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Executive Summary

The data presented in this report are the result of Brine Sampling and Evaluation Program
(BSEP) activities at the Waste Isolation Pilot Plan (WIPP) during 1991. These BSEP
activities document and investigate the origins, hydraulic characteristics, extent, and
composition of brine occurrences in the Permian Salado Formation and seepage of that brine
into the excavations at the WIPP. When excavations began at the WIPP in 1982, small brine
seepages (weeps) were observed on the walls. Brine studies began as part of the Site
Validation Program and were formalized as a program in its own right in 1985,

During nine years of observations (1982-1991), evidence has mounted that the amount of
brine seeping into the WIPP excavations is limited, local, and only a small fraction of that
required to produce hydrogen gas by corroding the metal in the waste drums and waste
inventory. The data through 1990 is discussed in detail and summarized by Deal and others
(1991). The data presented in this report describes progress made during the calendar year
1991 and focuses on four major areas: (1) quantification of the amount of brine seeping
across vertical surfaces in the WIPP excavations (brine weeps); (2) monitoring of brine
inflow, e.g., measuring brines recovered from holes drilled downward from the undergrcund
drifts (downholes), upward from the underground drifts (upholes), and from subhorizontal
holes; (3) further characterization of brine geochemistry; and (4) preliminary quantification of
the amount of brine that might be released by squeezing the underconsolidated clays present
in the Salado Formation.

Measurement of Rib Weeps. Quantification of the amount of brine seeping across
vertical surfaces into the WIPP excavations continued. Much of the brine evaporates into the
air circulated for ventilation, resulting in salt encrustations on the underground surfaces. The
encrustations were carefully collected, dried, and weighed. The three areas described by Deal
and others (1989, Section 2.2) were sampled again, and two new sampling areas were
established. Additionally, one of the areas previously sampled (R1S) was reexcavated
(trimmed) 3 feet (ft) (0.9 meters [m]), creating a new surface. An algorithm developed in this
study was then used to calculate the amount of brine that would be required to form the
encrustations.

Calculated seepage rates based on encrustation development ranged from 0.02 to 1.3 liters (L)
per square meter of surface area per year, and the surfaces dried up about three years after
they were excavated. If the six areas sampled are each assumed to be representative of
conditions in a full-sized WIPP waste storage room (13 ft [4 m] tall by 300 ft [9 m] long,
times two walls), these data predict that the total amount of brine seeping through the walls
into a waste storage room ranges from 45 to 603 L, much less than the 220,000 L calculated
(Deal and others, 1991) as necessary to corrode all the susceptible metal in the CH-TRU
waste and waste storage drums.

The facts that the weeps ceased and then were reactivated again after 3 ft (0.9 m) were
trimmed from the surface and that about the same amount of encrustation formed the second
time strongly suggests that most of the observed brine originates in the meter or so of salt
closest to the excavation.

ALS-93/WP/WIN/BSEP | R2640TOC viii




BRINE SAMPLING AND EVALUATION PROGRAM REPORT 1991 EXBCUTTVE SUMMARY

Damp or Wet areas on Drift Floors. Seepage into the one persistent wet area on the
floor of the WIPP excavations in Room G (known as GSEEP) continued to decline in 1991,
reaching a low value of 0.4 L per day by December. The drift floors in the northern part of
the workings (north of the Salt Shaft) were carefully inspected for evidence that brine was
flowing upward out of fractures beneath the floors. No such evidence was found. Drillholes
penetrating anhydrite Marker Bed 139 (MB 139) in Room G and Site and Preliminary Design
Validation (SPDV) Room 4 were also observed. Those observations show that the anhydrite
is fractured, but no brine is seeping out of either the anhydrite or the fractures providing
strong evidence that there is no significant flow of brine into the excavations from MB 139,
If there is far-field flow through MB 139, moisture (or evidence of moisture, such as salt
encrustation) should be observed at these locations. No such evidence was found. (In the
context of brine flow toward the WIPP excavations, near-field flow \is flow that occurs within
the DRZ, including the outer zone of plastic deformation and the inner zone of elastic
deformation and fracturing [Deal and others, 1991, Chapter 5]. Far-field flow refers to flow
far enough beyond the DRZ that the salt does not deform in response to the presence of the
WIPP excavations.)

Seepage into Drillholes. Seepage into selected drillholes continued to be monitored.
Eight of the ten downholes monitored in 1991 showed fairly steady seepage rates ranging
from 0.004 to 0.09 L per day. Downholes are drilled vertically downward into the repository
floor. Two downholes, the one in Panel 1 and the one in the underground core storage area,
showed decreasing seepage trends. In all of those downholes where MB 139 could be
observed, seepage was not entering into the hole from MB 139. Rather, seepage was from
deeper horizons that will not be intersected by waste storage rooms or the fracturing expected
to occur around waste storage rooms.

Only one monitored uphole continues to produce brine; that seepage appeared to become
sporadic in 1991, Upholes are drilled vertically upward into the repository roof. Eleven
subhorizontal observation holes continue to be monitored. These holes are drilled at a siight
downward angle. Only those four that intersect the orange band (Map Unit 1) continue to
have measurable seepage, which is on the order of 0.001 to 0.02 L per day.

Seepage into Shaft Sumps. Observations in the shaft sumps show that MB 139 and open
fractures remain dry. The shaft sumps are, in effect, long-term far-field flow experiments.
The fact that brine is not observed seeping from MB 139 in the shafts is evidence that
significant far-field flow does nci exist.

Geochemistry. The general trends of the 1991 geochemistry data are similar to those
discussed by Deal and others (1991, Chapter 3, Table 3-5 and 3-3). Long-term trends of
strontium values have been decreasing for samples collected from DHP402A, A high
strontium signature is characteristic of brine that originated as water from the Rustler
Formation and was spread for dust control. The lc'vering of strontium values is consistent
with the hypothesis that less dilution by construction water derived from the Rustler
Formation is occurring at these two locations,

ALS-93/WPWIPBSEPI | :R2640TOC X
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Moisture Contents of Clay in the Salado Formation. Clay samples from the WIPP
underground were tested in the laboratory to determine how much brine could be squeezed
out of them if they were compacted under lithostatic loading. Approximately 25 to 29
percent brine by volume is available. Preliminary calculations indicate that there is enough
brine available in the clay within a meter or two of the excavations to account for the
observed brine weeps.
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1.0 Introduction

The Waste Isolation Pilot Plant (WIPP), a U.S. Department of Energy (DOE) research
facility, was established to demonstrate the safe disposal of defense-generated transuranic
(TRU) waste in the United States. The WIPP facility is 42 kilometers (26 miles) east of
Carlsbad, New Mexico (Figure 1-1). The surface and underground layout of the facility is
presented in Figure 1-2. The repository is approximately 2,150 feei (ft) (655 meters [m])
below the surface in the Salado Formation. The Salado Formation and underlying Castile
Formation make up an evaporite sequence over 3,300 ft (1,000 m) thick (Figure 1-3). An
extensive program of site characterization was initiated in 1976 (Powers and others, 1978;
Bechtel, 1983) and continued through 1990 (Deal and others, 1991). The hydrogeological
activities of the Brine Sampling and Evaluation Program (BSEP) are part of a continuing
effort to refine the understanding of the repository geology. The data in this report constitute
updates of previous studies that were summarized in Deal and others (1991).

Brine studies began in 1982 as part of the Site Validation Program (Black and others, 1983)
and were formalized in 1985 by Morse and Hassinger (1985). The focus of the BSEP is the
origin, hydraulic characteristics, extent, and chemical compositiorn of brine in the Salado
Formation at the repository horizon and seepage of that brine into the excavations at the
WIPP. Although the repository is dry, brine weeps from exposed surfaces, accumulates in
drill holes and sumps, and forms encrustations on the ribs (walls). The chemistry of the brine
may affect chemical reactions in the buried waste, and the volume of brine and the hydrologic
system that drives the brine seepage need to be known to assess the long-term performance of
the repository after closure.

Possible brine inflow systems have been discussed in previous BSEP reports. There are
basically two systems that have been proposed: one in which far-field flow occurs through
undisturbed rock outside of the zone of rock deformation (disturbed rock zone [DRZ]) and a
local near-field system where brine is redistributed within the DRZ. Additional effects, such
as gas exsolution, development of enhanced porosity and permeability within the DRZ, and
preferential flow along bedding planes, may modify brine inflow. However, it is
fundamentally important to distinguish between far-field sources and local, relatively limited
redistribution of brine in the immediate vicinity of the WIPP excavations. In both cases, the
driving mechanism is the pressure gradient caused by the excavation of the underground

AL/S-93/WP/WIP/BSEP9 1:R2640- | 1-1
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Figure 1-2
Surface and Underground Layout of the WIPP Facility as of December 31, 1991
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openings. Flow pathways are through permeable interbeds, along stratigraphic discontinuities,
or through fractures.

The relative importance of these two systems needs to be determined. For example, if there
is sufficient far-field flow into the repository, then enough brine may come into the
excavations to completely corrode the metal in the waste and the waste drums. In that case,
the potential for hydrogen generation due to the corrosion would be 1imited by the total metal
inventory. If brine seepage is a purely local phenomenon due to redistribution of brine in the
immediate vicinity of the excavations, there may be insufficient brine available to cause much
corrosion after closure. In the latter case, gas generation will be limited by brine availability
and may not be a problem. Evidence is mounting, including data presented in this report, that
the brine volume is quite limited, is derived from clay within a few meters of the excavations,
and will not result in the production of large quantities of hydrogen gas by anoxic corrosion,

The predicted consequences of human-intrusion events, the fate of the waste-generated gases,
and the migration of the hazardous constituents during undisturbed performance are all
sensitive to brine inflow assumptions, even if both of the proposed systems yield similar
volumes of brine during the pressurization phase (initial period of time at which the
repository is pressurizing). If the far-field model is valid, a human-intrusion event (drilling
into the sealed repository at a future date) will lower fluid pressure in the waste storage
rooms, create pressure gradients toward the rooms, and reinstate far-field flow. Tric will lead
to a greater release of radionuclides from the repository as the inflowing brine infili:ates
through the waste and flows up the drill hole. Alternatively, if the near-field model is valid,
the only brine available for transport of radionuclides is the volume of brine that is trapped in
the room at the time of sealing.

Predicting the fute of waste-generated gases is also dependent upon the hydrologic system
assumed to be operational. If brine can flow through the far-field, then excess gas pressure
can probably be dissipated through the host rock: however, if far-field flow is not a viable
concept, gas generation from microbial or radiolytic decomposition of organic materials may
yield very high local pressures. Analysis by the WIPP Engineered Alternatives Task Force
(EATF) has shown that predicted peuk pressures are highly dependent upon the assumed
mechanisms by which fluids can flow through the undisturbed host rock (DOE, 1991).

Another long-term performance concern is the migration of hazardous constituents listed in
the Resource Conservation and Recovery Act (RCRA) from the repository. If far-tield flow

ALIS-93/WP/WIPBSER | :R2640-] 1-5




BRINE SAMPLINU AND EVALUATION PROGRAM REPORT 1991 INTRODUCTION

is valid, the generation of excess gas pressure within the repository may force gas, possibly
contaminated with volatile organic compounds (VOC), across the RCRA unit boundary.
However, if there is no far-field flow, there will be less potential for VOC migration.

Collection techniques and certain general observations should be kept in mind when
evaluating the BSEP daw. These are listed in Table 1-1. Care should also be exercised when
interpreting the various diagrams of drill hole lengths and stratigraphic thicknesses. Although
the strata at the WIPP are quite uniform in both composition and thickness, some variation
occurs. As a result, there are differences, albeit small, from north to south and from eust to
west within the WIPP excavations.

Activities in 1991 provided additional information on the brine seepage in the repository
(Chapter 2), geochemical properties of the brine (Chapter 3), and the release of brine from
undercompacted clays within the Salado Formation (Chapter 4). A summary and conclusions
are also provided (Chapter 5). This report supplements the summary of data through 1990
reported and discussed by Deal and others (1991).

Appendix A provides detailed information of the brine seepage into drill holes monitored for
this program. The information includes the nume of the drill hole; date and time of brine
collection or sampling; volume (in liters) removed: days since Junuary 1, 1985 (an arbitrary
reterence date); the cumulative volume (L) collected; inflow rates in liters per day, and a
remarks column. Appendix B contains graphs of the data from Appendix A, presented as an
I'l-point moving average of the data. This averaging reduces variation introduced by
collection techniques and presents a more realistic picture of the real variations in brine
seepage rates than would be presented by plots of raw data. Appendix C shows the results of
the chemical analyses, including ion concentrations in milligrams per liter (mg/L), pH,
specific conductivity, and alkalinity. This report constitutes a permanent quality assurance
record and will be retained for this purpose as stipulated in the quality assurance sections of
the Geotechnical Engineering program plans and procedures.

ALIS-93WRWIPBSEP1:R2640- | 1-6
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10.

1.

Table 1-1
Points to be Considered When Evaluating BSEP Data

Many of the downholes and sumps are contaminated with water spread on the tloor for
construction purposes or sait-dust control (Deal and others, 1989).

The redistribution of stress around the WIPP excavations as the openings age can cause
signiicant changes in inflow rates. These effects are particularly observable in upholes and
downholes.

All downholes were originally pumped with a bailer on a two-week interval. During 1988,
pressure-suction moisture-collection devices were installed in the holes. These devices have a
capacity of less than 1 liter, and the sampling frequency was increased to once a week. The
limited capacity of the collection device requires sampling on the following day for quantities of a
half-liter or more. The two-day volume measurements are then summed (see Appendix A).

Brine seepages in the Salado Formation (Deal and others, 1989) are small and chemically distinct
from brines in the Rustier Formation. WIPP brines are also chemically distinct from brines in the
Castilo Formation.

Brine occurrences, paricularly those evidenced as halite efflorescences or salt encrustations, are
ubiquitous on ribs (walls) but not the back (roof) in recently mined areas throughout the WIPP
underground.

Brine seepage rates into test drillholes are low, usually on the order of a few hundredths of a liter
per day or less.

Although small when measured In terms of liters per day at any given location, cumulative
seepage volumes may be signiticant when measured in terms of the entire repository over many
years.

Brine seepage into downholes can vary several orders of magnitude between locations, even
when locations are less than 1 meter apart.

Upholes and downholes show a pattern of an initial, maximum flow rate that declines to a
steadier (or much more slowly declining) flow rate during the observation period. Many of the
upholes dry up completely.

Venlical drill holes yield inconsistent data, but horizontal drill holes provide consistent and
comparable data sets.

Flow in these very low-permeabilty units is quite complex, has very low velocities, appears to
involve small volumes of brine, and requires testing over long periods of time during which the
very propenies being tested change; therefore, the flow parametars are difficult to quantity.

AL/S-93WPWIPHSEPY | :R2640-1 1-7
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2.0 Monitoring of Brine Inflow Parameters

2.1 Introduction

Brine seepage observations in underground locations at the WIPP began in 1982.

December 31. 1991, marked nine years of observation. [nformation regarding the inflow of
brine was derived from observations and mapping of moist areas and measurements of brine
seeping into holes drilled downward from the floor, upward from the back (roof), and
subhorizontally from the rib (wall) of the facility. The locations of the 1991 BSEP
observation holes are shown in Figure 2-1, superimposed on a map of the facility as it existed
on December 31, 1991, Descriptions and the underground locations of these boreholes are
listed in Table A-1 of Appendix A. Tuble A-2 of Appendix A lists the quantity of brine
removed, calculated inflow rates in liters per day, and cumulative volume (L) for all the
boreholes monitored in 1991. The brine accumulations from these boreholes at the repository
horizon and the stratigraphy of the Salado Formation have been discussed and summurized by
Deal and others (1991),

2.2 Measurement of Rib Weeps: Quantitative Estimates of Salt Encrustation
Welghts and Inferred Brine Volumes

Small encrustations of precipitated salt tend to develop on newly excavated portions of the
WIPP underground workings in the Salado Formation (Deal and others, 1989). The
encrustations, sometimes called salt efflorescences, result from the evaporation of brine
seeping from the adjacent salt and often take the form of "buttons" or larger masses,
depending upon the amount of brine available. Areas of salt efflorescence on the ribs occur
where small amounts of brine seep from the walls of the excavations. These small brine
seeps are referred to as weeps. The weeps have been studied since 1982 (Alcorn, 1983) and
discussed in detail by L.:al and others (1991). The present investigation of the salt
efflorescences is a continuation of studies described by Deal and others (1989, Section 2.2)
and was pursued to estimate the volume of brine that was seeping from the adjucent rock.
Deal and others (1989) developed un algorithm to an estimate the volume of brine required to
form the encrustations,

2.2.1 Methods

The tollowing five areas (Figure 2-1) with well-developed encrustations were selected:

(1) Area RIS, located on the south rib of S1950 at W120: (2) Area R2S (Figure 2-2), located
on the south rib at the west end of Room G (N1100 at W2830); (3) Area R3S, located on the
eust rib of W170 at S1750; (4) Area R4S, located on the west end (W327) of S400 in the

ALA-VIWPWIPHESEM 1:R26:40-2 2-1
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Figure 2-2

Rib Weep Grid Area R2S
(Photo taken in July 1993 No signiticant encrustation growth has occurred
since June 1989 wnen encrustations where last removed trom this surtace )
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core library; and (5) Area R5S. located on the north rib of S400 between W276 and W325 in
the core library (S120) (Figure 2-1). The first sampling round at areas R1S, R2S, and R3S
has been documented by Deal and others (1989, Section 2.2). Results for these rounds are
also presented here for comparison,

At euch location, a randomly chosen section of rib was marked with a grid of 1-ft2 (0.09 m?)
intervals (Figure 2-2) for a total of 80 ft® (7.4 m?) for sampling areas R1S, R2S, and R3S;
176 ft* (16.4 m*) for sampling area R4S; and 416 ft® (38.6 m?) for sampling area R5S. At
R1S. R2S. and R3S, the grid was 8 ft (2.4 m) high and 10 ft (3 m) long, centered vertically
between the back and the floor of the drifts, and the positions of the orange band and other
stratigraphic markers were noted on the field data sheets. In the core library, grids R4S and
R5S were located with the straight top edge located approximately along the slightly
undulating exposure of clay F. Both grids were 8 ft (2.4 m) high: R4S was 22 ft (6.7 m)
long, and RSS was 52 ft (15.8 m) long. The encrustations within each square-foot (0.09-m?)
grid cell was carefully collected by scraping the wall and allowing the loosened material to
fall into a tray held beneath the sampled area.

The material from each square-foot (0.09 m?) grid area was placed into an individual plastic
bag. labeled. and sealed to prevent moisture loss. Upon return to the surfuce, the material
from each grid square was weighed, transferred to a drying tray, und placed in an oven. The
first samples were dried at 250 degrees Celsius (°C), but a few of the sumples decrepitated at
this temperature, indicating that a lower drying temperature was required to avoid explosively
dispersing the samples. Two groups of sumples, one dried at 150°C and the other at 95°C,
showed no difference in final weight, and thus, all subsequent encrustation samples were
dried at 95°C. After an initial drying period. the samples were weighed at 24-hour intervals
until no change in weight was detected. The dry weight of each sample was determined, and
the water loss was culculated as a weight percentage compured to the original weight of the
sample. The data were entered into a database file, and the amount of brine required to
deposit that umount of salt crust was calculated using the algorithm devised by Deal and
others (1989).

Area RIS was excavated on December 4, 1986, and 3 ft (0.9 m) were trimmed from the rib
on December 22, TYXY, creating a new surface, redistributing the stress in the salt, and
renewing brine weeping. The new surface was 3 ft (0.9 m) south of the former location of
RIS and s referred to as R1S-T (atter rimming). The area was sampled twice before the rib
was trimmed (April 19, 198K, and June 20. 1989) and twice afterwards (June 13, 1990, and
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April 11, 1991). The amount of time available for encrustation growth was 502, 427, 173,
and 302 days, respectively. Area R2S was excavated January 2, 1985, and sampled twice—
April 27, 1988, and June 20, 1989. The time available for encrustation growth was

1,210 days and 419 days, respectively. Area R3S was excavated December 18, 1986, and
sampled twice—May 18, 1988, and June 20, 1989. The time available for encrustation
growth was 519 days and 398 days, respectively. The core library area (R4S and R5S) was
excavated May 31, 1989, and sampled once on April 17, 1991—686 days later.

222 Data

Two quantities, dry weight of salt encrustation and weight percent water loss, were ascribed
to the center of a grid square for the purposes of further interpretation. It is recognized that,
for any given grid area, some portion of the salt encrustation resulted from brine that flowed
down the vertical surface from above. Similarly, some brine that seeped to the surface within
the area flowed downward to lower areas before crystallizing.

Although care was taken to completely scrape the ribs of all encrustation material, some was
left behind, due to the inability to completely remove it from areas where encrustation was
merely a thin film on the rock surfaces. This type of error will lead to underestimation of the
encrustation weights. Conversely, small amounts of clay and salt not associated with the
encrustation were sometimes incorporated into the samples. Although these amounts were
small, their effect would be to provide overestimates of the encrustation weights. Given the
sampling uncertainties, the estimated accuracy of the dry weights due to sampling error is

15 percent.

2.2.3 Discussion

Brine will begin to evaporate when it migrates to the surface of the drift and is exposed to the
air that is circulated through the excavations. The brine is in equilibrium with halite, so that
the evaporation of water from the brine will result in the precipitation of halite and an
increase in the concentrations of the undersaturated elements, such as potassium, magnesium,
and bromine. As this process proceeds, halite continues to precipitate, and the unsaturated
elements continue to concentrate in the remaining brine until the solubility of sylvite is
reached. At this point (the halite-sylvite cotectic [Krauskopf, 1979)]), the sodium
(Na)/potassium (K) ratio in the remaining brine becomes fixed, and both halite ar  sylvite
will precipitate in a fixed proportion as evaporation continues,
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Krumhansl and others (1987) noted that the weep encrustations are deficient in magnesium,
relative to typical brine geochemistry. In an open system, evaporation at ambient
temperatures may never allow for saturation of magnesium salts. Additionally, weep
encrustations are also deficient in sulfate salts relative to typical brine geochemistry.
Krumhansl and others (1987) also performed x-ray diffraction studies of the weep
encrustations from Rooms J and B in the experimental area. They determined that halite and
sylvite were the volumetrically dominant phases, with kainite and carnallite present
occasionally. Although other mineralogic phases may occur in the encrustations, they
probably do not significantly affect the overall bulk composition.

Table 2-1 presents a summary of the rib encrustation data. Using these data, a calculation
was performed to estimate the volume of brine required to produce the measured salt
encrustation masses. The following assumptions were made:

* The salt encrustations are mostly halite, with a minor amount of sylvite and
traces of carnallite and kainite.

+ The average composition of the Room J salt encrustations (Krumhansl and
others, 1987) is representative of the salt encrustations sampled for the present
study.

+ The composite brine reported in Table 3-5 of Deal and others (1989) is
representative of the brine that evaporated to form the salt encrustations.

+ The minerals halite and sylvite control the molar Na/K ratio in the brine, and
this ratio can be estimated from the cotectic point in the system Na-K-Cl-H,0
(sodium-potassium-chloride-water).

Using these assumptions and the supporting analytical data on the salt encrustations and brine
composition, Deal and others (1989) developed an algorithm to predict the volume of brine
from the dry weight of the encrustations. This method estimates a value for the volume of
brine produced by the salt residue, based on the molar ratio of sodium to potassium in the
encrustations and in the brine (at the cotectic point) (Krauskopf, 1979). This calculation
predicts that 233 grams (g) of salt encrustation (dry weight) will precipitate in the WIPP
underground environment from each liter of brine that seeps to an exposed surface.

ALS-9YWP/WIPBSEPY| :R2640-2 2-6
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Given this value, an estimate for the volume of brine required to form the salt encrustations
can be set using the expression:

where

vy = The volume of brine required to form the salt encrustations (L)
W, = Total dry weight of salt encrustations taken from the rib (in grams)
233 = The grams of solid precipitated from a liter of brine, under ambient

mine conditions.

Based on this relationship, the brine seepage rates were calculated (Table 2-2). The total
amount of brine required to form all the encrustation removed from a given sampling location
(grid area) is calculated and then converted to the equivalent liter of brine per year per square
meter of grid area. Calculated flow rates across 1 square meter (m?) of rib surface range
from 0.0003 to 1.30 L per year. This value is then extended to an equivalent WIPP waste
storage room, assuming that the sampled location is representative of all the surfaces in one
waste storage room and that the rib area for a WIPP waste storage room (assuming that only
the ribs on the long sides of the room contribute to flow) is equal to 300 ft times 13 ft times
2 ribs, or 7,800 ft? (91.45 m times 3.96 m times 2 ribs, or 725 m?). Projected seepage rates
into an equivalent WIPP waste storage room vary from 0.2 to 941 L per year (Table 2-2). It
is clear that seepage rates are highest immediately after excavation of a new surface, that they
decrease rapidly with time, and that they appear to cease about three years (1,000 days) after
excavation. Storage room operational requirements have resulted in rooms designed to remain
open for a period up to five years (Bechtel National, Inc., 1986). As a result, most of the
weep moisture will evaporate into the air circulated during operations and will not be
available for corrosion of metals after closure. Previous encrustation data presented in Deal
and others (1989) are included in Table 2-2.

2.2.4 Conclusions

Comparison between individual 1-ft? (O.D9-m2) grid squares at any of the weep sampling
areas reveals that encrustation development is strongly a function of stratigraphy (see

Figures 2-3 through 2-8). Encrustations are best developed at or just below the clay at the
upper and lower contacts of the orange band (Map Unit 1) and at or just below clay F (at the
top of Map Unit 4). Encrustations are least developed in the clear halite or polyhalitic units

AL/9-93/WP/WIP/BSEP91:R2640-2 2-8
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that are essentially free of clay. Most of the encrustations collected from the clear halite or
polyhulite were deposited from brine that had seeped out of the overlying, wetter clay or
argillaceous halite units and flowed downward ucross the surface of the clear units as
precipitation of salts continued.

The increused brine seepuge above and below the orunge band and from clay F is probubly
associated with the abundance of clay at these stratigraphic positions. Previous BSEP work
has shown that the moisture content of various units within the Salado Formation correlates
directly with clay content (Deal and others, 1989); also, Chapter 4 of this report) demonstrates
that approximately 25 to 29 percent brine by volume can be squeezed from the cluy below the
orange band. Additionally, Beauheim and others (1991) have shown that the hydraulic
conductivity of pure halite is lower than that of argillaceous halite. Observed luteral
variations along a given stratigraphic horizon suggest that encrustations develop from point
sources of brine flow within the rib and coalesce only if there is sufficient tlow (Deal and
others, 1989, Section 2.2.4),

It is upparent from the encrustation data (Table 2-1) and the estimated brine flux (Table 2-2)
that the amount of brine weeping from ribs at the WIPP decreases with time after excavation
(Deal und others, 1989). However, if a drift is enlarged, a visually dramatic increase in the
quantity of encrustation (and hence brine inflow) may occur (Deal and others, 1989), but the
rate ugain drops. On December 22, 1989, the south rib of the drift S1950 at W120 (RIS
sampling location) was enlarged 3 ft (0.9 m), The sumpling grid was reestablished at the
same location but 3 ft (0.9 m) further south on the new south wall and redesignated R1S-T.
Sampling was performed on June 13, 1990 (Tuble 2-1). An increase in the amount of brine
seepuge and sult encrustation development was evident. Subsequent sumpling of R1S-T
showed 4 decreuse in the amount of salt mass and estimated brine volume produced from the
weeps.

Deal and Roggenthen (1991) und Deal and others (1991, Section 5) have argued that the brine
is being squeezed out of cluy in the Salado Formation due to differential stress in the DRZ
surrounding the excavations. Deal and others (1989, Figures 5-4 and 5-5) show that the
differential stress is concentrated in the few meters of disturbed salt closest to the excavation.
Tungential and stress may reach twice lithostatic pressure shortly after excavation (Deal and
others, 1989, Figure 5-4). At sampling locations R1S and R2S, encrustation growth and brine
seepage had essentially ended by the time these locations were first sampled—502 days and
1,210 duys after excavation, respectively (Table 2-1). When arca R1S was sumpled again
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427 days later (Y29 days after excavation), only 41 g of additional salt deposits were
recovered from the entire 7.4-m grid area. indicating that most of the brine seepuge had taken
place ir the first 502 duys. Area R2S was sampled again 419 days later (1.630 days after
excavation); only 0.8 g of additional encrustations were deposited. Brine seepuge had
essentinlly ceased sometime before the initial sampling event. On December 22, 1989,

1114 days after excavation, 3 ft (0.9 m) were trimmed from the surface at RIS, stress was
redistributed around the opening, und brine scepuge was immediately renewed. The fact that
brine scepage had essentially ceased and that it was renewed after only 3 ft (0.9 m) of the
original surtace were removed strongly suggests that most of the brine driven from the clays
is derived from within u meter of the excavation surface.

An additional factor affecting brine flow is the dilation of the rock close to the excavation
(Deal and others. 1989, Section 5; Deal und others, 1991, Section 5), which increuases both
porosity and permeubility. This effect is most pronounced close to the excavation surface und
has 4 minor effect on the renewed seepage. because the rock that experienced the greatest
dilation was mined out and removed during the trimming activities,

Table 2-3 shows the number of duys between the excavation of the rib surface und the
sumpling event, the duys availuble for encrustation growth, the runge of days (since the
surfuce was excavated) during which the sumpled encrustations formed, and the midpoint of
that range of duays (expressed us days) since the surface was excavated. In other words, if the
surtuce was first sumpled 520 duys after the surface was excavated, the encrustations sampled
grew between day zero and day 520, The midpoint of that runge is 260 days after
excavation. Sampling removes all the previously accumulated encrustations, so if the sume
surtace was sampled u second time Y1¥ duys after excuvation, the encrustations sampled grew
between day 521 und day Y18, u 398-duy period of time. The midpoint of that runge is

719 days after the surfuce was excavated (half of 398, or 199 days, plus 520 days).

Assuming that each grid area is representative of the two long walls (ribs) of a WIPP waste
storage room. u value was caleulated for the umount of brine seepage in liters per yeuar into a
storage room (Tuble 2-2). The runge covered in each sampling event is plotted for each
sampling location and shown in Figures 2-9 through 2-14. Euach of those tigures cun be used
to predict the total amount of brine thut would seep through the ribs into u WIPP waste
storage room, assuming the sumpled area is representative of a tull-sized storage room, |f
seepage hud ceased (or nearly so) at the end of the initinl sumpling period (as evidenced by
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Table 2-4

Caloulated Brine inflow into a WIPP Storage Room from
RIb Encrustation Data

Volume of Brine Necessary to Total Volume of
Brine Seenage Form the Encrustations in Brine Calculated to
Rate (Liter per 728-8quare-Meters-Room Enter Room During
Sample Year)® From During the Sampling Period All S8ampling
Location Number Table 2-2 (liters) Periods (liters)
R1S R18-1 4168 5§72 590
R18-2 18 18
R1S-T R18-T{ 941° 446° 604°
R18-T2 191° 158°
R2S R28-1 97 321 321
R2S-2 0.2 0.2
R3S R3S-1 82 131 150
R38-2 1?7 19
R4S R48 23 43 43°
RSS RSS 39 73 73¢
Average 297

0 S SN B A R

SEstimated annual brine seepage across 725 square meters (one WIPP waste storage room).
®This dritt was enlarged 3 feet (0.9 meter) on December 22, 1988.
“Total volume may be slightly greater than indicated (see Figures 2.9 through 2-14).
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Figure 2-8

Encrustation Growth at Sample Location R1S
if this surface was representative of a full-sized WIPP waste storage room,
the total amount of brine entering the room would be 899 L.
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Figure 2-10

Encrustation Growth at Sample Location R1S-T
If this surface was representative of a full-sized WIPP waste storage room,
the total amount of brine entering the room would be 604 L.
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Figure 2-11

Encrustation Growth at Sample Location R2S
If this surface was representative of a full-sized WIPP waste storage room,
the total amount of brine entering the room would be 321 L.
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Figure 2-12

Encrustation Growth at Sample Location R3S
If this surface was representative of a full-sized WIPP waste storage room,
the total amount of brine entering the room would be 150 L.
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Figure 2-13
Encrustation Growth at Sample Location R4S

If this surface was representative of a full-sized WIPP waste storage room,
the total amount of brine entering the room would be 43 L.
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Figure 2-14

Encrustation Growth at Sample Location R5S
If this surface was representative of a full-sized WIPP waste storage room,
the total amount of brine entering the room would be 73 L.
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case for areas R1S, R2S, and R3S—the total amount of brine that would flow into the room
is shown by the area beneath the bar representing the initial sampling period. [n any case, the
total amount of brine that would seep through the ribs for each case is represented by the sum
of the areas beneath the horizontal sampling bars on Figure 2-8. These values for total
seepuge into an equivalent WIPP storage room are shown in Table 2-4 and range from a low
of 43 L to a high of 604 L. For all cuses except R1S-T, brine flow had essentially ceased
before the second sampling event. For cases R1S-T, R4S, and R5S, an additional sampling
should be made. Visual inspection of the areas show that very little additional encrustation
has formed. Averaging the six areas predicts a typical value of 297 L for the total amount of
brine to seep through the ribs and into a WIPP waste storage room. As discussed in

Section 2.2.3, most of this brine will evaporate into the ventilation air circulated through the
facility and will not be available after closure. An alternate method for estimating the volume
of brine that may flow into a WIPP waste storage room is shown on Figure 2-185,

A regression analysis was performed using the data in columns two and six of Table 2-3,
Results (Table 2-5) indicate that the following exponential equation is the best fit to the data:

y = 776.4068 @-0.005644518x

The software GRAPHER was used to fit the exponential equation to the data (Figure 2-15).
The area under the curve (Figure 2-15) represents 376 L of brine, which is 79 L greater than
the estimated 297 L calculated in Table 2-4.

The duta points on Figure 2-15 represent the middle of each data range, and since it is known
that seepage rates decrease with time, the actual number of days after excavation— when half
of the total volume of brine would have seeped into the room—will occur earlier. The
resulting point will be shifted toward the "y" ordinate from the median point shown.
Therefore, the longer the sampling period, the lower the calculated seepage rate. This is
especially true for the data point representing R2S-1 (Figure 2-11), which shows data from an
initial sampling event 1,210 days after excavation. Brine seepage had essentially ceased
sometime (perhaps a year or more) before day 1,210 (Table 2-3).

2.3 Damp or Wet Areas on Drift Floors

A brine seep on the floor of Room G (known as GSEEP), located at approximately N1100
W1140, is the only persistently moist area in the WIPP excavations. Inflow data for GSEEP
are contained in Appendix A, with a smoothed, moving average graph of the data in

ALS-93/WPWIP/BSEPS 1:R2640-2 2-26



Brine Seepage Rate (L/Yr) for 725 m”> Room

BRINE SAMPLING AND EVALUATION PROGRAM REPORT 1991 MONITORING OF BRINE INF1.OW PARAMETERS

0 500 1000 1500

Days Since Excavation

Figure 2-18

Total Amount of Brine (376 L) Entering a WIPP Waste Storage room
Calculated from Rib Encrustation Data.
Note: Best-Fit Curve Using the Exponential Equation Defined in Text.
Dashed Line is Extrapolated.
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Table 2-5
Regression Analysis of Brine Inflow Data

Powaer

agener

NOTE: Avalue of R? « 1 indicates a perfect tit to the data. In general, a value above 0.8 indicates a good
fit.

Appendix B. A description of the location and a discussion of the brine chemistry and
seepage history through December 1990 are contained in Deal and others (1991, Section 2.5),
who conclude that the brine from GSEEP has 4 component that originates as brine spread in
the G Access drift for salt-dust control. The seepage rate reached a maximum of 0,75 L per
day in April 1989 but declined to 0.4 L per day by December 1991. A total of 1,129 L have
been collected, and more hus evaporated into the air ventilation circulated through the WIPP
workings.

2.4 Downholes and Brine Beneath the Floor

24.1 Downholes

Downholes are drilled vertically downward into the repository floor. Deal and Case (1987,
Table 3-1) discussed brine inflow in 13 downholes, with observations beginning in late 1984
and early 1985. A detailed discussion of sampling, data scattering, and inflow rates through
the end of 1990 was presented in Deal and others (1991). Eight of the ten downholes
monitored in 1991 showed steady inflow (A3X01, BX01, DH36, DH38, DH40, DH42, and
DH42A). DHP402A, in Panel 1, and OH-46, in the underground core library (not included in
the original 13 downholes monitored) showed a decrease in inflow rate. Five of the original
13 holes (A1X01, 1G201, 1G202, L1X00, and NG252) could no longer be observed. Table 2-
6 summarizes the most important data obtained from the downholes, with additional
information in Appendix A.

Contamination of downholes with non-Salado water during construction and for salt dust
control has been confirmed in most holes by the chemical composition of the brine, which
clearly indicates the mixing of waters with discrete and different chemical signatures
(Chapter 3 of this report; Deal and others, 1989; 1991). In some cases inflow rates vary
directly with known water-spreading practices. The first eight downholes in Table 2-6 are
located in the northern part of the repository (Figure 2-1), where water has not been spread

AL/S-93/WP/WIP/BSEP91:R2640-2 2-28
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Table 2-6

MONTTORING OF BRINE INFLOW PARAMETERS

Brine Acoumulation Summary

Downholes
Approx. Apgm Approx.
Maximum Inflow inflow Total Vol
Room Or Date Area  Date Mole  Date First inflow . 12/901 Trof Removed by
Hole Locaton __ Fxcavaled _Oned . Observed (/D (LB 1291°
A1X04 Al 10/84 28 k.1 0.08 0.03 8 82
A3X01 A3 11/84 uag 2/88 0.03 002 g 88
gxm 8 6/84 1/88 1/3,5 008 0.03 108
H36 Q 12/84 1/88 1/88 0.28 0.0 S 304
H38 ¢] 184 1/88 1/88 0.18 0.03 g 112
He 8 1R 11 7o 008 008 8
v ey - R T A R
OH4s 8390/W320 5/89 /89 ?’/33 0.04 oigt 8 14
Upholes
Approx. Approx. rOxX.
p)smum |:Bow Inflow 1%% Vol.
Room Qr Date Area  Date Hole  Date First Inflow FC)] Tunq, Removed by
Hole Locaon (Day)t _ (/Oav) _ 12/91 1201 ()
A1X02 Al 10/84 3/88 /88 0.09 0.03 80
BH1 L] Ni1O4&/Et1688 3/84 3/84 8/88 0.81 0 \M 4
e S A B A - A
8Hao Q 12/84 1788 288 1'°rhu 0 av 0
Hé1 a 12/84 1/86 2788 Trace 0 Y 0
DH218 81900/E| 1/83 2/83 4/84 0.08 0 Y 18
OHP401 S1080/E133 10/88 1/87 /87 0.008 0 Y 2
QH47 S300/Wa2 8/89 7/80 8/89 0.030 0 Y 4
Subhorizontal Holes
Approx. Approx. Approx.
Map pmum I'r,\ ow Inflow To p‘ Vol
Room Or Date Area  Date Hole  Date First Inflow 12/91 T Removed by
Hole Location X Drlied _ Observed _ (L/Day)® _ (L/Day) _ 12/01 1201 ()
OH20 S18600/W170 9/88 3/89 /80 0.02 0.01 S 1"
QH21 S1600/W170 9/88 12/88 2/89 0 0 DRY 0
OH22 S$1600/W170 9/88 12/88 2/89 0.008 0 DRY 1
OH23 S1980/W170 12/88 2/89 2/89 0.08 0.01 18
OH24 S1960/W170 12/88 3/80 a/89 0.002 0 DRY 08
OH28 S1960/W170 12/85 3/89 3/80 0.001 0 DRY 01
OH28 $2180/W170 8/88 3/80 /89 0.04 0.02 D 17
OH27 $2180/W170 8/88 4/89 4/89 0.001 0 DRY 02
OH28 S2150/W170 8/88 4/89 4/80 0.008 0 DRY 2
QOH48 SI0/W328 5/80 8/89 8/89 0.03 0.001 ] 4

4 iters (L) per day.

®Trend denved from data presented in Appendices A and B—Dry; Decreasing (D); Steady (8).

ALA-93WP/WIPBSEPIL:R2640-2

2-29




HRINE SAMPLING AND BYALUATION PROGRAM REPORT 1991 MONTTORING OF BRINR INFLOW PARAMETERS

during construction; therefore, the brine collected from these holes was derived totally from
within the Sulado Formation. Brine chemistries from these holes differ from chemical
signutures associated with construction brines,

All of these eight holes have a similar seven-year seepage pattern (Appendix B), although
these holes are at different stratigraphic horizons und penetrate slightly different units
(Figure 2-16). The seepage rate varies more than 2 orders of magnitude between these
downholes. These holes were drilled into relatively undisturbed salt shortly after the drift or
room, was excavated and then monitored. The following conclusions, first reached in 1986
(Deal and Case, 1987), have been confirmed:

¢ After drilling a hole, u few days elapse where little or no brine seeps into the
hole.

* After the initial no-tlow or low-flow period, brine seepage quickly reaches a
maximum and then begins to decline.

+ Seepage rates decrease over a period of several months to steadier, long-term
trends.

With the exception of DHP402A and OH46, ull of the downholes demonstrated u steady flow
(within the scatter of the data points) through 1991, though slightly decreased from past years,

24.2 Shaft Sumps

Deul and others (1991, Section 2.7.1) discuss observations made in the Sult Shaft und Waste
Shaft sumps, where MB 139 and open fractures cun be seen. The sumps were inspected
again in 1991, und again the fractures and MB 139 were found to be dry and free of uny
thick salt encrustations. The shaft sumps are, in effect, long-term fur-field brine inflow
experiments. If significant umounts of brine were flowing toward the repository through

MB 139, that brine should be obvious in the shaft sumps. The fact that brine is not observed
seeping from MB 139 in the shafts is evidence that significant far-field flow does not exist.

2.5 Upholes and Brine Above the Back

Upholes ure drilled veritcally upward into the repository roof. Moist areas or salt
encrustations rarely occur on the buck (roof) in areas where upholes do not exist (Deal and
others, 1987, Section 2.2). Upholes characteristically produce less brine for shorter periods of
time thun downholes. Part of this cun be attributed to greater evaporation cuused by less
effective sealing of upholes (Deal and Case. 1987) und loss of moisture by dispersion from

ALM-9IWPWIPHSERI | R2640.2 2-30




BRINE SAMPLING AND EVALUATION FROOGRAM REPORT 1991

auar! --m 167 0@.4m)

ANHYDNITE ‘!

QAYH S1R(1Om)

ANMYORITE v

QLAY G 0 REFERENCE DATUM

CAVF o A30R(42m)

A87R(80m)

264R(80m)

MOR(108m)

S1.80
L2810

ANHYORTE ¥
mvn:}‘"

S1.80(187m)

AN,
3 H"’:"‘n‘:”k‘h'-“

BT

r

e

3

70848(-21.8m)
T280(222m)

{

MONITORING OF BRINR INFLOW PARAMETERS

= CLAYI|

ATRON
:g:m 1 lmm
0m) = S8xOo1
-lM‘
LE&—J S8R (17.3m)~+ DH42A
holes
£3.6 (19.4 M) o o] OHOIS.
DH4a
¥ ﬁ * A e Sm———
£7.50(-208m)
L OHI8
EXPLANATION Dr'u-
HALITE ] Holes
ARGILLACEOUS HALITE [y
ANHYDRITE L

NOTE: Distances above and below anhydrite *b" (clay G) vary from pince 10 piace in the WIPP excavations due
to natural changes in stratigraphia thickness. This figure has been adjusted 1 represent thicknesses in the northem part of the workings.
Distances from clay E down are fom Room G and from the arange band up we from Room A1,

Figure 2-16

Correlation of the Stratigraphy with Downholes
in the Northern Part of the Facllity

2-31




HRINE SAMPLING AND EVALUATION PROGRAM REPORT 1991 MONTTORING OF BRINE INFLOW PARAMETERS

the hole collar into the salt. Loss of moisture by evaporation is evident from salt crust
buildup in and around most of the upholes. Chemical data (Deal and others, 1989 and 1991:
Abitz and others, 1990), which contirms compositionul differences between brine sumples
tfrom upholes and downholes, can be explained by the partial evaporation of a brine with
typicul downhole composition to produce the uphole brine. Although the stratigraphy exposed
in the upholes (Figure 2-17) is slightly different from that exposed in the downholes, it is
unclear whether this contributes significantly to the differences in either brine quantity or
chemistry (Deal and others. 1989). Summary data for selected upholes ure presented in

Table 2-6. Of nine upholes listed in 1985, only A1X02 continues to produce brine. Upholes
A2X02, A3X02, and BX02 are no longer monitored. As discussed in Deal and others (1991),
A1X02 is longer than any of the other upholes (59 ft [18 m|) and intersects an additional
anhydrite unit not penetrated by any other uphole. No associated clay was observed in the
core, but clay commonly occurs below anhydrite stringers and may be discontinuous at this
horizon. Additional data are presented in Appendix A. During the latter purt of 1991
(November and December), inflow data for A1X02 appears sporadic. [t is uncertain at this
time whether the fluctuations are actual flow changes or if there is debris in the sampling
apparutus. The hole is in Room A1, which is inaccessible at this time. It is not possible to
verify the correct functioning of the sampling upparatus.

Drill holes in the buck that intersect overlying clay layers (clays J and K and argillaceous
halite between the two clays), including those for the plucement of rock bolts, commonly drip
brine for u period of several months, often forming hulite stalactites. Seepuge is particularly
notuble when the drifts are allowed to age for several years, allowing bed separations to form
prior to drilling.

The undisturbed buck in the workings at the WIPP rarely shows evidence of brine seeps or
weeps. Drill holes, however. provide u route for brine to move across effectively
impermeuble clear halite beds, and seepuge from drill holes in the back is 4 common
occurrence at the WIPP. Typically, upholes start to show evidence of brine seepage u month
or so after drilling, exhibit their most active seepage for the following year or so, and then
gradually dry up. Rooms C1 and C2 show this very typicul behavior (Deal and others, 1991,
Section 2.8.1),

2.6 Subhorizontal Holes

These holes are drilled at a slight downward angle. During 1989, 11 subhorizontal brine
sampling holes were drilled to investigate the brine seepage from the WIPP fucility
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stratigraphic horizon. The holes are oriented slightly downward from the opening, to
accumulate brine at the end of the hole where it can be collected and measured without loss
to fructures near the surfuce of excavations. Ten of the eleven holes were drilled westward
from the W170 drift at the location of future entries to Panels 7 and 8 at S1600, $1950, and
S2180 (Figure 2-1). These portions of the W170 had been excavated in September 1985 at
S1950, December 1985 at S1900, and in August 1986 at $2150 and are considered to have a
mature DRZ developed around them, Three of the holes (OH20, OH23, and OH26), which
are 150 ft (46 m) long and 3 in. (7.6 ¢m) in diameter, started in the clayey halite (Mup

Unit 4) above the orange band (Map Unit 1) and are deflected slightly downward (Deal and
others, 1991, Figures 2-18, 2-19, and 2-20), so that they end in the clear halite (Map Unit 0)
below the orange band. The 150-ft (46-m) holes reached the orange band about 50 ft (15 m)
into the holes. Hole OH27A was started at the initial location for OH27 but was terminated
at a depth of 4 ft (1.2 m) due to drilling problems. The six remaining 50-ft (15-m) holes
were drilled either above or below the orunge band. One 50-ft (15-m) hole (OH4S$), which
cuts the same stratigraphic interval as the three 150-ft (46-m) holes, was drilled in a newer
excavation in May 1989 at $400.

Several of the holes have produced measurable quantities of brine (Table 2-1, Appendix A).
The 150-ft (46-m) holes provide the most uniform and comparable set of measurements yet
obtained in the BSEP and have all produced orders of magnitude more brine than the 50-ft
(15-m) holes. The longer holes are still producing, while the shorter holes are essentially dry
(have not produced enough brine to be measured by the equipment and techniques used), with
the exception of OH45, a 50-ft (15-m) hole that cuts the same stratigraphic interval as the
150-ft (46-m) longer holes but was drilled in a more recently mined area ut $400, over

1,000 ft (300 m) north of OH20, OH23, and OH26. Lateral variation may play a minor role
in the difference in brine seepuge. This is considered to be unlikely, as Deal and others
(1989) found no significant lateral variation in moisture content for any of the stratigraphic
units exposed in the excavations,

Two explanations have been offered for the brine seepage observations (Deal and others,
1991, Section 2.9): (1) The longer holes are tapping an area that is not dewatered. because
they extend past the relutively old W170 drift DRZ. As a result, they may only tap about
100 ft (30 m) of undisturbed salt (in this case, the one 50-ft (15-m) hole would still produce
brine, because it was drilled from a young excavation where a significant DRZ had not yet
developed). (2) Brine flows preferentially from the clay units, so the clay at the top and
bottom of the orange bund may be the only significant source of brine. Therefore, only the
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Profile of Long Drill Hole OH20
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Profile of Long Drill Hole OH26

NOTE: These holes were not cored. The position of the orange band is projected, and
the actual point at which the drill hole crosses the orange band is unknown.
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four holes (OH20, OH23, OH26, and OH45) that cut the orange band accumulate brine.
Evidence presented in this report suggests that the second explanation is the more likely one.

2.7 Discussion of Data Acquisition and Analyses

Several different sampling techniques have been used in an attempt to collect uniformly the
very small amounts of brine that seep into the hole between sampling rounds, and each
technique has unique problems. The change in sampling methods and difficulties in sampling
techniques was discussed in detail by Deal and others (1991) and is sometimes reflected as
apparent variations in seepage rates (Appendix B).

To compensate for sampling-induced apparent variations in seepage rates, the graphs of the
seepage data presented in Appendix B have been smoothed using an 11-point moving average
(the average of the data point and the five points on each side of the data point). At the
beginning and end of each curve, the trend is distorted by the smoothing function, because the
number of data points falls below five on one side of the averaging point; therefore,
unsmoothed data appears for the first few points at the beginning and the end of each curve
for a more accurate graphical representation of the seepage trends. There are slight
differences between the curves presented in this report and in previous BSEP reports, because
a different software package was used.

2.8 Effects of Dissolved Gas on Brine Inflow

Undisturbed Salado brine experiences a confining stress of approximately 14 megapascals
(MPa) and contains a significant amount of dissolved gases. When the confining stress is
relieved as a result of excavation, the solubilities of the gases are exceeded, causing the brine
to "fizz," or exolve, excess gas. When brine samples are withdrawn from brine sampling
holes, it is common to observe the exsolution of gas when the sample is swirled in a beaker.
It is also common to observe effervescing moist areas on fiesh surfaces (Deal and Case,
1987).

Gas monitoring holes have been installed in the WIPP underground as part of the Gas Testing
Program (WIPP-DOE-177). These holes have been used to measure shut-in pressures and
gas-flow rates, and samples have been taken for chemical analysis. Pressure buildup ranged
from 10 to 120.6 pounds per square inch (psi). Measured flow maxima ranged from 2,940 to
12,280 cm?/min and usually decreased to 2 to 5 cm?/min within four days. The dominant
gases present in the samples are nitrogen and methane, with minor carbon dioxide and
oxygen. It is believed that most of the oxygen is contamination from mine air. The source
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of the gas detected in these monitoring holes is probably gas that has exolved from brine as a
result of excavation-induced depressurization.

The average composition of gas samples analyzed by the gas testing program
(WIPP-DOE-177) and corrected for air contamination is approximately 9.5 percent nitrogen.
The precise gas content of a liter of undisturbed WIPP brine pressurized at 14 MPa is
unknown, but an upper limit has been calculated based on the solubility of nitrogen in WIPP
brine at 14 MPa. When | L of brine containing the solubility-limited concentration of
nitrogen at 14 MPa is allowed to de-gas at 1 atmosphere, it will yield 180 cm® of gas,
resulting in a total volumetric increase of 18 percent.

This gas exsolution process provides an extra driving force to move brine within the DRZ
toward the excavation. In the case of a brine with no dissolved gas, the volumetric expansion
caused by depressurization from 14 MPa to room pressure, assuming a brine compressibility
of 3.1x10710 pascals (Pa)~! at 27°C (Beauheim and others, 1991) is 0.43 percent. This
liquid-phase expansion is a small fraction (less than 3 percent) of the total expansion when
gas exsolution is considered.

