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Executive Summary

The data in this report are the result of activities associated with the Brine Sampling and
Evaluation Program (BSEP) at the Waste Isolation Pilot Plan (WIPP) during 1992 and 1993.
This report is the last one that is currently scheduled in the sequence of reports of new data,
and therefore, also includes summary comments referencing important data obtained by BSEP
since 1983. 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. A project concern is that enough
brine might be present after sealing and closure to generate large quantities of hydrogen gas
by corroding the metal in the waste drums and waste inventory.

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 the BSEP in 1985. During eleven years of observations (1982-1993), 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 a maximum amount of hydrogen gas. The
data collected through 1991 are discussed in detail and are summarized by Deal and others
(1993). This report describes progress made during the calendar years 1992 and 1993 and
focuses on four major areas: (1) monitoring of brine inflow, €.g., measuring brines recovered
from holes drilled downward from the underground drifts (downholes), upward from the
underground drifts (upholes), and from subhorizontal holes from the underground drifts;

(2) observations of weeps in the Air Intake Shaft (AIS); (3) further characterization of brine
geochemistry; and (4) additional characterization of the hydrologic conditions in the fractured
zone beneath the excavations.

Damp or Wet Areas on Drift Floors. Seepage into the one persistently wet area on the
floor of the WIPP excavations in Recom G (GSEEP), continued to decline in 1992 and 1993,
reaching a low value of 0.03 liter (L) per day by December see Comment Section 2.2.
GSEEP had, for all practical purposes, dried up by December 31, 1993. No evidence was
found of brine flowing upward out of fractures beneath the drift floors in the northern part of
the workings. Observations of driltholes penetrating anhydrite Marker Bed (MB) 139 in
Room G and in Site and Preliminary Design Validation (SPDV) Room 4 showed that the
anhydrite is fractured; however, no brine was seeping out of either the anhydrite or the
fractures, providing evidence for no significant flow of brine into the excavations from MB
139. If far-field flow exists through MB 139, moisture or evidence of moisture should be
observed at these locations. No evidence of moisture was found. (In the context of brine
flow toward the WIPP excavations, far-field flow refers to flow far enough beyond the
disturbed rock zone {DRZ] where the salt does not deform in response to the presence of the
WIPP excavations.)

Seepage into Drillholes. Seepage into selected vertical downholes in the repository floor
were monitored. Four of the ten downholes monitored in 1993 showed fairly steady seepage
rates ranging from 0.008 to 0.1 L per day. Six downholes showed decreasing seepage trends.
In those downholes where MB 139 could be observed, seepage was not found to be entering

ALJD2-94/WP/WIP:R3192 ‘ ix 301681.008
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the hole from MB 139. Rather, seepage was observed to be from deeper horizons, which will
not be intersected by waste storage rooms or be subjected to the fracturing expected o occur
around wast¢ storage rooms.

None of the monitored upholes continue to produce brine. Eleven subhorizontal observation
holes (drilled at a slight downward angie) continue to be monitored. Oniy those four that
intersect the orange band (Map Unit 1) continue to have measurable seepage, which was
0.005 to 0.01 L per day.

Seepage into Shaft Sumps. Observations in the shaft sumps show that open fractures in
MB 139 remain dry. The shaft sumps are, in effect, Jong-term far-field flow experiments.

Seepage into the Air Intake Shaft. The AIS was inspected for evidence of brine inflow
and only one small moist area was observed. It occurs at the base of MB 103, in the upper
part of the Salado Formation not far below the Rustler-Salado contact. Salt encrustations
(evidence of past brine seepage) occur more commoniy below 1,500-ft depth, are clearly
stratigraphically controlled, and are associated with clay interbeds and argillaceous halite.
The AIS is, in effect, a long-term far-field flow experiment. The anhydrite exposures are
typically dry and free of sait encrustations, indicating that no significant amount of brine
flows through them to the shaft.

Geochemistry. The general trends of the 1992-1993 geochemistry data are similar to those
discussed by Deal and others (1991b, Chapter 3, Table 3-5 and 3-3). Long-term trends of
strontium values have been decreasing for sampies collected from drillhole DHP402A. A
high strontium signature is characteristic of brine that originated as water from the Rustler
Formation and was spread for dust control. The lowering of strontium values is consistent
with the hypothesis that there is less dilution from construction water derived from the Rustler
Formation cccurring at the location of DHP402A in Panei 1.

Data from eleven drillholes that have not been contaminated with construction brine form two
very similar brine populations. One population are those holes that contain brine derived
from the repository horizon and the other, holes that contain brine only from horizons below
the floor of the repository. Brines associated with the repository horizon are slightly higher
in Mg and Br and lower in K and B than brines from stratigraphic horizons (probably clay B)
below the excavations. An average composition for the repository horizon brines that might
come into contact with the waste after sealing and closure is presented in Table 3-3,

Hydraulic Tests in the Fractured Part of the DRZ. Fractures are common in the WIPP
underground, and fracture systems locally connect brine-filled drillholes at some drift
intersections. Fracturing creates pathways that can greatly alter apparent flow rates to
individual downholes.

Hydrologic tests were performed in the fractured part of the DRZ at the following three
locations:

ALAZ-94/WP/WTP:R3192 X 301631.008



BRINE SAMPLING AND EVALUATION PROGRAM REPORT 1992-1993 EXECUTIVE SUMMARY

¢ Intersection of S90 and W620 near the AIS
o Intersection of W170 and S400 at the Underground Core Storage Area
¢ Intersection of EO and N620.

The test results confirmed that the width of an excavation influences the development of
integrated fractures and showed that integrated fracture systems were only found beneath
intersections. This supports the concept of limited, bounded, fractured fluid reservoirs. Since
brine stands at different levels in closely spaced drillholes in the floor and is not seeping out
of fractures observed in the Salt Shaft and Waste Shaft sumps, it can be concluded that large-
scale hydrologically interconnected fracture systems do not exist below the WIPP
underground excavation.

Numerical Modeling of Brine Seepage as a Resuit of Clay Compaction. It has
previously been pointed out (Deal and others, 1993, Sections 4 and 5; Deal and Bills, 1994)
that there appears to be enough moisture present in the clays within the Salado Formation to
account for all the brine that is observed to seep into the WIPP excavations. The excavation
of WIPP rooms result in stress redistribution around those openings that can cause the
consolidation of thin clays within the stratigraphic sequence. Additionaily, the excavations
(including drillholes} provide a sink at atmospheric pressure allowing brine to flow from the
consolidating clays.

A series of order-of-magnitude seepage calculations (Appendix F) were made in order to
numerically model clay consolidation and estimate the resultant brine seepage into the WIPP.

These order-of-magnitude seepage calculations compare well with the observed seepage into
Room Q. Calculated seepage rate after 1,600 days is on the order of 0.3 L/day, where the
actual observed rate is 0.17 L/day. In this case the model is for flow towards the room along
a thin clay seam. Extending this model to a waste storage room predicts that the total
seepage into the room will be on the order of 9,000 L, far short of the 220,000 L necessary to
react anoxically with all the susceptible metal placed in the room (Deal and others, 1991b,
Section 4.6). Furthermore, seepage into the room will cease after about 100 years.

The case for seepage into a downhole drilled into the strata below a WIPP excavation
behaves differently, as flow is radially toward the drillhole rather than parallel to the wall of a
room. In this case, some seepage continues for a long time, perhaps a thousand years or
more. It is clear that seepage into drillholes is strikingly different from seepage into a
repository excavation. Deal and others (1994, Section 2.7.2) pointed out that seepage into
drillholes probably should not be used to predict long term seepage into a WIPP waste
storage room. The calculation provides additional support for this caution.

ALAT-94/WP/WIP-R3192 X1 301681.008
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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 26 miles (42 kilometers) 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 feet (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 1991 (Deal and others, 1993). 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 update the
previous studies summarized in Deal and others (1993) and in Deal and Bills (1994).

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 composition of brine in the Salado
Formation at the repository horizon and seepage of brine into the excavations at the WIPP.
Although the repository is dry, brine weeps from exposed surfaces, accumulates in drillholes
and sumps, and forms encrustations on the walls as the brine evaporates over time. 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 in order to
assess the long-term performance of the repository after closure.

Brine inflow systems have been discussed in previous BSEP reports. There are three different
conceptual models that have been considered:

s Far-field Flow Modeil: flow from the far-field, either by radial flow to the
excavation or laterally through stratigraphically-constrained flow.

* Redistribution Model: movement of interstitial brine within the disturbed rock
zone (DRZ) toward the excavations by excavation-induced stress redistribution.
This does not consider displacement of brine from inside the clays, only
redistribution of brine already in available pore spaces in the salt, polyhalite, and
anhydrite units.

ALIOL-9S/WEAWIPL:R3192 1-1 301681.08



New Mexico

301681.009,00.00061g AS

Figure 1-1
WIPP Location in Southeastern New Mexico
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¢ Clay Compaction Model: brine squeezed from clays within a short distance (a
few m) of the excavations.

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 openings. Flow pathways are through permeable interbeds, along stratigraphic
discontinuities, or through fractures.

The relative importance of these systems needs to be determined. For example, if there is
sufficient far-field flow into the repository, 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 limited by the total metal inventory. If
brine seepage is a purely local phenomenon that occurs as a resuits of redistribution of brine
in the immediate vicinity of the excavations, there would be insufficient brine available to
cause much corrosion after closure. In the latter case, gas generation would be limited by
brine availability and would not be a problem. Evidence suggests that brine is derived from
clay within a few meters of the excavations, and wiil 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. If the far-field model is valid, a human-intrusion event
(i.e., 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. This
will Jead to a greater release of radionuclides from the repository, because the inflowing brine
would infiltrate through the waste and flow up the drillhole. Alternatively, if a 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.

Collection techniques and certain general observations should be kept in mind when
evaluating the BSEP data. These are listed in Table 1-1. Care should also be exercised when

ALA1-9S/WPAVIP/R3192 1-5 301681.08
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Table 1-1
Points to be Considered When Evaluating BSEP Data

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

Redistribution of stress around the WIPP excavations as the apenings age can cause significant
changes in inflow rates, as observabie in upholes and downholes.

All downtholes were originally pumped with a bailer on a two-week interval. During 1989, pressure-
suction moisture-coliection devices were installed in the holes. These devices have a capacity of
less than one 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,
after whicn the two-day volume measurements are then summed (see Appendix A).

Brine seepages in the Salado Formation (Deal and others, 1989) are smail and chemically distinct
from brines in the Rustier Formation. The Salado brines are aiso chemicaily distinct from brines in
the Castile Formation.

Brine accurrences, particularly those evidenced as halite efflorescences or salt encrustations, are
ubiguitous on wallis but not on the 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 iess.

Although smail when measured in terms of liters per day at any given location, cumulative seepage
volumes may be significant 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 one meter apart.

Upholes and downholes show a pattemn of an initial, maximum flow rate that declines to a steadier
flow rate during the obsearvation period. Many upholes dried up completely.

Vertical drillhofes yield inconsistent data, but horizontal driltholes provide consistent and comparable
data sets.

Flow in these very low-permeability units is quite complex, has very low velocities, appears to involve
small volumes of brine, and requires testing over iong periods of time during which the very

praperties being tested change; therefore, the flow parameters are difficuit to quantify.
L == ————— —_—  ——— ——————————
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interpreting the various diagrams of drillhole lengths and stratigraphic thicknesses. Although
the strata at the WIPP are quite uniform in both composition and thickness, some variation
OCCUTS.

Activities in 1992 and 1993 provided additional information on the brine seepage in the
repository (Chapter 2.0), geochemical properties of the brine (Chapter 3.0), and additional
hydrologic testing (Chapter 4.0). This report supplements the summary of data through 1991
reported and discussed by Deal and others (1993).

Appendix A provides detailed information of the brine seepage into drillholes monitored for
this program. The information includes the name of the drillhole; the date and time of brine
collection or sampling; the volume (in liters) removed; the number of days since January 1,
1985 (an arbitrary reference date); the cumulative volume (L) collected; the inflow rates in L
per day, and specific remarks. Appendix B contains graphs of the data from Appendix A,
presented as an 11-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 piots of raw data. Appendix C documents
brine weeps observed in the AIS. Appendix D shows the results of the chemical analyses,
including ion concentrations in milligrams per liter (mg/L), pH, specific conductivity, and
alkalinity. Appendix E documents additional hydrologic testing of the fractured zone beneath
the floor of the WIPP excavations.

AL -95/WP/WIP/:-R3192 1-7 301681.08
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2.0 Monitoring of Brine Inflow Parameters

2.1 Introduction
Brine seepage observations have been made at underground locations at the WIPP from 1982

to December 31, 1993. Information regarding the inflow of brine was derived from
observations and mapping of moist areas and measurements of brine seeping into downholes,
upholes, and subhorizontal holes drilled from the underground excavation. The locations of
the 1992-1993 BSEP observation holes, along with other reference locations, are shown in
Figure 2-1. Descriptions and the underground locations of these boreholes are listed in Table
A-1 of Appendix A. Part IT of Appendix A lists the quantity of brine removed, calculated
inflow rates in liters per day, and cumulative volume in liters for all of the boreholes
monitored in 1992 and 1993.

2.2 Damp or Wet Areas on Drift Floors

A brine seep, GSEEP, on the floor of Room G, at approximately N1100-W1140, has been 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 presented in 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 (1991b, Section 2.5), who conclude
that the brine from GSEEP has a component from brine spread in the G Access drift for salt-
dust control. Note that although no construction water was spread at the location of GSEEP
in Room G, water was spread in the G Access Drift which is topographically higher (uphill)
of GSEEP. The seepage rate reached a maximum of 0.75 L per day in April 1989 but
declined to 0.03 L per day by December 1993. GSEEP had, for all practical purposes, dried
up by December 31, 1993. A total of 1,099 L have been collected, and a thick salt
encrustation on the floor indicates that more has evaporated into the air circulated through the

WIPP workings for ventilation.

2.3 Downholes and Brine Beneath the Floor

2.3.1 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
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the end of 1990 is presented in Deal and others (1991b). Five of the ten downholes
monitored in 1993 showed steady inflow (A3X01, BX01, DH36, DH38, and DH40).
Downholes DH42 and DH42A showed a decrease in inflow rate as did DHP402A in Panel 1
and OH46 neither of which were included in the original 13 downholes drilied in 1984. Five
of the original 13 holes (A1X01, 1G201, 1G202, L1X00, and NG252) could no ionger be
observed. Table 2-1 summarizes the data obtained from the downholes, with additional
information presented in Appendix A.

Contamination with non-Salado water used for construction purposes has been confirmed in
most downholes by the chemical composition of the brine, which clearly indicates the mixing
of waters with discrete and different chemical signatures {Deal and others, 1989; 1991b;
1993). In some cases, inflow rates vary directly with known water-spreading practices. The
first seven downholes in Table 2-1 are located in the northern part of the repository

(Figure 2-1), where water was not spread during construction; therefore, the brine collected
from these downholes was derived from within the Salado Formation. Brine chemistries from
these holes differ from chemical signatures associated with construction brines.

These seven downholes have a similar nine-year seepage pattern (Appendix B), although these
holes penetrate different stratigraphic horizons (Figure 2-2) and the seepage rates vary more
than two orders of magnitude. These holes were drilled into relatively undisturbed salt

shortly after excavation and then monitored. The following observations, first made in 1986
{Deal and Case, 1987), have been confirmed:

o Afier drilling a hole, a few days elapse where little or no brine seeps into the
hole.

» After the initial no-flow 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.

Five of the downholes demonstrated a steady flow (within the scatter of the data points)
through 1993, though slightly decreased from past years, and four showed a decrease in

inflow.
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Brine Accumulation Summary

Table 2-1

MONITORING OF BRINE INFLOW PARAMETERS

— —— —— . ——____—_

- |

Downholes
Approx. Approx. Approx. Total
Maximum inflow Inflow Vol,
bate Area  Date Hole  Date First inflow 12/g3 Trend Remaved by
Hole Location Excavated Drilfed Obsarved  {(LDay)®  (LDay)  12093° 12193 (L)
A3X01 Room A3 11/84 1/85 2/85 0.03 0.02 ] 65
BX01 Room B 6/84 1/85 1/85 0.06 0.03 ] 118
DH36 Aoom G 12/84 1/85 1/85 0.28 0.1 ] 482
DH38 Room G 12/84 1/85 1/85 0.18 0.03 s 135
DH40 Aoom G 12/84 1/85 1/85 0.04 0.008 ] 22
DH42 Room G 12/84 1/85 1/85 0.05 0.01 D 68
DH42A Room G 12/84 1/85 1/85 0.2 0.02 D 245
DHP402A  S1950/E1330 10/86 12/86 12/86 4.0 0.02 D 6544
OH46 S350/W320 5/89 6/89 789 0.04 0.005 D 21
Upholes
Approx. Approx. Approx. Total
Maximurn inflow inflow Vol.
Date Area  Date Hole  Date First infiow 12/93 Trond Removed by
Hole Location Excavated Drilled Observed {L/Day)? (L/Day) 12/93° 12/83 {L)
A1X02 Room A1 10/84 a/85 /85 0.09 o DRY 83
DH15 N1104/E1E88 3/84 /84 5/86 0.01 0 DRY 4
DHas Room G 12/84 1785 2/85 .02 o DRY 4
DH37 Room G 12/84 1/85 2/85 0.01 0 DRY 1
DH39 Room G 12/84 1/85 2/85 Trace o DRY 0
DH41 Room G 12/84 1/85 2/85 Trace ] DRY 0
DH215 S1960/E153 1/83 2/83 4/84 0.09 o bRY 18
DHP41 S1950/E1330 10/86 1/87 87 0.008 0 DRY 2
QH47 5390/W320 5/89 7/89 a/88 0.030 o DRY 4
Subhorizontal Hales
Approx. Approx. Approx. Total
Maximum Inflow Inflow Vol.
Date Area  Dats Hole  Date First Inflow 12/93 Trend Removed by
Hole Location Excavated Drilted Observed (LDayy® (L/Day) 12/93° 12/83 (L)
OH20 S$1600/W170 9/85 /89 89 0.02 0.005 ) 16
OH21 S16800/W170 9/85 12/88 2/89 0 0 DRY 0
OH22 S1600/W170 9/85 12/68 2/89 0.006 0 DRY 1
OH23 S1950/W170 12/85 2/89 2/89 0.06 0.01 D 28
QOH24 S1950/W170 12/85 3/89 3/89 0.002 0 DRY 1
QOHZ25 S1950/W170 12/85 3/89 3/89 0.001 0 DRY 01
OH286 82150170 8/86 3/89 3/89 0.04 0.01 D 27
QH28 82150/W170 8/86 4/89 4/89 0.008 0 DRY 2
OH45 §390/W325 5/89 €/89 6/89 0.03 0.003 S 7
% ters (L) per day.
™Trand darived from data presentad in Appendices A and B—Dry; Decreasing (D); Steady (S).
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2.3.2 Shaft Sumps
Deal and others (1991b, Section 2.7.1) discuss observations made in the Salt Shaft and Waste

Shaft sumps, where MB 139 and open fractures can be seen. The sumps were inspected
again in 1991 (Deal and others, 1993) and again in 1993. The fractures and MB 139 were
found to be dry and did not contain large quantities of salt encrustations. The shaft sumps
are, in effect, long-term far-field brine inflow experiments. If significant amounts of brine
were flowing toward the repository through MB 139, brine should be found 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.

2.4 Upholes and Brine Above the Roof

Upholes are drilled vertically upward inic the repository roof. Upholes characteristically
produce less brine for shorter periods of time than downholes. Part of this can be attributed
to greater evaporation caused by less effective sealing of upholes (Deal and Case, 1987) and
loss of moisture by dispersion from 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 (Chapter 3.0 of this report; Deal and others. 1989, 1991a, and 1991b; Abitz and others,
1990) confirm compositional differences between brine samples from upholes and downholes,
which can be explained by the partial evaporation of a brine with typical downhole
composition to produce the uphole brine. Although the stratigraphy exposed in the upholes
(Figure 2-3) is slightly different from the stratigraphy 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 are presented in Table 2-1. None of the nine upholes
listed in 1985 continue to produce brine (upholes A2X02, A3X02, and BX02 are no longer
monitored). As discussed in Deal and others (1991b), 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 disconunuous at this horizon. Additional data are presented in
Appendix A. During 1992 and 1993, inflow data for A1X02 continues to be sporadic. The
hole is in Room Al, which is inaccessible. A1X02 has not been monitored since August 19,
1993.
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Drillholes in the roof that intersect overlying clay layers (clays J and K and argillaceous halite
between the two clays), including those for the placement of rock bolts, commonly drip brine

for a period of several months, often forming halite stalactites. Seepage is particularly

notable when the drifts are allowed to age for several years, allowing bed separations to form

prior to drilling.

The undisturbed roof of the workings at the WIPP rarely shows evidence of brine seeps or
weeps (Deal and others, 1987, Section 2.2). Drili holes provide a route for brine to move
across effectively impermeable clear halite beds, and seepage from drillholes in the roof is a
common occurrence at the WIPP. Typically upholes start to show evidence of brine seepage
a 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 typical behavior (Deal and
others, 1991b, Section 2.8.1).

2.5 Subhorizontal Holes

Subhorizontal brine sampling holes are drilled at a slight downward angle. During 1989,

11 subhorizontal holes were drilled to investigate brine seepage from the WIPP facility
stratigraphic horizon. The holes were oriented slightly downward from the opening to
accumulate brine at the end of the hole where it could be collected and measured without loss
to fractures near the surface 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, S1950, and
$2180 (Figure 2-1). These portions of the W17( were excavated in September 1985 at
§1600, in December 1985 at $1950, and in August 1986 at S2180 and are considered to have
a mature DRZ around them. Three of the holes (OH20, OH23, and OH26), which are 150 ft
(46 m) long and 3 in. (7.6 centimeters [cm]) in diameter, started in the clayey halite (Map
Unit 4) above the orange band (Map Unit 1) and are deflected slightly downward (Deal and
others, 1993, 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 CH27A was started at the initial location for OH27 but was terminated
at a depth of 4 ft (1.2 m) because of drilling problems. The six remaining 50-ft (15-m) holes
were drilled either above or below the orange band. One 50-ft (15-m) hole (OH45), which
cuts the same stratigraphic interval as the three 150-ft (46-m) holes, was drilled in a newer
excavation in May 1989 at S§400.

ALD1.9S/WPANTPLRILS? 2-8 30168108



BRINE SAMPLING AND EVALUATION PROGRAM REPORT 1992-1993 MONTTORING OF BRINE INFLOW PARAMETERS

Several of these 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 several 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 (i.e., they have not produced enough brine to be measured by the equipment
and techniques used), with the exception of OH45. OH45 is a 50-ft (15-m) hole that cuts the
same stratigraphic interval as the 150-ft (46-m) longer holes but that was drilled in a more
recently mined area at S400, over 1,000 ft (300 m) north of OH20, OH23, and OH26.

Lateral variation may play a minor role in the difference in brine seepage. 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,
1991b, Section 2.9); (1) The longer holes are tapping an area that is not dewatered, because
they extend past the relatively 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), and (2) Brine flows preferentially from the clay units, so the clay at the top and
bottom of the orange band may be the only significant source of brine. Therefore, only the
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.

2.6 Air intake Shaft
The Air Intake Shaft (AIS) was inspected for evidence of brine inflow. The entire length of

the shaft was viewed from the man cage, and photographs were taken of various intervals.
Evidence of weep was noted, mainly in the form of sait encrustations. Appendix C provides
details of the AIS inspection and includes photographs of some of the weep surfaces.

Salt encrustations, or weeps, are more common at depths below 1,500 ft, about the midpoint
of the Salado Formation exposed within the AIS. Many of the weeps are stratigraphically
controlled by bedding plains, as indicated by encrustations at single horizons. Most of the
zones of weeping are associated with argillaceous halite; however, some weeps occur at the
claystones underlying sulfate marker beds. There are few weeps within the purer halite beds
deposited subaqueously, and only one wet surface (MB 103) was observed.
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The anhydrite surfaces are typically dry and free of salt encrustations, indicating that no
significant amount of brine flows through them to the shaft.

2.7 Discussion of Data Acquisition and Analysis

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

To compensate for sampling-induced apparent variations in seéepage 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
eleven point moving average reduces to a 9, 7, 5, 3 average and actual data point on both
ends of the 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 to create the plots.
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3.0 Statistical Analysis of the BSEP Brines

3.1 Introduction

A major objective of the BSEP has been to characterize the composition of brine that seeps
into the WIPP excavations from the Salado Formation. Statistical analysis of BSEP
geochemical data has been used to approximate the chemistry of typical Salado Formation
brine that may come into contact with waste after closure of the WIPP repository. The
analysis of BSEP brine compositions contained here updates previously analysis (Deal and
others 1989, 1991a, 1991b, and 1993).

The geochemistry of brines recovered from the WIPP repository horizon have 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; Krumhans] and
others, 1991; Deal and others, 1991b; Deal and others, 1993). Both the major and trace-
element compositions of the WIPP brines suggest that the brine originated from evaporating
seawater, as substantiated by the high magnesium, potassium, and bromine content of the
brines, which differs from the composition of a brine formed by dissolving the Salado
evaporites in infiltrating groundwater (Deal and others, 1991b). The brine chemistry indicates
that seawater has precipitated carbonate minerals, anhydrite, and halite and has been further
modified by diagenetic reactions with gypsum, magnesite, polyhalite, and clay minerals. The
major-element compositions of brines recovered from BSEP holes are distinct from fluid
inclusion in WIPP halite (Stein and Krumbhansl, 1988), implying that the brine recovered from
the drillholes is mostly intergranular fluid, rather than fluid released by migration of fluid

inclusions to grain boundaries in response to stress relief.

During 1992, 40 brine samples were recovered from 18 drillholes in the Salado Formation at
the repository horizon. These brine samples were analyzed for up to 27 chemical parameters
by Rust Geotech (formerly UNC Geotech of Grand Junction, Colorado). Brine chemistry data
for all samples collected from 1987 to 1992 are tabulated in Appendix D.

The statistical analysis of BSEP brine compositions includes a measure of the central

tendency of each measured parameter for each drillhole. In order to calculate a central
tendency, such as a mean or a median, the following issues were considered:
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Evaluation of data sources

Analysis of data for the presence of temporal trends

Handling of duplicate analysis

Determination of the type of statistical distributions

Handling of values less than the detection limit of the laboratory equipment
Rejection of outliers.

The statistical analysis also includes the calculation of an average brine chemistry for the
repository horizon. This average brine chemistry was determined by grouping data together
from drillholes that sample brine from below and within the repository horizon. Data were
tested using an analysis-of-variance calculation to determine if it is statistically valid to group
the analyses from different drillholes together.

3.2 Sources of Data

BSEP brines samples have been collected over five years from several drillholes at various
locations in the underground. Many of the driilholes discussed in previous BSEP reports are
no longer producing brine, and some new holes were added to sampling locations. Only
drillholes that produced a significant volume of brine since sampling began in 1987 are
considered in these caiculations. Additionally, some BSEP drillholes have been contaminated
by water spread for dust control and floor consolidation. This report only discusses data from
those drillholes that were not considered to have been contaminated with waters used for dust
control (spread waters), drilling fluids, or synthetic brine used in Room J. These drillholes,
sampled in 1992, are located in areas where contaminating brines have not been spread
(Rooms Al, A2, A3, B, and G) or in subhorizontal holes located where water spread on
floors could not enter them (Table 3-1).

Only geochemical data from Rust Geotech were used in the statistical analysis. Previous
sampling rounds were analyzed by both Rust Geotech and IT analytical laboratories.
Comparisons of geochemical data analyzed by these two laboratories are misleading, because
differences in laboratory technique produce slightly different values for parameters analyzed
(Deal and others, 1991b).

3.3 Temporal Trends
In order to perform a statistical analysis of the brine compositions, it was necessary to first
determine if brine chemistry changes as a function of time. Changes in brine chemistry with
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Tabie 3-1
BSEP Drillholes Sampied for Brine between 1987 and 1993

Downholes | "] Upholes | Subhorizontal Holes
— — . . —
A1X01* DH28 A1X02 OH20
A2X01* DH30 OHa7 OH23"
A3X01* DHa2 OH26"
BX01 DH34 OH45"
DH3s* DHP402A
DH38" G030
DH40 GSEEP
DHa2* Ho90
DHa2A" L1X00
NG252 OHe2
OH46 OH63
OHes
OHe7 -

aguspect holes may be contaminated with water spread on drift floor for construction purposes.
*Driltholes used for statistical analysis.

time may indicate that physical processes such as evaporation or mixing are occurring. Brine
chemistry affected by these processes may not be reflective of in situ conditions.

Chemical parameters that are nonsolubility-constrained (i.e., not controlled by precipitation of
evaporite minerals) will behave similarly when evaporation occurs and will become
concentrated in the brine. Likewise, mixing of brine with spread waters will also change the
concentration of the nonsolubility constrained parameters with time. These include boron,
bromide, magnesium, and potassium. Parameters that are controlled by solubility and
precipitate with evaporite minerals included sodium, chloride, calcium, and sulfate.

Temporal trends were analyzed by plotting the concentration data against the sampling date
for the downholes, upholes, and subhorizontal holes. No temporal trends were evident for
nonsolubility-constrained parameters from the downholes and the subhorizontal holes. Thus,
brine from downholes and subhorizontal holes have not been evaporated or mixed with other
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waters. However, Figure 3-1 shows that uphole A1X02 is affected by evaporation.
Magnesijum, boron, and bromine display similar changes in concentration with time.
Concentrations for these elements in uphole A2X01 all increase and decrease in the same
samples. Concentrations of potassium, however, are not similar to magnesium, boron, and
bromine in the latest sampling rounds. This suggests that perhaps some potassium is
substituting into halite, which is precipitating from the brine during evaporation. Because
magncsihm, boron, and bromine have similar changes in concentrations with time and because
the ratio of these parameters with each other is constant with time, brine from uphole A1X02
has undergone various amounts of evaporation between sampling events. It has been
previously suspected that partial evaporation has altered the concentrations in the upholes
(Deal and others, 1991b).

3.4 Duplicate Analysis

In order to measure the concentration of dissolved constituents in brine samples from the
repository horizon, it was necessary for the analytical laboratories to dilute the samples.
Because dilution factors were high for the BSEP brines, measurement errors sometimes
occurred, particuiarly in earlier sampling rounds. Consequently, duplicate analyses were
performed on the brine samples. Duplicate analyses were used to identify analytical errors
and to indicate how precisely the concentrations can be measured.

For the purposes of the statistical analysis, the concentration values for duplicate analyses
were averaged. If one of the duplicate samples was cbviously erroneous (i.e., an obvious data
outlier), then only the single best value of the duplicates was included. Additionally, if one
of the duplicates had a value below detection limits and the other duplicate had a detectable
concentration, then only the detected value was chosen for statistics.

3.5 Determination of Statistical Distributions

The first step in data analysis is to determine the distribution of each data set. In this case, a
data set would consist of all data collected for a particular parameter in a particular drillhole.
The specific statistical procedure used to analyze the data and the methods used to identify
outliers are dependent on the assumed distributions of the data sets. If a data set was
determined to be normally distributed, then a mean and a standard deviation were calculated.
If a data set was not normal, then nonparametric techniques were used. For the purposes of
this report, the term "nonparametric techniques" refer to statistical procedures that do not

AL/OL-9S/WPAVIP/:R3192 3-4 301681.08



Concenlration (mg/kg)

ncentration (mglkg)

[

&lConcentration vs Time

5000 1 — —TT T T 7000
4500 | 1
m -
4000 [~ _
3500 |- 1 s 5000 1~
5
[+ ]
3000 £ ot
(]
0t 1 3
£ "
o000 | i g 3000
Q
1500 |- ~ 2000
1000 - -
1000 -
500 -
i} | | | ] { 1 1 1 ! 0
BIIBT 212788 Y1480 4289 10/19/89 5790 1312390 &11/81 122881 71§82 13183
Date
Mg Concentration vs Time
9000 T T T T T T 1 1 30000
BOOO + -
25000 -
7000 - N
gooc |- {1 Famf
3
E
500 | B s
3 15000 -
4000 I 414 £
g
3000 - 1 < 10000
200 |- -
S{m -
1000 | .
0 | | | ] | 1 [ | | 0
81187 2/27/88 914788 #2383 101989 57/90 112390 611/91 122891 7592 173193
Date
Figure 3-1

Br Concentration vs Time

1 |

] i i I 1 b |

BYBT 2027188 S/14B8 42189 101989 57190 11/23%0 G119 1202881 7§12 131/

Date

K Concentration vs Time

1 !

| | 1 | 1 1 ]

§11B7 227188 9N4BE 4289 10/19/89 57790 11,2380 61181 122691 T892 18R

Date

Uphole A1X02 Concentration vs. Time

301681.09/zc A3

for B, Br, Mg, and K

3-5

41¥98



BRINE SAMPLINIZ AND EVALUATION PROGRAM REPORT 1992-1993 STATISTICAL ANALYSIS OF THE BSEP BRINES

require the data to fit any particular distribution. Only a median was reported for a
nonparametric data set.

For each drillhole, 27 parameters were analyzed. Thus, there are 27 data sets for each
drillhole, and there are 11 drillholes that were considered in this statistical analysis

(Table 3-1) for a total of 297 data sets. Because there are so many data sets, it was
impractical to test each one for normatlity. Consequently, only the nonsolubility-constrained
parameters (boron, bromine, magnesium, and potassium) were tested for normality.

A Kolmogorov-Smirmnov statistical test (Kennedy and Neville, 1986) for the 95 percent
confidence level was applied to the data from each drillhole (Table 3-1) for each
nonsolubility-constrained parameter to test for normality. This statistical test determines how
well a set of observations fit a theoretical normal distribution by calculating the maximum
distance between the curulative distribution functions of the sample and the theoretical
normal distribution. If the distance is too large, the hypothesis that the theoretical distribution
fits the observed distribution is rejected. In all cases, the geochemical data collected from
1987 to 1993 for each nonsolubility-constrained parameter in each drillhole were normaily
distributed. After it was determined that the data from nonsolubility-constrained parameters
were normally distributed, it was assumed that data sets for other parameters were also
normally distributed.

Because each data set was not rigorously tested to determine if it was normally distributed,
the coefficient of variation was also calculated for each data set assumed to be normal.
The coefficient of vartation (V) is defined by Kennedy and Neville (1986) as:

V= 8/X * 100
where
Population standard deviation

>
Il

it

Population mean.

The coefficient of variation expresses the dispersion of samples on a percentage basis. If the
coefficient of variation is larger than approximately 10 percent, the assumption of normality
for that particular data set is questionable. Thus, data sets with a coefficient of variation
larger than 10 percent were tested for normality using the Kolmogorov-Smimnov test described
above. If a data set had a large coefficient of variation and did not pass the Kolmogorov-
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Smirnov test at the 95 percent confidence level, the distribution was assumed to be
nonparametric, and only a median was reported.

3.6 Handling of Values

A certain proportion of the values presented in this report were reported as being below the
detection limits of the analytical equipment. The U.S. Environmental Protection Agency
(EPA) guidance (EPA, 1989 [EPA/530-SW-89-026]) for dealing with such values was used for
this report. If the data set was normal and if less than 15 percent of the values were below
detection limits, the nondetected values were replaced with a value equal to one haif of the
detection limit, and a mean and a standard deviation were calculated. This approach should
not have introduced a large bias, because the proportion of nondetected values was low, and
the difference between the detection limit and zero is small using modern anaiytical methods.

If the percentage of nondetected values were greater than 15 percent of the data set, those
values were replaced with one half of the detection limit, and a median was calculated. The
percentage of those values below the detection limit was also reported. Some of the data sets
contain older data points that have considerably higher detection limits than more recent data.
In fact, the detection limits for some older below-detection-limit data points are higher than
the median of the population. These "high nondetect" data points were deleted from the data
sets because they did not add any additional information and because including them with an
arbitrarily assigned value of one half the detection limit would have added a bias to the
calculated median.

3.7 Rejection of Outliers
QOutliers are data points whose values are anomalously high or low in relation to the rest of
the data set. The following are possible reasons for outliers:

Improper sampling, analytical error, or laboratory contamination
Errors in transcription of data values, decimal points, or units

The presence of foreign substances or contamination in the sample
A true natural value that is unusually high.

Each data set that was assumed to be normally distributed was screened for outliers using the
EPA-recommended technique (EPA, 1989 [EPA/530-SW-89-026]), which is based on
American Society for Testing and Materials (ASTM) Procedure E178-80. This procedure
determines if there is statistical evidence that an observation which appears extreme does not
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fit the distribution of the rest of the data. The procedure calcuiates the statistic T,,, which is
defined as:

Tn = (X, - X)/S
where

Observation

Population mean
Popuiation standard deviation.

X,
X
S

The calculated T, value is then compared to a table of one-sided critical values for the
appropriate significance levei (upper 5 percent) and sample size (a suitable table is provided
in EPA, 1989 {EPA/530-SW-89-026]). The T, statistic differs from the standard "t" critical
value distribution in that the T, statistic is calculated from the entire population, including the
suspected outliers. The standard "t" critical values are used to determine if a new sample
value (no: yet included in the population statistics) is an outlier.

If the T, value for the suspect data is greater than the critical value from the table, then there
is evidence that the value is a statistical outlier. Because of symmetry considerations, the
above equation can be applied to a suspected minimum outlier value by taking the absolute
value of T, equation and comparing it with the tabulated values. Both minimum and

maximum suspected outliers can be screened from the data sets.

The specific procedure used in this investigation for the identification of outliers is as follows:

» Normal data sets. Calculate a mean and standard deviation. Calculate a T,
statistic and compare to the table. If outlier are confirmed, delete them from
the data set and recalculate the mean standara deviation.

+ Nonparametric data sets. The screening using the T statistic is not applied.
The T, procedure described above is based on an assumption of a normal
distribution in which one can calculate the probability of a given value being a
member of a population. Nonparametric data sets are not predictable in this
sense.

For all data sets that were assumed to be normal, outliers (if present) were removed from the
data sets, and the average and the standard deviation for each parameter were calculated. If a
data set was nonparametric, the median, the number of nondetects, and the percentage of
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nondetects was determined. Values of the mean or median and standard deviation for each
drillhole are given in Table 3-2.

3.8 Average Brine Chemistry

An average brine chemistry was determined by grouping data together from drillholes used to
sample brine from the repository horizon. To check the validity of grouping these drillholes
togethcr,' a one-way analysis of variance (ANOVA) calcuiation was performed.

Drillholes were separated into two different groupings, based upon whether or not they
sampled stratigraphy within the repository horizon. One group consisted of driliholes DH36,
DH38, DH42, and DH42A. These drillhoies are used to sample brine encountered only in
stratigraphy beneath the repository horizon. The second group consisted of drillholes A1X01,
A2X01, A3X01, BX01, OH23, OH26, and OH45. These drillholes are used to sample brine
encountered in stratigraphy within and below the repository horizon and are the most
representative of overall repository brine chemistry. Figure 2-3 shows the stratigraphic
locations of the down holes. The subhorizontal holes start just above the orange band
(Figure 2-2, Detail 2) and end below it, just above the floor of the drift. The subhorizontal
holes are primarily to sample brine from the clays above and below the orange band.

A one-way ANOVA was performed for each of the nonsolubility-limited parameters (boron,
bromine, potassium, and magnesjumj} to determine if the data for a particular parameter from
the drillholes in their respective groupings were part of the same statistical population.
ANOVA 1s a general method in which the total statistical variation in a set of data is
considered in order to simultaneously test the differences between subpopulation means at a
certain confidence level to determine if the subpopulations can be grouped. In this case, the
subpopulation means consisted of a given parameter from each evaluated drillhole (listed in
Table 3-2). The ANOVA calculation was performed for the 95 percent confidence level.

ANOVA calculations performed on the combined data from drillholes A1X01, A2X01,
A3X01, BX01, OH23, OH26, and OH45 showed that analyses for boron, bromine, and
potassium are members of the same population (i.e., they have significance at the 95 percent
confidence level). Magnesium analyses for these drillholes did not have significance at the
95 percent confidence level. It is unclear why magnesium failed the ANOVA test for
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Table 3-2

Simple Statistics for BSEP Analyses
(in mg/L)

- ———
[ Downhols A1X01 I Downhole A2X01 “
I IN X S | Median | No. ND | % ND Median | No. ND %NDl

SG |14] 123 | oo

TDS | 13*| 376000 | 10000

pH 141 61 pH 12z | e

AK |[14] 980 33 :“IK 13 | 989 | 88

Tic [13] 56 45 TIC 13 | 264 | 267

Toc (12| =22 20 q{roc 10 53 49

Br- 14] 1500 | 60 Br- 122 | 1510 | 40

cl- 14 | 193000 | 2000 1 Cl- 12 | 200,000 | 2000

F- 14| & 1 i F- 13 7 3

t- 14| 146 | 26 I 13 | 135 [ 10

NHS [ 14| 150 13 M; 12* 148 10

NO, | 10 0.8 3 a0 f[nos | 9 0.8 3 a3
P 8 <0.1 7 88 P 7 <0.1 6 86
80,2 | 14| 17500 | 600 so2 | 13 | 17300 | 1000

A [13r| o018 | 016 A 12 018 | 2 | 17
As  [13*| 0003 |[0.004 ias 13 <0001 ] 8 62
B 14| 1480 | 110 Ile 13 | 1430 | 100

Ba 13" 003 | 0.02 | ea 13 | 007 | 004

Cca |[13| @265 32 Ca 13 | 290 | 49

Cs g | o036 | 0.04 Cs 7 037 | 004

Fe 14 <05 8 57 |[Fe 13 | 171 | 183

K 14 | 15800 | 800 K 122 | 16100 | s00

Mg | 14| 23300 [ 1000 Mg 13 | 23100 | 1700

Mn | 18 0.2 Mn 13 18 | 041

Na 14 | 78000 | 2000 Na 12+ | 78700 | 2300

Rb 51 165 | 12 Rb 3 161 | 15

si | 14 0.4 si 13 15 12
L Sr 12* 1.7 =01 Sr 12" 1.0 0.2

“Outlier values omitted in statistical calculations.
N = Number of sampies.

X = Mean.

S = Standard deviation.

ND = Not detected.
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Table 3-2 (Continued)
Simple Statistics for BSEP Analyses

(in mg/L)
— @'
Downhole A3X01 Downhole BX01
N X S | Median | No. ND | %ND N X S | Median | No. ND | % ND |
sa |18] 12 |o0 SG 17 | 122 | 001 ‘
TS | 17| 374000 | 14000 litos | 16 [ 400,000 | 12000
pH [17] 64 o+ 17 6
Ak |18 980 | 41 fak | 17 [ 83 | a1
Tc |18 4.8 1 6 Imc | [ 71 | 72
Toc [14] 29 17 jroc [ 14 27 19
B [18] 1400 [ 70 |l Br- 17 | 1470 | 60
cl- 18 | 192000 | 5000 [i o 17 | 200,000 | 4000
F- 18 7 1 F- 16° 7 1
I 17| 142 | 28 te 17 | 140 | 16
NHo j 18] 150 17 NH? | 17 150 15
NO,; | 14 0.7 4 28 [[NOy | 15 07 5 33
P 14 <0.1 13 | 83 [P 11 <0.1 11 | 100
S0, | 18| 16800 | 900 so2 | 17 | tro0 | 700
Al 18 0.08 8 a4 (A 17 0.08 6 a5
As 18 0002 | 4 22 | As 16+ | o.002 | 0.001
B 18] 1490 | 120 B 17 | 1470 | 100
Ba 18| o005 | 002 I 17 | o004 | 002
Ca 18] 273 a2 Ca 17 270 23
Cs 13| 036 [ 003 Cs 12 | 034 | 004
Fe 18 <0.5 10 | 56 [IFe 17 0.7 8 47
K 18 | 15700 | 800 K 17 | 16100 | 800
Mg 18 | 23200 | 1300 Mg 17 | 22500 | 1100
Mn 18] 15 0.1 Mn 16* 1.3 02
Na |17*] 78300 | 2000 Na 17 | 79800 | 1700
Rb g | 159 | o0s Rb 8 158 | 1.0
si 17| 17 0.3 si 16" 1.6 0.8
Sr 17 18 0.2 Sr 17 2.0 0.2
*Outlier valugs omitted in statistical calculations.
N = Number of samples.
X = Mean.
S = Standard deviation.
ND = Not detected.
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Table 3-2 (Continued)
Simple Statistics for BSEP Analyses

STATISTICAL ANALYSIS OF THE BSEP BRINES

(in mg/L)
X S Modinn,No.NDl%ND“
, 12 | 122 | 001

TDS | 147 | 373000 | 1500 fitos | 12 | 400,000 | 15000

pH 15 8 [| o+ 12 6

ALK |1s] 716 | 87 AK | 11t | 7 38

mc |1s] 40 | 13 <i mc | 1| 38 | 07 |
foc || o | 78 Toc | 12 | 70 | 25

Br- i5 1520 80 Br- 12 1490 30

c- | 15 | 193000 | 3000 || - 12 | 200,000 | 3000

F- 15| 4 1 F- 12 4 1

I- 14| 163 | 50 - 1 | 160 | 30

NH | 15| 147 14 InHg | 12 | 144 18

NOy |15 1 20 [nvoy | 12 | o9 | 03

P 15 <0.1 60 |IP 12 0.1 3 25
[[so,? | 15| 1esco | so0 ffsc,2 | 12 | 16500 | 80O

Al 15( 013 | 008 Al 12 0.15 17

As |14 o002 | O 0 {las 12 0.001 42

8 14| 1450 | 80 B 12 | 1400 | 110

Ba 14| oos | 002 Ba 12 | oo7 | 003

ca |15 =203 [ 38 Ca 12 | 205 | 32

cs || o020 oo Cs 12 | o028 | 003

Fe 15 <05 | 15 | 100 | Fe 12 <05 | 12 | 100

K 15 | 15900 | 900 K 12 | 15300 | 600

Mg | 15] 22700 | 1500 Mg 12 | 22100 [ 1100

M |1s| 20 | os Mn 12 | 16 | 04

Na | 15| 79400 | 1900 Na 12 | 79200 | 2700

Rb 9 { 158 [ 1.1 Rb 8 | 152 | 07

Si 15{ 19 | 07 Si 1| 12 | o4

Sr 15 14 0.3 sr 1= | 10 | o2

*Outlier values omitted in statistical calculations.

N = Number of samples.

X = Mean.
S = Standard deviation.
ND = Not detectad.
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Table 3-2 (Continued)
Simpie Statistics for BSEP Analyses

STATISTICAL ANALYSIS OF THE BSEP BRINES

(in mg/L)
OH45-horizontal hole Downhoie DH36
| N X S | Median | No. ND [ % ND N X S | Median | No. NDI % ND
e R
sG 8 1.22 0.01 §G 20 1.22 0.01
TDS 6" | 372000 | 14000 TDS 20 400,000 | 10000
pH 7 6.2 pH 19 6.1
ALK 6" 856 50 ALK 19* 843 17
TIC 7 5.5 24 TIC 18 5.2 0 0
TOG | 7 91 28 1roc 15 23 17
Br- 6" 1550 60 Br- 19* 1430 70
Cl- 6* | 193000 | 5000 Ccl- 20 200,000 | 3000
F- 7 5 1 F- 20 5 1
I- 7 16.2 39 I- r 15.4 1.8
NH,* | 7 145 23 NHS* | 17 164 17
NO5 7 1.0 0.3 NOy 16 1.0 a8
P 7 0.1 2 28 P 1 <0.1 10 21
s0,? | &= | 18400 | 600 50,2 | 20 | 16300 | 600
Al 7 0.06 3 43 || A 20 0.18 ] 25
As 7 0.002 |} 0.001 As 20 0.010 | c.004
s 7 | 1350 | 230 B 18 | 1520 | 110
Ba 7 0.08 0.03 Ba 18 0.04 0.03
Ca 7 289 62 Ca 20 322 23
Cs 7 0.25 0.03 Cs 12 0.27 0.03
Fo 7 <0.5 7 100 || Fe 20 <0.5 14 70
K 6 | 16100 | 1000 K 20 17900 | 800
Mg 6 | 21100 | 900 Mg 20 18600 | 900
Mn g 1.5 0.1 Mn 20 1.0 0.1
Na & | 78900 [ 2400 Na 20 85900 | 2000
Rb 4* 15.3 0.3 Rb 8 14.8 0.6
s 1.3 0.4 Si 20 26 1.0
Sr 7 25 0.6 Sr 20 1.3 01
*Qutlier values omitted in statistical calculations.
N = Number of sampies.
X = Mean.
5 = Standard deviation.
ND = Not detected.
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Table 3-2 (Continued)

STATISTICAL ANALYSIS OF THE BSEP BRINES

Simple Statistics for BSEP Analyses

(in mg/L)
Downhole DH38 || Downhole DH42
N X S | Median | No. ND | % ND N X S | Median | No. ND{ % ND /
SG 20| 122 | 001
ToS | 20 | 371000 | 9000 ltos | 15° | 400,000 | 5000
pH 19°| 62 pH 15 6.3
ALK |19] 939 68 4 ALK 15° 927 33
Tic |19 8.1 0 o |jmc 16 6.1 0
TOC |16 29 21 TOC 13 36 17
Br- 19*| 1410 60 <l|? 16 1410 80
c- |20} 193000 | 4000 i - 16 | 200,000 | 4000
F- 19° 5 1 lF— 16 4 1
I- 18°| 163 23 I 15 16.0 18
NH,” | 19| 165 12 NH | 16 169 18
NO, | 18 0.7 19 |INOy | 14 1.0 14
P 13 <0.1 8 [P 9 <0.1 56
80,2 | 19| 15800 | 600 so,2 | 18 | 15800 | 800
Al 20 0.20 7 s A 16 0.1 a8
As 20 0.004 20 |lAs 16 | 0.005 | 0.002
B 181 1510 90 g 16 1490 | 100
Ba 19| 003 | 0.01 Ba 15* 0.04 | 002
Ca 20| 317 24 Ca 15 319 25
Cs 13| o026 | 003 Cs o 026 | 0.02
Fe 20 <05 17 85 |[Fe 16 <0.5 56
K 20 | 18000 | 700 K 16 | 17800 | 900
Mg 19*| 18200 | 80O Mg 15* | 17800 | 400
Mn 20 1.0 0.1 Mn 15 1.1 0.1
Na 20 | 85700 | 2000 Na 16 | 86400 | 1500
Rb 9 14.4 0.7 Rb 7 14.0 0.4
Si 20| 24 0.8 Si 15 2.6 1.3
Sr 16| 08 0.1 Sr 15 0.9 0.2
*Qutlier valuas omitted in statistical calcuiations.
N = Number of samples.
X = Mean.
S = Standard deviation.
ND = Not detected.
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STATISTICAL ANALYSIS OF THE BSEP BRINES

Table 3-2 (Continued)

Simple Statistics for BSEP Analyses

(in mg/L)
I Downhole DH42A I
N X S | Median | No.ND 7=,N_2J
~ !
SG 20] 123 | oo
T0s | 20| 372000 | 9000
pH 19| &2
Ak |19 ( =882 a9
ne |11 so 1.2 it
Toc |15 20 3 20
Br- 19| 1400 50
c- 20 | 194000 { 3000
F- 20 4 1
I- 18| 183 3.8
NH* [17] 17 17
NO, | 16 1.0 5 X
P 1 <0.1 9 82
so,? |1e°| 15700 | 600
Al 20 0.12 7 35
As 20 0.004 3 15
B 18| 1480 | 110
Ba 19| o003 | 002
Ca 20 | 322 27
Cs 11"| o024 | 003
Fe 20 <0.5 15 75
K 20 | 18200 | 800
Mg 20 | 17700 | g00
Mn 20 1.0 0.1
Na 20 | 87100 | 2000
Rb g | 141 0.1
Si 20| 25 0.7
Sr 20| o8 0.1

*Qutlier values omitted in statistical calculations.
N = Number of sampies.

X = Mean.

S = Standard deviation.
ND = Not detected.
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these driilholes since the accuracy and precision for the magnesium measurements are simifar
to the other nonsolubility-constrained parameters.

ANOVA caiculations were also performed on the data from driilholes DH36, DH38, DH42,
and DH42A that sampled the lower stratigraphic units below the repository horizon. ANOVA
calculations indicated that geochemical analyses for boron, bromine, and potassium may be
grouped together for these drillholes. Again, magnesium analyses for these drillholes did not
have significance at the 95 percent confidence level. In addition to the ANOVA calculation,
means plots were also produced. Means plots were created using a Tukey's honest significant
differences method at a 95 percent confidence level. Means plots showed the mean of each
data set as well as the upper and lower 95th confidence interval of each individual population.
Means plots for the nonsolubility-limited parameters indicated the two distinct groupings of
drillholes mentioned above (Figure 3-2). Means plots for bromine, potassium, and
magnesium show the greatest differences between the two groups of drillholes (Figure 3-2).

Because data from drillholes A1X01, A2X01, A3X01, BX01, OH23, OH26, and OH45 for the
nonsolubility-limited parameters (boron, bromine, and potassium) comprise a statistically
significant population, it is reasonable to assume that data for other parameters in these
drillholes can also form a statistically significant population. As mentioned previously, data
from drillholes A1X01, A2X01, A3X01, BX01, OH23, OH26, and OH45 are most
representative of the repository brine chemistry because these drillholes sample brine
encountered in the stratigraphy within and below the repository horizon. Since data from
these drillholes can be grouped together, a measure of the central tendency for each parameter
can be calculated; however, it was necessary to determine which type of data distribution each
parameter possesses. The data was normally distributed for the nonsolubility-limited
parameters. This was achieved by again applying the Kolmogorov-Smirnov test for normality
to the combined data from each of the drillholes mentioned above. It was then assumed that
other parameters wére also normally distributed, as long as the data distributions for each
drillhole were also normal. With this assumption, 2 mean and a standard deviation were
calculated for each parameter. If the data distributions for individual drillholes were
nonparametric, then only a median was caiculated. The average representative brine
chemistry is given in Table 3-3.

ALD1-95/WP/WIP/R3192 3-16 301681.08
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Table 3-3
Average Composition of Salado Formation Brine

: N X S| Medan | No.ND | %ND
[5G 95 1.22 0.01

DS 90 374000 13000

pH 94 6.1

ALK 94 883 123

TIC 96 4.6 3 3
TOC 84 54 50

Br- 94 1500 60

e+ 94 193000 | 4000 !
1| ¥ 95 6 1 i
I- 93 14.8 3.1 I
NH,* 95 148 16 1
NO, 82 0.8 19 23
P 74 <0.1 51 69
$0,% 95 17000 900

Al 95 0.10 21 22
As 96 0.002 19 20
B 95 1450 120

| Ba 94 0.05 0.03

Ca 85 282 38

Cs 74 0.32 0.05

Fe 96 <0.5 61 64
K 94 15900 800

Mg a5 22700 1400

Mn 94 1.6 0.3

Na 93 79100 2100

Ab 45 157 1.0

Si 91 1.6 0.7

E: 92 1.6 0.6

N = Number of samples.

M = Mean

S = Standard deviation.

ND = Not detected,
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3.9 Composition of Non-Salado Brine from the WIPP Underground

The BSEP Brine Chemistry database also contains data on some non-Salado brines that have
been encountered in the WIPP excavations. The most important of these are water from the
Culebra Dolomite that has been piped to the repository horizon through temporary drains in
the shafts, the brine in the AIS sump, and artificial brine produced commercially (B&E
Artificial Brine).

Previously unreported data are inciuded in Part IT of Appendix D and summarized in
Table 3-4.

The sample for the Culebra brine was collected on March 3, 1990, at the discharge of the AIS
drain on the north side of the AIS station. The Sr concentration was found to be 11 mg/l in
this sample, which is considered a low value for Culebra water. The data collected for the
Culebra in the vicinity of the WIPP site by the Water Quality Sampling Program show that
there is quite a variation in the Sr values. Data from an individual location (well H-03b3)
range between 12 and 30 mg/l as sampling is repeated (DOE/WIPP 92-007, 1992).
Underground brine samples with a relatively high (more than 3 mg/l) suggest the possibility
of contamination by Culebra water or of partial evaporation of the sampie prior to laboratory

analysis.

The water from the Culebra is collected in a sump at the AIS, where it dissolved additional
salt from the Salado. The AIS sump brine was often used for construction purposes and has
been the main source of underground brine contamination. The salinity of the water in the
sump varies considerable from time to time, ranging from nearly unaltered Culebra water to a
saturated brine. As a result, it is not appropriate to average the analyses for the sump brines,
but rather o show great variations in the chemistry as is done in Table 3-4. The only way to
determine: a mixing curve for any given sample that is suspected of being contaminated would
be to have performed an analyses of the actual batch of brine that was spread to cause that
contamination. Such analyses was performed in August 1988 and reported in Deal and others
(1989), Section 3.1.1.3.

3.10 Conclusions

Temporal trends for geochemical data collected as part of the BSEP were determined for
uphole A1X02. Simuitaneous changes in nonsolubility-constrained parameters indicated that
evaporation had occurred in this drilihole. No temporal trends were evident in other
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Table 3-4
Composition of Salado and Nonsalado Brines
WIPP Culebra B&E
Repository | from AIS Culebra from AIS Sump Artificiat
Horizon Drain Brine
SG 1.22 1.04 1.06 - 1.21 1.22
DS | 374,000 48,000 96,000 - 333,000 324,000
pH 6.1 8.1 7.1-82 6.6
ALK 883 113 116 - 177 191
TIC 4.6 73 78- 113 190
TOC 54 10 5-91 31
Br- 1,500 28 35-90 23
Cl- 193,000 20,600 50,700 - 190,000 187,000
F- 6 1 <1-4 3
j- 14.8 0.2 <0.1-0.2 15
NH4* 148 0.34 0.33-4.5 0.31
NO3z" 0.8 0.1 <1-10 4
P <0.1 <0.1 <1 <0.3
S042 17,000 8,200 6,200 - 11,000 3,600
Al 0.10 <0.05 0.17-24 <0.05
As 0.002 <0.001 0.002 0.003
B 1,450 35 12 - 31 2
Ba 0.05 0.03 0.07 -2.4 0.1
Ca 282 822 669 - 989 1,520
Cs 0.32 NA <0.01 - 0.02 0.02
Fe <0.5 05 0.1-14 <0.5
K 15,900 376 496 - 3,210 11
Mg 22,700 568 629 - 1,630 43
Mn 1.6 <0.5 <0.1-04 <0.1
Na 79,100 15,800 32,600 - 121,000 120,000
Rb 15.7 NA NA NA
Si 1.6 3.8 33-86 50
Sr 16 11 14 - 33 24
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drillholes. Data distributions were assumed for each parameter in each drillhole, duplicate
analyses were averaged, outliers were removed, and simple statistics were calculated for each
drilthole (Table 3-2).

Data from different drillholes were then grouped together. One group consisted of drillholes
AlX01, A2X0l1, A3X01, BX01, OH23, OH26, and OH45. These drillholes are used to
sample brine from stratigraphy located within and below the WIPP repository. A second
group consisted of data from drillholes DH36, DH38, DH42, and DH42A. These driliholes
are used to sample brine from stratigraphy located beneath the repository. An ANOVA
calculation indicated two separate populations for the nonsolubility-limited geochemical
parameters. Because brine recovered from drillholes A1X01, A2X01, A3X01, BX01, OH23,
OH26, and OH45 are more representative of the repository horizon conditions, an average
geochemical composition for brine from these drillholes was calculated (Table 3-3). This
brine composition was the average representative brine composition for the repository
horizon.
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4.0 Hydrologic Testing of the Fractured Part of the
Disturbed Rock Zone Beneath the WIPP Excavations

The main objective of the Hydrologic Testing of the Fractured Part of the Disturbed Rock
Zone Beneath the WIPP Excavations Program is to characterize the fracture system beneath
the floor of the repository. The data resulting from this program will be used by Waste
Isolation Division personnel to develop operational plans for predicting brine and gas
movement through the fracture system. Additionally, the data obtained may be useful in
refining the design of seals to be used within the repository and in assessing the long-term
behavior of flow through the fractured zone.

As salt creeps into the WIPP underground excavations, macrofractures develop in the DRZ
beneath the excavations (Bechtel, 1986; also, see review by Deal and Roggenthen, 1991).
The fractures tend to concentrate in, but are not limited to, MB 139, which is about 1 m
thick, lying 1 to 2 m below the floor of most of the WIPP excavations. The developing
fracture systems may provide pathways for rapid movement of brine and gas (Deal and Case,
1987, Deal and others, 1989; Deal and others, 1991b) and are considered to be one of the
most likely pathways for migration of constituents away from the waste storage panels. The
hydrologic characteristics of the fractured zone must be understood to predict and, if
necessary, modify the movement of fluids and constituents within MB 139 if a release
occurred during operation of the facility.

In 1989, a hydraulic test of short duration was conducted in the DRZ beneath the floor of the
intersection of the S90 and W620 drifts (Deal and others, 1991b). The results indicated that
drawdown-type pump testing in the underlying fracture system could be performed
successfully and could yield vseful hydrologic data about the DRZ. After evaluating the
results from the preliminary testing effort, a more comprehensive field testing program was
developed, and hydraulic testing was implemented at two additional underground test sites.

This section summarizes the results of short-duration hydraulic tests conducted at the two
additional sites. The original file report (Crawiey and others, 1992) without the test

appendiceé, is edited and presented as Appendix E.

The hydrologic testing areas were selected to evaluate various room and drift dimensions,

excavation ages, areas where water was introduced for construction purposes, and areas
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isolated from construction fluids. Three sites were selected for drilling and testing as part of
this prograrn because of their age, their physical characteristics, their relationship to other
excavations, the existence of fractures, and exposure to long periods of water spread for

construction purposes.

s Test Site No. 1 is at the intersection of the S90 and W620 drifts near the AIS.
This site consists of 20 test holes drilled at the intersection and along the length
of the S90 drift (Appendix E, Figure E-2-2). This test site was not accessible
during this field investigation period, but was described in detail by Deal and
others (1991a, Section 4).

¢ Test Site No. 2 is located in the EQ drift in the general area of N620. The site
includes nine test holes drilled along the EO drift (Appendix E, Figure E-2-2).

¢ Test Site No. 3 is located in the W170 drift immediately in front of the
underground core storage room at S400. This site consists of 11 test holes
drilled along the W170 drift and into the core storage room (Appendix E,
Figure E-2-2).

Test results indicate that the significant fracture systems that yield water to test holes are
restricted to MB 139. For the two sites tested during this reporting period, there appears to
be separate, saturated, unconnected fracture systems of fairly low transmissivity. At the EQ
test site, fracture systems that are connected are confined to the immediate intersection of the
drift and alcove. For the W170 site, the intersection did not contain significant connected
fractures. Based on the observed drawdown response to pumping, the area within the core
storage room appeared to be underlain by a somewhat more connected fracture system. This
condition could be influenced by the width of the individual excavations. The W170 drift,
though much older, has a relatively narrow opening in comparison to the core storage room.
These data indicate that excavation dimensions may have a more important role than age in

fracture development.

The post-test fluid-level recovery observed at the test sites suggests that the fracture systems
beneath these areas are limited, and the available fluid reservoirs are small. Although long-
term fluid-level monitoring was not conducted as part of this field program, the data gathered

indicate that pumping at these sites was dewatering the fracture systems.

The results of the pumping tests support the concept of limited, bounded fractured fluid
reservoir that was developed during the 1989 testing program (Deal and others, 1991a). Data
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analysis from the EO test site showed clear changes in the slope of the plotted drawdown
curves for some test holes, indicating the presence of nearby no-flow or low-permeability
boundaries. Testing at the W170 site did not produce adequate data for aquifer test analysis.

The Jacob and Theis methods (Lohman, 1972} were used to determine transmissivity and
storage coefficients for the first test at the EO site. The calculated transmissivities for all
holes were 0.7 to 9.9 ftzlday. Storage coefficients ranged from 0.00038 to 0.0034, indicating
that the fracture system at the EO site is partially confined.

Additional test sites should be developed to better define the nature of fracturing in areas
other than the intersections of drifts and rooms. The EO test site could be expanded to both
the north and south of the present site to allow comparative testing. If the test site was
expanded, the results of pump testing away from the drift and alcove intersection could be
compared to the results produced by this study, and the effects of excavation geometry could
be quantified. Additional testing should be conducted at the lowest possible flow rates for the
longest time achievable, and fluid-level recovery should be monitored long-term.

ALN.9S/WP/WIP/-R3192 4-3 101681.08



BRINE SAMPLING AND EVALUATION PROGRAM REPORT 1992-1993 NUMERICAL MODELING

5.0 Numerical Modeling of Brine Seepage as a Result of
Clay Compaction

5.1 Introduction

There appears to be enough moisture present in the clays within the Salado Formation to
account for all the brine that is observed to seep into the WIPP excavations (Deal and others,
1993, Section 5; Deal and Bills, 1994). The excavation of WIPP rooms result in stress
redistribution around those openings that can cause the consolidation of thin clays within the
stratigraphic sequence. Additionally, the excavations (including drillholes) provide a sink at
atmospheric pressure allowing brine to flow from the consolidating clays.

A series of order-of-magnitude calculations were made for this report (Appendix F) in order
to numerically model clay consolidation and estimate the resultant brine seepage into the
repository horizon.

5.2 Modeling Assumptions
The modeling assumptions are as follows:

s Stress redistribution results in a localized increase in stress that is far more
significant in generating excess pore pressure than in near ground surface
consolidation. The stress redistribution deforms the clay plastically generating
an excess pore pressure of several megapascals (MPa) within the DRZ.

s Transient flow to the excavation or boundary dissipates the excess pore pressure
within the clay layer.

¢ The rate of flow depends on the consolidation properties of the clay (hydraulic
conductivity, compressibility, and porosity), the cross sectional area of the clay
seams intercepting the excavation, and the extent of the DRZ.

¢ The tributary method predicts the resulting increase in total stress of 3 MPa.
Consider that after 1,000 days (Deal and others, 1989, Section 5), the stress
abutment zone extends out about 5 excavation diameters. The average diameter
for the room is about 3 m.

» The compressibility of the clay is 10”7 Pa™! corresponding to a clay of medium
compressibility. The hydraulic conductivity of the clay is 108 cmv/s. Under a
change in effective stress of 3 MPa after consolidation is complete, the change
in porosity is 30 percent.
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5.3 Roomn Q

For the case of Room Q, the room has a radius of 1.5 m and a length of 100 m. Two thin
clay seams occur, above and below the orange band. Both are about 3.5 mm thick (Deal and
others, 1993, Table 4-3) and are modeled as a single clay 7 mm thick, centered in the room.
In this case flow occurs linearly along the clay seams toward the room. From previous
modeling analyses (Deal and others, 1989, Section 5), the stress abutment zone around Room
Q will affect the clay seams out to a distance of about 9 m. No brine was collected from
Room Q for the first 800 days (Howarth and others, 1994, Section 4.2.2.3). For this
calculation, brine inflow was assumed to have begun as soon as Room Q was excavated, but
because no records of brine volume were made for the first 800 days, the first 800 days of
predicted seepage were subtracted from these calculations so that the plot (Appendix F,

Fig. F-2-2) shows caiculated inflow from 80G days to 25 years after excavation. The
cumulative inflow 1,600 days after excavation was calculated to be about 300 L, slightly
more than the 200 L that was observed (Howarth and others, 1994, Fig. 2). Calculated inflow
rates after 1600 days are on the order of 0.3 L/day (Appendix F, Fig. F-2-2), close to the
observed value of 0.17 L/day (Howarth and others, 1994, Fig. 3). The calculation shows that
seepage ceases after about 25 years (Appendix F, Fig. F-2-2).

5.4 Standard WIPP Waste Storage Room

In order to estimate the amount of brine that might come in contact with waste stored at the
WIPP after sealing and closure, a similar calculation was made for a standard waste storage
room. A waste storage room was approximated as a circuilar opening 3.6 m in radius and
91.4 m long with an abutment zone extending 20 m into the salt from the wall of the room.
Three clay layers are observed in the walls of the rooms, the two clays associated with the
orange band that are exposed in Room Q (each about 3.5 mm thick), and clay F, which is
about 10 mm thick (Deal and others, 1993, Table 4-3). For this calculation, the three clays
were combined as a single clay 17 mm thick occurring at the mid-point of the room. This
model predicts rapid initial inflow of about 2 L/day rapidly dropping to less than 0.5 L/day
after about 10 years (Appendix F, Fig. F-3-2). This calculation shows that the pore pressure
is completely depleted after about 100 years (Appendix F, Fig. F-3-2) and inflow then ceases.
The total inflow would be about 9,000 L, much of which would be evaporated during
excavation and emplacement of waste into the air circulated for ventilation.

ALOL.95/WPAWIPLR192 5-2 301681.08



BRINE SAMPLING AND EVALUATION PROGRAM REPORT 1992-1993 NUMERICAL MODELING

5.5 Axial Consolidation Around a Borehole

Brine seepage occurs into drillholes drilled vertically downward from WIPP excavations.
This calculation was performed to estimate inflow into 15 m-deep downholes drilled from
Room G. The vertical drillhole has a radius of 8.9 cm and intersects the clay B layer about
10 m below the floor of the room. Clay B is about 1 cm thick (Deal and others, 1991b,
Section 2.7.3.2). Stress redistribution around Room G will result in compaction of clay B for
a distance of about 20 m from the borehole. Brine flow is radially to the borehole along the
thin clay seam. As a result, complete compaction will take a fairly long time, over

1,000 years, and would ultimately yield about 340 L of brine. Over a period of 60 to

100 years, approximately 100 to 150 L of brine will seep into the borehole (Appendix F,
Fig. F-4-2). After about 10 years, inflow rate is calculated to be about .006 L/day, an order
of magnitude lower than the observed inflow below Room G (Table 3-1). The only other

Table 5-1
Seepage Rate in Drillholes Penetrating Clay B

§eepage Rate
Drillhole Location (L/day)
DH36 Room G 0.1
DH38 Room G 0.03
DH40 Room G 0.008
DH42 Room G 0.01
DH42A Room G 0.02
OHa6 S390/W320 0.005

drillhole that penetrates the same stratigraphy and is probably not contaminated with
construction brines is OH46, which is drilled from the underground core storage area.
Consolidation response should be about the same for OH46 as for the holes in Room G.

All of the drillholes listed in Table 5-1 also intersect clay E and clay D, which are potential
sources for additional brine. Clay D is thin and discontinuous and was not considered in the
above calculation. The intersection with clay E can be observed from the drillhole collars

and is not providing brine to the downholes in Room G.
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5.6 Summary

These order-of-magnitude seepage calculations compare well with the observed seepage into
Room Q. Calculated seepage rate after 1,600 days is on the order of 0.3 L/day, where the
actual observed rate is 0.17 L/day. In this case the model is for flow towards the room along
a thin clay seam. Extending this model to a waste storage room predicts that the total
seepage into the room will be on the order of 9,000 liters, far short of the 220,000 L
necessary to react anoxically with all the susceptible metai placed in the room (Deal and
others, 1991b, Section 4.6). Furthermore, seepage into the room will cease after about

100 years.

The case for seepage into a downhole drilled into the strata below an excavation behaves
differently, as flow is radially toward the drillhole. In this case, some seepage continues for a
long time, perhaps a thousand years or more. It is clear that seepage into drillholes is
strikingly different from seepage into a repository excavation. Deal and others (1994, Section
2.7.2) pointed out that seepage into drillholes probably should not be used to predict long-
term seepage into a WIPP waste storage room. This calculation provides additional support
for this caution.
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6.0 Summary and Conclusions

During eleven years of observations (1982 to 1993) the amount of brine seeping into the
WIPP excavations is local, limited, and finite. Even a small amount of brine may produce
hydrogen gas by anoxic corrosion of the metal in the CH-TRU waste drums and waste
inventory. However, the amount of brine that will be available will be only a small
percentage of that necessary to corrode all of the metal. The data through 1990 are discussed
in detail by Deal and others (1991b). 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 available (20,000 L), 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 evidence so far confirms that significant seepage of brine ceases
about three years after the excavation of an opening, although small seeps can continue for a
longer period of time (Deal and others, 1993, Section 5; Deal and Bills, 1994). Calculations
presented in Chapter 5 of this report indicate that less than 9,000 L will be available from
clay consolidation.

Data gathered in 1992 and 1993 additionaily support those conclusions. Continued
observations of downholes and Salt Shaft and Waste Shaft sumps where fractured MB 139
can be observed confirm that the exposed surfaces are still dry and show very little evidence
of moisture. Inspection of the AIS showed that there was little evidence of moisture or past
seepage. Salt encrustations are more common below a depth of 1,500 ft, are clearly
stratigraphically controlled, and are associated with clay interbeds and argillaceous halite.
Anhydrite exposures are typically dry and free of salt encrustations, indicating that no
significant amount of brine flows through them to the shaft.

Both the shaft sumps and the AIS are, in effect, long-term far-field flow experiments. There
is no evidence confirming that enough flow exists to supply the needed volume of brine for
complete anoxic corrosion of the susceptibie metal waste and waste containers that will be
emplaced at the WIPP.

Hydrologic testing was performed during this reporting period at two additional areas in order
to obtain data on the hydrologic properties of the fractured part of the DRZ that has formed
beneath the WIPP excavations. The test results confirmed that the width of an excavation
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influences the development of integrated fractures and showed that, in the tested areas in the
EO drift and near the AIS, integrated fracture systems only exist beneath intersections. This
supports the concept of limited, bounded, fractured fluid reservoirs. Additional evidence that
extensive, large-scale hydrologically interconnected fracture system apparently do not exist
under much of the WIPP excavation is supplied by the fact that brine stands at different
levels in closely spaced drillholes in the floor and that brine is not seeping out of fractures
observed in the Salt Shaft and Waste Shaft sumps.

Long-term observations of the salt encrustations (Deal and others, 1993, Section 2.2) confirm
and semiquantify that the brine weeps cease about three years (1,000 days) after excavation.
Calculations estimate total seepage into a full-sized waste storage room from wall weeps
between 43 and 604 L, with an average of less than 300 L (Deal and others, 1993; Table 2-4
and Figure 2-14), much less than 1 percent of the 220,000 L of brine needed to corrode all
the susceptible metal in the CH-TRU waste and waste storage drums.

Previous efforts to calculate the amount of moisture that might be released to the repository
by clay consolidation (Deal and others, 1993, Section 4) to a full-sized waste storage room
was on the order of 400 L of brine. In order to provide a somewhat more rigorous estimate,
numerical calculations were performed for this report in order to provide order-of-magnitude
estimates of brine seepage that might result from clay compaction. The calculations compare
well with the observed seepage into Room Q. Calculated seepage rate after 1,600 days is on
the order of 0.3 L/day, where the actual observed rate is 0.17 I/day. In this case the model is
for flow towards the room along a thin clay seam. Extending this model to a waste storage
room predicts that the total seepage into the room will be on the order of 9,000 L, much of
which will evaporate during operations. Furthermore, seepage into the room will cease after
about 100 years.

The case for seepage into a downhole drilled into the strata below a WIPP excavation
behaves differently, as flow is radially toward the drillhole. In this case, some seepage
continues for a long time, perhaps a thousand years or more. It is clear that seepage into
drillholes is strikingly different from seepage i0 a repository excavation. Deal and others
(1994, Section 2.7.2) pointed out that seepage into drillholes probably should not be used to
predict long term seepage into a WIPP waste storage room. This calculation provides
additional support for this caution.
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Although there is no observed evidence from the WIPP excavations that brine will seep into
the workings from the underlying anhydrite MB 139 (Deal and Bills, 1994), Deal and others
(1994) caiculated that even if far-field flow occurred in the anhydrite, only about 6,000 L
could flow into a WIPP storage room over a 200-year period of time. They point out that
due to evaporation during the period of time the excavations are open for waste storage, and
because creep closure will repressurize the room even in the absence of gas generation, a
more realistic figure may be on the order of 1,700 L.

All of these estimates and calculations are far short of the 220,000 L required to corrode all
of the metal and cause maximum gas generation by anoxic corrosion.
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Table A-1

List of Underground Locations Where Brine Occurrences
Were Observed and Monitored Through December, 1993

As Part of the Brine Sampling and Evaluation Program at WIPP

. Survey Direction
Room Accuracy U=Up Angle
Hole or S=Surveyed North-South  East-West Elevation Dia. Length O=Down in

Number Location  A=Approximate Coordinates® Coordinates” m cm m H=Horiz. Degrees References™ Remarks

A1X01 Al s N1147.02 E1254.40 406028 10 152 D ap B, D, E Monitored as part of the BSEP from 3/85 to 2/91.

A1X02 Al S N1146.88 E1254 .24 40578 10 18 u 90 B.D,E Monitored as part of the BSEP since it was drilled In
3/85, to 8/93 when collecting devica malfunctioned
and became etratic.

AZX01 A2 S N1393.72 E1338.88 39965 10 15.3 D 90 B, D.E Monitored as part of the BSEP from 2/85 to 10/90.

A2X02 AZ S N1393.65 E1338.89 40503 10 16.1 U 80 B,D E Monitored as part of the BSEP from 2/85 to 9/89.

A3X01 A3 s N1137.94 E1406.84 39¢.22 1D 15.4 D 90 8D E Monitored as part of the BSEP from when it was
drilled in 1/85 to 6/93. Drilers did not report any
moisture while drilling. Hole started producing bring
a few woeks later.

A3X02 A3 S N1138.00 E1406.89 40475 10 185 U 90 B,DE Monitored from 1/85 to 9/89. Drillers did not
encounter moisture while driling. Hole started
producing brine a few weeks later.

BTPA1 $1620/W170 A 51638 w162 384 716 1.6 D 90 B Open from 0 10 1.6 m. Drilled for the BSEP study
7/86 and monitored until 12/02/88.

BTPAZ2 51620/W170 A 51638 W1i66 384 76 28 D 90 B Cased from 0 to 1.6 m. Open from 1.6 to 2.8 m.
Drifled for the BSEP study 7/86 and monitored until
12/02/38.

BTPA3 S1620/W170 A 51638 w170 384 76 41 b 90 B Cased from 0 to 3.1 m. Open from 3.1 fo 4.1 m.
Drifled for the BSEP study 7/86 and monitorad until
12/02/88.

BTPA4 S1620/W170 A 51638 w166 3es 7.6 1.4 u 90 B Open from 0 to 1.4 m. Drilled for the BSEP study
7/86 and monitored until 9/27/88. Dry.

BTPAS S51620/W170 A 51638 w170 388 7.6 16 U 80 B Open from 0 to 1.6 m. Drilled for the BSEP study

*The repository is referanced in fest; therefore, the North-South and East-West coordinates are presented In feel.
**For references, see footnote at end of 1able.

7186 and monitored untii 9/27/68. Dry.

£661-2561 L4OJTd WYHDOHd NOLLYTTVAT ONY ONTTdWVS dNTEE

¥ XKINIdIV



APPENDIX A-l

BRINE SAMPLING AND EVALUATION PROGRAM REPORT 1992-1993

‘A0 88/LE
IuN peJoiuow pug 9872 Apnis d3SE e4l 10} PBINQ

"81qel jO PUs B BJOUj00] 8BS 'S8JUBIRI8) 104,,
108} v pejuesesd ase SBIBUIPIOOD 1S8M-ISET PUB WINOS-UUON SY '80j01ay) '199) Ut paouslajel si Aloisodal ey],

‘WSS 0 ¢f wolp ued) W £'p 01 ¢ WOy pose) a 08 n g5 92 88¢ 0LIM ¥E91S v 0LIM0Z9LS  §Dd1d
"88/L2/6
Iaun peijiuow pue g8/ Apnis J358 6y 10} pejug
‘W g o) 'y woip ved W Z'¢ O} O WOy paseED) a8 08 n 4] 9L 88t 99IM vEgLS v DLIMOZILS  ¥Ddig
'89/L2/6
1BUN peioluow P 98/8 APMIS d3SE Y JO) PelLg
Wy o) 0'g woy uedD w O'E 0} 0 WOY peseD 8 08 a vy 9L tae OLLM ¥e91s v OLIMOZSLS  £Dd1E
‘88/LE/6
(AuUn peicliuol pue 9g/8 Apris J3SE BY JO) pelilg
W O'C o @') woy usd) "W 2L ©f O oy pese) a 06 a o€ 9t vet 991LM ¥£918 v 0ZLM029LS  2Ddif
§8/22/6 IUN PaIOJUOW PUB 98/
fpris 4359 BUL JOJ PO W §'L O} Q woy uedp g 08 a st 9L veE ZOLM ¥EaLS v 0LLM0291S  10dld
“B8/L2/6 1IUN POIOHUOW PUB 99/L APNIS 435G B o)
peig W g 0) 61 wos ued) ‘W '} 0} 0 peseD a 06 n Le 9L s8¢ OLLM 9E91S v 0L1M029\S  Sadla
<3¢ ' 2/6 IRUN PRICHUOW PuUB 98/ APNIS d3S8 ey Jo)
pelpg W o' 0} |2 worp ual) W I'Z o} § peses a8 08 n 0t 92 88c 9L M 9e91S v 02102918 $9d1A
"88/42/6 IAUN PRIOlUCIU pue 8/ Apris 4358 O 10
PeIlg ‘W L'y 01 0 oK uedO W L'g O} O peseD a4 06 a 1y 9L ¥8E 0LLM 9€9tS v 0LLM/0Z91S  £8diA
*88/L2/6 IRUN pRaojucw pue gg/¢ ApniS 4358 e Joj
pajuQ W 62 O 81 woy uedp w g1 0} g paseD g 06 a 62 9L ¥8e 991LM 9£91S v 0LIM0Z9LS  28di8
"88/L2/6 NN PSIOHUOW PUB GRL
Apris g3sd ey 10} pepuq w 9'y 0} 0 woy uvedo a 06 a 9l 94 vee ZOIM 9e91s v 0LIM/DZ9LS  iadlid
spewey ,,500uei9jey sessfeq ZuoH=H w wo w LSelEUIDIOO) L S8jBUipIo0)  ejewixoiddy=y uopED0T  JBQUINN
u umog=Q Whue] ‘BT  UCHEASIT 1SOM-ISEI  UINOS-YUON  peAeang=g Jo 8loH
&{buy dn=n Avemnooy wooy
ucyasnq Aemng

ddim e weiboig uopenjeay pue bujjdwes auug ayy jo Ued sy
£661 ‘Jaquansaq ybnoly) palojuopy pue panlasqQ aiam
$35U31INIDQY AUy 2IBYM suoneao) punosbiapupn jo isi

(panuguo)) 1-¥ siqel

301681.08

A-1-2

ALN-95/WPWIP:R3192.TBL



TALTEIL A dIM/dM/SH 17TV

eIV

80°18910¢

Table A-1 (Continued)

List of Underground Locations Where Brine Occurrences
Were Observed and Monitored Through December, 1993

As Part of the Brine Sampling and Evaluation Program at WIPP

' Survey Direction
Room Accuracy U=Up Angle
Hole or S=Surveyed North-South  East-West Elevation Dia. Length D=Down in

Number Location  A=Approximate Coordinates* Coordinates* m cm m H=Horiz. Degrees References™* Remarks

BTR1 S1950/E100 A 51942 E98 as7 8.3 0.3 H 5 B Hole slightly declined below horizontal. Collar above
upper clay seam, about 0.3 m below back. Drilled
6/86 and monitored unti! 9/27/88. Dry.

BTR2 51950/E100 A 51942 E100 387 8.3 1.0 H 5 B Hole slightly declined below horizontal. Coltar above
upper clay seam, about 0.3 m below back. Drilled
6/86 and monitored until 12/02/88.

BTR3 S1950/E100 A St942 E101 387 8.3 1.0 H 5 B Hole slightty declined below horizonlat. Collar above
upper clay seam, about 0.3 m below back. Dritled
6/86 and monltored until 12/02/88.

BTR4 $1950/E100 A 51942 £98 386 8.3 0.3 H 5 B Hole slightly declined below horizomtal. Collar in
halite about 1.1 m below back. Dritled €/86 and
monitored untfl 12/02/88.

BTR5 $1950/E100 A 51942 E100 386 83 0.9 H 5 B Hole slighty declined below horizontal. Collar in
halite about 1.1 m below back. Drilled 6/86 and
monitored until 12/02/88.

BTR6 §1950/E100 A $1942 E101 386 8.3 09 H 5 B Hole slightly declined below horizontal. Collar in
halite about .1 m below back. Drilled 6/86 and
monitored until 12/02/88.

BTR7 S1950/E100 A 51942 E98 386 8.3 03 H 5 B Hole slightly declined below horizontal. Coliar just
above orange band. Drilled €/86 and monitored until
12/02/88. Dry.

BTRS S1950/E100 A S1942 E100 386 83 0.9 H 5 B Hole slightly daclined below horizontal. Coltar just
above orange band. Drilled 6/86 and monitored until
12/02/88.

BTR9 S1950/E100 A 51942 E10 386 83 0.9 H 5 B Hole slightly declined below hofizontal. Collar just

*The repository is refarenced in foet; therefore, the North-South and East-West coordinates are presented in feet.
**For refarences, see footnote at end of table.

above orange band. Drilled 6/86 and monitored until
12/02/88.
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Table A-1 (Continued)

List of Underground Locations Where Brine Occurrences
Were Observed and Monitored Through December, 1993

As Part of the Brine Sampling and Evaluation Program at WiPP

' Survey Direction
Room Accuracy =Up Angle
Hole or S=Surveyed  North-South  East-Wsst Elevation Dia. Length D=Down in

Number Location  A=Approximate Coordinates® Coordinates* m cm m H=Horiz. Degrees References* Remarks

DH39 G A N1101 w2482 395 89 145 u 90 A3, B Monitored as part of the BTP since 2/85. At the
present no brine is collected because of insufficient
inflow.

DH40 G A Nt1101 w2482 39z 89 155 D 90 A3, B Monitored as part of the BSEP since 1/85.

DH41 G A N1101 w2782 395 89 152 u 90 A3, B Monitored as part of the BSEP since 2/85. At the
present no brina is collected because of insufficient
inflow.

DH42 G A N1101 wa782 392 8.9 15.6 D 90 A3, B Monitored as part of the BSEP since 2/85.

DH42A G A N1101 w2789 392 89 12.6 D 90 A3, B Monitored as part of the BSEP since 2/85.

DH215 51960/E153 A 51960 E153 388 7.6 15.8 U 90 Al B Gas releases had been observed in this hole,
Monitored as part of the BSEP from 1/85 to 11/90. At
the present no brine is collected due to Insufficient
inflow,

DH216 S$1960/E153 A 51960 E153 ags 76 165 (3] 90 Al B Gas releases had been observed In this hols.
Monitored as part of the BSEP from 1/85 to 6/85
when collar was destroyed and hole piugged by
mining.

DH317 S1600/W30 A 51600 wa3 388 76 153 U 80 A2, B Stalactite growth monitored as part of the BSEP from
5/85 to 2/86.

DH317A  S1600/W30 A S1600 wag 388 76 15 U 90 A2 B Stalactite growth monitored as part of the BSEP trom
5/85 to 2/86.

DH3t7B8  S1600/W30 A 51597 wea7 388 89 1585 U 90 A2, B Gas pocket at 14.0 m. Brine seeped from hole after

*The repository is refarenced in feet; therafore, the North-South and East-West coordinates are presented in feet.
**For references, see footnote at end of table.

drill rods were broken at end of run at depth of 5 m.
Probable source was anhydrite *a®. Stalactite growth
monitored as part of the BSEP from 5/85 to 2/86.
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Hole
Number

Table A-1 (Continued)

List of Underground Locations Where Brine Occurrences

Were Observed and Monitored Through December, 1993

As Part of the Brine Sampling and Evaluation Program at WIPP

Survey
Room Accuracy
or S=Surveyed  North-South

East-Wast
Location =Approximate Coordinates® Coordinates®

Elevation
m

Dia.

Direction
U=bp

Length D=Down

m

H=Horiz.

Angle
in

Degrees References™*

Remarks

DHP4MM

"~ DHP402A

EES128

EESZ21B

GSEEP

1G201

1G202

Jve

S1950/E1330 A 51950

S1950/E1330 A 51850

N1430/E0140 A N1430

S0700/E0066 A S700

G A N1085

2 S N1275.54

1 S N1264.79

J S N1067

E1330

E1330

E140

E66

w1837

W379.51

w246.11

wa74

387

383

398

381

i)

394.71

395.17

393

10

10

47

47

73

7.3

9N

15.1

152

27

16.4

14.7

25

U

90

90

80

80

80

80

90

*The repository is referenced in teat; therefors, the North-South and East-Wast coordinates are presented in feet.
**For references, see footnote at end of table.

B

A3, B, H, 4

A3, B HJ

[ B )

Drilled 1/87, cbserved as part of the BSEP since
3/87. At the presend no brine is coliacted dus lo
insufficient inflow.

Drilled 12/86, observed as part of the BSEP since
12/86. Hole offset at 13.7 m. There may be a rock
bolt or plece of steel in hola.

Drilled 6/86 as part of the Excavation Effects Study.
Observed es part ol the BSEP from date of drilling
until 12/86. Rapid brine and gas inflow through open
fractures.

Drilled 7/86 as part of the Excavation Effects Study.
Observed as part of the BSEP since driling until
12/86. Rapid brine and gas inflow through fractures.

Damp area on the fioor of Room G, near south rib,
approximately 13.7 m east of DH35. Seep noticed
8/85. Damp area larger In 11/85. Monitored as part
of the BSEP since 11/85. 40 crn diameter collecting
sump drilled 9/87.

Monitored as part of the BSEP from 11/84 fo 9/87
when shear closure pinched hole shut so that sampler
would not go to bottom.

Monitored as part of the BSEP from 11/84 to 7/87
when shear closure pinched hole shut so that sampler
would not go to bottom. Last BSEP brine dala
collected in 3/87.

Drilled 6/08/85; drillers raported water at 2.4 m. Not
monitored after Initial observation.
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Table A-1 (Continued)

List of Underground Locations Where Brine Occurrences
Were Observed and Monitored Through December, 1993
As Part of the Brine Sampling and Evaluation Program at WIPP

- Survey Direction
Room Accuracy U=Up Angle
Hole or S=Surveyed  North-South  East-West Elevation Dia. Length D=Down in
Number  Location A=Approximate Coordinates® Coordinates* m cm m H=Horiz. Dsgrees References'® Remarks
JV9 J S N1067 war7s 2933 91 25 D 90 D, G Brine in bottom of pilot hole on B/20/85. Not
monitored after initial observation.
L1525 L1 A N1524 w218 400 10 36 D 90 B. H Monitored as pan of the BSEP from 8/85 to 6/89.
L1526 L1 A N1524 w220 400 10 36 D 90 8, H Monitored as part of the BSEP from 8/85 to 6/89.
L1527 b A N1524 wzz2 400 10 36 D 90 B, H Monitored as part of the BSEP from 8/85 to 6/89.
L1528 Lt A N1524 waz4 400 10 3.7 D 90 B, H Monitored as part of the BSEP from 8/85 lo 6/89.
L152¢ Lt A N1524 w226 400 10 37 D 90 B, H Monitorad as part of the BSEP from 8/85 to 6/89.
L1830 L1 A N1524 waz8 400 10 37 D 90 B.H Monitored as part of the 85EP from 8/85 to 6/89.
L1531 L1 A N1524 w235 400 10 3.6 D 90 8 H Monitored as part of the BSEP from 8/85 to 6/89.
L1832 L1 A N1524 wa37 400 10 3.6 D 90 B, H Monitored as pan of the BSEP from 8/85 to 6/89.
L1533 L1 A N1524 w239 400 10 36 D 90 B H Monitored as part of the BSEP from B8/85 to 6/89.
L1834 Lt A N1524 w241 400 10 ar D 90 B H Monitored as part of the BSEP from 8/85 to 6/89.
L1535 L1 A N1524 wa43 400 10 38 D 90 B, H Monitored as part of the BSEP from 8/85 to 6/89.
11836 L1 A N1524 w245 400 10 3.7 D 90 B,H Monitored as part of the BSEP from 8/85 to 6/85.
L1X00 L1 A N1538.5 waz5 400 10 3.8 D 90 B, H Drillers found water in hole at 3 m, 5/13/84.
Monitored as part of the BSEP from 10/84 to 4/89.

L2C03 L2 A N1510 W365 400 41 37 D 90 B, H Drilled 4/85 ovarcoring and destroying L2C25. Brine

and gas enters hole quickly through open fractures.
Monitored interrnittently as part of the BSEP from
12/85 through 12/86.

*The repository is refarenced in feet; therefore, the North-South and East-Wes! coordinates are presented in feat.
**For referances, seea footnote at end of table.
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Table A-1 (Continued)

List of Underground Locations Where Brine Occurrences

Were Observed and Monitored Through December, 1993

As Part of the Brine Sampling and Evaluation Program at WIPP

- Survey Diraction
Room Accuracy U=Up Angle
Hole or S=Surveyed  North-South  East-West Elsvation Dia. Length D=Down in

Number Location  A=Approximate Coordinates® Coordinates® m cm m H=Horiz. Degrees References™ Remarks

L2C25 1 A N1510 Wa3ss 400 12.7 35 b 90 B . H L2C25 is a 12.7 cm ovarcore of a previously grouted
SNL/NM test hole. The overcore was drifled 3/85 and
air and brine was blown through fractures into hole
12C28, 1.2 m to the north, In 4/85, & 40 cm Qvarcore
was made destroying this hole. The larger hole is
dasignated L2C03.

MIT2 J S N1088.03 warr.o2 393.44 8.3 0.9 D a0 B.DG Brine since drilled; monitored from 10/84 o 4/85.

MiiT4 J S N1086.05 W377.13 393.44 83 1.0 D 80 B,D, G Brine since drilled, monitored from 10/84 to 4/85.

MiITS J S N1084 16 W377.15 393.36 83 10 D 90 B,D.G Brine since drilled; monitored from 10/84 to 4/85.

MIlT8 J S N1082.08 W377.24 393.34 83 10 D 90 B.D,G Bring since drilied; monitored from 10/84 to 4/85.

MIIT10 J S N1079.98 Wwaz7.23 39331 8.3 1.0 D 90 B,D.G Brine since drilled; monitored from 10/84 to 4/85.

MIT12 J S N1078.11 wWaz7.21 393.25 8.3 1.0 D 90 8,0,G Brine since drilled; monitored from 10/84 to 4/85.

MIT14 J S N1076.18 W3a77.30 393.14 76 1.0 D 90 B,D.G Brine since dritled; monitored from 10/84 1o 4/85.

MIT16 J S N1074.17 w3r7.18 392.95 76 1.0 o 80 B, D, G Brine since drilled; monitored from 10/84 to 4/85.

MIIT17 J s N1072.03 Ware.10 39329 7.6 1.0 D 90 B,D,G Brine since drilled; monitored from 10/84 to 4/85,
SNI/NM filled hole with Brine A 4/30/85 and plugged
with rubber cork.

MiT18 J S N1071.91 Wa377.18 393.27 76 1.0 D 80 B,DG Brine since driled; monitored from 10/84 through
4/85. SNLNM experiment filed hole with Brine A
4/20/85 and plugged hole with rubber cork,

MIiT20 J S N1069.84 war7.22 393.30 76 1.8 D 90 B, DG Brine noted 10/84; monitored from 10/84 through
4/85.

MiT22 J S N1067.93 W377.23  393.30 7.6 1.8 o 80 B.D G Brine notad 10/84; monitored from 10/84 through

*The repository is referenced in feet; therefore, the North-South and East-West coordinates are presented in feet.
“*For references, see fooinote at end of table,

4/85.
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Table A-1 (Continued)

List of Underground Locations Where Brine Occurrences
Were Observed and Monitored Through December, 1993
As Part of the Brine Sampling and Evaluation Program at WIPP

* Survey Direction
Room Accuracy U=Up Angle
Hole or S=Surveyed  North-South  EastWest Elevation 0Dia. Length D=Down in
Number Location  A=Approximate Coordinates® Coordinates® m om m H=Horiz. Degrees References®™ Remarks
Jv9 J S N1067 Ww3zs 3933 ¢ 2.5 D 90 DG Brine in bottorn of pilot hole on 8/20/85. Not
monitored after initial observation.
L1525 L1 A N1524 wzis 400 10 36 D 90 B H Monitored as part of the BSEP from 8/85 to 6/89.
L1526 L1 A N1524 w220 400 10 36 D 20 B, H Monitored as part of the BSEP from 8/85 to 6/89.
L1527 L1 A N1524 waz22 400 10 36 D 80 B H Monitored as part of the BSEP from B/BS to 6/89.
L1528 L1 A N1524 waz4 400 10 37 D 90 B.H Monitored as part of the BSEP from 8/85 1o 6/89.
LiS2a L1 A N1524 W226 400 10 37 D 90 B, H Monitored as part of the BSEP from 8/85 to 6/89.
L1830 Lt A Ni524 wza28 400 10 3.7 D 90 B, H Moanitored as pant of the BSEP frorm 8/85 to 6/89.
L1583 L1 A N1524 w235 400 10 36 D 80 B, H Monitored as part of the BSEP from B/85 to 6/89.
L1532 L1 A N1524 w237 400 10 36 D 80 B, H Monitored as part of the BSEP from 8/85 to 6/89.
L1533 L1 A N1524 w239 400 10 36 D 80 B, H Monitored as part of the BSEP from 8/85 to 6/89.
L1534 L1 A N1524 w241 400 10 a7 D 80 B, H Monitored as pant of the BSEP from 8/85 to 6/89.
L1535 L1 A N1524 w243 400 10 38 D a0 8. H Manitored as part of the BSEP from 8/85 to 6/89.
L1536 L1 A N1524 w245 400 10 3.7 D 90 8, H Monitored as part of the BSEP from 8/85 to 6/89.
L1X00 L1 A N1538.5 w225 400 10 3.8 D 90 B, H Drillers found water in hole at 3 m, 5/13/84,
Monitored as part of the BSEP from 10/84 to 4/89.
L2C03 L2

A N1510 Wae5 400 4 3.7 D 80 B, H Drilled 4/85 overcoring and destroying .2C25. Brine
and gas enters hole guickly through open fractures.
Monitored intermittently as part of tha BSEP from

12/85 through 12/86.