Another phenomena caused by the exsolution of gas is the creation of a partially unsaturated
zone within the DRZ. This suggests that after the DRZ has developed to some extent, brine
migration within the DRZ will be controlled by two-phase flow processes. Within this
unsaturated zone, the permeabilities of brine and gas are functions of the degree of pore
saturation.
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3.0 Geochemistry of BSEP Brines

A major objective of the BSEP has been to characterize the composition of brine collected
trom drillholes in the Salado Formation at the facility horizon. Geochemical analysis of the
brine is an extremely useful tool in understanding the modes of brine occurrence in the
Salado Formation and the means by which brine enters the excavations. BSEP geochemistry
data has been used to approximate the chemistry of typical Salado Formation brine that may
come into contact with waste after closure of the repository and to distinguish between the
presence of Salado Brine and artificial brines (Deal and others, 1989).

The geochemistry of brines recovered from the WIPP repository horizon has been the subject
of numerous studies (Stein and Krumhansl, 1986; Krumhansl and Stockman, 1987; Stein and
Krumhansl, 1988: Deal and others, 1989: Abitz and others, 1990: Krumhansl and others,
1991; Deal and others, 1991). Statistical analysis of WIPP brine chemistry has been
performed by Deal and others (1989; 1991). The major-element composition of WIPP brines
suggests an origin from evaporating seawater that had precipitated carbonate minerals,
anhydrite, and halite, with further modification by diagenetic reactions with gypsum,
magnesite, and polyhalite, and ion-exchange with clay minerals. A residual fluid origin is
further substantiated by the high magnesium, potassium, and bromine content of the brines,
which differs from a composition that would originate by groundwater infiltration and
evaporite dissolution (Deal and others, 1991). The major-element compositions of brines
recovered from BSEP holes are distinct from fluid inclusions in WIPP halite (Stein and
Krumhansl, 1988), implying that the brine recovered from drillholes is largely intergranular
fluid. rather than intragranular fluid released by migration of fluid inclusions to grain
boundaries in response to stress relief.

During 1991, 83 brine samples were recovered from 17 drillholes in the Salado Formation at
the repository horizon. These samples were analyzed for up to 25 chemical parameters by
two independent laboratories, United Nuclear Corporation (UNC) (now Rust Geotech) and IT
Corporation Analytical Services (ITAS). Brine chemistry data for the samples collected
during 1991 are tabulated in Appendix C.

To identify outliers in the 1991 brine chemistry results, the duta were compared to brine

chemistry data collected prior to 1991 using a Dixon-type test (Kennedy and Neville. 1986).
The following observations are based on the outlier evaluation:
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» The total dissolved solids (TDS) concentration reported by UNC for several
holes sampled on April 8. 1991, appears to be inaccurate. TDS for these
samples are approximately one half of th: concentrations observed during
previous sampling.

» The arsenic concentrations reported by UNC for several holes sampled on July 7,
1991, are most likely too high.

» The calcium concentrations reported by ITAS for several holes sampled on
April 8, 1991, are approximately 30 percent higher than previously reported
calcium concentrations,

Aside from these outliers, the 1991 brine chemistry data are similar to previously collected

data.

The 1991 WIPP brine chemistry data indicate that temporal concentration trends for several
parameters continued at downholes DHP402A and GSEEP and subhorizontal hole OH23.
The following trends were noted:

+ The strontium concentration reported by UNC for DHP402A has decreased from
20.1 to 2.2 mg/L from 1988 to 1991.

» The strontium concentration reported by UNC for GSEEP has decreased from
3.0 to 1.8 mg/L from 1987 to 1991. Also. boron, magnesium, and potassium
concentrations at GSEEP have decreased somewhat during the observation
period.

+ The extended alkalinity, total organic carbon, and iodide concentrations reported
by UNC for OH23 have decreased steadily from 1989 to 1991.

Brine originating as water from the Rustler Formation typically has much higher strontium
concentrations than representative Salado brine (Deal and others, 1989, Tables 3-2 and 3-3),
which typically are on the order of 1 to 2 mg/L. The decrease of strontium values with time
at DHP402A is consistent with the hypothesis that less contamination by construction waters
(usually brine derived from the Rustler Formation water) is taking place. The high
concentrations seen in DHP402A in 1988 were most likely due to the Rustler component in

the water.
Statistical analysis indicates that brine samples from DHP402A and GSEEP are not
representative of Salado Formation brine chemistry at the facility horizon (Deal and others,

1989) and are probably contaminated by mining operations (Deal and others, 1991). Deal and
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Case (1987) and Deal and others (1989) discuss the potential for contamination of downholes
by water sprayed onto the floor to control dust or to reconstitute loose salt cuttings.

Deal and others (1989; 1991) have evaluated rock/brine equilibria using the
speciation-solubility code EQ3NR (Wolery, 1983). Modeling results indicate that all WIPP
brines are saturated or supersaturated with respect to anhydrite, barite, fluorite, glauberite,
gypsum, and halite. Several brines are also calculated to be saturated with respect to
celestite, dolomite, magnesite, and polyhalite (Deal and others, 1989:; Abitz and others, 1990;
Deal and others, 1991). Model results agree with the observed mineralogy at the WIPP
repository, supporting the contention that WIPP brines are fluids that have equilibrated with
evaporite salts,
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4.0 Release of Brine from Undercompacted Clay in the DRZ

4.1 Introduction

This section examines the volume of brine that may be available to migrate into the WIPP
excavations by compaction of clay within the DRZ due to lithostatic loading. The release of
brine into the WIPP excavation from undercompacted clays in the DRZ was suggested by
Deal and Roggenthen (1991) and described in more detail by Deal and others (1991). To
determine whether enough brine was present in the clays to account for observed brine
seepage, clay samples were obtained from the WIPP excavation and then subjected to
lzboratory testing. Calculations were subsequently performed that computed the volume of
brine released as a function of the thickness of the DRZ. For comparison purposes, volume
calculations from compaction experiments were plotted with volume calculations that
considered the specific storage of halite.

4.2 Sampling and Laboratory Testing

Four clay samples from various areas in the WIPP underground were collected from the clay
seam beneath the orange band (Map Unit 1). Samples were sealed in 500-milliliter (mL)
bottles and sent to IT Oak Ridge laboratory for modified consolidation experiments. The goal
of these experiments was to determine the volume of brine that can be liberated from clay as
a result of directed stress. A consolidation cell was developed by IT personnel, such that a
constant pressure can be applied to a clay sample while brine liberated from the sample is
collected.

The consolidation cell is a 1.4-in. (3.56-cm)-diameter. 2.3-in. (5.72-cm)-high stainless steel
cylinder. A stainless steel piston with O-ring polypak seals was fabricated to fit inside the
cylinder. The cell was set on top of a porous stone of corundum, which was set in a plastic
dish. The plastic dish provided a means of catching brine squeezed out of the sample. This
assembly was placed into a standard consolidation cell. Water was placed in the standard
consolidation cell, and the completed assembly was placed in a plastic bag to provide a high-
humidity environment to minimize evaporation of brine.

The cell assembly was placed in a Wykeham Farrance lever-arm odometer with a load ratio

of 11:1. Weights totaling 126.8 kilograms (kg) were applied. giving 13.8 MPa force on the

sample for four weeks. The ratio of the mass of brine released to the total sample mass was
then determined gravimetrically.

AL/4-93WP/WIP/BSEP9 1 :R2640-4 4-1




BRINE SAMPLING AND EVALUATION PROGRAM REPORT 1991 RELEASE OF BRINE FROM UNDERCOMPACTED CLAY IN THE DRZ

4.3 Resuits

We measured the amount of brine that was driven out of the clay by compression and
determined from the modified consolidation tests described above. There is no commonly
used term for this brine fruction. Because u significant amount of moisture remains in the
clay after squeezing (most as water of hydration or otherwise loosely bound to or within the
clay), this amount of brine is some fraction of the true moisture content of the clay.
Additionally, brine which is squeezed from the clays during the consolidation tests hus a
greater density than pure water. The available volumetric brine content is the percent by
volume of brine that can be squeezed from a given sample. The brine muss value of

12.35 percent by weight for the clay was determined experimentally. The approximate clay
content of each stratigraphic unit was determined. Assuming that for practical purposes all of
the brine present is in the clays, the available volumetric brine contents were calculated for
the various stratigraphic units (Table 4-1).

Moisture calculations based on oven-drying clay samples at 110°C, us specified by the
American Society for Testing and Materials (ASTM) Procedure D2216-80, are not appropriate
for this calculation because the WIPP repository is not (and will not) be heated to any
significant extent. Such calculations would exaggerate the amount of brine available and will
include water of hydration, which will be driven off clay minerals and hydrous salts by
heating. Precipitation of hydrous salts from heating and evaporation of the brine will also
introduce errors in the calculation. Calculations based on drying data thus will yield values
much too large to be realistic,

4.3.1 Brine Available from Clay Consolidation

The assumption that moisture in the Salado Formation is associated with clays is made for the
following reasons. The amount of moisture driven from the WIPP rock sumples by heating to
95°C varies directly with the clay content (Deal and others, 1989, Section 4.1). Borehole
conductivity studies (Deal and others, 1989, Section 4.2) also show a direct correlation
between conductivity, clay content, and moisture, allowing moisture content to be calculated
from conductivity. Observations in the WIPP excavations consistently record that patches of
moisture often extend downward from the lithologic units that have the most clay (Deal and
others, 1991, Section 2.2.2).

In order to calculate the volumetric brine content from the brine mass value, the density of
the brine. the weight percent of clay in the rock. and the density of the rock or sediment

sample must be known. The density of the brine is about 1.22 (Deal and others, 1989,
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Fable 3-5). The luboratory that pertormed the brine mass measurements proceeded to diy the
sumple to completion tremoving structurally bound water in the clay) and reported a density
i excess of 3 as a result, at this time we do not have o laboratory-determined density value
for the in situ clay at the WIPP. The density, however, can be approximated.  Milligun
(1991) has studied the composition of the clay in the Salado Formation and from averaging
the x-ray diflraction data has arrnived at an approximate composition ot 64 percent

chlorite -smectite, 10 percent mixed-layer clay illite. 23 percent chlorite, und 3 percent
serpentine. ‘The range ot clay densities listed in the Manual of Mineralogy (Klein and
Hurlbut. 1985) shows chlorite from ubout 2.6 to 2.9 grams per cubic centimeter (g/icm'),
montmorillonite (a4 smectite) at about 2.5 g/cm“. and illite at about 2.8 g/cm". It is reasonable
to assume that the clay exposed in the WIPP excavations has a density somewhere between
2.8 und 2.9 gem’, with most likely values of about 2.6 or 2.7 g/cm". The volumetriv brine
content of pure clay can be caleuluted using the following equation

Density of Clay

Volumetric Brine Content (‘4) = Brine Mass (%) 1 : M
Density of Brine

(atter Hillel, 1VRO)
where

Brine muss = 12,35 percent
Brine density = 122
Range of clay density = 2.5 to 2.9,

The caleulated volumetric brine contents of pure Saludo clay is shown i Table 42, runging
between approximately 25 and 29 percent, with most likely values near 26 or 27 percent,

To caleulate the availuble volumetric brine content of various stratigraphic umts exposed
around the WIPP excavations, the weight percent of the clay in the Salado Formation and the
density ot the Salado Formation must also be determined. Table 4-1 provides a listing ot
parameters used for this calculation. The percentage of clay i the Salado Formation was
determined by Stein ¢19X5) tor spectfic mapping units that extend SO feet (1S nn above and
helow the repository horizon, Clay content ot the repository horizon was approximated by
visually comparing repository mapping units with the units above the repository horizon, as
determined by Stein (1985). Similarity of the repository mapping units and the units above
the repository were determined from expert consensus of I'T sentor geologist Bob Holt and IT
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Table 4-2
Calculated Range of Volumetric Brine Contents ot Salado Formation Clay

Assumed Clay Volumetric Brine
Density Content (%)
25 253
26 26.3
27 273
28 28.3
29 203
SRR I I B M

geologist Darin Milligan. The density of the Suludo Formation was determined from
geophysical logging of the ERDA No. Y drillhole by Griswold and McWhirter (1981), The
calculuted average values are shown on Figure 4-1. In addition, there are three distinct clay
seams exposed in the repository horizon—immediately below the orunge bund. one just above
the orunge band, and clay F—that are the probable sources of most of the brine weeps (Deal
and others, 1991, Section 2.2.2). Although these clay-rich layers can be traced throughout the
excavations, their expression as distinct clay seams is somewhat disconrinuous. and the
thickness varies tfrom place to pluce. Krumhansl und others (1990) studied 75 cluy sumples
from the WIPP excuvations collected from the cluy below the orange bund und clay F. They
stute that these two cluy layers "runge in thickness from a few ¢m to several em.” Their
reported values are considered to be too lurge. Representative thicknesses were measured at
20 randomly selected sites und are shown in Table 4-3. Average thicknesses were .14 in,
(3.5 millimeters [mm|) for the cluy below the orunge bund. 3.5 mm for the clay above the
orange band, and .4 in. (10.1 mm) for clay F. The vulues shown in Tuble 4-1 are used to
predict the umount of brine that cun be squeezed from the cluy contents of each unit.

Calculations that use the consolidation duta assume a constant uniaxiul stress that liberutes
brine from the sumple. Clay saumples under an experimentul pressure of 13.8 MPa experience
pressures similur to the overburden pressure at the WIPP excavation. Figure 4-1 shows the
volume of brine available for u 13- by 33- by 300-ft (4- by 10- by 91-meter) waste storuge
room as i function of the thickness of the DRZ. This plot assumes that all the brine avuiluble
in the clay tlows rudially into the storage room. The volume of brine is an over-estimate of
the uctual amount of brine that will enter u waste storage room, Volume estimates are
especially suspect for that part of the DRZ farthest trom the excavation. Previous modeling
(Deal und others, 1991, Chapter 5) has shown that less than 5 percent of the totl amount of
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Thickness of Clay Seams in the WIPP Excavations

Table 4-3

RELEASE OF HRINE FROM UNDERCOMPACTED CLAY IN THE DR2

I S B O T N A PP T A |
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4.7

Clay Below the Clay Above the
Orange Bana Qrange Band Clay F
Location (millimeters) (millimeters) (millimeters)
E Rib EO-N640 4 4 13
W Rib £0-N1000 0 0 2
W Rib S End SPDV Room 2 0 3 3
W Rib Center SPDV Room 4 0 3.5 3
E Rib Center Room L3 4 1.5 2
E Rib Shop E300-N1336 6 5 13
W Rib E300-N225 1.8 0 2
N Rib S1950-E858 5 7 8
N Rib §1950-E1250 20 12 10
W Rib §1775-E1300 0 10 10
N Rib §1600-E502 3 8 50
S Rib Shop S1300-W10 1 2 4
S Rib S1950-E120 1 1.8 45
W Rib S1600-W170 15 3
E Rib EO-N35 2.5 2 3.5
N Rib S400-W250 8 0 7
N Rib §90-E855 3 0 12
NW Rib N275-W450C 4 5 12
N Rib N1100-W1880 1.5 2 4
N Rib N1100-W2776 3 2 8
Average Thickness 3.5 3.5 101
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brine estimated will actually be released to the excavation by depressurization: therefore, this

curve is unrealistically high.

4.3.2 Specific Storage Calculations

The release of brine into the WIPP excavation may be controlled by several processes (Deal
and Roggenthen, 1991). One of these processes is the release of brine due to the
depressurization of the DRZ (Deal and others, 1991). Assuming that expansion of brine is
the dominant driving force for flow into the excavation. the amount of brine released from a
homogeneous DRZ may be calculated by using the equation for specific storage. Specific
storage is defined as the volume of water that a unit volume of aquifer releases from storage
under a unit decline in hydraulic head (Freeze and Cherry, 1979). Because a value for the
change in hydraulic head is known across the DRZ, the volume of brine released due to
depressurization was calculated given a volume of DRZ and the calculated specific storages.

The expression for specific storage most commonly used in groundwater hydrology is given
by Domenico (1972):

S; = pr g (a+ o)

where
pf = Fluid density = 1,200 kg/m’
g = Acceleration of gravity = 9.8 ms™
o = Vertical formation compressibility = 4.82 x 10°!! pa’!
o) = Formation porosity = 1.56 percent
B = Fluid compressibility = 4.99 x 10710 pa-!,

which gives
S

. Specific storage = 6.59E-07m™,

The above expression was used to determine the volume of brine released into a

13- by 33- by 300-ft (4- by 10- by 91-meter) waste storage room from a DRZ of a given
thickness (Deal and others, 1991, Figure 4-19). They conclude that approximately 180,000 L
of brine would be released to a WIPP waste storage room from a 27-m thick DRZ. The
specific storage value of halite, with a porosity of 1.56 percent, used in this calculation was
6.6 x 107 m™L. This is almost seven times larger than the specific storage value of

9.5 x 10® m'!, s estimated by Beauheim and others (1991), for halite with a 1 percent

porosity. A porosity of 1 percent is considered too low, because the average volumetric
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moisture content for halite from the repository units of the Salado Formation is approximately
1.56 percent (Deal and Roggenthenr. 1991). Given a volumetric moisture content of 1.56
percent, the porosity must be at least as high to account for the moisture in the formation.

The above equation assumes that the compressibility of the solid framework is a negligible
compongnt of the bulk formation compressibility compared to the compressibility of the
pores. This assumption is true for most "normal" water-bearing rocks that are low-
compressibility solids, such as a quartz sandstone; however, this assumption is probably not
valid for halite at a depth of 655 m (2,150 ft). A more rigorous expression for specific
storage is presented by Green and Wang (1990):

S =pg 1L 1_40(1-'(/&)/3 col Lo
sOMCPNK K K+4G/3 K K,

§

where:

Fluid density = 1,220 kg/m’

= Acceleration of gravity = 9.8 ms™

= Drained bulk modulus of rock = 20.7 GPa

= Unjacketed bulk modulus of rock (grain or solids modulus) = 23.4 GPa

©
—_
il

122

Drained shear modulus of rock = 12.4 GPa
= Porosity = 1.56 percent
¢ = Bulk modulus of fluid = 3.23 GPa.

AT QR A®
]

which gives

S, = Specific storage = 1.13 x 107 mt
A specific storage estimate of about 1.13 x 1077 for halite with a 1.56 percent porosity has
been calculated, using the above equation and values from Beauheim and others (1991). This
value of specific storage is slightly larger than the 9.5 x 108 m™! estimated by Beauheim and
others (1991) and was used to calculate the volume of brine released from storage for a
13- by 33- by 300-ft (4- by 10- by 91-meter) waste storage room. This result is plotted in
Figure 4-1 as the solid line. Projecting that line suggests that depressurizing a 27-m-thick
DRZ will yield on the order of 40,000 L. not the 180.000 L suggested by Deal and others
(1991).

AL/4-93/WP/WIP/BSEP9|:R2640-4 4-9



BRINE SAMPLING AND EVALUATION PROGRAM REPORT 1991 RELEASE OF BRINE FROM UNDERCOMPACTED CLAY IN THE DRZ

4.4 Discussions

~In Section 4.3.1, it was pointed out that only a small percentage of the brine present in the

DRZ would be released by squeezing or depressurization. It would be useful to obtain an
estimate for the size of that percentage. Based on the calculations of Deal and others (1991,
Figure 4-19), depres.urizing a DRZ about 27 m thick could release 180,000 L of brine. Deal
and others (1991, Figure 5-3 A) also calculated that the cross section of such a DRZ around a
WIPP storage room would have an area of approximately 3,258 square meters. If the room is
300 ft (91 m) long, the volume of rock involved is about 296,000 cubic meters. The Salado
Formation at the repository level is 1.56 percent brine by volume (Deal and Roggenthen,
1991), so the volume of the DRZ around a room contains about 4.6 x 10® L of brine. If
180,000 liters are released by depressurization, about 4 percent of the brine is available to
enter the room. Recalculation using more appropriate value for specific storage (discussed
above) suggests a release of only 40,000 L by depressurizing, which is less than | percent of
the brine available. These calculations also do not take into account the brine that will be
lost by evaporation prior to closing the storage room. For the above reasons, the lower curve
in Figure 4-1 presents a more realistic estimate (but still an over-estimate) of how much brine
might be released from the DRZ into a WIPP waste storage room.

Figure 4-2 shows that there is enough moisture present in the clay within the repository
horizon to explain the brine seepages calculated in Table 2-4 from the weep studies. The
following assumptions are made:

+ Horizontal seepage only occurs from the repository horizon. This is the
assumption argued by Deal and others (1991, Figure 5-3B).

* One hundred percent of the brine available in the clay present within 1 m of the
excavation is squeezed into the openings.

« Fifty percent of the brine present in clay that is 1 to 2 m from the excavation is
squeezed into the openings.

+ Five percent of the brine present in clay in the rest of the DRZ is squeezed into
the openings. (This is more than the "less than | percent" calculated above and
is therefore also an over-estimate of the brine available.)

Alternatively, it is known that, with time, fracturing around the WIPP storage rooms will

extend upward to anhydrite "a" and downward to clay E at the base of MB 139 (Deal and
others, 1991, Chapter 5). It may be more realistic to predict brine seepage from the clay
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contained in that stratigraphy as well. The upper curve in Figure 4-2 shows the results
making the same assumptions for 100, 50. and 5 percent yield. In this conceptual model. the
DRZ is assumed to extend only horizontally away from the room. This is reasonable, as
stress will be relieved in the roof, and the compressive stress required to squeeze brine out of
the clays is not likely to be present in units immediately above and below the rooms. This
exercise suggests that there is more than enough brine present in the near-field clays to
account for all observed brine seepages. Figure 4-2 probably exaggerates the amount that will
actually enter a room: however, this volume is still on the order of 2 percent of the 220,000 L
necessary to corrode all susceptible metals in CH-TRU waste emplaced in steel drums.

The uniaxial compression experiments do not realistically simulate the stress conditions that
exist within the DRZ but are useful as a first approximation to determine whether enough
brine is contained in the surrounding rocks to account for the observed brine seepage. Results
of analysis for radial-tangential stress development after excavation of a WIPP waste storage
room using the VISCOT code indicate that the tangential stress on the wall of the room
increases to approximately twice the value of the in situ stress. while the radial stress is
reduced to zero (Deal and others, 1989, Figures 5-4 and 5-5). The in situ stress in the Salado
Formation is about 15 MPa. In response to high deviatoric stress, the salt creeps into the
openings, und the radial and tangential stresses relax with time (Deal and others, 1989).
Within 1 or 2 m of the excavated surface, the rock will probably experience much higher
stress during the first few days, whereas the pressures experienced in the DRZ some distance
from the excavations will stay close to lithostatic, and brine release from consolidation will be
limited because the brine is not able to drain into the repository excavations. Thus, uniaxial
compression of the clay material in the laboratory is a gross exaggeratiun of the differential
stress state within the DRZ.

In addition, the orientation of the clay-mineral particles relative to the principal stress
direction will affect the amount of brine that can be liberated under compaction.
Consolidation tests were conducted on disturbed clay particles that were probably randomly
oriented at the start of the experiment. The horizontal strain component was confined. The
in situ clay is probably oriented parallel to bedding. In the DRZ, clay experiences a high
confining-boundary stress, which is effectively simulated by the vertical stress applied by the
compaction cell. However, fluid was allowed to be released from the sumple vertically,
unlike in the DRZ, where flow is probably constrained in the vertical direction perpendicular
to clay mineral grains and by confining clear halite units, Thus. the umaxial compression of
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the cluy material used in this analysis can only be an approximation to the actual physical
processes that liberate brine from the clay in the DRZ.
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5.0 Summary and Conclusions

During nine years of observations (1982 to 1991), evidence has mounted that the amount of
brine seeping into the WIPP excavations is local, limited, and finite and only a small
percentage of that required to produce little hydrogen gas by anoxic corrosion of the metal in
the CH-TRU waste drums and waste inventory. The data through 1990 are discussed in detail
by Deal and others (1991). It was concluded that it will take on the order of 220,000 L of
brine to corrode all the susceptible metal (iron and aluminum) and that there is probably less
than 10 percent of that volume (less than 20,000 L) available, unless it can be proven that far-
field flow does occur at the WIPP. Far-field flow is theoretically unlikely or impossible
(Deal and Roggenthen, 1991), and all evidence at the WIPP confirms that significant seepage
of brine ceuases about three years after the excavation of an opening, although small seeps can
continue tor a longer period of time.

Data gathered in 1991 support those conclusions and present evidence that the small amounts
of brine seeping into the excavations are derived from the clay present in the walls within |
or 2 m of the excavations. Less than | percent of the brine needed to corrode all the
susceptible metal is expected to seep into any one WIPP waste storage room, and much of
that is expected to evaporate into the air circulated through the repository prior to room
closure and, hence, will be unavailable for corrosion. There is no evidence confirming that
enough far-field flow exists to supply the needed volume of brine for complete anoxic
corrosion of the available iron and aluminum,

5.1 Brine Observations

The most telling observations are those of brine seeping through the walls of the excavations.
Most of that brine evaporates into the air circulated for ventilation, depositing salt
encrustations on the wall. Careful, long-term observations, including repeated collection and
measurement of the encrustations, confirm and semiquantify the observation that the brine
weeps cease about three years (1,000 days) after an excavation is made (Section 2.2), Study
of six sample surfaces throughout the WIPP excavations estimate total seepage into a full-
sized waste storage room from rib weeps to be between 43 and 604 L, with an average of less
than 300 L (Table 2-4 and Figure 2-14). This is less than | percent of the 220,000 L of brine
needed to corrode all the susceptible metal in the CH-TRU waste and waste storage drums
(Deal and others, 1991, Section 4.6). Theretore. it is highly unlikely that gas generated by
corrosion will be a problem at the WIPP after closure.
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Weep observations show that vertical surfaces in the WIPP underground dry out in about
1,000 days, supporting the general observations that have been made in the past (Deal and
Case, 1987 Deal and others, 1991, Section 2.2). Mining an additional 3 ft (0.9 m) from the
dry surface creates a fresh surface on which weeping resumes. This observation also supports
the hypothesis that most of the brine that seeps from the vertical surfaces is being squeezed
out of the clay (Deal and Roggenthen, 1991; Deal and others, 1991, Chapter 5), primarily
from the first 3 ft (0.9 m) of the DRZ.

The clay units appear to be the only significant source of brine. It has been hypothesized that
vertical fracturing develops within the ribs after about 1,000 days and that brine continues to
seep toward the rooms but is diverted downward through the fractures to accumulate, unseen,
in fractures beneath the floor of the drifts (Deal and Roggenthen, 1991; Deal and others,
1991). This hypothesis is testable. If brine is being diverted through vertical fractures, brine
or evidence of brine (i.e.. salt encrustations) should be observable in the fractures.

There are a number of places in the WIPP underground where the vertical fracturing in the
walls can be observed, and considerable effort has been made to examine all of these
locations to see if brine or salt crusts can be observed. These locations include the

I'1 subhorizontal drillholes (Section 2.6 of this report), the entrance to Room Q, several
horizontal drillholes in the northwest wall of SPDV Room 4, Drillhole WWCI in the south
rib of N1420) across from Room CI, and several locations in Panel 1. Rib fractures have
been well-exposed on the east rib of several rooms in Panel 1. A typical exposure was shown
in Deal and odhers (1991, Figure 2-9) and can clearly be seen to be dry and free of salt
encrustations, Two large-diameter (3-ft {0.9-m|) horizontal drillholes in the northeast end of
Room 1 .ut several near-vertical fractures, and they also are dry and free of salt encrustations
(Figure 5-1). There is no observed evidence of past or present moisture at any of these
locations.

A series of horizontal holes have been drilled in the north end of Room D as part of the
Suandia National Laboratories/New Mexico (SNL/NM) sealing tests. Brine was injected under
high pressure behind the seals, and in some cases, brine leuked out of adjacent tractures.

This brine was, however, artificial brine that was deliberately injected at these locations, and
no naturally occurring brine seeped out of the Salado Formation,

It has been hypothesized that lurge quantities of brine will flow into the excavations from the
far field (beyond the DRZ), mostly through MB 139 (SNL/NM, 1992). (In the context of
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Figure 5-1

Looking upward toward the top of a 3-ft (0.9 m)-diameter horizontal

drillhole in the north end of the East Rib, Room 1, Panel 1. The fracture
is about 42 cm from the subparallel to the excavation surface. The
fracture is dry, and no salt crusts or salt stavacities occur along it.
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brine flow toward the WIPP excavations, near-tield flow is flow that occurs within the DRZ,
including the outer zone of plastic deformation und the inner zone of elastic deformation and
fracturing [Deal and others, 1991, Chapter §]. Fur-field flow refers to flow fur enough
beyond the DRZ that the salt does not deform in response to the presence of the WIPP
excavations.) Presumably, this brine would also accumulate in the fructures beneath the floor
and eventually rise to the surface of the drifts and inundate the storage rooms. This
hypothesis is testable. If far-field flow is transporting brine to the WIPP excavations, that
brine should be observable.

The best place to look for evidence of far-field flow is in older excavations that are as far
removed from other parts of the underground workings as possible. SPDV Room 4 and
Room G are ideal locations, as they were excavated in 1983 and 1985, and there is nothing
except undisturbed Sulado Formation to the north and west and. for most of Room G. to the
south,

A series of five downholes (DH36, DH38, DH4(), DH42, and DH42A) were drilled through
MB 139 beneath the floor of Room G. If far-field flow through MB 139 exists, there should
be observable flow into these drillholes from MB 139, Visual inspection of these holes show
that MB 139 is distinguishable, some fracturing and a small amount of salt crust build-up can
be seen in MB 139, but no brine is seeping out of the anhydrite into the drillhole. No large
salt encrustations occur. These observations confirm the identicul report of an eurlier
inspection of DH36 by Deal and others (1991, Section 2.5). These boreholes do produce
small amounts of brine (0.004 to (.09 L/day) from some deeper horizon, probably clay B. that
would not be connected to the fracturing around a waste storage room.,

There are at least 36 downholes in SPDV Room 4 (including 9 that have routinely been
monitored for the Excavation Effects Study). All that are still accessible are dry and contain
little encrustation buildup. The condition of MB 139 is especially easy to see in drillhole
P4X84, in the southwest comer of Room 4. P4X84 is 36 in. (91 ¢cm) in diameter, 15.7 ft
(4.8 m) deep, and often shown to visitors (Figure 5-2). Both the top and bottom of MB 139
are clearly visible, as are large, open fractures. The fractures, MB 139, and the bottom of the
drillhole are dry. If far-field flow through MB 139 was occurring, brine should be seeping
out of it in the downholes in SPDV Room 4 und Room G. No brine is observed, and no
thick salt encrustations have formed.
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Figure 5-2

Downhole P4x84, a 3-1t (0.9 m) diameter hole in the floor of SPDV
Room 4. The wooden wedge to the right of center marks a fracture at the top
of MB139. The two smaller wooden pegs to the lower left mark the bottom
of MB139. No brine has been observed in this hole and no thick salt
encrustations have formed.
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[t has previously been noted (Deal and others, 1991) that all of the north end of the workings
(except Rooms Al A2, A, B, D. and () has been heavily watered in the past to control salt
dust, and all fractures und drillholes in the floor were filled to floor level with brine on
numerous occasions.  Theretfore, if udditional brine were seeping into the fractures beneath the
floor. either from rib seeps that were diverted downward through fractures or from MB 139,
brine should be munifest by either forming pools on the floor or evaporating and leaving sult
crusts on the floor. Nveither was found.

The only other possible mechanism to remove inflowing brine would be through un
interconnected fracture system beneuth the floors that allowed brine to flow downhill under
gravity head to the sumps in the Salt Shaft and Waste Handling Shaft. Deal and others
(1991) report making repeuted observations in those sumps aund observed fructures that cut
MB 139 beneath the floor of the drifts. Both the fructures and MB 139 are dry. Pump tests
huave been performed in the fructured zone beneath the floor of the E( drift (Crawley and
others, 1992), which confirm that interconnected fructure systems have formed only at
inteisections.

It is unlikely that significant quantities of brine are flowing into the WIPP excavations from
either MB 139 or from the downward diversion of rib weeps through fructures behind the
walls. If either were occurring, brine should be seeping out of MB 139 and fractures in holes
in the floor in SPDV Room 4 and Room G, and one of the following should occur: brine
pools should form on the floor of the E( drift, sult crust should form in the fiactures, or brine
should seep out of MB 139 or fructures in the shaft sumps. Extensive etforts huve been mude
over the past nine yeurs to find this evidence. Gut the observations to dute are negative. The
fact that brine is not observed seeping trom MB 139 in the shafts is evidence that significant
fur-field flow does not exist.

A confirming observation wus made by Deul and others (1991, Section 2.5) in the South
Exploratory Drift (E140). The south 500 m of this drift slopes downward to the south to a
dead end: therefore, if significant amounts of brine were seeping into this drift, the minimal
evaporation und the sloping nature of the floor should result in the accumulation of brine at
the south end of the drift. Inspections detected no moisture on either the ribs or the floor and
only minimal salt encrustations. It significant amounts of brine tlowed downslope to the
south end and evaporated, salt crusts should be evident. No such salt crusts were found.
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5.2 Moisture Available in Clays

WIPP pertormance assessment modeling (SNL/NM. 1992) assumes a tar-tield tlow model for
the brine seeps. The BSEP work initially made similar assumptions (Deul and others. 1989,
Chapter 5), in lurge part because these assumptions were necessary to perform any
conventional hydrologic modeling. Even then, however, the ussumptions that Darcy’'s Law
applied and that hydrostatic conditions existed were questioned.  Testing of fluid pressures in
the units surrounding the WIPP excavations has shown uneguivocally that hydrostatic
conditions do not exist and that pressures close to lithostatic occur within 10 m ot the
excuvitiors (Beauheim, 1993).  As the studies continued. some of the hydrologists working
with the Suludo Formation became more uware of the physicul implications of the plastic
nature of the salt. Additionally, the thin, brittle anhydrite luyers are encuased in thick.,
effectively impermeable sult beds. sealing them within, Theoretically. it does not seem
possible for far-tield flow to oceur in the undisturbed Suludo Formation (Deal and
Roggenthen, 1991). Deal and others (1991) argued that the brine seeps were the result of
redistribution of brine in the DRZ in response to the stress redistribution caused by excavating
the underground openings. Deal und Roggenthen (1991) also suggested that enough brine
might be availuble in the cluys to account for the observed brine occurrences (Chapter 4 of
this report). Laboratory testing shows that the clays contain between approximately 25 and
29 percent brine by volume that can be liberated by squeezing clay sumples under 13.8 MPa
of pressure for one month.

After estimating the umount of cluy present in seams and disseminated in the salt units
exposed in the walls of the repository (Section 4.3,1 and Figure 4-2 of this report), it was
found that there was enough brine available in the clay to explain the brine weeps and
resulting salt encrustations that are found in the WIPP (Section 2.2 of this report). In terms
of brine inflow into a full-sized WIPP waste storage room, this trunslates into a likely brine
volume on the order ot 400 L.,

The caleulations were extended to include strata above and below the repository horizon to
estimate the volume of brine contained in the clays within the DRZ. Figure 4-1 shows that
for a DRZ with a thickness of 66 feet (20 m), there is about 220,000 L of brine thut could be
squeezed out at 13.8 MPa. This is the same order of magnitude as the amount ot brine
needed to corrode all the susceptible metal to be emplaced in a storage room, but it is an
unrealistically large number for the volume of brine that is likely to be liberated.
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There are two reasons that 220,000 L is much too high: First, it assumes that a deviatoric
stress (not confining stress) (Deal and others. 1991. Chapter 5) of 13.8 MPa is applied to the
entire DRZ. This will not happen. Modeling of the DRZ around an 11.8-ft (3.6-m)-diameter
shaft, or Room Q (Deal and others, 1989, Chapter 5), shows that large deviatoric stresses only
occur within a few meters of the opening., even three years after excavation. Even if radial
flow toward the opening is assumed. a refinement of that modeling using a more appropriate
calculation of specific storage in halite indicates that less than | percent of the available brine
would seep into the excavation (Section 4.4 of this report). The second reason is that radial
flow will not occur. The clear halite units are effectively impermeable and restrict brine
movement to flow paths subparallel to bedding (see discussion in Deal and others, 1991,
Chapter 5). An alternative hypothesis to radial flow is that the brine is being squeezed out of
the clay, which is present in and between the layers of salt, as a result of tangential stress
(vertical loading) and is moving into the excavations due to the differential radial stress
toward the excavation.

As a result, assuming that the source of brine are the clays and the driving mechanism is the
differential stress caused by excavating the WIPP openings, 4,000 L (Figure 4-2) or less
appears to be an extremely large estimate for the amount of brine that will seep into a WIPP
waste storage room. To test the feasibility of this latter hypothesis, an initial attempt was
made to see if there was sufficient brine that could be squeezed out of the clays to explain
observed brine seepage.

5.3 Possible Mechanisms Acting to Drive Brine Seepage

Fur-field flow does not appear to be active, but two other processes may be acting to drive
brine toward the repository. First, the thin clay interbeds provide flow paths for brine driven
toward the excavations by differential tangential stress. In this case, brine flow may be
modeled by considering the pressure differential along the interbeds caused by relief of
contining pressure at the excavation wall with a far-field boundary at lithostatic pressure
(12.5 MPa or more). Second, the thin clay may be squeezed between massive halite beds, in
which case, the brine seepage can be modeled as a consolidation problem driven by a verical
loading close to twice lithostatic near the excavation walls. It is highly probable that both
processes are active.

5.4 Recommended Future Work

To further refine our understanding of the brine seepages at the WIPP and the implications
for gas generation, the following activities are recommended:
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+ Stein (1985) made laboratory determinations of the percentage of clay present in
the units above and below the repository horizon. No cquivalent data exist for
the repository horizon. Similar determinations should be made of the units
exposed in the excavations, and the calculations performed in Chapter 4 should
be repeated with better data to arrive at more accurate numbers for the amount
of clay involved.

+ The value for the volume of brine that can be squeezed out of the WIPP clays
was determined only at one pressure and under uniaxial stress. The experiments
should be repeated under different confining stresses, under different vertical
loading, ranging from a few MPa to 30 MPa, and over a longer period of time.

+ The data from the tests outlined above should be combined with rock mechanics
modeling, which predicts the tansentiai and radial stresses that will develop with
time in the walls of a WIPP waste storage room. The objective is to construct a
more accurate prediction of how much of the brine in the clay will be driven
into the storage rooms.

+ To help bound the problem, the two processes described in Section 5.3 should be
modeled to obtain an approximate order-of-magnitude of their relative
importance. In other words, flow should be modeled both as a consolidation
aroblem and as flow through clay interbeds under a simple pressure differential,
avsuming lithostatic pressure in the far-field and atmospheric pressure in the
exc./ation.

 The additional drillhole tests proposed in Deal and others (1991, Appendix E)
should be executed to resolve uncertainties in the subhorizontal brine seepage
data and to assist in resolving the question of whether or not any component of
far-field flow exists.
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APPENDIX A

BRINE SAMPLING AND EVALUATION PROGRAM REPORT 1991
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APPENDIX A
BRINE ACCUMULATION

PART II—BRINE ACCUMULATION DATA TABLES



BRINE SAMPLING AND EVALUATION PROGRAM REPORT 1991 APPENDIX A

BRINE ACCUMULATION DATA TABLE
Data through December 31, 1991

DAYS DAYS CUMULATIVE

LITERS SINCE USED FOR LITERS LITERS
LOCATION DATE TIME REMOVED 1/1/85 CALCULATION  PER DAY COLLECTED REMARKS
A1X01 10/10/84 00:00 NA 0.000 0.000 0.000 0.00 Room A1 completed.
A1X01 02/26/85 00:00 NA 0.000 0.000 0.000 0.00 Downhole drilled 2/21/85 to 2/26/85.
A1X01 03/12/85 12:20 00.08 70.514 1.000 0.000 0.08 First time collected.
A1X01 03/20/85 13:30 00.38 78.562 8.048 0.047 0.46 Brine plus some muck.
A1X01 03/26/85 11:25 00.23 84.476 5.914 0.039 0.69 Muck in hole, valved leaked, some brine

drained back down hole.

A1X01 04/02/85 12:15 00.39 91.510 7.034 0.055 1.08
A1X01 04/10/85 12:20 00.33 99.514 8.004 0.041 1.1
A1X01 04/17/85 11:30 00.28 106.479 6.965 0.040 1.69
A1X01 04/23/85 10:50 00.23 112.451 5.972 0.039 1.92
A1X01 064/30/85 13:26 00.26 119.560 7.109 0.037 2.18
AIX01 05/07/85 09:10 00.25 126.382 6.822 0.037 2.43
A1X01 05/14/85 10:06 00.24 133.421 7.039 0.034 2.67
A1X01 05/21/85 11:40 00.26 140,486 7.065 0.037 2.93
A1X01 05/29/85 10:00 00.27 148.417 7.931 0.034 3.20
A1X01 06/04/85 10:20 00.20 154.431 6.014 0.033 3.40
A1X01 06/11/85 09:40 00.23 161.403 6.972 0.033 3.63
AIX01 06/18/85 09:34 00.23 168.399 6.996 0.033 3.86
A1X01 06/25/85 09:49 00.22 175.403 7.004 0.031 4.08
A1X01 07/02/85 11:00 00.23 182.458 7.055 0.033 4.3
AIX01 07/09/85 10:00 00.23 189.417 6.959 0.033 4.54
A1X01 07/16/85 10:55 00.23 196.455 7.038 0.033 4.7
AIX01 07/24/85 10:00 00.25 204.417 7.962 0.031 5.02 New spot on probe.
A1X01 07/30/85 09:32 00.19 210.397 5.980 0.032 5.21
A1X01 08/06/85 09:37 00.21 217.401 7.004 0.030 5.42
A1X01 08/14/85 09:48 00.23 225.408 8.007 0.029 5.65
A1X01 08/20/85 10:18 00.19 231.429 6.021 0.032 5.84
A1X01 08/28/85 09:13 00.23 239.384 7.955 0.029 6.07
A1X01 09/04/85 09:46 00.19 246.407 7.023 0.027 6.26
A1X01 09/10/85 09:30 00.18 252.396 5.989 0.030 6.44
A1X01 09/17/85 09:10 00.19 259.382 6.986 0.027 6.63
A1X01 09/24/85 09:11 00.21 266.383 7.001 0.030 6.84
A1X01 10/01/85 09:23 00.21 273.391 7.008 0.030 7.05
A1X01 10/08/85 12:24 00.20 280.517 7.126 0.028 7.25 Room Al heaters turned on 10/02/85.
A1X01 10/15/85 09:43 00.19 287.405 6.888 0.028 7.44
A1X01 10/23/85 09:55 00.20 295.413 8.008 0.025 7.64
A1X01 10/29/85 11:05 00.17 301.462 6.049 0.028 7.81
A1X01 11/05/85 08:50 00.19 308.368 6.906 0.028 8.00
A1X01 11713/85 09:15 00.22 316.385 8.017 0.027 8.22
A1X01 11/21/85 10:40 00.21 324.444 8.059 0.026 8.43
AIX01 11/26/85 10:10 00.14 329.424 4.980 0.028 8.57
A1X01 12/04/85 14:13 00.20 337.592 8.168 0.024 8,77 Ssample for chem. anal. #13.
A1X01 12/10/85 10:40 00.15 343,444 5.852 0.026 8.92
AIX01 12/17/85 13:59 00.19 350.583 7.139 0.027 9.1
A1X01 01/03/86 09:40 00.41 367.403 16.820 0.024 9.52
A1X01 01/08/86 10:20 00.09 372.431 5.028 0.018 9.61
A1X01 01/16/86 09:50 00.25 380.410 7.979 0.031 9.86
A1X01 01/23/86 10:10 00.18 387.424 7.014 0.026 10.04
A1X01 01/31/86 11:05 00.21 395.462 8.038 0.026 10.25
A1X01 02/12/86 10:10 00.30 407.424 11.962 0.025 10.55
A1X01 02/19/86 10:55 00.18 414,455 7.031 0.026 10.73
A1X01 02/28/86 14:05 00.23 423,587 9.132 0.025 10.96
A1X01 03/06/86 10:00 00.15 429.417 5.830 0.026 1.1
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BRINE SAMPLING AND EVALUATION PROCGRAM REPORT 1991

BRINE ACCUMULATION DATA TABLE
Data through December 31, 1991

APPENDIX A

DAYS DAYS CUMULAT IVE
LITERS SINCE USED FOR LITERS LITERS
LOCATION DATE TIME REMOVED 1/1/8S5 CALCULATION PER DAY  COLLECTED REMARKS
A1X01 03/13/86 09:30 00.18 436.396 6.979 0.026 11.29
AIX01 03/26/86 09:20 00.33 449,389 12.993 0.025 11.62
A1X01 04/02/86 09:00 00.18 458.375 6.986 0.026 11.80
A1X01 04/08/86 09:09 00.15 462.381 6.006 0.025 11.95
A1X01 04/16/86 11:30 00.20 470.479 8.098 0.02% 12.15
A1X01 04/724/86 09:35 00.20 478,399 7.920 0.025 12.35
A1X01 04/30/86 10:13 00.15 484 . 426 6.027 0.02% 12.50
A1X01 05/06/86 09:40 00.12 490,403 5.977 0.020 12.62
A1X01 05/13/86 09:25 00.19 497.392 6.989 0.027 12.81
A1X01 05/20/86 10:16 00.18 504.428 7.036 0.026 12.99
A1X01 05/27/86 15:05 00.18 511.628 7.200 0.025 13.17
A1X01 06/03/86 09:28 00.17 518.394 6.766 0.025 13.34
A1X01 06/10/86 10:50 00.15 525.451 7.087 0.021 13.49
AX01 06/17/86 09:59 00.19 532.416 6.965 0.027 13.68 sample for brine chemistry, #19.
A1X01 06/24/86 10:10 00.18 539.424 7.008 0.026 13.86
A1X01 07/01/86 12:46 00.19 546.532 7.108 0.027 14.05
A1X01 07/08/86 10:05 00.16 553.420 6.888 0.023 4. 21
A1X01 07/16/86 09:57 00.20 561.415 7.995 0.025 14.41
AX01 07/22/86 09:26 00.16 567.393 5.978 0.027 14.57
A1X01 07/29/86 10:05 00.17 574.420 7.027 0.024 14.74
A1X01 08/05/86 10:21 00.19 581.431 7.011 0.027 14.93
A1X01 08/12/86 09:58 00.18 588.415 6.984 0.026 15.11
A1IX01 08/19/86 10:40 00.18 595.444 7.029 0.026 15.29
A1X01 08/26/86 10:07 00.18 602.422 6.978 0.026 15.47 static level not measured.
A1X01 09/04/86 10:02 00.20 611.418 8.996 0.022 15.67 Sample # 17.
AIX01 09/09/86 10:30 00.15 616.438 5.020 0.030 15.82
A1X01 09/16/86 09:36 00.18 623.400 6.962 0.026 16.00
A1X01 09/23/86 09:41 00.18 630.403 7.003 0.026 16.18
AX01 10/01/86 11:40 00.19 638,486 8.083 0.024 16.37
A1X01 10/08/86 10:34 00.17 645.440 6.954 0.024 16.54
A1X01 10/14/86 10:57 00.15 651.456 6.016 0.025 16.69
A1X01 11/05/86 10:30 0.55 673.438 21.982 0.025 17.24
A1X01 11/720/86 11:45 00.38 688.490 15,052 0.025 17.62
A1X01 12/31/86 12:05 00.96 729.503 41,013 0.023 18.58
A1IX01 02/03/87 12:15 00.80 763.510 34.007 0.024 19.38 T1=31.5¢c, T 28.4, pH 6.1,
A1X01 03/06/87 11:55 0.79 794 .497 30.987 0.025% 20,17
A1IX01% 03/30/87 11:58 0.59 818.499 26.002 0.025 20.76
A1X01 05/07/87 10:50 0.98 856.451 37.952 0.026 21.74
A1X01 06/17/87 11:40 1.04 897.486 41,035 0.025 22,78 sample removed for chemistry. #123A, #1238.
AIX01 07/28/87 11:45 1.17 938.490 41,004 0.029 23.95
A1X01 09/01/87 11:55 0.79 973.497 35.007 0.023 24.74 Collected for chemistry, sample #1671 A&B.
Hose came (oose and some brine may have
drained back down hole. Trace of diesei/oil
in brine.
A1X01 10/20/87 11:08 1.39 1022.460 48,963 0.028 26.13
ATX01 11/19/87 10:30 0.77 1052.440 29.980 0.026 26.90 Collected for chemistry, sample #223.
A1X01 01/04/88 11:10 1,20 1098.470 46,030 0.026 28.10
A1X01 02/08/88 13:25 0.68 1133.560 35.090 0.019 28.78 Collected for chemistry, sample #303 &
#304. Lost some brine back down into hole.
A1X01 03/30/88 12:10 2.25 1184.510 50.950 0.044 31.03 tollected for chemistry, sample #389, #390
& #391, Volume high due to lack of complete
evacuation on 2/08/88.
AIX01 05/12/88 10:10 1,09 1227.420 42.910 0.025 32.12 sampled for Sandia PA.
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APPENDIX A

BRINE ACCUMULATION DATA TABLE

Data through December 31, 1991
DAYS DAYS CUMULATIVE
LITERS SINCE USED FOR LITERS LITERS
LOCATION DATE TIME REMOVED 1/1/85 CALCULATION  PER DAY COLLECTED REMARKS
A1X01 07/12/88 09:30 1.56 1288.400 60.980 0.026 33.68 Collected for chemistry, sample #460 -
N462.
AIX01 09/27/88 08:25 1.82 1365.350 76.950 0.024 35.50 Collected for chemistry, sample #520 -
#523.
A1X01 12/13/88 09:30 2.35 1442.400 77.050 0.030 37.85 Collected for chemistry, sample #602 -
#605,
A1X01 03/14/89 09:30 2.54 1533.396 91.000 0.028 40.39 Check valve and hook in hole. Collected for
chemistry, sample #4666 - 670,
A1X01 04/06/89 11:55 NA 1556.497 0,000 0.000 40,39 Room locked.
A1X01 04/20/89 10:00 NA 1570.617 0.000 0.000 40.39 Room lLocked.
A1X01 05/17/89 11:55 1.94 1597.497 64,101 0.030 42.33 Collected for chemistry, sample #752 - 755
A&B,
A1X01 07/11/89 10:10 1.30 1652.424 54.927 0.024 43.63
A1X01 09/12/89 11:40 2.25 1715.486 63.062 0.036 45.88 Sample saved for chemistry.
ATX01 10/10/89 09:40 NA 17463.403 0.000 0.000 45.88 Installed collecting device. Collection
point for brine Located outside room.
A1X01 10/20/89 10:42 0.74 1753.446 37.960 0.019 46.62 Sample saved for chemistry, sample #851.
Some brine may have been Left in hole.
A1X01 11710/89 09:56 0.72 17764.414 20.968 0.034 47.34 Sample saved for chemistry, sample
#861-1,2.
A1X01 11/29/89 12:10 0.65 1793.507 19.093 0.034 47.99 sample saved for chemistry, sample #872.
AIX01 12/712/89 09:10 0.50 1806.382 12.87% 0.039 48,49 Sample saved for chemistry, sample ¥883.
AIX01 01/04/90 10:11 0.63 1829.424 23.042 0.027 49.12
AIX01 01/17/90 11:29 0.30 1842.478 13.054 0.023 49,42
A1X01 01/31/90 09:56 0.15 1856.414 13.436 0.011 49.57
A1X01 02/13/90 09:40 0.26 1869.403 12,959 0.020 49.83
A1X01 02/27/90 12:11 0.64 1883,508 14.10% 0.045 50.47
A1X01 03/05/90 11:03 0.79 1889.460 5.952 0.133 51.26
A1X01 03/21/90 11:26 0.52 1905.476 16.016 0.032 51.78
A1X01 04/06/90 10:35 0.48 1921.441 15,965 0.030 52.26
A1X01 04/17/90 11:49 0,37 1932.492 11.059 0.033 52.63
ATX01 04/24/90 10:38 0.23 1939,443 6.951 0.033 52.86
ATX01 05/02/90 11:47 0.25 1947.491 8,048 0.031 53.11
AIX01 05/09/90 11:26 0.23 1954,476 6.985 0.0633 53.34
A1X01 05/16/90 NA 1961.000 6.524 0.000 53.34 No vecuum in sampler.
A1X01 05/17/90 08:36 0.18 1962.358 7.882 0.023 $3.52
AIX01 05/23/90 12:32 (.22 1968.522 6,164 0.036 53.74
A1X01 05/31/90 10:41 0.24 1976.445 7.923 0.030 53.98
A1X01 06/06/90 11:09 0.20 1982.465 6.020 0.033 54.18
A1X01 06/164/90 09:45 0.23 1990.406 7.941 0.029 54.41
AIX01 06/28/90 09:59 0,38 2004.416 14.010 0.027 54.79
A1X01 07/14/90 10:00 NA 2020.000 0.000 0.000 0.00 Heaters turned off.
A1X01 07/17/90 09:52 0.39 2023.411 18.995 0,021 55.18
AIX01 07/25/90 08:25 0.42 2031,351 7.940 0.053 55.60
A1X01 08/07/90 11:10 0.42 2064 .465 13.114 0.032 56.02
A1X01 08/16/90 11:25 0.33 2053.476 9.011 0,037 56.35
A1X01 08/22/90 11:44 0,24 2059.489 6.013 0.040 56.59
A1XO01 08/29/99 12:50 0.20 2066,53% 7.046 0.028 56.79
A1X01 09/05/90 11:45 0.25 2073.490 6.955 0.036 57.04
A1X01 09/13/90 09:56 0.21 2081.414 7.924 0,027 57.25
A1X01 09/25/90 12:05 0.34 2093.503 12.089 0.000 57.59 Partial evacuation.
A1X09 09/26/9%0 10:57 0.10 2094.456 0.953 0.034 57.69 Combined with 0.34 liters from 09/25/90.
Used 0.44 liters for calculation.
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Data through December 31, 1991
DAYS DAYS CUMULATIVE
LITERS SINCE USED FOR LITERS LITERS

LOCATION DATE TIME REMOVED 1/1/85 CALCULATION  PER DAY COLLECTED REMARKS

A1X01 10/03/90 10:03 0.25 2101.419 6.963 0.036 57.94

A1X01 10710/90 11:46 0.20 2108.490 r.0Mm 0.028 58.14

AIX01 10/718/90 10:57 0.23 2116.456 7.966 0.029 58.37

A1X01 10/24/90 12:20 0.21 2122.514 6.058 0.035 58.58

A1X01 10/31/90 11:37 0.20 2129.484 6.970 0.029 58.78

A1X01 11707/90 10:5 0.22 2136.454 6.970 0.032 59.00

A1X01 11/14/90 11:52 0.22 2143.494 7.040 0.031 59.22

A1X01 11/28/90 10:54 0.39 2157.454 13.960 0.028 59.61

A1X01 12/05/90 08:59 0.28 2164.374 6.920 0.040 59.89

A1X01 12/13/90 09:40 0.27 2172.403 8.029 0.034 60.16

A1X01 12/20/90 09:01 0.22 2179.376 6.973 0.032 60.38

A1X01 01/09/91 09:10 0.47 2199.382 0.000 0.000 60.85 Some brine may have been left in hole.