“The repository is referenced in feet; therefore, the North-South and East-West coordinates are presented In feet.
“*For references, see footnote at end of table.
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Table A-1 (Continued)

List of Underground Locations Where Brine Occurrences

Were Observed and Monitored Through December, 1993

As Part of the Brine Sampling and Evaluation Program at WiPP

* Survey Direction
Room Accuracy U=Up Angle
Hole or S=Surveyed North-South  East-West Elevation Dia. Length D=Down in

Number Location  A=Approximate Coordinates* Coordinates* m cm m H=Horiz., Degrees References”™ Remarks

OH43 AIS/S80 S S124.01 WE22.52 383.45 8.9 a7z D 90 M Drillad for hydrologic testing of fractures beneath the
fioor. Not a part of routine BSEP sampling.

OH44 AlS/S90 S 5134.53 W622.31 383.46 89 3.4 D 80 M Drilled for hydroiogic tasting of fractures baneath the
floor. Not a part of routine BSEP sampling.

OH45 Core Library S 5391.51 Wa26.35 384.15 8.9 149 H 0-3 L Monitored for the BSEP since it was drilled 6/83,

OH46 Core Library S S$391.51 w31g9.01 381.65 8.9 15.3 D 90 L Monitored for the BSEP since it was drilled 6/89.

OHa7 Core Library L] 5391.51 w3ta.or 385.90 8.9 15.2 U 80 L Monitored for the BSEP since it was drilled 7/89. Hole
dry.

P4xa4 SPDV Room4 A N1138 w0644 394 814 48 D 80 B Large diameter downhole in south end of Room 4
often shown to visitors. MB 139 and fractures
beneath the floor are well exposed, both of which are
dry. This is good evidence that no far-field flow
axists.

PR2 S1600/E140 A 51600 E140 388 5 6.1 U 90 B, C Stalactite growth monitored as part of the BSEP from
5/85 to 2/86.

PR3 S1282/E140 A 52182 E140 385 5 6.1 U 8a B C Stalactite growth monitored as part of the BSEP trom
5/85 to 2/86.

PR4 S2748/E140 A 52748 E140 381 5 6.1 U 9¢ B.C Stalactite growth monitored as part of the BSEP {rom
5/85 to 2/86.

WWC1 Room C1 A N1420 E1572 39896 91 49 H 0 B Large horizontal hole on south rib of N1420 drify,

*The repository is referenced in feet; therefore, the North-South and East-West coordinates are presanted in feet.
**For refarences, see footnots at end of table.

across from Room G1. Photographically monitored
far salt buildup.
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Table A-1 (Continued)

List of Underground Locations Where Brine Occurrences

Were Observed and Monitored Through December, 1993

As Part of the Brine Sampling and Evaluation Program at WiPP

- Survey Direction
Room Accuracy U=Up Angle
Hole or S=Surveyed  North-South  East-West Elevation Dia. Length D=Down in

Number Location  A=Approximate Coordinates® Coordinates® m cm m H=Horiz. Degrees References** Remarks

OH43 AlIS/SS0 S S5124.01 W622 52 383.45 B9 37 D 90 M Drilled for hydrologic testing of fractures beneath the
floor. Not a part of routine BSEP sampling.

OHa4 AIS/S90 S 513453 Wwe622.31 383.46 89 34 D 90 M Drilled for hydrologic testing of fractures baneath the
floor. Not a part of routing BSEP sampling.

QH45 Core Library s 53gt.51 W326.35  384.15 89 149 H 03 L Monitored for the BSEP since it was drilled 6/89.

OH46 Core Library s $§391.51 W319.01 281.65 B9 153 D 90 L Monitored for the BSEP since it was drilled 6/89.

OH47 Core Library S §381.51 W319.01 3685.90 89 152 U 90 L Monitored for the BSEP since It was drilled 7/89. Hole
dry.

Paxgs4 SPDVBRoom4 A N1138 WO0644 394 91.4 48 D 90 B Large diameter downhole in south end of Room 4
oftan shown lo visitors, MB 139 and fraclures
benaath the ficor are well exposed, both of which are
dry. This is good evidence that no far-field flow
exsts.

PR2 S1600/E140 A $1600 E140 368 5 6.1 U 90 B.C Stalactite growth monitored as part of the BSEP from
5/85 to 2/86.

PR3 51282/E140 A s2182 E140 385 5 6.1 U 90 B.C Stalactite growth monitored as part ot the BSEP from
5/85 to 2/86.

PR4 S2748/E140 A 52748 E140 a8 5 6.1 ) 90 B,C Stalactite growth monitored as part of the BSEP from
5/85 to 2/86.

WWC1 Room C1 A N1420 E1572 39896 91 49 H 0 B Large horizontal hole on south rib of N1420 drift,

*The repository is refersnced in feet; therefore, the North-South and East-West coordinates are presented In feet.
**For reterances, see tootnote at end of table.

across from Room C1. Photographically monitored
for sah buildup.

£661-2661 LUO4TY WYHOOUL NOLLVITVAT ONV ONIIIWYS ANTE

1V XION3ddV



APPENDIX A
BRINE ACCUMULATION

PART 1l —BRINE ACCUMULATION DATA TABLES



BRINE SAMPLING AND EVALUATION PROGRAM REPORT 1992-1993 APPENDIX A

TABLE A-2
BRINE ACCUMULATION DATA TABLE
Data through December 31, 1993

DAYS DAYS CUMULATIVE
LITERS SINCE USED FOR LITERS LITERS
LOCATI[OM DATE TIME REMOVED 1/1/85 CALCULATION PER DAY COLLECTED REMARKS
A1X02 10710786 00:00 NA 0.000 0.000 0.000 0.00 Room A1 completed.
A1X02 03/07/85 09:30 NA 65.396 0.000 0.000 0.00 Uphole drilled 2/27/85 to 3/07/85. Hit
brine at 12 ft. on 2/27/85.
A1X02 03/12/85 12:00 NA 70.500 0.000 0.000 0.00 Trace brine, deepened hole to ¢lay semm.
Moisture on back 1 ¥t radius.
AIX02 03720785 13:00 WA 78.542 0.000 0.000 0.00 Trace brine, drip missing funel.
AIX02 05/26/85 11:25 NA 84 476 0.000 0.000 0.00 Repositioned funnel, coilected one cup of
salt crystais with trace of brine.
Atx02 04s02/8% 12:15 00.21 91.510 174.510 0.001 0.21 Some drips missing funnei.
A1X02 04710785 12:20 00.22 99.514 8.004 0.027 0.43 Collecting container had leak.
A1X02 04717785 11:30 00.12 106.479 6.965 a.gtry .55 Some drips missing funnel.
AINO2 04723785 10:50 00.12 112,451 5.972 0.020 0.67 Some drips missing funnel.
ANX02 04/30/85 13:16 00.12 119,553 7.102 0.017 0.79 Some drips missing funnel.
A1X02 05/07/8% 09:05 00.16 124.378 4,825 0.023 0.95
ANX0Z 05714/78% 10:04 00,19  133.419 7.041 0.027 1.14
A1X02 05/2%/84% 11:35 00.13 140.483 7.064 0.078 1.27 Some drips migsing funnel.
AIX02 05/29/8% 10:00 00.21 148.417 7.934 0.028 1.438
A1X02 06/04/85 10:25 00.17  154.434 6.017 0.028 1.45
ATX02 06711785 09:40 00,05 161,403 5.969 0.007 1.70
A1X02 06/18/85 09:30 00.08 168.396 6.993 0.011 1.78 Some drips missing funel, big stalactite
' formed.
A1X02 06/25/85 09:45 00,16 175.406 7.010 0.023 1.9
AIXD2 07702785 11:00 00.10 182.458 7.052 0.014 2.04
AIX02 07/09/85 09:58 00.15 189.415 &6.957 0.022 2.19
A1X02 07716785 10:53 00.24 196,453 7.038 0.034 2.43
ATXD2 07724785 09:49 00.24 204.409 7.956 0.030 2.67
AING2 07/30/85 09:30 00.15 210.39% 5.987 0.025 2.82
A1X02 0806785 09:35 0D0.146  217.3%9 7.003 0.020 2.96
A1X02 08/14/85 09:26 00.05 225.393 7.9%4 0.006 3.0
A1X02 08720785 10:13 00.09 231.426 6.033 0.015 3.16
ATXD2 08/28/85 09:08 00.06 239.381 7.955 0.008 3.6
A1X02 09704785 09:44 00.07 246.406 7.025 0.010 3.3
ATX02 09/10/85 09:24 00.12 252.392 5.985 0.020 3.3
AIX02 09/17/85 09:08 00.13  259.381 6.989 0.01% 3.48  Some drips missing funnel.
ANXD2 09724785 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
ATX02 10708735 12:19 00.16 2B0.513 7.123 0.022 3.95 Room Al heaters turned on 10/02/85.
An02 10/15/85 09:41 00,12 287.403 6.8%0 0.017 4.07
Atxoz 10723785 09:43 0019  295.405 8.002 0.024 4.26
AX02 10/29/85 11:02 00.12 301.460 6.055 0.020 4.38
A1x02 11/05/85 08:46 00.12 308.385 6.905 0.017 4.50
Atxp2 1M/13/85 09:16 00.13  316.386 g.o21 0.016 4,63 Some drips missing funnel.
AIX02 11721785 10245 00.13  324.448 8.062 0.016 4.76 Some drips missing funnel,
AIX02 12/04/85 14:07 00,16 337,588 13.140 o.01 .90 sample for chemical analysis, #12,
Alx02 12710785 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 5.01
A1X02 01/03/86 09:40 00.01 357.403 16.B22 0.001 5.02 Some drips missing funnel.

AL/1-95/WP/WIP/:RY192-A A-II-1 301681.08



BRINE SAMPLING AND EYALUATION PROGRAM REPORT 1992-1993 AFPPENDIX A
TABLE A-2 (Continued}
BRINE ACCUMULATION DATA TABLE
Data through December 31, 1993
DAYS DAYS CUMULATIVE
LITERS SINCE USED FOR LITERS LITERS

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

A1X02 09701787 11:55 0.94 973.497 35.007 0.027 14.58 Collected for chemistry, sample #159 ALR.

ATX02 10/20/87 10:59 1.84 1022.458 &£8.981 0.033 16.42

A1X02 11719/87 10:30 1.09 1052.438 29.980 0.036 17.51 Collected for chemistry, sample 226.

ATX02 01704/88 11:05 3.73 1098.462 46,024 0.081 21.24

AX02 02/08/88 13:17 1.85 1133.553 15.0M 0.047 22.89 Collected for chemistry, sample #299, #300,
#301 & #302.

AIX02 03/30/88 12:20 4.86 1184.514 50.961 0.095 27.75 Collected for chemistry, sample #343 -
52,

A1X02 06/14/88 09:00 5.15 1260.375 75.861 0.068 32.90 Collected for chemistry, sample #4402 -
#4,06. Removed to provide room for further
collection.

A1X02 07/12/88 09:30 1.1 1288.396 28.021 0.040 34.01 Collected for chemistry, sampie #458 &
#459.

AIX02 09715/88 11:00 0.18 1353.458 0.000 0.000 34.19 Not fully evacuated., Do not use for
calculation,

AIX02 09/27/88 08:30 3.00 1345.354 76.958 0.041 37.19 Collected for chemistry, sample #514 -
#519. Used 3.18 Liters for calculation
(0.18 on 9/15 + 3.00 on 9/27).

A1X02 12713/88 09:30 2.50 1442.396 77.062 .0.032 39.6% Collected for chemistry, sample ¥597 -
#601.

AIXD2 03/14/89 09:30 2.96 1533.3%6 91.000 0.033 42.65

A1X02 04/06/89 11:55 NA 1556.497 0.000 0.000 42,65 Room locked.

AXD2 04720789 10:00 NA 1570.417 0.000 0.000 42.65 Room locked.

A1X02 05/17/8% 12:05 4.47 1597.503 64.107 0.07C 47.12 Sample saved for chemistry, sample #750 -
751 A& B.

A1X02 07/11/89 10:05 2.32 1452.420 S4.917 0.042 49.44

A1X02 09712789 11:35 2.77 1715.483 63.063 0.064 £52.2! Sample saved for chemistry.

AIXCG2 10710789 09:25 1.57  1743.3%2 27.909 0.056 S3.78 Sample saved for chemistry, sample ¥B4T.

AIX02 10/10/89 10:00 NA 17643.417 §.000 0.000 53.78 Repositioned coliecting tube from funnel.
Collection point for brine located outside
room.

AX02 10/20/89 10:44 NA 1753.447 0.000 0.000 53.78 No sample.

A1X02 11/10/89 10:08 1.90 1774.422 31.030 0.061 §5.68 Sample saved for chemistry, sample
#862-1,2,3,4.

A1X02 11729789 12:10 0.53 1793.507 19.085 0.028 t6.21 Sample saved for chemistry, sample ¥873.

A1X02 12712789 09:20 C.05 1806.38¢9 12.882 0.004 56,26 Sample saved for chemistry, sample #8845,

A1X02 01/04/90 10:50 0.22 1829.451 23.062 0.010 56.48 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 57.68

A1X02 01/31/90 10:27 0.53 1856.435 13.952 0.038 58.21

AIX02 02/13/90 0¥:53 0.29 1869.412 12.977 0.022 58.50

A1%02 02/27/90 12:17 0.45 1883.512 14.100 0.032 58.95

A1X02 03705790 11:11 0.58 1889.466 5.954 0.097 59.53

A1X02 03/24/90 11:26 0.18 1905.476 16.010 ¢.on 59.71

AIXQ2 04706/90 10:40 0.34 1921.444 15.968 0.021 60,05

AIX02 0&/1T/90 11:53 0.17  1932.495 11.051 0.015 60.22

A1X02 04/26/90 10:4D 0.01  1939.444 6.949 0.001 60,23
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Data through December 31, 1993

TABLE A-2 (Continued}
BRINE ACCUMULATION DATA TABLE

APPENDIX A

DAYS DAYS CUMULATIVE
LITERS SINCE USED FOR LITERS LITERS

LOCATION DATE TIME REMOVED 171/85 CALCULATION PER DAY  COLLECTED REMARKS
A1X02 05/02/90 11:49 0.23 1947.492 8.048 0.029 60.46
A1x02 05/709/90 11:13 0,19 1954.467 6.975 0.027 60.65
AIX02 05/16/90 10:49 0.23 1961.45% 6.984 0.033 60.88
A1x02 05723790 12:32 0.20 1968.522 7.o0m1 g.028 61.08
A1%02 05/31/90 10:29 0.25 1976.437 7.915 0.032 61.33
A1X02 06/06/90 11:20 0.13 1982.472 6.035 0.022 81.46
ATX02 06/14790 09:51 G.11  1990.410 7.938 0.014 61.57
AIX02 06/28/90 10:08 0.26 2006.422 14.012 0.017 61.81
A1X02 07/14/90 10:00 NA 2020.417 0.000 0.000 61.81 Heaters turned off.
A1x02 0797790 09:51 0.23  2023.410 18.988 0.012 62.04
A1NO2 07/25/90 08:30 0.15 2031.354 7.944 0.019 62.19
ATX02 08707790 10:53 0.32 2044.453 13.099 0.024 62.51
A1X02 08/16/90 11:30 0.11  2053.479 9.026 0.012 62.62
A1X02 08/22/90 11:52 0.25 2059.494 6.015 0.042 62.87
AIND2 08/29/90 12:52 0.32  2006.536 7.042 0.045 63.19
AXO02 09705790 11:50 0.27 2073.493 6.957 0.039 63.46
AlxoZ 09/13/90 09:58 0.33  2081.415 7.922 0.042 63.79
ATX02 09/25/90 12:15 0.46 2093.510 12.095 0.038 64.25
A1X02 10/03/90 10:03 0.28 2101.419 7.90¢ 0.035 64.53
A1X02 10710790 11:43 0.25 2108.438 7.069 0.035 66.78
A1%02 10718/90  11:06 0.31 216,461 7.973 0.03¢9 65.09
Atx02 10724790 12:22 (.20 2122.515 6.054 0.033 65.29
A1%02 10/31/790 11:50 0.22 2129.493 6.978 D.0z2 65.51%
ATIX02 11/07/90 10:56 0.23 2136.456 6.963 0.033 &5.74
ATX02 11714790 11:54 0.20 2143.496 7.040 0.028 65.94
A1X02 11/28/90 10:56 0.47 2157.456 13.950 0.034 66.41
ATX02 12/05/90 09:02 0.21 2164.376 6.920 0.030 66.62
A1X02 12/13/90 09:45 0.27 2172.406 8.030 0.034 66.89
ATX02 12/20/90 09:04 0.26 2179.378 6.972 0.034 67.13
ATX02 01/09/91 09:10 0.77 2199.382 20.004 0.035 &67.84
AIX02 01/16/91 09:25 0.28 2206.3%2 7.070 0. 40 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 0.03¢9 68.65
A1X02 02/13/91 11:40 0.50 2234.486 14.046 0.035 69.15
Atxoe 02/20/51 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
AIX02 03707/91 10:30 0.26 2256.438 7.997 0.033 0.9
A1X02 03/20/91 11:31 0.35 2269.480 13,042 0.027 70.26
A1X02 03728/91 11:13 0,15 2277.467 7.987 0.019 70.41
A1X02 04710/91 09:30 0.30 2290.3%96 12.929 0.023 o.M
A1X02 05/714/9% 09:57 1.58 2324.415 0.000 0.000 72.2% Partial evacuation.
A1X02 05/15/91 10:36 0.12 2325.442 35.046 0.04% 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
AIX02 06/705/%1 14:18 0.20 2345.596 6,086 0.033 73.23
Atx02 06/12/71 10:51 0.25  2353.452 &.856 0.036 73.48
AIX02 06719/91 15:10 0.25 2360.432 7.180 0.035 .73
A1X02 06/26/91 09:50 0.2 2367.410 4,778 0.035 73.97
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TABLE A-2 {(Continued)
BRINE ACCUMULATION DATA TABLE
Data through December 31, 1993

DAYS DAYS CUMULATIVE

LITERS SINCE USED FOR LITERS LITERS
LOCATION DATE TIME REMOVED 171785 CALCULATION PER DAY  COLLECTED REMARKS
A1X02 07/711/91 11:01 0.65 2382.459 15.049 0.043 74.62
AIXOR2 07/17/91 10:15 0.26 238B.427 5.9468 0.044 74.88
ATX02 07/30/91 09:55 0.49 2401.413 12.986 0.038 75.37
A1X02 08/08/91 08:35 0.32 2410.3%8 8.945 0.036 75.69
AX02 08714791 09:32 0.15  2416.397 6.039 0.025 75.84
A1X02 08/21/91 09:40 0.39 242%.403 7.00& 0.056 76.23
A1x02 08/28/91 09:06 0.29 2430.379 6.976 0.042 76.52
A1X02 09/04/91 10:15 D0.16 2437.427 7.048 0.023 T6.68
A1X02 09/11/91 11215 .43  2444.469 7.042 0.061 7.1
AIX02 10702/91 10:30 1.15  2465.438 20.969 0.055 78.26
AIX02 10716791 10:35 0.73  2479.441 14.00% 0.052 78.99
A1X02 10/31/91 10:28 0.68 2494.436 146.995 0.045 79.67
A1X02 11/06/91 11:40 0.12  2500.486 6,050 0.020 79.7%
AIX02 11/13/91 10:10 0,11 2507.424 6.938 0.016 79.90
AIX02 11720/91 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
AX02 12704791 10:25 0.05 2528.434 7.062 0.007 80,01
A1X02 12/11/91 10:20 0.05 2535.431 &.997 0.007 80.06
ANX02 12718/91 10:20 0.02 2542.43% 7.000 .0.003 80.08
Atx02 01708/92 09:09 0.04 2563.381 20.950 0.002 80.12
AIX02 02712792 09:20 0.15 2598.38¢ 35.008 0.004 B0.27
AIX02 02/26/92 08:55 0.06 2612.372 13.983 0.004 80,33
AIXO2 04/22/92 09:57 0.05 2668.415 56.043 0.001 80.38
A1X02 05/06/92 10:15 2682.427 14.012 0.000 80.38
A1X02Z 05/21/92 11:06 0.0 2697.463 15.036 0.000 80.383 Bucket is empty.
AIX02 07/29/92 10:20 0.22 2766.431 68,968 0.003 80.60
AIX02 08718792 09:33 0.52 27B5.398 19.967 0.026 81.12 Hole has returned to normel, restriction

seems to have corrected itself.

ATX02 09/02/92 09:35 0.49 2801.3%¢ 15.001 0.033 81.61
Atxo02 09/09,92 09:32 0,25 2808.397 6.998 0.036 81.86
A1XG2 09717/92 10:00 0,22 2816.417 8.020 0.027 82.08
AIX02 09/23/92 09:40 0.01 2822.403 5.986 0.002 82.09
AIX02 09/30,92 10:25 0.01 2829.434 7.031 0.001 82.10
A1XD2 10/12/92 13:00 0,05 2B41.542 12.108 0.004 82.15
AIX02 10721/92 12:35 Trace 2850.524 0.000 0.000 82.15 Did not remove trace.
AIXD2 10/28/92 O0B:40 Trace 2857.381 0.000 0.000 82.15 Did not remove trace.
AIX02 11/25/92 10:05 Trace 2885.420 0.000 0.000 82.15 Did not remove trace.
ANXD2 01/07/93 09:25 0.12 2928.392 86.850 ¢.001 82.27
A1X02 02/11/93 09:20 0.00 2963.389 34.997 0.000 B82.27 Bucket empty.
ATX0Z  04/28/93 10:45 0.00 3039.448  76.059 0.000 82.27
ATX02 06/16/93 09:35 1.02 3088.3%¢ 48.951 0.021 a3.29
A1X02 08/19/93 13:30 3152.563 0.000 0.000 83.29 0.50 Liters of urine. Last time sampled,
A3X01 11/06/84 00:00 NA 0.000 0.000 0.000 0.00 Room A3 completed.
A3IX01 01714785 00:00 KA 13.000 0.000 0.000 0.00 Downhole drilled 12/20/85 to 1/14/85.
A3X01 02/05/85 11:10 NA 35.465 0.000 ¢.000 0.00 #Moist muck at the bottom.
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Data through December 31, 1993

TABLE A-2 (Continued)
BRINE ACCUMULATION DATA TABLE

APPENDIX A

DAYS DAYS CUMULATIVE

LITERS SINCE USED FOR LITERS LITERS
LOCATION DATE TIME REMOVED 1/1/85 CALCULATION PER DAY  COLLECTED REMARKS
A3X01 02719785 13:40 00,30 49.569 14.104 a.021 0.30 Some oil. First time collected.
AIXO01 02/26/85 13:20 00.23 54.556 6.987 0.033 0.53 8rine ang oil.
A3x01 03/07/85 09:45 00.26 65.406 8.85¢ 0.02¢9 0.79
A3IXO01 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

hote.

A3X01 03/26/85 11:12 00.22 84,467 S.916 0.037 1.37
A3X01 04702785 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 6.9T2 0.029 2.0
A3X01 04723785 10:41 00.16 112.445 5.973 0.027 2.17
A3X01 04/30/8% 13:35 00.20 119.586 7.121 0.028 2.37
A3X01 05/07/8% 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 2.7%
A3X01 05/21/8% 12:00 00.20 140.500 7.085 0.028 2.94
AZX01 05729785 09:25 00.2! 148.392 7.892 0.027 3.15
A3X01 06/04/85 09:55 00.16 154.413 6.021 0.027 ki
AZX01 06/11/85 09:25 00.13 161.392 6.9 0.026 .49
AN 06/18/85 09:27 00.18 168.39% 7.002 0.026 3.47
AZX01 06/25/85 09:30 00.19 175.396 7.002 0.027 3.8
A3X01 07/02/85 11:00 00,19 1B2.458 7.062 0.027 4.05
A3XD1 07/09/85 09:50 00.17 189.410 6.952 0.024 4.22
AX01 07/16/85 10:50 00,18 196.451 7.041 0.026 4.40 Brine effervesces.
AN 07/24/85 09:47 00.21 204.408 7.957 0.026 4.61
A3X01 Q7/30/85 (9:30 00.15 210.396 5.988 0.025 4.76
A3%01 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 7.994 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 09704785 09:29 0017 246.395 7.017 0.024 5.67
A3X01 09/30/85 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
AIXD1 09/26/85 09:03 00.17 266.377 6.998 0.024 6.15
A3X01 10/01/85 09:18 00.18 273.388 7.011 0.026 6.33
A3X01 10/08/85 12:3% 00.18 280.524 7.136 0.025 6.51 Room A3 heaters turned on 10/02/85.
A3XD1% 10715785 09:35 00,16 287.3%9 6.875 0.023 6.67
A3X01 10/23/785 09:40 00.19  295.403 8.004 0.024 6.86
A3X01 10/29/85 11:11 00.146  301.466 6.083 0.023 7.00
A3X01 11/05/85 08:42 00.16 308.3&3 6.897 0.023 T.16
AIXG1 11/13/85 09:30 00.19 316.396 8.033 0.026 7.35
A3XD1 11/21/85 10:30 00.19 324.438 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..22 7.82 Sample for chemical analysis, #10,
A3XD1 12/10/85 10:46 00.14 343,449 5.B64 0.224 7.96
A3X01 12/17/85 13:55 00.34 350.580 7.15 0.020 8.10
AIXO1 01703/86 10:00 00.39 3467.417 16.837 0.023 8.49
A3X01 01/708/86 10:10 00.11  372.424 5.007 0.022 8.60

AL/1-95/WP/VTPL:R3192-A

A-T1-6

301681.08



BRINE SAMPLING AND EVALUATION PROGRAM REPORT 1992-1993
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TABLE A-2 (Continued)
BRINE ACCUMULATION DATA TABLE

DAYS DAYS CUMULATIVE
LITERS SINCE  USED FOR LITERS LITERS
LOCATION  DATE TIME REMOVED 1/1/B5 CALCULATION PER DAY  COLLECTED REMARKS
A3X01 01/16/84 0©09:35 00.18 380.399 7.975 0.023 B.78
A3X01 01/23/86 10:00 00.15 387.417 7.018 0.021 8.93
AZX01 01/31/86 10:55 00.18 395.455 8.038 0.022 $.11
AZX01 02712/85 10:00 00.27 407,417 11.962 0.023 9.38
A3X01 02719786 10:40 00.15 414,444 7.027 0.021 9.53
A3X01 02/28/856 14:20 00.22 423.597 9.153 0.024 9.75
A3X01 03/06/86 09:50 00.%6 429.410 5.813 0.024 9.8¢
A3X01 03/13/856 09:20 00.1% 434,389 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 04708786 09:05 00.14 462.378 6.010 0.023 10.64
A3X01 04716786 11:2% 00.18 470.476 8.098 0.022 10.82
A3X01 04/24/85 09:30 00.18 478.3% 7.920 0.023 11.00
A3X01 04730786 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 05713786 09:20 00.15 497.389 6.990 0.021 11.43
A3X01 05/20/86 10:10 00.15 504.424 7.035 0.021 11.58
AZx01t 05727786 15:00 00.16 511.625 7.201 0,022 11.74
AZx01 06/03/86 09:20 00.15 S518.389 6.764 .0.022 1.89
ASX01 06/10/86 10:42 00.16 525.4468 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
A3ZX01 07/01/86 12:35 00.16 546.524 7.104 0.023 12.49
AIX01 07708786 09:57 D00.15 553.415 6.891 0.022 12.64
A3XD1 07716786 09:47 00.19 561.408 7.993 0.024 12.83
A3X0 07/22/86 09:23 00.14 5467.391 5.983 0.023 12.97
A3ZXD1 07729786 10:00 00.14 574.417 7.026 a.020 13.11
A3X01 08/05/86 10:15 00.18 581.427 7.010 0.026 13.29
A3X0M 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 &02.417 6.976 0.022 15.76 Static level not measured,
A3ZXO1 09/04786 09:52 00.20 &11.41% B.99% 0.022 13.96 Sampie # 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 09/723/86 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 14.73
A3X01 10714786 10:47 00,12 651,449 6.016 0.020 14.85
A3X01 11705786 10:20 0.52 673.431 21.982 0.024 15.37
A3x01 11720/88 11:33 00.33 588,481 15.050 0.022 15.70
A3X01 12/31/786 11:45 00.88 729.4%0 41.009 0.021 16.58
A3X01 02/03,87 12:00 00.73 7A&3.500 34.010 0.021 17.31
A3X01 03/06/87 11:45 0.48 794 .490 30.9%0 0.022 17.99
A3X01 03/30/87 12:00 0.55 818.500 26.010 0.023 18.54
A3X0 05/07/87 10:39 0.80 8546444 37.944 0.021 19.34
A3X01 06/17/87 11:25 0.89 897.476 41,032 0.022 20.23 Collected for chemistry, samples #1264,
#1268.
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TABLE A-2 (Continued)
BRINE ACCUMULATION DATA TABLE
Data through December 31, 1993

DAYS DAYS CUMULATIVE
LITERS SINCE USED FOR L1TERS LITERS

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

A3X01 07728787 12:02 0.92 938.501 41.02% 0.022 21.15

A3X01 09/701/87 11:45 0.77 973.450 34.989 0.022 21.92 Collected for chemistry, sample #172 ALR.

AIXDY 10/20/87 10:55 1.10 1022.455 48.955 0.022 23.02

A3X01 11219/87 10:20 0.66 1052.431 29.978 0.022 23.68 Collected for chemistry, sample #220.

A3X01 01704/83 11:00 1.01  1098.458 46,027 0.022 24.69

A3X01Y 02708/85 13:30 0.67 1133.563 35.10% 0.019 25.38 Collectad for chemistry, sampile #297 L
#298.

A3X01 03/30/88 12:70 1.02 1184.507 50.944 0.020 26.38 Collected for chemistry, sempie #387 L
#388,

A3X01 05/12/88 10:20 0.88 1227.431 62.924 0.021 27.26 Ssmpled for SNL/NM PA.

A3X01 07/12/88 09:40 1.28 1288.403 60,972 .01 28.54 Collected for chemistry, sample #456 L
#A57.

A3XD1 09/27/88 08:20 1365.347 0.000 0.000 28.5¢ Camnot he sampled. Room has bad back.

A3x0 12/13/88 09:25 3.35  1442.392 153.989 0.022 3t.89 Collected for chemistry, sampie #5971 -
¥596.

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

AZX01 04706789 12:06 NA 1556.503 0.000 0.000 33.79 Room locked,

AN 047207689 10:00 NA 1570.417 0.000 0,000 33.79 Room locked.

A3X01 05/1T/89 11:45 1.42  1597.490 64,105 D022 35.21 Collected for chemistry, sampie #758 A & 8,

A3X01 0r/11/89 09:55 D.93  1652.413 54,923 0.017 36.14

A3x0 09712/89 11:26 1.51 1T15.476 63.063 0.024 37.65 Sample saved for chamistry.

AZN0A 10710739 09:43 NA 1763.4605 0.000 0.0Q0 37.65 installed collection device. Collection
point for brine located outside room.

A3X01 10/20/8% 10:39 0.36 1753.44b 37.968 0.0c9 38.01 Collected for chemistry, sample #850.

AIX01 11710789 09:40 0.%0 1774.403 20.95% 0.026 38.51 Collected for chemistry, sampie #880-1.

A3X04 11729/89 11:56 0.63  1793.497 19.094 0.033 39.%4 Collected for chemistry, sample #3871,

A3X01 12/12/89 09:00 0.43 1806.375 12.878 0.033 39.57 Coliected for chemistry, semple #882.

AIXG1 01/04/90 10:00 0.50 1829.417 23.042 0.022 40.07

A3X01 01717790 11:24 0.25 1842.475 13.058 0.019 40,32

AX01 01/31/90 09:40 0.24 1856.403 13.928 0.017 40,56

AIX01 02/13/90 09:21 0.31 1869.390 12,987 G.024 40.87

A3X01 G2/27/90G 11:43 0,32 1883.488 14.098 0.023 41.19

A3XD1 03/05/90 10:45 0.30 1B89.448 5.960 0.050 41.49

AIR0O1 03/21/90 11:15 0.15  1905.449 16.021 0.009 41.64 Brine probably left in hole.

AIXG1 04/06/90 10:29 0.35 1921.437 15.968 0.022 41.99

AIX01 04717790 11:13 0.13  1932,467 11.030 0.0%2 42.12

A3X01 06/26/90 10:26 0.02 1939.435 0.000 0.000 42.14

A3X01 04/25/90 09:35 0.15 1940.3%9 7.932 0.02% 42.29 Reinstalled sampter. Combined with 0.02
liters from 04/24/90. Used 0.17 Lliters for
calculation.

A3X01 05702790 11:20 O 1947.472 0.000 0.000 42.29 Could not sample.

AZX01 05/16/90 10:26 NA 1961.435 0.000 0.000 42.29 Sampler maifunction.

AIX01 05/23/90 12:35 0.08 1968.524 28,125 0.003 42.37

A3X01 05/31/90 10:51 0.14 1976.452 7.928 0.018 42,51

A3x01 06/01/90 10:25 NA 1977434 0.000 0.000 42.51 Replaced sampler,

AIX0Y 06/06/90 11:06 0.49 1982.463 6.011% 0.082 43,00

A3IX0 06/14/90 08:38 0.17 1990.3460 7.897 0.022 43,17
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TABLE A-2 (Continued}
BRINE ACCUMULATION DATA TABLE

APPENDIX A

DAYS DAYS CUMULATIVE

LITERS STINCE USED FOR LITERS LITERS
LOCATION DATE TIME REMOVED 1/1/85 CALCULATION PER DAY  COLLECTED REMARKS
ASX01 07717790 10:18 0.60 2023.429 0.000 0.000 43.77
A3X01 07/18/90 10:11 0.09 2024.424 34.064 0.020 43.86 Combined with 0.60 Liters from 07/17/90.

Used 0.49 Liters for calculation,
A3X01 07/25/90 O0B:20 0.70 2031.347 0.000 0.000 44,56
A3X01 08/07/90 11:21 0.24 2044.473 20.04%9 0.047 &4.80 Combined with 0.7 liters from 07/25/90.
Used 0.94 liters for calculation.

A3IX01 08/16/90 11:11 0,27 2053.466 8.993 0.030 45.07
A3X01 08/22/90 11:42 0.15 2059.4838 6.022 0.025 45.22
AX0 08/23/90 10:00 Na 2060.417 0.000 0.000 45.22 Heaters turned off,
A3X01 08/29/90 12:44 0.16 2066.531 7.043 0.023 45.38
A3X01 09/05/90 11:35 0.15 2073.483 6.952 0.022 45.53
A3X0N 09/13/90 09:56 0.18 2081.414 7.931 0.023 45.71
A3X01 Q925790 12:346 G.25 2093.524 12.110 0.021 45.96
AZX0Y 09/26/90 11:09 0.02 2094.465 0.941 0.021 45.98
A3x0t 16/03/90 09:50 0.16 2101.410 6.945 0.023 46.14
AZX01 10710/90 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
AZX01 10/31790 11:35 0.16 2129.483 6.977 0.023 46.75
A3X01 11707790 10:52 0.15  2136.453 6.970 0.022 6.90
AZX01 1M/71%/90 11:50 0.15  2143.493 7.040 0.021 47.0%
AZXO1 11/28/90 10:51 0.30 2157.452 13.959 ¢.021 47.35
A3X01 12705/90 08:55 0.15 2164.372 6.920 0.022 47.50
A3X01 12713790 09:35 0.17 2172.39% 8.027 0.021 47,67
AZX01 12/20/90 08:56 0,18 2179.372 6.973 0.026 47.85
A3X01 01/09/91 09:07 0.39 2199.380 20.008 ¢c.019 48.24
AZX01 01/16/91 09:15 0.16 2206.385 7.005 0.023 48.40
A3X01 01723791 10:05 ©.15 2213.420 v.035 0.021 48.55
A3X01 01/30/91 10:16 0.16 2220.428 7.008 0.023 48.71
A3x01 02713781 11:22 0.36 234,474 14.066 0.026 49.07
A3X01 02720/9% 10:45 0.16 2241.448 6.974 0.023 49,23
A3X0 02/27/91 10:20 0.146 2248.431 6.983 0.020 49.37
A3X01 03/07/91 10:15 0.26 2256.427 7.996 0.033 49,63
A3X01 03/20/91 11:21 0.28 2269.473 13.046 0.621 49.91
A3X03 03728/91 11:07 0.18 2277.463 7.990 0.023 50.0%9
A3X01 04710791 09:19 0.26 2290.388 12.925 0.020 50.35
A3X01 05714791 09:50 0.34 2324.410 0.000 0.000 50.69 Partial evacuation,
A3IX01 05/15/9% 10:20 0©.30 2325.431 35.043 0.018 50,99 Combined with 0.34 liters from 05/14/%1,
A3XD1 05/30/91 11:45 0.31  2340.490 15.059 0.021 51.30
A3X01 06/05/%1 14:22 0.16  2346.599 6.109 0.026 51.46
ASX01 06/12/"1 10:50 0,15  2353.451 6.852 0.022 51.61
AIX01 06/19/%1 15:12 0.15 2360.433 7.182 0.021 51.76
A3X01 06726/91 09:45 0.14  2367.406 6.773 0.021 51.90
AIX01 Q7711791 11:%6 0.30 23B2.449 15.063 0.020 52.20
A3XG1 o7/17/91 10:10 0.15  2388.424 5.955 0,025 52.35
A3X01 07/730/91 09:50 0.40 2401.410 12.986 0.031 52.75
A3XD) CB/08/9% 08:30 0.24 2410.354 B.944 0.027 52.99
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TABLE A-2 (Continued)
BRINE ACCUMULATION DATA TABLE
Data through December 31, 1993

DAYS DAYS CUMULATIVE
LITERS SINCE USED FOR LITERS LITERS
LOCATION DATE TIME REMOVED 171785 CALCULATION  PER DAY  COLLECTED REMARKS
A3x01 08/14/91 09:25 0.13  24616.392 6.038 0.022 53.12
A3IX01 08/21/91 09:22 0.15  2423.390 6.598 0.021 53,27
A3X01 08/28/97 08:53 0.17 2430.370 6.980 0.019 53.40
AIX01 09/04/91 10:%4 0.2 2437.426 7.056 0.031 53.62
AZX01 09711791 11210 0,17 2444 .465 7.039 0.024 53.7%
AZXO1 16/02/91 10:25 0.13  2465.434 20.969 0.006 53.92
A3NO01 10/716/91 10:25 0.48 2479.434 14.000 0.034 54,40
ASX01 10731791 10:40 Q.01  2494.444 0.000 0.000 54.41 Some brine may have been left in hole.
Lost vacuum prior to sampling.
ARxon 11706/91 19:35 0.06 2500.483 0.000 0.000 54.47 Soms brine way have been left in hole.
Line clogged.
A3x01 19720767 9:3¢  0.53 2514.375 34.941 0.017 55.00 Combined with 0.01 liters from 10/31/91 and
0.06 liters from 11/06/91.
A3X01 11727791 09:06 0.21 2521.378 7.003 0.030 5.2
A3X01 12704791 10:20 0.17 2528.431 7.053 0.024 55.38
AZX01 12791/91  10:15 0.13 2535.427 6.996 2.01% 55.51
A3X01 12/18/91 10:15 D.17  2542.427 7.000 0.02¢4 55.68
A3X01 12723/ 09210 0.16 2547.382 4,955 0.028 55.82
A3X01 01,08/92 09:05 0.15 2563.378 15.996 .0.009 55.97
A3X01 o1715/92 09:2t (.35 2570.390 7.012 0.050 56.32
A3X01% 03/22/92 09:45 0.15 2577.406 7.016 0.021 56.47
A3X01 01729792 10:26 0.16  2584.435 7.029 0.020 56.61
ASX01 02712/%2 09:15 0.38 2598.385 13.950 g.o27 56.99
ASXOt G2/19/92 10:00 0.1%  2605.417 7.032 0.020 57.13
A3X01 02/26/92 08:45 0.15  2612.365 6.948 0.022 57.28
A3X01 03711792 08:55 0.28 2626.372 14,007 0.020 57.56
A3x01 03/18/92 08:40 0.16 2533.351 6.989 0.023 S7.72
A3X01 03/25/92 09:55 0.14 2640.413 7.052 0.020 57.86
A3X01 04701/92 09:50 0.15 2647.410 6,997 0.021 8.0
A3XM 04/07/92 09:55 0.12 2853.413 6.003 0.020 58.13
A3X0 04/15/92 08:35 0.16 2661.358 7,945 0.020 58.29
AIX01 04s22/92 09:55 0.15  26568.413 7.05% 0.021 58.44
AZX01 05/706/92 10:29 0.27 25B2,437 14,024 0.019 58.M
A3X01 05/13/92 13:15 0.17  2689.552 7.118 0,024 58.88
AZX01 05/721/92 10:57 0.15 2697.456 7.904 0.c1% $9.03
A3X01Y 05/27/92 09:40 0.12 2703.403 S.947 0.020 59.15
AZX01 06/09/92 09:50 0.25 2716.410 13.007 0.019 5¢.40
A3X01 06/1B/92 0B:45 0.1 2725.355 8.955 0.021% 59.59
A3x01 06/25/92 10:15 0.3 2732.427 7.062 0.020 59.73
A3X01 07/01/92 09:06 0.12 2733.378 5.951 0.020 59.85
A3X01 07/08/92 09:50 0.14 2745.410 7.032 0.020 59.99
A3X01 07715792 09:01 0.15 2752.376 &.966 0.022 60.14
A3XD 07722792 10:15 0.14 2759.427 7.051 0.020 60.28
ASXOA 07/29/92 10:15 0.14 2766.427 7.000 0.020 60.42
A3X01 08/04/92 09:11 0.14 2772.383 5.956 0.024 50,56
AIXO1T G8/18/92 09:30 0.25 27B6.356 14.013 0.018 60.81
A3X01 09702/92 09:30 0.30 2801.3%% 15.000 0.020 61.1
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TABLE A-2 (Continued)
BRINE ACCUMULATION DATA TABLE

DAYS DAYS CUMULATIVE
LITERS SINCE USED FOR LITERS LITERS
LOCATION DATE TIME REMOVED 1/1/85 CALCULATION PER DAY COLLECTED REMARKS
A3X01 09/09/92 09:30 0.15 2808.3%6 7.000 o.021 81.26
A3X01 09/17/92 09:55 0.15 2816.413 8.007 0.019 61.41
A3X01 09/23/92 09:45 0.14 28B22.406 5.993 0.023 61.55
A3XG1 09/30792 10:20 0,13 2829.431 7.02% 0.019 61.68
A3X01 10712792 12:59 0.25 2841.541 12.110 0.021 61.93
AIX01 10721792 12:31 0.16 2850.522 8.981 0.018 82.09
A3X01 10/28/92 0B:45 0.14 2857.3485 6.843 0.020 62.23
A3X01 11711792 10:45 0.26 2871.448 14.083 0.018 62.49
A3X01 11718792 12:50 0.15 2878.535 7.087 0.021 62.64
A3x01 11725792 10:00 0.05 2885.417 6.882 0.007 62.69
AZX01 12/09/92 13:20 0.36 2899.556 14.139 0.025 £3.05
AZXO1 12/16/92 09:45 0.14 2906.406 6.850 0.020 63.19
AZX01 01/07/93 09:20 0.37 2928.389 21.583 0.017 63.56
ASX01 01/13/93 09:20 0.15 2934.38¢ 6.000 0.02% a3. 71
A3X01 01/28/93 09:46 0.29 2949.407 15.018 0.019 &4.00
A3X01 02/11/93 09:20 0.00 2963.389 0.000 0.000 64.00 No suction.
A3X01 02/26/93 0.6 2978.000 0.000 0.000 54.00 Mo vacuum.
AX01 03/19/93 10:35 0.15 2999.441 0.000 0.000 64.15 Partial evacuation.
AIX01 03/25/93 09:30 0.13  3D05.396 55.989 _0.005 66.28 Combine with 0.15 liters from 03-19-63.
AIX01 03/31/93 12:10 0.14 3011.507 6.1 0.023 6h. 42
A3X01 06/16/91 09:45 0.34 3088.406 76.899 0.004 64.76 Last time sampied.
BX0*t 06/02/84L 00:00 NaA 0.000 0.000 0.000 0.00 Room B completed.
gx01 01/727/8% 00:00 NA 26.000 0.000 0.000 0.00 Downhole drilled 1/24/85 to 1/27/85. Wet
core ang brine encountered 1/26/85 at 35 to
35,5 feet.
BX01 02/05/8% 11:00 00.39 35.458 248.458 0.002 0.3% First time collected.
BX01 02711785 12:00 00.72 41.500 6.042 0.119 1.1
8x01 02719/85 13:00 00.70 49.542 8.042 0.087 1.1
BX01 02/26/85 12:45 00.861 56.531 6.989 0.087 2.42
8x01 a3/07/85 09:15 00.70 65.385 8.854 0.67% 3.2
BX01 03/12/85 1t1:45 00.41 70.4%0 5.105 0.080 3.53
8xe1 03720/85 12:50 00.8) 78.535 8.045 0.076 414
BX01 03/26/85 10:45 00.45 Bh.44B 5.913 0.076 4.59
8x01 04/02/85 11:44 00.59 91.489 7.041 0.072 5.10
BXO1 04710785 11:38 00.55 99.485 7.996 0.069 5.65
BX01 04717785 11:00 0D.45  106.458 6.973 0.045 6.10
axo1 04723785 10:05 00.38 112.420 5.962 0.064 6.48 Room B heaters turned on 4/23/85,
BX01 05/01/85 11:40 00.46  120.486 B.066 0.057 6.9
8xo1 06/04/85 09:30 02.00 154.39 33.910 0.05% B.94 First check in seversl weeks.
BX01 07/16/85 10:15 02.34 196.427 42.031 0.056 11.28 Brine effervesces.
ax01 08/26/85 13:56 02.38 237.581 41,154 0.058 13.66 Room temperature 98 degrees F at collasr,
103 F in center of room.
8xo1 107087685 12:00 02.27 280.500 42.919 0.053 15.93
BX01 11721785  10:05 02.42  324.420 43,920 0.055 18.35
BXO1 12704785 13:35 00.69 337.566 13.146 0.052 19.04 Collected for chemistry, sample #8.
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TABLE A-2 (Continued)
BRINE ACCUMULATION DATA TABLE
Data through December 31, 1993

DAYS DAYS CUMULATIVE
LITERS SINCE USED FOR LITERS LITERS
LOCATION DATE TIME REMOVED 1/1/85 CALCULATION PER DAY  COLLECTED REMARKS
8x01 01/31/786 10:25 02.95 395.434 57.848 G.051 21.99
BxOY 02/12/86 09:30 00.80 407.396 11.962 0.067 2.7
8xo1 047/16/84 11:00 03.45 470.458 63.042 0.05% 26.26
axot 04/30/86 09:45 00.73  4B4.406 13.948 0.052 26.97
8%01 05/06/86 09:18 00.30 490.388 5.982 0.050 27.27
B8X01 06/10/86 10:20 01.85 525.401 35.043 0.053 29.12 Coltected for chemistry, sample ¥12.
Bx01 08/19/856 10:50 03,21 S595.451% 7G.020 0.048 32.33
anot 09709785 11:00 01.30 616.458 21,007 0.062 33.63
ex01 10701785 11:08 01,18 4£38.464 22.008 0.053 3%.79
&X01 11705786 10:00 NA 673.417 0.000 0.000 34.79 Not collected.
BX01Y 11/20/86 10:39 02.40 5B8.444 49,980 0.048 37.19
BXC1 12/30/36 14:1¢ 01.75 728.590 46,146 0.044 38.94
Bx01 02/03/87 11:00 01.67 763.458 34.858 0.048 40.61
8x01 03/06/87 11:50 NA 794,493 0.c00 0.000 40.61 Room closed, bad back, not sampled.
Bxo1 10720787 1022.000 0.000 0.000 40.61 Room closed, could not samplte. No
calculation,
axo? 11/36/8T 11:10 12.86 1049.465 286,007 0.045 53.47 Collected for chemistry, semple #1984,
¥201A, W204A, #207A, #210A #1989, #2018,
. #2048, #2078, L #2108,
8x01 01704788 1098.000 0.000 0.000 53,47 Could not sample. Room closed,
BX01 02/08/88 12:35 3.7t 1133.524 84,059 0.044 §7.18 Cotlected for chamistry, sample #287, #2883,
#289, #2090, ¥291, #292 #2903 L #294.
8xo? 03/29/38 12:00 2,30 1183.500 49.976 0.046 59.48 Collected for chemistry, sempie #379 -
w383,
8x01 05712788 10:44 1,67 1227.447 43.947 0.038 61.15 Sampled for SNL PA.
BX01 07/12/88 09:50 2.23 1288.410 60.963 G.037 43.38 Collected for chemistry, sample #e49 -
¥452.
BX01 09727788 08:00 2.41 1355.333 76.923 0.03% 65.99 Collected for chemistry, sample #504 -
#3509,
(] 12/13/88 09:00 0 16k 375 0.000 0.000 65.99 Could not sample. Room (ocked.
BX01 01/30/89 NA NA 1490.000 0.000 0.000 65.99  hHeaters in Room 8 turned off at 14:20 on
1/30/89.
BXO1 03/14/89 0B:40 6.17  1533.351 168.028 0.037 72.16 Collecred for chemistry, sample #646 - 651,
BX01 04706/89 11:53 NA 1556.495 0.000 0.000 72.%¢ Room Locked.
BX01 04/20/89 10;00 NA 1570.417 0.000 0.000 72.16 Room locked.
gxot 05/17/8% 11:00 2.90 1597.458 64,097 0.045 75.06 Sampie saved for chemistry, sample ¥#759 -
761 A &L B.
Bx01 07/11/89 09:30 1.77 1652.39%6 54.938 0.032 76.83
BX01 09712789 10:50 1.90 1715.451 63.055 0.030 78.73 Increased buildup of salt crust on cap. No
’ indication of Leaksge into hole, waiis dry.
BX01 10/11/89 10:30 NA 1744 .438 0.000 0.000 78.73  Installied collection device. Collection
peint for brine located cutside heated
room.
BX01 10720789 10:30 0.81 1753.438 37.987 0.016 79.34 Sampie saved for chemistry, sample #848.
Bxo1 11710789 08:%50 0.45 1774.368 20.930 0.0} 79.99 Sample saved for chemistry, sampie
#858-1,2.
B0l 11/29/89 10:50 0.66 1793.451 19.083 0.035 80.65 Sampie saved for chemistry, sample #869.
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TABLE A-2 {Continued)
BRINE ACCUMULATION DATA TABLE
Data through December 31, 1993

DAYS DAYS CUMULATIVE
LITERS SINCE USED FOR LITERS LITERS

LOCAT 1ON DATE TIRE REMOVED 171785 CALCULATION PER DAY COLLECTED REMARKS

BX01 12712787 08:49 0.683  1806.367 12.916 0.049 81.28 Samplie saved for chemistry, sample #880.

BX01 01/04/93 09:03 G.14 1829.377 23.010 0.006 81.42

BX01 01/17/9) 10:10 0.17 1842.42¢ 13.047 0.013 81.59

BX01 01/31/90 08:57 0.20 1856.373 13.949 0.014 81.7%

BX01 02/13/90 10:23 0.4 1369.433 13.060 0.01 82.20

BXO1 02/2T/92 11:12 0.61 18383.467 14.034 0.043 82.81

8X01 03/05/90 10:24 0.35 188%.433 5.966 G.059 83.16

BX01 03721790 10:59 0.58 1905.458 16.025 0.036 a3.7

BXC1 04704/90 10:26 0.60 1919.435 13.977 0.043 86.34

8x01 04/17/90 10:47 0.71 1932.449 0.000 0.00¢ 85.05

801 046724790 09:45 0.63 1939.406 0.000 G.0G0 85.468

BX01 04/25/90 09:00 0.76 1940.375 20.940 0.100 86.46 Combined with 0.71 liters from 04/17/90 and
0.63 Liters from 04/24/90. Used 2.1 liters
for calculation.

BXD1 05/02/90 10:59 0.67 1947.458 7.083 0.095 87.11

BX01 05/09/90 10:39 0.19 1954.444 6.986 0.027 87.30

8xo1 05/16/90 09:56 0.20 1961.414 6.970 0.029 87.50

BX01 05/23/90 12:55 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

BX01 06/01/90 10:15 KA 1977.627 0.000 0.000 87.556 Replaced sampler.

BX01 06/06/90 10:53 0.41 1982.453 5.987 0.0568 88.07

8x01 06714790 09:16 G.28 1990.385 7.932 0.03% 88.35

BXO1 06/20/90 OB:42 0.05 1996.343 5.978 0.008 88.40

axi 06/28/50 09:35 0.4D 2004.399 8.0346 0.050 88.80

B8X01 07/17/50 10:20 0.12 2023.431 0.000 0,000 88.92 Partial evacuation.

BX01 07718790 09:54 0.47 2024.413 20.014 0.02¢9 89.3% Combined with 0.12 liters from 07/17/90.
Used 0.59 liters for calculation.

BX01 07/25/90 08:10 0.38 2031.340 6.927 0.055 B9.77

BX01 0B/07/%0 11:40 0.40 2044.486 13.1448 0.030 90.17

BX01 0B/16/90 10:52 0.31 2053.453 8.967 0.035 90.48

BX01 08/22/90 11:40 0.21 2059.486 6.033 G.035 90.69

BX0Y 08/29/90 12:27 0.09 2066.519 7.033 0.013 90.78

BXG1 09705/9%0 11:10 0.12 2073.4465 6.948 0.017 $0.90

BX01 09/13/90 09:27 0.30 2081.394 7.929 0.038 91.20

B 0ps25/90 12:5% 0.48  2093.535 0.000 0.000 91.68 Brine probably lLeft in hole.

BX01 09/26/%0 11:18 0.02 2094.471 13.077 0.038 91.7¢C  Combined with 0.48 liters from 09/25/90.
Used 0.50 Lliters for calculation.

BX01 10703790 09:25 0€.21 2101.392 6.921 0.030 91.M

BXO1 10/10/90 11:10 0.23  2108.465 7.073 0.033 92.14%

B8X01 10/18/90 10:46 0,23 2116.449 7.984 0.029 92.37

BX01 10726790 12:02 0.20 2122.501 6.052 0.033 92.57

BX01 10/31/90 11:26 0.22 2129.476 6.975 0.032 92.79

BX01 11707790 10:49 0,15 2136.451 6.975 0.022 92.94

BXO1 11714790 12:01 0.26 2143.501 7.050 0,037 93.20

BX01 11/728/90 10:61 0.49 2157.445 13.944 0.035 93.49

BX01 12/05/90 O0B8:53 0.21 2164.37T0 6.925 0.030 93.90

Bx01 12/13/90 09:30 0.10 2172.396 8.026 0.012 94.00
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TABLE A-2 (Continued)
BRINE ACCUMULATION DATA TABLE
Data through December 31, 1993

GAYS DAYS CUMULATIVE
LITERS  SINCE  USED FOR LITERS LITERS

LDCATION DATE TIME REMOVED 171785 CALCULATION PER DAY COLLECTED REMARKS
8x01 12720790 08:47 0.38 2179.366 6.970 0.055 $6.38
BX01 01/09/91 09:066 0.30 2199.375 20.009 0.015 9%.68
axat 01/16/91 09:00 0.45  2206.375 7.000 0.084 95.13
BXD1 01/23/91 10:00 0.29 2213.417 7.042 0.041 95.42
BX01 01730791 09:45 0.20 2220.406 6.989 0.029 95.62
BXO1 02/13/91  11:05 0.43  2234.462 14,054 0.031 96.05
EX01 02/20/91 10:32 0.21  2241.439 6.977 0.030 96.26
BXO1 02/27/91 10212 0.12  2248.425 6.986 0.017 96.38
axo1 03/07/91 10:00 0.27 2256.417 7.992 0.034 96.45
#x0? 03720/91 11:09 0.38  2269.4565 13,048 0.029 97.03
BXO1 03/28/91 10:57 0.19  2277.456 7.9 0.024 .22
BXO1 04/10/91 09:07 0.43  2290.380 12.924 0.033 97.65
ax01 05/14/91 09:30 0.45  2324.396 6.000 0.000 $8.10 Partisl evacuation,
BX01 05/15/91 09:52 0.81  2325.471 35.031 0.630 98.71 Combined with 0.45 Liters from 05/14/91.
8X01 057307691 11530 0.67  2340.479 15,068 0.044 99.38
8x01 06/05/91 14:00 0.20 2346.583 6.106 0.033 99.58
BXDY D6/12/91 10:30 0.20 2353.438 6.855 0.029 99.78
BX01 06/19/91 14168 0.21 2350.817 7.179 0.029 99.99
BX01 06/26/91 09133 0.20 2367.398 &.781 0.02¢ 100.19
801 O7/11/91 10:2B 0.46 2382.436 15.038 0.0 100.65
BX01 07/17/9% 09:55 0.18 2388.413 5.977 0.030 100.83
gxot 07/30/91 09:45 0.43  2401.406 0.000 0.000 101.26 Partis! evacuation,
BXD? 07/31/91 09143 0.06 2402.405 13.992 0.03% 101.32 Combined with 0.43 liters from 07/30/91.
B%01 08/05/91 08:21 0.26 2410.34A 7.943 0.033 101.58
%01 08/14/91 09:15 0.18  2416.385 6.037 0.030 101.76
BX01 08/21/91 09:16 0.20 2423.33% 7.001 0.029 101.96
ax01 08/28/91 09:10 0.22 2430.382 5.996 0.031 102.18
BXO1 09/04s9% 10:18 0,39 2437.429 7.047 0.055 102.57
8X01 09/11/91 11:06 0.22 2444 .463 7.034 0.031 102.79
BX01 10/02/91 10:15 0,48  2465.427 20.964 0.023 103.27
BX01 10716/91  10:00 0.52  2479.417 13.990 0.037 103.79
8X01 10/31/91 11:00 0.4h  2494.458 15.041 0.029 104.23
BxX01 11706791 11:13  0.22 2500.467 6.009 0.037 104.45
BX01 1113791 10:00 0,22  2507.417 6.950 0.0%2 104,67
BX01 11720791 ©:38  0.20 2514.381 6.964 0.029 104,87
BXOY 11727/ O0B:45 0.21  2521.365 6.984 0.030 105.08
BXD1 1270471 10:05 0.23 2528.420 7.055 0.033 105.31
8%01 12/91/791 10:10 0.20 2535.424 7.004 0.029 105.51
BXCH 12/23/91  09:00 0.15  2547.37S 11.951 0.013 105.56
BXO1 01/08/92 09:00 0.45 2563.37% 16.000 0.028 106.11
8x01 01715792 09:30 G.24 257D.3% 7.021 0.034 104,35
axo1 01722792 09:35 0.26  2577.39%9 7.003 0.034 106.59
BXD1 01729792 10:16 0.20 2584.426 7.027 0.028 106.79
BXO1 02712792 09:10 0.40 2598.382 13.956 0.029 107.19
BX01 02/19/92 09:35 0.20 2605.359 7.M17 0.029 107.3%
BX01 02/26/92 08:35 0.21 2512.358 6.959 0.030 167.60
BX01 03/11/92 0B:45 0.4  2626.345 14.007 0.029 108.00
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BRINE SAMPLING AND EVALUATION PROGRAM REPORT 1992-1993 APPENDIX A

TABLE A-2 (Continued)
BRINE ACCUMULATION DATA TABLE
Data through December 31, 1993

DAYS DAYS CUMULATIVE

LITERS SINCE USED FOR LITERS LITERS
LOCATION DATE TINE REMOVED 171785 CALCULATION PER DAY COLLECTED REMARKS
8x01 03/18/92 08:35 0.22 2633.358 6.993 0.031 108.22
BX01 03/725/92 09:45 0.20 2640.406 7.048 0.028 108.42
8%01 04701792 09145 0.20 2647.408 7.000 0.029 108.62
8xp1 04707792 09:50 0.17  2653.410 6.004 0.028 108.79
Bx01 04715/92 08:30 0.23 2661.354 7.9kk 0.029 109.02
8X01 04722792 09:53 0.20 2668.412 7.058 0.028 109.22
BXD1 05/06/92 10:43 0,09 2682.447 0.000 £.000 109.31 Partial evacuation. No vacwam.
BX01 05/07/92 09:45 0.33 2683.406 14.996 0.028 109.64 Combined with 0.09 Liters removed 05/06/92

for total volume.

B8X01 05713792 13:18 0.19 2689.554 6,148 0.031 109.83
Bx01 05721792 10:52 0.34  2697.453 7.899 0.043 110.17
BX01 05/27/9%2 09:32 0.18 2703.397 5.964 0.030 110.35
BXOT 06709792 09:40 (.36 2716403 13.006 0.023 110.7M
BXD1 06/18/92 09:10 0.28 2725.382 8.579 0.031% 110.99
BX01 06/25/%92 10:07 0.21 2732.422 7.040 0.030 111.20
BX01 07/01/%2 08:5% 0.16 2738.374 5.952 0.027 111.36
BX01 07/08/92 09:55 0.20 2745.413 7.03% 0.028 111.56
8x01 07/15/92 08:50 0.21 2752.3468 6.955 0.030 m.77
BX01 07/22/%2 10:00 0.19 2759.417 7.049 .0.027 111.96
BX01 07729792 10:12 0.21 2766.425 7.008 0.030 112.47
BX01 08/04/92 09:20 0.17 2772.389 5.964 0.029 112.34
BX01 08/18/92 09125 0.40 2785.392 14.003 0.029 112.74
BX01 09/02/%2 09:24 0.40 280%1.392 15.000 0.027 113.14
BX01 09/09/92 09:20 0.23 2508.389% 6.997 0.033 113.37
BXD1 09717792 09:45 0.23 2816.406 8.017 0.029 113.40
Bx01 09/23/92 09:30 0.17 2822.396 5.990 0.028 113,77
Bxo1 09/30/92 10:13 0.21 2829.426 7.030 0.030 113,98
BXO1 10/52/92 12:55 0.36 2841.538 12.112 0.030 114.34
BX01 10721/92 12:30 0.05 2850.52% 8.983 0.006 114,39
Bxa1 10/28/92 08:55 0.38 2857.372 5.85) 0.05% 1146.77
Bx01 11711/92 10:35 0.20 2871.441 14.069 0.014 114,97
BX01 11/18/92 12:45 0.15 2878.531 7.090 0.021% 115,12
BY01 11/25/92 09:55 0.20 2885.413 6.882 0.029 115,32
BXO1 12709/92 13:10 0.14  2899.54¢ 14,138 0.010 115,456
BX01 12/16/92 09:40 0.20 2506.403 6.854 0.029 115.66
BX01 01/07/93 09:10 0.23 2928.382 21.979 0.01¢ 115.89
BX01 01713/93 08:44 0.26 2934.364 5.982 0.043 116.15
BX01 01/728/93 09:44 0.25 2949.406 15.042 0.017 116.40
8x01 02/11/93 09:25 0.27 2963.3%92 13.986 c.019 116.67
BX01 02/26/93% 08:00 0.30 2978.333 14.941 0.020 116.97
BX01 03/19/93 10:30 0.52 2999.438 21.105 0.025 117.49
BXO01 03725/9% 09:15 0,57 3005.385 5.947 0.096 118,06
Bx01 04/28,93 10:35 0.26  3039.44) 34.056 0.007 118,30  Last time sampled.
BX01 0871993 3152.000 0.000 0.000 118.30 Collecting hose plugged; unable to open.
OH36 11721784 00:00 NA -41.000 112.559 0.000 0,00 Approximate date this part of Room G
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TABLE A-2 (Continued)

BRINE ACCUMULATION DATA TABLE
Data through December 31, 1993

DAYS DAYS CUMULATIVE
LITERS SINCE USED FOR LITERS LITERS
LOCATION DATE TIME REMOVED 1/1/85 CALCULATION PER DAY COLLECTED REMARKS
excavated.
DH3& 01/26/85 00:00 NA 25.000 56,000 0.0¢0 0.00 Downhole drilled 1/26/85.
DH3& 01/28/85 09:00 NA 27.37% 0.000 0.000 0.00 Moist muck at the bottom.
OH36 02705785 11:15 02.%0 35.469 10,449 0.23¢9 2.50 About 1 ft. muck, brine and hydraulic
fluid. First time bailed.
DH34 02711785 11:00 01.51 41.458 5.989 0.252 4.01 oOrine, mick, hydraulic fluid.
DH34 02719/85 12:10 01.78 49.507 8.049 0.221 5.79 Some muck.
DH36 02726/85 10:45 01.48 56.448 6.941 0.213 7.27 Brine and muck.
OH36 03/05/85 16:00 01.76 83,617 6.969 0.253 9.03
DH3& 035/12/85 10:00 01.55 70.417 7.000 0.221 10.58
DH34 03720785 10:26 01.59 78,435 a.018 0.198 12.17
DH36 03726785 09:145 01.35 84.408 5.97 0.226 13.52
DH36 04/02/85 10:15 01.58 91.427 7.021 0.225 15.10
DH36 04/10/U5 10:25 01.7% 99.434 a.007 0.214 16.81
DH36 04717765 13:30 01.49 106.563 7.129 0.209 18.30
DH36 04723785 11:46 01.45 112.4%0 5.927 0.245 19.75
DH3é 04/30/85 11:21 01.49 119.473 6.98% 6.213 21.24
DH36 05/07/85 09:58 01.55 126.415 6.942 0.223 22.79
OH3s 05/14/085 10:54 01.77 133.454 7.03¢% .0.251 24.56
DH36 05/21/85 10:45 01.61 140,448 6.994 0.230 26.17
DH36 05729785 10:00 01.50 148.417 7.969 0.188 27.67
DH36 06/04/85 11:33 01.40  154.481 6.064 0.23% 29.07
DH36 08711/85 11:15 01.55 161,469 &6.988 0.222 30.62
OH36 06/18/85 10:17 01,58  168.423 6.959 0.227 32.20
DH3& 0&/25/85 10:40 D0%.43 175 . 4bds 7.018 0.204 33.83
DH36 07/02/85 11:00 01.59 182.458 7.014 0.227 35.22
DH36 07/09/85 11:15 01.54  189.469 7.011 0.220 35.76
DH36 07/16/85 11:50 01.58 196.49¢3 7.024 0.225 38.34 Brine effervesces.
DH36 Q7724785 10:46 01,78  204.449 7.956 0.22¢ 40.12
D36 07/30/85 10:20 01.39 210.431 5,982 0.232 ©1.51
D36 08/06/85 10:43 CG1.70  217.447 7.01% 0.242 &3.21
DH36 08/14/85 11302 01.58 225.460 a3.03 0.197 44.79 Valve lesked, some brine drained back down
hole.
DH36 08/20/85 11:11 01.42 231.466 6.0086 0.236 46,21
DH3& 0B/28/85 10:00 01.94 239.417 7.991 0,244 48.15
DH34 097046785 10:32 01.69  246.439 7.022 0.241 49.84
DH36 09710785 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 G9/24/85 09:50 01.53 266.410 7.006 0.218 54.31
bH36 10/01/85 09:55 01.58 273.413 7.003 0.226 55.89
DH3& 10/08/85 10:52 01.63 280.453 7.040 0.232 57.52
DH3é 10715/85 10:30 01.58 287.438 &.985 0.226 59.10
DH36 10/23/85 10:23 01.82 295.433 7.995% 0.228 0,92
DH36 10729785 09:51 01.36 301.410 S.e77 0.228 62.28
DH3é 11/05/85 09:27 01.63 308,39 6.984 0.233 83,7
DH36 11/793/85 10:%6 01.79  316.426 B.032 0.223 65.70
Dn3& 11/21/85 11:36 01.91 324,483 8.057 0.2357 67.61
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BRINE SAMPLING AND EVALUATION PROGRAM REPORT 1992-1993 APPENDIX A

TABLE A-2 (Continued)
BRINE ACCUMULATION DATA TABLE
Data through December 31, 1993

DAYS PAYS CUMULATIVE
LITERS SINCE USED FOR LITERS LITERS
LOCATION DATE TIME REMOVED 171785 CALCULATION PER OAY COLLECTED REMARKS
DH3é 11726/8% 11:30 01.01  329.479 4.994 0.202 &8.62
DH36 12703785 13:35 01.50 334.566 7.087 0.212 70.12 .50 liters for chemical snalysis, sample
.
DH36 12710785 12:15% 01,52 343.51D 6.944 0.219 T1.64
OKR3S 01/23/86 11:00 09.30 387.458 43.948 0.212 80.94 Entry restricted since 12/70/85 due to
aining activities.
D36 01/31/86 12:20 01.38 395.514 8.056 0.171 82.32
DH36 02712786 11:00 03.02 407.458 11.944 0.253 85.3%
DH3& 02719786 11:45 01.55  414.490 7.032 0.220 85.29
DH36 02/28/86 13:20 01.85 425.556 9.066 0.204 88.74
DH3S 03/06/85 10:45 01.30 429.448 5.892 0.221 90.04 Volume was estimated.
DH3S 03713785 10:10 01.50 438.424 &.976 0.215 91.54
DH36 03/26/85 10:20 02.56 449.431 13.007 0.197 9% .10
DH3S 04/02/85 09:40 01.75%  456.403 6.972 0.251 95.85
oH3S D4L/08/85 D9:45 00.97 462.406 6.003 0.1&2 96.82
DH34 06/16/86 12:25 01.65 470.517 8.111 0.203 98.47
DH36 047247856 10:20 02.00 478.431 7.914 0.253 100.47
DH36 046/30/86 10:55 01.21  484.455 6.024 0.201 101.68
DH3S 05/06/86 10:14 01.20 490.426 5.97 ,0.201 102.88
DH36& 05/13/86 11:13 01.42 497.467 7.041 0.202 104.30
DH34 05/20/86 11:10 01.50 504.4465 6.998 0.2%4 105.80
DR36 05/27/86 15:45 01.40 511.656 7.19% 0.195 107.20
DH36 06/03/86 10:10 01.38 518.424% 6.768 0.204 108.58
Dk36 04710786 11:35 01.26 525.483 7.059 0.175 109.82 valve leaked, some brine drained back down
hole.
DH3S D&6/17/86 11:00 01,65 532.458 6.975 0.237 111.47 Sample for brine chemistry, #24.
DH3& 06/24/86 11:00 01.45 539.458 7.000 0.207 112.92
DH36 07/01/86 14:05 01.55 546.587 7.129 0.217 114.47
DH36 07708/86 10:45 01.40 553.448 6,861 0.204 115.87
DH36 07716786 10:45 01.76 561.448 8.000 0.220 117.63
DH3& 07722786 10:07 01.29 567.422 5.974 0.216 118.92
DH36 07/729/6 10:40 01.45 574.444 7.022 0.206 120.37
LTS 0B/05/86 11:20 01.46 581,472 7.028 0.208 121.83
ON36 08/12/85 10:37 01.50 588.442 6,970 0.215 123.33
DH3S 0B/19/756 11:35 01.38 595.483 T.041 0.196 126.71
DH36 08/26/86 10:38 01.49 602.443 6.960 0.214 126.20 Static level not measured.
DN36 09/704/86 10:41 (1.70  611.445 $.002 0.189 127.%0
DH36 09/09/B6 10:15 01.20 616.427 4,982 0.241 129.10 Sample #26.
pH36 09/16/86 10:20 01.37 623.411 7.004 0.196 130.47
DH36 09/23/36 10:18 01.40 &630.429 4.998 0.200 131.87
DH36 10701786 12:18 01.76 638.513 8.084 n.218 133.63
DH3& 10708786 11:10 01.44  645.445 6.952 0,207 135.07 Brine efferveces as it iz poured into
beaker.
DH3& 10/14/86 11:57 01.21  651.498 6.033 g.201 136,28 Static level not measured.
DH36 11705/86 11:38 4.28 673.485 21.987 0.195 140.56
DH36 11720786 12:35 03.12 688.524 15.039 0.207 143.68
DH36 12/30/86 12:25 01.72 728.517 0.000 0.0G0 145.40 Partisl evacuation. No calculation. Do not
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Data through December 31, 1993

TABLE A-2 (Continued)
BRINE ACCUMULATION DATA TABLE

DAYS DAYS CUMULATIVE
LITERS SINCE USED FOR LITERS LITERS

LOCATION DATE TIME REMOVED 1/1/85 CALCULATION PER DAY  COLLECTED REMARKS
plot or use zeroc value.

CH36 12/31/86 12:38 6.54 729.526 41.002 0.2 151.96 Calculated using 8,26 liters in 41.002 days
(1.72 \iters 12/30/86 plus 6.54 liters
12/31/86).

DH36 02/03/87 13:35 06.84 T63.566 34.040 0.201 158.78

DH36 03/06/87 11:20 5.84 ™6.472 30.908 0.189 164,62

DH3S 03/30/87 11:27 4.95 B818.477 24 .005 0.206 169.57

DH3& 0S/07/87 11:33 6.62 456,481 38.004 0.174 176.19

DH36 06/17/87 10:45 7.25 897.448 0.000 0.000 183.44 Sample for chem. #10BA, M10EB, #114A,
MI1LB, MIZIA, #1218, M127TA, #1278, #1344,
M348, Some brine Left in hole, no
calcuiation,

DH36 06/18/87 12:10 0.49 898,507 42.026 0.184 183.93 Original i/day caiculstion too high due to
resicdusl brine Left in hole. Recalculated
using 7.74 L (7.25 L &6/17/87 plus 0.49 |
6/18/87).

DH36 07728/87 11:27 7.76 938,477 39.970 0. 194 191.69

DH3S 09701/87 10:50 &.99 P73, 451 34,974 0.200 198.48 Collected for chemistry, sample #153 ARB,
#160 ALB, #163 ALB, 158 ALS, #155 ALE,
#167 ALB.

DH3é 10720787 11:56 B.58 1022.49T7 49.046 G175 207.26

DH3S 11719/87 11:30 4.19  1052.479 29.982 0.140 211,45 Collected for chemistry, ssmple #199, #205,
#208, & 211,

DH36 01/04/88 11:50 6.76 1098.493 46.014 0.144 218.19

DH36 02/08/88 11:50 4.90 1133.493 35.000 0. 140 223.09 Collected for chemistry, sample #261, #2862,
H263, H264, #2685, H28&, N26T, W268, #269 &
w270,

DH36 03/29/88 11:35 7.25 1183483 49.990 0.145 230.34 Collected for chemistry, sample ¥367 -
378,

DH3é 05/05/88 09:45 5.0% 1220.408 34.923 0.1356 235.35 Sawpled for SNL PA,

OK36 05/12/88 09:50 1.30 1227.410 7.004 0.185 236.65 Sampled for SNL PA.

DH36 07712788 08:50 7.90 1288.368 60.958 0.130 244.55 Collected for chemistry, sample #422 -
W36,

ON3é 0772888 10:25 1.50 1304.434 16.066 0.093 246.05 Sampled for SNL PA.

DH36 08/11/88 10:30 3.656 1318.438 14.004 D.26% 269.71 Sampled for SNL PA.

OH36 08725708 09:26 2.05 1332.392 13.95% 0.147 251.76 Sampled for SNL PA.

OH36 09/08/88 14:50 1346.618 0.000 0.000 251.76 Did not sampie.

DH3S 09/14/38 0B:40 2.36 1352.351 19.969 0.118 254.12 Slight orange color.

DH3 09727738 10:45 1.30 1365.448 13.087 0.099 255.42 Collected for chemistry, sample #537 -
#5390,

DH36 12713788 10:00 10.63 1442.417 76.969 0.138 266.05 Collected for chemistry, ssmple #570 -
#581.

OK36 03714789 10:10 11.16 1533.424 91.007 0.123 277.21 Sempie saved for chemistry, sample #5634 -
&95.

DH36 04706789 09:31 2.73 1556.397 22.973 0.119 279.94 2.5 Liters saved for SNL brine study.

DH3& 04/20/89 09:40 1.79 1570.403 14.006 0.1238 281.75  Sample saved for SNL/NM brine study.

DH3S 05/17/89 10:20 6.4S 1597451 2r.028 0.239 2BB.18 Sample saved for SNL/NM brine study.
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TABLE A-2 (Continued)
BRINE ACCUMULATION DATA TABLE
Data through December 31, 1993

DAYS DAYS CUMULATIVE
LITERS SINCE USED FOR LITERS LITERS

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

OH36 06706780 10:10 2.82 1817.424 19.993 0.131 290.80 Sample saved for chemistry.

DH3S 06/29/8% 10:35 2.42 1640.441 23.017 0.108 293.22 Sample saved for SNL/NM brine study.

DH3& 07/06/8%9 09:10 1.08 1647.382 6.941 0.156 294 .30

D36 07725789 09:55 2.35 1666.413 19.031 0.123 296.65 Sampie saved for $NL/NM brine study.

DH3& 08/16/8% 09:27 2.75 1638.3% 21.981 0.125 299.40 Ssmple saved for SNL/NN brine study.

DH36 09712787 09:30 3.81 1715.396 27.002 0.141 303.21 Sample ssved for chemistry.

DH3& 12713789 1%:10 11.07 1807.465 92.059 0.120 314.28 Semple saved for chemistry, sampie #900.

pN36 01/10/90 10:18 2.48 1835.429 27.964 0.0a¢ 316.76

DH3& 01/26/90 09:37 2.0 1849.401 13.972 0.143 318.76

OH3% 02/07/90 16:17 1.53 1843.428 14.027 0.109 320.29

DH36& 02/721/90 09:50 1.75 1877.410 13,582 0.125 322.04

DH36 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 ssmpler.

DR36 03/19/90 10:36 0.80 1903.442 0.000 0.000 323.94 Brine probably left in heole.

DH36 03721/90 10:16 0.57 1905.428 16.036 0.085 324.51 Combined with 0.80 liters from 03/19/90.
Used 1.37 liters for caiculation.

Dh3é 04/04/90 09:09 1.08 1919.381 13.953 0.077 325.59

DH36 04710790 08:34 0.97 1925.357 5.976 0.182 326.56

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

DH36 04/24/90 09:14 0.88 1939.385 0.000 0.000 328.27

DN36 04725790 0B:45 (.57 1940.345 7.937 0.180 328.84 Combined with 0.86 Liters from 04/27/%0.
Used 1.43 liters for calculation.

DH36 05/02/90 10:26 1.37 1947.433 7.068 0.194 330.2t

DH3S 05/09/90 08:35 0.68 1954.358 6.925 0.098 330.89

DH34 05/16/9%0 08:45 (.78  1961.345 7.007 0.111 331.67

D36 05,.17/90 07:50 0.17 1962.326 0.961 0.177 331.84

DH3& 05/23/90 12:02 0.68 1968.501 6.175 0.110 332.52

DH36 05/31/90 08:38 (.85 1976.340 7.859 0.108 333.37

DH36 04701790 11:00 0.15  1977.458 1.098 0.137 333.52 Repaired sampier, evacuated hole.

DH36 06/06/90 OB:4T7 0.45 1982.366 4.908 0.0%92 333.97

DH3& C6/14/90 08:38 0.82 1990.360 7.994 0.103 33,.79

DH3é 06/20/9%0 09:53 0.59 1996.412 6.052 0.097 335.38

oH3b 06/28/90 08:38 0.88 2004.340C 7.948 0.111% 335.28

DH36 Q7/17/90 10:52 0.41 2023.453 0.000 0.000 3136.67

DH3S O7/18/%0 10:20 0.862 2024.431 20.071 0.051 337.29 Combined with 0.41 liters from 07/17/90.
Used 1.03 Lliters for calculation.

DH3& 7725790 09:45 0.41 2031.406 6.975 0.087 337.%0

DH36 08/01/90 10:38 0.81 2038.443 7.037 0.087 338.51

DH34 12/12/90 09:47 11.54 2171.408 132.965 Q.087 350.05% First evacuation since 08/07/90,

DH36 12719790 11:22 3.61  217R.47% 0.000 0.000 353.66 Combined with 11.54 Liters from 12/12/90.
Brine stored in fractures may have drained
into hole after evacuation of 11.5 liters
on 12712/90. Used 140.03 days, 15.15
liters.

DH36 01709/91 ©09:50 2.34 2199.410 28.002 0.212 356.00

DH3& 01/716/91 08:35 (.75 2206.3%8 5.948 0.105 356.73

DH34 01/23/91 08:35 0.54 2213.358 7.000 0.077 357.27
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Data through December 31, 1983

TABLE A-2 (Continued/
BRINE ACCUMULATION DATA TABLE

DAYS DAYS CUMULATIVE
LITERS SINCE USED FOR LITERS L1TERS

LOCATION DATE TIME REMOVED 171785 CALCULATION PER DAY COLLECTEDL REMARKS

DH3& 02/13/91 10:30 1.90 2234.338 21.080 0.090 359.17

DH36 02/20/91 10:30 0.58 2241.438 7.000 0.083 35¢.75

DH3s 02727/91 09:58 0,32 2268.415 6.977 0.046 360.07

DH36 03/07/91 09:45 0.02 2256.406 - 0.000 0.000 360.09 Partial evacuation,

DH36 03/20/91 10:07 2.72 2269.422 0.000 0.000 352.81 Partisl evacuation. First evacuation with
bailer, second with pump. Sampler
malfunctioning.

DH3S 03/21/91 08:30 0.38 2270.354 21.939 0.142 343.19 Combined with 0,02 Liters from 03/07/91 and
2.72 liters from 03/20/91. Repaired
sampler.

0H3S 03/28/91 10:40 0.90 2277.444 7.0%0 0.127 364.09

DH34 04/710/91 8:25 0.87 2290.337 0.000 0.000 364.96 Partial evacuation.

DH36 06/11/9% 08:55 0.64 2291.372 13.928 0.108 345.60 Combined with 0.87 Liters from 04710/91.

PH3S 04/17/91 10:34 0.63 2297.440 6,068 0.104 366.23

DN36 D4/246/91 09:15 0,52 2304.385 6.945 0.075 366.75

DH36 05/01/91 09:26 0.65 2311.393 7.008 0.093 367.40

DH3& 05/08/91 08:37 0.42 2318.35% 6.966 0.06G 367.82

DH36 05/15/91 09:14 0.62 2325.385 0.000 0.000 368.44 Partial svacuation.

DH3& 05/29/91 09:30 2.75 2339.39% 21.037 .0.160 371.19 Combined with 0.52 Liters from 05/15/91.

DH36 06/05/91 13:50 0.52 2346.576 7.180 0.072 N7t

DH3& 06/12/91 10:20 0.80 2353.431 6.855 0.088 n.n

DH3S 06719791 14:10 .53 2350.590 7.159 0.074 372.84

DH36 06/26/91 08:55 0.58 2367.372 6.782 0.08& 373.42

OH36 07/11/91 10326 0.70 23B2.435 15.083 0.046 3Te.12

DH36 o7/17/91 09:35 0.59 2388.3%9 0.000 0.006 376.71  Partis\ evacuation,

DH36 07/18/91 09:59 0.52 2389.416 6.981 0.159 375.43 Combined with 0.59 Liters from 07/17/91.

D36 07/30/91 10:35 0.80  2401.441 0,000 0.000 175.83  Partial evacuation.

DH36 oT/31/91 09:35 0.72 2402.399 0.000 0.000 376.55 Partial evacuation.

DH36 08/01/91 10:30 0.83 2403.438 0.000 0.000 377.38  Pertisl evacuation.

DH3é 08/02/91 10:00 0.54 2404.417 15.001 0.7y 377T.92 Combined with 0.60 Liters from 07/30/91,
0.72 Liters from 07/31/91, and 0.83 [iters
from 08/01/91.

D36 08/08/91 09:23 0.51 2410.391 0.000 0.000 378.43 Some brine may have been left in hole.

OK36 08/14/91 10:06 1.63 2616.419 12.002 0.178 380.06 Combined with 0.51 (iters from 03/08/91.
Used bailer,

DH3S 08/21/91 11:00 0.55  2423.458 0.000 G.000 380.61 Partial evacuation.

DH36 08/22/91 10:00 0.53 2624.417 7.998 0.135 38%.14 Combined with 0.55 liters from 08/21/91

DH3S 08/28/91 09:50 0.98  2430.410 5.993 0.164 382.12

DH36 09/25/9% 11:28 3.12  2458.476 28.066 0.111 385.24

DK36 10/23/91 09:50 3.25 2486.410 27.934 0.116 388.49

DH36 11720791 11:10 3.00 2514.445 28.055 0.107 391.49

oN36 12718/91 09:25 2.55 2542.392 ar.v27 0.0 I94.04

OH36 01722/92 08:53 3.11 2577.370 35.978 0.089 3197.15 Sampled for SNL project.

OH36 02719792 0B:45 2.66 260%5.3485 27.9%5 0.095 399.81

DH36 03725s92 3.53 2540.000 34.635 0.102 403.34

DH3é 04/22/92 09:15 2.B1 26468.385 28.385 0.0% 406.15

DH3& 05/27/92 11:00 3.78 2703.458 35.073 0.108 409.93
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BRINB SAMPLIN( ANI) EVALUATION PROGRAM REPORT 1992-1993 APPENDIX A

TABLE A-2 (Continued)
BRINE ACCUMULATION DATA TABLE
Data through December 31, 1993

DAYS DAYS CUMULATIVE
LITERS SINCE USED FOR LITERS LITERS
LOCATION DATE TIME REMOVED 171785 CALCULATION PER DAY  COLLECTED REMARKS
oH36 06/25/91 09:25 4.0 2732.3%2 28.934 0.138 413.93
PH3& 07/29/92 09:30 &4.17 2766.39 34.004 0.123 418.10 Seved for SNL.
DH36 08/20/92 O08:50 1.00 2788.368 0.000 0.000 419.10 Partial evacuation for BSEP analytical
praogram.
DH36 09/709/92 10:25 4.45 2808.434 42.038 0.130 425.55 Combine with 1.0 (iter evacuated on
08-20-92.
DH36 1M/11/92 09:00 8.23 28M.375 62.941 0.131 431.78
DH35 02/26/93 09:30 13.85 2972.3%6 107.021 0.129 4h5.63
DH36 04728793 10:20 8.40 3039.431 61.03% 0.138 454.03
DH35 06/16/93 11:10 7.75 3088.445 49.034 0.158 461.78 Used bailer.
DH36 08/18/93 14:00 8.17 3151.583 63.118 0.129 469,95 Used baijler.
DH3& 11712/93%  10:07 11.63 3237.422 85.439 0.135 481.58 Used bailer.
DH38 12/05/86 00:00 NA 0.000 0.000 0.000 0.00 Approximate date this part of Room G
excavated,
OH33 01/26/85 0D:00 NA 25.000 $2.000 0.000 0.00 Downhole drilled 1/25/85 to 1/26/85.
DH3B 01/28/85 09:00 NA 27.375 2.375 0.000 0.00 Dry.
DH38 02/05/85 11:15 WA 35.469 8,09 .0.000 0.00 Wetr at bottom.
DH38 02719785 12:10 00.80 49.507 14.038 0.057 0.80 Brine and fine muck,
DH38 02/26/85 10:45 01.26 $6.448 6.941 0.182 2.06 Brine and fine muck.
DH38 03705/85 10:00 00.45 63.417 6.96% 0.045 2.51
DH38 03/12/85 10:00 00.3% 70.617 7.000 0.056 2.90
DH38 03/20/85 10:37 00.45 78,442 8.025 0.056 3.35
DH338 03/26/85 09:50 00.38 84.410 5.968 0.080 N
DH38 0402785 10:25 00.43 91.434 7.024 0.058 4.12  Some muck.
DH38 04710785 10:31 00.44 99.4318 8.004 0.055 4.56
DH38 04/17785 13:30 00.41 106.543 7.125 0.058 4.97
DH38 04/23785 11:41 00.34  112.487 5.924 0.057 5.3
DH38 04730785 11:05 00,39 119.482 6.975 0.056 5.7¢
DH38 05/07/85 09:50 00.42 126.410 6.948 0.060 6.12
DH38 05714785 10:45 00.41 133,448 7.038 0.058 6.53
DH38 05/21/85 130:35 00.41  140.441 6.993 0.059 6.94
DH3B 05/29/85 11:35 00.47 148.483 8.042 0.058 7.41
DH3B 06/04/85 11:25 00.35  154.476 5.993 0.058 7.76
DH38 06711785 10:35 00.40 1561.441 6.945 0.057 _ 8.16
DH3B 06718785 10:09 00.39 1488.423 6.982 0.056 8.55
DH38 06725785 10:50 00.42 175.451 7.028 0.060 8.97
DH38 07/02/85 11:00 00.44  182.458 7.007 0.053 9.41
oH38 07/09/85 11:05 00.43  189.462 7.004 0.061 9.84
DH38 07/16/85 11:45 00.43  196.490 7.028 0.061 10.27 Brine effervesces.
D38 07724785 10:35 00.49  204.441 7.951 0.062 10.76
DH38 07/30/85 10:14 00.38 210.426 5.985 0.063 11.14
0H38 08706785 10:34 00.42 217.440 7.014 0.060 11.56
DH38 08/14/85 10:51 00.4% 225.4%2 8.012 0,061 12.05
DH38 08/20/85 11:02 00.37 231.460 6.008 0.062 12.42
bH3s 08/28/85 10:00 00.51 239.417 7.957 0.064 12.93
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TABLE A-2 (Continued)
BRINE ACCUMULATION DATA TABLE
Data through December 31, 1993

DAYS DAYS CUMULATIVE
LITERS SINCE USED FOR LITERS LITERS

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

DH38 09/04/85 10:23 00.44  246.433 7.016 0.063 13.37

DH38 09710785 10:19 00.39 252.430 5.997 0.065 13.76

DH38 09/17/85 09:37 00.44  259.401 6.97% 0.083 14.20

DH33 09724785 09:45 00.446 266.406 7.005 0.043 14,64

DH3E 10/01/85 09:53 00.44 273.4)2 7.006 0.063 15.08

on3t 10708785 10:38 00.46 280.443 7.031 0.065 15.54

bu3s 10/15/85 10:15 00.44  287.42T 5.984 0.063 15,98

DH38 10/23/85 10:20 00.49 295,431 8.004 0.061 16.47

LH3S8 10729785 09:40 00.39 301.403 5.972 0.065 16.88

DH3S 11/05/85 09:14 00.43 308,385 6.982 0.082 17.29

oH3s 11/13/85 10:00 00.52 316.417 8,032 0.0565 17.81

DH38 11/21/85 11:29 00.47 324.47B 8.061 0.058 18,28

0H38 11/726/85 11:20 00.33 329,472 4.99 0.046 18.61

DH3B 12/03/85 13:30 00.42 336.563 7.091 0.059 19.03  0.37 liters for chemical analysis, #3.

DH38 12710785 12:30 00.41 343,521 6.958 0.059 19.44

DH3B 01/23/86 11:20 02.70 387.472 43.951 0.061 22.14  Entry restricted since 12/10/85 due to
mining activities.

pH38 01/31/84 12:10 00.53 395.507 8.035 0.066 22.67

DH33 02712786 10:50 00.75 407.45) 11. 964 -0,043 25.42

OH38 02719786 11:40 00.43  414.486 7.035 0.061 23.8%

Du3g p2/28/86 13:15 00.37 423.552 9.066 0,041 264.22 Lost substantial volume due to bresk in
suction line, Brine flowed back down into
hole.

DH38 03/06/856 10:35 00.45 429,441 5.889 ¢.076 24.67

DH38 03713785 10:05 00.43 436.420 6.979 0.062 25.10

DH38 03/26/85 1G:10 00.59 449.424 13.004 0.045% 25.69

DH3S 04/02/85 09:35 00.58 456.399 6.97% 0.083 26.27

DH3B 04/08/856 09:40 00,35 462.403 6.004 0.058 25.62

DH38 04716786 12:10 00.50 470.507 8.104 0.062 2r.12

DH38 04724786 10:12 00.47  478.425 7.918 0.05¢% 2r.59

DH38 04/30/86 10:50 00.35  484.451 6.026 0.0%8 a7.9%

DH38 05706786 10:14 00.37  490.426 5.975 0.0%2 28.25

OH38 05713786 11:05 Q0.41 497 482 7.035 0.058 28.66

DH38 05720786 11:05 00.40 S504.462 7.000 0.057 29.04

DH38 05/727/06 15:40 00.38 511.653 7.19* 0.053 29.464

DH3B 06/03/06 10:05 00.44 S518.420 &6, T67 0.065 29.88

DH38 0D6/10/86 11:22 00.43 525.474 7.054 0.061 30.31

DH38 06/17/86 10:50 00.37 532.451 5977 0.053 30.68 Sample for brine chemistry, #23.

DH38 06/26/86 10:52 00.50 539.453 7.002 ¢.o7 31.18

DH38 07/01/86 14:01 00.60 546.584 7.1 0.056 31.58

DH38 07/08/86 10:30 00.38 553.438 6.854 0.055 31.96

oN38 07/716/86 10:34 00..3  561.440 8.002 0.054 32.39

Du38 07/22/86 09:58 00.35 567.415 5.975 0.059 32.74

DH38 07/29/86 10:40 00.38 574.44é 7.02¢ 0.054 33.12

DH38 08/05/86 11:10 00.39 581.465 7.021 0.056 33.51

DH38 08/12/86 10:30 00.40 588,438 6.973 0.057 3.9

DK38 08/19/86 11:30 00.41 595.47% 7.041 D.D58 34.32
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Data through Decernber 31, 1993

TABLE A-2 (Continued)
BRINE ACCUMULATION DATA TABLE

APPENDIX A

DAYS DAYS CUMULATIVE
LITERS SINCE USED FOR LITERS LITERS
LOCATION DATE TIME REMOVED 171/85 CALCULATION PER DAY  COLLECTED REMARKS
OH3S 08/726/86 10:32 00.36 602.43% 6.960 0.052 34.68 Static level not measured.
DH38 09704786 10:35 00.49 611.441 9.002 0.054 35.17
bH38 09/09/86 10:00 00.30 616.417 4$.976 0.060 35.47 Sample ¥25.
DH3S 09716786 10:11 00.38 623.424 7.007 0.054 35.85
oH3s 09/23/86 10:10 00.37 630.424 7.600 0.05% 36.22
DH38 10701786 12:07 00.43 &38.505 8.081 0.053 36.65
DH3S 10/08/86 11:30 00.36 645.479 6.97% 0.052 37.1
DN38 10/14/86 11:45 00.35 651.490 6.011 0.058 37.3%
DH38 11705786 11:26 1.10 673.475 21.986 0.050 38.46
DH3E8 11/20/86 12:27 00.82 488.519 15.043 0.055 39.28
DH38 12/30/86 12:15 O01.87 728.510 19.991 0.047 41.15 Brown color, pH. 5.89.
DH38 02703787 13:15 01.72 763.552 35.042 0.049 42.87
bH38 03/06/87 11:05 1.58 794462 30.910 0.051 bh .45
DH38 03/30/87 11:13 1.17 818.467 264.005 0.049 45.42
DH38 05/07/87 11:20 1.89 856.472 38,005 0.050 47.51
DH38 06/17/87 10:45 1.91 897.448 0.000 0.000 49.42 Samples removed for chemistry, #1064,
#1094, #1098. Some brine left in hole, no
calculation.
DH3E 06/18/87 12:05 0.16 898.503 42.03 _0.049 49.58 Calculated using 2.07 liters (1.91 liters
6/17/87 plus 0.16 liters 6/18/87).
DH38 07/28/87 10:53 1.8 938.453 39.950 0.047 51.46 Collected for chemistry, sample #106.
DH38 09701/87 10:45 1.70 9T3.448 346.995 0.049 53.16 Collected for chemistry, sample #152 ALB,
DH38 10720/87 11:40 2.29 1022.486 49.038 0.047 §55.45
DH38 11719787 11:05 1.42 1052.462 29.976 0.047 56.87 Collected for chemistry, sample #230.
OH38 01/04/88 11:35 2.05 1098.483 46,021 0.045 58.92
DH38 02/08/88 11:40 1.48  1133.486 35.003 0.042 60.40 Collected for chemistry, sample #258, #259
L #260.
DH38 03729788 11:30 2.10 1183.479 49,993 0.042 62.50 Collected for chemistry, sample #3463 -
¥3566.
DH38 05/05/88 09:55 1.70 1220.413 36.934 0.046 64,20 Sampled for SHNL/NM PA,
DH38 05/12/88 11:20 0.31 1227.472 7.05¢% 0.044 64.51 Sampled for SNL/NM PA.
DH33 07/12/88 08:45 2.44  1288.365 60,893 0.040 66.95 Collected for chemistry, sample #17 -
#421.
DH38 07/28/88 10:20 -0.88  1304.431 16.066 0.055 67.83 Sampled for SNL/NM PA.
oH3a 09727788 10:30 1.92 1355.438 61.007 0.031 69.75 Collected for chemistry, sample WS33 -
#536.
DK38 12/715/88 09:55 3.45 1442.413 76975 0.045 73.20 Collected for chemistry, sample #582 -
#587.
DH38 03714789 09:55 3.25 1533.413 91.000 0.036 76.45 Sample saved for chemistry, ssmple #6596 -
701,
DH38 04706789 09:45 1.03  1556.406 22.993 0.045 T7.48
DH38 04/20/89 09:35 0.75 1570.399 13.993 0.054 78.23
DN38 05/17/89 10:05 1.11 1597.420 2r.021 0.041 79.34
DH38 06706789 10:00 0.70 1817.417 19.997 0.03S 80.04 Sample saved for chemistry,
DH3E 06/29/89 10:30 0.64 1640.438 23.021 0.028 80.88
DN38 07/25/89 10:27 0.92 1486.435 25%.997 0.035 81.80
DH38 08/16/89 09:57 0.81 1688.415 21.980 0.037 82.41
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TABLE A-2 (Continued)
BRINE ACCUMULATION DATA TABLE
Data through December 31, 1993

DAYS DAYS CUMULATIVE
LITERS SINCE USED FOR LITERS LITERS

LOCAT[ON DATE TIME REMOVED 1/1/85 CALCULATION PER DAY COLLECTED REMARKS

DH38 09/12/8% 09:20 1.16 1715.389 26.974 0.643 83.57 Sample saved for chemistry.