A1X01 01/16/91 09:20 0.30 2206.389 27.013 0,029 61.15  Combined with 0.47 Liters from 01/09/91.

A1X01 01/23/91 10:29 0.25 2213.437 T.048 0.035 61.40

A1X01 01/30/91 10:30 0.21 2220.438 7.001 0.030 61.61

AIX01 02/13/91 11:40 0.33 2234.486 146.048 0.023 61.94

A1X01 02/20/91 10:50 Trace 2241.4651 6.965 0.000 61.94 Sampler failed, access restricted., Last
time sampled for BSEP.

A1X02 10/10/84 00:00 NA 0.000 0.000 0.000 0.00 Room A1 completed.

A1X02 03/07/85 09:30 NA 65.396 1.000 0.000 0.00 Uphole drilled 2/27/85 to 3/07/85. Hit
brine at 12 ft. on 2/27/85.

A1X02 03/712/85 12:00 NA 70.500 6.104 0.000 0.00 Trace brine, deepened hole to clay seam.
Moisture on back 1 ft radius.

A1X02 03/20/85 13:00 NA 78.542 16.146 0.000 0.00 Trace brine, drip missing funnel,

A1X02 03/26/85 11:25 NA 84.476 20.080 0.000 0.00 Repositioned funnel, collected one cup of
salt crystals with trace of brine.

A1X02 04/02/85 12:15 00.21 91.510 27.114 0.008 0.21 Some drips missing funnel.

A1X02 04/10/85 12:20 00.22 99.514 8.004 0.027 0.43 Collecting container had leak.

A1X02 04/17/85 11:30 00.12 106.479 6.965 0.017 0.55 Some drips missing funnel.

A1X02 04/23/85 10:50 00.12 112.651 5.972 0.020 0.67 Some drips missing funnel.

A1X02 04/30/85 13:16 00.12 119,553 7.102 0,017 0.79 Some drips missing funnel.

A1X02 05/07/85 09:05 00.16 126,378 6.825 0.023 0.95

A1X02 05/14/85 10:04 00.19 133.419 7.041 0.027 1.14

AIX02 05/21/85 11:35 00.13 140,483 7.064 0.018 1.27 some drips missing funnel.

A1X02 05/29/85 10:00 00.21 148.417 7.934 0.026 1.48

A1X02 06/04/85 10:25 00.17 154.434 6.017 0.028 1.65

A1Xx02 06/11/85 09:40 00.05 161,403 6.969 0.007 1.70

A1x02 06/18/85 09:30 00.08 168.396 6.993 0.011 1.78 Some drips missing funnel, big stalactite
formed.

A1X02 06/25/85 09:45 00.16 175.406 7.010 0.023 1.94

A1X02 07/02/85 11:00 00.10 182,458 7.052 0.014 2.04

A1X02 07/09/85 09:58 00.15 189.415 6.957 0.022 2.19

A1Xx02 07/16/85 10:53 00.24 196.453 7.038 0.034 2.43

A1X02 07/24/85 09:49 00.24 204.409 7.956 0.030 2.67

A1X02 07/30/85 09:30 00.15 210.396 5.987 0.025 2.82

A1X02 08/06/85 09:35 00.14 217.399 7.003 0.020 2.96

A1X02 08/14/85 09:26 00.05 225.393 7.99 0.006 3.0

A1X02 08/20/85 10:13 00.09 231.426 6.033 0.01$ 3.10

A1X02 08/28/85 09:08 00.06 239.381 7.955 0.008 3.16

A1X02 09/04/85 09:44 00.07 246,406 7.025 0.010 3.23

A1X02 09/10/85 09:24 00.12 252.392 5.986 0.020 3.35
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DAYS DAYS CUMULATIVE
LITERS SINCE USED FOR LITERS LITERS
LOCATION DATE TIME REMOVED 1/1/85 CALCULATION PER DAY  COLLECTED REMARKS
A1X02 09/17/85 09:08 00.13 259.381 6.989 0.019 3.48 Some drips missing funnel.
A1X02 09/24/85 09:07 00.17 266.380 6.999 0.024 3.65
A1X02 10/01/85 09:21 00.14 273,390 7.010 0.020 3.7
A1X02 10/08/85 12:19 00.16 280.513 7.123 0.022 3.95 Room A1 heaters turned on 10/02/85.
A1X02 10/15/85 09:41 00.12 287.403 6.890 0.017 4.07
A1X02 10/23/85 09:43 00.19 295.405 8.002 0.024 4.26
A1X02 10/29/85 11:02 00.12 301.460 6,055 0.020 4,38
A1X02 11/05/85 08:46 00.12 308.365 6.905 0.017 4.50
A1X02 11/13/85 09:16 00.13 316,386 8,021 0.01¢ 4.63 Some drips missing funnel.
A1X02 11/721/85 10:45 00.13 324,448 8,062 0.0%6 4.76 Some drips missing funnel.
A1X02 12/04/85 14:07 00.14 337.588 13.140 0.011 4,90 Sample for chem. anal. #12.
A1X02 12/10/85 10:31 00.08 343,438 5.850 0.014 4,98
A1X02 12/17/85 13:56 00.03 350.581 7.143 0.004 5.04
A1x02 01/03/86 09:40 00.01% 367.403 16.822 0.001 5.02 Soms drips missing funnel.
A1X02 01/23/86 10:10 00.06 387.424 20.021 0.003 5.08 New, larger funnel since 01/17.
A1X02 01/31/86 11:05 00.23 395.462 8.038 0.029 5.3
A1X02 02/12/86 10:10 00,22 407.426 11.962 0.018 5.53
A1X02 02/19/86 10:50 00.07 416,451 7.027 0.010 5.60
A1X02 02/28/86 14:00 00.02 423,583 9.132 0.002 5.62
A1X02 03/13/86 09:30 00.05 436.396 12.813 0.004 $.67
A1X02 03/26/86 09:20 00.05 449,389 12.993 0.004 5.72
A1X02 04/02/86 09:00 00.08 456.375 6.986 0.011 5.80
A1X02 04/16/86 11:30 00.10 470.479 14.104 0.007 5.90 Sample for chemical analysis #2.
A1X02 04/24/86 09:35 00.05 478,399 7.920 0.006 5.95 Sample for chemistry.
A1X02 04/30/86 10:10 00.07 484,424 6.025 0.012 6.02 Sample for chemistry.
A1X02 05/06/86 09:40 00.16 490,403 5.979 0.027 6.18
A1X02 05/13/86 09:25 00.02 497.392 6.989 0.003 6.20 Sample for chemistry, § #2.
A1X02 05/20/86 10:16 00.04 504,428 7.036 0.006 6.24
AIX02 05/27/86 15:05 00.15 511.628 7.200 0.021 6.39
A1X02 06/03/86 09:28 00.13 518.394 6.766 0.019 6.52
A1X02 06/10/86 10:50 00.10 525.451 7.057 0.014 6.62
A1X02 06/17/86 09:59 00.12 532.416 6.965 0.017 6.74
A1X02 06/24/86 10:10 00.25 539.424 7.008 0.036 6.99
A1X02 07/01/86 12:44 00.23 546.531 7.107 0.032 7.22
A1X02 07/08/86 10:05 00.11 553,420 6.889 0.016 7.33
A1X02 07/16/86 09:54 00,25 561.413 7.993 0.031 7.58
AIX02 07/22/86 09:26 00.16 567.393 5.980 0.027 7.74
A1X02 07/29/86 10:05 00.26 574.420 7.027 0.037 8.00
A1X02 08/05/86 10:19 00.22 581.430 7.010 0.031 8.22
A1X02 08/12/86 09:58 00.28 588.415 6.985 0.040 8.50
A1X02 08/19/86 10:38 00.26 595.443 7.028 0.037 8.76
A1X02 08/26/86 10:07 00.24 602.422 6.979 0.034 9.00 Sample #6.
A1X02 09/04/86 10:01 00.35 611,417 8,995 0.039 9.35
A1X02 09/09/86 10:25 00.17 616.434 5.017 0.034 9.52
A1X02 09/16/86 09:35 00.27 623.399 6.965 0.039 9.79
A1X02 09/23/86 09:39 00,26 630.402 7.003 0.037 10.05
A1X02 10/01/86 11:39 00.24 638,485 8.083 0.030 10.29
A1X02 10/08/86 10:32 00.17 645,439 6.954 0.024 10.46
A1X02 10/14/86 10:53 00.13 651,453 6.014 0.022 10.59
A1X02 11/05/86 10:30 0.30 673.438 21.985 0.014 10.89
A1X02 11/20/86 11:43 00.11% 688,488 15.050 0.007 11.00
A1X02 12/31/86 12:10 00.14 729,507 41,019 0.003 11.1%4 Low readings from 11/20/86 to 6/20/87 may
be due to blockage in collecting system.
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DAYS DAYS CUMULATIVE
LITERS SINCE USED FOR LITERS LITERS

LOCATION DATE TIME REMOVED 1/1/85 CALCULATION PER DAY  COLLECTED REMARKS

A1X02 02/03/87 12:16 NA 763.000 33.493 0.000 11.14

A1x02 03/06/87 11:58 0.0S 794.497 64,990 0.001 11.19

A1X02 03/30/87 11:55 0.01 818,497 24,000 0.000 11.20 Tubing plugged, unable to open.

A1X02 05/07/87 10:45 0.01 856.448 1.000 0.000 11.21  Tubing plugged, unable to open.

A1X02 06/30/87 12:00 1.58 910.500 92.003 0.017 12.79 Removed metal funnel, which uas plugged.
Most of the brine collected wrs in the
funnel. Installed a large plastic funnel,

A1X02 07/28/87 11:45 0.85 938.490 27.990 0.030 13.64 Sample collected for chemistry sample #148,

A1X02 09/01/87 11:55 0.94 O73.497 35.007 0.027 14.58 Collected for chemistry, sample #159 ALS,

A1x02 10/20/87 10:59 1.84 1022.460 48.963 0.038 16.42

A1X02 11/719/87 10:30 1.09 1052.440 29.980 0.036 17.51  Collected for chemistry, sample 226.

A1X02 01/04/88 11:05 3.73 1098.460 46.020 0.081 21.26

A1X02 02/08/88 13:17 1,65 1133.550 35.090 0.047 22.89 Collected for chemistry, sample #299, ¥300,
#301 & ¥302.

A1X02 03/30/88 12:20 4.86 1184.510 50.960 0.095 27.75  Collected for chemistry, sample 4343 -
352,

A1X02 06/14/88 09:00 5.15 1260.380 75.870 0.068 32.90 Collected for chemistry, sample 402 -
#406. Removed to provice room for further
collection.

A1X02 07/12/88 09:30 1.1 1288.400 28.020 0.040 34.01  Collected for chemistry, sample #458 &
#4359,

A1X02 09/15/88 11:00 0.18 1353.460 0.000 0.000 34.19  Not fully evacuated. Do not use tor
calculation.

A1X02 09/27/88 08:30 3.00 1365,350 76.950 0.041 37.19 Collected for chemistry, sample #514 -
#519, Used 3.18 Liters for calculation
(0.18 om 9/15 + 3,00 on 9/27).

A1X02 12/13/88 09:30 2.50 1442.400 77.050 0.032 39.69 Collected for chemistry, sample #3597 -
#601,

A1X02 04/06/89 11:55 NA 1556.497 0.000 0.000 39.69 Room {ocked.

A1X02 04/20/89 10:00 NA 1570.417 0.000 0.000 39.69 Room Locked.

A1X02 05/17/89 12:05 4,47 1597.503 155.107 0.029 46.16 Sample saved for chemistry, sample ¥750 -
751 A & 8.

A1X02 07/11/89 10:05 2.32 1652.420 54.917 0.0642 46,48

A1X02 U9/12/89 11:35 2.77 1715.483 63.063 0.044 49.25 Sample saved for chemistry.

A1X02 10/10/89 09:25 1.57 1743.392 27.909 0.056 50.82 Sampie saved for chemistry, sample #847,

A1X02 10/10/89 10:00 NA 1743.417 0.000 0.000 50.82 Repositioned collactirg tube from funnel,
Collection point for brine located outside
room.

A1X02 10/20/89 10:44 NA 1753.447 0.000 0.000 50.82 No sample.

A1X02 11/10/89 10:08 1.90 1774 .422 31.030 0.061 52.72 Sample saved for chemistry, sample
#862-1,2,3,4.

A1X02 11/29/89 12:10 0.53 1793.507 19.085 0.028 53.25 Sample saved for chemistry, sample #873,

A1X02 12/12/89 09:20 0.05 1806.389 12.8R2 0.004 53.30 Ssample saved for chemistry, sample #884,

A1X02 01/704/90 10:50 0.22 1829.451 23.062 0.010 53.52 Hose broken, some brine Leaked to floor.
Fixed hose, funnel full of brine.

A1X02 01/17/90 11:35 1.20 1842.483 13.032 0.092 54.72

A1X02 01/31/90 10:27 0.53 1856.43% 13.952 0.038 55.25

A1X02 02/13/90 09:53 0.29 1869.412 12.977 0.022 55.54

A1X02 02/27/90 12:17 0.45 1883.512 14,100 0.032 55.99

A1%02 03/05/90 11:11 0.58 1889.466 5.954 0.097 56.57

A1X02 03/21/90 11:26 0.18 1905.476 16.010 0.011 56.75

A1X02 04/06/90 10:40 0.34 1921.444 15.968 0.021 57.09

A1X02 06/17/90 11:53 0.17 1932,495 11.051 0.015 57.26
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DAYS DAYS CUMULATIVE

LITERS SINCE USED FOR LITERS LITERS
LOCATION DATE TIME REMOVED 1/1/85 CALCULATION PER DAY  COLLECTED REMARKS
A1X02 04/24/90 10:40 0.01 1939.444 6.949 0.001 57.27
A1X02 05/02/90 11:49 0.23 1947.492 8.048 0.029 57.50
AIX02 05/09/90 11:13 0.19 1954 .467 6.975 0.027 57.69
A1X02 05/16/90 10:49 0.23 1961.451 6.984 0.033 57.92
A1X02 05/23/90 12:32 0.20 1968.522 7.071 0.028 58.12
A1X02 05/31/90 10:29 0.25 1976.437 7.915 0.032 58.37
AIX02 06/06/90 11:20 0.13 1982.472 6.035 0.022 58.50
A1X02 06/14/90 09:51 0.1 1990.410 7.938 0.014 58.61
A1X02 06/28/90 10:08 0.24 2004 .422 14.012 0.017 58.85
A1X02 J27/14/90 10:00 NA 2020.000 0.000 0.000 0.00 Heaters turried off.
A1X02 07/17/90 09:51 0.23 2023.410 18.988 0.012 59.08
AIX02 07/25/90 08:30 0.15 2031.354 7.944 0.019 59.23
A1X02 08/07/90 10:53 0.32 2044 .453 13.099 0.024 59.55
A1X02 08/16/90 11:30 0.1 2053.479 9.026 0.012 59.66
A1X02 08/22/90 11:52 0.25 2059.494 6.015 0.042 59.91
A1X02 08/29/90 12:52 0.32 2066.536 7.042 0.045 60.23
A1X02 09/05/90 11:50 0.27 2073.493 6.957 0.039 60.50
A1X02 09/13/90 09:58 0.33 2081.415 7.922 0.042 60.83
A1X02 09/25/90 12:15 0.46 2093.510 12.095 0.038 61.29
A1X02 10/03/90 10:03 0.28 2101.419 7.909 0.035 61.57
A1X02 10/10/90 11:43 0.25 2108.488 7.069 0.035 61.82
A1X02 10/18/90 11:06 0.31 2116.461 7.973 0.039 62.13
A1X02 10/24/90 12:22 0.20 2122.515 6.054 0.033 62.33
A1X02 10/31/90 11:50 0.22 2129.493 6.978 0.032 62.55
A1X02 11/07/90 10:56 0.23 2136.456 6.963 0.033 62.78
A1X02 11/14/90 11:54 0.20 2143.4%6 7.040 0.028 62.98
A1X02 11/28/90 10:56 0.47 2157.456 13.960 0.034 63.45
A1X02 12/05/90 09:02 0.21 2164.376 6.920 0.030 63.66
A1X02 12/13/90 09:45 0.27 2172.406 8.030 0.034 63.93
A1X02 12/20/90 09:04 0.24 2179.378 6.972 0.034 64.17
A1X02 12/20/90 09:06 0.24 2179.378 6.972 0.034 67.13
A1X02 01/09/91 09:10 0.7 2199.382 20.004 0.035 67.84
A1X02 01/16/91 09:25 0.28 2206.392 7.010 0.040 68.12
A1X02 01/23/91 10:20 0.26 2213.431 7.039 0.037 68.38
A1X02 01/30/91 10:34 0.27 2220.440 7.009 0.039 68.65
A1X02 02/13/91 11:40 0.50 2234.486 14.046 0.036 69.15
A1X02 02/20/91 10:55 0.26 2241.455 6.969 0.037 69.41
A1X02 02/27/91 10:35 0.24 2248.441 6.986 0.034 69.65
A1X02 03/07/91 10:30 0.26 2256.438 7.997 0.033 69.91
A1X02 03/20/91 11:31 0.35 2269.480 13.042 0.027 70.26
A1X02 03/28/91 11:13 0.15 2277.467 7.987 0.019 70.41
A1X02 04/10/91 09:30 0.30 2290.396 12.929 0.023 70.71
A1X02 05/14/91 09:57 1.58 2324.415 0.000 0.000 72.29 Partial evacuation.
A1X02 05/15/91 10:36 0.12 2325.442 35.046 0.049 72.41 Combined with 1.58 liters from 05/14/91.
A1X02 05/30/91 12:15 0.62 2340.510 15.068 0.041 73.03
A1X02 06/05/91 14:18 0.20 2346.596 6.086 0.033 73.23
A1X02 06/12/91 10:51 0.25% 2353.452 6.856 0.036 73.48
A1X02 06/19/91 15:10 0.25 2360.632 7.180 0.035 73.73
A1IX02 06/26/91 09:50 0.24 2367.410 6.778 0.035 73.97
A1X02 07/11/91 11:01 0.65 2382.459 15.049 0.043 74.62
A1X02 07/17/91 10:15 0.26 2388.427 5.968 0.044 74.88
A1X02 07/30/91 09:55 0.49 2401.413 12.986 0.038 75.37
A1X02 08/08/91 08:35 0.32 2410.358 8.945 0.036 75.69
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Data through December 31, 1991
DAYS DAYS CUMULATIVE

LITERS SINCE USED FOR LITERS LITERS
LOCATION DATE TIME REMOVED 1/1/85 CALCULATION PER DAY  COLLECTED REMARKS
A1X02 08/14/91 09:32 0.15 2416.397 6.039 0.025 75.84
A1X02 08/21/91 09:40 0.39 2423.403 7.006 0.056 76.23
AX02 08/28/91 09:06 0.29 2430.379 6.976 0.042 76.52
A1X02 09/04/91 10:15 0.16 2437.427 7.048 0.023 76.68
A1X02 09/11/91 11:15 0.43 24644 . 469 7.042 0.061 m7m.n
A1X02 10/02/91 10:30 1.15 2465.438 20.969 0.055 78.26
A1X02 10/16/91 10:35 0.73 2479.461 14,003 0.052 78.99
A1X02 10/31/91 10:28 0.48 2494 .436 14.995 0.045 79.67
A1X02 11/706/91 11:40 0.12 2500.486 6.050 0.020 79.79
A1X02 11/13/91 10:10 0.1 2507.424 6.938 0.016 79.90
A1X02 11/720/91 09:45 0.04 2514.406 6.982 0.006 79.94
A1X02 11/27/91 08:55 0.02 2521.372 6.966 0.003 79.96
A1X02 12/04/91 10:25 0.05 2528.434 7.062 0.007 80.01
A1X02 12/11/91 10:20 0.05 2535.431 6.997 0.007 80.06
A1X02 12/18/91 10:20 0.02 2542.431 7.000 0.003 80.08
A3X01 11706/84 00:00 WA 0.000 0.000 0.000 0.00 Room A3 compieted.
A3X01 01/14/85 00:00 NA 0.000 0.000 0.000 0.00 Downhole drilled 12/20/85 to 1/14/85.
A3X01 02/05/85 11:10 NA 35.465 1.000 0.000 0.00 Moist muck at the bottom.
A3X01 02/19/85 13:40 00.30 49.569 15.104 0.020 0.30 Some oil. Firat time collected.
A3X01 02/26/85 13:20 00.23 56.556 6.987 0.033 0.53 Brine and oil.
A3X01 03/07/85 09:45 00.26 65.406 8.850 0.029 0.79
A3X01 03/12/85 11:45 00.17 70.490 5.084 0.033 0.96
A3X01 03/20/85 13:14 00.19 78.551 8.061 0.024 1.15 Valved leaked, some brine drained back down

hole.
A3X01 03726785 11:12 00.22 84.467 5.916 0.037 1.37
A3X01 04/02/85 12:00 00.21 91.500 7.033 0.030 1.58
A3X01 04/10/85 12:00 00.23 99.500 8.000 0.029 1.81
A3X01 04/17/85 11:20 00.20 106.472 6.972 0.029 2.01
A3X01 04/23/85 10:41 00.16 112.445 5.973 0.027 2.17
A3X01 04/30/85 13:35 00.20 119.566 7.121 0.028 2.37
A3X01 05/07/85 08:55 00.20 126.372 6.806 0.029 2.57
A3X01 05/14/85 09:56 00.17 133.414 7.042 0.024 2.74
A3X01 05/21/85 12:00 00.20 140.500 7.086 0.028 2.9
A3X01 05/29/85 09:25 00.21 148.392 7.892 0.027 3.15
A3X01 06/04/85 09:55 00.16 154.413 6.021 0.027 3.3
A3X01 06/11/85 09:25 00.18 161.392 6.979 0.026 3.49
A3X01 06/18/85 09:27 00.18 168.394 7.002 0.026 3.67
A3X01 06/25/85 09:30 00.19 175.396 7.002 0.027 3.86
A3X01 07/02/85 11:00 00.19 182.458 7.062 0.027 4.05
A3X01 07/09/85 09:50 00,17 189.410 6.952 0.024 4.22
A3X01 07/16/85 10:50 00.18 196.451 7.041 0.026 4.40 Brine effervesces.
A3X01 07/24/85 09:47 00.21 204,408 7.957 0.026 4,61
A3X01 07/30/85 09:30 00.15 210.396 5.988 0.025 4.76
A3X01 08/06/85 09:30 00.17 217.396 7.000 0.024 4.93
A3X01 08/14/85 09:21 00.20 225.390 7.99 0.025 5.13
A3X01 08/20/85 10:08 00.16 231.422 6.032 0.027 5.29
A3X01 08/28/85 09:05 00.21 239.378 7.956 0.026 5.50
A3X01 09/04/85 09:29 00.17 246.395 7.017 0.024 5.67
A3X01 09/10/85 09:20 00.15 252.389 5.994 0.025 5.82
A3X01 09/17/85 09:06 00.16 259.379 6.990 0.023 5.98
A3X01 09/24/85 09:03 00.17 266.377 6.998 0.024 6.15
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Data through December 31, 1991
DAYS DAYS CUMULAT IVE
LITERS  SINCE USED FOR LITERS LITERS
LOCATION  DATE  TIME REMOVED 1/1/85  CALCULATION  PER DAY  COLLECTED REMARKS
A3X01 10/01/85 09:18 00.18 273.387 7.010 0.026 6.33
A3X01 10/08/85 12:35 00.18 280.524 7.137 0.025 6.51 Room A3 heeters turned on 10/02/85,
A3X01 10/15/85 09:35 00.16 287.399 6.875 0.023 6.67
A3X01 10/23/85 09:40 00.19 295.403 8.004 0.024 6.86
A3X01 10/29/85 11:11 00.14 301.466 6.063 0.023 7.00
A3X01 11/05/85 08:42 00.16 308.362 6.896 0.023 7.16
A3X01 11/13/85 09:30 00.19 316.396 8.034 0.024 7.35
A3IX01 11/21/85 10:30 00.19 326,438 8.042 0.024 7.54
A3X01 11/26/85 09:55 00.10 329.413 4.975 0.020 7.64
A3X01 12/04/85 14:03 00.18 337.585 8.172 0.022 7.82 Ssample for chem. anal. #10.
A3Xx01 12/10/85 10:46 00.14 362,449 5.864 0.024 7.96
A3X01 12/17/85 13:55 00.14 350.580 7.131 0.020 8.10
A3X01 01/03/86 10:0¢ 00.39 367.417 16.837 0.023 8.49
A3X01 01/08/86 10:10 00.11 372.424 5.007 0.022 8.60
A3X01 01/16/86 09:35 00.18 380.399 7.975 0.023 8.78
A3X01 01/23/86 10:00 00.15 387.417 7.018 0.021 8.93
A3X01 01/31/86 10:55 00.18 395.455 8.038 0.022 9.1
A3XO01 02/12/86 10:00 00.27 407.417 11.962 0.023 9.38
A3X01 02/19/86 10:40 00.15 614,444 7.027 0.021 9.53
A3X01 02/28/86 14:20 00.22 423.597 9.153 0.024 9.75
A3X01 03/06/86 09:50 00.14 429,410 5.813 0.024 9.89
A3X01 03/13/86 09:20 00.15 436.389 6.979 0.021 10.04
A3X01 03/26/86 09:15 00.30 449,385 12.996 0.023 10.34
A3X01 04/02/86 08:50 00.16 456.368 6.983 0.023 10.50
A3X01 06/708/86 09:05 00.14 462.378 6.010 0.023 10.64
A3X01 04/16/86 11:25 00.18 470.476 8.098 0.022 10.82
A3X01 04/24/86 09:30 00.18 478.396 7.920 0.023 11.00
A3X01 04/30/86 10:00 00.14 484.417 6.021 0.023 11.14
A3X01 05/06/86 09:35 00.14 490.399 5.982 0.023 11.28
A3X01 05/13/86 09:20 00.15 497,389 6.990 0.021 11.43
A3X01 05/20/86 10:10 00.15 506.424 7.035 0.021 11.58
A3X01 05/27/86 15:00 00.16 511.625 7.201 0.022 11.74
A3X01 06/03/86 09:20 00,15 518.389 6.764 0.022 11.89
A3X01 06/10/86 10:42 00.%6 525,446 7.057 0.023 12.05
A3X01 06/17/86 09:51 00.12 532.410 6.964 0.017 12.17 sample for brine chemistry, #18.
A3X01 06/24/86 10:05 00.16 539.420 7.010 0.023 12.33
A3X01 07/01/86 12:35 00.16 546.524 7.104 0.023 12.49
A3X01 07/08/86 09:57 00.15 553.415 6.891 0.022 12.64
A3X01 07/16/86 09:47 00.19 561.408 7.993 0.024 12.83
A3X01 07/22/86 09:23 00.14 567.391 5.983 0.023 12.97
A3X01 07/29/86 10:00 00.14 574.417 7.026 0.020 13.11
A3X01 08/05/86 10:15 00.18 581.427 7.010 0.026 13.29
A3X01 08/12/86 09:50 00.16 588.410 6.983 0.023 13.45
A3X01 08/19/86 10:35 00.16 595.441 7.031 0.023 13.61
A3X01 08/26/86 10:00 00.15 602.417 6.976 0.022 13.76 static level not measured.
A3X01 09/04/86 09:52 00.20 611.411 8.994 0.022 13.96 Sample # 16.
A3X01 09/09/86 10:35 00.12 616.441 5.030 0.024 14.08
A3X01 09/16/86 09:29 00.14 623.395 6.954 0.020 14.22
A3X01 09/23/86 09:36 00.18 630.400 7.005 0.026 14.40
A3X01 10/01/86 11:30 00.19 638.479 8.079 0.024 14.59
A3X01 10/08/86 10:24 00.14 645,433 6.954 0.020 146.73
A3X01 10/14/86 10:47 00,12 651.449 6.016 0.020 14.85
A3X01 11/05/86 10:20 0.52 673.431 21.982 0.024 15.37
AL/6-93/WP/WIPMSEP91:R2640APP.ABC A-21




BRINE SAMPLING AND EVALUATION PROGRAM REPORT 1991

BRINE ACCUMULATION DATA TABLE
Data through December 31, 1991

APPENDIX A

DAYS DAYS CUMULATIVE
LITERS SINCE USED FOR LITERS LITERS

LOCATION DATE TIME REMOVED 1/1/85 CALCULATION PER DAY  COLLECTED REMARKS

A3X01 11/20/86 11:33 00.33 688,481 15.050 0.022 15.70

A3X01 12/31/86 11:45 00.88 729.490 41.009 0.021 16.58

A3X01 02/03/87 12:00 00.73 763.500 34.010 0.021 17.31  7=31.8c, T 28.6, pH 6.14.

A3X01 03/06/87 11:45 0.68 794.490 30.990 0.022 17.99

A3X01 03/30/87 12:00 0.55 818.500 24.010 0.023 18,54

A3X01 05/07/87 10:3% 0.80 856.444 37.944 0.021 19.34

A3X01 06/17/87 11:25 0.89 897.476 41.032 0.022 20.23 Sample removed for chemistry. #126A, ¥1268.

AIX01 07/28/87 12:02 0.92 938.501 41,025 0.022 21.15

A3X01 09/01/87 11:45 0.77 973.490 34.989 0.022 21.92 Collected for chemistry, sample #172 A&S8.

A3X01 10/20/87 10:55 1.10 1022.450 48.960 0.022 23.02

A3IX01 11/719/87 10:20 0.66 1052.430 29.980 0.022 23.68 Collected for chemistry, sample #220.

A3X01 01/04/88 11:00 1.01 1098.460 46,030 0.022 264.69

A3X01 02/08/88 13:30 0.67 1133.560 35.100 0.019 25.36 Colliected for chemistry, cample #297 &
#298.

A3X01 03/30/88 12:10 1.02 1184.510 50.950 0.020 26.38 Collected for chemistry, sample #387 &
¥388.

Al 401 05/12/88 10:20 0.88 1227.430 42.920 0.021 27.26 Ssampled for Sandia PA.

A3X01 07/12/88 09:40 1.28 1288.400 60.970 0.021 28.54 Collected for chemistry, sumple #456 &
#457.

A3X01 09/27/88 08:20 1365.350 0.000 0.000 28.54 Cannot be sampled. Room has bad back.

A3X01 12/13/88 09:25 3.35 1442.390 153.990 0.022 31.86 Collected for chemistry, sample #591 -
#596.

A3X01 03/14/89 09:15 1.90 1533.385 90.993 0.021 33.79 sample saved for chemistry, sample #656 -
659.

A3Xx01 04/06/89 12:04 NA 1556.503 0.000 0.000 33.79 Room locked.

A3X01 04/20/89 10:00 NA 1570,417 0.000 0.000 33.79 Room lLocked.

A3X01 05/17/89 11:45 1.42 1597.490 64.105 0.022 35.21 Sample saved for chemistry, sample #758 A &
8.

A3X01 07/11/89 09:55 0.93 1652.413 54.923 0.017 36.14

A3X01 09712/89 11:26 1.51 1715.476 63.063 0.024 37.65 Sample saved for chemistry,

A3Xx01 10/10/89 09:43 NA 1743.405 0.000 0.000 37.65 Installed collecting device. Collection
point for brine located outside room.

A3X01 10/20/89 10:39 0.36 1753.444 37.968 0.009 38.01 sample saved for chemistry, sample #850.

A3X01 11/10/89 09:40 0.50 1774.403 20.959 0.024 38.51 Sample saved for chemistry, sample #860-1.

A3X01 11/729/89 11:56 0.643 1793.497 19.094 0.033 39.14 sample saved for chemistry, sample #871.

A3X01 12/12/89 09:00 0.43 1806.375 12.878 0.033 39.57 sample saved for chemistry, sample ¥882.

A3X01 01/04/90 10:00 0.50 1829.417 23.042 0.022 40,07

A3X01 01/17/90 11:24 0.25 1842.475 13.058 0.019 40.32

A3X01 01/31/90 09:40 0.24 1856.403 13.928 0.017 40,56

A3Xx01 02/13/90 09:21 0.3% 1869.390 12.987 0.024 40.87

A3X01 02/27/90 11:43 0.32 1883.488 14.098 0.023 41.19

A3X01 03/05/90 10:45 0.30 1889.450 5.960 0,050 41,49

A3X01 03/21/90 11:15 0.15 1905.470 16.021 0.009 41.64 Brine probably left in hole.

A3X01 04/06/90 10:29 0.35 1921.440 15.968 0.022 41.99

A3X01 04/17/90 11:13 0.13 1932.470 11.030 0.012 42.12

A3X01 04/24/90 10:26 0.02 1939.430 6.968 0.000 42.14

A3X01 04/25/90 09:35 0.15 1940.400 0.964 0.021 42.29 Reinstalled sampler. Combined with 0,02
liters from 04/24/90. Used 0.17 liters for
calculation.

A3X01 05/02/90 11:20 0 1947.470 7.073 0.000 42.29 Could not sample,

A3X01 05/16/90 10:26 NA 1961.430 0.000 0.000 42.29 Sampler malfunction.

A3X01 05/23/90 12:35 0.08 1968.524 21.052 0.004 42.37 ,

A3X01 05/31/90 10:51 0,14 1976.452 7.928 0.018 42.51
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Data through Dacember 31, 1991
DAYS DAYS CUMULATIVE
LITERS SINCE USED FOR LITERS LITERS
LOCATION DATE TIME REMOVED 1/1/85 CALCULATION PER DAY  COLLECTED REMARKS
A3X01 06/01/90 10:25 NA 1977.434 0.000 0.000 42.51 Replaced sampler.
A3X01 06/06/90 11:06 0.49 1982.462 6.010 0.082 43.00
A3X01 06/14/90 08:38 0.17 1990,360 7.898 0.022 43.17
A3X01 07/17/90 10:18 0.60 2023.429 33.049 0.000 43.77
A3X01 07/18/90 10:11 0.09 2026.,424 0.995 0.020 43,86 Combined with 0.40 Liters from 07/17/90.
Used 0.69 liters for calculation.
A3X01 07/25/90 08:20 0.70 2031.347 6.923 0.000 44.%6
A3IX01 08/07/90 11:21 0.24 2044 .473 13.126 0.047 44.80 Combined with 0.7 Liters from 07/25/90.
Used 0.94 liters for calculation.
A3X01% 08/16/90 11:11 0.27 2053.466 3.993 0.030 45.07
A3X01 08/22/90 11:42 0.15 2059.488 6.022 0.025% 45.22
A3X01 08/23/90 10:00 NA 2060.000 0.000 0.000 0.00 Heaters turned off.
A3X01 08/29/90 12:44 0.16 2066.531 7.043 0.023 45.38
A3IX01 09/05/90 11:35 0.15 2073.483 6,952 0.022 45.53
A3X01 09/13/90 09:56 0.18 2081.414 7.931 0.023 5.7
A3X01 09/25/90 12:34 0.25 2093.524 12.110 0.021 45.96
A3X01 09/26/90 11:09 0.02 2094 .465 0.961 0.021 45.98
A3X01 10/03/90 09:50 0.16 2101.410 6.945 0.023 46.14
A3X01 10/10/90 11:40 0.15 2108.486 7.076 0.021 46.29
A3X01 10/18/90 10:53 0.16 2116.453 7.967 0.020 46.45
A3X01 10/24/90 12:08 0.14 2122.506 6.053 0.023 46.59
A3X01 10/31/90 11:35 0.16 2129.483 6.977 0.023 46.75
A3X01 11/07/90 10:52 0.15 2136.453 6.970 0.022 46.90
A3X01 11/14/90 11:50 0.15 2143.493 7.040 0.021 47.05
A3X01 11/28/90 10:51 0.30 2157.452 13.959 0.021 47.35
A3X01 12/05/90 08:55 0.15 2164,372 6.920 0.022 47.50
A3X01 12/13/90 09:35 0.17 2172.399 8.027 0.021 47.67
A3X01 12/20/90 08:56 (.18 2179.372 6.973 0.026 47.85
A3X01 01/09/91 09:07 . 39 2199.380 20.008 0.019 48.24
A3X01 01/16/91 09:15 0.16 2206.385 7.005 0.023 48.40
A3X01 01/23/91 10:05 0.15 2213.420 7.035 0.021 48.55
A3X01 01/30/91 10:16 0.16 2220.428 7.008 0.023 8.7
A3X01 02/13/91 11:22 0.36 2234.474 14.046 0.026 49.07
A3X01 02/20/91 10:45 0.16 2241.448 6.974 0.023 49.23
A3X01 02/27/91 10:20 0.14 2248.431 6.983 0.020 49.37
A3X01 03/07/91 10:15 0.26 2256.627 7.996 0.033 49.63
A3X01 03/20/91 11:21 0.28 2269.473 13.046 0.021 49.91
A3X01 03/28/91 11:07 0.18 2277.463 7.990 0.023 50.09
A3X01 06/10/91 09:19 0.26 2290,388 12.925 0.020 50.35
A3X01 05/14/91 09:50 0.34 2324.410 0.000 0.000 50.69 Partial evacuation.
A3X01 05/15/91 10:20 0.30 2325.431 35.043 0.018 50.99 Combined with 0.34 liters from 05/14/91.
A3X01 05/30/91 11:45 0.31 2340.490 15.059 0.021 51.30
A3X01 06/05/91 14:22 0.16 2346.599 6.109 0.026 51.46
A3X01 06/12/91 10:50 0.1% 2353.451 6.852 0.022 51.61
A3X01 06/19/91 15:12 0.15 2360.633 7.182 0.021 51.76
A3X01 06/26/91 09:45 0.14 2367.406 6.773 0.021 51.90
A3X01 07/11/91 11:16 0.30 2382.469 15.063 0.020 52.20
A3X01 07/17/91 10:10 0.15 2388.424 5.955 0.025 52.35
A3X01 07/30/91 09:50 0.40 2401.410 12.986 0.031 52.75
A3X01 08/08/91 08:30 0.24 2410,354 8.944 0.027 52.99
A3X01 08/14/91 09:25 0.13 2616,392 6.038 0.022 53.12
A3X01 08/21/91 09:22 0.15 24623.390 6.998 0.021 53.27
A3X01 08/28/91 08:53 0.13 2430.370 6.980 0.019 53.40
ALJG-93/WP/WIP/BSEP91:R2640APP.ARC A-23




BRINE SAMPLING AND EVALUATION PROGRAM REPORT 1991

APPENDIX A
BRINE ACCUMULATION DATA TABLE

Data through December 31, 1991
DAYS DAYS CUMULATIVE
LITERS SINCE USED FOR LITERS LITERS
LOCATION DATE TIME REMOVED 1/1/85 CALCULATION PER DAY COLLECTED REMARK?2
A3X01 09/04/91 10:14 0.22 2637.426 7.056 0.031 53.62
A3X01 09/11/91 11110 0.17 24644 465 7.039 0.024 53.79
A3X01 10/02/91 10:25 0.13 2665.434 20.969 0.006 53.92
A3X01 10/716/91 10:25 0.48 2479.434 14.000 0.034 54.40
A3X01 10/31/91 10:40 0.01 24694 . 444 0.000 0.000 54.41 Some brine may have been left in hole.
Lost vacuum prior to sampling.
A3X01 11/706/91 11:3%5 0.06 2500.483 0.000 0.000 54.47 Soms brine may have been left {n hole.
Line clogged.
A3X01 11720/91 9:30 0.53 2514.37% 34.941 0.017 $5.00 Combined with 0,01 Liters from 10/31/91 and
0.06 ({ters from 11/06/91.
A3X01 11/27/91 09104 0.21 2521.378 7.003 0.030 §8.21
A3X01 12/704/91 10:20 0.17 2528.431 7.053 0.026 55.38
A3X01 12/711/91 10:15 0.13 2535.427 6.996 0.019 $5.51
A3x01 12718/91 10:18 0.17 2542.427 7.000 0.024 55.68
A3X01 12/23/91 09:10 0.14 2547.382 4.955 0.028 55.82
BXO01 06/02/84 00:00 NA 0.000 0.000 0.000 0.00 Room B completed.
BX01 01/27/85 00:00 NA 0.000 1,000 0.000 0.00 Downhole drilled 1/24/85 to 1/27/85. Wet
core and brine encountered 1/26/85 at 35 to
36.5 feet.
BX01 02/05/85 11:00 00.39 35.458 11.041 0.035 0.39 First time collected.
BX01 02/11/85 12:00 00.72 41,500 6.042 0.119 1.1
8X01 02/19/85 13:00 00.70 49.542 8.042 0.087 1.81
BX01 02/26/85 12:45 00.61 $6.531 6.989 0.087 2.42
8x01 03/07/85 09:15 00.70 65,385 8.854 0.079 3.2
BX01 03/12/85 11:45 00.41 70.490 5.105 0.080 3.53
8x01 03/20/85 12:50 00.61 78.535 8.045 0.076 4.4
axo1 03/26/85 10:45 00.45 84,448 5.913 0.076 4.59
BX01 04/02/85 11:44 00.51 91.489 7.041 0.072 5.10
8X01 04/10/85 11:38 00.55 99.485 7.996 0.069 5.65
BX01 04/17/85 11:00 00.45 106.458 6.973 0.065 6.10
BX01 04/23/85 10:05 00.38 112.420 5.962 0.064 6.48 Room 8 heaters turned on 4/23/85.
8X01 05/01/85 11:40 00.46 120.486 8.066 0.057 6.94
8x01 06/04/85 09:30 02.00 154.396 33.910 0.059 8.94 First check in several weeks.
8X01 07/16/85 10:15 02.34 196.427 42,031 0.056 11.28 8rine effervesces.
8%01 08/26/85 13:56 02.38 237.581 41,154 0.058 ! 13.66 Room temp. 98 degrees F. at collar, (O3 F,
in center of room.
8X01 10/08/85 12:00 02.27 280,500 42,919 0.053 15.93
8x01 11/721/85 10:05 02.42 324.420 43.920 0,055 18,35
BX01 12/064/85 13:35 00.69 337.566 13.146 0.052 19.04 Sample for chem. anal. #8.
BX01 01/31/86 10:25 02.95 395.434 57.868 0.051 21.99
BXOY 02/12/86 09:30 00.80 407.396 11,962 0.067 22,79
BX01 04/16/86 11:00 03.45 470,458 63.062 0.085 26.24
BX01 04/30/86 09:45 00.73 484.406 13.948 0.052 26.97
8X01 05/06/86 09:18 00.30 490,387 5,981 0.050 27.27
BX01 06/10/86 10:20 01.85 525.431 35.044 0.053 29.12 sample for brine chemistry, ¥12,
BX01 08/19/86 10:50 03.21% 595.451 70.020 0.046 32.33
BX01 09/09/86 11:00 01.30 616,458 21.007 0.062 33.63
BX01 10/01/86 11:08 01.16 638.464 22.006 0.053 34,79
BX01Y 11/05/86 10:00 NA 673.417 34.953 0.000 34.79 Not collected.
BX01 11720/86 10:39 02.40 688,444 49,980 0.048 37.19
8X01 12/30/86 14:10 01,75 728.590 40,146 0.064 38.94
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DAYS DAYS CUMULAT I VE
LITERS SINCE USED FOR LITERS LITERS
LOCATION DATE TIME REMOVED 1/1/8S CALCULATION  PER DAY COLLECTED REMARKS
8x01 02/03/87 11:00 01.67 763.458 34.868 0.048 40.61  T=34.4c, 128.2, pH 6.06.
8x01 03/06/87 11:50 NA 794.493 31.035 0.000 40.61 Room closed, bad back, not sampled.
BX01 10/20/87 1022.000 0.000 0.000 40.61 Room closed, could not sample. No
caleculation,
8x01 11/716/87 11:10 12.86 1049.470 286.012 0.045 53.47 Collected for chemistry, sample W198A,
¥201A, W204A, #207A, #210A #1988, #2018,
#2048, #2078, & #2108.
8x01 01/04/88 1098.000 0.000 0.000 §3.47 Could not sample. Room closed.
BX01 02/08/88 12:3% 3.M 1133.520 84,050 0.044 57.18 Collected for chemistry, sample #287, #288,
#289, #4290, #2901, #2902 #293 & #294.
BXx01 03/29/88 12:00 2.30 1183,500 49.980 0.046 59.48 Collected for chemistry, sample ¥379 -
¥383.
BX01 05/12/88 10144 1.67 1227.450 43,9%0 0.038 61.13  Sampled for Sandia PA.
8x01 07/12/88 09:50 2.23 1288.410 '60.960 0.037 63.38 Collected for chemistry, sample #449 -
(AT
BX01 09/27/88 08:00 2.41 1365.330 76.920 0.034 65.99 Collected for chemistry, sample ¥504 -
#509,
8x01 12/13/88 09:00 0 1442.380 0.000 0.000 65.99 Could not sample. Room locked.
801 01/30/89 NA NA 1490.000 0.000 0.000 65.99 Heaters in Room B turned off at 14:20 on
1/30/89.
8x01 03/14/89 08:40 6.17 1533.361 168.028 0.037 72.16 Sampie saved for chemistry, sample #646 -
651.
8X01 04/06/89 11:53 NA 1556.495 0.000 0.000 72.1%  Room locked.
BX01 04/20/89 10:00 NA 1570.417 0.000 0,000 72.16 Room locked.
801 05/17/89 11:00 2.90 1597.458 64.097 0.045 75.06 Sample saved tor chemistry, sample #759 -
761 A & B.
BX01 07/11/89 09:30 1.77 1652.396 564.938 0.032 76,83
BXx01 09/12/89 10:50 1.90 1715.451 63.055 0.030 78.73  Increased buildup of salt crust on cap. No
indication of Leakage into hole, walls dry.
8X01 10/11/89 10:30 NA 1744.,438 0.000 0.000 78.73 Installed collecting device. Collection
point for brine located outside heated
room.
BX01 10/20/89 10:30 0.6 1753.438 37.987 0.016 79.34 Sample saved for chemistry, sample #848.
BX01 11/710/89 08:50 0.65 1774.368 20.930 0.031 79.99 Sample saved for chemistry, sample
#858-1,2.
8x01 11/29/89 10:50 0.66 1793.,451 19.083 0.035 80.65 Ssample saved for chemistry, sample #3869,
8x01 12/12/89 08:49 0,63 1806.367 12.916 0.049 81.28 Sample saved for chemistry, sample #880,
8x01 01/04/90 09:03 0.14 1829.377 23,010 0.006 81.42
BX01 01/17/90 10:10 0.17 1862.424 13.047 0.013 81,59
8x01 01/31/90 08:57 0.20 1856.373 13.949 0.014 81.79
8x01 02/13/90 10:23 0.41 1869.433 13.060 0.031 82.20
BX01 02/27/90 11:12 0.6% 1883,467 14.034 0.043 82.81
8X01 03/05/90 10:24 0.3% 1889.433 5.966 0.059 83.16
BX01 03/21/90 10:59 0.58 1905.458 16,025 0.036 83.74
BX01 04/04/90 10:26 0.60 1919.435 13.977 0.043 84.34
BX01 04/17/90 10:47 0.7% 1932.449 13,014 0.000 85.05
8x01 04/24/90 09:45 0.63 1939.406 6.957 0.000 85.68
ax01 04/25/90 09:00 0.76 1940.375 0.969 0.100 86.44 Combined with 0.71 liters from 04/17/90 and
0.63 liters from 04/24/90, Used 2.1 liters
for calculation.
BX09 05/02/90 10:59 0.67 1947.458 7.083 0.09% 87.11
8x01 05/09/90 10:39 0.19 1954.444 6.986 0.027 87.30
axa1 05/16/90 09:56 0.20 1961.414 6.970 0.029 87.50
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DAYS DAYS CUMULATIVE
LITERS SINCE USED FOR LITERS LITERS
LOCATION DATE TINE REMOVED 1/1/85 CALCULATION  PER DAY COLLECTED REMARKS
8x01 05/23/90 12:%% 0.03 1968.538 7.124 0.004 87.53%
BX01 05/31/90 11:11 0.13 1976.466 7.928 0.016 87.66
BX0Y 06/01/90 10:18 NA 1977.427 0.000 0.000 87.66 Replaced sampler.
BX01Y 06/06/90 10153 0.41 1982.453 5.987 0.068 88.07
BX01 06/14/90 09:14 0.28 1990,385 7.9%2 0.03% 88.3%
8x01 06/20/90 08:42 0.05 1996.362 s.om7 0.008 88.40
axot 06/28/90 09:3% 0.40 2004 .399 8.037 0.050 88.80
8xo1 07/17/90 10:20 0.12 2023.431 19.032 0.000 88.92 Partial evacuation.
BX01 07/18/90 09154 0.47 2024.412 0.981 0.029 89.39 Combined with 0,12 liters from 07/17/90.
Used 0.59 Liters for calculation.
8x01 07,25/90 08:10 0.38 2031.340 6.928 0.05% 8o.77
8x01 08/07/90 11:40 0.40 2044 ,486 13.146 0.030 90.17
8x01 08/16/90 10:52 0.3 2053.453 8.967 0.038 90.48
ax01 08/22/90 11:40 0.21 2059.486 6.033 0.035 90.69
8x01 08/29/90 12:27 0.09 2066.519 7.033 0.013 90.78
8x01 09/05/90 11:10 0.12 2073.465 6.946 0.017 90.90
BX0Y 09/13/90 09:27 0.30 2081.394 7.929 0.038 91,20
8X01 09/25/90 12:%1 0.48 2003.538 12,141 0.000 91.68 8rine probably left in hole.
8x01 09/26/90 11:18 0,02 2094 .47 0.936 0.038 91.70 Combined with 0.48 liters from 09/25/90.
Used 0.50 Liters for calculation.