DH38 12713789 10:55 3.20 1307.455 92.066 0.035 86.77 Sample saved for chemistry, sample #899.

oH3a8 01/10/90 10:03 1.00 1435.419 27.964 0.038 ar. 77

DH33 01/24/50 10:10 0.21 1849.424 14.005 0.015 a7.58

DH38 02707/90 10:30 0.48 1863.438 14.014 0.034 88.46

DH38 03/05/90 09:18 0.53 1889.388 25.950 ¢.020 38.99

DH3E 03/13/90 14:00 NA 1897.583 0.000 0.000 B88.99 Installed sampler.

DH3B 0371990 11:30 0.861 1903.479 0.000 0.000 89.60 Hole not completely svacuated.

D38 03721790 10:30 0.57 1905.438 16.0%0 0.074 90.17 Combined with 0.4t liters from 03/19/90.
Used 1.18 liters for calculation.

DH38 04/04/90 09:37 0.82 1919.401 13.943 0. 04k 90.79

DH38 04710790 08:5& 0.34 1925.372 5.971 0.057 91.13

DH38 0&/i7/90 10:39 0.23 1932.44k 7.072 0.033 91.36

DH38 04724790 09:30 0.27 1939.3%6 6.952 0.03% ¢1.63

DN38 05/702/90  10:47 0.32  1947.449 8.053 0,040 91.95

DH38 05708/ 0%:08 0.23  1954.381 6.932 0.033 92.18

on3a 05/16/90 09:35 0.25 1961.3%¢ 7.018 0.036 92.43

DN38 05/23/90 12:03 0.25 1968.502 7.103 0.035 92.68

DH38 05/31/9) 09:04 0.28 1976.378 7.876 .0.038 92.96

DH38 06/06/90 09:40 0.22 1982.403 6,025 0.037 93.18

DH38 06/14/93 08:53 0.27 1990.370 7.967 0.034 93.45

Du3B 06/20/90 09:49 0.22 1996.409 6.039 0.035 93.67

DH38 06/28/90 09:15 0.29 2004.385 T.976 0.038 93.96

DH38 07/17/90 11:30 0.50 2023.479 0.000 G.000 Db &b

DH38 07718790 10:40 0.20 2024.444 20,059 0.035 %% .66 Combined with 0.50 Liters from 07/17/90,
Used 0.70 Liters for calculation.

DH38 07/25/90 09:42 0.30 2031.404 6.960 0.043 94.96

DH38 08701790 10:30 0.14 2038.438 7.034 0.020 95.10

DH38 03/07/9% 09:30 5.5 2256.3%96 0.000 0.000 100.65 Some brine may have been left in hole.
Access denied due to unsound back. Sampler
still functioning after 5 months, Rock
balting in "G

D38 03/720/7 09:51 1.67 2269.410 230.972 0.031 102.32 Combined with 5.55 liters from 03/07/91.
First evecuation with bailer, second with
punp. Brine probably draining from
fractures/storage.

DH38 03/728/71 10:32 0.52 2277.43%9 8.029 0.065 102.84

DH38 04/10/71 8:34 0,40 2290.334 0.000 0.000 103.26 Partial evacustion,

D38 04/11/%1 08:5¢ 0,03 2291.348 13.92¢9 0.031 103.27 Combined with (.40 liters from 04/10/91.

0H38 04/17/91 10:36 0.10  2297.442 6.07 0.016 103,37

DK3B 04726791 09:15 0.34 2304.385 6.943 0.049 103.M

DH38 05/01/91 09:22 0.23 2311.390 7.005 0.033 103.94

DH33 05/08/91 0B:30 0.23 2318.354 6.964 ¢.273 104.17

DH38 05/15/91 09:10 0.23 2325.382 7.028 b .3 104,40

DH38 05/29/91 09:45 0.46 2339.406 14.024 0.033 104 .86

DH33 06/05/91 13:45 0.18 2346.573 7.167 0.025 105.04

DH3B 06/12/91 10:15 0.27 2333.427 6.854 0.039 105.31

ALN-95/WPWIPIR3192-A

A-TI-24

301631.08



BRINE SAMPLING AND EVALUATION PROGRAM REFORT 1992-1993

TABLE A-2 (Continued)

BRINE ACCUMULATION DATA TABLE

Data through December 31, 1993

OAYS DAYS CUMULATIVE
LITERS SINCE USED FOR LITERS LITERS
LOCATION DATE TINE REMOVED 171785 CALCULATION  PER DAY COLLECTED REMARKS
DK38 06719791 13:54 0.25 2360.579 7.152 0.035 105.58
DN3B 06/26/91 09:01 0.00 2387.376 0.000 0.000 105.56 No vacuum, clamp failed.
DH3S 07/11/91 10:35 0.58 2382.441 21.862 0.027 106. 14
DH3B 0r/17/91 09:30 0.31 2388.39% 5,955 0.052 106.45
DH33 07/30/91 10:20 0.45 2401.431 13.035 0.035 106.90
DLE 08/08/51 09:18 0.32 2410.388 B.957 0.036 107.22
DH38 08/14/9% 10:35 0.22 2416.441 6.053 0.036 107.44
DH33 08/21/91 10:55 0.23 2423.455 7.014 0.033 107.67
DH38 08/28/91 10:20 0.37  2430.431 6.976 0.024 107.84
DH38 09/04/91 11:18 0.25  2437.471 7.040 0.036 108.0%
DH3B 09/11/91 11350 0,23  2444.493 7.022 0.033 108.32
OH38 09718751 09:20 0.26 2651.389 6.896 0.038 108.54
OH38 09/25/91 12:00 0.25 2458.500 7.1 0.035% 108.83
DH38 10/02/91 11:09 0.23  24465.465 6,965 0.033 109.06
DH38 10/16/91 09:30 0.46  2479.394 13.951 0.033 109.52
DH338 10723/ 09:45 0.16  24B86.406 0.000 0.000 109.68 Some brine may have been left in hole.
Hose broke, lost vacuum.
DH38 10/31/91 09:43 0.45  2494.405 15.009 0.041 110.13 Combined with 0.16 Liters from 10/23/91.
DH33 11706791 10:07 0.22 2500.422 6.017 .0.037 110.35%
DH3B 1M13/9M 09:25 0.24 2507.392 6.970 0.034 110.5%
DH38 18720/91  11:15  0.26  2514.489 7.077 0.034 110.8%
DH38 1972779 09:55 0.24  2521.413 6.944 0.035 m.o7
DH38 1270479% 09:52 0.26 2528.411 5.998 0.034 111.31
DH38 12/11/91 09:35 0.22 2535.3% 6,988 0.031 111.53
DH38 12718771 09:20 06.00 2542.389 0.000 0.000 111.53 Some brine may have been Left in hole.
Vacuum gone.
DH38 12/23/71 08:45 0.37 2547.3485 11.966 0.031 111.%0
DH38 01708/92 09:55 0.51 2543.413 16.048 0.032 112.41
OH38 01/15/92 09:50 0.25 2570.410 &.997 0.036 112.66
DH38 01/722/92 0B:47 0.23 2577.366 6.956 0.033 112.8¢9
DH38 01729792 10:01 0.23 2584.417 7.051 0.033 113.12
DH38 02/12/92 08:59 0.42 2598.374 13,957 0.030 113.54
OH38 02719/92 09:00 0.33 2805.375 7.00 0.047 113.87
DH38 02/26/92 09:50 0.2¢ 2612.410 7.035 0.034 114.11
OH38 03/11/92 09:45 (.43 2626.406 13.996 0.031 114.54
DH3B 03/18/92 09:55 0.26 2633.413 7.007 0.034 114.78
OH38 G3/25/92 10:1% 0.23 284D.427 7.0%% 0.033 115.01
DH38 04/01/92 09:20 0.25 2647.389 6.962 0.036 115.26
OH38 04/07/92 09:25 0.19 2653.392 &.003 0.032 115.45
DH38 04/15/92 09:20 0.3t 2561.389 7.997 0.039 115.76
DH38 04r22/92 09:38 0.22 2568.40 7.012 0.031 115.98
DH38 05/06/92 11:25 0.45  2682.476 0,000 0.000 116.43 Partisl evacustion, some brine Left in
hole.
DH38 05/07/92 09:35 0.07 2683.399 14.998 0.035 116.50 Combine with 0.45 liters removed 05/06/92
for total volume.
DH3R 05/13/92 13:50 0.2 268B9.576 8177 0.034 116.71
oH3s 05/21/92 10:33 0.2T7  2497.440 7.864 0.034 116.98
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TABLE A-2 (Continued)
BRINE ACCUMULATION DATA TABLE

APPENDIX A

DAYS DAYS CUMULATIVE
LITERS SINCE USED FOR LITERS LITERS

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

DH38 08727792 09:25 0,00 2703.392 0.000 0.000 116.98 No vacuum.

DH38 06/709/92 09:25 0.51 2T16.392 i8.952 0.027 117.49

DK38 04718/92 10:05 0.42 2725.420 9.028 0.047 1r.y

DH38 06/25/92 09:55 0.25 2732.413 5.993 0.036 118.14

DH38 07/01/92 09:36 0.33 2738.406 5.987 0.055 118.49

DH38 07/08/92 09:35 0.15 2745.399 6.99% 0.021 118.564

0H38 07/71%/9¢ 09:30 (.26 2752.39%6 6.997 0.034 118.88

DH38 OT/22/9¢ 09:20 0.29 2759.389 6.99% 0.041 119.17

oN38 07729792 10:05 Q.26 2766.420 7.081 0.037 119.43

bu3s 08/04/92 09:53 0.25 27T12.412 5.992 0.042 119.68

DH38 08/18/9¢ 10:22 0.38 27B6.432 14.020 ¢.027 120.06

038 09/02/92 10:20 0.56 2801.431 14.999 0.037 120.62

DH38 09709792 10:15 0.34  280B.427 6.996 0.049 120.9%

py3g 0e/17/92 09:25 0.23  2816.3%92 7.965 0.029 121.19

OH3B8 09/723/92 10:15 0.24 2822.427 6.03% 0.040 121.43

bH38 09730792 11:15 0,27 2829.46% 7.042 0.038 121.70

DH38 10/12/92 12:50 OC.38 2841.53% 12.066 0.031 122.08

DH38 10/21/92 0.38 2850.000 B.46&5 0.04% 122.46

DH38 10/28/92 (9:25 0.28 2857.392 7.392 0.038 122.74

DH3S 13711792 09:45 0.43  2871.406 14.0%4 0.03% 123.17

DKIB 11718/92 13:22 0.36 2878.557 7.151 0.050 123.53

DH3B 11725/92 09:45 0.26 2885.406 6.849 0.038 123.79

DH38 12709792 12:55 0.28 2899.538 14.132 0.020 124.07

DH38 12716792 10:25 0.42 2906.434 6.8%6 0.081 124 .49

o338 01/07/93 0DB:45 0.35 2928.348% 21.931 0.016 124.84

DH38 01/713/93 09:40 0.53 2934.403 6.038 0.088 125.%7

DH38 01/728/93 10:35 0.50 2949.441 15.038 0.033 125.87

0H38 02/11/93 10:00 0.50 2963.417 13.976 0.036 126.37

DH3B 02/26/93 10:50 0.40 297B.451 15.034 0.027 126.77

DH38 03710793 10:45 0.35 2990.448 11.997 0.029 127.12

DH38 03/19/93 09:25 0.46 2999.392 8.944 0.051 127.58

OH38 03/25/93 10:35 D.44  3005.441 6.049 0.073 128.02

DH38 03/31/93 13:25 0.27 3011.559 6.118 0,044 128.29

oN38 04/728/93 09:30 0.22 3039.396 0.000 0.000 128.51 Partial evacuation.

DH38 06/16/593 11:20 1.11  3088.472 76.913 0.017 129.62 Used bailer. Combine with 0,22 titers from
04-23-93,

DH38 08/18/93 14:19 0.28 3151.597 0.00C 0.000 129.90 Partial evacuation. Unable to sampie since
06-16-93,

oN3B 08/19/93 14:02 2.10 3152.58% 0.000 0.000 132.00 Partial evacuation,

DH3S 08/20/93 09:56 0.33  3153.414 64 . 942 0.042 132.33 Combine with 0.28 titers from 08-18-93 and
2.10 liters from 08-19-93,

DH38 11712/93  10:41 3.01 3237.445 84.031 0.036 135.34 Used bailer,

DH&O 1271384 00:00 NA 0.000 0.000 0.000 0.00 Approximate date this psrt of Room G
excavated.

DH&0 01/25/8% 00:00 NA 24.000 43.600 0.000 0.00 Downhole drilled 1724785 to 1/25/85.

AL/L-9S/WPIWIP/:R3182-A A-TI-26 301681.08
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TABLE A-2 (Continued)
BRINE ACCUMULATION DATA TABLE
Data through December 31, 1993

DAYS DAYS CUMULATIVE

LITERS SINCE USED FOR LITERS LITERS
LOCATION DATE TIME REMOVED 1/1/85 CALCULATION  PER DAY COLLECTED REMARKS
DH4AD 01/2878% 09:00 NA 27.375 3.375 0.000 0.00 Ory.
DH&O 02/05/85% 11:15 NA 35.469 8.09% 0.00¢ 0.00 Moist ar bortom.
DHLO 03/12/8% 10:10 Na 70.424 34.955 0.000 0.00 Moist muck.
DH&O 03/26/8% 09:55 MNA 84.413 13.989 0.000 0.00 Moist muck.
OHLO C4s17/85% 13:30 00.98  106.563 22.150 0.044 0.98 Brirme, muxk, and oil,
DH&L0 04/23/8% 11:33 00.26 112.481 5.918 0.0464 1.26 Brine and muck.
DK&O 04/30/85 10:49 00.11 119.451 6.970 0.015 1.35 Feoel something spongy in bottom of hole.
DHLO 05/07/8% O09:42 00.10 126.404 6.953 0.014 1.45
DH&O 05/14/85 10:40 00.09  133.444 7.040 0.013 1.54
DH4C 05/21/8% 10:26 00.07 14D.435 6.9 0.010 1.4
DH4LO 05/29/85 11:30 00.08 1468.479 8. 044 0.010 1.6%9
DH4O0 06/04/85 11:15 00.10 154.449 5.990 0.017 1.79 Salt muck in hole.
DH&O 06/11/8% 10:30 00.05 161.438 6.969 0.007 1.84
DH&O 06718/85 10:01 00.09 168.417 6.979 0.013 1.93
OH40 06725785 11:00 0D.08 175.45B 7.041 0.011% 2.01
DH4OD 07/02/85 11:00 00.0% 182.458 7.000 0,013 2.10
Dh4O 07/09/85 10:45 00.12 189.448 4.99G 0.017 2.22
DH4O 07/16/85 11:38 00.09 196.485 7.037 0.013 Z.n
(LAY 07/26/85 10:31 00.07 204.438 7.953 .0.00% 2.38
DH4O o7/30/85 10:08 00.07 210.422 5.984 0.012 2.45
DK4O 08/06/85 10:20 00.06 217.431 7.009 0.009 2.5
DH&O 08/14/85 10:43 00.07 225.447 8.016 0.009 2.58
DW&O0 08720785 10:50 00.05 231.451 6.004 0.008 2.53
DH4O 08/28/85 09:53 00.08 239.4%2 7.961 0.010 2.M
DH4O 09/04/85 10:18 00.03  246.429 7.097 0.004 .74
DH4LO 09/10/85 10:11 00.04 252.424 5.995 0.007 2.78
DH4O 09/17/85 09:31 00,03 259.397 6.973 0.004 2.3
0140 09/264/85 09:40 00.06 266.403 7.006 0.00% 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 2B0.439 7.031 0.006 2.97
DH40 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 3.1
DH40 10/29/85 09:32 00.07 301.397 5.97M 0.0%2 3.17
DH&4O 11705785 09:10 00.04 308.382 5.985 0.006 3.21
DH&G 11713785 09:5% 00.07 316.413 8,031 0.009 1.28
DH&D 11721785 11:24 00.02 324.475 8.062 0.002 3.30
DK40 12/03/85 13:20 00.08 336.556 12.081 a.607 3.38
DH&D 12710/85 12:40 00.04 343.528 6,972 0.006 3.42
DH&D 01723786 11:25 00.24 387.476 43,948 0.005 3.6 Entry restricted since 12/10/85 due to

’ mining activities.

DW&D 01/31/86 12:10 00.02 395.507 8.031 0.002 3.68
DHAD 02719/86 11:20 00.14 414.472 18.965 0.007 3.82
DH&D 02/28/86 13:10 00.05 423.549 9.077 0.006 3.87
DH&O 03/13/86 10:00 00.02 436.417 12.868 0.002 3.89
DH&O 04/24/86 10:05 00.13 478.420 42,003 0.003 4.02
DR&D 05/20/86 11:05 00.10 504.462 26.042 0.004& &£.12
DH4O 05/03/86 09:58 00.20 518.415 13.953 0.014 4.32
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TABLE A-2 (Continuedi
BRINE ACCUMULATION DATA TABLE
Data through December 31, 1983

DAYS DAYS CUMULATIVE
LITERS SINCE USED FOR LITERS LITERS

LOCATION DATE TIME REMOVED 1/1/78% CALCULATION PER DAY  COLLECTED REMARKS

OH4D 09716786 10:05 00.34 625.420 105.005 0.003 4,66 Did not collect for several months.

DH&O 11/05/86 11:18 0.27 673,471 50.051 0.00% 4.93

DH&0 12/30/86 12:00 00.25 728.500 55.029 0.005 5.18 Very dirty, ph 6.00.

DH&O 02/03/87 13:00 00.13 763.542 35.042 0.004 5.3

oW4o 03/06/87 10:55 0.09 794.455 30.913 0.003 5.40

DH4O 03/30/87 11:05 0.10 818,462 24.007 0.004 5.50

DH&O 06718787 12:00 0.19 898,500 80,038 0.002 5.69

DH4O 09701787 10:25 0.16 973.434 74.934 0.002 5.85

DH4O 02/08/88 11:30 0.55 1133.479 160.045 0.003 6.40 Collected for chamistry, semple #257.

DHLO 03729788 11:25 0.16 1183.476 49.997 0.003 6,54 Collected for chemistry, sampie #326.

DH&O 05/12/88 11:40 0,20 1227.4856 44.010 0.005 6.74 Sampled for SNL/NN PA.

DHLO 07/12/88 08:40 0.15 1288.351 80.875 0.002 5.89

DH4O 09/27/88 10:25 0.21 1365.434 7.073 0.003 7.10 Collected for chemistry, sample #532.

DH4O 12/13/88 09:45 0.12 1442.406 76.972 0.002 7.22

DH&O 03/15/89 10:35 Trace 1534.441 0.000 0,000 7.22 Ko sample. Trace of brine found.

DH4AO 04/706/89 09:50 0.27 1556.410 114.004 0.002 7.49

OH4O 04/2078% 09:20 0.09 1570.389 13.979 0.006 7.58

DH4Q a5/17/78% 10:00 0.30 1597.417 2r.028 6.0t 7.88

DH4O 06/06/8% 09:55 0.12 1617.413 19.996 .0.006 8.00

DHLO 06729789 10:25 Trace 1840.434 0.000 0.000 8.00 Trace of brine found.

DH4O a7/25/8% 10:18 0.07 1666.429 49.016 0.001 8.07

DH&O 08/16/89 09:49 0.06 1688.409 21.980 0.003 &.13

DR&O 09/12/8% 09:10 Trace 1715.382 0.000 0.000 8.13 Trace of fluid in hole,

DH4O 12/13/8% 10:25 0.20 1807.434 119.025 0.002 8.33

Di4Q 61710790 09:50 0.D8 1835.410 27.976 0.003 .41

DH4O 03/05/90 09:10 0.50 1889.382 53.972 0.009 8.9

DH4O 03/13/90 13:30 NA 1897.563 0.000 0.000 8.91  iInstalled sampler.

DH4O 03/19/90 11:25 0.09 1903.476 6.060 0.000 9.00 Brine probably left in haole.

DH&O G3,21/90 10:25 0.02 1905.434 16.052 0.007 9.02 Combined with 0.09 Liters from 03/19/90.
Used 0.11 liters for calculation.

DH&O 04/04/90 09:31 0.03 1919.397 13.963 0.%32 9.05

DHLO 05/02/90 10:41 0.09  1947.445 28.048 0.ud3 9.4

DH4Q 05716790 0%9:26 0.07 1961.393 13.948 0.005 9.21

DH&D 06/14/50 11:19 0.13 1990.472 29.079 0.004 9.34

DH&O 06/20/90 09:40 0.02 1996.403 5.931 0.003 $.36

DHLO 06/28/90 09:00 0.03 2004.375 7.2 G.004 p.39

DH40 077177906 $1:17 0.10 2023.470 19.095 0.005 9.49

DH&LO 03720791 09:26 0.72 2269.392 0.000 0.000 10.21  Some brine may have been Left in hole.
First evacyation with bailer, second with
pump.

OH&O 03/728/91 10:17 0.54 2277.428 253.958 0.005% 10.75 Combined with 0.72 Liters from 03/20/91.

DO 04710791 B8:40 0.10 2290.333 12.905 0.008 10.85

DH4G 06/17/91 10:22 0.04 2297.432 7.099 0.C2% 10.8%

DHAO 05/01/91 09:20 0.10 2311.389 13.957 0.007 10.9¢

DH&4OQ 05/29/91 09:50 06.16 2339.410 28.021 0.005 11.15

DHLD 06726791 09:05 0,17  2367.378 27.968 0.006 11.32

DH4O o7/11/91  10:40 0.11 2382.444 15.066 0.007 11.43
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TABLE A-2 (Continued)

APPENDIX A

DAYS DAYS CUMULAT [VE

LITERS SINCE  USED FOR LITERS LITERS
LOCATION DATE TIME REMOVED 1/1/85 CALCULATION PER DAY  COLLECTED REMARKS
DHLO 08/08/91 09:15 0.18 2410.385 27.9461 0.006 11.8%
DH4O 08/21/91 10:50 0.10 2423.451 13.0456 0.008 11.71
DH&O 0918/ 09:15 0.14  2451.385 27.934 0.005 11,85
DH4O 09725/91 11:55 0,13 2458.497 7.112 0.018 11.98
DHLD 10716791 09:25 0.15  2479.392 20.895 0.007 12.13
DH4O 10/23/91 09:40 0.07  24856.40% 7.011 0.010 12.20
DH&D 11/13/91 09:30 0.14  2507.396 20.993 0.007 12.34
DH&AO 11/27/91 10:00 0.10 2521.417 14.021 0.007 12.44
DH4O 12711791 09:40 0.11  2535.403 13.986 0.008 12.55
DH&D 01/08/92 09:52 0,13 2563.411 28.008 0.005 12.68
DH4O 01722792 08:42 0.10 2577.343 13.952 0.007 12.78
DH4O 01/29/9¢ 09:56 0.05 25B4.414 7.051 0.007 12.83
DH40 02/12/92 08:5% 0.11 2598.370 13.9%6 0.008 12.9¢4
OH4O 02/719/92 09:15 0.07 2605.385 7.01% 0.010 13.01
DH4O 02/26/9t 09145 0.05 2612.406 7.021 0.007 13.06
DH40 03/11/92 09:60 0.02 2626.403 13,997 0.001 13.08
DH4O 03/18/92 09:50 0.18 2633.410 7.007 0.026 13.26
DH&4O 03725/92 10:30 0.04 25640.438 7.028 0.006 13.30
DR4O 04/15/92 09:15 0.15  2661.385 20.947 .0.007 13.4%
DH4O 04s22/92 09:35 0.07 2668.3%9 7.014 0.010 13.52
DHLO 05/06/92 11:20 0.13  2682.472 14.073 0.009 13.65
DH&0 05/27/92 09:15 0.6 2703.385 20.913 0.008 13.81
DR&O 05/09/92 09:15 0.11 276,385 13.000 0.00c8 13.92
DH&LO 06/18/92 10:00 0.09 2725.417 9.032 0.010 14.01
DH4A0 D6/25/92 09:50 0.0B 2732.410 6.993 a.0Mm 14.09
DHAO 07/01/92 09:30 0.18 2738.39% 5.986 0.030 14.27
DH40 07/15/92 09:25 0.19 2752.3%92 13.996 0.014 14.46
DH&D 07/22/92 09:15 G.16 2759.385 6.993 0.023 14.62
DH&O 07/29/92 09:57 0.10 2766.41% 7.030 0.014 14.72
DH&O 0B/04/92 09:45 0.12 2772.406 5.991 0.020 14.84
DH40 08/18/92 09:5¢ 0.28 2786.416 14.010 0.020 15.12
DH40 09/02/92 10:00 0.30 2801.417 15.001% 0.020 15.42
DH&O 09/09/%2 10:05 0.15 2808.420 7.003 0.021 15.57
DH&O 09/17/92 09:15 0.16 2816.385 7.965 0.020 15.73
DHLO 09/23/92 10:10 0.11 2822.424 6.039 0.018 15.84
DHAD 10712792 12:45 0,20 2841.531% 19.107 0.010 16.04
DHAO 10/21/92 13:10 0.28  2B50.549 ¢.018 0.031t 16.32
DH4D 10728/92 09:20 0.10 2857.389 &6.840 0.015 16.42
DH4O 11/11/92 09:40 0.38  2871.403 14.014 0.027 16.80
DH4O 11/718/92 13:15 0.17 2878.552 T.149 0.024 16.97
DH4D 11725/92 09:40 0.09 2885.403 6.851 0.013 17.06
DH&O 12/09/92 12:45 0.25 2899.531 14.128 a.018 17.31
DH&D 12/16/92 10:20 0.04 2906.431 6,900 0.006 17.35
DN&O 01/07/93 D8:40 0.27 2928.351 21.930 0.012 17.62
DR&O 01713/93 09:53 0.53 2934.412 6.051 0.088 18.15
DH&O 01/28/93 10:25 0.30 2949.434 15.022 0.020 18.45
bH&O 02/11/93 09:55 0.30 2963.413 13,979 0.027 18.75
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TABLE A-2 (Continued)
BRINE ACCUMULATION DATA TABLE
Data through December 31, 1993

DAYS DAYS CUMULATIVE
LITERS SINCE USED FOR LITERS LITERS

LOCATION DATE TIME REMOVED 171785 CALCULATION PER DAY COLLECTED REMARKS

DRGO 02/26793 10:45 0.23 2978.448 15.038 0.015 14.98

DH&OD 03710793 10:40 0.43  2990.444 11.996 0.036 19.61

DH4O 03719793 09:28 0.22 2999.39% 8.950 0.625 19.43

DH40 03/25/93 10:15 0.10 3005.427 6,033 0.017 19.73

DHAO 03/31/93 13:05 0.13  3011.545 6.118 0.021 19.86

DH4O 04/28/93 09:15 0.48 3039.385 27.840 0.017 20.34

DH4LO 06/16/9% 11:30 0.45 3088.479 49.094 0.009 20.79

DH4O 08/19/90 14:12 0.42 3152.592 64.113 0.007 21.21

DH4O 11/12/9% 10:28 0.78 3237.436 84 . B4t 0.009 21.99

DH42 12/30/86 00:00 NA 0.000 0.000 0.000 0.00 Approximate cdate this part of Room G
sxcavated.

Dh&2 01/23/85 00:00 NA 22.000 26.000 0.000 0.00 Downhole drilled.

DH&42 01/28/85 0%:00 NA 27.375 0.000 0,000 0.00 Moist muck at the bottom,

DH42 02/05/85 11:15 00.27 35.469 13.469 0.620 0.27 Firat time collected.

DHe2 02/11/85 11:00 00.30 41,458 5.989 0.050 0.57

DH42 02/19/85 13:10 00,33 4£9.549 8.091 0.041 0.%0

DHéG2 02/26/85 10:45 00.26 56.448 6.899 .0.038 1.16

D42 03/05/85 10:00 00.28 &3.417 6.969 0.040 1.44

DH&2 03/12/85 10:20 00.25 70.431 7.014 0.036 1.69

DHAZ 03/20/85 10:54 00,25 78.454 8.023 0.03 1.%4 Valve lesked, some brine drained back down
hole.

DHAZ 03/26/85 10:06 00.28 84.421 5.947 0.047 2.22

DH&Z 06702/85 10:45 00.26 91.448 7.027 0.037 2.48

DH&2 04710785 10:45 00.29 99.448 8.000 4.035 2.77

DN42 0417785 13:30 00,24  106.563 7.115 0.034 3.0%

DH&4Z 04723785 13:23 00.046 112.558 5.995 0.007 3.05 sSignificant volume of brine drained back
down hoie.

DH4Z 04730785 10:31 00.38 119.438 6.880 0.055 3.43

OR&2 05707785 09:25 00.33  126.392 6.954 0.047 3.76

Di42 05/14/85 10:30 00.25 133,438 7.046 0.035 4.01

DH&2 05721785 10:17 00.26 140.428 6.990 p.037 4.27

DH42 05/29/85 10:10 00.30  148.424 7.996 0.038 4.57

DH&Z2 06704785 10:45 00.22 154.44B 6.024 0.037 4. 19

DH42 06711785 10:10 00.25 16%1.424 6.976 0.035 5.04

DHL2 06/18/85 09:53 00.25 168.412 6.988 0.03s8 5.29

Dh42 06/25/85 11:15 00.25 175.469 7.057 0.035 5.54

DH&2 07702785 11:00 00.24 182.458 6.989 0.034 5.78

DH&Z G7/09/85 10:30 00.25 189.438 £.980 0.036 6.03

Dié2 07/16/85 11:08 00.25 196.464 7.026 0.036 6.28 Brine effervesces.

DH42 07/24/85 10:19 00.28 204.430 7.966 0.035 6.56

DHG2 07/30/85 ©09:57 00.22 210.415 5.985 0.257 6.78

Di42 08/06/85 10:13 00.2&6 217.426 7.011 0.237 7.04

DH42 08/14/85 10:59 00.27 225.458 8.032 0.C34 7.31

DH&2 08/20/85 10:45 00.21 231.448 5.990 0.73% 7.52

DHéZ 08/28/85 09:45 00,29 239.406 7.958 0.036 7.81
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TABLE A-2 (Continued]
BRINE ACCUMULATION DATA TABLE
Data through December 31, 1993

DAYS DAYS CUMULATIVE

LITERS SINCE USED FDR LITERS LITERS
LOCAT 10N DATE TIME REMOVED 171785 CALCULATION  PER DAY COLLECTED REMARKS
DH&2 09704785 10:12 00.25 246.425 7.019 0.036 8.06
DH&2 09/10/85 09:56 00.21 2%2.4%4 5.989 0.03% 8.27
DHG2 09/17/85 09:28 00.28 2%9.393 6.979 0.040 8.55
DH42 09724785 09:37 00.24 266.401 7.008 0.034 8.7v
DH42 10/01/85 09:44 00.26 273.406 7.005 0.034 .03
oHG2 16/08/85 10:25 00.23 280.434 7.028 0.033 9.26
DH&2 10715785 10:00 00.23 287.417 6.983 0.033 9.49
DH&2 10/23/8% 10:07 00.26 295.422 8.005 0.032 2.75
DH42 10/29/85 09:16 00.24 303.384 5.964 0.040 9.99
DH&42 11/05/85 09:05 00.22 308.378 6.992 0.031 10.21
D42 11/13/85 09:46 00.26 316.407 8.029 0.032 10.47
DRé&2 1M/21/85% 10:53 00.26  324.453 8.046 0.032 10,73
DH&2 11/26/78% 10:59 00.16 329.458 5.005 0.032 10.89
DH&2 12/03/85 13:10 00.20 336.549 7.091 0.028 11.09 Sample for chamistry snalysis, #2.
DHL2 12/710/85% 12:50 00.22 343.535 6.984 0.031 1.5
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.

DHL2 01,3185 12:05 00.30 395.503 8.024 0.037 12.93
DH42 02/12/8& 10:35 00.38 407.441 11.938 -0.032 13.31
DH42 02/19/856 11:10 00.22 414.465 T.024 .03 13.53
DHL2 02/28/85 13:00 00.31 423.542 9.077 0.034 13.84
Dha2 03/06/85 10:30 00,17 429.438 5.896 0.029 14.01
DH&2 03/13/86 09:53 00.21 436.412 6.974 0.030 14.22
DHG2 D3/26/86 10:00 00.39 449.417 13.005 0.030 14.61
DH&2 04/02/86 09:25 00.20 456.392 6.975 0.029 14.81
DH&2 04708786 09:30 00.20 462.396 6.004 0.033 15.01
DH42 04/16/86 11:55 00.24 470.497 8.101 0.030 15.25
DH&42 04/26/86 09:55 00.21 478.413 7.916 0.027 15.46
DH4Z 04/30/B6 10:41T 00.17 4B84.445 6.032 0.028 15.63
DH42 05/06/86 10:10 00.19 490.424 5.979 0.032 15.82
DH42 05/13/86 10:00 00.20 497.417 6.993 0,029 16.02
DH&42 05720766 11:00 00.20 504.458 7.041 0.028 16.22
DH42 05/27/7686 15:35 00.20 511.649 7.191 0.028 16.42
DH&2 06/03/86 09:50 00.20 S18.410 8.761 0.030 16.62
OH42 06/10/86 11:13 00.17 525.467 7.057 0.024 16.79
DHe2 D&/1T/B6 10240 00.20 532.444 6.977 0.029 16.99 Sample for brine chemistry, #22.
DH42 06/26/86 10:40 00.18 539.444 7.000 0.026 17.17
DHG2 07/01/86 13:45 00.20 546.573 7.12¢9 0.028 17.37
DH&2 07/08/36 10:22 00.20 553.432 6.859 0.02¢% 17.57
DhHé2 07716786 10315 00.30  561.427 7.995 0.038 17.487
DH42 07/22/36 0%:50 00.16 567.410 5.083 0.027 18.03
DHé62 07/29/86 10:2% 00.20 S74.434 7.024 0.028 18.23
DH42 08705786 11:00 00.22 581.458 7.024 0.031 18.45
DH&42 o8/12/86 10:20 00.20 588.431 6.973 0.029 18.65
DH&Z 08/19/86 11:20 00.18 595.472 7.041 0.026 18.83
DH&2 08/26/86 10:25 00.20 602.434 6.962 0.029 19.03 Static {evel not measured.
DH42 09/04/86 10:20 00.25 S11.431 8.997 0.028 19.28
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TABLE A-2 {Continued)
BRINE ACCUMULATION DATA TABLE
Data through December 31, 1993

DAYS DAYS CUMULATIVE
LITERS SINCE USED FOR LITERS LITERS

LOCATION DAYE TIME REMOVED 1/1/85 CALCULATION PER DAY COLLECTED REMARKS
DH&2 09/709/86 09:46 00.14 416.407 4.976 0.028 19.42 Somple #24.
DH&2 09/16/86 09:52 00.20 623.4M1 7.004 0.02¢9 19.62
DH42 09/23/86 09:38 00.15 630.415 7.004 D.021 19.77
DH&2 10/01/86 12:05 00.36 &£38.502 8.087 0.045 20.13
DH&Z 10/08/86 10:55 00.15  645.45% 6.953 0.022 20.28
DH&2 10/14/86 11:19 00.15  651.472 6.017 0.025 20.43
Ch42 t1/05/,85 11:07 0.52 673463 21.9 0.024 20.95
DH&2 11/20/856 12:10 00.33 488.507 15.044 0.022 21.28
DH42 12/30/86 11:45 00.78  T2B.490 39.983 0.020 22.06 0.50 liters for sample, pH 5.91.
DH&2 02/03/87 12:50 00.85 763.53% 35.045 0.024 22.91
CH&2 03/06/87 10:45 0.68 T94 . 448 30.913 0.022 23.59
He2 03/30/87 11:00 D.53 818.458 24.010 0.022 24.12
DH&2 05/07/87 11:15 0.90 BS6.469 38.011 0.024 25.02 Brine effervesces.
DH&Z 06/17/87 10:35 0.9 897441 0.000 0.000 25.93 Samples removed for chemistry, #1124,

#1128, Vood fragments in hole. Some brine
(eft in hole, no calculation.

R4 06/18/87 11:56 0.10 B98.497 42.028 0.024 26,03 Calculated using 1.01 Liters (0.91 liters
&6/17/87 plus 0.10 Liters 6/18/87).

DH&2 07/28/87 11:10 0.9¢ v38.465 39.968 .0.024 26,97

DH&2 09701787 10:15 0.79 O73.4827 34.962 0.023 27.76 Collected for chemistry, sample #151 ALB.

LTV 10/20/87 11:31 1.29 1022.480 49.053 0.026 29.05

DH42 14719787 10:55 0.75  1052.45% 29.975 0.025 29.80 Collected for chemistry, sample ¥229.

DH42 01/704/88 11:30 1.13  1098.479 46.026 0.025 30.93

DHL2 02/08/88 11:20 0.75 1133.472 34.993 0.02% 31.68 cCollected for chemistry, sample #255 &
#256.

DH&2 03/29/88 11:20 1.10 1183.472 50.000 0.022 32.78 Collected for chemistry, sampie #323 -
¥325.

DH&2 05/05/88 09:3¢ 0.75. 1220.39% 36,924 0.020 33.53 Sampled for SNL/NM PA.

DH42 05/12/88 09:45 0.13  1227.406 7.010 0.019 33.66 Sampled for SNL/NM PA,

DH42 07712/88 08:35 1.15 1288.358 60.952 0.019 34.81 Collected for chemistry, sample #4155 L
#416.

DHg2 07/28,88 1G:16 0.34 1304.424 16.066 0.021 35.15 Sampled for SKL/NM PA,

DH42 09/27/88 10:20 0.66  1365.431 61.007 0.011 35.81 Collected for chemistry, sample #530 &
#531.

DH42 12713/88 09:38 1.71  1442.601 76.970 0.022 37.52 cCollected for chemistry. sampie #528 -
w531,

VT 03/15/89 10:30 1.50 1534.438 92.037 0.016 39.02 Sampie saved for chemistry, sample #722 -
724,

DH&2 04/06/89 10:10 0.56 1556.424 21.986 0.025 19.56

DH42 04/20/89 09:10 0.50 1570.382 13.958 0.036 40.06

DH&2 05/17/89 09:45 0.66 1597.406 27.024 0.024 40.72

Dh42 06/06/89 09:50 0.41 1617.410 20.004 0.020 41.13  Sample saved for chemistry,

DH&2 06729789 10:20 0.35  1640.431 23.021 0.015 41.48

D42 07/25/789 10:10 0.55 1686.424 25.993 0.021 42.03 Sample saved for SNL brine study.

DN&2 08/16/89 09:40 0.36 1688.403 21.979 0.016 42.39

DH&2 09/12/8% 09:00 0.35 1715.37% 26.972 0.013 42.74 Sample saved for chemistry.

DH&2 12/713/89 10:03 1.50 1807.41¢9 92.044 0.016 44.26 Sample saved for chemistry, sample #895.

AL/-95/WPIWIP.R3192.A A-TI-32 301681.08



BRINE SAMPLING AND EVALUATION PROGRAM REPORT 1992-1993 APPENDIX A

TABLE A-2 (Continued)
BRINE ACCUMULATION DATA TABLE
Data through December 31, 1993

DAYS DAYS CUMULATIVE
LITERS SINCE USED FOR LITERS LITERS
LOCATION DATE TIME REMOVED 1/1/85 CALCULATION PER DAY COLLECTED REMARKS
tHé2 01/10/90 09:45 0.70 1835.406 27.987 0.025 &% .94
D42 D1/24/90 09:57 0.27 1849.415 14.009 0.01% 45.21
DR42 02/07/90 10:23 0.34  1863.433 14.018 0.024 45.55
Dh42 02/21/90 10:19 0.32 1877.430 13.997 0.023 45.87
DH&2 03/05/90 09:00 0.3§ 1889.375 11.945 0.030 46.23
DH&2 03/13/90 12:00 NA 1897.500 0.000 0.000 46.23 Instatled sampler.
DH42 03719790 11:12 0.06 1903.467 14.092 0.004 46.29 Brine probably left in hole.
oHé2 03/21/90 10:23 0.08 1905.433 1.966 0.041 46.37 Combined with 0.06 Liters from 03/19/90.
Used 0.14 liters for calculation,
oHe2 04/04/90 09:24 0.26 1919.392 13,959 0.017 46.61
DH&2 04/10/90 08:43 0.14 1925.343 5.971 0.023 46.75
nié2 04/17790 10:29 0.%% 1932, 437 7.076 0.020 46.89
DH&L2Z 04/24/90 09:26 0.13  1939.393 6.956 6.019 47.02
DH&2 05/02/90 10:39 0.15  1947.444 8.051 0.019 &T.7
DH&Z 05/09/90 09:01 0.13  1954.37% 6.932 0.01% 47.30
DH&Z 05/16/90 09:11 G.13  1961.383 7.007 0.019 47.43
D42 05/23/90 12:08 0.14 1968.506 7.123 0.020 47.57
DH&Z 05/31/90 08:59 G.13 1976.374 7.858 0.017 47.70
] T 06706/90 09:37 0.13  1982.401 6.027 ,0.022 47.83
PHE2 06714790 08:46 0.16 1990.345 7.964 0.020 47.99
DPH&Z 06/20/90 09:35 0.12 1996.39%9 6.034 0.020 48.11
PH&2 06/28/90 O08:55 0.15 2004.372 7.973 0.019 48.26
PHL2 07/17/9C 11:08 0.31 2023.464 19.092 0.016 48,57
DH&42 07/25/9¢ 09:40 0.20 2031.403 7.93¢ 0.025% 48,77
DH&2 08/01/9C 10:20 0.15  2038.43 7.028 0.021 48.92
DH&42 03/28/91 10:06 3.02 2277.421 0.0G0 0.000 S1.94 Some brine may have been left in hole.
Sampler still functioning.
DH42 04/10/91 0B:46 0.90 2290.38% 0.000 0.000 52.84 Partial evacuation.
DH42 04711/91 08:42 0.50 2291.363 252.932 0.017 53.34 Combined with 3.02 liters from 03/28/91 and
0.9C titers from 04/10/91.
DH&2 04/17/91 10:17 0,11  2297.428 6.065 0.018 53.45
OH&2 04724791 09:05 0.12 2304.378 6.950 0.017 53.57
DH42 05/01/91 09:11 0.12 2311.383 7.005 0.017 53.69
DHL2 05/08/91 08:24 0©0.12 2318.350 6.967 0.017 53.81
DH&2 05/15/91 09:02 0.12 2325.37% 7.026 0.017 53.93
DH&2 05/29/91 09:55 0.27 2339.413 14.037 0.019 54.20
DH42 06/05/91 13:40 0.14 2346.569 7.156 0.020 54.34
OH42 06712/91 10:07 0.12 2353.422 6.853 0.018 Sk, 46
DH&2 06719/91 13:35 0.13  2360.566 7.%64 0.018 54.59
OH4Z 08/26/91 09:10 0.12 2367.382 6.816 0.018 54.71
DH&2 07/711/91 10:49 0.27  2382.451 15.069 0.013 54.98
Dhé2 07/17/91 09:22 0.11 2388.39%0 5.939 0.019 55.09
DHG2 07/30/91 10:15 0.30 2401.427 13.0%37 0.023 55.39
DH&2 08/08/91 09:10 0.24 24610.382 8.955 0.027 55.63
DHL2 08/14/91 10:33 0.16  2416.440 6.058 0.026 55,79
DH&Z 08721791 10:45 0.17 2423.448 7.008 0.024 55.96
DH42 08/28/9% 10:10 0.246 2430.424 6.976 0.034 56.20

AL/1-95/WPIWIP/:R3192-A A-II-33 301681.08



BRINE SAMFLING AND EVALUATION PROGRAM REPORT 1992-1993

Data through December 31, 1993

TABLE A-2 (Continued)]
BRINE ACCUMULATION DATA TABLE

DAYS DAYS CUMULATIVE
LITERS SINCE USED FOR LITERS LITERS
LOCAT 10N DATE TIME REMOVED 171/85 CALCULATION PER DAY COLLECTED - REMARKS
DH&2 09/04/91 11:10 0.18  2437.465 7.041 0.026 56.38
DH&2 09711791 11:40 0.16 244,486 7.021 0.023 56.54
DH4Z 09/18/91 09:10 0.18  2451.382 6.896 0.026 56.72
DH&2 09/25/91 11:52 0.15  2458.49% 7.112 0.021 56.87
DH&2 10/02/91 11:00 0.15  2465.458 5.964 0.022 57.02
D42 10/16/91 09:15 0.26  2479.385 13.927 0.019 57.28
OH4Z 1072579t 09:31 0.16  2486.397 7.012 0.023 §7.44
D42 11706/91 10:03 0.28  2500.419 14.022 0.020 57.72
DH42 11713791 09:35 0.15 2507.399 6.980 0.021 57.87
OHé2 11720791 11:20 0.14  2514.472 7.073 0.020 53.01
DH&2 11/27/9% 10:05 0.13  2521.420 6.948 0.019 58,14
DHG2 12706791 09:52 0.12 2528.411 6.991°  a.017 58.26
DHG2 12/11/9% 09:35 0.10 2535.399 6.988 0.0% 58.36
DH&2 12/18/91  09:15 0.13  2542.385 6.986 0.019 58.49
DH&2 12/23/91 08:40 0.1  2547.361 4976 0.020 58.59
DH42 01/08/92 09:50 0.31 2563.410 16.049 0.019 58.90
DH&2 01715/82 09:40 0.11  2570.403 6.993 0.016 $9.01
DH&2 01/22/92 08:35 0.16 2577.358 6.955 0.023 59.17
pH42 01/29/92 09:53 0.17  2584.412 7.054 .0.026 59.34
DH42 02/12/92 08:49 0.26 2998.367 13,955 0.019 59.40
DH&2 02/19/92 09:18 0.10  2605.388 7.021 0.014 59.70
DH42 02/26/92 09:35 0.17  2612.399 7.01 0.024 59.87
DHGZ 03/11/92 09:30 0.23  2626.396 13.997 .06 60.10
DH62 03/18/92 09:52 0.13  2633.4M1 7.015 0.019 60.23
DHA2 03/25/92 10:25 0.39 2640.434 7.023 0.056 60.62
OHGZ 04701/52 09:10 0.13  2647.382 6.948 0.019 60.75
DHG2 04707/52 09:13 0.09 2653.384 6.002 0.015 60.84
DH&2 04715/§2 09:08 0.15 2661.381 7.997 0.019 60.99
DH&Z 04/22/92 09:30 0.13  2668.396 7.015 0.019 61.12
DHG2 05/06/92 11:15 0.06  2682.469 14.073 0.004 61.18  Hole examined, no brine Left in hole.
DHGZ 05/13/92 13:47 0.19  2689.574 7.105 0.027 61.37
OH&2 05/21/92 10:29 0.26 2697.437 7.863 0.033 61.63
DH42 05/27/92 09:10 0.12 2703.382 5.945 0.020 61.75
DHA2 06/09/92 09:10 0.22 2716.382 13.000 0.017 81.97
D42 06/18/92 09:55 0.09 2725.413 $.031 0.010 62.06
DH&Z 06/25/92 09:45 0.17  2732.406 6.993 0.024 62.23
DH2 07/01/92 09:15 0.09 2738.385 5.979 0.095 62.32
DH&2 07/08/92 09:25 0.12  2745.392 7.007 0.017 62.44
D42 07/15/92 09:18 0.12 2752.388 6.996 0.017 62.56
oH&2 07722752 09:16 0.12  2759.382 6.99% 0.017 62.68
D42 07/29792 09:51 0.14  2766.410 7.028 0.020 62.82
OH&2 08/04/92 09:37 0.10 2772.40 5.999 0.017 62.92
DNéZ 08/18/92 09:54 0.23  2786.413 14.012 0.016 63.15
D42 09/02/92 09:53 0.23  2801.412 14.999 0.015 63.38
OH&2 09/09/92 10:00 0.16 2808.417 7.005 0.023 £3.54
DH&2 09/17/92 09:10 D.08  2816.382 7.965 0.010 63.62
DHé2 09/23/92 10:06 D.12 2822.419 6.037 0.020 63.74
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TABLE A-2 {(Continued)
BRINE ACCUMULATION DATA TABLE
Data through December 31, 1983

DAYS DAYS CUMULATIVE
LITERS SINCE USED FOR LITERS LITERS
LOCATION DATE TIME REMOVED 171785 CALCULATION PER DAY COLLECTED REMARKS
DH&2 09/30/9¢ 11:05 0.10 2829.4862 7.043 0.014 63.584
DH42 10712792 12:40 0.10 2841.528 12.066 0.008 43 .94 cr-
DH&2 10721/92 13:05 0.28 2850.54% 9.017 0.031 64.22
DH42 10/28/92 09:15 0.13 2857.385 6.840 0.019 64.35
DH42 11711/92 09:35 0,20 2871.3W 14,014 0.014 64.55
DH&2 11718792 13:11 0,10 2878.549 7.150 0.014 64 .65
DH42 11/725/92 09:35% 0.10 2885.399 6.850 0.015 &4.75
oH42 12769792 12:35 (.27 2899.52% 14,125 g.019 65.02
DH&2 12716792 10315 0.15  2906.427 6.903 0.022 65.17
DH42 01/07/935 08:35 0.07 2928.358 21.931 0.003 85.24
DH&4Z 01713/93 09:48 0.22 29%4.408 6.050 0.036 65.46
DH&2 01728793 10:20 0.09 2949.431 15.023 ¢.006 65.55
DH42 02/11/93 09:45 0.02 2963.406 13.97% 0.001 65.57
DH42 02/726/9% 10:30 0.13 2978.438 15.032 0.009 65.70
D42 0371093 10:16 0.26 2990.42B 11.990 0.022 65.96
DH42 03/19/93 09:40 0.00 2999.403 8.975 0.000 65.96
DRéZ 03,/25/93 10:10 0.05 300S.424 6.021 0.008 66.01
ON&2 03/31/93 12:45 0.22 3011.5%1 6.107 0.036 66.23
DH42Z 04/28/93 09:00 0.25 3039.375 27 .844 .2.008 56.4b
OH&Z 06/16/93 11:35 0.16 3088.483 49.108 0.003 b66.62
DH42 08/18/93 10:30 0.35 3151.438 0.000 0.000 85.97 Partial evacuation. Unable to sample since
0&-16-93.
DHé&2 08720/63 09:649 0.35 3153.409 64.926 0.011 67.32 Combine with 0.35 (iters from 08-13-93.
DH42 1170968 10:37 0.34  3234.442 0.000 0.000 67.66 Partial evacuation.
DH42 11712793 10:24 0.65 3237.433 B84.024 0.012 68.31 Used bailer. Combine with 0.34 Liters from
11-09-93.
DHAZA 127307884  00:00 NA 0.000 0.000 0.000 0.00 Approximate date this part of Room G
excavated.
DHARA 01/25/85 00:00 NA 24.000 0.000 0.000 0.00 Downhole drilled (re-drilt of DH&42) to
racover core from 20 to 40 ft.
Dié2A 01/28/35 09:00 NA 27.375 0.000 0.000 0.00 Brine in hole.
DH&2A 02/05/85 11:15 00.85 35.469 37.469 0.023 0.8%5 First time collected,
DH&2A 027%11/85 11:00 00.9% 41.458 5.989 0.165 1.84
DH42A 02719785 12:10 01.45 49.507 8.049 0.180 3.29
OHG2A 02/26/85 10:45 01.18 56.448 6.941 0.170 4.47
DH42A 03/05/85 10:00 01.24 63.417 6.969 0.178 5.7
OH&GZA 03/12/85 10:20 01,29 70.631 7.014 0.184 7.00
DH62A  03/20/B5 11:00 01.45  78.458 8.027 0.181 8.45
DH4ZA 03/26/85 10:10 01.07 84,424 5.966 0.179 9.52
DNG2A 04L/02/85 10:45 0%1.15 91.448 7.024 0.164 10.67
DH4ZA 04710785 10:45 01.45 99.648 8.000 0.181% 12.12
DH&2A 06/17/785 13:30 01.32 105.543 7.115 0,186 13.44
DH&2A 04/23/85 13:23 01.07 112.558 5.995% 0.178 14.51
DH&2A 04/30/85 10:23 01.35 119,433 6.875 0.196 15.86
DH&LZA 05/07/85 09:23 01.39 126.37M 6.958 0.200 17.25
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TABLE A-2 (Continued/
BRINE ACCUMULATION DATA TABLE
Data through Decamber 31, 1983

PAYS DAYS CUMULATIVE
L1TERS SINCE USED FOR LITERS LITERS
LOCATLION DATE TIME REMOVED 171785 CALCULATION PER DAY COLLECTED REMARKS
DHEZA 05714785 10:25 01.34 133.43% 7.043 0.190 18.59
DH&ZA 05721785 10:14 01.29 140.426 6.992 g.184 19.88
DHEA 05729785 10:30 01.28 148.438 8.012 0.1560 21,16
DHGZA 06704785 10:50 01.03  154.451 6.013 0.174 22.19
DHAZA 06/11/85% 10:15 01.19  161.427 6.976 0.1 23.38
DH&ZA 06718/85 09:51 01.18 168.410 6.9 G.16% 24 .56
DH4ZA 06/25/85 11:058 01.16 175.462 7.052 0.164 25.712
OR&2A 07,02/85 11:00 01.12 182,458 6.996 0.160 26.84
DH&2A 07/09/85 10:25 01.12 189.434 6.976 0.161 27.96 Gas effervescing from sample.
DH&ZA 07/16/85 11:10 01.11 196,465 7.031 0.158 29.07 Brine effervesces.
DH&2A 07/24/85 10:25 01.25 204.434 7.569 0.154 30.30
DH&ZA 07/30/85 09:54 00.96 210.413 5.979 0.157 31.24
DH4LZA 08/06/85% 10:10 01.05 217.424 7.011 0.150 32.29
DHAZA 08/14/85 10:33 01.11 225.440 8.016 0.138 33.40
DH42ZA 08/20/85 10:1% 00.92 231.426 5.984 0.154 34,32
DN42A 08/28/8% 09:40 01,17 239.403 7.977 0.147 315.49
DH&ZA 09/04/8% 10:10 00.99 246.424 7.021 0.14% 356.48
DHG2A 09710/85 09:55 00.83 252.413 5.989 0.139 37.31
Dua2A 09/17/85 09:25 00.92 259.3%2 &.979 0,132 38.23
DHG2A 09/24/8% 09:25 00.96 266.392 7.000 0.134 39.17
DH42A 10701785 09:40 00.93 273.403 7.011 0.133 40.10
DH&2ZA 10/08/85 10:24 00.96 280.433 7.030 0.137 41,06
DHG2A 10795785 10:15 00.81 287.427 6.994 0.116 41.B7
DH42A 10723785 10:10 01.02 295.424 7.997 0.128 42.89
DH&2A 10729785 09:20 00.75% 301.389 5.965 0.126 43.64
DH&ZA 11405/85 09:00 00.856 308.375 6.986 0.123 44 .50
DH&GZA 1713785 09:44 01.03  316.406 B.031 0.128 45.53
DH4ZA 11/21/785 10:50 00.94 324.451 8.045 0.117 46.47
DH&ZA 11726/85 10:55 00.61 329.45% 5.004 0.122 47.08
DHLZA 12/03/85 13:05 00.78  334.545 7.090 0.110 47.86 Sample for chemistry analysis, #1,
DH&ZA 12/10786% 12:50 00.86 343.535 6.990 6.123 48.72
DHG2A Gt/23/86 11:40 05.13 387.486 43.951 0.117 S3.85 Entry restricted since 12710/85 due to
mining activities.

DHE2A 01/31/86 12:00 00.92 395.500 8.014 0.115 $4.77
DHGZA 02/12/86 10:40 01.36 407.4644 11.944 0.114 56,13
DH4ZA Q2719786 11:15 G080  414.469 7.025 0.114 56.93
DHé2A 02728736 12:55 00.90 423.538 9.069 0.099 57.83
DH42A 03/04/36 10:25 00.70 429.434 5.89 0.119 58.53
DH&ZA 03/13/786 09:48 00.73  436.408 &8.97% 0.105 59.26
DH&2A 03/26/86 09:40 01.39 449.403 12.995 0.107 60,45
DN&2A 04/02/86 09:20 00.80 456.389 6.985 0,115 61.45
DH4ZA 04L/08/86 09:28 00.83 462.39% 6,005 0.105 62.08
DH42A 04716786 11:50 00.89 470,493 8.099 0.110 62.97
DH&2A 04/26/86 09:50 00.67 478.410 7.917 0.085 463.64
DH&2A 04/30/86 10:36 00.76 4Bk.442 6.032 0.124 &4 .40
DH&ZA 05/06/86 10:00 00.55 490.417 5.97% 0.092 64.95
DH&ZA 05/13/86 10:00 00.73 497.417 7.000 a.104 85.48
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Data through December 31, 1993

TABLE A-2 (Continued)
BRINE ACCUMULATION DATA TABLE

DAYS DAYS CUMULATIVE
LITERS SINCE USED FOR LITERS LITERS

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

DH&2ZA 05/20786 11:00 00G.70 504.458 7.041 0.099 656.38

DHAZA 05/27/86 15:35 00.65 S511.649 7.191 0.090 67.03

DHA2A 06/03/8¢4 09:50 00.66 518.410 6.761 0.098 467.69

DH42A 06/10/86 11:15 00.54 525.469 7.059 0.076 68.23

DH&2A 06/17/86 10:31 00.65 532.438 6.969 0.093 68.88 Sample for brine chemisrtry, #21,

DH&2A 06724786 10:45 00.63 539.448 7.010 0.090 59.51

DHAZA D7/01/86 13:50 00.71 548,576 7.128 0.100 70.22

DH&2A 07/08/86 10:25 00.63 553.434 6.858 0.092 70.85

DR&2A 07/16/86 10:00 00.68 561.417 7.983 0.083 71.51

OH&2A 07722/86 48 00,81 567.408 5,991 0.102 r2.12

OHé2A 07720/86 10:25 00.77 S574.434 7.026 0.101 72.83

DH42A 08/705/86 10:55 00,566  581.455 7.021 0.0% 73.49

DHEZA 08712786 10:23 00.63 538.433 6.978 0.0%0 T4.12

DH42A 08719786 11:22 00.68 595.474 7.041 0.097 74.80

DHG2A 08726786 10:28 00.48 402.435 6,962 0.098 75.48 Static Level not measurad.

DH&2A 09704786 10:25 00.71  611.434 8,998 0.079 76.19 Valve broke off and left in hole after
collecting most of brine. Some brine lLeft
in hole.

DH42A 09/09/85 09:40 00.07 616.403 4,969 .0.014 76.26 Bottom obstructed by object in hole.
Sample #23.

DH&2A 09/16/85 09:59 00,95 623.416 v.013 0.135 7.2t

DR&ZA 09/23/85 10:02 00.60 &630.418 7.002 0.086 ..

DH4ZA 10701785 11:57 00.43 &63B.498 8.080 0.053 78.24

DH&ZA 10/08/86 10:55 00.31 645.455 6.957 0.116 79.05

DH&ZA 10/14/86 11:26 00.56 651,475 6,020 0.093 79.61

DHG2A 117057856 11:04 1.94 673.461 21.986 0.088 81.55

DHGZA 11/20/86 12:08 01.40 488,506 15.045 0.093 B2.95

DH&2A 12/31/86 11330 02.91  T29.479 40.973 0.071 85.85 0.99 liters for sample, ph 5.B6.

DHé4ZA 02/03/8T7 12:35 03.15 763.524 34.045 0.093 89.01

DH42A 03/06/87 10:45 2.61 796,448 30.924 0.08 91.62

DHGZA 03/30/87 10356 2.52 818.456 24.008 0.105 94.14

OH42A 05/07/&7 11:10 3.17 856,465 38.009 0,083 97.1:

DH4ZA 0&/17/8T7 10:30 2.9 897.438 0.000 0.000 100.25 Samples removed for chemistry. #113A,
#1138, #1154, #1158, #11BA, #1188,
Approximateiy 0.01 Liter spilled. Some
brine ieft in hole, no calculation.

DH&2A 06718787 11:5% 0,11 898,496 42.031 0.073 100.36 Calculated using 3.05 Liters (2.94 liters
from 6/17/87 plus 0.11 liters from
6/18/87).

DHGZA 07/28/87 11:03 3.07 938.460 319.964 0.077 103.43

DH&2A 09701787 10:08 2.49 973.422 34.982 0.077 106.12 Collected for chemistry, sample #154 AiB
ond Sampile #150 AZB. Samples effervesce.

DH&2A 10/20/57 11:28 3.73 1022.478 49.056 0.076 109.8%

DH42A 11/19/87  10:55 2.17 1052.45S 29.977 0.072 112.02 Collected for chemistry, sample #228 &
#233,

DH&2ZA 01/04/88 11:25 3.28 1098.476 46.021 0.071 115.30

Dhé2A 02/08/88 11:10 2,47 1133,455 34.989 0.0M 117.77 Collected for chemistry, sample #250, ¥251,

AL/1-95/WP/WIP/:R3192-A
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TABLE A-2 (Continued)
BRINE ACCUMULATION DATA TABLE
Data through December 31, 1993

DAYS DAYS CUMULATIVE
LITERS SINCE USED FOR LITERS LITERS

LOCATION DATE TIME REMOVED  3/1/85 CALCULATION PER DAY COLLECTED REMARKS
#252, #253, L #4254,

PH&2ZA 03/29/88 11:15 3.57 1183.46% 50.004 0.07M 121.34 Collected for chemistry, sample #316 -
#322.

DHb2A 0S/05/88 09:00 2,38 1220.37% 36.906 0.064 123.72 Sampied for SNL/NM PA.

DHAZA 05/12/88 09:40 0.50 1227.403 7.028 0.071 126.22 Sampied for SNL/NM PA.

DH4ZA 077127814 08:30 4.06 1288.354 60.951 0.067 128.28 Coliscted for chemistry, sampie #07 -
14,

OHGZA 07/728/8% 10:15 1.25 1304.427 14.073 0.078 129.53  Sampled for SNL/WM PA,

DHG2A 09/14/82 08:45 3.00 1352.365 47.938 0.063 132.53

DH&ZA 09/27/88 10:10 1.07 1365.42¢ 13.05¢9 0.082 133.60 Collected for chemistry, sample #52B 2
#529.

DH&2A 12/13/88 09:35 7.95 1442.39% T6.975 p.103 161.55 Collected for chemistry, sample #5618 -
#627.

DHG2A 03/15/89 10:00 5.82 1534.417 92.018 0.063 147.37 Sswple saved for chemistry, sampie #714 -
721.

DH&LZA 04/06/89 10:15 1.44  1556.427 22.010 0.065 148.87

DHAZA 04L/20/89 09:00 0.7 1570.375 13.948 0.054 149.56

DHAZA 05/17/89 09:45 1.9 1597.406 27.031 0.0M 181.47

DH&2A D6/06/89 09:45 1.30 1617.406 20.000 .0.065 152.77 Sample saved for chemistry.

DHG2A 06/29/89 10:15 1.35 1640.427 23.021 0.059 154.12

DH&ZA 07725789 10:05 1.51 1666.420 25.993 0.058 155,63 Sample saved for SNL/NM brine stidy.

DHA2A 08/16/69 09:31 1.48  1588.357 21.977 0.067 157.11  Sample saved for SNL/NM brine study.

DH42A 09/12/89 08:50 1.63 1715.348 26,97 0.080 158.76 Sample saved for chemistry,

DH&2ZA 12713789 09:20 5.28 1807.38¢9 92.021 0.057 164.02 Sample saved for chemistry, #3897,

DH&2ZA 01/10/90 09:36 1.95 1835.400 28.011 0.070 165.97

DH4ZA 01/724/90 09:52 0.75 1849.411 14.011 0.054 166.72

DH&ZA 02707/90 10:20 0.95 1883.431 14.020 0.068 16T.67

DH42A 02/21/90 09:56 0.81 1877.4%4 13.983 0.058 168.48

DHL2A 03/05/90 08:47 D0.48 1889.366 11.952 0.057 169.16

DH&2A 03/13/90 11:36 NA 1897.433 0.000 0.000 169.16 Installed sempler.

DH&ZA 03/19/90 11:07 0,51  1903.4483 0.000 0.000 149.67 Partial evacustion,

DH42A 03/21/90 10:21 0.28 1905.431 16. 045 0,049 169.95 Combined with 0.51 liters from 03/19/90.
Used 0.79 liters for calculation,

DH&2A 04/04/90 09:14 0.60 1919.385 13.954 0.043 170.55

DH4ZA 04/10/90 08:40 0.58 1925.361 5.976 0.097 171.13

DH&ZA 04/17/90 10:19 0.38 1932.430 7.069 0.054 7.5

DH&2A 04/24/90 09:18 0.42 1939.388 6.958 0,060 171.93

DHG2A 05/62/90 10:32 0.51  1947.439 8.051 0.063 172.64

DHLZA 05709/90 08:48 0.39 1954.367 6.928 0,056 172.83

DHG2A 05/16/90 09:07 0.43 1961.380 7.013 0.061 173.26

DH&2A 05/23/90 12:08 0.40 1968.506 7.128 0.056 173.86

DH&2A 05/31/90 08:47 0.46 1976.366 7.860 0.059 7612

DH&2A 06/06/90 09:30 0.34 1982.396 6.030 0.056 17446

DH&2A 06/14/90 08:38 0.39 1990.360 7.964 0.049 1746.85

DH42A 06/20/90 09:33 0.45 1996.398 6.038 0.075 175.30

OH42A 06/28/90 0B:50 0.45 2004.358 7.970 0.056 175.75

DhH4ZA 0r/17/90 11:06 0.56 2023.461 0.000 0.000 176.31 Pertial evacuation,
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TABLE A-2 (Continued)
BRINE ACCUMULATION DATA TABLE
Data through December 31, 1993

DAYS DAYS CUMULATIVE
LITERS SINCE USED FOR LITERS LITERS

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

DH&2A 07/18/90 10:30 0.4B 2024.438 20.070 0.052 176.79 Combined with 0.56 litera from 07/17/90.
Used 1.04 Liters for caiculation.

Dh&2ZA 07/25/90 09:37 0.43  2031.401 6.963 0.062 177.22

DH4ZA 08/01/90 10:18 0.50 2038.429 7.028 0.07m 177.72

Di42A 03/28/91 09:40 18.89 2277.403 0.000 0.000 196.61 Some brine may have been left in hole.

DH4ZA 04/10/91 8:46 0.39 2290.338 0.000 0.000 197.50 Partial evacustion.

DH42A 04731791 08:30 0,14 2291.354 252.925 0.079 197.64 Combined with 18.89 titers from 03728/
and 0.89 Liters from 04/710/91.

DH42A 06717/91 10:15 0.35  2297.427 6.073 0.058 197.%9

DHEL2A 04724797 09:05 0.40 2304.378 6.951 0.053 198.3%9

DHLZA 05/01/91 09:10 0.40 2311.382 7.004 0.057 198.79

DHe2A 05/08/91 08:19 0.34 2318.347 6.965 0.049 199.13

DH&2ZA 05/15/91 0B:58 Q.40 2325.374 7.027 0.057 199.53

DH&2A 05/2%/91 09:56 0.65 2339.414 146,040 0.046 200.18

DH42A 06/05/91 13:35 0.47 2346.566 7.152 0.066 200.65

DH&L2A 06/12/91 10:00 0.53 23%3.417 6.851 0.0r7 201.18

DH&G2A 06719/91 13:30 0.41  2340.583 7.146 0.057 201.59

DH&A2A 06/26/91 09:16 0.39 23467.386 6.823 0.057 201.98

OHLZA 07711791 10:4% 0.55 2382.448 15.062 0.037 202.53

DH&2A 07717791 09:20 0.58 2388.389 0.000 0.000 203.11 Partial evacuation,

DH&ZA 07/18/91 09:50 0.11 2389.410 0.008 0.000 203.22 Partisl evacuation,

DH&42A 07730791 10:10 Q.42 2401.424 18.976 0.053 203.64 Combined with 0.58 Liters frem 07/17 and
0.11 liters from 07/18/91.

DH&2A 08/08/91 09:05 0.47 2410.378 8.954 0.052 204,11

DHG2A 08714791 10:30 0.45 2416.438 6.060 0.074 204.56

DH&ZA 08/21/91 10:40 0.38 2423.444 7.006 0.054 204.94

DH&2A pas28/91 0%:58 0.39  2430.415 6.9M 0.056 205.33

DH4ZA 09/04/91 11:00 0.53 2437.458 7.043 0.075 205.86

DH&ZA 09/11/91 11:35 0.39 2644.483 7.025 0.056 206.25

DHAZA 09718/91 09:00 0.40 2451.375 6.892 0.058 206.65

DH&4ZA 09/25/91 11:50 0.31 2458.493 7.118 0.044 206.96

DHG2A 10/02/91  11:07 0.47  2465.463 6.970 0.059 207.37

DH&ZA 10/16/91 09:10 0.43 2479.382 13.919 0.031 207.80

DH&ZA 10/23791 09:30 0.43  24686.3%6 7.014 0.067 208.23

DH&ZA 10/31/91 09:40 0.50 2494.403 8.007 0.062 208.73

DHGZA 11/06/91 10:00 0.36 2500.417 §.014 0.060 209.09

DHAZA 1M/13/91 09:39 0.28 2507.402 6.985 0.040 209.37

DHGZA 11720791 11:24 0.44 25%4.475 7.073 0.062 209.81

DHAZA 11/27/91  10:05 0.33  252%1.420 6.945 0.048 210.14

DR42A 12/04/51 09:52 0.40 2528.41) 6.9 0.057 210.54

DH42A 12711/81  09:30 0.38 2535.3%9¢ 6.985 0.054 210.92

DHG2A 12758/91 09:10 0.41  2542.382 6.986 0.059 211.33

DHG2A 12723791 08:35 0.37 2547.3%8 4.976 0.074 21.70

DH&2A 01/08/92 09:45 0.22 2583.406 16.048 0.014 211,92

DH&ZA 01/15/92 09:44 0.37 2570.406 7.000 0.053 212.29

OHGZA 01/22/92 0A:30 0.25 2577.354 6.948 0.036 212.54

DHAZA 01729792 09:50 0.27 2584.410 7.056 0.038 212.81
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TABLE A-2 ({Continued)
BRINE ACCUMULATION DATA TABLE
Data through December 31, 1993

DAYS DAYS CUMULATIVE
LITERS SINCE USED FOR LITERS LITERS
LOCATION DATE TIME REMOVED 1/1/85 CALCULATION PER DAY COLLECTED REMARKS
DHGZA 02712792 140 0.40  2598.34% 13.951 0.029 213.21
DHb2A 02719792 09:21 0.37 2605.390 7.029 0.053 213.58
DHAZ2A 02/26/92 09:35 0.40 2612.399 7.009 0.057 213.98
DH&2A 03/11/92 09:30 0.48 2626.396 13.997 0.034 214.46
DHG2A 03/18/92 09:51 0.47 2633.410 7.014 0.067 214.93
DHGZA 03/25/9¢ 10:23 0.13  2640.433 7.023 D.019 215.06
DHA2A 04/01/98 09:00 0.45 2847.375 4,942 0.065 215.51
DHGZA 0407792 09:90 0.40 2453.382 6.007 0.067 215.91
DR&2A 04715/92 09:00 0.48 26461.375 7.993 0.060 216.39
DH&ZA 04/s22/92 09:30 0.44 2668.396 7.021 0.063 216.83
DHé42A 05/06/92 11:10 0.45  2682.465 0.000 0.000 217.28  Partisl evacuation, some brine teft in
hole.
DH&2A 05/07/92 09:30 0.07 25683.396 $5.000 0.035 217.35 Combine with 0.45 liters removed 05/06/92
for total volume.
DH&ZA 05/13/92 13:45 0.40 2689.573 &6.177 0.065 217.75
DHAZA 05727792 10:22 0.43 2697.432 7.859 0.055 218.18
DH&ZA 05/27/92 09:05 0.35 2703.378 5.946 0.059 218.53
DH&2A 06/09/92 09:00 0.44 2716.375 12.997 0.034 218,97
DH42A 06/18/92 09:45 0.29 2725.406 92.031 .0,032 219.26
DHAZA 06/25/92 09:40 0,46 2732.403 6.997 0.066 219.72
DH42A 07/01/92 09:10 0.58 2738.382 5.979 0.097 220.30
DH&ZA 07/08/92 09:22 0.44 2745.3%0 7.008 0.063 220.74
DH&2A 07/15/92 0%:16 0.40 2752.385 6.995 0,057 221.1%4
DH42A 07722792 09:00 0.46 2759.375 6.990 0.06& 221.80
DH42A 07/29/92 09:48B 0.48  2756.408 7.033 D.068 222.08
DHLZA 08/04/92 0%9:34 0.41 2772.39% 5.991 0.068 222.49
OHE2A 08/13/92 09:56 0,67 2786.414 14.015 0.048 223.16
DH42A 09/02/92 09:50 0.59 2801.410 14.996 0.039 223.75
DHG2ZA 09/09/92 10:;03 2.38 2B08.419 7.009 0.340 226.13
DH&2A 09717792 09:00 0.28 2816.375 7.956 0.035 226 .41
DHG2A 09/23/92 10:03 0.43 2822.419 6.044 G.oM 226,84
DH&2A 09/30/92 11:00 0.49 2829.458 7.039 0.070 227.33
DHGZA 10712792 12:35 0.34 2B41.524 12.066 0.028 2er.67
DH42A 10721792 13:03 0.589 2850.544 9.020 0.076 228.36
DH42A 10/28/92 09:10 0.66 2857.382 6.838 0.057 229.02
DH&ZA 1711792 09:30 0,90 2871.396 14.014 0.064 229.92
DH4ZA 11718792 13:09 0.30 2B7B.548 7.152 0.042 230.22
DH42A 11/25/92 09:30 0.39 2885.396 6,848 0.057 230.861
DH42A 12/09/92 12:30 0.85 2399.529 146.125 0.046 231.26
D& 2ZA 12/16/92 10:15 0.46  2906.427 §.906 0.067 231.72
DHG2A 01/07/93 08:30 0.55 2928.354 21.927 0.025 232.27
DH42A 0171393 09:45 0.69 2934.406 6.052 0.114% 232.96
DH&42A 01/28/93 10:10 0.7% 2949.424 15.018 0.C50 233.71
DH&2A 02/11/93 09:60 0.63 2963.403 13.979 0.745 234.34
DH&42A 02/26/93 10:15 1.25 2978.427 15.024 0.033 235.59
DH&G2ZA 03/16/93  10:10 0.67 2990.424 11.997 0.056 236.26
DHL2A 03/19/93 (09:37 0.43 2999.401 8,977 0.048 236.69
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TABLE A-2 (Continued)
BRINE ACCUMULATION DATA TABLE
Data through December 31, 1983

DAYS DAYS CUMULATIVE
LITERS SINCE USED FOR LITERS LITERS

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

DHA2A 03/25/93 09:50 0.28 3005.410 6.009 0.047 26,97

DH&2A 03731795 12:35 0.40 3011.526 6.114 0.065 237.37

DH&ZA 04/728/93 O8:45 1.26 3039.365 27.841 0.045 238.63 Used bailer, hole left dry.

DMe2A 0&/16/985 11:50 1.85 3088.493 49.128 0.038 260,48 Used bailer.

OH4ZA 08/18/93% 10:48 3,25 3151.450 0.000 0.000 243.73  Partial evacuation, Unabie to sample since
06-16-93.

DH42A 08/20/93 09:36 0.50 3153.400 &4.907 0.058 264.23 Combine with 3.25 Liters from 08-18-93,

DH42A 11709/95 10:33 0.38 3234.440 0.000 0.000 244.61  Partiat svacustiom.

DHA2A 11712793 10:2% 0.58 3237.431 84.031 0.011 245.19 Used bailer. Combine with 0.38 Liter from
1-09-93,

DHPAO2A  10/29/86 00:00 NA 0.000 0.000 0.000 0.00 DOrift excavated at S1950/E1320.

OHPLO2A 12705786 00:00 NA 703.000 37.000 0.000 0.00 Downhote completed.

DNPLO2A  03/06/87 09:40 0.14 794,403 0.000 0.000 0.14 First time sampied.

DHPLO2A  03/30/87 09:15 0.00 818.385 0.000 0.000 0.14

DHPLOZA  04/22/87 11:24 0.03 841,475 138.475 0.001 0.17 Bailer stuck in hoie. Hole appears offset

or blocked at 45 feet. Thers may be a rock
. bolt or piece of rod in the hole.

DHPGO2A  O7/08/87 00:00 NA 918.000 0.0600 0.000 0.17 Horizontal pilot hole for Room 7 of the
first Waste Storage Panal started just
north of this location, drilled with brine.

DHP4O2A 07716787 09:20 0.00 926.33¢9 0.000 0.000 0.17 Hole entirely filied with brine from
drilling the pilot /gas reiease hole for
the Last room of the first panel.

DHP4O2A  O7/28787 10:20 17.50 ©38.431 0.000 0.000 17.67 Removed 17.5 Liters of brine from hole,
mostly drilling fluid.

DHP4D2A  07/29/87 09:10 15.00 939.382 0.000 0.000 32.547 Drilling brine removed from hole. Partial
evacuation, brine Left in hole.

DHP4O2A  08/16/37 00:00 NA 957.000 0.000 0.000 32.67 Brine from the AlS sump spread in Panel 1}

to assist in the reconstitution of loose
muck on the floor.

DHPGO2A  08/20/87 00:00 NA $61.000 0.000 0.000 32.67 Brine from the AlS sump spread in Panel 1
to assist in the reconstitution of iocose
muck on the floor,

ODHP4OZA  10/01/87 00:00 NA 1003.000 0.000 0.000 32.67 Approximate cate the salt muck stockpile
was placed at the esst end of 51950,
covering the coliar of this hole.

DHP&O2A  07/12/88 13:50 1288.576 0.000 0.000 32.67 Muck piled over hole, could not collect.

DNPLO2A  DB/15/8B 10:00 57.25 1326.417 484 .942 0.185 89.92 Collected for chemistry, sample #492 -
#9T. Used 72.25 liters for calculation
(15.0 on 7/29 + §7.2% on 8/19).

DHP402A  08/30,/88 11:00 42.75 1337.458 11.0461 3.872 132.67 Depth of water 28.8 feet below floor.
Bottom of hole at 44.3 feer, 5.7 feet of
salt on bottom of hole.

DHP4OZA 0971588 10:00 0.24 1353.417 0.000 4.000 132.91  Not fully evacuated. Don't use for
calculation, Sampled for bacteriology.
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TABLE A-2 (Continued)
BRINE ACCUMULATION DATA TABLE
Data through Decembsr 31, 1993

DAYS DAYS CUMULATIVE
LITERS SINCE USED FOR LITERS LITERS

LOCATION DATE TIME REMOVED 1/71/85 CALCULATION PER DAY COLLECTED REMARKS

DHP4LO2A  O9/22/88 09:00 &3.75 1340.375 22.917 2.792 196.66 Hole evacualed to 44.2' leval. Chemistry
samples #498 - #503.

DHPGO2A  10718/88 13:45 45 1384.573 26.198 1.718 261.66 Some moisture could have entered hole due
to water spread for cust control

DHP402A  11715/88 10:30 40.85 1414.438 27.8565 1.45¢9 282.31 Evacuated to 43.75 foot level. Obstruction
near bottom of hole prevents sdditional
evacuation.

DWP&O2A  12/13/88 10:50 6.0 14642.451 0.000 0.000 288.31 Coliscted for chamistry, semple #606 -
#617. Not fully evacuated, some brine Left
in hole.

DHPLOZA  12/29/B8 12:00 43.60 1458.500 o4 062 1.126 331.91  Used 49.6 liters for calculation (6.0 on
12/13 o 43.6 on 12/29).

DHP4OZA 01704789 13:30 13.5  1464.563 6.063 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 15.875 1.1%7 364.41 Volume removed includes 2.5 galions of
brine introduced to hole by Intera.

DHP&O2A  02/28/89 11:50 12,1 1519.493 39.055 0.310 376.51 Hole open to 44.2 feet.

DHP4OZA  04/06/89 13:3D0 1.19  15556.563 37.070 0.032 377.70  Sample removed from above packer.

DHPAO2ZA  04/20/89 13:05 Na 1570.545 0.000 .0.000 377.70 Level measured at 35.1 feet.

DHP4O2A  04/26/89 10:30 NA 1576.438 0.000 0.000 377.70  Level of brine at 27.2 feet.

DHPLO2A  D&/27/89 10:00 49.006 1577.417 20.854 2.350 426.70  Hole bottom measured at 44.3 fest.

DHPLO2A  05/17/89 (09:00 33 1597.375 19.958 1.653 459.70  Fluid levei at 44.56 feet.

DHP4O2A  06/20/89 10:00 NA 1631.637 0.000 ¢.000 459.70 Fluid measured at 39.8 feet. Kole not
evacuated.

DHP4O2A  06/29/89 09:00 KA 1640.375 0.000 0.000 459.70 Messured hole fluid level at 37.6 feet.

DHPGO2A  O7/26/89 09:50 24 1665.410 68.035 0.353 483.70 Sample saved for Intera brine study. Hole
pumped to fluid tevel of 41.1 feet,

DHP4D2A  08/16/8¢ 09:00 NA 1688.375 0.000 ¢.006a 483.70 Sample not obtained. Fluid level at 36.5
feat,

DHP4LD2A  DB/23/BY  11:45 NA 1695,490 0.000 0.000 483.70 Observed fluid Level at 35.4 feet. Not
sampled.

DHPGLO2A  09/12/89 12:30 6.30 1715.521 50.111 a.126 490.00 Partial collection for chemistry.

DHP4O2A  10702/8% 11:00 25.5 1735.458 19.937 1.279 515.50 Sample saved for Intera brine study.

DHPLOA  11/15/89 10:30 14 1779.438 43.980 0.364 531.50 Sample saved for Inters brine study.

DHPGORA  12/13/8% 12:12 15.62 1807.508 28.070 0.556 %547.12 Sampie saved for chemistry and for Intera
brine study, semple #901.

DHP4OZA  03/22/90 08:53 4.0 1906.370 0000 0.000 551.12 Hole not completely evacuated.

DHP4LO2A  03/26/90 09:25 7.0 1910.392 0.000 0.000 5%8.12 Hole not completely evacuated.

DHP&LO2A  05/31/90 10:03 0.0 1976.4619 0.000 0.000 $58.12 Hole not sampled, water level at 36.0 feet.

DHP4O2A  06/20/90 10:31 15.0  1994.438 188,930 0.138 573.12 2 liters for 8SEP, .25 liters for SNL/NM,
Partial evacuation. Combined with 4.0
liters (3/22) and 7.0 Liters (3/26).

DHP402A  10705/90 09:30 2.250 210%.396 0.000 0.000 S75.37 Partial evacuation.

OHPLO2A 11714790 10:20 0.0 2143.431 G.000 ¢.000 575.37 Hole not sampled, water Level at 34.2 feet.

OHP&O2A  12/20/90 10:0% 40.7 2179.420 182.982 0.235 616.07 Combined with 2.25 liters from 10/05/90.
Used 42.95 liters for catculation.

OHP&GO2A 02720/ 13:00 2.0 2241.542 0.000 0.000 618.07 Partial evacustion.
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Data through December 31, 1983

TABLE A-2 {(Continued)
BRINE ACCUMULATION DATA TABLE

AFPENDIX A

DAYS DAYS CUMULATIVE
LITERS SINCE USED FOR LITERS LITERS

LOCAT ION DATE TIME REMOVED 1/1/85 CALCULATION PER DAY  COLLECTED REMARKS

DHP4O2A 03711791 10:45 12.72 2260.448 0.000 0.000 630.79 Partial evecuation. Removed for SNL/NM
study,

OHP4O2A  03727/91 10:27 5.20 2276.435 97.015 0.205 635.99 Combined with 2.0 titers from 02/20/91 and
12.72 liters from 03/11/91. Sample given
to INTERA.

DHP&O2A  O7/11/91 10:00 2.00 23B2.417 0.000 6.6G0 &637.99 Partisl svacuation.

DHP4D2A 09718791 10:15 0.06  2451.427 0.000 0.000 638.05 Collected over two wewk period,

DHPLOZA  09/25/911 12:43 2.0 2458.530 182.095 0.022 640.05 Combined with 2.0 (fters from 07/11/91 and
0.06 liters from 09/18/91.

DHPLOZ2A  04/16/92 12:1% 3,00 2662.510 203.980 0.015 643,05 Saved for 8SEP.

DHP&O2A  DB/20/92 09:20 1.00 2788.38% 125.87¢9 0.008 644.05 Partial evacuation for BSEP analytical
program,

GSEEP 11/21/34 0.000 0.000 0.000 0.00 Approximate date this part of Room G
excavated,

GSEEP 08/28/85% 239.000 G.000 0.000 0.00 Noticed damp area on floor at this
location,

GSEEP 11712785 1 315.001 0.0c0 '0.000 0.00 Oamp arsa on floor near §. rfb approx.
E1140 (45 ft. E. of DH3S) and at £1149.
Crusted moist area is about 4'x 4 ', has
incressed noticeably in size over the last
two months.

GSEEP 11/12/85 2 315.001 0.000 0.600 0.00 Damp srea covers 16 ft, E-W, 13 ft, N-S
across width of Room G. Many weeps on
lower 3 ft. of $. rib. Brine is seeping
out of air pipe support hole,

GSEEP 11726/85 12:00 3.00 329.500 14.498 0.207 3.00 First time coliection. Dug out salt.

GSEEP 12703/85 12:00 1.50 335.500 7.000 0.214 4.50 Partial removal. Collected 0.05 Liters for
chemisty snalysis #5,

GSEEP 12/04/85 12:00 1.13 337.500 1,000 1.130 5.63

GSEEP 12/10/85 12:00 1.80 343.500 6.000 0.300 T.43

GSEEP 01/23/86 12:00 0.50 387.500 44,000 g.01% 7.93 Salt in pool.

GSEEP 01/31/86 12:00 0.94 395.500 8.000 0.118 8.87

GSEEP Q2712786 12:00 2.23 407.500 12.000 0.1856 11.10 Pumped twice.

GSEEP 02/19/86 12:00 Z2.14 414.500 7.000 0.306 13.2%

GSEEP 02/28/86 12:00 1.95 423.500 $.000 0.217 15.19 Partial removal. No pump, scooped with
beaker.

GSEEP 03/04786 11:20 2.62 427.472 3,972 0.5660 17.81

GSEEP 03/06/86 10:50 2.07 429.451 1.979 1.046 19.88

GSEEP 03/13/86 11:46 3.23 436,490 7.039 0.459 235.11  Cotlected three times,

GSEEP 03/26/88 10:20 3.00 449.431 12.941 0.232 26.11

GSEEP 04/02/86 10:00 2.68 458.417 6.986 0.384 28,79

GSEEP 04/08/86 10:00 2.50 “62.417 6.000 0.417 31.2¢9

GSEEP 04/16/86 12:00 2.26 470.500 8.083 0.277 33.53

GSEEP 04/26/86 10:30 2.35 4T8.438 7.938 0.296 35.88

GSEEP 04/30/88 11:00 2.40 484,458 6.020 0.399 38.28

AL/1-95/WPIWIP:R3192-A
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TABLE A-2 (Continued)
BRINE ACCUMULATION DATA TABLE
Data through December 31, 1993

DAYS DAYS CUMULATIVE
LITERS SINCE USED FOR LITERS LITERS

LOCATION DATE TIME REMOVED 171785 CALCULATION PER DAY COLLECTED REMARKS

GSEEP 05/06/86 10:30 2.49 490.438 5.980 0.416 .77

GSEEP 05713788 11:20 2.56 497.472 7.034 0.378 43.43

GSEEP 05/20/86 11:20 2.44 504.472 7.000 0.349 45.87

GSEEP 05/27/86 15:30 3.11 St1.646 7.17% 0.434 4L8.98

GSEEP 06703786 10:40 3.31 518,444 6.798 0.487 52.29

GSEEP 06710786 11:38 3.0 525.485 7.041 0.456 55.50

GSEEP 06/17/86 11:15 3.1 532.469 6.984 0.445 58.61 Sample for brine chemistry, #20.

GSEEP 06/724/86 11:00 4.60 539.458 6.989 0.458 63.21 Very humid air in workings.

GSEEP 07/01/86 146:00 S5.43 546.583 7.125 0.762 6B.64  Very humid last week, rain on surface.

GSEEP 07/08/86 10:50 &.14 553.451 6.868 0.603 R.78

GSEEP 07/186/886 10:50 3.32 581.451 8.000 0.615 76.10

3SEEP 07/22/86 10:15% 2.29 S67.427 5.974 0.383 78.3¢9

GSEEP 07/29786 10:45 2.48 S74.448 7.021 0.382 81.07

GSEEP 08/05/86 11:20 2.60 581,472 7.024 0.370 83.67

GSEEP 08712786 10:45 3.67 S88.448 6.976 0.526 87.34

GSEEP 08/19/86 11:40 3.90 595.486 7.038 0.554 91.24

GSEEP 08/26/84 11:00 3.73 602,458 6.972 0.535 94.97

GSEEP 09704786 10:55 5.15 611,455 8.997 0.572 100.12 Last week has been humid and rainy.

GSEEP 09/09/86 10:00 3.70 616.417 4.962 L0746 103.82

GSEEP 09/16/86 10:25 3.82 623.434 7.017 0.544 107.64

GSEEP 09/23/86 10:20 4.29 630,43 6.997 0.613 111.9%

GSEEP 10/01/86 12:264 3.70 &38.517 8.086 0.458 115.63

GSEEP 10/08/86 10:45 3.30 645,448 0.000 p.00C 119.43  Partial coilection.

GSEEP 10708786 14:57 1.87 645.623 7.106 a.798 121.30  Second collection for this day. Use (3.80
+ 1.87)37(6.931 + 0175} = 0.798 L/day.

GSEEP 10710785 09:16 1.24 647.386 1.763 0.703 122.54

GSEEP 10/14/856 11:10 2.19 451.465 4.079 0.537 126.73

GSEEP 11705786 10:45 &.44 473.448 21,983 p.202 129.17 First time 3.74 liters, second time 0.70
litars.

GSEEP 11/20/86 12:02 3.84 688.501 15.053 0.25% 133.01

GSEEP 12730786 12:50 4.44 728,535 40,034 0.111 137.45

GSEEP 02/03/87 13:45 3.45 7583.573 35,038 0.098 140,90

GSEEP 03/06/87 11:30 3.0 796 .4T9 30.906 0.097 143.90

GSEEP 03/30/87 11:34 2.9 818.482 24.003 0.105 146.41

GSEEP 05/07/67 11:48 3.3 856.492 38.010 0.087 149.72

GSEEP 06/30/87 10:00 12.24 910.417 53.925 0.227 161.96

GSEEP 07716767 10:3¢ 11.46 926,438 16,02t 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 5.09 0.463 179.85

GSEEP 08/07/87 09:15 5.33 945,385 9.902 0.538 185.18

GSEEP 08/12/87 10:12 2.80 953.425 5.040 0.556 187.98

GSEEP 0B/24/87 08:46 6.53 965,365 11.940 0.547 194,51

GSEEP 09701/37 11:00 5.26 973.458 5.093 0.650 199.77 Collected for chemistry, sample #1864 ALB,
#1646 ALZB, #1569 ARD, #165 ASB, M168 ALB.