8X01 10/703/90 09:25 0.21% 2101,392 6.921 0.030 91.91
8x01 10710790 11:10 0.23 2108.465 7.073 0.033 92.14
8x01 10/18/90 10:46 0.23 2116.449 7.984 0.029 92.37
BX01 10/24/90 12:02 0.20 2122.501% 6.0%2 0.033 92.%7
8x%01 10/31/90 11:26 0.22 2129.476 6.97% 0.032 92.79
BX01 11707/90 10:49 0.15 2136.451 6.97% 0.022 92.94
8X01 11/14/90 12:01 0.26 2143.501 7.050 0.037 93.20
BX01 11728/90 10:41 0.49 2187.445 13.944 0.03% 93.69
8x01 12/0%/90 08:53 0.21 2164.370 6.925 0.030 93.90
ax01 12/13/90 09:30 0.10 2172.396 8.026 0.r2 94.00
BX01 12/20/90 08:47 0.38 2179.366 6.970 0.055 94,38
BX01 01/09/91 09:00 0.30 2199.375 20.009 0.01% 94,68
BXx01 01/16/91 09:00 0.45 2208.375 7.000 0.064 95.13
8X01 01/23/91 10:00 0.29 2213.417 7.042 0.041 95,42
8x01 01/30/91 09:45 0.20 2220.406 6.989 0.029 95.62
8x01 02/13/91 11:058 0.43 2234.462 14.056 0.03% 96.05
BXO0Y 02/20/91 10:32 0.21 2261,439 6,977 0.030 96,26
BX01 02/27/91 10:12 0.12 2248.4625 6.986 0.017 96.38
BX01 03/07/91 10:00 0.27 2256.417 7.992 0.034 96.6%
BX01 03/20/9% 11:09 0.38 2269, 465 13.048 0.029 97.03
ax01 03/728/91 10:%7 0,19 2277.456 7.991 0,024 97.22
8x01 04/10/91 09:07 0.43 2290.3890 12.924 0.033 97.65
BX01 05/14/91 09:30 0.45 2326.396 0.000 0.000 98.10 Partial evacuation.
8x01 05/15/91 09:52 0.61 2325.411 35.031 0.030 98.71 Combined with 0.45 liters from 05/14/91%.
BX01 05/30/91 11:30 0.67 2340.479 15.068 0.044 99.38
BX01 06/05/91 14:00 0.20 2346.583 6.104 0.033 99.58
8x01 06/712/91 10:30 0.20 2553.438 6.8%5 0.029 99.78
BX01 06/19/91 14:48 0.2 2360.617 7.179 0.029 99.99
Bx01 06/26/91 09:33 0.20 23467.398 6.781 0.029 100.19
3x01 07/11/91  10:28 0,46 2382.436 15.038 0.031% 100,45
BX01 07/17/91 09:55 0.18 2388.413 5.977 0.030 100.83
BXO01 07/30/91 09:45 0.43 2401,406 0.000 0.000 101.26 Partial evacuation,
BX01 07/31/91 09:43 0.06 2402.405 13.992 0.03% 101,32  Combined with 0.43 lf{ters from 07/30/91.
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DAYS DAYS CUMULATIVE
LITERS SINCE USED FOR LITERS LITERS
LOCATION DATE TIME REMOVED 1/1/85 CALCULATION  PER DAY  COLLECTED REMARKS
BX01 08/08/91 08:21 0.26 2610.348 7.943 0.033 101.58
- 8X01 08/14/91 09:1% 0.18 2616,385 6.037 0.030 101.76
8x01 08/21/91 09:16 0.20 2423.386 7.001 0.029 101.96
8x01 08/28/91 09:10 0.22 2430,382 6.996 0.031 102.18
BX01 09/04/9% 10:18 0.39 2437.429 7.047 0.055 102.57
BXO1 09/11/91 11:06 0.22 2644 .463 7.034 0.031 102.79
Bx01 10/02/91 10:1% 0.48 2668,427 20.964 0.023 103.27
8X01 10/16/91 10:00 0.52 2479.417 13.990 0.037 103.79
8x01 10/731/91 11100 0.44 2494,458 15.041 0.029 104.23
8x01 11/706/91 11:13 0.22 2500,447 6,009 0.037 104 .45
BX01 11713/91 10:00 0.22 2507.417 6.9%0 0.032 104.67
8x01 11/20/91 9:38 0.20 2514.381 6.964 0.029 1064.87
801 11727/91 08345 0.2 2521.365 6.984 0.030 105.08
8x01 12/04/91 10:05 0.23 2528.420 7.085 0.033 105.31
BX01 12/11/91 10:10 0.20 2535.424 7.004 0.029 10%.51
axo1 12/23/9% 09:00 0.1% 2547.375 11.951 0.013 103.66
DH1S 03/13/84 00:00 NA 0.000 0.000 0.000 0.00 Orift excavated at N1104/E1688.5.
DH15 03/21/84 00:00 NA 0.000 0.000 0.000 0.00 Uphole drilled 3/20/84 to 3/21/84.
DH1S 05/20/86 00:00 NA 0.000 0.000 0.000 0.00 Collecting funnel and container installed.
DN1S 05/27/86 15:00 NA §$11.625 1,000 0.000 0.00 Trace of brine. First time collected.
DH1S 06/03/86 09:15 00.02 518,385 7.760 0.003 0.02
DH1S 06/10/86 10:40 00.04 525.444 7.059 0.006 0.06 Sample for brins chemistry, #14,
DH1S 06/17/86 09:45 00,03 532.406 6.962 0.004 0.09 Sample #14.
DH1S 06/24/86 10:00 00,08 539.417 7.011 0.007 0.14 Lots of clay has fallen down hole and
accumulated in collecting container.
DH1S 07/01/86 12:30 00.0% 546.521 7.104 0.007 0.19
DH1S 07/08/86 09:50 00.05 553.410 6,889 0.007 0,24
DH1S 07/16/86 09:40 00.06 561,403 7.99% 0.008 0.30
DH1S 07/22/86 09:15 00.0% 567.38% 5.982 0.008 0.3%5 Clay in collecting container.
DK1S 07/29/86 09:%55 00.0% 574,413 7.028 0.007 0.40
DH1S 08/0%/86 10:20 00.05 581.411 7.018 0.007 0.45
DH1Y 08/12/86 09:45 00.05 588,406 6.975 0.007 0.50
DH1S 08/19/86 10:20 00.05 595.431 7.02% 0.007 0.55 Sample # 1 for brine chemistry,
DH1S 08/26/86 10:00 00.0% 602.417 6.986 0,007 0.60 Sample # 1.
DH1S 09/04/86 09:50 00.06 611.410 8.993 0.007 0.66 Sample # 1,
DH1S 09/09/86 11:00 00.03 616,458 5.048 0.006 0.69 Sample # 1.
DH1S 09/16/86 09:25 00.0% 623,392 6.934 0.007 0.7
DHIS 09/23/86 09:30 00.06 630,396 7.004 0.009 0.80
DH1S 10/01/86 11:29 00.06 638.478 8,082 0.007 0.8
DH1S 11/05/86 10:15 0,22 673,627 34.949 0.006 1.08
DH1S 11/20/86 11:28 00.07 688.478 15.059 0.005 1.1%
DH1S 12/31/86 11:37 00.18 729.484 41,006 0.004 1.33
DH1S 03/30/87 12:02 0.4 818.501 89,017 0.005 .74
DH1S 05/07/87 10:22 0.7 856.432 37.934 0.004 1.9
DH1S 06/17/87 11:20 0.2% 897.472 41,040 0.005 2.12 Sampile removed for chemistry, #111A,
DH1S 07/28/87 12:07 0,14 938.50% 41,033 0.003 2.26 Sample collected for chemistry sample #1191,
DHIS 09/01/87 11335 0.13 973.483 34.978 0,004 2.39 Collected for chemistry, sampie #157,
DH1S 09/16/87 10:00 988.417 0.000 0.000 2.39 0.05 | in jar not removed. No calculation.
DH1S 10/20/87 10:45% 0.29 1022.450 48,967 0.006 2,68 Collected for chemistry, sample #192,
DH1S 11/19/87 10:15 0.15 10%2.430 29.980 0.005 2.83 Collected for chemistry, sample #217.
DH1S 01/04/88 11:00 0.23 1098.460 46,030 0.005 3.06
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DAYS DAYS CUMULATIVE
LITERS SINCE USED FOR LITERS LITERS
LOCATION DATE TIME REMOVED 1/1/8% CALCULATION  PER DAY  COLLECTED REMARKS
DH1S 02/08/88 12:40 0.09 1133.530 35.070 0.003 3.15 Collected for chemistry, sampie #313.
DH1S 03/30/88 12:10 0.15 1184.510 50,980 0.003 3.30 Collected for chemistry, sample #342.
DH1S 07/12/88 09:50 0.21 1288.410 103.900 0.002 3.51
DH1S 09/27/88 08:20 0.00 1365.350 76.940 0.000 3.51 DOry.
DH1S 12/13/88 09:20 0 1442.390 T7.040 0.000 3.81  Ory.
DH1S 03/14/89 09:12 0 1533.383 90.994 0.000 3.51 Hole dry, funnel loose.
DH1S 04/706/89 11:%8 0 1556.497 23.114 0.000 31.51  Hole dry,
DH1S 04/20/89 10:08 0.04 1870.420 13.923 0.003 3.5%
ON1S 05/17/89 11:40 0 1997.486 27.066 0.000 3.55 Hole dry.
DH1% 06/29/89 10:3% 0 1640.45% 42.969 0.000 3.55 Hole dry.
DH1S 07/25/89 11:30 0 1666.479 26,024 0.000 3.55 Hole dry.
DH1S 08/16/89 10:10 0 1688424 21.94% 0.000 3.55 Hole dry,
DH1S 09/712/89 12:00 0 1715.500 27.076 0.000 3.55 MHole dry.
DH1§ 10/20/89 10:39 © 1753, 444 37.944 0.000 31.85  Hole dry.
DH1S 11/10/89 09:30 0 1774.396 20.9%2 0.000 3,55  Hole dry.
DH1S 11/29/89 11140 O 1793.486 19.090 0.000 3.55 Hole dry.
DH1S 12/12/89 08:%6 0 1806.372 12.884 0.000 3.55 Hole dry.
DH1S 01/04/90 09:30 0.0 1829.396 23.024 0.000 3.58 oOry.
DH15 01717/90 11:28 0.0 1842.478 13.082 0.000 3,88  Ory.
DH15 01/31/90 09:35 0.0 18%6.399 13.921 0.000 3.5 ory.
DH18 02/13/90 09:58 0.0 1869.415 13.016 0.000 3.%% oOry.
DH1S 02/27/90 11:14% 0.0 1883.487 14,072 0.000 3.55 ory.
DH1S 03/0%/90 10:32 0.0 1889.439 5.952 0.000 3.55 o0ry.
DH1S% 03/21/90 11:03 0.0 1908.460 16.021 0.000 3.55 oory.
DH1S 04/04/90 11:00 0.0 19019.458 13.998 0.000 3.55  Ory.
DH1S 04/06/90 10:22 0.0 1921.432 1.974 0.000 3.55 ory.
DH1S 04/17/90 11:04 0.0 1932.461 11.029 0.000 3.5% Ory.
DH1S 04/24/90 10:25 0.0 1939.434 6.973 0.000 3.55 oOry.
DH1S 05/02/90 11:20 0.0 1947.472 8.038 0.000 3.55 Ory.
DH1% 05/09/90 10:36 0.0 1954 . 442 6.970 0.000 3.5% ory.
DH1S 05/16/90 10:04 0.0 1961.419 6.977 0.000 3.55 oOry.
DH1S 05/23/90 12140 0.0 1948.528 7.109 0.000 3.85 oDry.
DH1S 05/31/90 10:% 0.0 1976.454 7.926 0.000 3.5  Dry.
DH1S 06/06/90 11:00 0.0 1982.458 6.004 0.000 3.55 Ory.
DH1S 06/14/90 09:36 0.0 1990, 400 7.942 0.000 1.5 oory.
DHIS 06/20/90 08:40 0.0 1996361 5.961 0.000 3.5  Ory.
DH1S 06/28/90 09:56 0.0 2004 .44 8.0%3 0.000 3.5%  oOry.
DH1% 07/25/90 08:15 0.0 2031,344 26.930 0.000 3.55  oOry.
DH19 08/16/90 10:58 0.0 2083.457 22.113 0.000 3.55  Ory.
DH15 08/22/90 11:4% 0.0 2059.490 6.033 0.000 3.55 ory.
DH1S 08/29/90 12:30 0.0 2066.521 7.031 0.000 3.58  Dry.
DH15 09/05/90 11:40 0.0 2073.486 6.965 0.000 3.5%  ory.
DH15 09/13/90 09:44 0.0 2081.406 7.920 0.000 3.55  Ory.
DH1S 09/25/90 12:20 0.0 2093.514 12.108 0.000 3.55 DOry,
DH1$§ 09/26/90 11:20 0,0 2094 .,472 0.9%8 0.000 3.5 Dry.
DH1S 10/03/90 09:40 0.0 2101.403 6.934 0.000 3.58  Ory.
DH1S 10/10/90 11:30 0.0 2108.479 7.076 0.000 3.55 Ory,
DH1S 10/18/90 10:15 0.0 2116.427 7.948 0.000 3.55 Ory,
DH15 10/24/90 12:06 0.0 2122.504 6.077 0.000 3.55 oOry.
DHIS 10/31/90 11:32 0.0 2129.481 6.977 0.000 3.55  Ory.
DHIS 11714/90 11:48 0.0 2143.492 14,011 0.000 3.55 ory.
DH1S 11/728/90 10:% 0.0 2187.491 13,959 0.000 3.5 ory.
DHIS 12/05/90 08:54 0.0 2164 .37 6.920 0.000 3.95  ory.
ALAG-9IWPAVIPISEPY | R2640APP ARC A-28




BRINE SAMPLING AND EVALUATION PROGRAM REPORT 1991

BRINE ACCUMULATION DATA TABLE
Data through December 31, 1991

APPENDIX A

DAYS DAYS CUMULATIVE
LITERS SINCE USED FOR LITERS LITERS
LOCATION DATE TIME REMOVED  1/1/8% CALCULATION  PER DAY  COLLECTED REMARKS
DH1S 12/13/90 09:32 0.0 2172.397 8.026 0.000 3.5 ory.
DH1S 01/30/9% 10:03 0.00 2220.419 48,022 0.000 3.55 Ory. Funnel missing, installed collector.
DH1S 02/13/9% 11:20 0.00 2234 472 14.083 0.000 3.55 oDry.
DH1% 02/27/91 10:1% 0.00 2248,427 13,958 2,000 3.55 Ory.
OH1S 03/07/91 10:10 0.00 2256.424 7.97 ..000 3.55 ory.
DH1$ 03/20/91 11:20 0.00 2269.472 13.048 0.000 3.5 ory.
DH1S 03/28/91 10:%2 0,00 2277.453 7.984 0.000 3.5 Ory.
DH1S 04710797 09:10 0.00 2290.382 12.929 0.000 X.5% oOry.
DH1S 05/14/91 09:4% 0,00 2324.406 34.024 0.000 3.5 oDry.
DH1S 08/15/91 09:5% 0.00 2325.413 1.007 0.000 3,55 ory.
DH1S 053/30/91 11:3% 0.00 2340,483 1%.070 0.000 3.5 oOry.
DH1S 06/05/91 14:05 0.00 2346,587 6.104 0.000 3.5 oOry.
DH1S 06/12/91 10:2% 0.00 2353.434 6.847 0.000 3.55 oOry.
DH1% 06/19/91 14153 0.00 2360.620 7.186 0.000 3.5 Dry.
DH18 06/26/91 09140 0.00 2347.403 6.783 0.000 3.5% ory,
DH1% 07/11/91 10:3% 0.00 2382.441 19.038 0.000 3.95 DOry.
DH1S 07/17/91 09:58 0,00 2388.415 5.97 0.000 3.5 Ory.
L} H 07/30/91 09:%0 0.00 2401,410 12.99% 0.000 3.5 ory.
DH1S 08/08/91 08:31 0.00 2410,3%8 8.94% 0.000 3.53  oOry.
DH1S 08/14/91 093120 0.00 2616.389 6.034 0.000 3.5 DOry,
DH1S 08/21/91 09:20 0,00 2423.389 7.000 0.000 3.55 Ory.
DH1S 08/28/91 08:%% 0,00 2430.368 6.979 0.000 3.55 oOry.
DH1S 09/04/91 10:14 0,00 2637.426 7.058 0.000 3.5 DOry.
DH1S 10/02/91 10:2% 0.00 244%,434 28,008 0.000 3.55 DOry.
DH1S 10/16/91 10:20 0.00 2479.431 13.997 0.000 3.5 Ory.
DH1S 10/31/91 10:40 0.00 2494 . 444 15.013 0.000 3.55 Ory.
DH1S 11/06/91 11:30 0.00 2500.479 6.038 0.000 3.55 oOry.
DH1S 11/713/91 10:08 0.00 2507.422 6.943 0.000 3.55 DOry.
DH1S 11720791 9:30 0,00 2514.37% 6,953 0.000 3.5 oDOry.
DH1S 11/27/91 08:%50 0.00 2521,368 6.993 0.000 3.55 DOry,
DH1S 12/04/91 10:15 0.00 2%28.427 7.0%9 0.000 3.95 DOry.
DH1S 12711791 10315 0.00 2535.427 7.000 0.000 3.5% Ory.
DH215 01/02/83 00:00 NA 0.000 0.000 0.000 0.00 Approximate date E140 drift was excavated
at §19%0,
DH215 01/06/83 00:00 NA 0.000 0.000 0,000 0.00 Uphole drilled 1/05/83 to 1/06/83.
DH21S 04/20/84 00:00 NA 0.000 0.000 0.000 0.00 Experimental brine collection device
installed.
DH218 01/15/85 11:00 00,05 14,458 1.000 0.000 0.05 First data entry in BSEP Phase | collecting
program,
DH215 01/s22/85 12:00 00.08 21.500 7.042 0.011 0.13
DH215 01/29/85 12:00 00.08 28.500 7.000 0.011 0.1
DH2Ys 02/0%/85 12:00 00.04 35.500 7.000 0.006 0.2%
DH215 02/11/85 13:00 00.06 41,562 6.042 0.010 0.31
DH215 02/14/85 11:00 00.03 44,458 2.916 0.010 0.34 Replaced collecting device.
DH215 02/19/85 10:3% 00.07 49,449 4,983 0.014 0.41
DH21% 02/26/85 12:10 00.09 56.507 7.066 0.013 0.50
DH21% 03/07/85 10:30 00.12 65.438 8.931 0.013 0.62
DH21S 03/12/8% 12:30 00.10 70.%21 5,083 0.020 0.72
DH21S 03/20/8% 14:00 00.11 78.583 8.062 0.014 0.83
DH21s 03/26/8% 11:30 00.0% 84.479 5.896 0.008 0.88
DH21S 04/02/8% 13:00 00.0% 91,542 7.063 0.007 0.93
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DAYS DAYS CUMULATIVE
LITERS SINCE USED FOR LITERS LITERS
LOCATION DATE TIME REMOVED 1/1/8% CALCULATION  PER DAY  COLLECTED REMARKS
DH215 04/10/8% 13:00 00,09 99,542 8.000 0.011 1.02
DN21% 04/17/8% 14:00 00.03 104.583 7.041 0.004 1.03 Orip missing funnel.
DH215 064/23/8% 14:30 00,10 112.804 6.021 0.017 1.1%
DH218 04/30/85 09:09 00.08 119.381% 6.77 0.012 1.23
DH218 05/07/85 10:%0 00,09 126,451 7.070 0.013 1.32  salt crystals in container,
OH215 05/14/85 13:06 00.11 133,546 7.09% 0.016 1.43
DH218 05/21/85 12:13 00.08 140.510 6.984 0.0114 1.9
DH215 05/29/85 11100 00.09 148.458 7.948 0.011 1.60
DH218 06/04/8% 13:18 00.09 154,952 6.004 0.01% 1,69 Salt crystals in container,
DH218 06/11/8% 13:10 00.13 161,549 6.997 0.019 1.82
DH21§ 06/18/85 11:22 00.13 168.474 6.92% 0.019 1.9%
DH215 06/25/,85 12:9% 00.12 175.538 7.064 0.01?7 2.07
DH218 07/02/8% 11:00 00.10 182.458 6.920 0.014 .17
DH218 07/09/85 12:39 00.09 189.527 7.069 0.013 2.26
DH21$ 07/16/8% 12:37 00.11 196.526 6.999 0.016 2.37  Salt crystals in container,
DHR1S 07/24/8% 12:39 00.14 204,527 8.001 0.017 .5
DH215 07/30/85 11:09 00,10 210.46% 5.938 0.017 2.61
DHR18 08/06/85 11:20 00,11 217.472 7.007 0.016 F ¥ (]
OHZ1% 08/14/85 13:17 00.17 225.5%3 8.081 0.021 .80
DN21% 08/20/8% 12:37 00.10 231,540 5.987 0.017 .M
DH21$ 08/26/8% 14:26 00,12 237.608 6.068 0.020 N
DHR15 09/04/85 11:3% 00.4 266,483 8.873 0.016 3.
OH218 09/10/8% 12:05 00,09 252.503 6.020 0,013 3.3%
DH215 09/717/85 10:00 00.12 259.417 6.914 0.017 3.46
DH21% 09/264/8% 11:11 00.13 296,466 7.049 0.018 3.5¢
DN215 10/01/85 10:3% 00.12 273.45% 6.949 0.017 3.71  Salt crystals in container.
DH215 10/08/8% 12:00 00,10 280,500 7.04% 0.014 3.81
DH21% 10/715/85 11:3% 00.20 287.480 6.980 0.029 4$.01
DH21% 10/23/8% 11:% 00.33 295.496 8.016 0.041 4.3
DH215 10/29/8% 11:% 00,12 301.496 6.000 0.020 b.4b
DH215 11713/8% 11:18 00.18 316,471 14.975 0.012 .64 Floor lowered in E140 north of this
location.
DH215 11/719/85 00:00 NA 0.000 0.000 0.000 4.64 Floor of E140 drift excavated, collar of
downhole DH216 destroyed.
DH21% 11/20/85 00:00 NA 0.000 0.000 0.000 4,64 Crossdrift excavation at 81950 initiated
toward east,
DH218 12/064/85 15:00 00.3% 337.625 21,154 0.017 4,99 Sample for chem. anal. #l4,
DH215 12/10/85 13:08 00.11 343.54% 5.920 0.019 $.10
DH215 12/17/85 14:20 00.40 350.597 7.052 0.057 5.%0
DH215 01/03/86 11:00 01.00 347.458 16,881 0.0%9 6.50 8rine overflowing container, unknown amount
not collected.
DH215 01/08/86 11:25 00.36 372.476 5.018 0.072 6.86
DH21S 01/16/86 11:00 00.70 380.458 7.982 0.088 7.5%6
DH21% 01/23/86 12:00 00.63 387.500 7.042 0.089 8.19
DHR1S 01/29/86 00:00 NA 0.000 0,000 0.000 8.19 Crossdrift excavation at $1950 initiated
toward west.
DH21$ 01/31/3%6 13:50 00.45 195.576 8.076 0.0%6 8.64
DH21$ 02/12/86 12:25 00.27 407.%17 11,941 0.023 8.91 Stalectites removed from container,
DH215 02/19/86 13:1% 00,26 414,552 7.03% 0.037 9.17
DH215 02/28/86 00:00 NA 0,000 0.000 0.000 9.17 Floor lowered in E140 south of this
location,
DH21% 03/06/86 12:20 00.96 429.514 14.962 0.064 10.13
DH21% 03/13/86 11:30 00.40 436,479 6.96% 0.057 10.53
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DAYS DAYS CUMULATIVE
LITERS SINCE USED FOR LITERS LITERS

LOCATION DATE TIME REMOVED 1/1/85 CALCULATION PER DAY  COLLECTED REMARKS

DH21% 03/26/86 11:1% 00.72 449,469 12.990 0.0%% 11.28

DK21% 04/02/86 10:30 00.30 456,438 6.969 0,043 11,48

DH215 04/08/86 11:00 00.15 462.458 6.020 0.02% 1.70

DH21s 04/716/86 13:00 00.40 470.542 8.084 0.049 12.10

DH218 047264786 11:00 00.26 478.458 7.916 0.033 12.36

DH21% 04/30/86 11:35 00.16 484,483 6.025% 0.027 12.52

DH218 05/06/86 11:05 00.21% 490,462 5.97 0.03% 12.73

DH21S 05/13/86 10:10 00.29 497,424 6.962 0.042 13.02

DH218 0%/20/86 11:4% 00,20 504.490 7.066 0.028 13.22

DH21% 05/27/86 16:00 00.20 $11.667 ran 0.028 13.42

DH213 06/03/86 11:0% 00.27 518,462 6.7 0.040 13.69

OK218 06/10/86 12:10 00.33 $2%.507 7.048 0.047 14.02 Sample for brine chemistry, #16.

DH218 06/17/86 11:47 00.23 532.494 6.984 0.033 14.25

K218 06/24/86 11:%0 00.10 539.493 7.002 0.014 14.35

DH218 07/01/86 14:32 00,13 $46.606 7.113 0.021 14.50

DK21$ 07/08/86 11:30 00.14 ¥53.479 6.873 0.020 14,64 About 1 Lb. of salt encrustation removed
from funnel on 1/07/86.

DH21S 07/16/86 11145 00.10 561.490 8.011% 0.012 4.7

OHR15 07/22/86 10:31 00.06 567.438 5.948 0.010 14.80

DH215 07/29/86 11:27 00.13 ST4.477 7.039 0.018 14.93

DH21S 08/05/86 11:59 00.14 581.499 7.022 0.020 15.07

DH21% 08/12/86 11:40 00,13 588.486 6.987 0.019 15.20

DH21S 08/19/86 12:00 00.04 595.500 7.014 0.006 15.24

DH215 08/26/86 11:5% 00.02 602,497 6.997 0.003 15.26 Sample # 8.

DH215 09/04/86 11:55 NA 611,497 9.000 0.000 15.26 Trace of brine.

0DH215 09/23/8 11:35 00.00 630.483 18.986 0.000 15.26 oOry.

DH21% 10/01/86 08:23 00.02 638,349 7.866 0.003 15.28

DH215 10/08/86 13:41 NA 645.370 7.2 0.000 15.28 Trace, none collected.

DHR1S 10/14/86 13:47 00,00 651,574 13.225 0.000 15.28 DOry.

DH215 11/05/86 12:50 0.16 673.535 35.186 0.008 15.44

DH21$ 11/720/86 NA: NA 688.000 14,485 0.000 15.44

DH21S 12/30/86 09:%1 00.14 728.410 54.87% 0.003 15.58 About 1/2 of this volume was a mixture of
salt crystals and sun-flower seeds.

DH215 02/04/87 10:06 00.50 764,421 36.011 0.014 16,08 2 bottles., T 28.5, pH 5.33.

DH215 03/06/87 09:42 0.29 794.604 29,983 0.010 14.37

DH215 03/30/87 09:45 0.33 818.406 264,002 0.014 16.70

DH21% 05/07/87 13:10 0.09 856.549 38.143 0.002 16.79

DH215 06/17/87 09:1% 0,18 897.38% 40,836 0.004 16.97

DH215 07/28/87 10:11 0.28 938.424 41.039 0.007 17.2%

DH21% 09/01/87 09:0% 0.20 973.378 34.954 0.006 17.4%

DH215 10/20/87 08:46 0.00 1022.370 48,992 0.000 17.45 Dry. 1/2" salt crust in container.

DH218 11/719/87 08:31 0.00 1052.350 29.980 0.000 17,45 Dry.

DHR1S 12711787 11:00 1074.460 0.000 0.000 17.45 Container is dry. Funnel was removed and
the back was trimmed.

DHR15 01/04/88 10:0% 1098.420 0.000 0.000 17.45 Collar mined out, Ory, no evidence of
moisture coming from the hole.

DH21S 02/09/88 09:25 1134.390 0.000 0.000 17.45 Sampler removed.

DH218 03/29/88 09:15 1183.390 0.000 0.000 17.45 Collecting device removed by mine
oparations,

DH215 07/12/88 13:%0 1288,580 0.000 0.000 17.45 No funnel.

DHR1S 09/27/88 13:00 0.00 1365.540 0.000 0.000 17.45 None collected.

DH1S 10/13/88 11:00 1381.460 0.000 0.000 17,45 Installed funnel and collection bottle.

DH215 12/13/88 10:45 O 1442.,450 390,100 0.000 17.45 DOry.
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DH21% 04/06/89 11:00 © 1556.458 114.010 0.000 17.45  Hole dry,
DH215 04/20/89 13:10 0.1 1570.549 14.001 0.008 17.%6
DH218 05/17/89 09:00 © 1597.37% 26.826 0.000 17.56 Hole dry,
OH215 06/29/89 08:50 0 1640.368 42,993 0.000 17.%6 Hole dry.
DH21$ 07/25/89 11:00 0.2% 1666,458 26.090 0.010 17.81
DH21S 08/16/89 09:10 0 1688.382 21.924 0.000 17.81  Hole dry.
DH21% 09/12/89 12:00 0 1715.500 e2r.118 0.000 17.81  Hole dry.
ON215 12712789 12:2% 0 1806.517 91.017 0.000 17.81  Mole dry,
DH21S 02/07/90 11:00 0.0 1843.458 56.941 0.000 17.81 Dry.
DH218 02/21/90 09:00 0.0 1877.373 13.9017 0.000 17.81  Dry.
DH21$ 03/05/90 12:04 0.0 1889.503 12.128 0.000 17.81  Dry.
DH21$ 03/21/90 09:00 0.0 1905.37% 15.872 0.000 17.81  DOry.
DH215 04/711/90 10:21 0.0 1926.431 21.056 0.000 17.81  DOry.
OH21$ 05/02/90 09:3%5 0.0 1947,399 20.968 0.000 17.81  Dry.
DH21S 05/08/90 10:07 0.0 1983.422 6,023 0.000 17.81  oOry.
DHE1S 08/17/90 09:11 0.0 1962,383 8.961 0.000 17.81  Dry. Prepared collector,
DH21$ 0%/23/90 13:3% 0.0 1968.566 6.183 0.000 17.81 Dry.
DH218 05/31/90 10:00 0.0% 1976.417 7.851 0.001 17.82 Did not save.
DH21$ 06/06/90 08:45 0.0 1982.365 5.948 0.000 17.82 DOry.
DH21S 06/14/90 10:57 0.07 1990.456 8.091 0.009 17.89
DH21S 06/20/90 10:20 NA 19096.431 0,000 0.000 17.89  Trace. Did not remove.
DH2158 06/28/90 11:00 NA 2004,458 0.000 0.000 17.89 Trace. Did not remove.
DH215 07/17/90 09:33 NA 2023.398 0.000 0.000 17.89 Trace. Did not remove.
DH215 07/2%/90 11:00 0.0 2031.458 41.002 0.000 17.89 oOry.
DH215 08/07/90 09:10 0.04 2044 .382 12.926 0.003 17.93
DH21$ 08/22/90 11:1% 0.03 2059.469 15.087 0.002 17.96
DH215 08/29/90 11:30 NA 2066.479 0.000 0.000 17.96 Trace. Did not sample.
DH215 09/05/90 10:30 NA 2073.438 0.000 0.000 17.96 Trace. Did not collect.
DH21$ 09/12/90 08:37 0.02 2080.359 20,890 0.001% 17.98
DH21S 11/08/90 10:01 0.05 2137.417 57.058 0.001 18.03
DH21S 11/14/90 10:15 0.0 2143.427 6.010 0.000 18.03  Dry.
DHE215 03/20/91 13:37 0.00 2269.567 126,140 0.000 18.03 Dry.
DH215 06/10/91 12:20 0.00 2290.514 20,947 0.000 18.03 oOry.
DH21S 05/01/91 10:40 0.00 2311,444 20,930 0.000 18.03  Ory,
DH215 05/08/91 09:10 0.00 2318,382 6.938 0.000 18,03 Ory.
DHR1S 05/15/91 10:55 0.00 2325.455 7.073 0.000 18.03 Ory.
DH215 06/19/91 16:05 0.00 2360.670 35.215 0.000 18.03 Cry.
DH215 06/26/91 10:15 0.00 2367.427 6.757 0.000 18.03  DOry.
DHR21S 07/17/91 11:09 0.00 2388,465 21.038 0.000 18.03 Dry.
DHR215 08/14/91 11:00 0.0S 2416.458 27.993 0.002 18.08 Ory.
DH215 09/18/91 10:08 0.00 2451.422 34.964 0.000 18.08 Ory.
DH21% 09/25/91 12:40 0.00 2658.528 7.106 0.000 18.08 oOry,
DH215 10/23/91 10:10 0.00 24686.424 27.896 0.000 18,08 Ory.
DH215 10/31/91 11:28 0.00 2494.478 8.054 0.000 18.08 oOry.
DH215 11713791 09:10 0.00 2507.382 12.904 0.000 18.08 DOry,
DH215 12/04/91 09:00 0.00 2528.375 20,993 0.000 18.08 Ory.
DH35 11/21/84 00:00 NA 0,000 0.000 0.000 0.00 Approximate data this part of Room G was
excavated.
DH35 01/27/85 00:00 NA 0.000 0.000 0.000 0.00 uUphole drilled 1/26/85 to 1/27/85.
DH35 02/05/85 11:15 NA 35.469 1.000 0.000 .00 Started to drip.
DH3S 03/05/85 10:00 00.19 63.417 28,948 0.007 0.19 Salt crystals in container. First time
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DAYS DAYS CUMULATIVE
LITERS SINCE USED FOR LITERS LITERS
" LOCATION DATE TIME REMOVED 1/1/85 CALCULATION PER DAY COLLECTED REMARKS

DK3S 03/12/85 10:00 00.17 70.417 7.000 0.024 0.36 Salt crystals in container.

DH35 03/20/85 10:26 00.1¢ 78.435 8.018 0.024 0.55

DH35 03/26/85 09:45 00.13 84.406 5.9M 0.022 0.68

DH35 04/02/85 10:15 00.15 91.427 7.021 0.021 0.83 Salt crystals in container.

DH35 04/10/85 10:14 00.19 99.426 7.999 0.024 1.02

DH35 04/23/85 11:46 00.12 112.490 13.064 0.009 1.4

DH35 04/30/85 11:09 00.16 119.465 6.975 0.023 1.30 Clay in container.

DH35 05/07/85 09:53 00.14 126.412 6.947 0.020 1.44

DH35 05/14/85 10:48 00.16 133.450 7.038 0.023 1.60

DK35 05/21/85 10:42 00,15 140.446 6.996 0.021 1.75

DH35 05/29/85 10:00 00.15 148.417 7.971 0.019 1.90

DH35 06/11/85 10:10 00.02 161.424 13.007 0.002 1.92

DH35 07/09/85 11:10 00.06 189.465 28.041 0.002 1.98

DH35 07/16/85 11:48 00.13 196.492 7.027 0.019 2.1

DH35 07/24/85 10:37 00.12 204.442 7.950 0.015 2.23

DH35 07/30/85 10:17 00.08 210.428 5.986 0.013 2.31 Clay in container.

DH35 08/06/85 10:37 00.08 217.442 7.014 0.011 2.39 Clay chunks in container.

DH35 08/14/85 10:53 00.11 225.453 8.01 0.014 2.50

DH35 08/20/85 11:05 00.09 231.462 6.009 0.015 2.59

DH35 08/28/85 10:00 00.14 239.417 7.955 0.018 2.73

DK35 09/04/85 10:30 00.11 246.438 7.021 0.016 2.84

rH35 09/10/85 10:38 00.11 252.443 6.005 0.018 2.95

DH3S 09/17/85 09:40 00.12 259.403 6.960 0.017 3.07

DH35 09/24/85 09:48 00.07 266,408 7.005 0.010 3.14

DH35 10/08/85 10:44 00.08 280.447 14.039 0.006 3.22

DH35 10/15/85 10:17 00.06 287.428 6.981 0.009 3.28

DH35 10/29/85 09:42 00.06 301.404 13.976 0.004 3.34

DH35 11/705/85 09:24 00.08 308.392 6.988 0.011 3.42

DH3S 11/13/85 10:06 00.11 316.421 8.029 0.014 3.53

DH35 11/21/85 11:32 00.07 324.481 8.060 0.009 3.60

DH3S 11/726/85 11:25 00.05 329.476 4.995 0.010 3.65 Changed collecting container.

DH35 01/23/86 10:40 00.06 387.444 57.968 0.001 3.71 Clay in collecting container. Entry has
been restricted since 12/10/85 due to
mining activities.

DH35 01/31/86 12:16 00.06 395.511 8.067 0.007 3.7

DH35 02/12/86 10:55 00.09 407.455 11.944 0.008 3.86

DH35 02/19/86 11:45 00.07 414,490 7.035 0.010 3.93

DH35 02/28/86 13:20 00.06 423.556 9.066 0.007 3.99

DH35 03/06/86 10:45 00.03 429,448 5.892 0.005 4,02

DH35 03/13/86 10:10 00.07 436.424 6.976 0.010 4.09

DH35 03/26/86 10:20 NA 449.431 13.007 0.000 4.09 Funnel broken, 5 inch stalactite formed
from collar.

DH35 04/02/86 09:40 NA 456.403 19.979 0.000 4.09 Installed new funnel.

DH35 05/27/86 15:45 NA 511.656 75.232 0.000 4,09 Trace of brine.

DH35 06/03/86 10:08 00.01 518.422 81.9¢° 0.000 4.10

DH35 06/10/86 11:35 00,02 525.483 7.06: 0.003 4.12 Sample for brine chemistry, #15.

DH35 06/17/86 10:58 00.01 532.457 6.974 0.001 4.13 Sample #15.

DH35 06/24/86 10:57 00.02 539.456 6.999 0.003 4.15

DH35 07/01/86 14:03 00.02 546.585 7.129 0.003 417

DH35 07/08/86 10:37 00.02 553.442 6.857 0.003 4.19

DH35 07/16/86 10:36 00.03 561.442 8.000 0.004 4.22

DH35 07/22/86 10:05 NA 567.420 5.978 0.000 4.22 Trace of brine. Cleaned soft clay out of
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funnel .
DAYS DAYS CUMULAT I VE
LITERS SINCE USED FOR LITERS LITERS
LOCATION DATE TIME REMOVED 1/1/85 CALCULATION  PER DAY  COLLECTED REMARKS

DH35 07/29/86 10:35 00.01 574,441 12.999 0.001 4,23

DH3S 08/05/86 11:13 00.03 581.467 7.026 0.004 4.26

DH35 08/12/86 10:35 00.03 588.441 6.974 0.004 4.29

DH35 08/19/86 11:35 00.01 595.483 7.042 0.001 4.30 Sample # 2 for brine chemistry.
DH35 08/26/86 10:38 NA 602.443 6.960 0.000 4.30 Trace collected. Sampie # 2.
DH35 09/04/86 10:40 00.01 611.444 15.961 0.001 4.31 Sample # 2,

DH35 09/09/86 10:1G NA 616.424 4.980 0.000 4.31 Trace collected. Sample # 2.
DH35 09/16/86 10:13 NA 623.426 11.982 0.000 4.31 Trace collected.

DH35 09/23/86 10:11 NA 630.424 18.980 0.000 4.31  Trace.

DH35 10/01/86 12:16 00.00 638.511 27.067 0.000 4.31 Trace, none collected.
DH35 10/08/86 11:08 NA 645,464 6.953 0.000 4.31 small amount not collected.
DH35 11/05/86 11:28 NA 673.478 28.014 0.000 4.31 Damp, not collected.

DH35 11/20/86 NA: NA 688.000 42.536 0.000 4.31 Not sampled, looked dry.
DH35 12/30/86 12:15 NA 728.510 83.046 0.000 6.3

DH35 02/03/87 NA: NA 763.000 117.536 0.000 4.3

DH35 03/06/87 11:25 NA 794,476 149.012 0.000 4.31 Dry.

DH35 03/30/87 11:20 0.00 818.472 23.996 0.000 4.31 Dry.

DH3S 05/07/87 11:35 0.00 856.483 62.007 0.000 4.31 Dry.

DH35 06/18/87 12:10 0.00 898.507 104.031 0.000 4.31 Dry.

DH35 07/28/87 11:15 0.00 938.469 143.993 0.000 4.31 DOry.

DH35 09/0i/87 10:50 0.00 973.451 34.982 0.000 4.31 Dry.

DH3S 10/20/87 11:56 0.00 1022.500 49,049 0.000 4.31  Dry.

DH35 11/19/87 11:30 0.00 1052.480 29.980 0.000 4.31 Dry.

DH35 01/04/88 12:00 0.00 1098.500 46.020 0,070 4.31  Dry.

DH3S 02/08/88 11:55 0.00 1133.500 35.000 0.000 4.31  Dry.

DH35 03/29/88 11:40 0.00 1183.490 49.990 0.000 4.31 Dry.

DH35 07/12/88 08:50 0.00 1288.370 104.880 0.000 4.31 Dry.

DH35 09/27/88 10:50 0.00 1365.450 77.080 0.000 4.31 Dry.

DH35 03/15/89 10:50 © 1534.451 169.000 0.000 4.31  Hole dry.

DH35 04/06/89 09:40 0 1556.403 21.952 0.000 4.31  Hole dry.

DH35 04/20/89 09:40 O 1570.403 14.000 0.000 4.31  Hole dry.

DH3S 06/06/89 10:15 © 1617.427 47.024 0.000 4.31 Sample saved for chemistry.
DH35 06/29/89 10:35 0 1640.441 23.014 0.000 4.31  Hole dry.

DH35 07/25/89 09:55 0 1666.413 25.972 0.000 4.31 Hole dry.

DH35 08/16/89 09:55 0 1688.413 22.000 0.000 4.31 Hole dry.

DH35 08/28/89 10:20 O 1700.431 12.018 0.000 4.31 Collecting device removed.
DH35 12/13/89 11:20 0 1807.472 107.041 0.000 4.31 Hole dry.

DH35 01/24/90 10:00 0.0 1849.417 41,945 0.000 4,31 DOry.

DH35 02/07/90 10:30 0.0 1863.438 14,021 0.000 4.31 Dry.

DH35 02/21/90 09:48 0.0 1877.408 13.970 0.000 4.31 Dry.

DH35 03/05/90 09:35 0.0 1889.399 11.991 0.000 4.31  Dry.

DH35 03/19/90 10:36 0.0 1903.442 14,043 0.000 4.31 Dry.

DH35 03/21/90 10:30 0.0 1905,438 1.996 0.000 4.31 Dry.

DH35 04/04/90 09:56 0.0 1919.414 13.976 0.000 4.31 Dry.

DH35 04/10/90 08:34 0.0 1925.357 5.943 0.000 4.31  Dry.

DH35 04/17/90 10:17 0.0 1932.428 7.0M 0.000 4,31  Dry.

DH35 04/24/90 09:35 0.0 1939.399 6.971 0.000 4.31  Dry.

DH3S 05/02/90 10:30 0.0 1947.438 8.039 0,000 4.31  Dry.

DH35 05/09/90 08:42 0.0 1954.362 6.924 0.000 4.31  Dry.

DH35 05/16/90 08:45 0.0 1961.365 7.003 0.000 4.31 Dry.

DH35 05/23/90 12:03 0.0 1968.502 7.137 0.000 4.31  Dry.

DH35 05/31/90 08:40 0.0 1976.361 7.859 0.000 4.31 Dry.
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DAYS DAYS CUMULATIVE
LITERS SINCE USED FOR LITERS LITERS
LOCATION DATE TIME REMOVED 1/1/85 CALCULATION  PER DAY COLLECTED REMARKS
DH35 06/06/90 08:43 0.0 1982.363 6.002 0.000 4.31 Ory.
DH3S 06/14/90 08:32 0.0 1990.356 7.993 0.000 4.31  Dry.
DH35 06/20/90 09:53 0.0 1996.412 6.056 0.000 4.31  DOry.
DH3S 06/28/90 08:38 0.0 2004.360 7.948 0.000 4.31  Dry.
DH35 07/17/90 10:50 0.0 2023.,451 19,091 0.000 4.31  Dry.
DH35 07/25/90 09:32 0.0 2031.397 7.946 0.000 4.31  Dry.
DH35 08/01/90 10:38 0.0 2038.443 7.046 0.000 4.3  Dry.
DH35 12/13/90 08:50 0.0 2172.368 133.925 0.000 4.31  DOry.
DH3S 02/13/91 10:45 0.00 2234 .448 62.080 0.000 4.31  Dry.
DK35 03/28/91 10:40 0.00 2277.444 42.996 0.000 4.31  Dry.
DH35 04/10/91 08:25 0.00 2290.351 12.907 0.000 4.31 Dry.
DH35 04/17/91 10:41 0.00 2297.445 7.094 0.000 4.31  Dry.
DH35 05/01/91 09:26 0,00 2311.393 13.948 0.000 4.31  Ory.
DH35 05/08/91 08:39 0.00 2318.360 6.967 0.000 4.31  Dry.
DH3S 05/15/91 09:25 0.00 2325.392 7.032 0.000 4.31  Dry.
DH3S 05/29/91 09:29 0.00 2339.395 14.003 0.000 4.31  Dry.
DH3S 06/05/91 13:55 0.00 2346.580 7.185 0.000 4,31  Dry.
DH35 06/12/91 10:20 0.00 2353.431 6.851 0.000 4,31  DOry.
DH3S 06/19/91 14:15 0.00 2360.594 7.163 0.000 4.31 DOry.
DH35 06/26/91 08:55 0,00 2367.372 6.718 0.000 4.31  Dry.
DH3S 07/11/91 10:26 0.00 2382.435 15.063 0.000 4.31  Ory.
DH3S 07/17/91 09:35 0,00 2388.399 5.964 0.000 4.31  Dry.
DH3S 07/30/91 10:35 0.00 2401.441 13.042 0.000 4.31  Dry.
DH35 08/14/91 10:00 0.00 2616.4617 14.976 0.000 4.31  Dry.
DH35 08/21/91 11:00 0.00 2423.458 7.041 0.000 4.31  Dry.
DH35 08/28/91 09:55 0.00 2430.413 6.95% 0.000 4.31  Dry.
DH35 09/04/91 11:22 0.00 2437.474 7.061 0.000 4.31  Ory.
DH35 09/11/91 11:55 0.00 2444 .497 7.023 0.000 4.31  Dry. !
DH35 09/18/91 09:27 0.00 2451.394 6.897 0.000 4.31  Dry.
DH35 09/25/91 11:25 0.00 2458.476 7.082 0.000 4.31  Dry.
DH35 10/02/91 11:13 0.00 2465.467 6.991 0.000 4.31  DOry.
DH3S 10/16/91 09:45 0.00 2479.406 13.939 0.000 4.31  Dry.
DH35 10/23/91 09:55 0.00 2486.413 7.007 0.000 4.3 Dry.
DH3S 10/31/91 09:52 0.00 2494.411 7.998 0.000 4.31  Dry.
DH35 11/06/91 10:15 0.00 2500.427 6.016 0.000 4.31  DOry.
DH3S 11/13/91 09:20 0.00 2507.389 6.962 0.000 4.31  Dry.
DH3S 11/20/91 11:05 0.00 2514.462 7.073 0.000 .31  Dry.
DH35 11/727/91 09:40 0.00 2521.403 6.941 0.000 4.31  Ory.
DH35 12/04/91 09:52 0.00 2528.411 7.008 0.000 4.31  Dry.
DH35 12/11/91  09:55 0.00 2535.413 7.002 0.000 4.31 DOry.
DH36 11/21/84 00:00 NA 0.000 0.000 0.000 0.00 Approximate date this part of Room G
excavated.
DH36 01/26/85 00:00 NA 0.000 0.000 0.000 0.70 Downhole drilled 1/26/85.
DH36 01/28/85 09:00 NA _7.375 1.000 0.000 0.00 Moist muck at the bottom.
DH36 02/05/85 11:15 02.50 35.469 9.094 0.275 2.50 About 1 ft. muck, brine and hydraulic
fluid., First time bailed.
DH36 02/11/85 11:00 01.51 41,458 5.989 0.252 4.01 Brine, muck, hydraulic fluid.
DH36 02/19/85 12:10 01.78 49.507 8.049 0.221 5.79 Some muck,
DH36 02/26/85 10:45 01,48 56.448 6.941 0.213 7.27 Brine and muck.
DH36 03/05/85 10:00 01.76 63.417 6.969 0.253 9.03
DH36 03/12/85 10:00 01.55 70.417 7.000 0.221 10.58
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DAYS DAYS CUMULATIVE
LITERS  SINCE USED FOR LITERS LITERS
LOCATION  DATE  TIME REMOVED 1/1/85  CALCULATION PER DAY  COLLECTED REMARKS
DH36 03/20/85 10:26 01.59 78,435 8.018 0.198 12.17
DH36 03/26/85 09:45 01.35 84.406 5.97 0.226 13.52
DH36 04/702/85 10:15 01.58 91.427 7.021 0.225 15.10
DH36 04/10/85 10:25 01.7% 99.434 8.007 0.214 16.81
DH36 04/17/85 13:30 01.49 106.562 7.128 0.209 18.30
DH36 04/23/85 11:46 01,45 112.490 5.928 0.245 19.73
DH36 04/30/85 11:21 01.49 119.473 6.983 0.213 21.24
OH36 05/07/85 09:58 01,55 126,415 6.942 0,223 anmn
DH36 05/14/85 10:54 01.77 133.454 7.039 0.251 24.56
DH36 05/21/85 10:45 01.61 140.448 6.99 0.230 26.17
DH36 05/29/85 10:00 01.50 148,417 7.969 0.188 27.67
DH36 06/04/85 11:33 01.40 154.481 6.064 0.231 29.07
DH34 06/11/85 11:15 01.55 161,469 6.988 0.222 30.62
DH36 06/18/85 10:17 01.58 168.428 6.959 0.227 32,20
DH36 06/25/85 10:40 01.43 175. 444 7.016 0.204 33.63
DH36 07/02/85 11:00 01.59 182.458 7.014 0.227 35.22
DH36 07/09/85 11:15 01.34 189.469 r.o11 0.220 36.76
DH36 07/16/85 11:50 01.58 196.493 7.024 0.22% 38.34 Brine effervesces.
DH36 07/24/85 10:46 01.78 204,449 7.956 0.224 40.12
DH36 07/30/85 10:20 01.39 210.431 5.982 0.232 41.51
DH36 08/06/85 10:43 01.70 217,447 7.016 0.242 3.2
DH36 08/14/85 11:02 01.58 225.460 8.013 0.197 44.79 Valve leaked, some brine drained back down
hole.
DH36 08/20/85 11:11 01.42 231.466 6.006 0.236 46.21
DH36 08/28/85 10:00 01.94 239.417 7.951 0.244 48.15
DH36 09/04/85 10:32 01.69 266,439 7.022 0.241 49.84
DH36 09/10/85 10:35 01.41 252.441 6.002 0.235% 51.25
DH36 09/17/85 09:42 01.53 259.404 6.963 0.220 52.78
DH36 09/24/85 09:50 01.53 266.410 7.006 0.218 54.31
DH36 10/01/85 09:55 01.58 273.413 7.003 0.226 55.89
DH36 10/08/85 10:52 01.63 280.453 7.040 0.232 57.52
DH36 10/15/85 10:30 01.58 287.438 6.985 0.226 59.10
DH36 10/23/85 10:23 01.82 295,433 7.995 0.228 60.92
DH36 10/29/85 09:51 01,36 301.410 5.977 0.228 62.28
DH36 11/05/85 09:27 01.63 308.394 6.984 0.233 63.91
DH36 11/13/85 10:14 01.79 316.426 8.032 0.223 65.70
DH36 11721785 11:36 01.91 324.483 8.057 0.237 67.61
DH36 11/26/85 11:30 01.01 329.479 4.996 0.202 68,62
DH3A 12/03/85 13:35 01.50 336,566 7.087 0.212 70.12 .50 liters for chem anal. #4.
DH36 12/10/85 12:15 01.52 343.510 6.944 0.219 71.64
DH36 01/23/86 11:00 09.30 387.458 43.948 0.212 80.94 Entry restricted since 12/10/85 due to
mining activities.
DH36 01/31/86 12:20 01.38 395.514 8,056 0.1 82.32
DH36 02/12/86 11:00 03.02 407.458 11,944 0.253 85.34
0436 02/19/86 11:45 01.55 414.490 7.032 0.220 86.89
PH3S 02/28/86 13:20 01.85 423.556 9.066 0.204 88.74
DH36 03/06/86 10:45 01.30 429.448 5.892 0.221 90.06 Volume was estimated.
DH36 03/13/86 10:10 01.50 436,424 6.976 0.215 91.54
DH36 03/26/86 10:20 02.56 449,431 13.007 0.197 94,10
OH36 04/02/86 09:40 01.75 456,403 6.972 0.251 95.85
DH36 04/08/86 09:45 00.97 462,406 6.003 0.162 96.82
DH36 04/16/86 12:25 01.65 470.517 8.1 0.203 98.47
DH36 04/24/86 10:20 02.00 478.431 7.914 0.253 100.47
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DAYS DAYS CUMULATIVE
LITERS SINCE USED FOR LITERS LITERS
'1ON DATE TIME REMOVED 171/88 CALCULATION PER DAY  COLLECTED REMARKS

04/30/86 10:55 01.21 484 .455 6.024 0.20% 101.68

05,/06/86 10:14 01.20 490.426 5.971 0.201 102.88

05/13/86 11:13 01.42 497.467 7.041% 0.202 104.30

05/20/86 11:10 01.%0 504,445 6.998 0.214 105.80

05/27/86 15:4% 01,40 511.456 7,191 0,198 107,20

06/03/86 10:10 01.38 518.424 6.768 0.204 108.58

06/10/86 11:3% 01.24 525.483 7.059 0.176 109.82 Valve leaked, some brine drained back down
hole.