GSEEP 09711787 09:00 5.03 983 375 .97 0.507 204.80

GSEEP 09/16/87 09:33 2.42 588,398 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 aceumulation of
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TABLE A-2 (Continued)
BRINE ACCUMULATION DATA TABLE
Data through December 31, 1983

AFPPENDIX A

DAYS DAYS CUMULATIVE
LITERS SINCE USED FOR LITERS LITERS
LOCATION DATE TIME REMOVED 1/1/85 CALCULATION  PER DAY  COLLECTED REMARKS
brine.
GSEEP 10701787 12:15 2.8t 1003.510 6.138 0.458 214.15
GSEEP 10/08/87 10:25 2.97 1010.434 6.924 0.429 a17.12
GSEEP 10716787 10:41 3.37  1018.445 8.011 0.4621 220.49
GSEEP 10720787 11:59 2.06 1022.45% 4.054 0.508 222.55
GSEEP 11712/87  10:41  10.21  1045.445 22.946 0.445 232.76
GSEEP 11/19/87 11:35 2.90 1052.483 7.038 0.412 235.66 Collected for chemistry, sample #202, #219
L ¥231.
GSEEP 12707787 12:50 7.02 1070.535 18.052 0.389 242.68 Coliected for chemistry, sample #239,
GSEEP 01/04/788 12:10 16.11 1098.507 2r.912 0.576 258.79
GSEEP 01/20/88 11:25 B.88 1114.476 15.969 0.544 267.47
GSEEP 02/08/88 12:15 9.58 1133.510 19.034 0.503 277.05 Collected for chamistry, smmple #271, #272,
W2T3, #2Th, WZTS, W2TG, W2TT, W2TB, ¥279,
280, #281, #282, W2RX, N2BL, W2BS, L #286.
GSEEP 02725/88 10:40 11.B7 1150.444 16.934 0.701 288.92
GSEEP 03,09/88 10:18 7.35  11463.429 12.985 0.566 296.27
GSEEP 03/17/88 11:20 4.45 1171.472 B.043 0.553 300.72
GSEEP 03/29/88 11:45 5.42 1183.490 12.018 0.451 306.14 Collected for chemistry, sample ¥327 -
. #337.
GSEEP 04/15/B8 11:01 7.43  1200.45% 16.969 0.438 313.57
GSEEP 05,05/88 10:10 9.34 1220.424 19965 0.4568 322.91 Sampled for SNL/NM PA.
GSEEP 05/12/88 09:30 3.55 1227.3% 6.972 0.509 326.46 Sampled for SNL/NM PA.
GSEEP 05/09/88 08:45 12.00 1255.365 27.969 0.429 338.46 Removed for SNL/NM PA,
GSEEP 06/16/88 09:43 4.13 1262.40% 7.040 ¢.587 342.59 Sampled for SNL/NM PA,
GSEEP 06/30/88 08:30 6.00 1276.354 13.949 0.430 348.59 Sampled for SNL/NR PA.
GSEEP 07/12/88 09:00 6.40 1288.375 12.021 0.532 354.9¢ Collected for chemistry, semple #4437 -
#4648,
GSEEP 07/28/88 10:30 11,35 1304.438 16,083 0.707 366.3, Sampled for SNL/NM PA.
GSEEP 08/11,88 10:00 12.02 1318.417 13.979 0.860 378.36 Sampled for SNL/NM PA,
GSEEP 08/25/88 09:07 6.72 1332.380 13.963 0.481 385.08 Hole covered with tight fitting brattice
cloth. Sampied for SNL/NM PA.
GSEEP 09/08/88 14:48 T7.31 1346.617 14.237 0.513 392.39 Sampled for SNL/NM PA,
GSEEP 09/14/88 08:30 X.00 1352.354 5.737 0.523 395.3¢9
GSEEP 09727/88 10:50 6.45 1365.45% 13.097 0.492 401.86 Collected for chemistry, sample #545 -
#5565,
GSEEP 10/18/88 10:22 10.20 1386.432 20.981 0.486 412,04
GSEEP 11/10/88 09:08 12.62 1409.381 22.949 0.550 426.66 Smell of urine in sample and coming from
hole.
GSEEP 12713/88 10:20 17.81 1442.431 33.050 0.539 442.47 Collected for chemistry, sample ¥#564 -
' #565. Sample effervesces and brine feels
warmer than ususi.
GSEEP 01710789 13:30 17.38 1470.583 28.132 0.618 459.85 Sample saved for SNL/NM brine study.
GSEEP 02/09/89 10:22 19.5 1500.432 29.849 0.653 479.35 Sample saved for SKL/NM brine study.
GSEEP 03/01/89 10:00 3.50 1520.417 19.985 0.195 483.25 Partial collection for Westinghouse.
GSEEP 03/14/89 12:45 19.57 1533.531 13.114 1.492 502.82 Sample saved for chemistry, sample #6672 -
683. Add 3.9 Liters collected 3/01/90 to
19.57 liters Use 23.47 liters for
AL/ -95/WPWIP/:R3192-A A-II-45 301681,08
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APPENDIX A

BRINE ACCUMULATION DATA TABLE

Data through December 31, 1993

DAYS DAYS CUMULATIVE
LITERS SINCE USED FOR LITERS LITERS
LOCATION DATE TINE REMOVED 1/1/85 CALCULATION PER DAY COLLECTED REMARKS
calculation.
GSEEP 04706/89 08:56 16.35 1556.372 22,841 0.716 519.17 16 liters of sampie gaved for SNL/NM Brine
study.
GSEEP 04720789 08:45 10.43 1570.345 13.993 0.745 529.60 Sample saved for SNL/NM brine study.
GSEEP 05/17/89 09:40 19.72 1597.403 27.038 0.729 549.32 Sample saved for SNL/NM brine study.
GSEEP 06/06/89 09:40 14.52 1817.403 20.000 0.726 543.8: Sample saved for chemistry. Extra saved for
SHL/NM brine study.
GSEEP 06/29/8% 10:01 15.9% 1640.417 23.014 0.493 §579.7¢ Sampte saved for SNL/WM brine study.
GSEEP 07/06/89 09:00 4.87 1647.375 6.958 a.6M 584.46 Sample saved for SNL/NM brine study.
GSEEP 07/25/89 09:30 12.50 1666.3%96 19.021 0.642 597.06 Semple saved for SNL/NN brine study.
GSEEP 08/16/89 09:15 14.73 1688.385 21.989 0.670 611.7% Sample saved for SNL/NM brine study.
GSEEP 09712789 08:30 18.68 1715.354 26.969 0,693 630.47 Sampie saved for chemistry.
GSEEP 10/11/89 09:47 17.70 1744,408 29.054 0.609 648.17 Sample saved for SNL/NM brine study.
GSEEP 11715789 09:30 21.44 1779.396 34.988 0.613 469.61 Sample saved for SNL/NM brine study.
(SEEP 12713/89 09:13  16.30 1307.384 27.988 0.582 685.91 Sample saved for SHL/NM brine study, sampie
#3896,
GSEEP 01710790 09:21 16.40 1835.39%0 28.006 0.586 702.31
GSEEP 01/24/90 09:19 9.0 1849 .388 13.998 0.643 n
GSEEP 02707790 10:07 9.0 1843.422 14.034 L0.661 720.31
GSEEP 02/21/90 09:40 8.32 1877.403 13.981 0.595 728.563
iSEEP 03/21/90 09:49 16.55 1905.409 28.006 0.591 745.18
GSEEP 047264790 11:16 20.33 1939.469 34.060 0.597 765,51
GSEEP 05/23/90 11:51 16.686 1968.4%94 29.025 0.57% 782.17
GSEEP 04/06/90 12:30 10.50 1982.521 0.000 0.000 792,67
GSEEP 06/20/90 08:56 15.72 1996.372 27.878 0.941 808.39
GSEEP 07/25/9C 08:50 15.0 2031.368 34.996 0.429 823.39
GSEEP 12/11/90 10:30 2.0 2170.438 0.000 0.000 825.39 Partial removai. First time sampied gsince
07/25/90.
GSEEP 12713790 08:56 49.89 2172.372 141,004 0.358 B875.28 Combined with 2.0 liters from 12/11/90.
‘ Used 51.89 liters for calcuistion.
GSEEP 12/20/90 08:23 0.0 2179.349 0.000 0.000 875.28 Could not samplie.
GSEEP 01/23/91 09:30 26.14 2213.396 41.024 0.637 901.42 Compined with 2.0 Liters from 12/11/90 and
49.89 Lliters from 12/13/90.
GSEEP 02/27/91 09:52 17.6 2248.411 35.015 0.503 ?19.02
GSEEP 03/11/91 08:20 6.9 2260.347 11.936 0.578 925.92 Rewoved out of cycle for SNL/NM biology
study.
GSEEP 03/20/91 10:10 2,02 2269.424 0.000 0.000 927.94 Partial evacustion. First evacuation with
bailer, second with pump.
GSEEP 03/21/91 08:45 3,17 2270.345 10.018 0.518 #31.11 Combined with 2.02 Liters from 03/20/91.
GSEEP 04/24/91 09:02 15.85 2304.376 34011 0.466 04s. 96
GSEEP 05/72%/91 09:06 15.72 2339.379 35.003 0.449 962.68
GSEEP 06/26/91 08:50 12.0 2367.358 27.989 G.429 074,68
GSEEP 07/11/91 10:20 2.25 2382.431 0.000 0.0u0 976.93  Partial evacuation.
GSEEP 07/31/91 09:30 11.72 2402.396 35.028 0.39¢9 988.85 Combined with 2.25 liters from 07/11/91.
GSEEP 08/28/91 09:15 11.40 2430.385 27.589 0.407 1000.05%
GSEEP 09/25/91 11:20 2.0 2458.472 0.000 ¢.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 lLiters from 10/23/91.
AL/1-95/WPIWIP/:R3192-A A-TI-46 301681.08
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DAYS DAYS CUMULATIVE
LITERS STNCE USED FOR LITERS LITERS

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

GSEEP 11727791 09:40 10.0 2521.403 34,990 0.28s 1027.05

GSEEP 12710791 10:30 1.7 2534.438 0.000 0.000 1028.7% Partial removal for SNL/NM.

GSEEP 01729792 D9:42 13.10 25B4.404 63.001 0.23% 104%.85 SNL/NM sampling.

GSEEP 02/26/92 09:30 7.23 2612.3% 27.992 0.258 1049.08 Saved for SNL/NM,

GSEEP 04/716/92 10:30 3.00 2662.438 50.042 0.060 1052.08 Sasved for BSEP.

GSEEP 05/727/92 09:01 13.23 2703.376 40.938 0.323 1065.31  Saved for SNL/NM Chamistry.

GSEEP 07/29/92 09:35 11.75 2766.39%9 63.023 0.8 1077.06 Saved for SNL/NNM.

GSEEP 08/20/92 0B8:58 1.00 2783.37% 0.000 0.000 1078.06 Partial evacuation for SSEP snalyticai

: program.

GSEEP 02/26/93 0B8:45 7.40 2978.345 211.964 0.040 1085.46

GSEEP 05/19/93 10:15 6.0 3060.427 82.062 0.073 1091.456 Saved for SNL/NM Brine Study. Cleaned hole
of accumulated salt buildup: removed atl
loose material. Pumped hole dry.

GSEEP 06/16/93 10:48 2.75  308B.450 28.028 0.098 1094.21 Saved for SNL/NM Chemistey.

GSEEP 08/19/93 13:464 4,10  3152.572 &4, 122 0.064 1098.31

GSEEP 11712793 09:44 2.46  3237.406 84.834 0.02¢9 1100.77

oHe0 09/03/85 14300 NA 245.583 0.000 .0.000 0.00 Approximated date this part of drift
excavated.

OH20 03/29/89 14:00 NA 1548.583 0.000 0.000 0.00 Horizontal hole drilled 3/28/89 to 3/29/89.
Kole drilled with brine. Fluorescien added
to drilling fluid.

OH20 03/30/89 11:00 NA 1549.458 0.000 0.000 0.00 New hole. Installed cotlection device,
Hole dry.

ONH20 04/18/09 09:45 O 1568.406 1322.830 0.000 0.00 Device Left with 50 centibars suction,

0K20 04/26/89 09:50 0 1576.410 8.004 0.000 0.00 Device teft with 50 centibars suction.

aNz20 056705/89 09:00 0.31 1616.375 39.965 0.008 0.3 First time sample recovered from this hole.
Sample colored with Fluorescien dye,
Replaced collection device. Sample saved
for chemistry.

K20 06720789 08:30 0,03 1631.354 14,979 0.002 0.34

oH20 07/06/8% 11:00 0.02 1647.458 16.104 0.001 0.36 Collection device retsined vacuum. Sample

. collected for chemistry.

CH20 08709789 10:00 0.29 1681.417 313.95¢9 0.00%9 0.5 Sample collected for chemistry. Pumped
collection device, repsired hose end.

OH20 08/23/89 11:22 0.16 1695.474 14,057 0.011 0.81 Sample coilected for chemistry. Still
yellowish green in color.

0H20 09714/89 11:05 0.21 1717.462 21.988 0.010 1.02 Sample saved for chemistry.

OH20 10/02/89 11:20 0.27 1735.472 18.010 6.015 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 11710789 10:18 0.29 1774.429 20.%53 0.014 1.84 Semple saved for chemistry, semple #8588,

0K20 11/29/89 13:00 D.37 1793.542 19.113 0.019 2.21 Sample saved for chemistry, sample #876.

0OH20 12/12/89 10:06 0.20 1806.421 12.879 0.016 2.41 Sample saved for chemistry, sample ¥888.

0H20 01/04/90 11:52 0.27 1829.494 235.073 6.¢12 2.68

OH20 01717/90 09:59 0.21 1842.416 12.922 0.016 2.89

OH20 01731/90 10:38 0.21  1856.443 14.027 0.015 3.10

AL/1-95/WPIWIP/:R3192-A
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TABLE A-2 (Continued}
BRINE ACCUMULATION DATA TABLE

DAYS DAYS CUMULATIVE

LITERS SINCE USED FOR LITERS LITERS
LOCATION DATE TIME REMOVED 171/85% CALCULATION PER DAY  COLLECTED REMARKS
OHZ20 02713/90 10:40 0.18 1869.4ké 13.001 0.0%4 3.28
OH20 02/27/90 12:28 0.24 1883.519 14.075 0.017 3.52
0H20 03705790 11:12 0.20 1889.467 5.948 0.034 3. n
oHzo G3721/90 09:30 0.08 1905.39%% 15.929 0.005 3.80
OH20 04704790 12:04 0.18 1919.503 14.107 0.013 3.98
OH20 04710/90 10:06 0.11 1925.421 5.918 0.019 £.09
OH20 05/02/90 10:03 0.10 1947.419 21.998 0.005 419
OH20 05/09/90 09:24 0.09 1954,.392 5.973 0.013 4,28
0H20 05/16/90 11:55 0.07 1961.497 7.105 0.0%0 4.35
oH20 05/23/90 13:09 0.18 1968.548 7.051 0.026 4,53
oK20 05/31/90 09:43 0.09 1976.405 7.857 6.011 4.62
0HZ0 06706790 11:45 0.08 1982.4%90 6.085 0.013 4.70
O0h20 06/14/90 10:27 0.09 1990.435 7.945 0.011 4. 79
OH20 06/28/90 10:42 0.18  2004.446 14.011 0.013 4£.97
0H20 07/17/90 09:14 0.24 2023.385 0.060 0.000 5.21
oH20 07718790 11:10 0.01 2024465 20.019 0.012 5.22 Combined with 0.24 Liters from O7/17/90.

Used 0.25 liters for calculation,
OH20 07/25/90 10:20 0.09 2031.431 6.966 0.013 5.3%
oH20 08/01/90 11:20 0.09 2038.472 7.041 .0.013 5.40
020 08707/90 10:13 0.8 2044.426 5.954 0.013 S.48
OHz20 08/16/90 10:1% 0.11  2053.426 9.000 0.012 5.5¢9
OH20 08/722/90 10:56 0.08 2059.456 6.030 0.013 5.67
oH2¢ 08/29/90 10:33 0.09 2066.440 6.984 0.013 5.76
oH20 09/05/90 10:44 0.09 2073.447 7.007 0.013 5.85
oH20 09/12/90 09:10 0.08 2080.382 4.935 0.012 5.93
DH20 09725790 11:52 0.14 2093.494 0.000 0.000 6.07 Partisl evacustion,
OH20 09/26/90 10:10 0.09 2094.424 14.042 0.0té 6.16 Combined with 0.%4 liters from 09/25/90.
Used 0.23 Lliters for calculation.
OH20 10/03/9C 09:10 0.06 2101.382 6.958 0.009 6.22
QK20 10/10/90 10:31 0.08 2108.438 7.056 0.01 6.30
OHz20 10/18/90 09:37 0.09 2116.401% 7.963 .01t 4.39
oHz20 10724790 11:45 (.07 2122.490 6.089 0.011 6.46
OH20 10/31/90 11:00 0.09 2129.458 6.968 0.013 6.55
OHZ0 11/07/9Q 11:37 0,08 2136.484 7.026 0.011 6.83
oH20 11714/90  10:50 0.09 2143.451 4.967 0.013 6.72
OH20 11728/ 11:37 0.16 2157.484 14.033 0.01% 6.83
ON20 12/05/90 D9:40 0.09 21564.403 6.919 0.013 6.97
DH20 12/13/90  10:00 0.10  2372.417 8.014 0.012 7.07
OHZ0 12720790 10:47 0.09 2179.449 7.032 0.013 7.16
OH20 01/09/91  10:40 0.20 2199.444 19.995 0.010 7.36
oN20 01716791 13:04 0.10 2206.544 7.100 0.014 7.46
oH20 01/23/91 10:44 0.0B  2213.447 6.903 0.012 7.54
OH20 01/30/9% 09:20 0.10 2220.389 6.942 0.014 7.64
oH20 02/13/91 12:05 0.15 2234.503 14,114 0.0 7.79
oHzo 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 7.9
OH20 03/07,/917 10:45 0.08 2256.448 7.98% 2.010 8.04
ALN-9S/WEIWIF/:R3192-A A-T1-48 301631.08



BRINE SAMPLING AND EVALUUATION PROGRAM REPORT 1992-1993

TABLE A-2 (Continued)
BRINE ACCUMULATION DATA TABLE
Data through December 31, 1993

APPENDIX A

DAYS DAYS CUMULATIVE
LITERS  SINCE  USED FOR LITERS LITERS
LOCATION  DATE TIME REMOVED 1/1/85 CALCULATION PER DAY  COLLECTED
0H20 03/720/9% 12:51 0.15 2269.535 13.087 6.0 4.1
OH20 03/28/91 12:34 0.10 2277.524 7.989 0.013 8.29
OH20 04710791 09:44 0.14 2290.406 t2.882 0.011 8.43
OH20 04717791 11:10 0.09  2297.485 7.059 0.013 a.52
OH20 06/26/91 10:05 0.09 2304.420 6.955 0.013 8.8
020 05/01/91 10:10 0.09 2311.424 7.004 0.013 8.7
OH20 05/08/91 09:10 0.09 2318.382 4.958 0.013 8.7%
OHZ20 05/15/91 10:45 0.08 2325.448 7.066 0.0M a.87
0H20 05/29/91 10:33 0.15 2339.440 13.902 g.01 .02
OH20 06/705/91 13:13 0.09  2344.55% 7.1 0.013 9.11
OH20 06712751 09:15 0.08 2353.385 6.834 0.012 9.19
DH20 06719791 15:45 0.09 2360.456 7.271 0.012 9.28
OHZ20 06/26/91 08:20 (.08 2367.347 8.6 0.012 9.36
0H20 07/11/91  11:56 0.16 23B2.496 15.149 0.011 9.52
OHZO or/17/9t 10:36 0.06 2388.442 5.946 0.010 9.58
OHZ20 o7/30/91 10:50 0.14 2401.451 13.00¢9 0.011 9.72
0H20 08/G8/91 09:45 0.10 2410.406 B8.955 0.011 9.82
OH20 08/14/91 11:00 0.07 2616.458 6.052 0.012 9.89
onzo 08/21/7¢1 11:25 Q.15 2423.476 7.018 .0.029 10.04
OH20 08/28/91 10:55 0.07 2430.455 6.979 0.010 10.11
OHZ20 09704/91 11:30 0,08  2437.479 7.024 0.011 10.19
OH20 09/11/9 12:15 0.09 24644.510 7.031 0.013 10.28
onzo 0971870t 09:35 0.08 2451.399 5.889 0.012 10.36
OH20 09/25/91 10:37 0.02 2458.442 7.043 0.003 10.38
0N20 10702/71 11:48 0.10 2465.492 7.050 0.014 10.48
OH20 10716/ 10:5¢ 0.11  2479.451 13.959 0.008 10.5%
0nzé 10723771 12:41 0.09 24B6.52B 7.077 0.013 10.468
ON20 10/31/91 11:55 0.08  2494.497 7.969 0.010 10.76
oHz20 11/06/91 11:50 0.11  2500.493 5.966 0.018 10.87
OH20 1713791 11:14 0.1%  2507.458 6.975 0.020 11.01
OWz20 11720791 11:55 0,15 2514.497 7.029 0.021 11.16
DH20 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 11.29
0H20 12/11/91 11:15 0.10 2535.449 6.966 0.014 11.39
oH20 12/18/91 10:20 0.04 2%542.43) 6.962 0.006 11.43
OHZ0 01/08/92 11:07 0.16 2563.4463 21.032 0.008 11.59
on20 01/15/92 10:1% 0.08 2570D.427 6.964 0.011 11.67
OHZ20 01/22/92 09:55 0.14 2577.413 6.986 0.020 11.81
oHz20 Q1/29/92 0.11 2584.000 6.587 0.017 11.92
OH20 02/12/92 10:00 0.15 2598.417 14.417 0.010 12.07
CH20 02/19/92 10:2% 0.1  2805.434 7.017 0.020 12.21
OH20 02/26/92 10:06 0.06 2612.421 6.987 0.009 12.27
oHz20 03/11/92 10:15 0.08 2626.427 14006 0.006 12.35
0H20 03718/92 10:15 0.15 2433.427 7.000 0.021 12.50
o420 03/25,/92 12:30 0.08 2640.521 7.096 6.011 12.58
OH20 04701/92 10:10 0.18  2647.424 6.903 0.026 12.76
oH20 D6/07/92 10:25 0,16 2653.434 6.010 0.027 12.92
AL/L-95/WPIWIP/:R3192-A A-J1-49 301681.08
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TABLE A-2 (Continued)
BRINE ACCUMULATION DATA TABLE

DAYS DAYS CUMULATIVE
LITERS SINCE USED FOR LITERS LITERS
LOCATION DATE TINE REMOVED 174/78% CALCULATION  PER DAY COLLECTED REMARKS
QW20 04715/92 09:45 0.09 2661.406 7.972 0.¢11 13.01
OH20 04722792 11:03 0.07 26568.460 7.054 0.010 13.08
0H20 05/06/92 11:40 0.17 2682.486 14.026 0.012 13.25
020 05713792 14:10 0.15 2689.5%0 7.104 0.021 13.40
OH20 05721792 11:30 0.06 26597.47% 7.889 0.008 13.46
0H20 05/27/92 10:08 0.03 2703.422 5.943 0.005 13.49
0H20 06709792 10:00 0.14 2T16.437 12.995 0.01% 13.63
OH20 06/18/92 10:20 0.10 2725.431 9.014 0.011 13.73
0H20 06/25/92 10:55 0.05 2732.455 7.024 0.007 13.78
oH20 07/01/92 10:10 0.03 2738.424 5,969 0.005 13.81
OHZ0 07/708/92 0.06 2745.000 6,576 0.009 13.87
OH20 07/15/92 10:00 0.05 2752.417 7.617 0.007 13.92
OHZ20 07/22/92 11:30 0,06 2759.479 7.062 0.008 13.98
OH20 07/29/92 10:45 0.05 2766.448 5.949 0.007 14.03
oN20 08/04/92 10:20 0.07 2772.4%1 5.9a83 0.012 14.10
0HZ20 08/18/92 10:3%5 0.13  2786.441 14.010 0.009 14,23
OHZ0 09702792 10:37 0.15 2801.442 15.001 0.010 14.38
0W20 09,09/92 10:30 0.08 2808.438 6.996 g.011 14.46
oN20 09717792 10:25 0.05 2B16.434 7.996 _0.006 14.51
OHZ20 09/23/92 10:20 0.04 2822.431 5.997 0.007 16.55%
oN20 09/30/92 11:40 0.04 2829.4856 7.055 0.0Gs 14.5¢
oHz0 10/12/92 13:20 0,10 2B41.5%6 12.070 0.008 14,69
OH20 10721792 13:25 0.04  2850.55% $.003 0.004 14,73
0H20 10/28/9¢ 09:45 0.04 2857.406 6.847 0.06é 14,77
onz0 1711/98 13:15 0,03 2B71.552 14,146 0.002 14 .80
oH20 11718792 13:30 0.03  2878.543 T.011 0.004 14,83
0H20 11/25/9¢ 10:20 0.00 2B885.431 0.000 0.060 14.83  Lost vacuum,
OH20 12709/92 13:40 0.04 2899.56% 21.006 0.002 14.87
OH20 01707/93 09:45 0.03  2928.406 28.837 0.001 14.90
OH20 01/13/93% 10:16 0.02 2934.428 6.022 0.003 14.92
oH20 0172895 10:45 0.03 2949.448 15.020 0.002 14.95
OHZ20 02711793 10:20 0.02 2963.431 13.983 0.001 14,97
OH20 02/26/93 11:45 0.01  2978.490 15.059 0.001 14.98
0oHeo 03/10/93 10:58 0.00  2990.457 11.967 0.000 14.98
OH20 03/25/93 10:55 0.01 3005.455 14.998 0.001 14.99
OH20 04/28/93 10:50 0.00 3039.451 33.996 0.000 14.99
oH20 05/16/93 09:15 0.20 3088.385 48.934 0.004 15.19
0H20 08719793 10:03 0.19 3152.419 0.000 0.000 15.32 Partial evacuation,
OH20 08/20/93 09:16 0.04 3153.386 65.001 0.004 15.42 Combine with 0.19 liter from 08-19-93.
OH20 11/09/93 09:54 0.35 3234.413 0.000 0.000 15.77 Partial evacuation.
OH20 11712793 11:15  0.03  3237.449 84 .083 0.005 15.80 Combine with 0.35 liter from 11-09-93.
OH21 09/03/85 14300 NA 245.583 0.000 0.000 0.00 Approximate date this part of drift
excavated.
onz1 12/12/88  146:00 NA 1441,583 0.000 0.000 0.00 Horizontal hoie drilled 12/12/88 to
12/19/88. Hola drilled with brine.
AL/L-95/WP/WIP-:R3192-A A-TI-50 301681.08
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TABLE A-2 (Continued)
BRINE ACCUMULATION DATA TABLE

Data through December 31, 1993

APPENDIX A

DAYS DAYS CUMULATIVE
LITERS SINCE USED FOR LITERS LITERS

LOCATION DATE TIME REMOVED 1/1/85 CALCULATION PER DAY COLLECTED REMARKS
Fluorescien sdded to drilling fluid.

ox21 02/06/89 10:00 NA 1497.417 0.000 0.000 0.00 MNew hole. Installed collection device &
S3' in hole. Hole dry.

oHa1 02/14/8%9 09:25 0 1505.392 1259.810 0.000 0.00 Hole piugged with foam. Hole holding vacuam
at apptox. 50 centibars.

oH21 02721789 10:30 0 15812.438 7.046 0.000 0.00 Holding vacium,

oH21 02/28/89 10:50 0 1519.451 7.013 0.000 0.00 Holding vacuum.

oHz1 03/01/89 11:45 NA 1520.4%0 0.000 0.000 0.00 Device Left with approximately 70 centibars
suction.

OH21 03/08/89 09:45 0O 1527.406 7.955 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 O 1549.431 14.948 0.000 0.0¢ Hole dry.

oHZ1 04/18/89 09:50 0O 1568.410 18.979 0.000 0.00 Device left with approximately 50 centibars
suction,

OH21 04/26/89 09:55 © 1576.413 8.003 0.000 0.00 (pevice left with approximately 50 centibars
suction,

OH21 06/05/89 09:10 0 1616.382 39.969 0.000 0.00 Hole dry, no vacuum in collection device.
Removed and replaced collection device.

oHZ21 06/20/789 08:40 0 1631.361 14.979 0.000 0.00 Hole dry.

OH21 07/06/89 11:10 O 1647.465 16.104 0.000 0.00 Hole dry. Collection davice retained
VACUUm.

OH21 08/09/89 10:05 O 1681.420 33.955 0.000 0.00 Hole dry. Pumped collection device,
repsired hose ends.

OH21 08723789 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.

on21 10/20/8%9 11:25 0 1753.476 18.000 0.000 0.00 Hole dry.

oH21 11710789 10:20 O 17744631 20.955 0.000 0.00 Hole dry.

oHz1 11729789 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 Hole dry. Ressat collection device
(leaking).

oH21 03/28/%1 12:45 0.00 2277.531 471,107 0.000 0.00 Air blowing through tube,

oH21 04/24/91 10:07 0.00 2304.422 26.89M1 0.000 0.00 Air blowing through tube.

OH21 07/17/%1  10:36 0.00 2388.442 84.020 0.000 0.00 Air blowing through tube,

oH21 09725791 10335 0.00  2458.441 69,999 0.000 0.00 pry. Air blowing through tube. Sampier
under vacuum,

OHZ1 10/31/91 11:48 0.00 24946 .492 356.051 0.000 0.00 Dry.

OH21 03725/93 11:15 0,08  3005.4569 S$10.977  wwww www 0.08 [iters/day value » 0.000 and < 0.001.

OH22 097037385 14:00 NA 245,583 0.000 0.000 0.00 aApproximate date this part of drift
excavated.

0H22 12719788 14:00 NA 1448.583  1203.000 0.000 0.00 Horizontal hole drilled 12/12/88 to
12/19/88. Hole dritled with brine.
Fluorescien added to drilling fluid.

oH22 02/06/89 11:00 NA 1497.458 0.000 0.000 0.00 New hole. Installed collection device &
$2.4* in hole. Hole dry,

A-TI-51 301681.08
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TABLE A-2 (Continued)
BRINE ACCUMULATION DATA TABLE
Data through Dacember 31, 1993

DAYS DAYS CUMULATIVE
LITERS SINCE USED FOR LITERS LITERS

LOCAT ION DATE TIME REMOVED 171785 CALCULATION  PER DAY COLLECYED REMARKS

OH22 02/14/89 09:20 0 1505.389 56.806 0.000 0.00 Hole plugged with fosm. Hole holding vacuum
at spprox. 50 centibers.

oH22 02721789 10:40 @ 1512.444 7.055 0.000 0.00 Holding vacuum.

oH22 02/28/8¢ 10:50 0O 1519.451 7.007 0.000 0.00 Net holding vacuum.

oH22 03/01/89 11:00 NA 1520.458 0.000 0.000 0.00 Device {eft with approximately 70 centibars
suction,

onz22 03/08/87 09:45 0 1527.406 7.955 0.000 0.00 Device Left with approximately 50 centibars
suction.

oHZ22 03/15/87 11:35 0 1534 .483 7.077 0.000 0.00 Hole dry.

on22 03/30/89 10:22 © 1549.432 14.949 0.000 0.00 Hole dry.

on2z 04/18/8% 09:55 0 1568.413 13.981 0.000 0.00 Device left with spproximetely 50 centibsrs
suction.

on22 04726789 10:00 © 1576.417 8.004 0.000 0.00 Device Left with approximately 50 centibars
suction,

0H22 06/05/89 09:20 0 1616,389 3g.972 0.000 0.00 Hole dry. No vacuum on collection device.
Removed and replaced collection device.

0H22 06/20/89 0B8:45 Trace 1631.365 0.000 0.000 0.00 Trace of brine found in hole.

oW22 07/06/89 11:20 0 1647.472 31.083 0.000 0.00 Hole dry. Coliection device retained

) VBCLAN,

Oh22 08/09/89 10:10 O 1681424 33.952 0.000 0.00 Hole dry. Pumped collection device,
repaired hose ends.

oHZ2 0823789 11:20 0 1695.4T2 14.048 0.000 0.00 ‘tole dry.

oK22 10702789 11:23 0 1735474 40,002 0.000 0.00 Hole dry.

0H22 10720789 11:25 0 1753.476 18.002 0.000 G.00 Hole dry.

oH2Z2 11710/89 10:22 0 17744632 20.956 0.000 0.00 HMHole dry.

oN22 11/29/89 12:55 0 1793.538 19.106 0.000 0.00 Hole dry.

oH22 12/12/89 10:12 0O 1806.425 12.887 0.000 0.00 Ory. Reseat collection device (leaking).

oH22 03/28/71 12:45 0.00 2277.53 471,106 0.000 0.00 Air blowing through tube.

OH22 04/24/9% 10:09 0.00 2304.423 26.892 0.000 0.00 Air blowing through tube.

oW22 07/17/91  10:38 0.00 238B.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 in hole.

DH22 10723791 12:40 0.57 2486.528 98.085 0.006 0.59 Removed and replaced collection device.
Combined with 0.02 liters from 09/25/91.

OH22 10731791 11:48 Trace 2496.492 7.964 0.000 0.5%

on22 1171391 11:10 0.00 2507.4685 12.973 0.000 0.59 Dry. Air only.

onzz 12/06/91 11:55 Trace 2528.497 21.032 0.000 0.59

oM2z 01/08,92 11:07 0.00 2563.463 34.964 0.000 0.59 Pumped dry.

on22 01/30,/92 10:10 0.18 2585.424 21.961 0.008 0.77 Brine in hole at 19-20 ft. Brine in
sampler - sampler checked, found not
pressurizing. Fixed stopper, revacuumed,
reinatalled & 11:43.

Onz22 03/11/92 10:20 O 2626.431 41.007 0.000 0.77 Dry.

OH22 04/22/92 11:05 0.01 268B.462 42.037 wwee sew 0.78 Liters/dsy veive > 0.000 snd < 0.001.

0HZ22Z 06/718/92 10:25 0.00 2725.434 56.972 0.000 0.78 Ory.

OH22 09703792 10:00 0.21 2802.417 76,983 0.003 0.99 Removed collector, repositioned.

Q22 03/25/93 11:00 0.00 3005.458 203.041 0.000 0.99

oK22 11709/93 Trace 3234.000 0.000 a.o0co 0.99 Partisl evacuation.
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TABLE A-2 (Continued)
BRINE ACCUMULATION DATA TABLE
Data through December 31, 1993

DAYS DAYS CUMULATIVE
LITERS SINCE USED FOR LITERS LITERS
LOCATION DATE TIME REMOVED 1/1/85 CALCULATION PER DAY COLLECTED REMARKS
oH23 12708785 14:00 NA 341,583 0.000 0.000 0.00 Approximate date this part of drift
excavated.
OH23 02706789 14:00 NA 1497.583  1384.540 0.000 0.00 Horizontal hole drilled 2/74/89. Hole

drilled with brine. Fluorescien added to
drilling fluid.

ONZ23 02707/89 14:00 RA 1498.583 1.000 0.000 0.00 New hole. Installed collection device @
153" in hole, Hole dry.

a3 02714780 05:08 O 1505.381 6.798 0.000 0.00 Hole plugged with foam. Mole holding vacuum
at approx. 50 centibars.

OH23 02/21/8% 10:00 0.00 1512.417 7.036 0.000 0.00 Holding vacuum.

OHZ23 02/28/89 10:00 0.43 1519.417 7.000 0.061 0.43 Sample clear, warm and effervescent.

OHZ23 03/08/8% 09:30 0.30 1527.3% 1.919 0.038 0.73 Device left with approximately 50 centibars
suction,

OH23 03715/8% 11:45 0.21 1534.490 7.094 0.030 0.9¢ Sample saved for chemistry, sample #671.

ou23 03730789 10:15 0.52 1549.427 14.937 0.035 1.46 Ssmple saved for chemistry.

OH23 04704789 09:30 0.10 1554.396 4.96% 0.020 1.56 Sample saved for chemistry. Device lLeft

. with approximetely 50 centibars suction.
Outer 75 feet (approx.) of hole dry.

oH23 04/18/89 09:55 0.10 1568.413 %.017 6.007 © 1.66 No sample. Device left with spproximetely
50 centibars suction.

oHZ23 0426789 09:35 0.15 1574.399 7.986 0.019 1.81 Device ieft with approximately 50 centibars
suction. Combined sampie saved for
chemistry.

OHZ3 06/05/89 09:30 0.35 1516.3% 39.997 0.009 2.16 Sample saved for chemistry.

oNZ23 06/20/89 0B:50 0.62 1631.368 14.972 0.041 2.78

OHZ3 07/706/89 11:30 0.37  1647.479 16.111 0.023 3.15 Collection device retained vacuum. Sample
saved for chemistry.

OHZ3 08709789 10:15 0.76  1681.427 33.948 0.022 3.9 Sample saved for chemistry. Pumped
collection device.

onz3 08/23/89 11:13 0.35 1895.467 14.040 0.025 4.26 Sample saved for chemistry.

OH23 09/714/89 11314 0.51 1717.468 22.001 0.023 4.77 Sample saved for chemistry.

oH23 10/02/89 11:30 0.36 1735.479 18.011 6.020 5.13 Sample saved for chemistry.

oHZ3 10/720/89 11:35 0.46 1753.483 18.004 0.0626 5.59 sample saved for chemistry, sample #856.

OH3 11710/89 10:24 HWA 1774.433 0.000 0.000 5.59 Collection device exploded in hole due to
overpreasuring during sempling.

oH23 11715789 09:00 NA 1779375 0.000 0.000 5.59 Reinstalled collection device,

oH23 11/29/89 12:51 0.26 1793.535 40.052 0.006 5.85 Sample saved for chemistry, sample #875.

oH23 12/12/89 09:52 D0.13  1806.411 12.876 0.010 5.98 Sample saved for chemistry, sampie #887.
Reseat collection device (leaking).

oH23 D1/04/%0 11:57 0.11  1829.498 23.087 0.005 6.09

OH23 01/17/50 09:20 0.23  1842,389 12,891 0.018 6,32

OH23 03/26/%0 09:15 0.60 1910,385 0.000 0.000 6.92 Brine probably (eft in hole,

oH23 04/04/90 11:53 0.58 1919.495 0.000 0.000 7.50 Brine probabiy feft in hole.

oH23 04/10/50 09:39 0,33  1925.402 83.013 0.018 7.83 Combined with 0.60 Liters from 03/26/90 and

3.58 Liters from D4/04/90. Used 1.51 Lliters
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TABLE A-2 (Continued)
BRINE ACCUMULATION DATA TABLE
Data through December 31, 1993

DAYS DAYS CUMULATIVE
LITERS SINCE USED FOR LITERS LITERS
LOCAT [OM DATE TIME REMOVED 171/85 CALCULATION PER DAY  COLLECTED REMARKS
for calculation.
OoNZ23 04/24/90 08:46 0.29 1939.365 13.943 0.021 8.12
o3 05/02/9C 09:52 0.17  1947.411 8.048 0.021 8.29
OHZ3 05709790 09:32 0.15 19%54.397 6.986 6.021 8.44
ONHZ3 05/16/90 11:45 0.17  1961.490 7.093 0.024 8.61
OHZ3 05/23/90 13:07 0.13  1968.547 7.057 0.018 8.74
oHZ3 05/31/90 09:35 0.16 1976.399 7.852 0.020 8.90
OHZ23 06/06/90 11:40 0.12 1982.486 6.087 0.020 9.02
OoHZ3 06/%4/90 10:35 0.17  1990.441 7.955 0.021 9.19
OHZ3 06/728/90 10:36 0.38 2004.442 14,001 0.027 9.57
oHZ3 07/17/90 09:04 0.33 2023.378 0.000 0.000 ¢.90
OHZ3 07/18/90 11:08 0.10 2024.462 20.020 0.02% 10,00 Combited with 0.33 Liters from 07/17/90,
Used 0.43 Liters for calculation.
oH23 07/725/99 10:15 0.10 2031.427 6.965 0.014 10.10
OH23 08/01/90 11:15 0,14 2038.469 7.062 0.020 10.24
OH23 08/07/90 09:58 0.1% 2044.415 5.946 0.024 10.38
OH23 08/16/90 09:42 0.15  2053.404 8.989 0.017 10.53
Onz3 08/22/90 10:%1 0.10 2059.452 6.048 0.017 10.63
ONHZ3 08/29/90 10:30 0.15 2066.438 6.986 .0.02% 10,78
oxZ3 09/705/90 10:40 0.17 2073.44k 7.006 0.024 10.95
OH23 09712790 09:00 0.10 2080.375 6.931 0.014 11.05
OoNZ23 09725/90 11:42 0.21 2093.488 0.000 0.000 11.26
OHZ23 09/26/90C 09:53 0.06 2094.412 14.037 0.019 11.32 Combined with 0.21 liters from 09/25/90.
Used 0,27 liters for calculation.
OH23 10/03/90 09:05 0.11  2101.378 6.966 0.016 11.43
oW23 10710/9C  10:22 0.13  2108.432 7.054 0.018 11.56
oHZ3 10/18/9C 09:30 0.15  2116.3% 7.964 0.019 1n.n
OH23 10/24/90 11:30 0.10 2122.479 6.083 0.016 11.81
OoH23 10/731/%  10:53 0,11 2129.453 6.974 .06 11.92
OH23 1/07/90 11:40 0.10 2136.486 7.033 0.014 12.02
OH23 1M/714/90 10:45 D.13  2143.448 6.962 0.019 12.15
oNe3 11728790 11:32 0.22 2157.481 14.033 0.016 12.37
on23 12705/90 09:35 0.10 2164.399 6.918 0.014 12.47
0H23 12713790 10:15 0.16 2172427 8.028 0.017 12.61
oH23 12720750 10:30 0.10 2179.438 7.011 0.014 122.N
OH23 01/09/91 10:48 0.24 2199.450 0.000 0.000 12.95 Some brine may have besn left in hole.
oH23 05/16/91 13:15 0,43  2206.552 27.114 6.025 13.38 Combined with 0.24 Liters from 01/09/91.
Collection device replaced on 01/10/91,
On23 01/23/91 10:50 0.08 2213.451 5.899 0.012 13.46
OKZ3 01/30/9% 09:01 0.12 2220.37% 4,925 0.017 13.58
0HZ3 02713791 12:35 0.20 2234.510 14.134 0.0% 13.78
oNnz3 02/20/97 11:20 0.12 2241.472 6,962 0.017 13.90
OHZ3 02727/9% 11315 0.11  224B.46% 6.997 0.714 14.01
OKZ3 03/07/91 10:50 0.11  2256.451 7.982 0.714 14.12
onz3 03/20/91 12:50 0.21 2269.535 13.084 0.6 14.33
DOH23 03/28/91 12:15 0,12 2277.510 7.975 0.0'5 14.45
0H23 0471091 09:55 0.20 2290.413 12.903 0.016 14.65
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BRINE ACCUMULATION DATA TABLE
Data through December 31, 1993

TABLE A-2 (Continued)

DAYS DAYS CUMULATIVE
LITERS SINCE USED FOR LITERS LITERS

LOCAT ION PATE TIME REMOVED  1/1/85 CALCULATION PER DAY  COLLECTED REMARKS
DH23 04/1T/91  10:59 0.11  2297.458 7.045 0.016 14.76
DH23 06/24/91 10:10 0.07 2304.424 6.966 0.070 14.83
on23 05/01/91 10:05 (€.12 2311.420 6.996 0.017 14.95
oHz23 05/08/91 09:15 0.06 2318.385 6.965 0.00¢% 15.01
OH23 05/15/91  11:00 G.13  2325.458 7.073 0.018 15.14
OHZ3 05/29/91 10:28 0.04 2339.436 13.978 0.00% 15.18
on23 06/05/91 13:10 0.04  2346.549 T.113 0.006 15.22
oH23 05/712/91 09:00 0.02 2353.37% 6.826 0.003 15.24
0423 06/19/91 15:35 0.43  2350.649 7.274 0.059 15.67
oH23 06/26/91 0B:15 0.10 2367.344 6.695 0.015 15.77
oHz3 ar/i1/91 12:05 0.23 2382.503 15.159 0.015 146.00
K23 07/17/91 10:40C 0.09 238B.444 5.941 0.015 16.09
onz23 07/30/91 10:45 0.18 2401.448 13.004 0.014 186.27
0H23 08/08/91 09:42 0.14  2410.404 8.956 0.016 16.41
on23 08/14/9% 11:30 C.13  2416.479 6.075 0.021 18.54
oH23 0B/21/91 11:20 0.12 2423.472 £.993 0.017 16.66
oK23 08728/9'1 10:50 0.07 2430.451 6.97% 0.010 16.73
Onz23 09/04/91 11:35 0.16  2437.483 7.032 0.020 16.87
K23 09711791 12:10 0.04  2644.507 7.024 .0.006 16.91
ona3 09718791 09:30 0.16  2451.396 6.88% 0.023 17.07
OHZ3 09/25/91 10:30 0.09 2458.438 7.042 0.013 17,16
ouz23 10702/91 11:44  0.10  2465.489 7.051 0.014 17.26
On23 10/16/91 10:57 0.16  2479.456 13.967 0.o011 17.42
oHz3 10723791 12:35 0.11  2486.524 7.068 0.016 17.53
OoNZ23 10/31/91  11:40 0.0B  2494.486 7.962 0.010 17.61
OH23 11706/91 12:03 0.09 2500.502 6.016 0.015 17.70
o423 11713791 11:060 0.05  2507.458 6.936 0.007 17.75
0H23 11/20/91 11:50 0.16  2514.493 7.035 0.023 17.91
0423 11/727/91 10:30 0.10 2521.438 6.945 0.014 18.01
oNz3 12/046/91 11:50 0.10 252B.493 7.055 0.014 18.11
o423 12/11/91  11:30 0.09  2535.479 6.986 0.013 18.20
onZ3 12718791 11:00 D.07 2542.458 6.979 0.010 18.27
OH23 01/08/92 11:03 0.26 2563.460 21.002 0.012 18.53
ONZ23 01715752 10:10 G.08 2570.424 §.964 0.01 18.61
onZ3 Ms22/92 09:58 0.11  2577.415 6.991 0.016 18.72
o423 01729792 0.13  2584.000 5.585 0.020 14.85
ox23 02/12/92 10:15 0.13  2598.427 14.427 0.009 18.98
oM23 02/19/92 10:28 0.14 2605.436 7.009 0.020 19.12
aonz3 Q2726792 10:12 0.05 2612.425 6.989 0.007 19.17
o0H23 03/11/92 10:25 0.21  2626.434 14.009 0.015 19.38
OH23 03/18/92 10:25 (.10 2633.434 7.000 0.014 19.48
OHZ3 03725792 12:35 0,08 2640.524 7.090 0.011 19.56
OH23 04701792 10:20 0.10 2647.431 6.907 0.014 19.66
OH23 04/07/92 10:35 0.07 2653.440 6.010 0.012 19.73
OH23 04/15/92 09:55 0.14  2661.413 7.97 0.018 19.87
oH23 04/22/92 0.10 2568.000 6.587 0.015 19.97
ONZ3 05/06/92 11:45 0.20 2682.490 14.490 0.014 20.17
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Data through December 31, 1993

TABLE A-2 (Continued]
BRINE ACCUMULATION DATA TABLE

APPENDIX A

DAYS DAYS CUMULATIVE
LITERS SINCE USED FOR LITERS LITERS
LOCATION DATE TIME REMOVED  1/1/85 CALCULATION PER DAY  COLLECTED REMARKS
OH23 05/13/92 146325 0.17 2689.601 7.1 0.026 20.34
oH23 05/21/9¢ 11:23 0.10 2697.474 7.873 0.013 20.44
onz3 05/27/9¢ 10:02 0.08 2703.418 5.944 0.013 20.52
oHZ3 06/709/92 10:10 0.16 2716,.424 13.006 0.012 20.68
OH23 06/18/92 10:30 0.12 2725.438 9.014 0.013 20.80
OHZ23 06/25/9¢ 10:50 0.08 2732.451 7.013 0.011 20.88
oHz23 o7/01/92 1G:15 0.08 2738.427 5.976 0.013 20.96
oH23 07/08/92 0.09 2745.000 6.57% 0.0%4 21.05
OH23 07715792 10:20 0.09 2752.4M1 7.431 0.012 21.14
onz23 07/22/92 11:35 0.09 2759.483 7.052 0.013 21.23
OK23 07729792 10:62 0.0B5 2766.446 6.963 0.012 21.32
OHE3 08/04/92 10:27 0.09 2772.435 5.989 0.015 21.41
OH23 08/18/92 10:40 0.17 27B6.444 14.009 0.012 21.58
OHe3 09/02/92 10:20 0.16 2801.431 14,987 o.oMn 21.74
OH23 09/09/92 10:35 0.11  2808.441 7.010 0.016 21.85
OHZ3 09717792 10:30 0.09 2816.438 T.997 g.01 21.94
OH23 09/23/92 10:25 0.08 2822.434% 5.996 0.013 22.02
OHZ3 09/30/92 11:45 0.10 2B29.490 7.056 0.014 22.12
OHz3 10/12/92 13:25 0.14  2841.559 12.069 _0.012 22.26
OH23 10721792 13:3¢ 0.10 2850.543 9.004 a.011 22.36
oN23 10/28/92 09:55 0.08 2857.413 6.850 0.012 22.44
OHZ23 11714/92 13:35 0.15 2871.566 14.153 0.0M1 22.59
OH23 11/18/52 13:35 0.09 2878.566 7.000 0.013 22.68
DN23 11/25/92 10:25 0.10 2885.434 6.0868 0.015 22.T8
OH23 12/709/92 13:50 0.15 2899.576 146.142 n.omn 22.93
OHZ3 01/07/93 09:55 0.34 2928.413 28.837 G6.012 23.27
oHa3 $713/93  10:20 0.07 2934.431 6.018 0.012 3.5
OH23 01/28/%3 11:00 0.18 2949.4%8 15,027 0.012 23.52
OHZ3 02/11/93 10:40 0.17 2963.444 13.986 0.012 23.69
o3 02/26/93 11:55 0,14 2078.497 15.053 0.00% 23.83
oH23 03710/93 11:05 0.14 2990.462 11.965 0.012 23.97
OH23 03725/93 11:20 0.20 3005.472 15.010 0.013 26.17
OH23 04/28/93 10:55 0.41 3039.455 33.983 0.012 26.58
OH23 06/16/93 09:10 0.55 3088.382 48.927 0.01% 2%.13
0423 08/19/93 09:38 0.65 3152.401 0.000 0.000 25.78 pPartial evacuation.
OH23 08/20/93 09:12 0.08 3153.383 65.001 0.011 25.85 Combine with 0.45 liters from 08-19-93,
OHe3 11709/93 09:51 0.62 3234.410 0.000 0.000 26.48 Partisl evacuation.
OH23 11212/93 11:20 0.27 3237.472 84.089 0.011 26.75 Combine with 0.62 Liters from 11-09-93,
OH24 12/708/85 14:00 NA 341.583 0.000 0.000 0.00 Approximate date this part of drift
excavated.
OK24 03/06/89 14:00 NA 1525.583  1184.000 0.000 0.00 Horizontal hecle drilled 3/2/89 to 3/6/89.
OH24 03/08,/89 09:50 KA 1527.410 0.000 0.000 0.00 tew hole. Installed collection device.
Hole dry.
CGH24 03/15/89 11:45 O 1534.490 8.907 0.000 0.00 Hole dry.
oHZé 03/30/89 10:25 O© 1549.634 14.944 0.000 0.00 Hole dry.
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TABLE A-2 (Continued)
BRINE ACCUMULATION DATA TABLE
Data through December 31, 1993

DAYS DAYS CUMULATIVE
LITERS SINCE USED FOR LITERS LITERS
LOCAYION DATE TIME REMOVED 1/1/85 CALCULATION PER DAY  COLLECTED REMARKS
DH24 04718789 10:00 0 1568.417 18.983 0.000 0.00 Device left with spproximately 50 centibars
suction.
OH24 04/26/9 09:40 © 1576.403 7.986 0.000 0.00 Device left with spproximately 50 centibars
suction.
oM2é 06/05/89 09:40 0.05 16146.403 40.000 0.001 0.05 First time sampie recovered. No vacuum in
collection device. Collection device
removed and replaced.
OH24 06/20/89 09:00 0.03 1&51.375 146,972 0.002 0.08
OH2& 07/06/89 11:40 0.0t 1647.486 16.111 0.001 0.09 Collection device retained vacuum. Sampie
saved for chemistry.
OHZ4 08/09/89 10:20 O 1681.431 33.945 0.000 0.C9 hole dry. Pumped collection device.
OK24 08/23/89 11:18 0O 1695.471 14.040 0.000 0.09 Hole dry.
ON24 10/02/89 11:35 0 1735.483 40.012 0.000 0.09 fHole dry.
OH24 10/20/39 11:35 0 1753.483 18.000 0.000 0.09 Hole dry.
0H24 11710788 10:26 0 1774 .435 20.952 0.000 0.09 Hele dry.
0H24 11/29/89 12:58 © 1793.540 19.105 ¢.000 0.09 Hole dry.
OHZ24 12/12/89 09:54 0 1806.413 12.873 0.000 0.09 Hole dry. Resest collection device
(leaking).
OH24 04/10/90 09:46 0.09 1925.407 118.994 .0.001 0.18
o2& 06724790 08:46 0.03 1939.345 13.958 0.002 0.21
DH24 05/02/90 09:55 Na 1947.613 0.000 0.000 0.21 Trace.
OH24 08/10/90 O9:40 Na 2047.403 0.000 0.000 0.21 Cleaned, checked, and reinstalled vacum up
to 50 centibars. Checked in one hour.
Sampier holding vacuum,
oH24 04/7264/91 10:12 0.00 2304.425 0.000 0.000 0.21  Air blowing through tube,
OH24 07/17/9% 10:45 0.00 2388.448 0.000 0.000 0.21 Air blowing through tube.
OH24 09/25/91 10:18 0.00 2458.429 0.000 0.000 0.21 Air blowing through tube,
0H24 10/23/91 12:30 0.53  2486.521 547.156 0.001 0.74 Replaced broken collection device. Used
547.156 days.
OH24 10/31/91 11:42 Trace 2494.488 7.967 0.000 0.74 Hole wet at 25 feet.
OH24 1171381 11:05 0.02 2507.442 12.974 0.002 0.76
OoHZ4 12/04/91 11:45 Trace 2528.490 21.028 0.000 0.76
OH24 01/08/92 11:03 0,00 2563.460 34.970 0.000 0.76 Pumped dry.
oH24 01/30/92 10:30 0.03 2585.438 21.978 0.001 0.79 Hole shows brine on plastic hose & 19.5 ft.
(into hole) Sampler had minimal brine.
Revecuumed and reinstalied @ 11:18.
OH24 03/11/92 10:30 0 2626.438 41,000 0.000 0.79 DOry.
oH24 0h/22/92 0.00 2668.000 41.562 0.000 a9.79
oH24 06/18/92 10:35 0.0 2725.441 57.441 0.0c0 0.79 Dry.
OH24 09703792 10:30 Trace 2802.438 76.997 0.000 0.79 Removed collector, repositioned.
OH24 03/25/9% 11:25 0.26 3005.476 203.038 0.001 1.05
OH24 11709/93 Trace 3234.000 0.000 0.000 1.05 Partisl evacuation.
OH25 12/08/85 14:00 NA 341.583 228.524 0.000 0.00 Approximate date this part of drift
excavated.
OH25 03/27/89 14:00 NA 15456.583  1205.000 0.000 0.00 Horizonta{ hole drilled on 3/27/8%.
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TABLE A-2 (Continued)
BRINE ACCUMULATION DATA TABLE
Data through December 31, 1993
DAYS DAYS CUMULATIVE
LI1TERS SINCE USED FOR LITERS LITERS

LOCATION DATE TIME REMOVED 1/1/8% CALCULATION  PER DAY  COLLECTED REMARKS

on2s 03/30789 10:27 O 1549.435 0.000 06.000 0.00 Hole dry.