06/17/86 11:00 01.85 532.458 6.97% 0.237 111.47 Sample for brine chemistry, #24,

06/24/86 11:00 01.4% §39.4%8 7.000 0.207 112.92

07/01/86 14:05 01.5% 546.587 7.129 0.217 114.47

07/08/86 10:45 01.40 583.448 6.861 0.204 115.87

07/16/86 10:45 01,76 561.448 8.000 0.220 117.63

07/22/86 10:07 01.29 567.422 5.974 0.216 118.92

07/29/86 10:40 01.45 574 .4k 7.022 0.206 120,37

08/05/86 11:20 01.46 581.472 7.028 0.208 121.83

08/12/86 10:37 01.50 588.442 6.970 0.21% 123.33

08/19/86 11:35 01.38 595.483 7.041 0.196 124.M

08/26/86 10:38 01.49 602,443 6.960 0.214 126,20 sStatic level not measured.

09/04/86 10:4% 01.70 611.445 9.002 0.189 127.90

09/09/86 10:1% 01.20 616.427 4.982 0.241 129.10  Sample ¥ 26.

09/16/86 10:20 01.37 623.431 7.004 0.196 130.47

09/23/86 10:18 01.40 630,429 6.998 0.200 131.87

10/01/86 12:18 01.76 638.513 8.084 0.218 133.63

10708/86 11:10 01.44 645,465 6.952 0.207 135.07 Brine efferveces as it is poured into
beaker.

10/14/86 11:57 01.21 651.498 6.033 0.201 136.28 Static level not measured.

11/708/86 11:38 4.28 673.485 21.987 0.19% 140.56

11/20/86 12:3% 03.12 688.524 15.039 0.207 143.68

12/30/86 12:25 01.72 728.517 0.000 0.000 143.68 Partial svacuation. No calculation. Do not
plot or use zero value.

12/31/86 12:38 6.54 729.526 41,002 0.201 151.94 Calculated using 8.26 liters in 41,002 days
(1.72 1. 12/30/86 plus 6.54 L. 12/31/86).

02/03/87 13:35 06.84 763.566 34,040 0.201 158,78 T1s29.8¢c, 728.6, pH 6.17.

03/06/87 11:20 5.84 794.472 30.906 0.189 164 .62

03/30/87 11:27 4.95 818.477 24,005 0.206 169.57

05/07/87 11:33 6.62 856.481 38.004 0.174 176.19

06/17/87 10:45 7.25 897.448 0.C00 0.000 183.446 Sample for chem. #108A, #1088, #114A,
#1148, #121A, #1218, #127A, W1278, #134A,
#1348. Some brine left in hole, no
calculation,

06/18/87 12:10 0.49 898.507 42.026 0.184 183.93 Original l/day calculation too high due to
residual brine left in hole. Recalculated
using 7.74 | (7.25 | 6/17/87 plus 0.49 |
6/18/87),

07/28/87 11:27 7.76 938.477 39.970 0.194 191.69

09/01/87 10:50 6.99 973.451 34.974 0.200 198.68 Collected for chemistry, sample #153 A&B,
#160 ALB, #1603 A&B, #158 A&B, #155 A&S,
167 A&B.

10/20/87 11:56 8.58 1022.500 49.049 AT 207,26

11/19/87 11:30 4.19 1052.480 29.980 .140 211.45 Collected for chemistry, sample #199, #205,
#208, & #211.

01/04/88 11:50 6.74 1098.490 46.010 0.146 218.19
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DAYS DAYS CUMULATIVE
LITERS SINCE USED FOR LITERS LITERS
LOCATION DATE TIME REMOVED  1/1/83 CALCULATION  PER DAY  COLLECTED REMARKS

DH36 02/08/88 11:30 4.90 1133.490 35.000 0.140 223.09 Collected for chemistry, sample #2861, #262,
263, W264, N265, N266, w267, W26B, #2069 &
#2ro.

DH36 03/29/88 11:38 7.2% 1183.480 49,990 0,145 230.34 Collected for chemistry, sample W347 -
378,

D36 05/05/88 09145 5.0% 1220.410 36.930 0.136 235,35  Sampled for Sandia PA.

DH36 0%/12/88 09:50 1,30 1227.410 7.000 0.186 234,65 Sampled for sandia PA.

DN36 07/12/88 08:50 7.90 1288.370 60,960 0.130 244,55 Collected for chemistry, sample w422
#436.

DH3é 07/28/88 10:2% 1.%0 1304.430 16.0680 0.093 246,05 Sampled for Sandia PA.

DH36 08/11/88 10:30 3.64 1318,440 14,010 0.261 249,71 Sempled for Sandia PA,

DN36 08/25/88 09124 2.08 1332.390 13.950 0.147 251.76 Sampled for Sandia PA,

DH34 09/08/88 14:50 1346.620 0.000 0.000 251.76 Did not sample.

DH36 09/14/88 08:40 2.36 1352.360 19.970 0.118 254,12  SLight orange color,

DH36 09/27/88 10:45 1.30 1365.450 13.090 0.099 253,42 Collected for chemistry, sample #337 -

#539,

DN36 12/13/88 10:00 10.63 1442.420 76.970 0.138 266.05 Collected for chemistry, sample #570 -
”.‘C

DN36 03/14/89 10:10 11,16 1533.424 91.007 0.123 277.21  Sample saved for chemistry, sample #4684 -
695,

DH36 04/06/89 09:31 2.73 1556.397 22.973 0.119 279.94 2.5 Liters saved for Sandia brine study.
DH36 04/20/89 09:40 1,79 1570.403 14,006 0.128 281.73 Sample saved for Sandia brine study.
DH36 05/17/89 10:20 6.45 1597.431 27.028 0.239 288.18 Sample saved for Sandia brine study.

DH3& 06/06/89 10:10 2.62 1617.424 19.9903 0.131 290,80 Sample saved for chemistry,

DH36 06/29/89 10:35 2.42 1640.441 23,017 0.10% 293.22 sample saved for Sandis brine study.
D36 07/06/89 09:10 1,08 1647,.382 6.941 0.1%6 294.30

DH36 07/25/89 09:55 2.3% 1646.413 19.031 0.123 296.65 Sampie saved for Sandia brine study.
DN36 08/16/89 09:27 2.7% 1688.39%4 21.981 0.12% 299.40 Sample saved for Sandis brine study.
DH36 09/12/89 09:30 3.8 171%.396 27.002 0.141 303.21 Sample saved for chemistry.

DH36 12/13/89 11:10 11,07 1807.465 92.069 0.120 314.28 Sample saved for chemistry, sample #900.
DH36 01/10/90 10:18 2.48 1835,429 27.964 0.089 316.76
DH36 01/724/90 09:37 2.0 1849,401 13.972 0.143 318.76
DH36 02/07/90 10:17 1,53 1843.428 14,027 0.109 320,29
DH3é 02/21/90 09:%0 1.7% 1877.410 13,982 0.12% 322,04
DH3é 03/05/90 09:25 1.10 1889.392 11,982 0.092 323.14

DH36 03/14/90 12:30 NA 1898.521 0.000 0.000 323.14  Installed sampler.

DH36 03/19/90 10:36 0.80 1903.442 14,050 0.000 323.94 Brine probably Left in hole.

DH36 03/21/90 10:16 0.57 1905.428 1.986 0.085 324.51 Combined with 0.80 liters trom 03/19/90.
Used 1.37 Liters for calculation.

DH3é 04/704/90 09:09 1.08 1919.381 13.953 0.077 325,59

DH36 04/10/90 08:34¢ 0.97 1925.357 5.976 0.162 326.%6

DH36 04/17/90 10:17 0.85 1932.428 7.071 0.120 327.41

DH36é 04/24/90 093146 0.86 1939.385 6.957 0.000 328.27

DH36 04/25/90 08:45 0,57 1940, 365 0.980 0.180 328.84 Combined with 0,86 Liters from 04/27/90.
Used 1,43 liters for calculation.

DH36 05/02/90 10:24 1,37 1947.433 7.068 0.194 330.21

DH36 05/09/90 08:35 0.68 1954 .358 6.925 0.098 330.89

DH36 05/716/90 08:45 0,78 1961.365 7.007 0.111 331,67

DH36 05/17/90 07:50 0.17 1962.326 0.961 0.177 331.84

DH36 05/23/90 12:02 0,68 1968.501 6.175 0.110 332.52

DH36 05/31/90 08:38 0.85 1976.360 7.85%9 0.108 333.37

DH36 06/01/90 11:00 0.15 1977.458 1.098 0.137 333.52 Repaired sampler, evacuated hole.

DH36 06/06/90 08:47 0.45 1982.366 4,908 0.092 333.97
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DAYS DAYS CUMULATIVE
LITERS SINCE USED FOR LITERS LITERS

LOCATION DATE TIME REMOVED 1/1/85 CALCULATION PER DAY  COLLECTED REMARKS

OH36 06/14/90 08:38 0.82 1990.360 7.994 0.103% UM

DH36 06/20/90 09:53 0.5¢ 1996.412 6.0%2 0.097 335.38

DH3& 06/28/90 08:38 0,88 2004360 7.948 0.114 3135.26

ON36 07/17/90 10:52 0.4V 2023.453 19.003 0.000 336.67

OH36 07/18/90 10:20 0.62 2024,431 0.978 0.03%1 337.29 Combined with 0.41 Liters from 07/17/90.
Used 1.03 Liters for calculation.

DH36 07/2%/90 09145 0.8% 2031.406 6.97% 0.087 137.90

DH36 08/01/90 10:38 0.6 2038,443 7.037 0.087 338.54

DH36 12/712/90 09147 11,54 2171.408 132.965 0.087 350.05 First evacuation since 08/07/90,

DH36 12719790 11:22 3.61 2178474 140,030 0.108 393,66 Combined with 11.54 licers from 12/12/90.
Srine stored in fractures may have drained
into hole. Used 140.03 days, 15.15 Lliters.

DH36 01709791 09:50 2.34 2199.410 20.936 0.112 3%6.00

DN36 01/16/91 08:3% 0.73 2206.358 6.948 0.10% 1%.73

DH36 01/23/91 08:3% 0.% 2213.3%8 7.000 0.077 sr.2r

DH36 02/13/91 10:30 1.90 2234438 21.080 0.090 359,17

DH34 02/20/91 10:30 0.58 2241.438 7.000 0.083 1%0.7%

OH36 02/27/91 09:88 0.32 2248.418 6977 0.046 360.07

DH36 03/07/91 09:48 0.02 22%6.406 0.000 0.000 360.09 Partial svacuation.

DH36 03/20/91 10:07 2.72 2269.422 0.000 0.000 362.81 Partial evacustion. First evacuation with
bailer, second with pump. Sampler
malfunctioning.

DH36 03/21/91 08:30 0.38 2270.354 21.939 0.1461 343.19 Combined with 0.02 Liters from 03/07/91 and
2.72 \iters from 03/20/91. Repaired
sampler.

DH36 03/28/91 10:40 0,90 2277444 7.000 0.127 364.09

DN36 04/10/91 8:2% 0.87 2290.337 0.000 0.000 364.96 Partial evacuation.

DH3& 04/11/91 08:%55 0.64 2291.372 13,928 0.108 365,60 Combined with 0.87 Liters from 04/10/9%.

DH36 04/17/91 10:34 0,63 2297.440 6.068 0.104 366,23

DH36 04/26/91 09:18 0,52 2304385 6.945 0.07% 366.75

D36 05/01/91 09:26 0.65 2311.393 7.008 0.093 367.40

DH3S 05/08/91 08:37 0,42 2318.3%9 6.966 0.060 347.82

DH3é 05/15/91 09:14 0,62 2325.385 0.000 0.000 348.44 Partial evacuation.

DH36 05/29/91 09:30 2.7% 2339.396 21,037 0.160 371,19  Combined with 0.62 (iters from 05/15/91.

DH36 06/03/91 13:50 0.52 2346.576 7.180 0.072 .

DH36 06/12/91 10:20 0.460 2353.431 6.85% 0.088 372.31

DH36 06/19/91 14:10 0.53 2360,590 7.159 0.074 372.84

DH36 06/26/91 08:55 0.58 2367.372 6.782 0.086 373.42

DH36 07/11/91 10:26 0.70 2382.435 15.063 0.046 374,12

DH36 07/17/91 09:35 0.59 2368.399 0.000 0.000 374.71 Partial evacuation,

DN3& 07/18/91 09:59 0,52 2389.416 6.981 0.1%9 375.23 Combined with 0.59 liters from 07/17/9%.

DH36 07/30/91 10:3% 0.60 2401,441 0.000 0.000 375.83 Partial evacuation.

DH36 07/31/91 09:38 0,72 2402.399 0.000 0.000 376.55 Partial evacuation.

DK36 08/01/91 10:30 0.83 2403.438 0.000 0.000 377.38  Partial evacuation.

DH36 08/02/91 10:00 0.54 2404 .417 15.001 0.179 377.92 Combined with 0,60 liters from 07/30/91,
0.72 titers from 07/31/91, and 0.83 liters
from 08/01/91.

DH36 08/08/91 09:23 2410.391 0.000 0.000 378,43 Some brine may have been left in hole,

DH36 08/14/91 10:04 2416.419 12.000 0.178 380.06 Combined with 0.51 Liters from 08/08/91.
Used bailer.

DH3é 08/21/91 11:00 0.55 2423.,458 0.000 0.000 380.61 Partial evacuation.

DH36 08/22/91 10:00 0.53 2626.617 7.998 0.13% 381.14 Combined with 0.55 liters from 08/21/91

DH36 08/28/91 09:50 0.98 2430.410 5.993 0.164 182.12
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DAYS DAYS CUMULATIVE
LITERS  SINCE USED FOR LITERS LiTERS
LOCATION  DATE TINE REMOVED  1/1/8% CALCULATION  PER DAY  COLLECTED REMARKS

DH36 09725791 11:2% 3.12 2658.476 28.066 0.111 385.24
oKl 10723/91 09150 3.2% 2686.410 27.934 0.116 388.49
DH36 11/20/91 11110 3.00 2514445 28,085 0.107 01,49
DH36 12/18/91 09:28 2.38 2542,392 .97 0.091 304.04

DH3? 12/05/84 00:00 WNA 0.000 0.000 0.000 0.00 Approximate cate this part of Room G
excavated.

OHs3? 01/26/8% 00:00 NA 0.000 0.000 0.000 0.00 Uphole drilled 1/25/8% to 1/26/88.

ON3? 02/09/8% 11:13 NA 38.489 1.000 0.000 0.00 Started to drip.

ON3? 03/03/8% 10:t10 00.06 63.424 28.998 0.002 0.06 Stalactite in collecting container.

DH3? 03/12/8% 10:00 00.06 70.417 4.993 0.009 0.12  salt crystels in collecting container.

OK3? 03/26/8% 09150 NA 84,410 13,993 0.000 0.12  Trace, none collected.

DH3? 04/717/85 13:30 00.06 106,562 36,148 0.002 0.18

DH3? 04/23/85 11141 00.04 112.487 5.92% 0.007 0.22

(1114 04/30/8% 10:50 00.0% 119,494 6.964 0.004 0.2%

DN3? 05/07/8% 09143 00.06 126,406 6.9%3 0.009 0.3%

OHI? 05/14/8% 10137 00.07 133.442 7.03 0.010 0.38

DHY? 05/21/8% 10:31 00.06 140.438 4.996 0.009 0.44

OH3I? 05/29/8% 10:00 00.06 168,417 1.9 0.008 0.50

OH3? 08/04/88% 11:22 00.0% 154,474 6.037 0.008 0.%%

DH37 06/11/85 10132 00.0% 161.439 6.968 0.007 0.60

DH3? 06/18/85 10:0% 00.08 168,420 6.981 0.011 0.68 Stalactites in collecting container.

OH3? 06/25/85 10144 00.0% 175.447 7.027 0.007 0.73

DH3? 07/02/85 11:00 00.04 182.458 7.011 0.006 0.7

DN37 07,09/85 11:00 00.03 189.45%8 7.000 0.004 0.80

oN3? 07/16/85 11:40 00.06 196.486 7.028 0.009 0.86

DN3? 07/24/85 10:33 00.06 204 .440 7.9% 0.008 0.92

DH3? 07/30/8% 10:11 00.02 210,424 5.984 0.003 0.94

DH3I? 08/06/85 10:32 00.01 217.439 7.018 0.001% 0.95

OH3? 08/14/85 10:49 00.02 225,451 8.012 0.002 0.9?7

DH37 08/20/85 10:56 00,03 231.456 6.00% 0.00% 1.00

DH37 08/28/85 09:%% 00.04 239.413 7.957 0.008 1.04

DH3? 09/04/85 10:21 00.02 266,431 7.018 0.003 1.06

OH3?7 09/710/85 10:14 00.03 252.426 5.99% 0.00% 1.09

OH3? 09/17/85 09:3% 00.02 259.399 6.973 0.003 .1

DH37 09/24/85 09145 00,02 266.406 7.007 0.003 1.13

DH37 10/701/85 09:50 00.0% 273.410 7.004 0.001 1.14

DH3? 10/15/8% 10:10 00.09 287.424 14.014 0.001 1.1%

DH3? 10/2%/8% 10:17 00.02 293.428 8.004 0.002 1.17

DH3? 10/29/8% 09:35 00.02 301,399 5.97 0.003 1.19

OH3? 07/01/86 14:00 00.02 546,583 245,184 0.000 1.2

DH3? 11/705/86 11:22 NA 673.474 126.8¢1 0.000 1.21  Dry.

DH3? 11720786 12:2%5 NA 688,517 141.934 0.000 1.21  Dry, not collected.

DH3?7 12/30/86 12:00 NA 728.%00 181.917 0.000 1.2

DH3? 02/03/87 NA: NA 763.000 216,417 0,000 1.21

DH3? 03/06/87 11:05 NA 794.462 247,879 0.000 1.2\  Dry,

DH3?7 03/30/87 11:10 0.00 818.465 24.003 0.000 1.21  Dry.

DH3? 05/07/87 11:27 0.00 856.477 62.01% 0.000 1.2  DOry.

DH37? 06/18/87 12:05 0,00 898.503 104.041 0.000 1.2 Dry.

DH3?7 07/28/87 10:5% 0,00 938.453 143.991 0.000 1.2 Dry.

DH37 09/01/87 10:45 0,00 973.448 34.995 0.000 1.2  Ory.

DH3?7 10/20/87 11:35 0.00 1022.480 49,032 0.000 1.2 Ory,
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DAYS DAYS CUMALATIVE

LITERS SINCE USED FOR LITERS LITERS
LOCAT|ON DATR TINE REMOVED 1/1/83 CALCULATION  PER DAY  COLLECTED REMARKS
DH37 11719787 11:08 0.00 1052.460 29.980 0.000 1.21  ory.
ON3? 01/04/88 11:3% 0.00 1096.480 46.020 0.000 1.2 ory.
DN3? 02/08/88 11:40 0.00 1133.490 35.0%0 0.000 1.21  Ory.
ON3? 03/29/88 11:3% 0.00 1183.480 49.990 0.000 1.2  DOry.
oN3? 07/12/68 08:30 0.00 1288.370 104.890 0.000 1.21  Ory.
bu3?7 09/37/88 10143 0.00 1365.4%0 77.080 0.000 1.21  ory.
ON3? 12713788 09158 © 1442.410 76.960 0.000 1.2  Ory.
ous? 03/14/89 10:00 © 1833.417 91.004 0.000 1.2 Mole dry.
oN37 04/08/89 09143 O 1994.406 22.989 0.000 1.2  dole dry.
DH3? 04/20/89% 09:13% O 1570.39% 13.993 0.000 1.21 Hole dry.
ON3? 03/17/89 10120 © 1997431 27.032 0.000 1.2  MHole dry.
OH3? 06/06/89 10:10 O 1617.424 19.993 0.000 1.21  Hole dry.
ON3? 06/29/89 10:30 O 1840.438 23.0%4 0.000 1.21  Hole dry.
ON3? 07/25/89 09158 0O 1664.413 25.978 0.000 1.21  MNole dry.
DH37 08/16/89 09:%% © 1688.41) 22.000 0.000 1.21  Hole dry.
OH3? 08/28/89 10:20 © 1700.431 12,018 0.000 1.21  Collecting device removed.
ON3? 12/13/89 11100 © 1807.458 107.027 0.000 1.21  Hole dry.
DH3? 01/10/90 10:09 0.0 1838.423 27.9¢5 0.000 1.2%  ory.
[T 14 01/24/90 10100 0.0 1849.417 13.994 0.000 1.21  DOry.
oN3? 02/07/90 10:36 0.0 1843.438 14,024 0.000 1.21  Dry.
DN3? 02/21/90 09147 0.0 1877.408 13.970 0.000 1.2 Ory.
DN3? 03/05/90 09:2% 0.0 1889.392 11.984 0.000 1.2 DOry.
DN3? 03/19/90 11130 0.0 1903.479 14.087 0.000 1.2  Dry.
ON3? 03/21/90 10:30 0.0 1905.438 1.999 0.000 1.21  Dry.
ON37 04/04/90 09:37 0.0 1919.401 13.963 0.000 1.2 Ory.
ONS7 04/10/90 08:36 0.0 1925.338 $.957 0,000 .21 DOry.
ON3? 04/17/90 10:17 0.0 1932.428 7.070 0.000 1.2 Oey,
ON3?7 04724790 09:30 0.0 1939.396 6.968 0.000 .21  DOry.
bN37 05/02/90 10:30 0.0 1047438 8.042 0.000 1.21  Dry.
OH3? 05/09/90 08:43 0.0 19%4.363 6.92% 0.000 1.2  Ory.
DH37 05/16/90 08:4% 0.0 1961.36% 7.002 0.000 1.2 Ory.
DN3? 05/23/90 12:03 0.0 1968.502 1.14%7 0.000 1.2 Dry,
DH37? 05/31/90 08:40 0.0 1976.361 7.8%¢ 0.000 1.21  Dry,
0On3? 06/06/90 09:40 0.0 1982.403 6.042 0.000 1.21  Dry.
OH3? 06/14/90 08:35 0.0 1990.358 7.9%% 0.000 1.2  DOry.
DH3? 06/20/90 09:35 0.0 1996.399 6.041 0.000 1.21 Dry.
DH3? 06/28/90 08:38 0.0 2004 , 360 7.96% 0.000 1.21  Dry.
OH3? 07/17/90 10:59 0.0 2023,458 19.008 0.000 1.21  Ory.
DH3? 07/25/90 09:3% 0.0 2031,398 7.940 0.000 .81  Dry,
DN37 08/01/90 10:38 0.0 2038.443 7.04% 0,000 1.21  Dry,
ON3?7 03/28/91 10140 0.00 22TT. bbb 239,001 0.000 1.2  DOry.
DH3?7 04/10/91 8:2% 0.00 2290.337 12.893 0.000 1.21  Dry.
OH3? 04/17/91 10:36 0.00 2297,442 7.108 0.000 1.21  Dry.
DN3? 05/01/91 09:22 0.00 2311.390 13.948 0.000 1.2  DOry.
DN3? 05/08/91 08:30 0.00 2318.3% 6.964 0.000 1.21 Ory.
ON3? 09/1%/91 09:10 0.00 2328.382 7.028 0.000 1.21  Ory.
037 05/29/91 09:4% 0.00 2339.406 14.024 0.000 1.2  DOry.
OH3?7 06/05/91 13:4% 0.00 2346.573 7.167 0.000 1.21  Ory.
DH37 06/12/91 10:18 0.00 2353.429 6.8%6 0.000 1.2  Ory.
DH3?7 06/19/91 13:56 0.00 2360,581 7.152 0.000 .21 Ory.
DH37 06/26/91 09:01 0.00 2367.376 6.79% 0.000 1.2 Dry.
0H37 07/11/91 10:3% 0.00 2382.6441 15.068 0.000 1.21  Ory.
D37 07/17/9% 09:30 0.00 2388.396 5.9%% 0.000 1.21  Ory.
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DAYS DAYS CUMULATIVE

LITERS SINCE usto rom LITERS LITERS
LOCATION DATE TINE REMOVED  1/1/8% CALCULATION  PER DAY  COLLECTED REMARKS
DHY? 07/30/91 10:20 0.00 2401431 13.038 0.000 1.2  Ory.
ON3? 08/14/91 10:38 0.00 2616.443 15,042 0.000 1.2 DOry.
oN3? 08/28/91 10:20 0.00 2630.431 6.97 0.000 .21 Ory.
ONs? 09/04/91 11120 0.00 A3IT.472 7.041 0.000 1.2 Ory.
DH3? 09/11/91 11:%0 0.00 2644 ,493 7.021 0.000 1.2 Ory.
oNs? 09/2%/91 12100 0.00 2438.300 7.108 0.000 1.8¢  Dry.
bH3? 10/02/91 11:4Y 0.00 2443.466 6.94¢ 0.000 1.21  Ory.
ON3? 10716/91 09:30 0.00 W79.398 13.930 0.000 1.2 Ory.
on3? 10723/91 09150 0.00 2084.410 7.0 0.000 1.2 ory.
DH3? 10/731/91 09:50 0.00 2494, 410 8.000 0.000 1.21  DOry.
ON3? 11706/91 10:10 0.00 2500.424 6.014 0.000 1.2 Ory.
ON3? 11713/91  09:28 0.00 2507.392 6.968 0.000 1.2 Ory.
ONS? 11/20/791 11:10 0.00 2914.465 1.07m3 0.000 1.2¢  Dry,
1} 14 11727791 09148 0,00 2521.406 6.941 0.000 1.2 Dry.
ony? 12704791 0vi82 0.00 dw.aNn 7.005 0.000 1.21  ory,
ON3? 12711791 09193 0.00 2335.413 7.002 0.000 1.2 Dry.
ON38 12/05/84 00100 WNA 0.000 0.000 0.000 0.00 Approximate date this part of Room G

excavated,

DH38 01/26/8% 00:00 NA 0.000 0.000 0.000 0.00 Oownhole drilled 1/25/8% to 1/26/85.
DN38 01/28/8% 09:00 NA 7.3 1.000 0.000 0.00 Ory.
DN38 02/05/8% 11:1% NA 35.4069 9.0% 0.000 0.00 et at bottom,
DH3B 02/19/8% 12:10 00,80 49.%07 23.132 0.03% 0.80 Brine and fine muck,
ON38 02/26/8%5 10:14% 01.28 56.448 6.941 0.182 2.06 Brine and fine muck.
DN38 03/05/85 10:00 00.4% 03.417 6.949 0.043 .5
DH38 03/12/8% 10:00 00,39 70.417 7.000 0.0%¢ 2.9
DN38 03/20/8% 10:37 00.4% 78,442 8.02% 0.0%6 3.3
DH38 03/26/8% 09:%0 00.38 84.410 $.968 0.060 wn
DH38 04/02/8% 10:2% 00.49 91.434 7.024 0.0%8 .12  Some muck.
DH38 06/10/85 10:31 00.44 99.438 8.004 0.0%% 4.%
OH38 04/17/83 13:30 00.41 106.962 7124 0.0%8 4.97
0H38 04/23/8% 11141 00.34 112.487 $.92% 0.087 5.3
OH3d 04/30/8% 11:0% 00.39 119,462 6.97% 0.0%6 5.70
on38 09/,07/85 09:90 00.42 126.410 6.948 0.060 6.12
DH38 05/14/8% 10:4% 00.41 133,448 7.038 0.058 4.53
DH38 0%/21/8% 10:3% 00.4) 140.441 6.993 0.05¢9 6.94
on38 03/29/8% 11:3% 00.47 148.483 8.042 0.058 T.41
DN38 06/04/8% 11:25 00,38 194.476 9.09% 0.058 T.76
DH38 06/11/85 10:33 00.40 161,441 6.968 0.057 a.16
ON38 06/18/8% 10:09 00.39 168.423 6.982 0.0%6 8.3%
DH38 06/25/8% 10:3%0 00.42 175.451 7.028 0.060 a.97
DH38 07/02/8% 11:00 00.44 182.458 7.007 0.063 9.41
DH1B 07/09/85 11:08 00.43 189,462 7.004 0.061 9.84
DH38 07/16/85 11:4% 00.43 196,490 7.028 0.081 10.27 Brine effervences.
DH38 07/24/8% 10:35 00.49 204,441 7.951 0.042 10.76
OH38 07/30/8% 10:14 00.38 210,426 3.985 0,083 11.14
DH38 08/06/8% 10:34 00.42 217.440 7.014 0.060 11.56
DH38 08/14/85 10:%91 00.49 229,452 8.012 0.061 12,0%
DN38 08/20/8% 11:02 00.37 231,460 6.008 0.062 12.42
DH38 08/28/85 10:00 00,51 239.417 7.9%7 0.064 12.93
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DAYS DAYS CUMULATIVE
LITERS since USED FOR LITERS LITERS
LOCATION DATR TINGE REMOVED 1/1/88 CALCULATION PER DAY coullCYED REMARKS
on3g 00/04/85 10:23 00.44 206.43% 7.018 0.08) 3.y
oN3a 09/10/8% 10:19 00.39 292,430 5.997 0.048 13,7
DH3IS 09/17/85 09137 00.44 239.401 .97 0,063 W,20
DH3B 107017085 09193 00.44 N 7.008 0.083 15.08
pN3a 10/08/8% 10:38 00.44 280.443 7.08% 0.088 15,5
oN3a 10/13/8% 10115 00.44 87.427 6.984 0.043 5.9
DH3S 11/09/88 09:1%4 00.43 308.388 6.982 0.082 1.8
DH38 11713/8% 10100 00.52 36407 8.032 0.043 17.81
DH38 11/21/88 11129 00.47 120478 8.061 0.038 10,28
DH38 11/26/0% 11120 00.33 9.4 4.9% 0.068 18,61
pM3g 12/03/083 13:30 00.42 336.%62 7.000 0.0%9 19.03 .37 titers for chem angi. #3,
DN3S 12/10/8% 12:30 00.4Y 13,924 4.9%9 0.0% 19,44
DN3S 01/23/86 11:20 02.70 87.472 43,951 0.081 22,14 Intry restricted since 12/10/6 due to
mining activities,
DH3a 01/31/86 12110 00.93 19%.5%07 8.03% 0.044 2.6
(1] 02/12/86 10150 00.7% 407,494 11.044 0.043 23.42
DN38 02/19/86 11140 00.43 414,486 7.033 0.061 3.8
DH3d 02/28/86 13118 00.37 423,992 9.066 0.041 24.22  Lost substantial volume due ¢o break in
suction Line. Brine flowed back down inte
hole.
(T3] 03/06/86 10:33 00.43 429.449 5.009 0.07 .47
DH38 03/13/84 10103 00.43 436.420 .99 0.062 285,10
DH38 03/26/86 10:10 00.%9 449.424 13.004 0.048 25,69
ON38 04/02/86 09:3% 00.58 496,399 .97 0.083 260.37
oN38 04/08/86 09140 00.3% 462.403 6.004 0.038 26.62
oN3a 04/16/86 12:10 00.%0 470.507 8.104 0.062 .12
oN3a 04/24/86 10:12 00.47 478.42% 7.918 0.0%¢ .99
pN32 04/30/86 10:30 00.3% 484.4%1 6.026 0.0%8 7.9
UM 09/06/88 10:%4 00.3V 490.426 5.97% 0.0%2 8.2
DH38 09/13/86 11:05 00.49 497.482 7.036 0.0%8 28,68
DM38 05/20/86 1108 00.40 504.462 7.000 0.087 29,04
DH38 05/27/86 15:40 00.38 $11.653 7.191 0.083 9.44
oH38 06/03/86 10:0% 00.44 518.420 6.767 0.043 29.88
pH38 06/10/86 11122 00.4) 52%.474 7.054 0.061 3.3
DH3A 06/17/86 10150 00.37 932.4%1 6.977 0.0%3 30.68 tample for brine chemiatry, #23.
DK 06/264/86 10:92 00.50 539.4%3 7.002 0.07 31,18
ON38 07/01/86 14:01 00.40 $46.584 7.3 0.0%6 .5
DH3A 07/08/86 10:30 00.38 553.438 6.0% 0.0%8 31,96
DH38 07/16/86 10:34 00.43 $61.440 8.002 0.0% 3.3
DH38 07/22/86 09:58 00.3% $67.41% 5.o7% 0.05¢ .7
ON38 07/29/86 10:40 00,38 $74.444 7.029 0.0%4 13,12
OH38 08/0%/,86 11:10 00.39 581.468% 7.021 0.0%6 .9
DH38 08/12/86 10330 00.40 %88.438 6,973 0.0%7 33,01
pH33 08/19/86 11:30 00.4\ 595.479 7,049 0.0%8 34,32
DH38 08/26/86 10:32 00.36 602.439 6.960 0.082 36,68 static lovel not measured.
ON3S 09/04/86 10:3% 00.49 611.441 9.002 0.0%4 N
DH38 09/09/86 10:00 00.30 616.417 4,976 0.060 35,47  tample # 28,
DH38 09/16/86 10:11 00.38 623.424 7.007 0.0%¢ 35,88
D138 09/23/86 10:90 00,37 630.424 7.000 0.0%3 36,22
DH3A 10/01/86 12:07 00.43 638.%0% 8.081 0.0%3 34,48
AL 9/WP/WIPBSEPY 1 :R2640APP. AC A-43
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APPENDIX A

OaAYS DAYS CUMULAT | VE
LITERS Since USED POR LITERS LITERS

LOCATION DATE TINE REMOVED  1/1/8% CALCULATION  PER DAY  coLLECTED REMARKS

ON38 10/08/86 11130 00.34 64849 6.97% 0.0%2 37.0%

oHsa 10714786 11143 00.3% 051,490 s.011 0,058 7.3

on38 11708/86 11126 1,10 73.47 21.984 0.0%0 30.46

oH38 11/20/86 12:27 00.82 688.319 19,043 0.0%3 9.2

DN3S 12/30/86 12:18 01.87 r28.%10 39.991 0.047 41,13 srown color, pH. 5,89,

ON38 02/03/87 13:18 017 763.342 35.042 0.049 A2.07  129.7c, 1 28.8, pH &.21.

ON3a 03/06/87 11:08 1.58 796462 30.910 0,031 .49

oH3S 03/30/87 11113 1,47 818.487 24.003 0.049 45,02

DHIS 08/07/87 11:20 1.89 36,472 38.003 0.0%0 7.5

oN38 06/17/87 10:4% 1.9 897.448 0.000 0.000 49.42  seples removed for chemistry, W108A,
#109A, #1098. Some brine left in hole, ne
eoleulation,

(13 ] 06/18/87 12:0% 0.16 898.303 42,034 0.049 49,58 cCaloulnated using 2.07 Liters (1.91 .
6/17/87 plus 0.16 L. 4718/87).

oH3a 07/28/87 10:33 1.88 938.453 39.9%0 0.047 51,46 tewple collected for chemistry #106.

DN38 09/01/87 10143 1,70 973.448 346,998 0.049 83.16 Collected for chemistry, sample #152 ARS.

onss 10/20/87 11140 2,29 1022.490 49.042 0.047 53.49

ON38 11719787 11108 1,42 1032.460 29.970 0.047 56.87 cCollected for chemistry, sample 230.

(13 7] 01704788 11133 2,08 1098.480 46.020 0,043 58.92

oH38 02/08/88 11140 1,48 1133.490 35.010 0,042 60,40 Collected for chemistry, sample #2358, #239
& 260,

T 03/29,08 11:30 2,10 1183.430 49,990 0.042 62.50 collected for chemistry, sample #363 -
ibs,

onse 05/03/88 09:93 1.70 1220.410 36.9%0 0.048 64,20 tawpled for Sandia PA,

K38 08/12/88 11:20 0.3% 1227.470 7,080 0.044 64,51  sempled for Sandia PA,

DN38 07/12/88 08145 2,44 1288.360 40.890 0.040 66.93  collected for chemistry, sample Mi7 -
W,

DH3S 07/28/88 10:20 0.88 1304.430 16.070 0.0%% 67.83 sampled for Sandie PA,

oN3A o9/2r/88 10130 1,92 1345.440 61.010 0.031 69.75 Collected for chemistry, sample #3533 -
"3,

DN38 12/13/88 09198 3,48 1442.4%0 76.970 0.04% 73,20 collected for chemistry, sample w382 -
»ner,

on3s 03/14/89 09:5% 3.25 1533.413 91.000 0.03¢ 76.45 sample saved for chemistry, semple W96 -
708,

DH38 04/06/89 09:45 1,03 1896.40¢ 22,993 0.043 TT.48  No sample taken.

DH3d 04/20/89 09133 0.7% 1970.3% 13.993 0.054 78,23

ONH38 03/17/,89 10108 1,19 1997.420 27.021 0.041 9.3

on3a 06/06,89 10:00 0.70 1617.417 19.997 0.03% 80.04 Somple saved for chemigtry.

OH38 06/29/89 10130 0.64 1640.438 23.01 0.020 80,68

oWl 07/25,89 10:27 0.92 1666.433 25.997 0,033 81,60

DHIS 08/16,89 09:%7 0.8% 1688.413 21.980 0.037 82.41 sample not saved.

DH38 09/12/89 09:120 1.16 1715.309 26.974 0.043 83.57 samole saved for chemistry.

DH3S 12/13/89  10:%% 3,20 1807.435% 92.044 0.03% 86,77 sample saved for chemiatry, sample ¥899,

OH38 01/10/90 10:03 1,00 1839.419 27.964 0.036 ar.mn

K38 01/24/90 10:10 0.2% 1849.424 14,008 0,013 87.98

OH38 02/07/90 10:30 0.48 1843.438 14,014 0.034 88.46

OH3A 03/05/90 09:18 0.33 1889.388 29.9%0 0.020 88,99

DN38 03/13/90 14100 NA 1897.383 0.000 0.000 88.99 Instalied sampler,

ON38 03/719/90 11130 0.6% 1903.479 14.091 0.000 89.40 Hole not completely evacusted.

OH38 03/21/90 10:30 0.57 190%.438 1.9%9 0.073 90.17  combined with 0.61 from 03/19/90. Used 1.18
Liters for calculation,

DS 04/04/90 09:37 0.62 1919.401 13.963 0.044 90.7%

DH38 04/10/90 08:5%6 0.34 1925.372 5.9 0.057 91,13
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BRINE ACCUMULATION DATA TABLE
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DAYS DAYS CUMULATIVE
LITERS SINCE USED FOR LITERS LITERS
LOCATION DATE TING REMOVED 1/1/88% CALCULATION  PER DAY  COLLECTED REMARKS
Ou3s 04717/90 10139 0.23 1932.444 7.072 0.033 91.3
OM38 04/24/90 09:30 0.27 1939.39% 6.952 0.039 7.8
DN38 05/02/90 10:47 0.32 1947.449 8.033 0.040 91.98
D38 03/09/90 09108 0.23 1994381 6.932 0.033 92.18
OM38 08/16/90 09:13% 0.28 1961.399 7.018 0.03 92.43
ON38 03/23/90 12:03 0.2% 1968.902 7.103 0.033 92.48
ON38 09/31/90 09:04 0.28 1976.378 7.876 0.034 92.96
On38 06/06/90 09:140 0.22 1982.403 6.02% 0.037 93.18
1) ) 06/14/90 08:33 0.27 1990.370 1.967 0.034 93.43
Ou3s 06/20/90 09:49 0.22 1996.400 4.039 0.036 93.47
Ou3e 06/28/90 09513 0.29 2004 . 383 7.97% 0.034 93.96
OM3S 07/17/90 11:30 0.%0 2023.479 19.094 0.000 04 .48
OH38 07/18/90 10:40 0.20 2024 . 444 0.96% 0.03% 94.86 Combined with 0.50 Liters trom 07/17/90.
Used 0.07 {iters for calculation.
Dn3s 07/25/90 093142 0.30 2031.404 6.960 0.043 %% .96
DK38 08/01/90 10:30 0.14 2038.438 7.034 0.020 93.10
ON3s 03/07/91 09:30 $.9% 2256.39% 0.000 0.000 100,63 Some brine may have been left in hole.

Access denied due to unsound back. Sampler
still functioning after 5 months. Rock
bolting in ¥a

DM3S 03/20/91 09131 1.7 2269.410  230.972 0.031 102.32 Combined with 5,55 Liters from 03/07/91.
First evacuation with bailer, second with
purp. Brine probably draining from

fractures/storap
ON3S 03/28/91 10:32 0.%2 277,439 8.029 0.06% 102.84
ou3s 04/10/91 8134 0.40 2290,334 0.000 0.000 103,24  Partial evacuation,
DH38 04/11/91 08:30 0.03 2291.368 13.929 0.034 103.27 Combined with 0.40 Liters from 04/10/91.
ON38 04/717/91 10:36 0.10 2297.442 6.074 0.016 103.37
0Nl 04/264/91 09113 0.3 2504, 385 6.943 0.049 103.71
DH38 05/01/91 09:22 0.23 2311.390 7.008 0,033 103.94
ON3S 05/08/91 08:30 0.2 2318.354 6.964 0.033 104,17
DN3S 05/13/91 09:10 0.23 2328.382 7.028 0.033 104,40
On3A 08/29/91 09:43 0.46 2339.406 14.024 0.03% 104.86
OH3B 06/03/91 13145 0.18 2346.573 7.167 0.02% 108,04
LA T ] 06/12/91 10118 0.27 353,427 6.0%4 0.03¢ 108,31
DH3S 06/19/91 13:34 0.2% 2360.579 7.152 0.03% 108,96
ON3s 06/26/91 09101 0.00 2367.374 0.000 0.000 108,56  No Vacuum, clamp failed.
on3s 07/11/91 10:3% 0.58 2382, 441 21.862 0.027 106,14

LR T 0r/17/91 09130 0.3 2388.396 5.95% 0.0%2 106.45

DH38 07/30/91 10:20 0.4% 201,43 13.03% 0.03% 106.90

DM3a 08/08/91 09:18 0.32 2610,388 8.9%7 0.036 107.22

LA 08/14/91 10:35 0.22 2016, 441 6.053 0.036 107.44

DN38 08/21/91 10:5% 0.23 2423.438 7.014 0.033 107.67

ON33 08/28/91 10:20 0.17 2030,431 6.976 0.026 107.84

DH38 09/04/91 11:18 0.2% 2:37.41N 7.040 0.036 108,09

DH3s 09/11/9% 11:%0 0.23 2044 .493 7.022 0.033 108,32

LR 09/18/91 09:20 0.26 2651.389 6.096 0.038 108,58

DH3a 09/25/91 12:00 0.2% 2458,500 7.1 0,038 108,83

ON38 10/02/91 11:09 0.23 2665.46% 6.96% 0.033 109.06

DH38 10/16/91 09130 0.46 2479.396 13.931 0.033 109.%2

On3s 10/23/91 09145 0.16 2486,406 0.000 0,000 109,68  some brine may have besn left in hole,

Hose broke, lost vacuum,
DH38 10/31/91 09143 0.45 2494, 40% 15,009 0.049 110.13  Combined with 0,16 Liters from 10/23/91.
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BRINE ACCUNULATION DATA TABLE
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DAYS DAYS CUMULATIVE

LITERS SINCE USED FOR LITERS LITERS
LOCATION  DATE TIME REMOVED  1/1/88 CALCULATION  PER DAY  COLLECTED REMARKS
DN3B 11706791 10:07 0.22 2500.422 6.017 0.037 110.38
DH38 11/13/91 09:2% 0.24 2507,392 6.970 0.034 110.%9
DH38 11720791 11118 0.24 2514,469 r.or? 0.034 110.83
Du38 11/27/91 09198 0.24 2521.413 6.944 0.033 111.07
DN38 12/04/91 09192 0.24 2528.411 6.998 0.034 1"y
ON38 12711791 09138 0.22 2538,399 6.988 0.031 111.53
DH38 12/18/9% 09120 0.00 2542,389 0.000 0.000 111.53  Some brine may have besn {eft in hole.

Vacuum gone.

DH38 12/23/91 08148 0.37 2547,368 11.966 0.031 111.90

DN39 12/13/84 00100 NA 0.000 0.000 0.000 0.00 Approximate date that part of Room G was
excavated,

DH39 01726785 00:00 NA 0,000 0,000 0,000 0.00 uphole drilled.

DH39 02/05/8% 113113 NA 35.469 1.000 0.000 0.00 Moist, no stalactites.

DHI9 02/26/85 10:2% NA 56.434 21.96% 0.000 0.00 wet, none collected, back wet in 1,3 ft
cirele.

DH3? 03/12/8% 10:00 NA 70,417 15.948 0.000 0.00 TYrace, salt crystals in container.

ON39 03/26/85 09:33 NA 84.413 49.944 0.000 0.00 Trece, none collected.

OH39 03/07/8% 09:37 00,01 126.401 91.932 0.000 0.01

DN39 05/29/8% 11:30 00,03 148.479 22.078 0.001 0.04 Stalactites in sample.

ON39 11/05/86 11:10 NA 673,485  524.986 0.000 0.04 oOry,

ON39 11720786 NA: NA 688,000 539.521 0.000 0.04 Dry, not collected,

DH39 12730786 11:4% NA 728.4%0 580.011 0.000 0.04

DH39 02/03/87 NA: NA 743,000 614.521 0.000 0.04

DH39 03/06/87 11:00 NA 794,458 645.979 0.000 0.04 oOry.

DN3? 03/30/87 11:08 0.00 818,462 24,004 0.000 0.04 DOry.

ON39 03/,07/87 11:20 0.00 836.472 62.014 0.000 0.04 DOry.

DR3P 04/18/87 12:00 0.00 894,500 104,042 0.000 0.04 DOry.

DR39 07,28/87 11:03 0.00 938,460 144.002 0.000 0.04 DOry.

On39 09/01/87 10:21 0.00 973.431 3%.m 0.000 0.04 Ory.

DHIP 10/20/87 11:33 0.00 1022.480 49.049 0.000 0.04 oOry,

Dn39 11/719/87 11:00 0.00 1052.460 29.980 0.000 0.04 Ory.

OH39 01/04/88 11:3% 0,00 1098,480 46,020 0.000 0.04 Ory.

OH39 02/08/88 11:35 0.00 1133.480 35.000 0.000 0.04 Dry.

OH39 03/29/88 11:30 0.00 1183.480 50.000 0.000 0.04 Ory.

DN39 07/12/88 08:45 0.00 1268,360 104.880 0.000 0.04 Dry,

Ou3e 09/s27/88 10:30 0.00 1368,440 77.080 0.000 0.04 oOry.

DH39 12/13/88 09:% O 1442,410 76.970 0,000 0.06 DOry.

DH39 03/14/89 09:%0 © 1533.410 91.000 0.000 0.06 No sample collected, hole dry,

DH39 04/06/89 09:%0 O 1556.410 23.000 0.000 0.04 Hole dry.

DH39 04720789 09:20 0 1570,389 13.979 0.000 0.04 Hole dry,

D39 0%/17/89 10:0% 0 1597.420 27.031 0.000 0.04 Hole dry.

DH39 06/06/89 10:00 O 1617.417 19.997 0.000 0.04 Hole dry.

DH39 06/29/89 10:2% O 1640.434 23.017 0.000 0.04 Hole dry,

DH39 07/25/89 09:%%5 0 1666.413 25.979 0.000 0.04 Hole dry.

DH39 08/16/89 09:58 0 1688,413 22.000 0.000 0.04 Hole dry,

DH39 08/26/89 10:1% 0 1700.427 12.014 0.000 0.04 Collecting device removed.

D39 12/13/89 10:2% O 1807.434 107.007 0.000 0.04 Hole dry.

DH3® 01/10/90 10:00 0.0 183%,417 27,983 0.000 0,00 DOry.

OH39 01/264/90 10:00 0.0 1849.417 14.000 0.000 0.00 oOry.

DH39 02/07/90 10:30 0.0 1863.438 14.021 0.000 0.00 oDOry.

OH3® 02/21/90 09146 0.0 1877.407 13.969 0.000 0.00 Dry.

ALA-93/WP/WIP/BSEP9 1 :R2640A PP.ANC A-46



BRINE SAMPLING AND EVALUATION PROGRAM REPORT 1991

BRINE ACCUMULATION DATA TABLE
Data through December 31, 1991

APPENDIX A

DAYS DAYS CUMULATIVE
LITERS SINCE USED FOR LITERS LITERS
LOCATION DATE TIME REMOVED 1/1/85 CALCULATION PER DAY  COLLECTED REMARKS
DH39 03/05/90 09:18 0.0 1889.388 11.981 0.000 0.00 Dry.
DH39 03/19/90 11:25 0.0 1903.476 14.088 0.000 0.00 oDry.
DH39 03/21/90 10:25 0.0 1905.434 1.958 0.000 0.00 Dry.
DH39 04/04/90 09:31 0.0 1919.397 13.963 0.000 0.00 Dry.
DH39 04/10/90 08:36 0.0 1925.358 5.961 0.000 0.00 DOry.
DH39 04/17/90 10:39 0.0 1932.444 7.086 0.000 0.00 Dry.
DH39 04/24/90 09:30 0.0 1939.396 6.952 0.000 0.00 Dry.
DH39 05/02/90 40:30 0.0 1947.438 8.042 0.000 0.00 Dry.
DH39 05/09/90 08:44 0.0 1954.364 6.926 0.000 0.00 Dry.
DH39 05/16/90 09:25 0.0 1961.392 7.028 0.000 0.00 DOry.
DH39 05/23/90 12:06 0.0 1968.504 7.112 0.000 0.00 Dry.
DH39 05/31/90 09:02 0.0 1976.376 7.872 0.000 0.00 Dry.
DH39 06/06/90 09:39 0.0 1982.402 6.026 0.000 0.00 Dry.
DH39 06/14/90 08:51 0.0 1990.369 7.967 0.000 0.00 ODry.
DH39 06/20/90 09:33 0.0 1996.398 6.029 0.000 0.00 oDOry.
DH39 06/28/90 08:38 0.0 2004.360 7.962 0.000 0.00 Dry.
DH39 07/17/9¢ 11:00 0.0 2023.458 19.098 0.000 0.00 Dry.
DH39 07/25/90 09:34 0.0 2031.399 7.941 0.000 0.00 oDry.
DH39 08/01/90 10:30 0.0 2038.438 7.039 0.000 0.00 oDry.
DH39 03/20/97 09:24 0.00 2269.392 230,954 0.000 0.00 Dry.
DH39 03/28/91 10:17 0.00 2277.428 8.036 0.000 0.00 Dry.
DH39 04/10/91 8:34 0.00 2290.336 12.908 0.000 0.00 DOry.
DH39 04/17/91 10:22 0.00 2297.432 7.096 0.000 0.00 Ory.
DH39 04/24/91 09:12 0.00 2304.383 6.951 0.000 0.00 Ory.
DH39 05/01/91 09:22 0.00 2311.390 7.007 0.000 0.00 DOry.
DH39 05/08/91 08:29 0.00 2318.353 6.963 0.000 0.00 Ory.
DH39 05/15/91 09:02 0.00 2325.376 7.023 0.000 0.00 DOry.
DH39 05/29/91 09:40 0.00 2339.403 14.027 0.000 0.00 oDry.
DH39 06/05/91 13:47 0.00 2346.574 7.171 0.000 0.00 Dry.
DH39 06/12/91 10:12 0.00 2353.425 6.851 0.000 0.00 Dry.
DH39 06/19/91 13:55 0.00 2360.580 7.155 0.000 0.00 Dry.
DH39 06/26/91 09:05 0.00 2367.378 6.798 0.000 0.00 Dry.
DH39 07/11/91 10:40 0.00 2382.444 15.066 0.000 0.00 DOry.
DH39 07/17/91 09:27 0.00 2388.394 5.950 0.000 0.00 Dry.
DH39 08/14/91 10:38 0.00 2616.443 28.049 0.000 0.00 Dry.
DH39 08/21/91 10:50 0.00 2423.451 7.008 0.000 0.00 Dry.
DH39 08/28/91 10:15 0.00 2630.427 6.976 0.000 0.00 Ory.
DH39 09/04/91 11:15 0.00 2437.469 7.042 0.000 0.00 Ory.
DH39 09/11/91 11:45 0.00 2444 .490 7.021 0.000 0.00 Ory.
DH39 09/18/91 09:20 0.00 2451.389 6.899 0.000 0.00 Dry.
DH39 09/25/91 11:55 0.00 2458.497 7.108 0.000 0.00 Dry.
DH39 10/02/91 11:09 0.00 2465.465 6.968 0.000 0.00 DOry.
DH39 10/16/91 09:25 0.00 2479.392 13.927 0.000 0.00 oOry.
DH39 10/23/91 09:45 0.00 2486.406 7.014 0.000 0.00 Dry.
DH39 10/31/91 09:43 0.00 2494 .,405 7.999 0.000 0.00 oDry.
DH39 11/06/91 10:05 0.00 2500.420 6.015 0.000 0.00 Dry.
DH39 11713791 09:30 0.00 2507.396 6.976 0.000 0.00 Dry.
DH39 11/20/91 11:15 0.00 2514.469 7.073 0.000 0.00 Dry.
DH39 11/27/91 09:55 0.00 2521.413 6.944 0.000 0.00 oOry.
DH39 12/04/91 09:50 0,00 2528.410 6.997 0.000 0.00 Dry.
DH4O0 12/13/84 00:00 NA 0.000 0.000 0.000 0.00 Approximate date this part of Room G
AL/6-93/WP/WIP/BSEP91:R2640APP.ABC A-47
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excavated.
DAYS DAYS CUMULATIVE

LITERS SINCE USED FOR LITERS LITERS
LOCATION DATE TIME REMOVED  1/1/85 CALCULATION PER DAY  COLLECTED REMARKS
DH4O 01/25/85 00:00 NA 0.000 0.000 0.000 0.00 Downhole drilled 1/24/85 to 1/25/85.
DH4O 01/28/85 09:00 NA 27.375 1.000 0.000 0.00 Ory.
DH4O0 02/05/85 11:15 NA 35.469 9.094 0.000 0.00 Moist at bottom.
DH4O 03/12/85 10:10 NA 70.424 44,049 0.000 0.00 Moist muck.
DH40 03/26/85 09:55 NA 84.413 58.038 0.000 0.00 Moist muck.
DH4OD 04/17/85 13:30 00.98 106.562 80.187 0.012 0.98 Brine, muck, and ofl.
DH40 04/723/85 11:33 00.26 112.481 5.919 0.044 1.2« Brine and muck.
DK4O 04/30/85 10:49 00.11 119.451 6.970 0.016 1.35 Feel something spongy in bottom of hole.
DH4O 05/07/85 09:42 00.10 126.404 6.953 0.014 1.45
DH4O 05/14/85 10:40 00.09 133 .44k 7.040 0.013 1.54
DH40 05/21/85 10:26 00.07 140.435 6.991 0.010 1.61
DH40 05/29/85 11:30 00.08 148.479 8.044 0.010 1.69
DH40 06/04/85 11:15 00.10 154 .469 5.990 0.017 1.79 Contained a lot of salt muck.
DH4O0 06/11/85 10:30 00.05 161.438 6,969 0.007 1.84
DH40 06/18/85 10:01 00.09 168.417 6.979 0.013 1.93
DH4O 06/25/85 11:00 00.05 175.458 7.041 0.011 2.01
DH40 07/02/85 11:00 00,09 182.458 7.000 0.013 2.10
DH40 07/09/85 10:45 00.12 189.448 6.990 0.017 2.22
DH4O 07/16/85 11:38 00,09 196.485 7.037 0.013 2.3
DH4O0 07/24/85 10:31 00.07 204.438 7.953 0.009 2.38
DH4O 07/30/85 10:08 00.07 210.422 5.984 0.012 2.45
DH4O0 08/06/85 10:20 00.06 217.431 7.009 0.009 2.51
DH4O 08/14/85 10:43 00.07 225.447 8.016 0.009 2.58
DH40 08/20/85 10:50 00.05 231.451 6.004 0.008 2.63
DH4O 08/28/85 09:53 00.08 239.412 7.961 0.010 2.7
DH4O 09/04/85 10:18 00.03 246,429 7.017 0.004 2.74
DH4O 09/10/85 10:11 00.04 252.424 5.995 0.007 2.78
DH4O0 09/17/85 09:31 00.03 259.397 6.973 0.004 2.81
DH4O 09/24/85 09:40 00.06 266.403 7.006 0.009 2.87
DH4O 10/01/85 09:47 00.06 273.408 7.005 0.009 2.93
DH4O 10/08/85 10:32 00.04 280.439 7.031 0.006 2.97
DH4O 10/15/85 10:05 00.09 287.420 6.981 0.013 3.06
DH4O 10/23/85 10:13 00.04 295.426 8.006 0.005 3.10
DH4O 10/29/85 09:32 00.07 301.397 5.97 0.012 3.17
DH40 11/705/85 09:10 00.04 308.382 6.985 0.006 3.21
DH40 11/13/85 09:55 00.07 316.413 8.031 0.009 3.28
DH40 11/21/85 11:24 00.02 324.475 8.062 0.002 3.30
DH40 12/03/85 13:20 00.08 336.556 12.081 0.007 3.38
DH40 12/10/85 12:40 00.04 343,528 6.972 0.006 3.42
DH4O0 01/23/86 11:25 00.24 387.476 43.948 0.005 3.66 Entry restricted since 12/10/85 due to

mining activities.

DH4O0 01/31/86 12:10 00.02 395.507 8.031 0.002 3.68
DH40 02/19/86 11:20 00.14 414,472 18.965 0.007 3.82
DH4O 02/28/86 13:10 00.05 423.549 9.077 0.006 3.87
DH4O 03/13/86 10:00 00.02 436.417 12.868 0.002 3.89
DH40 04/24/86 10:05 00.13 478.420 42.003 0.003 4.02
DH40 05/20/86 11:05 00.10 5064.462 26.042 0.004 4.12
DH40 06/03/86 09:58 00.20 518.415 13.953 0.014 4.32
DH4O0 09/16/86 10:05 00.34 623.420 105.005 0.003 4.66 Did not collect for several months.
DH40 11/05/86 11:18 0.27 673.471 50.051% 0.005 4.93
DH40 11/20/86 NA: NA 688,000 14.529 0.000 4.93  Not sampled.
DH40 12/30/86 12:00 00.25 728.500 55.029 0.005 5.18 Very dirty, pH 6.00.
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DH40 02/03/87 13:00 00.13 763.542 35.042 0.004 5.31 Oniy 1 bottle.

DH4O 03/06/87 10:55 0.09 794.455 30.913 0.003 5.40

DH40 03/30/87 11:05 0.10 818.462 24.007 0.004 5.50

DH40 06/18/87 12:00 0.19 898.500 80.038 0.002 5.60

DH4O 09/01/87 10:2% 0.16 O73.434 74.934 0.002 5.85

DH4O 10/20/87 11:33 1022.480 0.000 0.000 5.85 Not sampled. No calculation.

DH40 11/19/87 11:00 1052.460 0.000 0.000 5.85 Did not collect. No calculation.

DH4O 01/04/88 11:35 1098.480 0.000 0.000 5.85 Did not sample.

DH4O 02/08/88 11:30 0.55 1133.480 160.046 0.003 6.40 Collected for chemistry, sample #257.

DH4O 03/29/88 11:25 0.14 1183.480 50,000 0.003 6.54 Collected for chemistry, sample ¥326.

DH4O 05/12/88 11:40 0.20 1227.490 44,010 0.005 6.7 Sampled for Sandia PA.

DH40 07/12/88 08:40 0.15 1288.360 60.870 0.002 6.89

DH4O 09/27/88 10:25 0.21 1365.430 77.070 0.003 7.10 Collected for chemistry, sample #532.

DH40 12/13/88 09:45 0.12 1442.410 76.980 0.002 7.22

DH40 03/15/89 10:35 Trace 1534, 441 0.000 0.000 7.22 No sample. Trace of brine found.

DH4O 04/06/89 09:50 0.27 1556.410 114,004 0.002 7.49

DH40 04/20/89 09:20 0.09 1570.389 13.979 0.006 7.58

DH4O 05/17/89 10:00 0.30 1597.417 27.028 0.011 7.88

DH4O 06/06/89 09:55 0.12 1617.413 19.996 0.006 8.00 Sample not saved.

DH4O 06/29/89 10:25 Trace 1640.434 0.000 0.000 8.00 Trace of brine found.

DH4O0 07/25/89 10:18 0.07 1666.429 49.016 0.001 8.07

DH40 08/16/89 09:49 0.06 1688,409 21.980 0.003 8.13 Sample not saved.

DH4O 09/12/89 09:10 Trace 1715.382 0.000 0.000 8.13 Trace of fluid in hole. Sample not saved.

DH4O 12/13/89 10:25 0.20 1807.434 119.025 0.002 8.33 Sample not saved.

DH4O 01/10/90 09:50 0.08 1835.410 27.976 0.003 8.41

DH4O 03/05/90 09:10 0.50 1889.382 53.972 0.009 8.91

DH4O 03/13/90 13:30 NA 1897.562 0.000 0.000 8.91 Instalied sampler.

DH4O 03/19/90 11:25 0.09 1903.476 16.094 0.000 9.00 Brine probably left in hole.

DH40 03721/90 10:25 0.02 1905.434 1.958 0.007 9.02 Combined with 0.09 liters from 03/19/90.
Used 0.11 liters for calculation.

DH40 04/04/90 09:31 0.03 1919.397 13.963 0.002 9.05

DH4O 05/02/90 10:41 0.09 1947.445 28.048 0.003 9.14

DH4O 05/716/90 09:26 0.07 1961.393 13.948 0.005 9.1

DH40 06/14/90 11:19 0.13 1990.472 29.079 0.004 9.34

DH40 06/20/90 09:40 0.02 1996.403 5.931 0.003 9.36

DH40 06/28/90 09:00 0.03 2004 .375 7.972 0.004 9.39

DH40 07/17/90 11:17 0.10 2023.470 19.095 0.005 9.49

DH40 03/20/91 09:24 0.72 2269.392 0.000 0.000 10.21 Some brine may have been left in hole.
First sampling in a long time. First
evacuation with bailer, second with pump.

DH40 03/28/91 10:17 0.54 2277.428 253.958 0.005 10.75 Combined with 0.72 liters from 03/20/91.

DH40 04/10/91 B:40 0.10 2290.333 12.905 0.008 10.85

DH4O 04/717/91 10:22 0.04 2297.432 7.099 0.006 10.89

DH4O 05/01/91 09:20 0.10 2311,389 13.957 0.007 10.99

DH40 05/29/91 09:50 0.16 2339.410 28.021 0.006 11.15

DH40 06/26/91 09:05 0.17 2367.378 27.968 0.006 11.32

DH40 07/11/91 10:40 0.11 2382.444 15.066 0.007 11.43

DH40 08/08/91 09:15 0.18 2410.385 27.941 0.006 11.61

DH40 08/21/91 10:50 0.10 2423.451 13.066 0.008 1.7

DH40 09/18/91 09:15 0.14 2451.385 27.934 0.005 11.85

DH40 09/25/91 11:55 0.13 2458.497 7.112 0.018 11.98

DH4O0 10716/91 09:25 0.15 2479.392 20.895 0.007 12.13

DH40O 10/23/91 09:40 0.07 2486.403 7.011 0.010 12.20
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DH4O 11/13/91 09:30 0.14 2507.396 20.993 0.007 12.34

DH40 11/27/91 10:00 0.10 2521.417 14.021 0.007 12.44

DH4O 12/11/91 09:40 0.11 2535.403 13.986 0.008 12.5%

DHa1 12/30/84 00:00 NA 0.000 0.000 0.000 0.00 Approximate date this part of Room G
excavated.

DH41 01/24/85 00:00 NA 0.000 0.000 0.000 0.00 Uphole drilled 1/23/85 to 1/24/85.

DH4Y 02/05/85 11:15 NA 35.469 1.000 0.000 0.00 Moist, no stalactites.

DHé1 03/26/85 10:05 NA 84.420 49.951 0.000 0.00 Trace, none collected.

DH41 05/07/85 09:21 00.01 126.390 91.921 0.000 0.01

DH41 05/29/85 10:00 00.0% 148.417 22.027 0.000 0.02 Trace.

DH41 07/24/85 10:13 00.0% 204.426 56.009 0.000 0.03

DHé1 08/20/85 12:00 00.01 231,500 27.074 0.000 0.04 Trace.

DH41 08/28/85 09:35 00,02 239.399 7.899 0.003 0.06

DHée1 09/17/85 09:20 00.0% 259.389 19.990 0.001 0.07

DH&41 02/19/86 11:20 00.05 614,472 155.083 0.000 0.12 Lots of salt crystals and lumps of clay in
container.

DHé41 11705/86 11:00 NA 673.458 258.986 0.000 0.12 Dry. Funnel has been removed, salt crust on
collar.

DH41 11/20/86 12:07 NA 688.505 274,033 0.000 0.12 DOry.

DH4Y 12/30/86 12:50 NA 728.535 314.063 0.000 0.12

DH&1 02/03/87 NA: NA 763.000 348.528 0.000 0.12

DH41 03/05/87 10:55 NA 793.455 378.983 0.000 0.12 Crusty.

DH4Y 03/30/87 11:00 0.00 818.458 25.003 0.000 0.12 Dry.

DH4Y 05/07/87 11:09 0.00 856.465 63.010 0.000 0.12 Ory.

DH&41 06/18/87 11:56 0.00 898.497 105.042 0.000 0.12 Dry.

DH&41 07/28/87 11:03 0.00 938.460 145,005 0.000 0.12 DOry.

DH41 09/01/87 10:15 0.00 973.427 34.967 0.000 0.12 Dry.

DHA1 10/20/87 11:28 0.00 1022.480 49.053 0.000 0.12 Dry.

DH&1 11/719/87 10:55 0.00 1052.450 29.970 0.000 0.12 oOry.

DH&41 01/04/88 11:35 0.00 1098.480 46.030 0.000 0.12 Dry.

DH4 02/08/88 11:20 0.00 1133.470 34.990 0.000 0.12 DOry.

DH4Y 03/29/88 11:20 0.00 1183.470 50.000 0.000 0.12 ory.

DH41 07/12/88 08:40 0.00 1288.360 104.890 0.000 0.12 oOry.

DH& 09/27/88 10:20 0.00 1365.430 77.070 0.000 0.12 DOry.

DH&Y 12/13/88 09:45 0 1642.410 76.980 0.000 0.12 Dry.

DH4 1 04/06/89 09:55 0 1556.413 114.007 0.000 0.12 Hole dry.

DH4 04/20/89 09:10 0 1570.382 13.969 0.000 0.12 Hole dry.

DH41 05/17/89 10:00 0 1597.417 27.035 0.000 0.12 Hole dry.

DH41 06/06/89 09:55 0 1617.413 19.996 0.000 0.12 Hole dry.

DH41 06/29/89 10:15 0 1640.427 23.014 0.000 0.12 Hole dry.

DHA 07/25/89 09:55 0O 1666.413 25.986 0.000 0.i2 Hole dry.

DH41 08/16/89 09:55 0 1688.413 22.000 0.000 0.12 Hole dry.

DHé1 08/28/89 1C:15 0 1700.427 12.014 0.000 0.12 Collecting device removed.

DH41 12/13/89 10:03 0O 1807.419 106.992 0.000 0.12 Hole dry.

DH41T 01/10/90 09:45 0.0 1835.406 27.987 0.000 0.12 DOry.

DH41 01/24/90 10:00 0.0 1849.417 14.011 0.000 0.12 oDry.

DH41 02/07/90 10:30 0.0 1863.438 14.021 0.000 0.12 Dry.

DH4 02/21/90 09:45 0.0 1877.406 13.968 0.000 0.12 Dry.

DH4 03/05/90 09:08 0.0 1889.381 11.975 0.000 0.12 Dry.

DH41 03/19/90 11:12 0.0 1903.467 14.086 0.000 0.12 Dry.

DH&1 03/21/90 10:23 0.0 1905.433 1.966 0.000 0.12  DOry.
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DHéY 04/04/90 09:14 0.0 1919.385 13.952 0.000 0.12 Dry.
DH&Y 04/710/90 08:36 0.0 1925.358 5.973 0.000 0.12 Ory.
OH41 04/17/90 10:29 0.0 1932.437 7.0 0.000 0.12 ory.
DH&1 064/24/90 09:26 0.0 1939.393 6.9%6 0.000 0.12 Ory.
LETA 05,02/90 10:30 0.0 1947.438 8.04% 0.000 0.12 DOry.
DH41 05/09/90 09:45 0.0 1954 .406 6,068 0.000 0.12 DOry.
DH&41 05/16/90 09:1% 0.0 1961.383 6.977 0,000 0.12 DOry.
DHée1 05/23/90 12:06 0.0 1968.504 7.124 0.000 0.12 DOry.
DH41 05/31/90 09:01 0.0 1976.376 7.872 0.000 0.12 Dry.
DK 06/06/90 09:30 0.0 1982.396 6.020 0.000 0.12 DOry.
DHé 06/14/90 08:48 0.0 1990.367 7.97% 0.000 0.12 Dry.
DH&1 06/20/90 09:35 0.0 1996.399 6.032 0.000 0.12 Dry.
DHé 06/28/90 08:38 0.0 2004 . 360 7.961 0.000 0.12 DOry.
DH&1 07/17/90 11:02 0.0 2023.460 19.100 0.000 0.12 Ory.
DH&Y 07/25/90 09:43 0.0 2031.405 7.945 0.000 0.12 Dry.
OH&Y 08/01/90 10:25 0.0 2038.434 7.029 0.000 0.12 Dry.
DHé1 03/28/91 10:17 0.00 2277.428 238,994 0.000 0.12 DOry.
DH41 04710/91 8:46 0.00 2290.338 12.910 0.000 0.12 Ory.
DH&Y 04717/91 10:19 0.00 2297.430 7.002 0.000 0.12 Ory.
DH&Y 04/724/91 09:10 0.00 2304 .382 6.952 0.000 0.12 Ory.
DH6Y 05/01/91 09:12 0.00 2311,383 7.001 0.000 0.12 Dry.
DH41 05/08/91 08:24 0.00 2318.350 6.967 0.000 0.12 DOry.
DH&1 05/15/91 09:02 0.00 2325.376 7.026 0.000 0.12 Dry.
DH4 05/29/91 09:55 0.00 2339.413 14.037 0.000 0.12 DOry.
DH&Y 06/05/%1 13:45 0.00 2346.573 7.160 0.000 0.12 DOry.
DNéY 06/12/91 10:10 0.00 2353.424 6.851 0.000 0.12 DOry.
DH4Y 06/19/91 13:35 0.00 2360.566 7.142 0.000 0.12 Dry.
DHé1 06/26/91 09:10 0.00 2367.382 6.816 0.000 0.12 Dry.
DH41 07/11/91 10:49 0.00 2382.451 15.069 0.000 0.12 DOry.
DH4A 07/17/91 09:22 0.00 2388.390 5.939 0.000 0.12 Dry.
DH41 08/14/91 10:35 0.00 2616.441 28.0%1 0.000 0.12 Dry.
DH41 08/21/91 10:40 0.00 2423,444 7.003 0.000 0.12 Dry.
DH41 08/28/91 10:10 0.00 2430.424 6.980 0.000 0.12 Dry.
DH41 09/04/91 11:10 0.00 2437.465 7.041 0.000 0.12 Ory.
DH41 09/11/91 11:40 0.00 2644 ,486 7.021 0.000 0.12 Ory.
DH41 09/18/91 09:15 0.00 2451.385 6,899 0.000 0.12 Dry.
DH41 09/25/91 11:52 0.00 2458.494 7.109 0.000 0.12  Ddry.
DH&1 10/02/91 11:00 0.00 2465,458 6.964 0.000 0.12 Ory.
DH41 10/16/91 09:15 0.00 2479,385 13.927 0.000 0.12 Ory.
DH4 10/23/91 09:31 0.00 2486.397 7.012 0.000 0.12 Ory.
DHé1 10/31/91 09:42 0.00 2494.404 8.007 0.000 0.12 Dry.
DH41 11/06/91 10:03 0.00 2500.419 6.015 0.000 0.12 Ory.
DH&1 11/13/91 09:35 0.00 2507.399 6.980 0.000 0.12 Dry.
DH41 11/20/91 11:20 0.00 2514.472 7.073 0.000 0.12 Dry.
DH41 11/27/91 10:05 0.00 2521.420 6.948 0.000 0.12 oOry.
DH41 12/04/91 09:50 0.00 2528.410 6.990 0.000 0.12 Dry.
DH41 12/11/91 09:35 0.00 2535.399 6.989 0.000 0.12 Dry.
DH42 12/30/84 00:00 NA 0.000 0.000 0.000 0.00 Approximate date this part of Room G
excavated.
DH42 01/23/85 00:00 NA 0.000 0.000 0.000 0.00 Downhole drilled.
DH42 01/28/85 09:00 NA 27.375 1.000 0.000 0.00 Moist muck at the bottom.
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OHAR 02/05/8% 11:18 00.27 35.469 9.094 0.030 0.27 First time collected.
OHé42 02/11/8% 11:00 00.30 41.4%8 5.989 0.030 0.57
DH42 02/19/85% 13:10 00.33 49.549 8.091 0.041 0.90
DHé42 02/26/8% 10:48 00.26 $6.448 6.89 0.038 1.16
DHA2 03/05/85 10:00 00.28 63.417 6.969 0.040 1.44
DHA2 03/12/8% 10:20 00.2% 70,431 7.014 0.034 1.69
DH42 03/20/8% 10:%4 00.25 78.454 8.023 0.031 1.94 Valve leaked, some brine drained back down
hole.
DH42 03/26/85 10106 00.28 84.421 5.967 0.047 .22
DHAZ 04/02/85 10:4% 00.26 91.448 7.027 0.037 2.48
DH&42 04710785 10143 00.29 99.448 8.000 0.036 an
DH42 04/717/85 13130 00.24 106.%62 7.114 0.034 3.01
DH42 04/23/85 13:23 00,04 112.5%8 5.996 0.007 3,05 signiticant volume of brine drained back
down hole.
D42 04/30/85 10:31 00.38 119.438 6.880 0.0%% 3.43
DH4Q 05/07/85 09:2% 00,33 126.392 6.954 0.047 3.76
D42 05/14/8% 10:30 00.2% 133.438 7.046 0.038 4,01
DH42 05/21/8% 10:17 00.26 140.428 6.990 0.037 4.27
DH42 05/29/85 10:10 00.30 148,424 7.996 0.038 457
DHéQ 06/04/85 10:43 00.22 154 .448 6.024 0.037 (W,
DH42 06/11/8% 10:10 00.25 161.424 6.976 0.036 5.04
DH4R 06/18/85 09:53 00.2% 168.412 6.988 0.036 5.20
DH42 06/25/8% 11:15 00.2% 175.469 7.087 0.03% 5.54
DHe2 07/02/85 11:00 00.24 182.458 6.989 0.034 5.78
DH42 07/09/85 10:30 00.25 189.438 6.980 0.036 6.03
DHé42 07/16/85 11:08 00.25 196,464 7.026 0.036 6.28 Brine effervesces.
DHA2 07/24/85 10:19 00.28 204.430 7.966 0.03% 6.%
DH4R 07/30/85 09:57 00.22 210,418 5.98% 0.037 6.78
DH42 08/06/85 10:13 00.26 217.426 7.011 0.057 7.04
DHé42 08/14/8% 10:59 00.27 228.458 8.032 0.034 7.3%
DH4R2 08/20/85 10:45 00.21% 231.448 5.990 0.03% 7.52
DH4Q 08/28/85 09:45 00.29 239.406 7.958 0.036 7.81
DHéR 09/04/85 10:12 00.2% 266.425 7.019 0.036 8.06
DHé42 09/10/85 09:56 00.21 252.414 5.989 0.035 8.27
DH42 09/17/85 09:26 00.28 259.393 6.979 0.040 8.55
DH&? 09/24/85 09:37 00.24 266,401 7.008 0.034 8.7
DH&42 10701/85 09:44 00.24 273.406 7.00% 0.034 9.03
DH42 10/08/85 10:25 00.23 280.434 7.028 0.033 9.26
DH42 10/15/85 10:00 00.23 287.417 6.983 0.033 9.49
DHé42 10/23/85 10:07 00.26 295.422 8.005 0.032 9.75
DRé2 10/729/85 09:16 00.24 301.386 5.964 0.040 9.99
DH42 11705/85 09:05 00.22 308.378 6.992 0.031 10.21
DH42 11/13/85 09:46 00.26 316.407 8.029 0.032 10.47
DH42 11/21/85 10:53 00.26 324,453 8.046 0,032 10.73
DH42 11/26/85 10:59 00.16 329.458 5.005 0.032 10.89
DHé42 12/03/85 13:10 00.20 336.549 7.091 0.028 11.09 Sample for chem. anal. #2.
DHé42 12710785 12:50 00.22 343,535 6.986 0.031 11.31
DH42 01/23/86 11:30 01.32 387.479 43,944 0.030 12.63 Entry restricted since 12/10/85 due to
mining activities.
DH42 01/31/86 12:08 00.30 395.503 8.024 0.037 12.93
DH42 02/12/86 10:35 00.38 407.441 11.938 0.032 13.34
DH&42 02/19/86 11:10 00.22 414,465 7.024 0.031 13,53
DH42 02/28/86 13:00 00.31% 423.542 9.077 0.034 13.84
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DH42 03/06/86 10:30 00.17 429.438 5.806 0.029 14.01

DH42 03/13/86 09:5% 00.21 436,412 6.974 0.030 14.22

DHé42 03/26/86 10:00 00.39 449,417 13.008 0.030 14.61

DHé42 04/02/86 09:2%5 00.20 456,392 6.97% 0.029 14.81

DHé42 04/08/86 09:30 00.20 462,396 6.004 0.033 15.01

DHé42 04/16/86 11158 00.24 470.497 8.101 0.030 15.23%

DHé42 04/26/86 09:55 00.21 478,413 7.916 0.027 15.46

DH42 04/30/86 10141 00.17 484 445 6.032 0.028 15.63

DH42 05/06/86 10:10 00.19 490,426 5.97 0.032 15.82

DHé42 05/13/86 10:00 00.20 WOT.417 6.993 0.02¢9 16.02

DH42 05/20/86 11:00 00.20 504,458 7.041% 0.028 16.22

DHG2 05/27/86 15:3% 00.20 511.649 7.19% 0.028 16.42

DHé42 06/03/86 09:50 00.20 $18.410 6.761 0.030 16.862

DHé42 06/10/86 11:13 00.17 525.467 7.087 0.024 16.79

DH42 06/17/86 10:40 00.20 §32.444 6.977 0.029 16.99 Sample for brine chemistry, #22.

DH42 06/24/86 10:40 00.18 539.444 7.000 0.026 1797

DHé42 07/01/86 13:4% 00.20 546.573 7.129 0.028 17.57

DHé2 07/08/86 10:22 00.20 553,432 6.859 0.029 17.57

DHé42 07/16/86 10:1% 00.30 561,427 7.99% 0.038 17.87

DH42 07/22/86 09:50 00.16 567.410 5.983 0.027 18.03

DH4R 07/29/86 10:2% 00.20 574.434 7.024 0.028 18.23

DHé42 08/05/86 11:00 00.22 581.458 7.026 0.031 18.4%

DHé42 08/12/86 10:20 00.20 588,431 6.973 0.029 18.65

DHé42 08/19/86 11:20 00.18 595.472 7.041 0.026 18.83

DHe2 08/26/86 10:25 00.20 602,434 6.962 0.029 19.03 Static Level not measured.

DHé42 09/04/86 10:20 00.2% 611.431 8.97 0.028 19.28

DH42 09/09/86 093146 00.14 616,407 4.976 0.028 19.42 Sample # 24.

DH42 09/16/86 09:%2 00.20 623,411 7.004 0.029 19.62

DH42 09/23/86 09:58 00.15 630.415 7.006 0.021 19.7

DH42 10701786 12:03 00.36 638.502 8.087 0.045 20,13

DH42 10/08/86 10:55 00.15 645,455 6.953 0.022 20,28

DHé42 10/714/86 11:19 00.1% 651.472 6.017 0.025 20.43

DH42 11/05/86 11:07 0.52 673.463 21.99 0.024 20.9%

DH42 11/20/86 12:10 00.33 688,507 15.044 0.022 21.28

DH42 12/30/86 11:45 00.78 728.4%0 39.983 0.020 22.06 0.50 liters for sample, pH 5.91.

DH42 02/03/87 12:50 00.85 763.535 35.045 0.024 22.91  T=29.8¢c, T 28.8, pH 6.23.

DH42 03/06/87 10:45 0.48 794 .448 30.913 0.022 23.59

DH42 03/30/87 11:00 0.53 818.458 24.010 0.022 26,12

DH42 05/07/87 11:15 0.90 856.469 38,011 0.024 25.02 Brine effervesces.

DH42 06/17/87 10:35 0.9 897.441 0.000 0.000 25.93 sSamples removed for chemistry, #112A,
#1128, wood fragments in hole. Some brine
left in hole, no calculation.

DH42 06/18/87 11:56 0.10 898.497 462.028 0.024 26.03 Calculated using 1.01 liters (0.91 L.
6/17/87 plus 0.10 L. 6/18/87).

DH42 07/28/87 11:10 0.9 938.465 39.968 0.024 26.97

DHé42 09/01/87 10:15 0.79 973.427 34.962 0.023 27.76 Collected for chemistry, sample #151 A&B.

DH42 10720787 11:31 1.29 1022.480 49,053 0.026 29.05

DH42 11/19/87 10:55 0.75 1052.450 29.970 0.025 29.80 Collected for chemistry, sample #229.

DH42 01/04/88 11:30 1.13 1098.480 46,030 0.025 30,93

DH42 02/08/88 11:20 0.75 1133.470 34.990 0.021 31.68 Collected for chemistry, sample #255 &
#256.

DH42 03/29/88 11:20 1.10 1183.470 50,000 0.022 32.78 Collected for chemistry, sample #323 -
#325.
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DAYS DAYS CUMULAT I VE
LITERS  SINCE USED FOR LITERS LITERS
LOCATION DATE TINE REMOVED  1/1/8% CALCULATION  PER DAY COLLECTED REMARKS
DHé2 05/05/88 09:30 0.75. 1220.400 36.930 0.020 33,53  sampled for Sandia PA.
DH42 05/12/88 09:4% 0.13 1227.410 7.010 0.019 33.66 Sempled for Sandia PA.
DH42 07/12/88 08:35 1.18 1288.360 60.950 0.019 34,81 Collected for chemistry, sampie #4135 &
w16,
DH42 07/28/88 10:10 0.34 1304.420 16.060 0.021 35.13  sampled for Sandia PA.
DN&2 09/27/88 10:20 0.66 1365.430 61,010 0.011 35,81 Collected for chemistry, sample #530 &
s,
DH42 12/13/88 09:38 1.7 1442.400 76,970 0.022 37.52 Collected for chemistry. sample #628 -
w631,
DHé42 03/15/89 10:30 1.50 1534.438 92.037 0.016 39.02 sSample saved for chemistry, sample #722 -
Tk,
DHé42 04/06/89 10:10 0.%4 1556.424 21,984 0.02% 39.5%6
DH42 04/20/89 09:10 0.50 1570.382 13,938 0.036 40.06
DH42 05/17/89 09:4% 0.66 1597.406 27.024 0.024 40.72
DN42 06/06/89 09:50 0.41 1617.410 20,004 0.020 41.13  sample saved for chemiatry,
DH42 06/29/89 10120 0.35 1640.431 23.021 0.01% 41.48
DHé42 07/2%/89 10110 0.55 1666.424 25.993 0.021 42.03 Sample saved for Sandia brine study.
DHé42 08/16/89 09:40 0.36 1688.403 21.97m 0.016 42.39 sSample not saved.
DH42 09/12/89 09:00 0,3% 1718.375 26.9m 0.013 42.74 Sample saved for chemistry.
DH42 12/13/89 10:03 1.50 1807.419 92.044 0.016 64,24 Semple saved for chemistry, sample ¥898.
DHé2 01/10/90 09:4% 0.70 1833,406 27.987 0.02% bh .94
DHé42 01/24/90 09:57 0,27 1849.415 14.009 0.019 45.21
DHé42 02/07/90 10:23 0.34 1843.433 14,018 0.026 45.8%
DHé42 02/21/90 10:19 0.32 1877.430 13.997 0.023 45.87
DH42 03/05/90 09:00 0,36 1889.37% 11,945 0.030 46.23
DH42 03/13/90 12:00 NA 1897.500 0.000 0.000 46,23 Installed sampler.
DH&2 03/719/90 11392 0.08 1903.467 14,092 0.000 46.29 Brine probably Left in hole.
LTTY 03/21/90 10:23 0.08 190%,433 1.966 0.008 46,37 Combined with 0.06 \{ters from 03/19/90.
Used 0.14 Liters for calculation.
DH42 04/04/90 09:24 0.26 1919.392 13.959 0.017 46,61
DH42 04/10/90 08:43 0.14 1925.363 R 24] 0.023 46.78
DH42 04/17/90 10:29 0.14 1932.437 7.074 0.020 46,89
DH42 04/24/90 09:26 0.13 1939,393 6.956 0.019 47,02
DH42 05/02/90 10:39 0.15 1947444 8.051 0.019 &7.17
DH42 05/09/90 09:01 0.13 1954.376 6.932 0.019 47.30
DH42 05/16/90 09:11 0.13 1961.383 7.007 0.019 47.43
DH42 05/23/90 12:08 0.14 1968.506 7.123 0.020 47.57
DH42 05/31/90 08:5¢ 0,13 1976.374 7.868 0.017 47.70
DH42 06/06/90 09:37 0.13 1982.401 6.027 0.022 47,83
D42 06/14/90 08:46 0.16 1990, 345 7.964 0.020 47.99
DH42 06/20/90 09:35 0.12 1996.399 6.034 0.020 4«8.11
DH42 06/28/90 08:55 0.15 2004.372 7.973 0.019 48,26
DH42 07/17/90 11:08 0.3t 2023.464 19.092 0.016 48.57
DH42 07/25/90 09:40 0.20 2031.403 7.939 0.025 48,77
DH42 08/01/90 10:20 0.15 2038,431 7.028 0.u21 48,92
DHé42 03/28/91 10:06 3.02 2277.421 0.000 0.000 51.94 some brine may have been left in hole,
First sampling in a long time. Sampler
still functioning.
DH42 04/10/91 8:46 0.90 2290.338 0.000 0.000 52.84 Partial evacuation,
DH42 04/11/91 08:42 0.50 2291.363  252.930 0.017 53.34 Combined with 3.02 liters from 03/28/91 and
0.90 titers from 06/10/91.
DH42 04/17/91 10317 0N 2297.428 6.065 0.018 53.45
D42 04/24/91 09:05 0.12 2304.378 6.950 0.017 53.57
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DAYS DAYS CUMULATIVE

LITERE SINCE USED FOR LITERS LITERS
LOCATION DATE TIME REMOVED  '/1/83 CALCULATION PER DAY  COLLECTED REMARKS
ONb2 03701791 09:1% 0.12 231,383 7.008 0.017 13.69
DHé2 05/08/91 08:24 0.12 2518.3%0 4.967 0.017 3.0
OH42 09/13/91 09102 0.12 2325.376 7.026 0.017 93.93
OHaZ 03/29/91 09188 0.27 2339.413 14.037 0.0v9 94,20
DH4R 06/05/91 13140 0.14 2344.969 7.1%6 0.020 $%.3
DHAQ 06/12/91 10:07 0.12 2383%.422 6.093 0.018 S4.46
DHAR 06/19/91 13133 0.13 2360.966 7.164 0.018 5.9
OH&2 06/26/91 09110 0.12 2347.302 6.816 0.018 54.7%
DHA2 07/11/91 10149 0.27 2382.431 15.069 0.018 54.98
DH42 or/17/91 09122 0.11 2388.390 5,930 0.019 93.09
DHé2 07/30/91 10:48% 0.30 2401.427 13.0%7 0.023 5.3
DH&2 08/08/91 09110 0.24 2410.382 8.9%8 0.027 55.43
DH42 08/14/91 10:33 0.16 2616.440 6.0%8 0.026 5.
DHeR 08/29/91 10:43 0.17 2023, 448 7.008 0.024 $5.96
DHe2 08/28/91 10:10 0.26 2430.424 6.976 0.034 96.20
DH4R 09/04/9% 11:10 0.18 2437.445 7.041 0.026 %.38
DH&2 09/11/91 11140 0.16 2444 . 486 7.021 0.023 $6.%4
DHeQ 09/718/91 09110 0.18 2451,382 6.096 0.026 6.7
DHb2 09/25/91 11152 0.18 2458.494 7.412 0.021 $6.87
DHé2 10702/91 11:00 0.1% 2463 ,438 6.964 0.022 s7.02
DHAR 10716/91 09118 0.26 479,388 13.927 0.019 97.28
(LT} 10/23/91 09:31 0.1é 2486.397 7.012 0.023 §7.44
DH42 11706/91 10:03 0.28 2300.419 14,022 0.020 s7.1m
LLTY 19/713/91  09:3% 0.15 2507.39¢ 6,980 0.02 §7.87
DH42 11720/91 11120 0.14 514,472 r.073 0.020 58.01
DH&2 11727/91 10:08 0.13 2521.420 6.948 0.019 58.14
DHAQ 12/04/91 09:52 0.12 2528.411 6.994 0.01? 58.26
DH42 12/711/91 09:3% 0,10 2535.399 6.988 0.0%4 %8.36
DH&R 12/18/91 09:1% 0.13 2542,385 6.986 0.019 58.49
DH42 12/23/91 08:40 0.10 547,361 4.976 0.020 58.5¢9
DH42A 12/30/84 00300 NA 0.000 0.000 0.000 0.00 Approximate cdate this part of Room G

excavated.
DH42A 0172%/85 00:00 NA 0.000 0.000 0.000 0.00 ODownhole drilled (re-drill of DH42) to
recover core from 20 to 40 ft,

DH&ZA 01/28/85 09:00 NA .38 1.000 0.000 0.00 Brine in hole.
DH&2A 02/05/8% 11:1% 00.8% 35.469 9.094 0.093 0.85 First time collacted.
DH42A 02/11/8% 11:00 00.99 41.458 5.989 0.168 1.84
DH42A 02719785 12:10 01,45 49.507 8.049 0.180 3.9
DH42A 02/26/8% 10:45 01.18 56.448 6.941 0.170 (WY,
DH&2A 03/05/85 10:00 01,24 43.417 6.969 0.178 .M
DH42A 03/12/8% 10:20 01.29 70.431 7.014 0.184 7.00
DH&42A 03/20/85 11:00 01.45 78.458 8.027 0.181% 8.45
DH42A 03/26/8% 10:10 01,07 84,424 5.966 0.179 9.52
DH42A 04702788 10:4% 01.15% 91.448 7.024 0.164 10.67
DH42A 06710783 10:45 01.45 99.448 8.0u0 0.181 12.12
DH42A 04717788 13:30 01.32 106.562 7.114 0.186 13.44
DH42A 04/23/8% 13:23 01,07 112,558 5.996 0.178 14,91
DH42A 04/30/85 10:2% 01.3% 119.433 6.875 0.196 15.86
DH42A 05/07/85 09:23 01.39 126.391 6.958 0.200 17.85
DHA2A 05/14/85 10:25 01.34 133,434 7.043 0.190 18.%9
DH42A 0%5/21/8% 10:14 01.29 160,426 6.992 0.184 19.88
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DAYS DAYS CUMNLATIVE
LITERS sINCE usto ror LITERS Livans
LOCAT ION DATE TINE REMOVED 1/1/8% CALCULATION  PER DAY  COLLECTED REMARKS
DHA2A 09/20/8% 10:30 01.28 148,438 8.012 0.160 .16
DHAZA 06/04/85 10:50 01,03 154,451 6.013 0.1 2.1
DHAZA 06711788 10118 01.19 161,427 4.97 o.m 3.3
ON4ZA 06/18/85 09:91 01.18 168.410 6.983 0.169 24.%
DHA2A 06/25/83 11:03 01.16 175.462 7.092 0.164 “s.n
DHAZA 07/02/8% 11100 01.12 182.458 .99 0.160 26.84
DH&2A 07/09/8% 10:28 01.12 189.434 6.97 0. 161 27.96 das etfervescing from sample.
OHAZA 07/716/8% 11110 01.1% 196.468 7.00 0.1358 20.07  Srine effarvesces.
DHAZA 07724788 10:28 01,23 204,434 7.960 0.194 30.30
DHA2A 07/30/85 09:34 00.94 210.412 5.7 0.187 3.
DHAZA 08/06/8% 10:10 01.0% 217,424 7.012 0.150 3.9
OHARA 08/14/8% 10:33 01.1% 225,440 8.018 0.138 33.40
OHAZA 08/720/8% 10114 00.92 231,420 5.986 0.1%4 3.0
DHAZA 09/04/8% 10110 00.99 246,424 7.021 0. 141 36.48
DH42A 09710783 09:9% 00.83 252,413 5.989 0.139 149 3|
DH&QA 09/17/8% 09125 00.92 299.392 6.97% 0.132 38.23
DHAZA 09/24/8% 09:23 00.94 266.392 7.000 0.134 39.17
DHAQA 10/701/85 09140 00.93 273.403 7.01 0.133 40.10
DH&2A 10/708/85 10:24 00.96 280.433 7.030 0.137 41.06
DHAZA 10713/85 10:1% 00.81 287,427 6.99% 0.116 41.07
ON&RA 10/23/8% 10:10 01.02 298,424 7.997 0.128 42.89
ONARA 10/729/8% 09:20 00.7% 301,389 5.96% 0.126 43.64
DHe2A 11705/8% 09:00 00.86 308.37% 6.986 0.123 44,30
DHARA 11713/88 09144 01,03 316.406 8.031 0.128 43.%93
DH&ZA 11721785 10150 00.94 324.451 8.04% 0.117 46,47
DHAZA 11/726/8% 10:9% 00.61 320,458 $.004 0.122 47.08
DH&2A 12/03/8% 13108 00.78 336,545 7.090 0.110 47.86 sSampie for chem. anal. M,
OHA2A 12710/8% 12:%0 00.86 343,538 6.99%0 0.123 .7
DN&2A 01/23/86 11:40 03.13 387.406 43.9% 0.117 53.85 Entry restricted since 12/10/8% due to
mining sctivities,

OH42A 01/31/86 12:00 00.92 393.%00 8.014 0,118 .7
DHAZA 02/12/86 10140 01,38 407,444 11.944 0.114 %6.13
DH42A 02/719/86 11:1% 00.80 414,469 7.02% 0.114 %6.93
DN&2A 02/20/86 12:%% 00.90 423,538 9.049 0.099 $7.83
DH42A 03/06/86 10:28 00.70 429,434 $.896 0.119 $8.93
DH4ZA 03/13/86 09:48 00.73 436.408 6.974 0.10% 59.26
DHA2A 03/26/86 09:40 01.39 449,403 12,993 0.107 60.483
DH& A 04/02/86 09:20 00.80 456,389 6.986 0.11% 61.4%
DH&2A 04/08/86 09:28 00.43 62,396 6.00% 0.10% 62.08
DH&4RA 064716786 11150 00.89 470,493 8.0% 0.110 62.97
DH&2A 04/26/86 09:50 00.87 478,410 7.017 0.00% 63.64
DH&2A 04/30/86 10:34 00.76 484,442 6,032 0.12¢ 64.40
DH42A 05/06/86 10:00 00.%% 490,417 5.97% 0.092 64.95
DH4 A 05/13/86 10:00 00,73 W9T.417 7.000 0.104 6Y.68
DH4ZA 05/20/86 11:00 00.70 504,458 7.041 0.099 66.38
DH42A 05/27/86 15:3% 00.6% 511,649 7.191 0.00) 67.03
DH4RA 06/03/86 09:50 00.66 918,410 6.76% 0.098 67.69
DH&RA 06710/86 11:1% 00,54 523,469 7.059 0.076 68.23
DH&2A 06/17/86 10:31 00,68 532,438 6.969 0.093 68.88 Sample for brine chemisrtry, #21,
DH42A 06/24/86 10145 00.63 539.448 7.010 0,090 69.91
DH&RA 07/01/86 13:%0 00,71 $46.576 7.128 0.100 70.22
DH&Z2A 07/08/86 10:2% 00.43 583,434 6.8%8 0.092 70.8%
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DAYS DAYS CUMULATIVE
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DHARA 07/16/86 10100 00.86 361.417 7.983 0.083 7.9

DH&2A 07/22/86 09:48 00,4 947,408 $.994 0.102 . 2

ON&ZA 07/29/86 10:2% 00.71 74,434 7.026 0.10% n.Q

ON&dA 08/03/86 10133 00.86 501.4%3 7.02% 0.0% n.o

DHAZA 08/12/86 10123 00.43 988.433 6. 0.090 Th.02

ON&ZA 08/19/86 11122 00.88 999.474 7.041 0.097 74.80

DHAZA 08/26/86 10128 00.68 602,436 §.962 0.098 7T5.40  Static level not measured.

OHAZA 09/04/86 10123 00.7% 611,434 8.9 0.0m™ 76.19  Valve broke off and left in hole after
collecting most of brine, Some brine left
in hole.

ONe2A 09/09/86 09140 00.07 616,403 4.9 0.014 T6.26 NBottom obetructed by object in hole, Sample
# s,

DN4ZA 09/16/86 09139 00.9% 623.416 7.013 0.138 mn.au

DHAZA 00/23/86 10:102 00.60 630.418 7.002 0.086 7.0

DHAZA 10701786 11157 00,43 638.498 8.080 0.0%3 m.n

DHAZA 10/08/86 10133 00.89 649,433 6.997 0.116 ™.08

DHAZA 10714786 11124 00.%6 8147 ¢.020 0.093 .61

DNeZA 11/05/86 11:04 1.94 473,461 21.986 0.088 8.5

DMAZA 11720786 12108 0%.40 688,506 19.043 0.093 n."

DHAZA 12/31/86 11130 02.9\ 1949 40.973 o.om 85.86 0.99 Liters for sample, pit 5,86,

LTTY 02/03/87 12139 03.1% 763.924 34.043 0.003 89.01 Ta29.8¢c, T 20.9, pM 6.20.

DHA2A 03/06/87 10143 2.8% 94,448 30.924 0.084 .62

DMAZA 03/30/87 101%¢ 2.%2 818.4%6 24.008 0.101 94,14

ON&2A 05/07/87 11110 3.7 836.463 38.009 0.083 7.3

DH42A 06/17/87 10130 2.94 8907.438 0.000 0.000 100.25 samples removed for chemistry. W113A,
W1138, #119A, #1198, WY18A, #1188, Approx,
0.01 Liter spilled. Some brine left in
hole, no ecale.

DH42A 06/18/87 11:% 0,10 898,496 42,031 0.073 100.36 Caloulated using 3.0% Liters (2.94 L.
6/17/87 plus 0.11 |, 6/18/87),

DH42A 07/28/87 11:03 3.07 938.460 19.964 0.0 103.43

DHA2A 09/01/87 10108 2.49 973422 34.962 0.077 106.12  Coliected for chemintry, sample #1354 ALD
and Sample #1350 ALB. Both samples
effervesce,

DHG2A 10/720/87 11128 3.73 1022.480 49,058 0.076 109.8%

OHG2A 11719/87 10188 2.17 1052.4%0 29.970 0.072 112.02  Collected for chemistry, semple #4228 &
233,

DM&2A 01/04/88 11125 3.28 1098.480 46.030 0,074 115.30

DH42A 02/08/88 11110 2.47 133,470 34,990 o.on 117.77  Collected for chemistry, sample #2350, #2951,
¥252, w233, b w2k,

DH&2A 03/29/88 11118 3,57 1183.,470 $0.000 0.07 121.34  Collected for chemistry, sempie #316 -
wia.

DHA2A 05/05/88 09:00 2.38 1220,380 36.910 0,084 123.72  sampled for Sandia PA,

DH42A 05/12/88 09:40 0.50 1227,400 7.020 0.071 126.22  Sampled for Sandia PA.

DH4ZA 07/12/88 08:30 4.06 1288,35%0 60.950 0.047 128.28 Colliected for chemistry, sample #407 -
w16,

DHe2A 07/28/88 10:118 1.2% 1304.430 16.080 0.078 129.33  Sompled for Sandia PA.

DHG2A 09/14/88 08:45 3.00 1352.360 47.9%0 0.043 152.%93

DHG2A 09/27/88 10:10 1.07 1365.420 13.040 0.082 133.60 Collected for chemistry, sample #528 &
”29.

DH42A 12/13/88 09138 7,95 1442.400 76,980 0.103 141,88 Collected for chemistry, sample #618 =
nat.

DH42A 03/15/,89 10:00 5.82 1934.417 92.018 0,063 147.37  Sample saved for chemistry, ssmple #714 -
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LITERS since UKD rom LITERS LiTERs
LOCAT {ON DATE ting REwmovED  1/1/88 CALCULATION  PER DAY coLLECTED REMARKS
DHARA 04/706/89 10113 1.44 19%6.427 22.010 0.088 148,81
DHAZA 04/720/89 09:00 0.78 1970.37% 13.94 0.054 149,56
ONA2A 05/17/89 09143 1. 01 1997.406 27.034 o.om 151,47
DHARA 06/06/89 09148 1.30 1617.406 20.000 0.08% 152.77  Yempie saved for chemistry,
DHAZA 06/29/89 10119 1,38 1840.427 3.0 0.0%9 15.12
DN&ZA 07/25/89 10109 1.3% 1664.420 23.993 0.0%8 155,43  tample saved for Sandis brine study.
DHAZA 08/14/89 09131 1.48 1608.397 Hnowm 0.087 157.91  Sampie saved for Sendis brine study,
DHARA 09/12/8% 00150 1.43 1719.348 6.9 0.040 150.74  Semple saved for chemistry,
OMAZA 1'%/ 09120 5.28 1807.389 92.021 0.087 164.02  Sample saved for chemiatry, sample M897.
DHAZA 01710/90 09136 1.9% 1635.400 .04 0.0m0 163.97
ONe2A 01/24/90 09:92 0.7 149,411 14.011 0.054 1.7
DH&ZA 02/07/90 10:20 0.9% 1843.431 14.030 0.088 167.87
DN42A 02/21/90 09:%¢ 0.81 1877.444 13.983 0.0%8 168,48
DHAZA 03/03/90 08:4? 0.48 1889.346 11.992 0.087 169,16
DNARA 03/13/90 11136 WA 1697.403 0.000 0.000 169.16  Inatalled ssnpler,
DHAZA 03/19/90 11,07 0.9 1903.463 16.007 0.000 169,67 Partial evacuation.
DH42A 03/21/90 10:12% 0.28 1908.431 1.968 0.049 16995  Combinad with 0.51 Liters from 03/19/90,

Used 0.79 Liters for calculation.

DHe2A 04/04/90 09:14 0.60 1919.388 13.954 0.043 170.58

DNARA 04/10/90 08:140 0.8 1929.361 .97 0.097 171,13

ONARA 04/17/90 10119 0.38 1932.430 7.049 0.054 179

OHeZA 04/34/90 09118 0.42 1939.388 6.9 0.060 171.93

ONA2A 05/02/90 10132 0.5% 1947.439 8.0%4 0.063 1R.M

ONA2A 09/09/90 08:48 0.39 1954, 367 6.928 0.0% 12.83

DHAZA 05/16/90 09107 0.43 1961.380 7.013 0.061 173.26

OMA2A 05/23/90 12:08 0.40 1968.506 7.136 0.0%6 173.66

DHAZA 09/31/90 08147 0.46 1976.366 7.060 0.0%9 1%

OM42A 06/06/90 09130 0.3 1982.306 6,030 0.0%6 174,46

DM&ZA 06/14/90 08:38 0.39 1990.360 7.964 0.049 174,08

DHAZA 06/20/90 09:33 0.43 1996.398 6.038 0.07% 175.30

DHARA 06/728/90 08130 0.43 2004, 368 7.970 0.0%6 157"

DH42A 07/17/90 11:04 0,%6 2023461 19.093 0.000 176.31 pPartial evacuation,

OH4ZA 07/18/90 10130 0.48 2024438 o.om 0.052 176.79 Combined with 0.56 liters from 07/17/90,

Used 1.04 Liters for calculation,

DNG2A 07/25/90 09:37 0.43 2031.404 6.963 0.082 .22

DHAZA 08/01/90 10:18 0.%0 2038.429 7.028 0.07m tn.rn

DH62A 03/28/91 09140 18.89 277,403 0.000 0.000 196.61 Soms brine may have been left in hole,

First sampling in & long time.
DN4RA 04710/91 8i146 0,89 2290.338 0.000 0.000 197,50 Partial evacuation,
DHéRA 04711791 08:30 0,14 291,354 252.920 0.079 197.64 Combined with 18.89 ({ters from 03/28/91

and 0,89 Liters from 04/10/91,
OHA2A 04/17/91 10118 0.38 9T .427 6.073 0.0%8 197.99
DH42A 04/264/9% 09:08 0.40 2304.378 6.9% 0.058 198,39
DHAZA 08/01/91 09110 0.40 311,382 7.004 0.0%7 198,79
DHA2A 05/08/91 08:19 0.34 2318.347 §.965 0.049 199.13
DHAQA 05/15/91 08:58 0.40 2329.374 7.027 0.0%7 199.53
DH42A 05/29/91 091586 0.6% 339,414 146.040 0.046 200.18
DH62A 06/03/91 13:38 0.47 2346.%6 7.1%2 0.066 200,65
DHAZA 06/12/91 10:00 0.%3 2383.417 4.851 0.om? 201,18
OHAZA 04/19/91 13:30 0.49 2360.563 T.1466 0.0%7 201,59
OHAZA 06/26/91 09116 0.39 2367.386 6.823 0.057 201,98
DH4ZA 07/11/91 10:14% 0.%% 2382.448 15.062 0.037 202,93
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DNAZA 07/17/91 09:20 0.% 1388.38¢9 0.000 0.000 203.11  Partial evacuation.

DHAZA 07/18/91 09:50 0.1 2389.410 0.000 0.000 203.22 Partial evacustion.

DHAZA 07/30/9% 10110 0.42 201,424 18.976 0.0%9 203,64 Combined with 0.58 Liters from 07717 and
0.11 Liters from 07/18/91.

DH4A 08/08/91 09:08 0.47 410,378 8.9%4 0.092 204,114

DHARA 08714791 10130 0.48 2416.438 6.060 0.074 204,36

DHAZA 08/721/91 10140 0.38 23,444 7.006 0.054 204.94

DHAZA 08/28/91 09:38 0.39 2030.413 .M 0.0%6 205.33

DNARA 09/04/91 11100 0.93 A37.458 7.043 0.07% 205.86

DHAZA 09/11/91 11138 0.39 2044 . 483 7.02% 0.0%6 204,29

ONAZA 09718791 09100 0.40 Us1.378 4.092 0.0%8 206.48

DHAZA 09/28/91 11150 0.3 2458.493 7.118 0.044 206.96

DHAA 10702791 11107 0.4% 24638.463 6.970 0.0%¢9 207.37

DNeZA 10/716/9% 09110 0.43 279,382 13.919 0.031 207.80

DHAZA 10/723/91 09130 0.43 2486.3% 7.014 0.081 200.23

DHARA 10731791 09:40 0.50 2094.403 8.007 0.062 208.73

DHAZA 11706791 10100 0.36 2300.417 8.014 0.060 209.09

DHAZA 11713791 09139 0.28 2307.402 6.98% 0.040 209.37

DH42A 11720791 11134 0.44 BT 7.073 0.062 409.84

DNAZA 11727791 10:08 0.33 2321.420 6. 43 0.048 210.14

DHAA 12704791 09192 0.40 2528.411 6.991 0.087 210.%4

DNAZA 12211/91 09130 0.38 2539.39¢ 6.983 0.0%4 210.92

DHA2A 12718791 09110 0.4 2342.382 4.986 0.0%9 211.33

DHAZA 12/23/91 08:3% 0.%7 2547.358 4.976 0.074 m.mn

DHPAOY 10/29/86 00100 NA 0.000 0.000 0.000 0,00 DOrift excavated at 81950/81320,

DHPAOY 01/08/87 00:00 NA 0.000 0.000 0.000 0.00 uUphole drilling initiated 12/08/86, stopped
on 12/09/86 at 27.9 ft. Orilling resumed
1/02/87 and completed 1/06/87,

DNP401 03/06/87 09118 0.12 794,388 1.000 0.000 0.12  First time collected.

DHPAOY 03/30/87 09:18 0.06 818.38% 26,000 0.003 0.18

DHP4OY 04/722/87 11510 0.17 841,468 23.080 0.007 0.35 Stalactite growth beside funnel.

DHPAO1 06/11/87 10:00 0,38 891.417 49,992 0.008 0.73 Sample removed for chemistry #105A.

OHPAOY 07/28/87 10:13 0.27 938.427 47,010 0.006 1.00 Sample collected for chemistry sample #105,
Clay accumuiation in container.

DNP4OY 00/01/87 08:5% 0.32 973.372 34,943 0.009 1.32 Collected for chemistry, sample #10%

DHP4OY 09/16/87 09:1% 988.385% 0.000 0.000 1,32 0.01 | In Jar, not removed. No calculation,

DRP4OY 11/16/87 081350 0.59 1049.370 75.998 0.008 1.91  cCollected for chemistry, sample #196.
Combined with sample #238 and split to form
samples #3964, #3097, & #4308 on 03/30/88.

DKP4O1 02/09/88 09:00 0.43 1134.380 85.010 0.008 2.34 Collected for chemistry, sampie #238.
Combined with #196 and spiit to form
sarples W396, #397 & #4398 on 3/30/88.

DHP4OY 03/07/,88 10:00 0.02 1161.420 27.040 0.001 2.36 Removed collecting device,

DHP4OY 03/29/88 09:00 1183.380 0.000 0.000 2.36 No collecting device,

DHP4DY 07/12/88 13:50 1288,580 0.000 0.000 2.36 No funnel.

DHP4OY 09/27/,88 13:00 0.00 1349%.540 0.000 0.000 2.36 None collected,

ONP4OY 10/13/88 10:00 1381.420 0.000 0.000 2.36 Installed funnel and collection bottle.

DNPAO1 12/13/88 10:%0 O 1642.450 481,030 0.000 2.36 Ory.

DNP4OY 04/20/89 13:08 © 1570.94% 128.094 0.000 .36 MHole dry.

DNP4O1 05/17/89 09:00 © 1997.37% 26,830 0.000 2.36 Mole dry.

DHP4OY 06/29/89 09:10 0 1640,382 43,007 0.000 2.36 Hole dry.
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DKP4O1 08/16/89 09:00 O 1688.37% 47.993 0.000 2.36 Hole dry.
DHPLOY 11715789 10:28 O 1779434 91.0%¢9 0.000 1.36 Hole dry.
DHPAODY 12/12/89 1288 0 1806.517 27.083 0.000 2.36 ole dry.
OHP4OY 03/05/90 12:10 0.0 1889.507 82.990 0.000 2.3 DOry.
DHPADY 03/21/90 09:10 0.0 190%.382 15.87% 0.000 .34 ory,
DHPAOY 04711770 10123 0.0 1926.433 21,084 0.000 2.36 Ory.
ONP&OY 05/02/90 09138 0.0 1947.399 20.944 0.000 .36 DOry.
DHP4O1 05/08/90 10:10 0.0 1983.424 6.02% 0.000 .36 Ory,
DHPADY 08/17/90 09:%4 0.0 1962.38% 8.961 0.000 .36 Ory.
OHP4OY 03/23/90 13140 0.0 1968,.369v 6.184 0.000 2.36 Ory.
DuP4OT 06/06/90 08:93 0.0 1982.370 13.80% 0.000 2.3 Ory.
DHPAOY 06/14/90 11100 0.0 1990.438 8.088 0.000 .36 Ory.
DHP4OY 06/20/90 10:31 0.0 1996.438 5.980 0.000 .38 Ory.
DHPAOY 07/17/90 09137 0.0 2023.401 26.963 0.000 2.3 ory.
DHP4O1 07/2%/90 11126 0.0 2031.476 8.07% 0.000 .36 DOry.
OHP4DY 08/07/90 09:20 0.0 2044, 389 12.913 0.000 .36 ory.
ONP4OY 08/16/90 08:94 0.0 2033.371 8.982 0.000 .36 Ory.
OHPAODY 08/29/90 11132 0.0 2064.481 7.000 0.000 .36 Ory.
DKPADY 09/05/90 10128 0.0 073,436 6.933 0.000 .36 Ory.
OHPAOY 09/12/90 08140 0.0 2080,361 6.92% 0.000 .36 DOvy,
DNPAOY 10/20/90 10120 O 0.000 0.000 0.000 0.00 Ory.
DKP40Y 12/20/790 10:03 O, 0.000 0.000 0.000 0.00 oOry.
OHP40Y 03/20/91 13137 0.00 2269.5947 90.147 0.000 2.36 Ory.
DHPAO1 04/10/91 12:20 0,00 2290.514 20.947 0.000 2.36 DOry.
DNPAOY 05/01/91 10:40 0.00 311,444 20.930 0.000 2.36 Ory.
OHPAODY 05/08/91 09:20 0.00 2318,389 6.94% 0.000 2.36 Ory.
OKP4OY 05/1%/91 11:09 0.00 2325.468 7.076 0.000 .36 ory.
DHP4AOY 06/19/91 16:07 0.00 2360.672 13.207 0.000 2.36 DOry.
DHP4OY 06/26/91 10:2% 0.00 2367.434 6.762 0.000 2.36 Ory.
DHP4AOY 07/17/91 1112 0.00 2388.467 21.033 0.000 2.36 DOry.
DHP4OY 08/14/91 11110 0,00 2616.,465 27.998 0.000 2.36 oOry,
DHP4A0Y 09/18/91 10:20 0.00 251,401 34.966 0.000 2,36 ory.
DHP401 09/7253/91 12:48 0.00 2458,533 7.102 0.000 2.36 DOry.
DHP4LO1 10/23/91 10:%% 0.00 2486.45% ar.922 0.000 2.36 DOry.
DHP4O1 10/31/91 11128 0.00 2494 .,478 8.023 0.000 2.36 Ory,
DHP401 11713/91  09:1% 0.00 2507.38% 12.907 0.000 ¢.36 oOry.
DHP4OY 12/04/91 09:10 0.00 2528.382 20,997 0.000 2.36 DOry.
DHP402A  10/29/86 00:00 NA 0.000 0.000 0.000 0.00 Drift sxcavated at 31950/£1320.
OHPADZA  12/03/86 00:00 NA 0.000 0.000 0.000 0.00 Downhole completed.
DHPA02A  03/06/87 09:40 0.4 794,403 1.000 0.000 0.14 First time sampled.
DNP402A  03/30/87 09:1% 0.00 818,385 23,982 0.000 0.14
DHP402A  04/22/87 11124 0.03 841,475 47,072 0.001 0.17 Bailer stuck in hole., Hole appears of fset

or blocked at the 43 foot (avel. There may
be & rock bolt or piece of rod in the hole.

DHP4O2A  07/08/87 00:00 WA 918.000 0.000 0,000 0.17 Horizontal pilot hole for Room 7 of the
firat Waste Storage Panal started just
north of this location, drilled with brine.

OMPAO2A  07/16/87 09:20 0.00 926.389 0.000 0.000 0.17  Hole entirely filled with brine trom
drilling the pilot /gas release hole for
the (ast room of the firat panel,
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DHP402A  07/28/87 10:20 17.50 938.431 0.000 0.000 17.67 Removed 17.5 liters of brine from hole,
mostly drilling fluid. No calculation.

DHP4O2A  07/29/87 09:10 15.00 939.382 0.000 0.000 32.67 Drilling brine removed from hole. Partial
evacuation, brine Left in hole, no
calculation.

DHP402A  08/16/87 00:00 NA 0.000 0.000 0.000 32.67 Brine from the AlS sump upread in Panel 1
to assist in the reconstitution of loose
muck on the floor.

DHP4O2A  08/20/87 00:00 NA 0.000 0.000 0.000 32.67 Brine from the AIS sump spread in Panel 1
to assist in the reconstitution of loose
muck on the floor.

DHP402A  10/01/87 00:00 NA 1003.000 0.000 0.000 32.67 Approximate date the salt muck stockpile
was placed at the east end of §1950,
covering the collar of this hole.

DHP4O2A  07/12/88 13:50 1288.580 0.000 .000 32.67 Muck piled over hole, could not collect.

DHP402A  08/19/88 10:00 57.25 1326.420 387.989 0.186 89.92 Collected for chemistry, sample #492 -
#497. Used 72.25 Liters for calculation
(15.0 on 7/29 + 57.25 on 8/19).

DHP402A  08/30/88 11:00 42.75 1337.460 11.040 3.872 132.67 Depth of water 28.8 feet below floor.
Bottom of hole at 44.3 feet. 5.7 feet of
salt on bottom of hole.

DHP402A  09/15/88 10:00 0.24 1353.420 0.000 0.000 132.91  Not fully evacuated. Don't use for
calculation. Sampled for bacteriology.

DHP402A 09/22/88 09:00 63.75 1360.380 22.920 2.781 196.66 Hole evacuated to 44.2' level. Chemistry
samples #498 - #503.

DHP402A  09/27/88 13:00 1365.540 0.000 0.000 196.66 None collected.

DHP4O2A  10/18/88 13:45 45 1386.570 26.190 1.718 241.66 Some moisture could have entered hole due
to water spread for dust control

DHP402A  11/15/88 10:30 40.65 1416.440 27.870 1.459 282.31  Evacuated to 43.75 foot level. Lip or
obstruction near bottom of hole prevents
additional evacuation.

DHP4O2A  12/13/88 10:50 6.0 1442.450 0.000 0.000 288.31 Collected for chemistry, sample #606 -
#617. Not fully evacuated, some brine left
in hole. Don't use for calculation.

DHP402A  12/29/88 12:00 43.60 1458.500 44.060 1.126 331.91  Used 49.6 Liters for calculation (6.0 on
12/13 + 43.6 on 12/29).

DHP402A  01/04/89 13:30 13.5 1464.562 6.062 2.227 345.41 Complete evacuation to 43.3 ft. level.
Strong odor of diesel from hole and bailer.

DHP402A  01/20/89 10:30 19 1480.438 15.876 1.197 364.41 Volume removed includes 2.5 gallons of
brine introduced to hole by Intera.

DHP402A  02/28/89 11:50 12.1 1519.493 39.055 0.310 376.51 Hole open to 44.2 feet.

DHP402A  04/06/89 13:30 1.19 1556.562 37.069 0.032 377.70 sample removed from above packer.

DHP402A  04/20/89 13:05 NA 1570.545 0.000 0.000 377.70  Level measured at 33.1 feet.

DHP4O2A  04/26/89 10:30 NA 1576.438 0.000 0.000 377.70  Level of brine at 27.2 feet.

DHP402A  04/27/89 10:00 49.00 1577.4617 20.855 2.350 426.70 Hole bottom measured at 44.3 feet.

DHP4O2A  05/17/89 09:00 33 1597.375 19.958 1.653 459.70 Fluid level at 44.6 feet.

DHP402A  06/20/89 10:00 NA 1631.417 0.000 0.000 459.70 Fluid measured at 39.8 feet. Hole not
evacuated.

DHP402A  06/29/89 09:00 NA 1640.375 0.000 0.000 459.70 Measured hole fluid level at 37.6 feet.

DHP402A  07/24/89 09:50 24 1665.410 68.035 0.353 483.70 sample saved for Intera brine study. Hole
pumpad to fluid level of 41.1 feet,

DHP4N2A  08/16/89 09:00 NA 1688.375 0.000 0.000 483.70 Sample not obtained. Fluid level at 36.5
feet.
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DHP402A  08/23/89 11:45 NA 1695.490 0.000 0.000 483.70 Observed fluid level at 35.4 feet. Not
sampled.

DHP4O2A  09/12/89 12:30 6.30 1715.521 50.111 0.126 490.00 Partial collection for chemistry.

DHP40O2A  10/02/89 11:00 25.5 1735.458 19.937 1.279 515.50 Sample saved for Intera brine study.

DHP4O2A  11/15/89 10:30 16 1779.438 43,980 0.364 531.50 Sample saved for Intera brine study.

DHP4O2A  12/13/89 12:12 15.62 1807.508 28.070 0.556 547.12 Semple saved for chemistry and for Intera
brine study, sample ¥#901.

DHP4ORA  03/22/90 08:53 4.0 1906.370 0.000 0.000 547.12 Hole not completely evacuated.

DHP402A  03/26/90 09:25 7.0 1910.392 0.000 0.000 547.12 Hole not completely evacuated.

DHP402A  05/31/90 10:03 0.0 1976.419 168.911 0.000 547.12 Hole not sampled, water level at 36.0 feet.

DHP402A  06/20/90 10:31 15.0 1996.440 20,019 0.749 562.12 2 liters foer BSEP, 0.25 liters for Sandia
(did not include in calculation). Partial
evacuation.

DHP402A  10/05/90 09:30 2.250 2103.396 106.958 0.000 564.37 Partial evacuation.

DHP402A  11/14/90 10:20 0.0 2143.430 35.989 0.000 564.37 Hole not sampled, water level at 34.2 feet.

DHP4O2A  12/20/90 10:05 40.7 2179.420 35.989 0.299 605.07 Combined with 2.0 Liters from 10/05/90.
Used 42.7 liters for calculation.

DHP402A  02/20/91 13:00 2.0 2241.542 0.000 0.000 607.07 Partial evacuation.

DHP402A  03/11/91 10:45 12.72 2260.448 0.000 0.000 619.79 Partial evacuation. Removed for Sandis
study.

DHP402A  03/27/91 10:27 5.20 2276.435 97.015 0.205 626.99 Combined with 2.0 liters from 02/20/91 and
12.72 liters from 03/11/91. Sample given
to INTERA.

DKP402A  07/11/9% 10:00 2.00 2382.417 0.000 0.000 626.99 Partial evacuation.

DHP402A  09/18/91 10:15 0.06 2651.427 0.000 0.000 627.05 Collected over two week period.

DHP4O2A  09/25/91 12:43 2.0 2458.530 182.095 0.022 629.05 Combined with 2.0 liters from 07/11/91 and
0.06 liters from 09/18/91.

GSEEP 11/21/84 0.000 0.000 0.000 0.00 Approximate date this part of Room G
excavated.

GSEEP 08/28/85 0.000 0.000 0.000 0.00 Noticed damp area on floor at this
location,

GSEEP 11/12/85 1 0.000 0.000 0.000 0.00 Damp area on floor near S. rib approx.
E1140 (45 ft. E. of NH35) and at E1149.
Crusted moist area i. about &4 ft. by 4 ft.,
has increased

GSEEP 11712/85 2 0.000 0.000 0.000 0.00 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 3 0.000 0.000 0.000 0.00 Many weeps on lower 3 ft. of §. rib. Brine
is seeping out of air pipe support hole.

GSEEP 11/726/85 12:00 03.00 329.500 1.000 0.000 3.00 First time collection. Dug out salt.

GSEEP 12/03/85 12:00 01,50 336.500 7.000 0.214 4.50 Partial removai. Collected .05 liters for
chem. anal. #5.

GSEEP 12/04/85 12:00 01.13 337.500 1.000 1.130 5.63

GSEEP 12/10/85 12:00 01.80 343.500 6.000 0.300 7.43

GSEEP 01/23/86 12:00 00.50 387.500 44,000 0.011 7.93 Lots of salt in pool.

GSEEP 01/31/86 12:00 00.94 395.500 8.000 0.117 8.87

GSEEP 02/12/86 12:00 02.23 407.500 12.000 0.186 11.10 Pumped twice.

GSEEP 02/19/86 12:00 02.14 414.500 7.000 0.306 13.24

GSEEP 02/28/86 12:00 01.95 423.500 9.000 0.217 15.19 Partial removal. No pump, scooped With
beaker.
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GSEEP 03/04/86 11:20 02.62 427.472 3.972 0.660 17.81
GSEEP 03/06/86 10:50 02.07 429.451 1.979 1.046 19.88
GSEEP 03/13/86 11:46 03.23 436.490 7.039 0.459 23.11 Collected three times.
GSEEP 03/26/86 10:20 03.00 449,631 12.941 0.232 26.11
GSEEP 04/02/86 10:00 02.68 456.417 6.986 0.384 28.79
GSEEP 04/08/86 10:00 02.50 462.617 6.000 0.417 31.29
GSEEP 04/16/86 12:00 02.24 470.500 8.083 0.277 33.53
GSEEP 04/24/86 10:30 02.35 478.438 7.938 0.296 35.88
GSEEP 064/30/86 11:00 02.40 484,458 6.020 0.399 38.28
GSEEP 05/06/86 10:30 02.49 490.438 5.980 0.416 40.77
GSEEP 05/13/86 11:20 02.66 497.472 7.034 0.378 43.43
GSEEP 05/20/86 11:20 02.44 504.472 7.000 0.349 45.87
GSEEP 05/27/86 15:30 03.11 511.646 7.174 0.434 48.98
GSEEP 06/03/86 10:40 03.31 518.444 6.798 0.487 52.29
GSEEP 06/10/86 11:38 03,21 525.485 7.041 0.456 55.50
GSEEP 06/17/86 11:15 03.11 532.469 6.984 0.445 58.61 Ssample for brine chemistry, #20.
GSEEP 06/24/86 11:00 04.60 539.458 6.989 0.658 63.21 Very humid air in workings.
GSEEP 07/01/86 14:00 05.43 546.583 7.125 0.762 68.64 Very humid Last week, rain on surface.
GSEEP 07/08/86 10:50 04.14 553.451 6.868 0.603 72.78
GSEEP 07/16/86 10:50 03.32 561.451 8.000 0.415 76.10
GSEEP 07/22/86 10:15 02.29 567.427 5.976 0.383 78.39
GSEEP 07/29/86 10:45 02.68 574,448 7.021 0.382 81.07
GSEEP 08/05/86 11:20 02.60 581.472 7.024 0.370 83.67
GSEEP 08/12/86 10:45 03.67 588.448 6.976 0.526 87.34
GSEEP 08/19/86 11:40 03.90 595.486 7.038 0.554 91.24
GSEEP 08/26/86 11:00 03.73 602.458 6.972 0.535 94.97
GSEEP 09/04/86 10:55 05.15 611.455 8.997 0.572 100.12 Last week has been humid and rainy.
GSEEP 09/09/86 10:00 03.70 616.417 4.962 0.746 103.82
GSEEP 09/16/86 10:25 03.82 623.434 7.017 0.544 107.64
GSEEP 09/23/86 10:20 04.29 630.431 6.997 0.613 111.93
GSEEP 10/01/86 12:24 03.70 638.517 8.086 0.458 115.63
GSEEP 10/08/86 10:45 03.80 645.448 6.931 0.548 119.43
GSEEP 10/08/86 14:57 01.87 645.623 0.175 10.690 121.70  Second collection for this day. Use (3.80

+ 1.87)/(6.931 + 0.175) = 0.798 |/day.
GSEEP 10/10/86 09:16 01.24 647.386 1.763 0.703 122.54
GSEEP 10/14/86 11:10 02.19 651,465 4.079 0.537 124.73
GSEEP 11705/86 10:4% 4.44 673.448 21.983 0.202 129.17 First time 3.74 liters, second time 0.70
liters,

GSEEP 11/20/86 12:02 03.84 688.501 15.053 0.255 133.01
GSEEP 12/30/86 12:50 0/4.44 728.535 40.034 0.111 137.45
GSEEP 02/03/87 13:45 03.45 763.573 35.038 0.098 140.90 7=30.3c, pH 6.06, T 28.1,
GSEEP 03/06/87 11:30 3.0 794.479 30.906 0.097 143.90
GSEEP 03/30/87 11:34 2.51 818.482 24.003 0.105 146.41
GSEEP 05/07/87 11:48 3.31 856.492 38.010 0.087 149.72
GSEEP 06/30/87 10:00 12.24 910.417 53.925 0.227 161.96
GSEEP 07/16/87 10:30 11.66 926.438 16.021 0.728 173.62
GSEEP 07/23/87 09:20 3.87 933.389 6.951 0.557 177.49
GSEEP 07/28/87 11:35 2.36 938.483 5.094 0.463 179.85
GSEEP 08/07/87 09:15 5.33 948.385 9.902 0.538 185.18
GSEEP 08/12/87 10:12 2.80 953.425 5.040 0.556 187.98
GSEEP 08/24/87 08:46 6.53 965.365 11.940 0.547 194.51
GSEEP 09/01/87 11:00 5.26 973.458 8.093 0.650 199.77 Collected for chemistry, sample #164 A8B,
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BRINE ACCUMULATION DATA TABLE
Data through December 31, 1991

DAYS DAYS CUMULATIVE
LITERS SINCE USED FOR LITERS LITERS

LOCATION DATE TIME REMOVED 1/1/85 CALCULATION  PER DAY  COLLECTED REMARKS

GSEEP 09/11/87 09:00 5.03 983.375 9.917 0.507 204 .80

GSEEP 09/16/87 09:33 2.42 988.398 5.023 0.482 207.22

GSEEP 09/25/87 08:55 4.12 997.372 8.974 0.459 211.34 Sump drilled to facilitate accumulation of
brine.

GSEEP 10/01/87 12:15 2.81% 1003.510 6.138 0.458 214.15

GSEEP 10/08/87 10:25 2.97 1010.430 6.920 0.429 217.12

GSEEP 10/16/87 10:41 3.37 1018.450 8.020 0.420 220.49

GSEEP 10/20/87 11:59 2.06 1022.500 4.050 0.509 222.55

GSEEP 11/712/87 10:41 10.21 1045.450 22.950 0.445 232.76

GSEEP 11/19/87 11:35 2.%0 1052.480 7.030 0.413 235.66 Collected for chemistry, sample #202, ¥219
L #2531,

GSEEP 12/07/87 12:50 7.02 1070.530 18.050 0.389 262.68 Collected for chemistry, sample #239.

GSEEP 01/04/88 12:10 16.11 1098.510 27.980 0.576 258.79

GSEEP 01720/88 11:25 8.68 1114.480 15.970 0.544 267.47

GSEEP 02/08/88 12:15 9.58 1133.510 19.030 0.503 277.05 Collected for chemistry, sample #271, #272,
w273, #2714, ¥275, W26, WaTT, w278, w279,
#280, #281, #282, 283, w284, w285, & ¥286.

GSEEP 02/25/88 10:40 11.87 1150.440 16.930 0.701 288.92

GSEEP 03/09/88 10:18 7.35 1163.430 12.990 0.566 296.27

GSEEP 03/17/88 11:20 4.45 1171.470 8.040 0.553 300.72

GSEEP 03/29/88 11:45 5.42 1183.490 12.020 0.451 306.14 Collected for chemistry, sample #327 -
#337.

GSEEP 04/15/88 11:01 7.43 1200.460 16.970 0.438 313.57

GSEEP 05/05/88 10:10 9.34 1220.420 19.960 0.468 322.91 Sampled for Sandia PA.

GSEEP 05/12/88 09:30 3.55 1227.400 6.980 0.509 326.46 Sampled for Sandia PA.

GSEEP 06/09/88 08:45 12.00 1255.360 27.960 0.429 338.46 Removed for Sandia PA.

GSEEP 06/16/88 09:43 4.13 1262.400 7.040 0.587 342.59 Sampled for Sandia PA.

GSEEP 06/30/88 08:30 6.00 1276.350 13.950 0.430 348.59 Sampled for Sandia PA.

GSEEP 07/12/88 09:00 6.40 1288.380 12.030 0.532 354.99 Collected for chemistry, sample #437 -
#4648,

GSEEP 07/,28/88 10:30 11.35 1304.440 16.060 0.707 366.34 Sampled for Sandia PA.

GSEEP 08/11/88 10:00 12.02 1318.420 13.980 0.860 378.36 Ssampled for Sandia PA.

GSEEP 08/25/88 09:07 6.72 1332.380 13.960 0.481 385.08 Hole covered with tight fitting brattice
cloth. sampled for Sandia PA.

GSEEP 09/08/88 14:48 7.31 1346.620 14,240 0.513 392.39 Ssampled for Sandia PA,

GSEEP 09/14/88 08:30 3.00 1352.350 5.730 0.524 395.39

GSEEP 09/27/88 10:50 6.45 1365.450 13.100 0.492 401,84 Collected for chemistry, sample #545 -
#556.

GSEEP 10/18/88 10:22 10.20 1386.430 20.980 0.486 612.04

GSEEP 11/10/88 09:08 12.62 1409,380 22.950 0.550 424.66 smeil of urine in sample and coming from
hole.

GSEEP 12/13/88 10:20 17.81 1442.430 33.050 0.539 442.47 Collected for chemistry, sample #564 -
#569. Sample effervesces and brine feels
warmer than usual.

GSEEP 01/10/89 13:30 17.38 1470.562 28.131 0.618 459.85 Sample saved for Sandia brine study.

GSEEP 02/09/89 10:22 19.5 1500.432 29.870 0.653 479.35 Sample saved for Sandia brine study.

GSEEP 03/01/89 10:00 3.%0 1520.417 0.000 0.000 483.25 Partial collection for J. Francke.

GSEEP 03/14/89 12:45 19.57 1533.531 33.099 0.709 502.82 Sample saved for chemistry, sample #672 -
683. Add 3.9 | collected 3/01/90 to 19.57
L. Use 23.47 | for calculation.

GSEEP 04/06/89 08:56 16.35 1556.372 22.841 0.716 519.17 16 liters of sample saved for Sandia brine
study.

GSEEP 04/20/89 08:45 10.43 1570.365 13.993 0.745 529.60 Sample saved for Sandia brine study.
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BRINE ACCUMULATION DATA TABLE
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DAYS DAYS CUMULATIVE
LITERS SINCE USED FOR LITERS LITERS

LOCATION DATE TIME REMOVED 1/1/85 CALCULATION  PER DAY  COLLECTED REMARKS

GSEEP 05/17/89 09:40 19.72 1597.403 27.038 0.729 549.32 Sample saved for Sandia brine study.

GSEEP 06/06/89 09:40 14.52 1617.403 20.000 0.726 563.84 Sample saved for chemistry, Extra saved for
Sandia brine study.

GSEEP 06/29/89 10:01 15.95 1640.417 23.014 0.693 579.79 Sample saved for Sarxiia brine study.

GSEEP 07/06/89 09:00 4.67 1647.375 6.958 0.671 584.46 Sample saved for Sandia brine study.

GSEEP 07/25/89 09:30 12.60 1666.396 19.021 0.662 597.06 Sample saved for Sandia brine study.

GSEEP 08/16/89 09:1% 14.73 1688.385 21.989 0.670 611,79 Sample saved for Sandia brine study.

GSEEP 09/12/89 08:30 18.68 1715.354 26,969 0.693 630.47 Semple saved for chemistry.

GSEEP 10/11/89 09:47 17.70 1764 .408 29.054 0.609 648,17 Sample saved for Sandia brine study.

GSEEP 11715789 09:30 21.44 1779.396 34.988 0.613 669.61 Sample saved for Sandia brine study.

GSEEP 12/13/89 09:13 16.30 1807.384 27.988 0.582 685.91 Sample saved for Sandia brine study, sample
#896.

GSEEP 01/10/90 09:21 16.40 1835.390 28.006 0.586 702,31

GSEEP 01724790 09:19 9.0 1849.388 13.998 0.643 .M

GSEEP 02/07/90 10:07 9.0 1863.422 14.034 0.641 720.31

GSEEP 02/21/90 09:40 8.32 1877.403 13.981 0.595 728.63

GSEEP 03/21/90 09:49 16.55 1905.409 28.006 0.591 745.18

GSEEP 04/24/90 11:16 20.33 1939.469 34.060 0.597 765.51

GSEEP 05/23/90 11:51 16.66 1968.494 29.025 0.574 782.17

GSEEP 06/06/90 12:30 10.50 1982.521 14,000 0.750 792.67

GSEEP 06/20/90 08:56 15.72 1996.372 27.878 0.564 808,39

GSEEP 07/25/90 08:50 15.0 2031.348 34.996 0.429 823.39

GSEEP 12711/90 10:30 2.0 2170.438 139,070 0.000 825.39 Partial removal. First time sampled since
07/25/90.

GSEEP 12/713/90 08:56 49.89 2172.372 1.930 0.368 875,28 Combined with 2.0 Liters from 12/11/90.
Used 51.89 liters for calculation.

GSEEP 12/20/90 08:23 0.0 2179.349 147.981 0.000 875.28 Could not sample.

GSEEP 01/23/91 09:30 26.14 2213.396 182.028 0.429 901,42 Combined with 2.0 Liters from 12/11/90 and
49.89 Liters from 12/13/90.

GSEEP 02/27/91 09:52 17.6 2248.411 35.015 0.503 919.02

GSEEP 03/11/91 08:20 6.9 2260.347 11,936 0.578 925.92 Removed out of cycle for Sandia biology
study.

GSEF™ 03/20/91 10:10 2.02 2269.424 0.000 0.000 927.94 Partial evacuation. First evacuation with
bailer, second with pump.

GSEEP 03/21/91 08:45 3.17 2270.365 10.018 0.518 931.11  Combined with 2.02 liters from 03/20/91.

GSEEP 04/24/91 09:02 15.85 2304.376 34.011 0.466 946.96

GSEEP 05/29/91 09:06 15.72 2339.379 35.003 0.449 962,68

GSEEP 06/26/91 08:50 12.0 2367.368 27.989 0.429 974.68

GSEEP 07/11/91 10:20 2.25 2382.411 0.000 0.000 976.93 Partial evacuation.

GSEEP 07/31/91 09:30 11.72 2402.396 35.028 0.399 988,65 Combined with 2.25 liters from 07/11/91.

GSEEP 08/28/91 09:15 11.40 2430.385 27.989 0.407 1000.05

GSEEP 09/725/91 11:20 2.0 2458.472 0.000 0.000 1002.05 Some brine may have been left in hole.

GSEEP 10/23/91 09:55 15.0 2486.413 56.028 0.303 1017.05 Combined with 2 liters from 10/23/91.

GSEEP 11/27/91 09:40 10.0 2521.403 34.990 0.286 1027.05

GSEEP 12/10/91 10:30 1.7 2534.438 0.000 0.000 1028.75 Partial removal for Sandia 1.

OH20 09/03/85 00:00 NA 0.000 0.000 0.000 0.00 Approximated date this part of drift
excavated,

OH20 03/29/89 00:00 NA 0.000 0.000 0.000 0.00 Horizontal hole drilled 3/28/89 to 3/29/89.
Hole drilled with brine . Fluorescien added
to drilling fluid.

0H20 03/30/89 11:00 NA 1549.458 0.000 0.000 0.00 New hole, Instalied collecting device. Hole

A-65
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APPENDIX A

dry.
DAYS DAYS CUMULATIVE
LITERS SINCE USED FOR LITERS LITERS

LOCATION DATE TIME REMOVED 1/1/8% CALCULATION  PER DAY  COLLECTED REMARKS

ON20 04/18/89 09145 O 1568.406 18.948 0.000 0.00 Device left with 50 centibars suction.

OH20 06/726/89 09130 0 1576.410 8.004 0,000 0.00 Oevice left with S0 centibars suction.

OH20 06/05/89 09:00 0.31 1614.373 39.965 0.008 0.31 First time sample recovered from this hole.
Sample colored with Fluorescien dye.
Replaced collecting device. Sample saved
for chemistry,

OH20 06/20/89 08:30 0.03 1631.354 14.979 0.002 0.34

OKe0 07/06/89 11:00 0.02 1647.458 16,104 0.001 0.36 Collecting device retained vacuum, Sample
collected for chemistry.

OH20 08/09/89 10:00 0,29 1681.417 33.9%9 0.009 0.65 Sample collected for chemistry. Pumped
collecting device, repaired hose end.

OH20 08/23/89 11:22 0.16 1695.474 14.057 0.011 0.81 Sample collected for chemistry. Still
yeilowish green in color,

OH20 09/14/89 11:05 0.21 1717.462 21.988 0.010 1.02 Semple saved for chemistry.

OH20 10/02/89 11:20 0.27 1735.472 18.010 0.018 1.29 Sample saved for chemistry.

OH20 10/20/89 11:25 0.26 1753.476 18.004 0.014 1.55 Sample saved for chemistry, sample #855,

OH20 11/10/89 10:18 0.29 1774.429 20.953 0.014 1.84 Sample saved for chemistry, sample #868.

0H20 11/29/89 13:00 0.37 1793.542 19.113 0.019 2.21 Sample saved for chemistry, sample #876.

OH20 12/12/89 10:06 0.20 1806.421 12.8™ 0.016 2.41  Semple saved for chemistry, sample #888.

0H20 01/04/90 11:52 0.27 1829.494 23.073 0.012 2.68

OH20 01/17/90 09159 0.21 1842.416 12.922 0.016 2.89

OH20 01/31/90 10:38 0.21 1856.443 14,027 0.015 3.10

OH20 02/13/90 10:40 0,18 1869.444 13.001 0.014 3.2

OH20 02/27/90 12:28 0.26 1883,51¢9 14.07% 0.017 3.52

OH20 03/705/90 11:12 0.20 1889.467 5.948 0.034 3.7

OH20 03/21/90 09:30 0.08 1905.396 15.929 0.005 3.80

OH20 04/04/90 12:04 0.18 1919.503 14.107 0.013 3.98

OH20 04/710/90 10:06 0,11 1925 .421 5.918 0.019 4.09

OH20 05/02/90 10:03 0.10 1947.419 21.998 0.005 4.19

OH20 05/09/90 09:26 0.09 1954.392 6.973 0.013 4.28

OH20 05/16/90 11:55 0.07 1961.497 7.105 0.010 4,35

0H20 05/23/90 13:09 0.18 1968.548 7.051 0.026 4.53

OH20 05/31/90 09:43 0.09 1976.405 7.857 0.011 4.82

0H20 06/706/90 11:45% 0.08 1982.4%0 6.085 0.013 4.7

OH20 06/14/90 10:27 0.09 1990.435 7.945 0.011 4.7

OH20 06/28/90 10:42 0.18 2004 .446 14.011 0.013 4.97

OH20 07/17/90 09:14 0.26 2023.385 18.939 0.000 5.21

0H20 07/18/90 11:10 0.01 2024.465 1.080 0.012 5.22 Combined with 0.24 liters from 07/17/90.
Used 0.25 Liters for calculation,

0H20 07/25/90 10:20 0.09 2031,431% 6.966 0.013 5.3

0K20 08/01/90 11:20 0.09 2038.472 7.041 0.013 5.40

0H20 08/07/90 10:13 0.08 2044 .426 5.954 0.013 5.48

OH20 08/16/90 10:13 0.11 2053.426 9.000 0.012 5.59

0H20 08/22/90 10:56 0.08 2059.456 6.030 0.013 5.67

OH20 08/29/90 10:33 0.09 2066.440 6.984 0.013 5.76

OH20 09/05/90 10:44 0,09 2078.44¢ 7.007 0.013 5.85

OH20 09/12/90 09:10 0.08 2080.382 6.935 0.012 5.93

OH20 09/25/90 11:52 0.14 2093,494 13.112 0.000 6.07 Partial evacuation.

0H20 09/26/90 10:10 0.09 2094 ,424 0.930 0.016 6.16 Combined with 0.14 liters from 09/25/90.
Used 0.23 liters for calculation,

OH20 10/03/90 09:10 0,06 2101.382 6.958 0.009 6.22

OH20 10/10/90 10:31 0,08 2108.438 7.056 0.011 6.30
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Data through December 31, 1991

DAYS DAYS CUMULATIVE
LITERS SINCE USED FOR LITERS LITERS
LOCATION  DATE TIME REMOVED  1/1/85  CALCULATION PER DAY  COLLECTED REMARKS
OH20 10/18/90 09:37 0.09 2116.401 7.963 0.011 6.39
OH20 10/24/90 11:45 0.07 2122.490 6.089 0.011 6.46
0H20 10/31/90 11:00 0.09 2129.458 6.968 0.013 6.5
OH20 11707/90 11:37 0.08 2136.484 7.026 0.01 6.63
OH20 11/14/90 10:50 0.09 2143.451 6.967 0.013 6.7
0H20 11/28/90 11:37 0.16 2157.484 14,033 0.011 6.88
OH20 12/05/90 09:40 0.09 2164 .403 6.919 0.013 6.97
OH20 12/13/90 10:00 0.10 2172.417 8.014 0.012 7.07
OH20 12/20/90 10:47 0.09 21179.4469 7.032 0.013 7.16
0H20 01/09/9% 10:40 0.20 2199.444 19.99% 0.010 7.36
OKH20 01/16/91 13:04 0.10 2206544 7.100 0.014 T.46
OH20 01/23/91 10:44 0.08 2213.447 6.903 0.012 7.54
0H20 01/30/91 09:20 0.10 2220.389 6.942 0.014 7.64
OH20 02/13/91 12:05 0.15 2234.503 14.114 0.011 .
OH20 02/20/91 11:00 0.08 2241.458 6.955 0.012 7.87
OH20 02/27/91 11:10 0.09 2248.465 7.007 0.013 7.96
0H20 03/07/91 10:45 0.08 2256.448 7.983 0.010 8.04
OH20 03/20/91 12:51 0.15 2269.535 13.087 0.011 8.19
0H20 03/28/91 12:3% 0.10 2277.524 7.989 0.013 8.29
0H20 04710/91 09:44 0.14 2290.406 12.882 0.011 8.43
0H20 04717/91 11:10 0.09 2297465 7.059 0.013 8.52
OH20 04/24/91 10:05 0.09 2304 .420 6.955 0.013 8.61
OH20 05/01/91 10:10 0.09 2311.424 7.004 0.013 8.70
OH20 05/,08/91 09:10 0.09 2318,382 6.958 0.013 8.7
OH20 05/15/91 10:45 0.08 2325.448 7.066 0.011 8.87
OH20 05/29/91 10:33 0.15 2339.440 13.992 0.01 9.02
0K20 06/05/91 13:13 0.0¢ 2346.551 7.1 0.013 9.1
OH20 06/12/91 09:15 0.08 2353.385 6.834 0.012 9.19
OH20 06/19/91 15:45 0.09 2360.656 7.e7 0.012 9.28
OH20 06/26/91 08:20 0.08 2367347 6.691 0.012 9.36
OH20 07/11/91 11:54 0.16 2382.496 15.149 0.011 9.52
0H20 a7/717/91 10:36 0.06 2388.442 5.946 6.010 9.58
0H20 07/30/91 10:50 0.14 2401.451 13.009 0.011 9.7
oH20 08/08/91 09:45 0.10 2410.406 8.955 0.011 9.82
0H20 08/14/91 11:00 0.07 2416.458 6.052 0.012 9.89
OH20 08/21/91 11:25 0.15 2423.476 7.018 0.021 10.04
0H20 08/28/91 10:55 0.07 2430.455 6.979 0.010 10.11
0H20 09/04/91 11:30 0.08 2437.479 7.024 0.01 10.19
OH20 09/11/91 12:15 0.09 2444.510 7.031 0.013 10.28
OH20 09/18/91 09:35 0.08 2451.399 6.889 0.012 10.36
OH20 09/25/9% 10:37 0.02 2458.442 7.043 0.003 10.38
OH20 10/02/91 11:48 0.10 2465.492 7.050 0.014 10.48
0K20 10716/91 10:50 0.11 2479.451 13.959 0.008 10.59
0H20 10723/91 12:41 0.09 2486.528 7.077 0.013 10.68
0H20 10/31/91 11:55 0.08 2494.497 7.969 0.010 10.76
OH20 11/06/91 11:50 0.14 2500.493 5.996 0.018 10.87
0H20 11/713/91 11314 0.14 2507.468 6.975 0.020 11.01
0H20 11/20/91 11:55 0.15 2514 .497 7.029 0.021 11.16
0H20 11/727/91 10:15 0.04 2521.427 6.930 0.006 11.20
OH20 12/04/91 12:05 0.09 2528.503 7.076 0.013 1.29
0H20 12/711/91 11:15 0.10 2535.469 6.966 0.014 11.39
OH20 12/718/91 10:20 0.04 2542.431 6.962 0.006 11.43
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DAYS DAYS CUMULATIVE
LITERS SINCE USED FOR LITERS LITERS

LOCAT ION DATE TIME REMOVED 1/1/8% CALCULATION PER DAY COLLECTED REMARKS

o1 09/03/85 00:00 NA 0.000 0.000 0.000 0.00 Approximate date this part of drift
excavated,

oH21 12/12/88 00100 NA 0.000 0.000 0.000 0.00 MHorizontal hole drilled 12/12/88 to
12/19/88, Hole drilled with brine.
Fluorescien added to drilling fluid.

oHe1 02/06/89 10:00 NA 1497.417 0.000 0.000 0.00 New hole, Installed collecting device 8 53!
in hole. Hole dry,

OK21 02/14/89 09:25 0 1505.392 7.97% 0.000 0.00 Hole plugged with foam. Hole holding vacuum
at approx. 50 centibars.

oH21 02/21/89 10:30 0 1512.438 7.046 0.000 0.00 Holding vacuum.

oH21 02/28/89 10:50 0 1519.451 7.013 0.000 0.00 Holding vacuum,

OH21 03/701/89 11:45 NA 1520.490 0.000 0.000 0.00 Device Left with approximataly 70 centibars
suction.

oH21 03/08/89 09:45 0 1527.406 7.9%% 0.000 0.00 Device left with approximately 50 centibars
suction.

OH21 03/15/89 11:35 0 1534.483 7.077 0.000 0.00 Hole dry.

oH21 03/30/89 10:20 0 1549.431 14,948 0.000 0.00 Hole dry.

OK21 04/18/89 09:50 O 1568.410 18.979 0.000 0.00 Device Left with approximately 50 centibars
suction,

oH21 04/26/89 09:55 0 1576.413 8.003 0.000 0.00 Device left with spproximately 50 centibars
suction,

OH21 06/05/89 09:10 0 1616.382 39.969 0.000 0.00 Hole dry, no vacuum in collecting device.
Removed and replaced collecting device.

oH21 06/20/89 08:40 0 1631.361 14.979 0.000 0.00 Hole dry.

oH21 07/06/89 11:10 0 1647.465 16.104 0.000 0.00 Hole dry. Collecting device retained
vacuum,

OH21 08/09/89 10:05 0 1681.420 33.955 0.000 0.00 Hole dry. Pumped collecting device,
repaired hose ends.

oH21 08/23/89 11:20 0 1695.472 14,052 0.000 0.00 Hole dry.

OH21 10/02/89 11:25 0 1735.476 40,004 0.000 0.00 Hole dry.

OHe1 10/20/89 11:25 © 1753.476 18.000 0.000 0.00 Hole dry.

0H21 11710789 10:20 © 1774.4631 20,955 0.000 0.00 Hole dry.

oH21 11/29/89 12:52 0 1793.536 19,105 0.000 0.00 Hole dry.

oH21 12/12/89 10:10 0 1806.424 12.888 0.000 0.00 Dry. Reseat collection device (leaking).

oH21 03/28/91 12:45 0.00 2277.531 471,107 0.000 0.00 Air blowing through tube.

one1 04/24/91 10:07 0,00 2304,.422 26.891 0.000 0.00 Air blowing through tube.

OH21 07/17/91 10:36 0.00 2388.442 84.020 0.000 0.00 Air blowing through tube.

OH21 09/25/91 10:35 0.00 2458.441 69.999 0.000 0.00 Dry. Air blowing through tube, Sampler
under vacuum.

OH21 10/31/91 11:48 0.00 2694 .492 36.051 0.000 0.00 oOry.

0H22 09/03/85 00:00 NA 0.000 0.000 0.000 0.00 Approximate date this part of drift
excavated.

OHe2 12/19/88 00:00 NA 0.000 0.000 0.000 0.00 Horizontal hole drilled 12/12/88 to
12/19/88. Hole drilled with brine,
Fluorescien added to drilling fluid.

0H22 02/06/89 11:00 NA 1497.458 0.000 0.000 0.00 New hole, Instalied collecting device @
52.4' in hole. Hole dry.

0H22 02/14/89 09:20 0 1505.389 7.931 0.000 0.00 Hole plugged with foam. Hole holding vacuum
at approx. 50 centibars.

OH22 02/21/89 10:40 O 1512.444 7.055 0.000 0.00 Holding vacuum.
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DAYS DAYS CUMULAT I VE
LITERS  SINCE USED FOR LITERS LITERS

LOCATION  DATE TIME REMOVED 1/1/8% CALCULATION  PER DAY  COLLECTED REMARKS

ona2 02/28/89 10:%50 0O 1519,451 7.007 0,000 0.00 Not holding vacuum.

OH22 03/01/89 11:00 NA 1520.458 0.000 0.000 0.00 Oavice left with approximately 70 centibars
suction,

oH22 03/08/89 09:4% O 1527.406 7.9%8 0.000 0.00 Device teft with approximately 30 centibars
suction.

ONe2 03/15/89 11:35 © 1534.483 r.om 0.000 0.00 Nole dry.

OHe2 03/30/89 10:22 0O 1549.432 14,949 0.000 0.00 Mole dry.

oWaz 04/18/89 09:%% 0 1568.413 18,981 0.000 0.00 Device left with approximately 50 centibars
suction,

OH22 04/26/89 10100 O 1576.417 8,004 0.000 0.00 Device Left with approximately 30 centibars
suction,

OK22 06/05/89 09:20 © 1616.389 9,97 0.000 0.00 Hole dry, no vacuum on collecting device.
Removed and replaced collecting device.

OM22 06/20/89 0B:4% Trace 1631365 0.000 0.000 0.00 Trace of brine found in hole,

[ }}] 07/06/8% 11:20 0 1647,472 31.083 0.000 0.00 Hole dry. Collecting device retained
vacuum,

OHa2 08/09/89 10:10 0 1681.424 33.9%2 0.000 0.00 Hole dry. Pumped collecting device,
repaired hose ends.

oH22 08/23/89 11:20 0 1695.472 14,048 0.000 0.00 Hole dry,

oW22 10/02/89 11:23 0 1735.4746 40,002 a.0" 0.00 Hole dry.

oM22 10/20/89 11:25 © 1753.476 18.002 0.000 0.00 Hole dry,

OH22 11710789 10:22 © 1774.432 20,936 0.000 0.00 Hole dry.

oH22 11/29/89 12:55 0 1793.538 19.106 0.000 0.00 tole dry,

oN22 12/12/89 10:12 © 1806,425 12.887 0.000 0.00 Dry. Resest collection device (leaking).

OHa2 03/28/91 12:45 0.00 2277.531 471,106 0.000 0.00 Air blowing through tube.

OH22 04/24/91 10:09 0.00 2304.423 26,892 0.000 0.00 Air blowing through tube.

oH22 07/17/91 10:38 0,00 2388,443 84,020 0.000 0.00 Air blowing through tube,

OH22 09/25/91 10:34 0.02 2458.440 0.000 0.000 0.02 Some brine may have been left {n hole.

0H22 10/23/91 12:40 0.57 2486.528 98.090 0.006 0.59 Removed and replaced coilection device.
Combined with ,02 Liters from 09/25/91.

OH22 10/31/91 11:48 Trace  2494.492 7.964 0.000 0,59

OH22 11/13/91  11:10 0.00 2507.465 12,973 0.000 0.59 Ory. Air oniy.

OH22 12/04/91 11:35 Trace  2528.497 21,032 0.000 0.5%9

oH23 12/08/85 00:00 NA 0.000 0.000 0,000 0.00 Approximate date this part of drift
excavated,

OH23 02/06/89 00:00 NA 0.000 0.000 0.000 0.00 Horizontal hole drilled 2/6/89. Hole
drilled with brine, Fluorescien added to
drilling fluid.

oH23 02/07/89 14:00 NA 1498,583 0.000 0,000 0.00 New hole, Installed collecting device @
153! in hole. Hole dry,

OH23 02/14/89 09:08 0 1505.381 6.798 0.000 0.00 Hole plugged with foam. Hole holding vacuum
at approx. 50 centibars.

OHe3 02/21/89 10:00 0.00 1512.417 7.036 0.000 0.00 Holding vacuum.

OH23 02/28/89 10:00 0,43 1519.417 7.000 0.061 0.43 Ssample clear, warm and effervescent,

OH23 03/08/89 09:30 0.30 1527.396 7.979 0.038 0.73 Device left with approximately 50 centibars
suction,

OH23 03/15/89 11:45 0.1 1534.490 7,094 0.030 0.94 Sample saved for chemistry, sample W671,

OH23 03/30/89 10:15 0.52 1549.427 14.937 0.035 1.46 Sample saved for chemistry.

0H23 04/04/89 09:30 0.10 1554.396 4.969 0.020 1.56 Sample saved for chemistry, Device left

with approximately 50 centibars suction.
Quter 75 feet (approx.) of hole dry.
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OAYS DAYS CUMULATIVE
LITERS SINCR Usid Fom LITERS LITERS

LOCATION  DATS TIME REWOVED  1/1/08% CALCULATION  PER DAY  CoLLECTED REMARKS

ONd3 04/18/89 09138 0.10 1568.413 14,017 0.007 1.66 No sample. Device Left with approximately
S0 centibars suction.

On23 04726789 09135 0.18 1976.399 7.984 0.019 1.81  Davice left with appronimately 50 centibars
suction. Combined sample saved for
chemtotey.

o2l 06/05/89 09:30 0.3% 1616.396 39.997 0.009 .16  Sampls saved for chemistry,

on2s 06/20/89 08:50 0.62 1631.368 1%.m 0.041 an

ONn23 07/06/89 11:30 0.37 1647.479 16. 114 0.023 3.15  Collecting device retained vacuum. Sample
saved for chemistry,

T L) 08/00/89 10118 0.7 1681.427 33.948 0.022 3.91  Sample saved for chemistry, Pumped
colleating device,

on2s 08/23/89 11113 0.38 1693 .467 14,040 0.02% 4.26 Sample saved for chemistry,

onas 09/14/89 11114 0.8 1717.488 42.001 0.023 4.7  Sample »'ved for chemistry,

ON23 10/02/89 11:30 0.36 1738479 16.011 0.020 S.13  Sesple saved for chemistry,

023 10720789 11133 0.46 1733.483 18,004 0.026 $.59  templa saved for chemistry, sample #8364,

on2s 11710789 10124 NA 1774 .433 0.000 0.000 35.99 Collecting device explioded in hole due to
overpressuring during sampling.

ON23 11715/89 09:00 NA 1.0 0.000 0.000 .99  neainstatied cotlecting device.

0Nl 11/29/89 12:31 0.26 1793938 40,082 0.008 3.05  semple saved for chemistry, semple 873,

0H23 12/12/89 09182 0.13 1806.411 12.876 0.010 5.98 Sample saved for chemistry, sample MOO7,
Reseat collecting device (leaking).

0Nl 01/04/90 11157 0.1 1829.498 3.087 0.003 6.09

ONas 01717/90 09:20 0.23 1842.389 12,09 0.018 6.32

onas 03/26/90 09113 0.40 1910.388 67.99% 0.000 .92 #rine probably left in hole.

Onas 04704790 11133 0.%8 1919.498 9.110 0.000 7.90 Srine probably left in hole.

ona3 04710/90 09139 0.33 1929.402 5.907 0.018 7.83 Combined with 0.60 (iters from 03/26/90 and
0.58 Liters from 04/04/90. Used 1.31 Liters
for calculation.

ON23 04724/90 081486 0.29 1939.36% 13.963 0,021 8.12

oNas 05/02/90 09:52 0.17 1947.411 8.046 0.021 8.29

OH23 05/09/90 09132 0,13 19%4.307 4.986 0.021 8.4k

ounas 09/16/90 11148 0.17 1961.490 7.093 0.02¢ 8.61

OH23 05/23/90 13:07 0.13 19648.547 7.087 0.018 8.7

OH23 09/31/90 09:3% 0.18 1976.399 7,8%2 0.020 8.90

ON23 06/06/90 11140 0.12 1982.486 6.087 0.020 9.02

ON23 06/14/90 10138 0.17 1990, 441 7.9%% 0.021 9.19

OH23 06/28/90 10:36 0.38 2004 .442 14,001 0.027 9.57

ONa3 07/17/90 09:04 0.33 2023.378 18,936 0.000 9.90

oH23 07/718/90 11:08 0.10 2024.462 1.084 0.02% 10,00 Combined with 0.33 liters from 07/17/90.
Used 0.43 Liters for calculation.

OH33 07/25/90 10:1% 0.10 2031.427 6.96% 0.014 10.10

oH23 08/01/90 11115 0.14 2038.449 7.042 0,020 10.24

OK23 08/07/90 09:58 0.14 2044.415 5.946 0.024 10.38

OH23 08/716/90 09:42 0.1% 2093.404 8.989 0.017 10.53

OHnas 08/22/90 10:5% 0.10 2059.452 6.048 0.017 10.63

OHa3 08/29/90 10:30 0.1% 2066.438 6.986 0.021 10.78

OH23 09/05/90 10:40 0.17 2073444 7.008 0.024 10.93

oH23 09/712/90 09:00 0.10 2080.37% 6.931 0.014 11.08

ONa3 09/25/90 11342 0.0 2093.488 13,113 0.000 11,26

ON23 09/26/90 09:53 0.06 2094 .412 0.924 0.019 11,532 Combined with 0.2 liters from 09/25/90.
Used 0.27 liters for calculation,

OH23 10/703/90 09:0% 0.11 2101.378 6,964 0.016 11.43

OH23 10/710/90 10:22 0.13 2108.432 7.054 0.018 11.%6
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DAYS DAYS CUMULAT [vE
LITERS  sINCE UsiO rom LITERS LITERS

LOCATION  DATR TINE REMOVED  1/1/89 CALCULATION  PER DAY  COLLECTRD

ona3
onal
oN23
Onal
ONnas
oNay
Ondy
onal
On2s
on23
on23

oNas
OHa2l
onas
0Nl
onas
Onal
Onay
onas
ona3
o2l
OH23
ONnay
Ona3
ona3
ONnas3
ONn23
oNnas
oN23
onas
on2l
on23
onal
ONH23
on2l
onal
onas
Onel
ON23
ona3
0n2}3
OHal
On23
OHa3
ONn23
oN23
oNe3
oNal
ON23
0H23
OH23
On23

Collection device replaced on 01/10/91,

10718/90 09130 0.13 2116.396 7.964 0.019 1"n.n
10/724/90 11130 0.10 .40 6.083 0.01¢ 1.8
10/31/90 10:83 0.1 119,493 6.97% 0.016 11.92
11/707/90 11140 0.10 2138.486 7.033 0.014 12.02
11716/90 10143 0,13 243,448 6,962 0.019 1.4
11/20/90 11132 0.22 2157.4810 14,033 0.016 1.3
12/705/90 09:3% 0.10 2164 .399 6.918 0.014 12.47
12/13/90 10118 0.14 A7 8.028 0.017 12.6
12/20/90 10:30 0.10 2179.438 7,044 0.014 1n7.n
01709/9% 10148 0.24 2199.4%0 0.000 0.000 12,99 tome brine may have been left in hole.
01/16/91 13113 0.43 2206.9%2 7.4 0.02% 13.38  Combined with 0.24 Liters from 01/09/91,
01/23/91 10:50 0.08 2213491 .00 0.012 13.46
01/30/91 09:0% 0.12 2220.376 6.929 0.017 13.98
02/13/91 12119 0.20 2234.510 14,134 0.014 3.7
02/20/91 11,20 0.12 261,472 6.962 0.017 13.9
o2/2r/91 11:13 0.1 2248469 6.997 0.016 14,04
03/07/91 10:%0 0.1 2256451 7.982 0.0%4 14.12
03/20/91 12:%0 0.2% 229,938 13,084 0.01¢ 14.33
03/28/91 12:13 0.12 .50 T.97 0.01% 14,48
04/10/9% 09:38 0,20 2290.413 12.903 0.0%¢ 14.68
04/17/91 10:%9 0.1 2297.458 7.043 0.016 14,76
04/24/91 10:10 0.07 2304.424 4.966 0.010 14.83
05/01/91 10:08 0.12 311,420 6.996 0,017 14.9%
05/08/91 09:13 0.06 2318.388 6.943 0.009 15.01
05/13/9% 11100 0.13 2328.458 7.073 0.018 15.14
08/29/91 10:28 0.04 2339.436 13.978 0.003 15.18
06/05/91 13110 0.04 2346.549 7.113 0.006 1"
06/12/91 09100 0.02 2383.378 6.826 0.003 15.24
06/19/91 15:3% 0.43 2360.649 7.2% 0.0%¢ 15.67
06/26/91 08:1% 0.10 2367.344 6.693 0.01S s.n
or/11/91 12:08 0.2} 2382.503 19.19¢9 0.01% 16.00
07/17/91 10:40 0.09 2308. 444 5.941 0.013% 16.09
07/30/91 10143 0.18 2401.448 13.004 0.014 16.27
08/08/91 09142 0.4 2010.404 8.9% 0.016 16.41
08/14/9% 1130 0.13 26016.479 6.07% 0.021 16.%4
08/21/9% 11:20 0.12 2033.472 6,993 0.017 16.66
08/28/91 10:%0 0.07 2430,4% 6.979 0.010 16.73
09/04/91 11338 0.14 2637.483 7.032 0.020 16.07
09/11/9% 12110 0.04 2444.507 7.024 0.006 16.91
09/18/91 09:30 0.16 2451.396 6.889 0.023 17.07
09/2%/91 10:30 0,09 2458.438 7.042 0.013 17.16
10/02/91 11164 0,10 2465.489 7.0%1 0.014 17.26
10/16/91 10157 0.16 2479,456 13.967 0.011% 17.42
10/23/91 12:3% 0.1 2486.524 7.068 0.016 17.53
10/31/91 11140 0,08 2494 ,486 7.962 0.010 17.61
11/06/91 12:03 0.09 2500,502 6.016 0.01% 17.70
11713/9% 11100 0.0% 2507.45%8 6.95%6 0.007 7.7
11720791 11150 0.16 2514.,493 7.03% 0.023 17.91
11/727/91  10:30 0.10 2521.438 6.94% 0.014 18.01
12/04/91 11150 0.10 2928,493 7.08% 0.014 18.11
12711791 11130 0,09 2938.479 6,984 0.013 18.20
12/184/91 11:00 0.07 2542.,458 6.979 0.010 18.27
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DAYS DAYS CUMULATIVE
LITERS  sINCE Ustd ror LITERS LITERS

LOCATION DATE TINE REMOVED  1/1/8% CALCULATION  PER DAY  COLLECTED REMARKS

OHaé 12/08/8% 00:00 WA 0.000 0.000 0.000 0.00 Approximate date this part of drift
eRcavated,

LT 03/04/89 00:00 NA 0.000 0.000 0.000 0.00 Horizontal hole drilled 3/2/89 to 3/6/89.

ondé 03/08/89 09:50 NA 1527.410 0.000 0.000 0.00 New hole, inatalled collecting device, Nole
dry,

L H 03/15/89 11143 O 1834.49%0 7.080 0.000 0.00 dole dry,

ONde 04/18/89 10100 © 1568.417 18.903 0.000 0.00 ODevice lLeft with spproximately 30 centibars
sustion,

ONd4 04/26/89 09:40 O 1$76.403 7.9 0.000 0.00 Device left with approximately 30 centibars
suetion,

ONHdé 06/05/89 09140 0.0% 1616.403 40,000 0.001 0.05  Firet time sample racovered. No vacum in
collecting device. Collecting device
removed and replaced,

OM2é 06/20/89 09:00 0.03 1631.37% 14,97 0.002 0.08

ONaé 07/06/89 11140 0.09 1647.486 16.111 0.001 0.09 Collecting device retained vacuum. Smmple
saved for chemistry.

) 08/09/89 10:20 0O 1681.431 33,949 6.000 0.09 Nole dry. Pumped collecting device.

ONZ4 08/23/89 1118 O 1698.471 14.040 0.000 0.09 Nole dry.

o2 10/702/89 11138 0 1735.403 40.012 0.000 0.09 Nole dry.

oNdée 10/20/89 11.3% O 1753.403 18.000 0.000 0.09 MNole dry.

oN2é 11/10/89 10:26 © 1774438 20.992 0.000 0.09 Hole dry.

OHd4 11/29/89 12:98 O 1793.340 19.108 0.000 0.09 Hole dry.

ON2é 12/12/89 09:8%4 © 1006.412 12.0m 0.000 0.09 Hole dry. Reseat collecting device
{leaking).

onae 04710/90 09146 0.09 1925.407  118.99% 0.001 0.18

onaé 04/24/90 08146 0.03 1039.368 13.0% 0.002 0.2

ON24 05/02/90 09:3% NA 1947.413 0.000 0.000 0.21  Trace.

OH2é 08/10/90 09140 NA 2047.403 0.000 0.000 0.2 Cleaned, checked, and reinatalied vacum wp
to 50 centibars. Checked in one hour,
Sampler holding vacuum,

ONZé 04/24/91 10112 0.00 2304.42% 0.000 0.000 0.21  Air blowing through tube.

ON2éd 0F/17/91 10143 0,00 2388.448 0.000 0.000 0.21 Air blowing through tube,

LY 09/25/91 10:18 0,00 258,429 0.000 0.000 0.21  Air blowing through tube.

ONH24 10/23/91 12:30 0.53 286,321  947.1% 0.001 0.74 NReplaced broken collection device. Used
547.156 days.

ONR4 10731791 11142 TYrace  2494.488 7.967 0.000 0.74  Hole wet at 23 feet.

OH24 11/713/91 11,08 0.02 2507,462 12,974 0.002 0.7

OH24 12/04/91 11145 Trace  2528.490 21.028 0.000 0.7%

OH2S 12/08/85 00:00 NA 0.000 0.000 0.000 0.00 Approximate date this part of drift
excavated,

ONn2s 03/27/89 00:00 NA 0.000 0.000 0.000 0.00 Horizontal hole drilled on 3/27/89.

OnaY 03/30/89 10:27 0 1949.43%  1549.430 0.000 0.00 Nole dry.

onas 04/18/89 10:0% © 1568.420 18,985 0.000 0.00 Device left with approximately 30 centibars
suction,

onas 04/26/89 09:14% O 1576.406 7.986 0.000 0.00 Device left with approximately 50 centibars
suction,

on2s 06/05/89 09150 © 1616.410 40.004 0.000 0.00 Hole dry, no vacuum on collecting device.

Collecting device removed and replaced.
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DAYS DAYS CUMULATIVE
LITERS SINCE USED POR LITERS LIYRRS

LOCATION DATR TIME RENOVED 1/1/88 CALCULATION  PER DAY  COLLECTRD REMARKS

*LT4] 06/20/89 09110 O 1631,382 14.972 0.000 0.00 Mole dry.

ON2S 07/06/89 11140 0.0% 1647.488 16.104 0.001 0.01 Collecting device retained vacuum. Sample
saved for chemistry,

0N 08/09/89 10123 0 1681 .434 33.948 0.000 0.0  Hole dry.

0N 08/23/89 11118 0 1698.471 14.037 0.000 0.01 Moie dry,

ON2S 10702/89 11133 0 1735.483 40.012 0.000 0.01 Hole dry,

ONas 10720789 11:38 O 1733.483 18.000 0.000 0.01 Hole dry.

OH2S 11710/89 10130 0 1774.438 20,938 0.000 0.01 Nole dry.

0N 11/729/89 1102 O 1793,543 19.10% 0.000 0.01 Hole dry,

OH2S 12/12/89 09158 © 1806.41% 12.0M 0.000 0.01 Hole dry. Reseat collecting device
(leaking).

onas 08/10/90 09130 NA 047,410 0.000 0.000 0.01 DOry. Clesned, checked, and reinatalled
vac\lm up to 30 centibers. Checked in one
hour. Sampler holding vacuum,

ON2Y 04/24/91 10114 0.00 2304.426 498,001 0.000 0.01 Alr blowing through tube.

ON2s 07/17/91 10147 0.00 1388.449 84.023 0.000 0.01 Afr blowing through tube.

onas 09/723/91 10118 0.06 98,427 69.978 0.001 0.07

OHas 10731791 11142 0.00 2494 .488 36.061 0.000 0.07 Ory. Hole wet at 30 feet.

ON26 08/03/86 00100 NA 0.000 0.000 0.000 0.00 Approximate date this part of drift
excavated.

ON2é 03/27/89 00:00 NA 0.000 0.000 0.000 0.00 Horizontal hole drilled on 3/27/89. Hole
drilied with brine. Fluorescien added to
drilling fluld,

ON26 03/30/89 10100 NA 1549.417 0.000 0.000 0.00 New hole, Installed collecting device. Hole
dry.

ONZe 04/718/89 10110 O 1968.424 19.007 0.000 0.00 Device Left with spproximately 30 centibars
suction,

ON26 04/26/89 09:1% 0 1576.308% 7.9614 0.000 0.00 Device left with approximately 30 centibars
suction,

ONndé 06/03/89 10100 0.20 1616.417 40,032 0.00% 0.20 Firet time sample recovered. Collecting
device removed and replaced. Sample saved
for chemistry,

ON2é 06/20/89 09:15 0.05 1631.38% 14.968 0.003 0.2

ON26 07/06/89 11150 0.49 1647.493 16.108 0.030 0.74 Collecting device retained vacuum, Semple
saved for chemistry.

OH2é 08/09/89 10:30 0.67 1681.438 33.945 0.020 1.41  Sample saved for chemistry.

oN2é 08/23/89 10130 0.%% 169%.438 14,000 0.0%9 1.96 Sample saved for chamistry.

OH26 09/14/89 11:21 0.9 1797473 22,038 0.023 2,47  Semple saved for chemistry.

ON26 10/702/89 11:40 0.%6 1735.4086 18.013 0.03 3.03  Sample saved for chemistry.

OMaé 10720789 11143 0.45 17%3.490 18.004 0.02% 3.48 Sample saved for chemistry, sample #857,

ON26 11/10/89 11:04 0.48 1774 .46 0.9 0.023 3.96 Sample saved for chemistry, sample 866,

0N26 11/729/89 12:40 0,32 1793.928 19.067 0.017 4.28 Sample saved for chemistry, sample #874,

OH2é 12/12/89 09:38 0.32 1806.401 12.873 0.025 4.60 Semple saved for chemistry, sample #8385,

OM26 01/04/90 12:0% 0.23 1829.503 23.102 0.010 4.83

OH26 01/17/90 08:%8 0.36 1842.374 12.87 0.028 5.19

ON26 01/31/90 10:54 0.26 1836.454 14,080 0.018 $.43

OH26 02/13/90 11130 0.26 1869.479 13.025 0.020 .7

OH26 02/27/90 12146 0.2 1883.532 14.053 0.015 $.92 &rine probably Left {n hole,

OH2é 03/05/90 11:27 0.26 1889.477 5,949 0.044 6.18

OH2é 03/21/90 09126 0.18 190%,393 15.916 0.019 6.3

OH26 06/04/90 113149 0.28 1919.492 14.009 0.020 6.64 Brine probably left in hole.
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BRINE ACCUMULATION DATA TABLE
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DAYS DAYS CUMULATIVE

LITERS siuce USED FOR LiTERs LiTERS
LOCATION DATE TINE REMOVED  1/1/88 CALCULATION  PER DAY  COLLECTRD REMARKS
OH26 04/10/90 09:17 0.22 1925.387 5.098 0.037 6.86
OH2é 04/24/90 08:33 0.19 1939.354 13.969 0.014 7.08
ON26 05/02/90 09143 0.2 1947.406 8.0%0 0.030 7.8
OH28 05/709/90 091486 0.21 1994.407 7.001 0.030 7.50
ON2é 05/16/90 11130 0.1% 1961.479 r.0m2 0.021 7.63
OH2é 05/23/90 13103 0.12 1068.544 7,085 0.01?7 1844
ON26 05/31/90 09:29 0.4 1976.39% 7.8%1 0.018 .0
OHZé 06/06/90 11:3% 0.4 1982.483 6.088 0.023 .03
ON26 06/14/90 10142 0.14 1990.446 7.963 0.018 8.1
ON26 06/28/90 10127 0.14 2004 .433 13.989 0.01% .3
OH26 07/17/90 08136 0.18 023,572 18.937 0.000 .5
OH2s 07718/90 11100 0.28 2024.458 1.086 0.023 8.81 Combined with 0.18 Liters 07/17/90. Used

0.4 Liters for calculation.
On2é 07/2%/90 10:07 0.0% 2031.422 4.964 0.007 8.86 Orine probably Left {n hole.
OH26 08/01/90 1103 0.2% 2038.462 7.040 0.036 .1
ON26 08/07/90 09140 0.11 2044.403 .94 0.019 9.22
ON26 08/716/90 09118 0.12 2053.387 8.984 0.013 9.3
oNZé 08/22/90 10:44 0.10 2059.447 6.080 0.017 9.44
ON26 08/729/90 10128 0.1% 2066.433 6.986 0.016 9.5%
oN2é 09/05/90 10:34 0.1% 2073.440 7.007 0.016 9.6
OH2é 09/12/90 08:43 0.10 2080.363 6.928 0.014 9.7%
OH2e 09/725/90 11126 0.19 2093.476 13.911 0.000 9.95
ON26 09/26/90 09148 0.10 2094.408 0.932 0.020 10.08 Combined with 0.19 Liters from 09/25/90.
Used 0.29 Liters for calculation,

OH26 10703/90 08:55 0.10 101,372 6.984 0.014 10.18
ON2é 10710/90 10114 0.11 2108.426 7,054 0.016 10.26
OH2é 10718/90 09128 0.13 2116.392 7.966 0.016 10.39
oH2é 10724/90 11316 0N 122,469 4.077 0.018 10.50
OH26 10/31/90 10143 0.12 2129447 6.978 0.017 10.62
ON2é 11707/90 11143 0.13 2134,488 7.041 0.018 10.7%
OH26 11/14/90 10140 0,10 2143,444 6.9%6 0.014 10.88
26 11728/90 11:20 0.21% 2187.472 14.028 0.013 11.06
cr2é 12/09/90 09130 0.4 2164396 6.924 0.020 11.20
OHZé 12/13/90 10:20 0.13 2172.431 8.03% 0.016 11.33
OH2é 12/20/90 10:20 0.19 2QA7.40 7.000 0.016 11.44
OH26 01709/91 10:50 0.29 2199451 20.020 0.014 1.73
ON26 01/16/91 1325 0,13 2206.359 7.108 0.018 11.86
OH26 01/723/91 10:%8 0.17 2213.455 6.896 0.02% 12.03
ON26 01/30/91 08:36 0.1 2220,358 6.903 0.016 12.14
OH2é 02/13/91 12:20 0.18 2234.914 14.156 0.013 12.32
OH26 02/20/91 11:12% 0.12 2241.,476 6.962 0.017 12.44
OH2é 02/27/91 11:20 0.1 268,472 6.996 0.014 12.9%
OH2é 03/07/91 10:%% 0.1 22%6.455 7.983 0.014 12.66
OH28 03/720/91 12:43 0.19 2269.530 13.07% 0.01% 12.8%
ON26 03/728/9% 11:%3 O 2277.498 7.96% 0.014 12.96
oN26 04/10/91 10:02 0.20 2290.418 12.923 0.018 13.16
LIFLY 04/17/91 10:54 0.12 2297.45%4 7.036 0.017 13.28
OH26 04/7264/9% 10:2% 0.12 2304 .434 6.980 0.017 13.40
OH26 0%/01/91 10:00 0.10 2311.417 6,983 0.014 13.50
OH2é 05/08/9% 09:20 0.10 2318,389 6.972 0.014 13.60
0N26 05/715/91 11:10 0.08 2325.46% 7.076 0.011 13.68
0H26 05/,29/91 10:18 0.19 2339.429 13.964 0.014 13.87
OH2é 06/05/91 13:07 0.14 2346.547 7.118 0.020 14.01
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APPENDIX A

DAYS DAYS CUMULATIVE
LITERS SINCE USED FOR LITERS LITERS

LOCATION DATE TIME REMOVED 1/1/85 CALCULATION PER DAY  COLLECTED REMARKS

0H26 06/12/91 08:57 0.17 2353.373 6.826 0.025 14.18

OH26 06/19/91 15:22 0.16 2360.640 7.267 0.022 14.34

OH26 06/26/91 08:12 0.10 2367.342 6.702 0.015 14.44

OH26 07/11/91 12:08 0.19 2382.506 15.164 0.013 14.63

OH26 07/17/91 11:00 0.10 2388.458 5.952 0.017 14.73

OH26 07/30/91 10:40 0.06 2601.444 0.000 0.000 14.79 Partial evacuation.

OH26 07/31/91 09:45 0.14 2602,406 13.948 0.014 14.93 Combined with 0.06 liters from 07/30/91.

OH26 08/08/91 09:39 0.15 2410,402 7.996 0.019 15.08

oH26 08/14/91 11:35 0.1 2416.483 6.081 0.018 15.19

OK26 08/21/91 11:17 0.13 2423.470 6.987 0.019 15.32

OH26 08/28/91 10:46 0.09 2430.449 6.979 0.013 15.41

OH26 09/04/91 11:40 0.09 2437.486 7.037 0.013 15.50

OH26 09/11/9% 12:05 0.05 2444 .503 7.017 0.007 15.55

OH26 09/18/9% 09:25 0.13 2451.392 6.889 0.019 15.68

0H26 09/25/91 09:56 0.1 2458.414 7.022 0.016 15.79

OH26 10/02/91 11:40 0.10 2465.486 7.072 0.014 15.89

OH26 10/716/91 11:00 0.10 2479.458 13.972 0.007 15.99

OH26 10/23/91 10:25 0.15 2486.434 6.976 0.022 16.14

OH26 10/31/91 11:39 0.13 2494 ,485 8.051 0.016 16.27

OH26 11/706/91 12:08 0.06 2500.506 6.021 0.010 16.33

OH26 11/13/91 10:50 0.07 2507.451 6.945 0.010 16.40

OH26 11/720/91 11:43 0.13 2514.488 7.037 0.018 16.53

OH26 11727/91 10:36 0.09 2521.442 6.954 0.013 16.62

OH26 12/04/91 11:30 0.08 2528.479 7.037 0.011 16.70

OH26 12/711/91 11:45 0.09 2535.4%90 7.011 0.013 16.79

OH26 12/18/91 11:05 0.12 2542.462 6.972 0.017 16.91

OH27 08/05/86 00:00 NA 0.000 0.000 0.000 0.00 Approximate date this part of drift
excavated.

0H27 04/17/89 00:00 NA 0.000 0.000 0.000 0.00 Horizontal hcle drilled 4/13/89 to 4/17/89.

0H27 04/18/89 10:15 0 1568.427 1568.430 0.000 0.00 Device left with approximately 50 centibars
suction.

OH27 04/26/89 09:25 0 1576.392 7.965 0.000 0.00 Device l(eft with approximately 50 centibars
suction.

OH27 06/05/89 10:10 © 1616.424 40.032 0.000 0.00 Hole dry. Collecting device removed and
replaced.

oH27 06/20/89 09:20 0 1631.389 14.965 0.000 0.00 Hole dry.

oH27 07/06/89 11:55 0.02 1647.497 16.108 0.001 0.02 Collecting device retained vacuum. Sample
saved for chemistry.

OH27 08/09/89 10:35 Trace 1681.441 0.000 0.000 0.02 Trace of brine found.

OoH27 08/23/89 10:57 Trace 1695.456 0.000 0.000 0.02 Trace of fluid in hole. No sample.

OH27 10/02/89 11:45 0 1735.490 87.993 0.000 0.02 Hole dry.

OH27 10/20/89 11:45 O 1753.490 18.000 0.000 0.02 Hole dry.

0H27 11/10/89 11:14 O 1774 .468 20.978 0.000 0.02 Hole dry.

OH27 11/29/89 12:45 O 1793.531 19.063 0.000 0.02 Hole dry.

OH27 12/12/89 09:40 0 1806.403 12.872 0.000 0.02 Hole dry.

OH27 04/24/90 08:52 0.17 1939.369 132.966 0.001 0.19

OH27 08/10/90 09:30 NA 2047.396 0.000 0.000 0.19 Cleaned, checked, and reinstalled vacuum up
to 50 centibars. Checked in one hour.
Sampler holding vacuum.

OH27 04/24/91 10:27 0.00 2304.435 365.066 0.000 0.19 Air blowing through tube.

OH27 07/17/91 11:03 0.00 2388.460 84.025 0.000 0.19 Air blowing through tube.
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DAYS DAYS CUMULATIVE
LITERS SINCE USED FOR LITERS LITERS

LOCATION DATE TIME REMOVED 1/1/85 CALCULATION PER DAY COLLECTED REMARKS

OH27 09/25/91 09:56 0.00 2458.414 69.954 0.000 0.19 Air blowing through tube.

OH27 10/31/91 11:40 0.00 2494.486 36.072 0.000 0.19 Dry. No vacuum. Hole wet at 15 feet.

OH27A 08/05/86 00:00 NA 0.000 0.000 0.000 0.00 Approximate date this part of drift
excavated.

OH27A 04/04/89 00:00 NA 0.000 0.000 0.000 0.00 Horizontal hole drilled on 4/4/89.

OH27A 04/18/89 10:20 0 1568.431  1568.430 0.000 0.00 Device left with approximately 50 centibars
suction.

OH27A 04/26/89 09:20 0.21 1576.389 7.958 0.026 0.21 Device left with approximately 50 centibars
suction. Sample not saved.

OH27A 05/17/89 09:10 0.08 1597.382 20.993 0.004 0.29 Sample not saved.

OH27A 06/05/89 10:20 0 1616.431 19.049 0.000 0.29 Hole dry. Collecting device removed and
replaced.

OH27A 06/20/89 09:25 0 1631.392 14.961 0.000 0.29 Hole dry.

OH27A 07/06/89 11:55 0 1647.497 16.105 0.000 0.29 Hole dry. Collecting device retained :
vacuum,

OH27A 08/09/89 10:40 0 1681.444 33.947 0.000 0.29 Hole dry.

OH27A 08/23/89 10:50 © 1695.451 14.007 0.000 0.29 Hole dry.

OH27A 10/02/89 11:45 © 1735.490 40.039 0.000 0.29 Hole dry.

OH27A 10/720/89 11:45 0 1753.490 18.000 0.000 0.29 Hole dry.

ON27A 11710/89 11:16 0 1774.468 20.978 0.000 0.29 Hole dry.

OH27A 11/29/89 12:48 © 1793.533 19.065 0.000 0.29 Hole dry.

OH27A 12/12/89 09:40 © 1806.403 12.870 0.000 0.29 Hole dry.

OH28 08/05/86 00:00 NA 0.000 0.000 0.000 0.00 Approximate date this part of drift
excavated.

OH28 04/12/89 00:00 NA 0.000 0.000 0.000 0.00 Horizontal hole drilled 4/11/89 to 4/12/89.

OH28 04/18/89 10:25 0 1568.434  1568.430 0.000 0.00 Device left with approximately 50 centibars
suction.

OH28 04/26/89 09:30 0 1576.396 7.962 0.000 0.00 Device left with approximately 50 centibars
suction,

0H28 06/05/89 10:30 0.08 1616.438 40.042 0.002 0.08 First time sample recovered. Collecting
device removed and replaced. Sample saved
for chemistry.

OH28 06/20/89 09:30 0.03 1631.396 14.958 0.002 0.11

OH28 07/06/89 12:00 0 1647.500 16.104 0.000 0.11 Hole dry. Collecting device retained
vacuum.

OH28 08/09/89 10:45 0 1681.448 33.948 0.000 0.11 Hole dry.

0K28 08/23/89 10:46 O 1695.449 14.001 0.000 0.11 Hole dry.

OH28 10/02/89 11:50 0.05 1735.493 40.044 0.001 0.16 Sample saved for chemistry.

OH28 10/20/89 11:45 O 1753.490 17.997 0.000 0.16 Hole dry.

0H28 11/10/89 11:10 0.07 1774 .465 20.975 0.003 0.23 Sample saved for chemistry, sample #867.

OH28 11/729/89 12:48 0 1793.533 19.068 0.000 0.23 Hole dry.

OH28 12/12/89 09:48 0.10 1806.408 12.875 0.008 0.33 Sample saved for chemistry, sample #886.

0H28 04/10/90 09:36 0.14 1925.400 118.992 0.001 0.47

OH28 04/24/90 08:36 0.18 1939.358 13.958 0.013 0.65

OH28 05/02/90 09:35 0.01 1947.399 8.041 0.001 0.66

oH28 05/09/90 09:40 NA 1954.403 0.000 0.000 0.66 Trace.

OH28 05/16/90 11:38 0.02 1961.485 14.086 0.001 0.68

OH28 05/31/90 09:33 0.01 1976.398 14.913 0.001 0.69

OH28 08/07/90 09:42 0.10 2044 .404 68.006 0.001 0.79
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DAYS DAYS CUMULATIVE
LITERS SINCE USED FOR LITERS LITERS
LOCATION DATE TIME REMOVED 1/1/85 CALCULATION PER DAY COLLECTED REMARKS
OH28 08/10/90 09:10 NA 2047.382 0.000 0.000 0.79 Cleaned, checked, and reinstalled vacuum up

to 50 centibars. Checked in one hour.
Sampler holding vacuum.

OH28 09/12/90 08:40 0.04 2080.361 35.957 0.001 0.83

OHz28 09/26/90 09:50 0.05 2094.410 14,049 0.004 0.88

OH28 11/28/90 11:28 0.08 2157.478 63.068 0.001 0.96

OHzs 12/20/90 10:27 0.07 2179.435 21.957 0.003 1.03

0H28 01/30/91 08:51 0.07 2220,369 40.934 0.002 1.10

OH28 03/20/91 11:55 0.18 2269.497 49.128 0.004 1.28

0H28 03/28/91 11:45 0.01 2277.4%90 7.993 0.001 1.29

OH28 04/24/91 10:29 0.00 2304 .437 26.947 0.000 1.29 Air blowing through tube.

OH28 07/11/91 12:08 0.00 2382.506 78.069 0.000 1.29 DOry.

oHa28 07/17/91 11:07 0.00 2388.463 5.957 0.000 1.29 Air blowing through tube.

OH28 09/25/91 09:56 0.00 2458.414 69.951 0.000 1.29 Air blowing through tuba.

oH28 10/23/91 10:27 0.27 2486.435 28.021 0.010 1.56 First time successfull collection since
03/20/91. Used 216.94 days and .28 liters
to calculate flow rate.

OH28 10/31/91 11:36 0.00 2494.483 8.048 0.000 1.56 DOry. No Vacuum. Hole wet at 25 feet.

OH28 11/13/91 10:55 0.02 2507.455 12.972 0.002 1.58

OW28 12/04/91 11:35 Trace 2528.483 21.028 0.000 1.58

OH4S 05/08/89 00:00 NA 0.000 0.000 0.000 0.00 Approximate date this part of underground
core storage room excavated.

OH4S 06/15/89 00:00 NA 0.000 0.000 0.000 0.00 Horizontal hole drilled 6/9/89 to 6/15/89.

OH4S 06/23/89 11:00 NA 1634.458 0.000 0.000 0.00 New hole. Installed collecting device.

OH4S 08/09/89 14:00 0 1681.583 47.125 0.000 0.00 No vacuum, reinstalied collecting device.
Hole dry.

OH4S 08/23/89 11:30 0.45 1695.479 13.896 0.032 0.45 First time hole sampled. Sample saved for
chemistry.

OH45 09/12/89 12:35 0.15 1715.524 20,045 0.007 0.60 Ssample saved for chemistry,

OH45 10/02/89 12:15 0.13 1735.510 19.986 0.007 0.73 Sample saved for chemistry.

OH45 10/20/89 11:10 0.1 1753.465 17.955 0.006 0.84 Sample saved for chemistry, sample #852,

OH4S 11/10/89 10:20 0.13 1774.431 20.966 0.006 0.97 sample saved for chemistry, sample #863.

OH4S 11/29/89 13:11 0.1 1793.549 19.118 0.006 1.08 Ssample saved for chemistry, sample #878,

OH4S 12/12/89 10:19 0.08 1806.430 12.881 0.006 1.16 Sample saved fur chemistry, sample ¥889.
Sample bubbling.

OH45 01/04/90 11:41 0.14 1829.487 23.057 0.006 1.30

OH45 01/17/90 11:54 0.08 1842.496 13.009 0.006 1.38

OH4S 01/31/90 11:08 0.01 1856.464 13.968 0.001 1.39

OH45 02/13/90 10:54 0.01 1869.454 12.990 0.001 1.40

OH4S 02/27/90 12:56 0.11 1883,539 14.085 0.008 1.51 Removed and replaced sampler.

OH4S 03/05/90 11:45 0.08 1889.490 5.951 0.013 1.59

OH4S 03/21/90 11:34 NA 1905.482 0.000 0.000 0.43 Trace.

OH45 04/10/90 10:28 NA 1925.436 0.000 0.000 0.43 Trace.

OH45 05/02/90 09:12 0.06 1947.383 57.893 0.001 1.65

OH45 05/09/90 10:03 NA 1954.419 0.000 0.000 0.49 Trace.

OH45 05/17/90 09:20 0.05 1962.389 15.006 0.003 1.70

OH45 05/23/90 13:10 0.01 1968.549 6.160 0.002 1.7

OH45 06/14/90 10:15 0.01 1990.427 21.878 0.000 1.72  Brine probably left in hole.

OH45 07/17/90 11:58 0.46 2023.499 33.072 0.014 2.18

OH4S 08/07/90 08:50 NA 2044,368 0.000 0.000 1.02 Trace. Could not sample. Brine probably

left in hole.
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DAYS DAYS CUMULATIVE
LITERS SINCE USED FOR LITERS LITERS

LOCATION DATE TIME REMOVED 1/1/85 CALCULATION  PER DAY  COLLECTED REMARKS

OH4S 08/29/90 12:01 0.27 2066.501 43.002 0.006 2.45

OH4S 09/13/90 10:40 0.02 2081,444 14.943 0.001 2.47

OH4S 10/18/90 10:14 0.05 2116.426 34.982 0.001 2.52

OH4S 02/13/91 12:40 Trace 2234.528 118.102 0.000 2.52 Did not save.

OH4S 03/21/91 10:30 0.80 2270.438 35.910 0.004 3.32 Repaired and reinstalled sampler. Used 189
days and .85 liters.

OH4S 03/28/91 11:21 0.00 2277.473 7.035 0.000 3.32 Air blowing through tube.

OH4S5 04/10/91 12:15 0.00 2290.510 13.037 0.000 3.32 Ory.

OH4S 05/01/91 10:30 0.11 2311.438 20.928 0.005 3.43

OH4S 05/08/91 09:35 0.00 2318.399 6.961 0.000 3.43 Air blowing through tube.

OHAS 07/18/91 10:20 0.14 2389.431 71.032 0.002 3.57

OH4S 08/14/91 11:15 0.0S 2416.469 27.038 0.002 3.62

OH45 09/25/91 12:10 0.19 2458,507 42.038 0.005 3.81

OH45 10/23/91 10:09 0.11 24686.423 27.916 0.004 3.92

OH45 10/31/91 11:36 0.06 2494 .,483 8.060 0.007 3.98

OH45 11/13/91 10:36 0.05 2507.442 12.959 0.004 4.03

OH4S 12/04/91 11:40 0.08 2528.486 21,044 0.004 4.1

OH45 12/18/91 11:07 0.02 2542.463 13.977 0.001 4.13

OH4é 05/08/89 00:00 NA 0.000 0.000 0.000 0.00 Approximate date this part of underground
core storage room excavated.

046 06/20/89 00:00 NA 0.000 0.000 0.000 0.00 Downhole drilled 6/16/89 to 6/20/89.

OH4é 07/06/89 11:30 NA 1647.479 0.000 0.000 0.00 First day of observation for hole, blown
dry.

OH4é 07/25/89 10:48 0.28 1666.450 18.97 0.015 0.28 First time hole sampled. Sample yellow-
with wood chips and other debris.
Hydrocarbon odor (diesel Lubricant?).

OH46 08/16/89 10:05 0.68 1688.400 21.970 0.031 0.96 Sample saved for chemistry.

OH46 09/12/89 12:35 0.47 1715.524 27.104 0.017 1.43 sample saved for chemistry.

OH46 10/02/89 12:30 0.05 1735.521 19.997 0.003 1.48 Sample saved for chemistry.

OH4b 10/20/89 11:10 0.57 1753.465 17.944 0.032 2.05 Sample saved for chemistry, sample #853.

OH46 11/10/8% 10:30 0.68 1774.438 20,973 0.032 2.73 Sample saved for chemistry, sample #865.

OH4b 11/29/89 13:15 0.53 1793.552 19.114 0.028 3.26 Sample saved for chemistry, sample #879.

OH4é 12/12/89 10:20 0.46 1806.431 12.879 0.036 3.72 Sample saved for chemistry, sample #890.

OH46 01/04/90 11:46 0.45 1829.489 23.058 0.020 4.17

0H46 01/17/90 11:58 0.25 1842.499 13.010 0.019 4,642

OH46 01/31/90 11:12 0.25 1856.467 13.968 0.018 4.67

OH46 02/13/90 11:16 0.22 1869.469 13.002 0.017 4.89

OH46 02/27/90 13:10 0.27 1883.549 14.080 0.019 5.16 Brine probably left in hole.

OW46 03/05/90 11:54 0.27 1889.496 5.947 0.045 5.43

OH46 03/21/90 11:34 0.13 1905.482 15.986 0.008 5.5 8rine probably left in hole.

0H46 04/11/90 10:33 0.32 1926.440 20.958 0.01% 5.88

0H46 05/02/90 09:10 0.25 1947.382 20.942 0.012 6.13 Brine probably left in hole.

OH46 05/08/90 10:05 0.15 1953.420 6.038 0.025 6.28

0H46 05/17/90 09:30 0.14 1962.396 8.976 0.016 6.42

0H46 05/23/90 13:30 0.10 1968.562 6.166 0.016 6.52

OH4S 06/14/90 10:01 0.32 1990.417 21.855 0.015 6.84

0H46 06/28/90 11:06 0.20 2004.462 14,045 0.014 7.04

OH4é 07/17/90 11:50 0.30 2023.493 19.031 0.016 7.34

OH46 07/25/90 10:50 0.15 2031.451 7.958 0.019 7.49

OH46 08/07/90 08:50 0.19 2044 .368 12.917 0.015 7.68

OH46 08/16/90 10:30 0.17 2053.438 9.070 0.019 7.85
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DAYS DAYS CUMULATIVE
LIVERS SINCE USED FOR LITERS LITERS
LOCATION DATE TIME REMOVED 1/1/85 CALCULATION  PER DAY COLLECTED REMARKS
OH46 08/22/90 11:08 0.114 2059.462 6.024 0.018 7.96
OH4é 08/29/90 11:45 0.1% 2066.490 7.628 0.016 8.07
OH4b 09/05/90 11:04 0.12 2073.461 6.9M 0.017 8.19
OH46 09/13/90 10:42 0.12 2081.446 7.98% 0.018 8.31
OH4é 09/28/90 10:10 0.22 2096.424 14.978 0.015 8.53
OH46 10/718/90 09:52 0.26 2116.411 19.987 0.013 amw
OH46 02/13/91 12:50 0.7 2234535 118.124 0.006 9.53
OH46 02/27/91 11:05 0.55 2248.462 13.927 0.039 10.08
OH46 03/20/91 13:37 0.%8 2269.567 21.105 0.027 10.66
OH46 03/28/91 11:21 0.19 2277.473 7.906 0.024 10.85
O0H46 04/10/91 12:15 0.15 2290.510 13.037 0.012 11.00
OH4é 06/17/91 11:21 0,28 2297.473 6.963 0.040 11.28
0H46 05/01/91 10:30 0.18 2311.438 13.965 0.013 11.46
OH46é 05/08/91 08:59 0.09 2318.374 6.936 0.013 11.55
OH46 05/15/91 10:48 0.09 2325.450 7.076 0.013 11.64
OH46 06/12/91 09:45 0.29 2353.406 27.956 0.010 11.93
OH46 06/719/91 15:57 0.10 2360.665 7.259 0.014 12.03
OH46 06/26/91 10:00 0.10 2367.417 6.752 0.01% 12.13
OH46 07/11/91 10:20 0.20 2382.431 15.014 0.013 12.33
OH46 07/17/91 11:04 0.08 2388461 6.030 0.013 12.1
0H46 07/30/91 11:00 0.16 2401.438 12.97 0.012 12.57
OH46 08/08/91 09:50 0.13 2610.410 8.952 0.015 12.70
OH46 08/14/9% 10:45 0.08 2416.448 6.038 0.013 12.78
OH46 08/28/9% 11:11 0.17 2430.466 14.018 0.012 12.95
OH46 09/18/91 09:40 0,26 2451.403 20,937 0.012 13.21
OH46 09/725/91 12:35 0.15 2458.524 7.121 0.021 13.36
OH4é 10/16/91 10:45 0.22 2479.448 20.924 0.011 13.58
OH4é 10/23/91 10:10 0.12 2486.424 6.976 0.017 13.70
OH46 10/31/91 11:30 0.10 2494 .479 8.055 0.012 13.80
OH4é 11/706/91 12:10 0.09 2500.507 6.028 0.015 13.89
OH46 11/13/91 10:36 0.08 2507.442 4.938 0.012 13.97
OH4b 11/27/91 10:11 0.14 2521.424 13.982 0.010 14.11
OHA46 12704791 11:45 0.1 2528.490 7.066 0.016 146.22
0H46 12/18/91 10:25 0.15 2542.434 13.944 0.0 14.37
OH4T 05/08/89 00:00 NA 0.000 0.000 0.000 0.00 Approximate date this part of underground
core storage room excavated.
OH4? 07/06/89 00:00 NA 0.000 0.000 0.000 0.00 Uphole drilled 6/28/89 to 7/6/89.
OH47 08/09/89 14:30 NA 1681,604 0.000 0.000 0.00 Installed funnel and collection bottle.
Start collection date from 08/09/89.
OH47 08/16/89 10:05 ? 1688.420 6.816 0.000 0.00 First time hole sampled. Sample saved for
chemistry.
OH4T 08/30/89 10:30 0.35 1702.438 14.018 0.025 0.35 Sample saved for chemistry (combined).
OH47 09/14/89 10:55 0.48 1717.455 15.017 0.032 0.83 Sample saved for chemistry.
OH47 10/20/89 11:10 0.60 1753.465 36.010 0.017 1.43 Sample saved for chemistry, sample #854.
OH4? 11/10/89 10:25 0.28 1774.434 20.969 0.013 1.71  sample saved for chemistry, sample #864
OH47 11/29/89 13:06 0.18 1793.546 19.112 0.009 1.89 Sample saved for chemistry, sample ¥877.
OH4? 12/12/89 10:25 0.12 1806.434 12.888 0.009 2.01  sample saved for chemistry, sample #891.
OH47 01/04/90 11:40 0.24 1829.486 23.052 0.010 2.25
OH47 01/17/90 11:59 0.13 1842.499 13.013 0.010 2.38
OH4T 01/31/90 11:15 0.1 1856.469 13.970 0.008 2.49
OR47 02/13/90 11:20 0.09 1869.472 13.003 0.007 2.58
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BRINE ACCUMULATION DATA TABLE
Data through December 31, 1991

APPENDIX A

DAYS DAYS CUMULATIVE
LITERS SINCE USED FOR LITERS LITERS
LOCATION DATE TIME REMOVED 1/1/8S CALCULATION PER DAY  COLLECTED REMARKS
OH47 02/27/90 13:30 0.12 1883.%562 14.090 0.009 2.7
OH47 03/05/90 11:57 0.09 1889.498 5.936 0.015 2.7
OH4L? 03/21/90 11:41 0.1 1905.487 15.989 0.007 .90
OH&T 04/11/90 10:30 0.0% 1926.438 20,951 0.002 .93
OH&T 05/02/90 08:55 0.08 1947.372 20,934 0.004 3.03
OH&L7 05/08/90 10:07 0.09 1953.422 6.050 0.015 3.12
OH&T 05/17/90 09:25 0.02 1962.392 8.970 0.002 3.14
OH4T7 05/23/90 13:30 0.01 1968.562 6.170 0.002 3.1%
OH47 06/14/90 10:08 0.13 1990.422 21.860 0.006 3.28
OH47 07/17/90 11:42 0,08 2023.487 33.065 0.002 3.3
OH47 08/07/90 08:56 0.05 2044.372 20,885 0.002 3.4
OH4T7 08/22/90 11:07 0.04 2059.463 15.091 0.003 3.45
OH47 08/29/90 11:47 0.02 2066.491 7.028 0.003 3.47 Red-brown mud in collection bottle, cleaned
out.
OH47 09/705/90 10:45 NA 2073.448 0.000 0.000 3.47 Trace.
OH4T7 09/13/90 10:45% 0,15 2081.448 14.957 0.010 3.62
OH4T 10/18/90 09:5 0.13 2116.412 34.964 0.004 3.7
OH47 02/13/91 12:55 0.10 2234.538 118.12% 0.001 3.85
1Y 4 02/720/91 13:25 Trace 2261.55¢9 7.021 0.000 3.85 Did not save.
OH47 03/20/91 13:37 0,00 2269.567 28.008 0.000 3.85 Ory.
OH47 03/28/91 11:29 0.00 2277.473 7.906 0.000 3.85 Ory.
OH47 04/10/91 12:1% 0,00 2290.510 13.037 0.000 3.85 Ory.
OH47 05/01/91 10:30 0.00 2311.438 20,928 0.000 3.85 Ory.
OH4T 05/08/91 08:59 0.00 2318.374 6.936 0.000 3.85 oDry.
OH47 06/19/91 10:00 0.00 2360.417 42.043 0.000 3.85 oOry.
OH4? 06/19/91 16:00 0.00 2360.667 0.250 0.000 3.85 oOry.
OH47 07/17/91 11:04 0.00 2388.461 27.794 0.000 3.85 Ory.
OH47 08/14/91 10:4% 0.00 2616.448 27.987 0.000 3.85 oOry.
OH47 09/25/91 12:35 0.00 2458.524 42.076 €.000 3.85 Ory.
OH4?7 10/23/91 10:10 0.00 2486.424 27.900 0.000 3.85 Ory.
OH4T 10/31/91 11:28 0.00 2494 .478 8.054 0.000 3.85 Dry.
OH47 11/13/91 10:36 0.00 2507.442 12.964 0.000 3.85 Ory.
OH4T 12704/91 11:45 0.00 2528.490 21.048 0.000 3.85 oOry.
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APPENDIX B
GRAPHS OF BRINE ACCUMULATION DATA

This appendix contains graphs of data presentec' 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 collection techniques, rather than variations in the actual
inflow of brine from bedrock at the collecting locations. As a result, plotting of the inflow
data from the data tables (Appendix A) results in an irregular plot that implies variations in
inflow which, in fact, do not exist. The graphed data included in this report were processed
and plotted with Microsoft® Excel® using an 11-point moving average to smooth the line,
unless otherwise stated. The smoothed data reflect trends in the body of the curve that are
representative of the brine seepage rates, while still showing variations that are probably the
result of collection techniques.

At the beginning and end of each curve, moving average smoothing projects the calculated
trend. As a result, initial and ending values tend to be distorted by the moving average
smoothing program. To correct the distortion caused by the moving average smoothing, the
smoothed data are replaced by the actual data for the first and last few data points prior to
plotting. Additional discussion of the collection and data handling is provided in Deal and
Case (1987).
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! BRINB SAMPLING AND BVALUATION PROCORAM REPORT 1991 APPENDIX C

THEE
¥ o
L0 83
s 1|88

L b
1.25 78000 15.%

<050 15700 20300 t1.45 75000 15

fe

ng
(mg/l) (mg/l) (mg/L) (mg/L) (mg/l) (mg/l) (mg/L)
0.291 < 0.50 16900 20800

TABLE C-1
ANALYTICAL RESULTS
8a Ca s
(mg/L) (mg/L)
0.128 263 0.9
0.038 285

As
(mg/L) (mgs/L) (mg/L)

< 0.001 1440

Al

oN  umC 07/07/91 0.093 0.006 1430
oM UNC 10/16/91 < 0.05

& DIRECTION LAB DATE

SAMPLE NHOLE NUMBER

olbd
[» 773
NA Not available.
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END
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