OH25 06/18/8% 10:05 O 1568.420 21.837 0.000 0.00 Device Left with approximately 50 centibars
suction.

OH2S 04726789 09:45 O© 1576.406 7.986 0.000 0.00 Device left with approximstely 50 centibars
suction.

OH25 06/05/89 09:5¢ © 1616.410 40.004 3.000 0.00 Hole dry. No vacum on collection device.
Collection device removed and replaced.

oHzs 06/20/89 09:10 O 1631.382 14,972 0.000 0.00 Hole dry.

OH25 07/06/8% 11:40 (.01 1647.488 16.104 0.001 0.01 Collection device retained vacuum. Semple
saved for chemistry,

NS 08/09/87 10:25 O 1681.434 33.948 0.000 0.0t tote dry.

OH25 08s23/87 11:18 0 1695.471 14,037 0.000 0.01 Hole dry.

oH2s 0/02/8% 11:35 0 1735.483 40,012 0.000 0.01 Hole dry.

OH25 10/20/89 11:35 © 1753.483 14.000 0.000 0.01 Hole dry.

OH25 11710/89 10:30 O 1774.438 20.95% 6.000 0.01  Hole dry.

oH2S 11729789 13:02 0 1793.543 19.105 0.000 0.01 Hole dry,

oHzs 12/12/8% 09:58 0 1806.415 12.872 0.000 0.01 Hole dry. Reseat collection device
(Lesking). .

OH25 08/10/90 09:50 NA 2047.410 0.000 .0.000 0.01 Cilesned, checked, and reinstalied vacuum up
to 50 centibars. Checked in one hour.
Sampier holding vacuum,

oHz2s 04/26/91 10:14 0.00 2304.426 498.011 0.000 0.01 Air blowing through tube.

OoH25 O7/17/91  10:47 0.00 2388.449 84,023 0.000 0.01 Air blowing through tube.

OH2% 09/725/91 10:15 0.06  2458.427 69.978 0.001 0.07

OH2% 1073179 11:42 0,00  2494.488 34.061 0.000 0.07 Dry. Hole wet st 30 feet.

OH25 03/25/93 11:27 0.067 3005.477 510.989  weew dww 0.14 Liter/day value is > 0.000 and < 0.001,

oH2s 08/05/86 14:00 NA 581,583 0.000 6.000 (.00 Approximate date this part of drift
excavated.

OHZ6 03/27/89 14:00 WA 1545.583 965.000. 0.000 0.00 Horizontal hole drilled on 3/27/89. Hole
drilled with brine. Flucrescien added to
drilling fluid.

OH26 03/30/89 10:00 NA 1549.417 0.000 0.000 0.00 New hole. Instailed collection device.
Hole dry,

OH26 04/18/8% 10:10 O 1568.424 21.841 0.000 0.00 Device left with approximately 50 centibars
suction,

OH26 04/26/89 09:15 0 1576.385 7.961 0,000 0.00 Device left with approximately 50 centibars
suction.

DHZé 06/05/89 10:00 0.20 1616.417 40,032 0.005 0.20 First time sampie recovered. Collection
device removed and replaced. Sample saved
for chemistry.

OH26 06/20/89 09:15 0.05 1631.385 14.968 0.003 0.25

OH26 07/06/89 11:50 0.49 1647.493 146.108 0.030 0.74 Collection device retained vacuum. Sample
saved for chemistry.

ON26 08/09/89 10:30 0.67 1681.438 33.945 0.020 1.41 Sample saved for chemistry.

OH26 08/23/89 10:30 0.5% 1695.438 14.000 0.039 1.96 sSample saved for chemistry.
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BRINE SAMPLING AND EVALUATION PROGRAM REPORT 1992-1993 APPENDIX A

TABLE A-2 (Continued)
BRINE ACCUMULATION DATA TABLE
Data through December 31, 1993

DAYS DAYS CUMULATIVE
LITERS SINCE USED FOR LITERS LITERS
LOCATION DATE TIME REMOVED 1/1/85 CALCULATION PER DAY COLLECTED REMARKS
OH26 wr14r89 11:21 0.51  1717.473 22.035 0.023 2.47 Sample saved for chemistry.
ON26 10/02/89 11:40 0.5& 1735.486 18.013 0.03% 3.03 Sample saved for chemistry. v
OH26 10720789 11:45 0.45 1753.4%0 18.004 G.625 3.48 Sample saved for chemistry, sampie #857.
0H26 1110789 11:06 0.48  17746.461 20.97M 0.023 3.96 Sample saved for chemistry, sampie MB&S,
OH26 117297489 12:40 0.32 1793.%528 19.067 0.017 4£.28 Sample saved for chemistry, sample #874.
OH26 12712/89 09:383 0.32 1806.401 12.473 0.025 4.60 Sample saved for chemistry, sample #885.
OH2é 01/04/90 12:05 0.23 1829.503 23.102 0.010 4.8%
aH26 01/17/90 0B8:58 0.34 1842374 12.8M 0.028 5.19
OH26 01/31/90 10:54 0.26 1856.454 14.080 - 0.018 5.45
oM26 02/13/90 11:30 0.26  1849.479 13.02% 0.020 5.7
QHZ6 02727/90 12:46 0.21 1883.532 14.053 0.015 5.92 Brine probably Left in hole.
oH26 a3/05/9%0 11:27 0.26 1889.477 5.945 0.044 6.18
aN26 03/21/90 09:26 0.18 1905.393 15.916 0.0t 6.36
OH2é 04/704/90 11:49 0.28 1919.492 14,099 0.020 6.66 Brine probably left in hole,
OH26 04710790 09:17 0.22 1925.387 5.895 0.037 6.86
QH26 04/724/70 0B8:33 0.19 1939.35 13.969 0.014 7.05
OH26 05702730 09:45 0.26  1947.406 8,050 0.030 7.29
OH26 05/09/90 09:46 0.21 1954.407 7.001 0.030 7.50
OK26 05/16/90 11:30 0.15  1961.479 7.072 .0.02% 7.85
OH26 05/23/90 13:03 0.12 1968.544 7.065 0.017 7.7
ON26 05/31/90 09:29 0.14 1976.395 7.851 0.018 7.M
0H26 06/06/90 11:35 0.14 1982.483 6.088 0.023 8.05
OH26 06714790 10:42 0.14  1990.446 7.963 0.018 8.19
OH26 D6/28/90 10:27 0.16 2004.435 13.989 0.011 8.15
OH26 07/17/90 08:56 0.18 2023.372 0.000 0.000 8.53
oH26 07/718/90 11:00 0.28 2024.458 20.023 0,023 8.81 Combined with 0.18 liters 07/17/90. Used
0.46 liters for calculation.
oK26 07725/90 10:07 0.05 2031.422 6.964 ¢.p07 8.856 Brine probably left in hole.
0H26 08/01/90 11:05 0.25 2038.462 7.040 0.036 9.1
0H2é 08/07/90 09:40 0.711 2044.403 5.94t 0.01% 9.22
oH2é6 08/716/90 09:18 0.12 2053.388 8,985 0.013 9.34
OH26 08/22/90 10:44 0.10 2059.447 6.059 0.017 9.44
DH26 08/29/90 10:23 0.11  2066.433 6,986 0.016 9.55
oH26 09/05/90 10:34 0.11  2073.440 7.007 0.01% 9.66
oH26 09/12/90 08:45 0.0 20B0.3&5 5,925 0.014 .78
OH26 09725790 11:26 0.19 2093.476 0.000 0.000 9.95
OH26 09/26/90 09:48 0.10 2094.408 14,043 0,029 10.05 Combined with 0.19 liters from 09/25/90.
Used 0.29 liters for calcuiation.
OH26 10/03/90 08:55 0.10 2101.372 6.964 G.014 10.15
0H26 10/10/90 10:14 0.11  2108.426 7.054 0.016 10.26
0H26 10/18/90 09:25 0.13 2116.392 7.966 0.016 10.39
DH26 10/26/90 11:16 0.11  2122.469 6.077 0.018 10,50
OH26 10/31/90 10:43 0.12 2129.447 6,978 0.017 10.62
oH26 11707/90 11:43 0.13  2136.488 7.041 0.018 10.7%
OH26 11/94/90 10:40 0.10 21463.444 4,956 0.014 10.85
OH26 11728790 11:20 ¢.21 2157.472 14,028 0.015 11.06
OH26 12/05/90 09:30 0.146 2164.396 6.924 0.020 11.20
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Data through December 31, 1993

TABLE A-2 (Continued)
BRINE ACCUMULATION DATA TABLE

APPENDIX A

DAYS DAYS CUMULAT I VE
LITERS  SINCE  USED FOR LITERS LITERS
LOCATION  DATE  TIME REMOVED 1/1/85 CALCULATION PER DAY  COLLECTED REMARKS
oHZ6 12713790 10:20 0.13  2172.431 8.035 0.016 11.33
OH26 12720790 10:20 0.11  2179.411 7.000 0.016 11.44
0H26 G1/09791 10:50 0.29 2199.45) 20.020 0.01 1.7
OH2é6 01/16/91 13:25 0.13  2206,559 7.108 0.018 11.86
OH26 01/23/9% 10:55 0.17 2213.455 5.896 0.025 12.03
OHZ6 01730791 08:36 0.11 2220.358 6.903 0.014 12.14
OHZ6 02/13/91 12:20 0.18 2234.514 14.156 0.013 12.32
DH26 02/720/91 11:25 0,12  2241.478 6.962 0.017 12.44
OH26 02727/ 11:20 0.11 2248.472 6.996 0.016 12.55
oH26 03/07/91 10:55 0.11  2256.455 7.983 0.0t 12.66
oK26 03/20/91 12:43 0.19  2249.530 13,075 0.015 12,85
oNZ6 03/28/91 11:53 0.11 2277.495 7.9465 0.0 12.96
oH2é 04/10/%1 10:02 0.20 2290.418 12.923 0.015 13,16
oN26 04717/91 10:5& 0.12  2297.454 7.036 0.017 13.28
oH26 04726/ 10:25 0.12 2304.434 6.980 0.017 13.40
W26 05/01/91 10:;00 0.10 2311.417 6,983 0.014 13.50
oH26 05/08/9% 09:20 0.10 2318.389 6.972 0.014 13.60
OH26 05/15/71 11:10 0.08  2325.465 7.676 g.01M 13.68
ON26& 05/29/71 10:18 0.19 2339.429 13.964 L0.014 13.87
oN26 06/05/91 13:07 0.14  2344.547 7.118 0.020 14.01
oH26 06/12/91 OB8:57 0.17 2353.37% 6.826 0.02% 14,18
ON26 08/19/9% 15:22 0.16  2350.640 7.267 0.022 14.34
oH26 06/26/91 08:12 0.10 2367.342 6.702 0.015 1444
OH26 07/11/91  12:08 0.19 2382.506 15.164 0.013 14 .63
onzsé 07/17/9% 11:00 0.10 2388.458 5.952 0.017 14.73
OH26 07/30/91 10:40 0.08  2401.444 0.000 0.000 14.79 Partial evacuation.
on2é 07/31/91 09:45 0.16  2402.406 13.948 0.014 14.93  Combined with 0.04 liters from 0D7/30/91.
OH26 08/08/9% 09:39 0.15  24610.402 7.996 0.019 15.08
OH26 OB/94/91 11:35 0.11 2416.483 &.081 0.018 15.19
OH26 08/21/91 11:17 0.13  2423.470 6.987 0.019 15.32
OHZ6 08/28/91 10:46 0.0% 2430.449 4.979 0.013 15.41
0H26 09704/91 11:40 0.09 2437.486 7.037 0.013 15.50
OH28 09/11/91  12:05 0.05  2444.503 7.017 0.007 15.55
anzé 09/18/91 09:25 0.13  2451.3%2 5.389 0.019 15.68
OK26 09/25/91 09:56 0.11 2458.414 7.022 0.016 15.79
oH26 10/02/91 11:40 0.10  2445.486 7.072 0.014 15.89
oH26 10716/91 11:00 0.10 2479.458 13.972 0.007 15,99
ON26 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 11/06/91 12:08 0.06 2500.506 6.021 0.010 16.33
ON26 11/13/91 10:50 0,07  2507.451 6.945 0.010 16.40
oH26 11720791 11:43 0.13  2514.488 7.037 0.018 16.53
oH26 11/27/91  10:36 0.09 2521.442 6.9564 4.013 16.62
DH26 12/04/91 11:30 0.08 252B.479 7.037 0.011 16.70
oM26 12/11/91  11:45  0.09  2535.490 7.011 0.013 16.79
OH26 12/18/91 11:05 0,12  2542.482 6.972 0.017 16.91
on26 DIFOE/P2  11:00 0.23  2543.458 20.996 0.011 17.1%
AL/1-95/WPIWIP/:R3192-A A-ll-60 301681.08
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BRINE ACCUMULATION DATA TABLE
Data through December 31, 1993

TABLE A-2 (Continued)

DAYS DAYS CUMULATIVE

LITERS SINCE USED FOR LITERS LITERS
LOCATION DATE TIME REMOVED  1/1/85 CALCULATION PER DAY  COLLECTED REMARKS
OH25 0171579¢ 10:68 0.10 2570.422 5.964 0.014 17.24
OH2é 01/22/%2 10:10 0.08 2577.424 7.002 o.on 17.32
OH26 01/29/9¢ 0.164 2584.000 6.576 0.021 17.46
OH26 02/12/9¢ 10:20 0.15 2598.43% 14.431 0.010 17.61
0H26 02/1%/92 10:32 0.11  2605.439 7.008 0.016 17.72
OH26 02/26/92 10:1% 0.06 2612.427 6.988 0.009 17.78
OH26 03/11/92 10:35 0.16  2626.441 14.014 0.011 17.9
on2é 03/18/92 10:35 0.11  2633.441 7.000 0.016 18.05
OH26 03/25/92 12:40 0.10 2640.528 7.087 0.014 18.15
oHZé 04705792 10:35 0.08  2847.441 6.913 0.012 18.23
oH26 04/707/92 10:45 0.0% 2653.448 6.007 0.008 15.28
OH26 04/15/92 10:05 0.13 2661.420 7.972 0.0 18.41
OHZ6 04/22/92 0.09 2668.000 6.580 0.014 18.50
OH26 05/06/92 11:50 0.18  2682.493% 14.493 0.012 18.68
0H26 05/13/92 14:40 0.16 2689.611 7.118 0.022 18.84
OH26 05/21/92 11:18 0.08 2897.47% 7.880 0.010 18.92
OH26 05/27/92 10:14 0.06 2703.426 5.955 0.010 18.9¢8
OH26 06/09/92 10:20 0.15 276.431 13.005 0.012 19.13
OH26 06/18/92 10:40 0.15  2725.444 9.013 .0.017 19.28
OH2& 06/25/92 10:45 0.07 2732.448 7.004 0.010 19.35
OH26 0T/01/92 10:20 0.08 2738.431 5.983 0.013 19.43
OH26 07/08/92 0.11  2745.000 6.569 0.017 19.54
oH26 07715792 10:40 0.07 2752.444 7444 0.009 19.81
OH26 07/22/92 11:40 0.10 2759.4B6 7.042 0.014 19.7
OH26 07/29/792 10:38 0.09 2766.443 6.957 0.013 19.80
DH26 D8/04/92 10:33 0.07 2772.4640 5.997 0.012 19.87
OH26 08/18/92 10:47 0.15 2786.449 14.009 0.011 20.02
OK26 09/02/92 10:15 0.18 2801.427 14.978 0.012 20.20
OHZ6 09709792 10:40 0.09 2808.444 7.017 0.013 20.29
oH26 09717792 10:35 0.14 2B16.441 T.997 0.:18 20.43
OK26 09/23/92 10:30 0.05 2822.438 5.997 0.008 20.48
OH26 09/30/92 11:50 0,086 2829.493 T.055 0.009 20.54
OH2é 10/12/92 13:3¢ 0.15  2841.5&3 12.070 0.012 20.6%
QH26 10/21/92 13:45 0.09 2850.573 9.010 0.010 20.78
ON2& 10/287%2 10:05 0.08  2857.420 6.847 0.012 20.856
oH26 19/91/92 13:35 0.15  2871.566 14.146 0.011 21.01
oH26 11718792 13:40 0.10 2878.569 7.003 0.014 21.11
On2é 11/25/92 10:30 0.07 2885.438 6.869 0.010 21.18
OH26 12/709/92 14:00 0.16 2899.583 14.145 o.on 21.34
K26 01/07/93 10:05 0.32 2928.420 28.837 o0.0n 21.66
OH26 01/13/93 10:23 Q.06 2934.433 6.013 0.010 21.72
OH26 01/28/93 11:15 0.18 2949.489 15.036 0.012 21.90
OH26 02711793 10:58 G.11  2963.457 13.988 0.008 22.01
oH26 02/726/93 12:10 0.23 2978.507 15.050 0.015 22.24
OH26 03/10/93 11:10 0.13  2990.455 11.958 0.011 22.37
0K2é 03/25/93 11:35 0.18 3005.483 15.018 0.012 22.55
OH26 04/28/93 11:20 0.38 3039.472 33.989 c.on 22.93
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TABLE A-2 (Continued)
BRINE ACCUMULATION DATA TABLE
Data through December 31, 1993

DAYS DAYS CUMULATIVE
LITERS SINCE USED FOR LITERS LITERS
LLOCATION DATE TIME REMOVED 1/7%/85 CALCULATION PER DAY COLLECYED REMARKS
oHz2é 06716793 09:00 0.53 3088.375 48.903 0.01 23.46
0K26 08/719/93 09:27 0.58 3152.3% 0.000 0.000 24.04 Partial evacuation,
0NZé 08/20/93 09:06 0.06 3153.37% 65.004 G6.010 24,10 Combine with 0.58 { from 08-19-93.
oHgs 11/09/91 09:39 0.57 3234.402 0.000 0.000 24.67 Partial evacuation,
OHZé 11712793 11:25 0.36 3237.476 B4.097 0.01 25.03 Combine with 0.57 | from 11-09-93,
OH28 08/05/86 14:00 NA 581.588 0.000 0.000 0.00 Approximate date this pert of drift
sxcavated.
OH28 04/712/8% 14:00 NA 1562.583 981.000 0.000 0.00 Horizontal hole drilied 4/11/89 to 4/12/89.
OHZB 04/18/89 10:25 © 1568.434 0.000 0.000 0.00 Device (eft with approximately 50 centibars
suction.
OH28 04726/8% 09:30 0 1576.3%6 13.813 0.000 0.00 Davice left with approximately 50 centibars
suction.
oH28 D&/05/89 10:30 0.08 1616.438 40,042 0.002 0.08 Firat time sample recovered. Collection
device removed and repiaced. Sample saved
for chemistry,
OH28 06720789 09:30 0.03 1631.3%6 14.958 0.002 0.1
OH28 07706789 12:00 0 1647.500 16.104 .0.000 0.11  Hole dry. Coliection device retained
: VaCUAT,
OHZS 08709789 10:45 O 1681.448 33.948 0.000 0.11  Hole dry.
OH28 08/23/89 10:46 O 1695449 14,001 0.000 0.1 Hole dry,
OoH28 10/02/89 11:50 D.0% 1735.493 40,044 0.001 0.16 Sample saved for chemistry,
0H28 10720789 11:4% 0 1753.4%90 17.997 0.000 0.16 Hole dry.
onz28 11710/89 11:10 0,07 1774485 20.975 0.0G3 0.23 Sampie saved for chemistry, sample ¥867.
oM28 11/29/89 12:48 0 1793.533 19.068 0.000 0.23 Hole dry.
0H28 12/12/89 09:48 0.10 1805.408 12.875 0.008 0.33  sampie saved for chemistry, sampie #B886.
OH28 04710/90 09:36 0.14 1925.400 118.992 0.0 0.47
OHZB D4s24/90 08:36 0.18 1939.358 13.958 0.013 0.45
OH28 05/02/90 09:35 0.01 1947.399 8.041 0.001 0.566
oH28 05/09/90 09:40 Trece 1954.403 0.000 0.000 0.66 Trace.
ON28 05/16/90 11:38 0.02 1961.48% 14.0868 0.001 0.48
DH28 05/31/90 09:33 0.01 1974.398 14,913 0.001 0.69
oH28 08/07/90 09:42 0,10 2044.404 48,006 0.001 0.79
OH28 08/10/5%0 09:10 NA 2047.382 0.000 0.000 0.7% Cleaned, checked, and reinstalled vacuum up
to 50 centibars. Chectked in onhe hour.
Sampler holding veacuum.
OH28 09/12/90 08:40 ©.04 2080.35% 35.957 0.001 0.83
OH28 09726/90 09:50 0.05 2094.410 14.049 0.004 0.28
DH2B 11728790 11:28 0.08 2157.478 63,068 0.001 0.96
OH28 12720790 10:27 0.07 2179.435% 21.957 - 0.003 1.03
oH28 01/30/9% 08:51 0.0G7 2220.3s¢ 40.934 0.002 1.10
OHz23 03720/91 11:55 0.18  2269.497 49,128 0.004 1.28
OH28 03/28/91 11:45 0.01 2277.490 7.993 0.001 1.29
ohzé 04724791 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 Dry.
OH28 07717/91 11:07 0,00 2388.463 5.957 0.000 1.29 Air blowing through tube,
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Data through December 31, 1983

TABLE A-2 (Continued)
BRINE ACCUMULATION DATA TABLE

DAYS DAYS CUMULATIVE
LITERS SINCE USED FOR LITERS LITERS
LOCATION DATE TINE REMOVED 174785 CALCULATION PER OAY  COLLECTED REMARKS
OH28 09/25/91 09:56 0.00 2458.414 69,951 0.000 1.29 Air blowing through tube.
On28 10/23/91 10:27 0.27 2486.435 28,021 0.010 1.56 First time successfull collection since
' 03/20/91. Used 216.5% days and 0.28 liters
to calculate flow rate.
OH28 10/31/91 11:36 0.00  2494.483 8.048 0.000 1.56 0Ory. No Vacuum. Hole wet at 25 feat.
0H28 11713/91  10:55 0.02 2507.45% 12.972 0.002 1.58
o2 12/04/71 11:35 Trace 252B.483 21.028 0.000 1.58
28 01/08/92 11:00 0.00 2563.458 34.975 0.000 1.58 Pumped dry.
oH28 01/30/92 11:45 0.09 2585.490 22.032 0.004 1.67 Brine on push rods @ 25-28 ft. Water pushed
out of hole by saspler when removed (lots
of brine) sampler checked, Found in working
condit
DH2B 0371179 10:40 O 2626.444 40,956 0.000 1.67
oHZ8 Q4r2zroe 0.00 25658.000 41.556 0.000 1.67
OHZB 06/18/92 10:45 0.18  2725.448 57.448 0.003 1.88
OH28 09/03/92 11:00 0.0 2802.458 77.010 ¢.061 1.50 Removed collector, repositioned.
on28 03/25/93 11:25 0.06 3005.476 203.018  vvww_wam 1.94 Liter/day value is » 0.000 and < 0.001.
OH28 11/09/93 09:45 Trace 3234.406 0.000 0.000 1.94 Partial evacuation,
OH4S5 05/08/8% 14:00 NA 1588.583 0.000 0.000 0.00 Approximate date thiz part of underground
core storage rcom excavated.
OH4S 06715789 14:00 NA 1626.58% 0.000 0.000 0.00 Horizontal hole drilled 6/9/89 to 6/15/89.
OH&S 06/23/89 11:00 NA 1634 .458 0.006 0.000 0.00 New hole. Inatalled collection device.
OH45 08/09/89 14:00 0 1681.583 321.930 0.000 0.00 No vacuum. Reinstalled collection device.
Hole dry.
OH4S 08723789 11:30 0.45  1695.479 13.8% 0.032 0.45 First time hole sampled. Sample saved for
chemistry.
OH&S 09712789 12:35 0.15 1715.524 20.045 0.007 0.40 Ssample saved for chemistry.
Oli45 10/02/789 12:35 0.13 1735.510 19.984 0.007 0.73 sample saved for chemistry.
OH&5 107207869 11:10 0.11  1753.465 17.955 0.006 0.84 Sample saved for chemistry, sampie #852,
DOH4S 11710789 10:20 Q.13 1774.431 20.964 0.006 0.97 Sampie saved for chemistry, sample M863.
OH4S 11/729/89 13:11 0. 1793.549 19.118 0.006 1.08 Sample saved for chemistry, sample #378.
OH4S 12712789 10:19 0,08  1806,430 12.881 0.006 1.16 Sample saved for chemistry, sample #889.
Sample bubbling.
OHLS 01/704/90 11341 0.4 1829.487 23.057 0.006 1.30
ON&5 01/17/90 11:54 0.08 1842.496 13.009 0.006 1.38
DHAS 01/31/%0 11:08 0.01 1856.464 13.968 0.00% 1.39
OHLS 02/713/90 10:54- Q.01  1849.454 12.990 0.00 1.40
ON&5S 02/27/90 12:56 0.1t  1883.539 14.085 0.008 1.51 Removed and replaced sampier.
OH4S 03/05/%0 11:45 0.08 1889.450 5.951 0.013 1.59
OHLS 03/21/90 11:34 Trace 1905.482 0.000 0.000 1.59 Trace.
OH4S 0410790 10:28 Trace 1925,436 C¢.000 0.000 1.59 Trace.
OHALS 05/02/90 09:12 0.06 1947.383 57.893 0.001 1.65
OHLS 05/09/90 10:03 Trace 1954.419 0.000 0.000 1.65 Trace.
OHGS 05/17/90 09:20 0.05 1962.389 0.000 0.000 1.70
OH4S 05/23/90 13:10 0.0 1968549 21.166 0.003 1.7
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TABLE A-2 (Continued)
BRINE ACCUMULATION DATA TABLE
Data through December 31, 1993

DAYS DAYS CUMULATIVE

LITERS SINCE USED FOR LITERS LITERS
LOCATION DATE TIME REMOVED 1/1/85 CALCULATION PER DAY COLLECTED REMARKS
COH4S 06/14/90 10:15 0.01  1990.427 0.000 0.000 1.72 Brine probably lLeft in hole.
ORGS O7/17/90 11:58 0.46  2023.499 54.950 0.009 2.18
OH4S 08/07/90 08:50 Trace 2044.368 0.060  ©0.000 2.18 Trace. Could not sample. Brine probably

Left in hole, '
OH&S 08/29/90 12:01 0.27 2066.501 43.002 0.006 2.45
OH&S 09/13/90 10:40 0.02 208).44é 14.943 0.001 2.47
0H4S 10/18/90 10:14 0.05 2116.426 G.000 0.000 2.52
ON45 02/13/91 12:40 Trace 2234.528 0.000 0.000 2.52 Did not save.
OH&S 03/21/91 10:30 0.30 2270.438 188.994 0.004 3.32 Repaired and reinstalled sampler. Used 189
days and 0,85 liters.

ON4S 03/28/91 11:21 0.00 2277.473 7.035% 0.000 3.32 Air blowing through tube.
ON&S 04/710/91 12:15 0.00 2290.510 13.037 0.000 3.32  Dry.
OH45 05/01/91 10:30 0.11  2311.438 20,923 0.00S 3.43
OHLS 05/08/91 09:35 0.00 2318.39%9 6.981 0,000 3.43 Air blowing through tube.
OH&S O7/18/91 1G:20 0.14  2389.431 71.032 0.002 3.57
ONeS 08714791 11:15  0.05  2416.469 27.038 0,002 3.62
ON45 09/25/91 12:10 0.19  2458.507 42,038 0.00% 3.5
OH4S 10723/91  10:09 0.11  2486.43 27.918 0.004 3.0
OH4S 10731791 11:36 0.06 2494.483 8.050 .0.007 3.98
OH4S 11713/91 10:36 0.05 2507.462 12,959 0.004 4.03
OH&S 12706/91 11:40 0.08  2528.486 21.044 0.004 4.1
OH&S 12718791 11:07 0.02 2542.4463 13,977 0.001 4.13
OH&S 01/708/92 10:35 0.10 2563.441 20.978 0.005 &.23
ON4S5 01,29/92 10:52 0.09 2584.453 21.012 0.004 4.32
OHAS 02/19/92 10:15 0.08 2605.427 20,974 0.004 &.40
OH45 02/26/92 10:02 Trace 2612.418 6.991 0.000 4.40
OH4S 03/11/92 10:00 0.15  2626.417 13.99¢9 0.011 4.55
OHLS 03/18/92 10:00 0.05 2633.417 7.000 0.007 4.60
OH4S 03725792 12:45 0.01  2640.5%1 7.114 0,001 4.61
OH&S 04/07/92 11:20 0.06 2653.472 12.941 0.005 4.67
OH4S 06/15/52 09:35 Trace 2661.399 7.927 0.000 &.67
OH4S 04722/52 10:10 Trace 2668.424 7.025 0.000 L.67
OHALS 05/07/92 (©9:00 Trace 2683.375 14.951 0.000 &4.67
DH4S 06/18/92 10:50 0.1& 2725.451 42.076 0.003 4.8%
OH&S Qr/01/92 10:00 0.05 2738.417 12.966 0.004 4.86
DHLS 07715/92 10:50 0.05 2752.45% 14.034 0.004 &9
OH4S 08/18/92 10:28 0.10 2786.436 33.985 0.003 S.01
OW4S5 09/702/92 10:30 0,15 2801.438 15.002 0.010 5.6
ON&S 09s24/72 09:30 0.07 2823.3% 21.958 0.003 5.23
OH4S 10/21/92 14:00 0.15  2850.583 27.187 0.006 5.38
OH4S 01/07/93 09:35 0.25 2928.3% 7.816 0.003 5.43
OH45 01/28/93 11:20 0.13  2949.472 21.073 D.006 5.76
OH&5 03/25/93 10:45 0.05 3005.448 55.976 0.001 5.81
OH4S 04/28/93 11:30 0.19 3039.479 34.031 c.006 6.00
OH45 06/16/93 08:43 0.15 3088.3&3 48.884 0.003 6.15
OH4S 08/19/93 0.206 3152.000 £3.637 0.003 6.35
ON&4S /12,93 11:09 0.26  3237.465 B5.465 0.003 4.59
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Data through December 31, 1993

TABLE A-2 (Continued)
BRINE ACCUMULATION DATA TABLE

APPENDIX A

DAYS DAYS CUMULATIVE
LITERS SINCE USED FOR LITERS LITERS

LOCAT ION DATE TIME REMOVED 173785 CALCULATION  PER DAY COLLECTED REMARKS

OH46 05/08/87 14:00 NA 1588.543 0.000 0.000 0.00 Approximate date this part of underground
core storage rocm excavated.

Oh4b 06/20/8% 14:00 NA 1631.583 0.000 0.000 0.0 Downhole drilled 6/16/89 to 6/20/89.

OHLS 07/06/89 11:30 NA 1647.479 0.000 0.000 0.00 First day of observation for hole, blown
dry.

OHGE 07/25/89 10:48 (.28 14856.450 77.867 0.004 0.28 First time hole sampled. Sample yelilow-
with wood chips and other debris.
Hydrocarbon odor (diesel Lubricant?).

DH46 08/16/89 10:05 0.58 1488.420 21.970 0.031% 0.96 Sample saved for chamistry.

OH4b 09/12/89 12:35 0.47 1715.524 27.104 0.017 1.43 Sample saved for chemistry.

OHéS 10/02/89 12:30 0.05 1735.521 0.000 0.000 1.43 Sample saved for chemistry. Some brine
probably Left in hols.

OH4d 10/20/89 11:10 0.57 1753.465 37.941 0.016 2.05 Sample saved for chemistry, sample #3853,
Combired with 0.05 liters from 10-02-89,
Used 0.62 Liters for calculation.

QHbs 11710/89 10:30 0.68 1774.438 20,973 0.032 2.73  Sample saved for chemistry, sample #885.

oMés 11729789 13:95 0.53  1793.552 19.114 .0.028 3.26 Sample saved for chemistry, sample #879.

OH&6 12712789 10:20 0.46  1806.431 12.879 0.034 3.72 Sample saved for chemistry, sample #890.

(477 01/04/90 11:44 0.45 1829.489 25,058 0.020 .17

OHés D1/17/%0 11:58 0.25 1842.499 13,010 0.019 4.42

oG4 01/31/9%0 1112 0.25  1854.487 13,948 0.018 4.67

oH4s 02/13/7%0 11:16 0.22  1869.469 13,002 0.017 4.89

OH4S 02/27/90 13:10 0.27 1883.54% 14,080 0.019 5.1 Brine probably left in hole.

OH46 03/05/70 11:54 0.27 1889.496 5.947 0.045 5.43 .

[o]\TAS 03/21/90 11:34 0.13 1905.482 15.986 0.008 5.56 @8rine probably (eft in hale.

OH46 64/11/90 10:33 0.32 1926.440 20,958 0.015 5.88

OH46 05/02/90 09:10 0.25 1947.382 20.942 0.012 6.13  8rine probably lLeft in hole.

oH&6 05/08/90 10:05 0.15 1953.420 6.038 0.025 6.28

DHLS 05/17/90 09:30 0.16 1962.396 8,976 0.016 6.42

OHbb 05/23/90 13:30 0.10 1968.563 6,167 0.016 6.52

OH&46 06714790 10:01 0.32 1990.417 21.854 0.015 6.84

[+ 19,3 06/28/90 11:06 0.20 2004.463 14.046 0.014 7.04

OHGS 07/17/90 11:50 0.30 2023.49% 19.030 0.015 7.3

OHLSH 07725/90 10:50 0.15 2031.451 T7.958 0.019 7.49

OHLS 0B/07/90 O08:50 0.19 20464.368 12.917 0.015 7.68

OH&é 08/16/90 10:30 G.17 2053.438 9.070 0.019 7.85

OH&é 08/22/90 11:05 0.1 2059.462 6.024 0.018 7.96

OH4é 08/29/90 11:45 0.11  2066.490 7.028 0.016 8.07

DH&S 09/05/90 11:04 0.12 2073.4861 6.971 0.017 8.19

OHLs 09/13/90 10:42 0.12  2081.446 7.985 0.015 8.31

OH4S 09/28/90 10:10 0.22 2096.424 14.978 0.015 8.53

OHLS 10/18/90 09:52 0.26 2116.411 19.987 0.013 8.7

OH4S 02/13/91  12:50 o0.74 2234.53% 118.12% 0.006 $.53

OH46 02/27/91 11:05 0.55 2248.462 13.927 0.03% 10.08

OH&S 03/20/91 13:37 0.58 2269.567 21.10% 0.027 10.66
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TABLE A-2 (Continued|
BRINE ACCUMULATION DATA TABLE
Data through December 31, 1993

DAYS DAYS CUMULATIVE
LITERS SINCE USED FOR LITERS LITERS
LOCATION DATE TIME REMOVED 1/1/85 CALCULATION PER DAY  COLLECTED REMARKS
OH&S 09/02/92 10:3%5 0.18  2801.441 15.005 0.0tz 17.27
OHkb 09,26/92 09:32 0.01 2823.397 21.956  wvww e 17.28 Liters/day value is > 0,000 and < 0.00%
(0.4E-03),

OH&4s 10/21/92 14:05 0.50 2850.587 27,190 0.018 17.78
OHé4S 10/28/92 09:35 0.06 2B857.399 6.812 0.009 17.84
OR4b 11/11/92 12:50 0.15  2871.535 14.136 0.01% 17.99
OH4b 12/69/92 13:30 0.28 2899.563 28,028 0.010 18.27
oH46 12/16/52 10:40 0.04  2906.444 6.881 0.006 18.31
OHLb 01/07/93 09:40 0.23 2928.403 21.959 0.010 18.54
DHLS 01/13/53 10:10 0.06 2934.424 6.021 0.010 18.60
OH4S 01/28/93 11:25% 0,13 2949.476 15.052 0.009 18.73
OH4b 03/25/93 10:45 0.49 3005.448 55.97 0.009 19.22
OH4b 04/28/93 11:30 0.33 3039.479 34.031 0.010 19.55
OH4S 06/16/93 0B:43 0.33  3083.363 48.884 0.007 19.88
OH4S 08719743 0.45 3152.000 65.637 0.007 20.33
OH4S MA12/93 11:09 0,42 3237.465 85,465 0.005 20.75
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APPENDIX B
GRAPHS OF BRINE ACCUMULATION DATA

This appendix contains graphs of data presented in Appendix A for selected locations. As
described in Deal and Case (1987), much of the variability in the quantity of brine collected
resulted from limitations of the collection techniques, rather than variations in the actuai
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. An 11-point moving average was used to smooth the
line. 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 11-point moving
average smoothing program. A "step-down" moving average was used for the data points at
the beginning and end of the curve to correct the distortion. The "step-down" moving
average involves stepping down from an 11-point average to a 9-point, 7-point, 5-point and a
3-point average at both ends of the line, utilizing the actual data for the last point.

Additional discussion of the collection and data handling is provided in Deal and Case

(1987).
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AlIR INTAKE SHAFT INSPECTION

Surfaces of excavated areas for the Waste Isolation Pilot Plant (WTPP) have been observed to
develop salt encrustations from weeps in some locations (TSC-D’ Appolonia, 1983; Deal and
others, 1989). These weeps develop salt encrustations over a period of time, if flow is
sufficient, and then dry up and cease to flow within periods ranging from hours to a few
years (Deal and others, 1989). Similar phenomena are observed within some potash mine
areas that are also in the Salado Formation in the vicinity of WIPP (Deal and Case, 1987,
Section 3.2). '

The source of the brine, the process of fluid flow, and the rate and volume of fluid flow to
repository panels are significant factors in assessing the volume of water that will accumulate
within the panels. The water volume is an important parameter for calculating gas generation
during breakdown of waste; gas pressure might be sufficient to fracture the surrounding rock
and breach containment (SNL/NM, 1992). Deali and Bills (1994} and Deal and others (1994)
have conciuded that empirical data from 11 years of observations, as well as some simplified
modeling, indicate that fluid flow will be limited in duration and volume. They conclude that
the brine will be a small fraction of that required to corrode metai and to generate gas
pressures high enough to fracture the surrounding rock. Because of this, it is appropriate to
examine the evidence developed empirically about the weeps, determine limits to inferences
based on this data, and seek any further evidence bearing on interpretations already provided.

The Air Intake Shaft (AIS) at the WIPP provides a different perspective on the distribution
and development of weeps within the Salado Formation. The underground workings reveal a
significant horizontal area within a fairly narrow stratigraphic range and at relatively constant
depth. The underground areas open to visual observation are predominantly halite beds.
Sulfate interbeds are exposed in only a few locations and have been altered by deformation in
the disturbed rock zone (DRZ). It is difficult to accurately determine the undisturbed
hydrologic properties of the sulfate beds from those exposures. The AIS is a vertical, circular
shaft with reasonable access to the beds from the repository level to near the top of the
Salado Formation. Sulfate marker beds, clay-rich units, and halitic beds with differing minor
components are observable at different depths. Although a DRZ has formed around the shaft,
the extensive fracturing that characterizes the DRZ around the rectangular, horizontal WIPP
excavations {(Appendix E, Figure E-2-1) does not exist.

AL/4-95/WPIWIP:R3192-C C-1 301651.08
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A portion of the shaft wall was cleaned with high-pressure water during 1989 and was then
allowed to dry. The AIS was mapped in considerable detail based on the cleaned section
(Holt and Powers, 1990). Some sections of the shaft were noted to be yielding some fluid
during mapping. The cleaned and mapped portion of the shaft was observed during recent
inspections to have remained relatively clean and well-exposed, providing the opportunity to
compare the present surface with that mapped during 1989. (For consistency with that report,
English units are used in this appendix.)

On July 19, 1994, an initial assessment of the development of the weeps in the AIS was made
from the man cage. The units were viewed at inspection speed on the down trip to the
repository level, confirming that the south shaft wall was still well-exposed. Significant
marker beds were jdentified and weeps were found to be present. Salt encrustations were
noted on the stratigraphic log of the shaft mapping (Holt and Powers, 1990). A more detailed
examination was performed during the ascent.

All observations were made from the confines of the man cage, approximately centered in the
shaft and about 9 ft from the shaft wall. Lighting was provided by battery powered miner’s
lamps and a flashlight.

C.1.0 General Observations.
A strip ranging from approximately 5 to 20 ft wide along the south side of the AIS was
cleaned with high-pressure water and allowed to dry before the AIS was mapped during 1989
(Holt and Powers, 1990). This strip remains in good condition for observing geologic
features nearly five years later, although the surface has altered somewhat under the intake of

air varying in temperature and humidity.

Salt encrustations are much more common below the depth of 1,500 ft in the shaft,
approximately the midpoint of the exposed Salado in the AIS. Only a few units above
1,500 ft show that weeps have existed, though Marker Bed (MB) 103 (near the top of the
Salado) was the only bed observed to have a wet surface at the time of this survey. The
observations do not differentiate between zones where weeps have ceased and zones where
there might still be seepage under the salt encrustation.

As noted in some of the specific comments below, many of the encrustations appear to
emanate from or are closely associated with contacts between units where Holt and Powers
(1990) inferred exposure surfaces of Permian age, based on the compositions, sedimentary
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features, and textures of the units underlying the contact. The buik of the encrustations are

also closely associated with argillaceous units.

C.2.0 Specific Observations
The specific observations of salt encrustations in the AIS have been summarized (see

Table C-2-1) for reference relative to the original mapping (Holt and Powers, 1990). There is
a minor difference in depth below approximately 2,000 ft between the present depth markers
and the original depth reference for mapping. Except as noted, the depths in this report
correspond to the original mapping depth to aid in relating them to the stratigraphy presented
from the mapping. Specific examples of features are described briefly; they are ordered here

by increasing depth.

MB 103 (1,029 ft) displays the most significant sait encrustations for any sulfate marker bed
within the AIS (Figure C-2-1). The weeps were restricted to a zone about 1 ft thick that is
dolomitic, overlies a claystone, and was observed to be wet during inspection. The same
zone was vielding fluid during the 1989 mapping. Rock bolts from the argillaceous halite,
below the marker bed and claystone, at a depth of approximately 1,030 ft were also wet.

The lower 5-6 ft of the Vaca Triste Sandstone Member (1,342—1,348 ft) displays significant
encrustations, many around the heads of rock bolts used to hold screen in place

(Figures C-2-2 and C-2-3). The upper 2 ft (see Figure C-2-2) reveals sedimentary features,
dish-shaped structures, and soft-sediment deformation consistent with synsedimentary
remobilization of halite in a mud pan. This zone is also halitic and shows no evidence of
weeps (see Figure C-2-2). Encrustations are large in the lower part (see Figure C-3).

Many of the marker beds show no encrustations associated with weeps, as illustrated by the
Union Anhydrite (1,529—1,535 ft) (Figure C-2-4). A distinctive argillaceous unit from about
1,673 to 1,676 ft has produced a number of small encrustations within the unit as well as at
and slightly above the upper surface (see Figure C-2-5). Subaqueous primary halite overlies
the unit. The halite immediately above the argillaceous halite should be examined at close
range to more precisely determine the relationship of weeps to halite. In most areas, high-
purity halite shows no encrustations.

A series of stratigraphically controlled encrustations (see Figure C-2-6) from a zone at a depth
of approximately 1,767 to 1,776 ft is related to several exposure surfaces over that interval.
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During original mapping, some of these zones, as well as others nearby, were observed to

have some brine seeps.

Within Figure C-6, two zones (one at approximately 1,770 ft and one from 1,775 ft to
approximately 1,777 ft) do not seem to have yielded any fluid or to have developed any
encrustations. From the descriptions (Holt and Powers, 1990), these two zones, or beds,
differ from adjacent zones in two ways: a higher content of clay and a higher proportion of
"podular" textures. These areas may also warrant closer examination from the work platform

or galloway.

Clay minerals distributed throughout the uppermost deposits of an exposure surface seem to
be the significant control for a number of the intervals with encrustations. The exposure
surface at the 1,825-ft depth (Figure C-2-7) is overlain by halite still exhibiting some primary
fluid inclusion zones. The surface itself developed some of the larger and deeper (some to 10
ft) synsedimentary dissolution pipes within the Salado Formation as the penecontemporaneous
water table dropped below the exposed surface. The clays do not occur in large proportions
under this surface, but they are greater than in underlying or overlying units.

There is very little association of encrustations with marker beds composed mostly of
polyhalite. A thin (less than 1 ft) unit of mixed polyhalite and halite (see Figure C-2-8) at a
depth of approximately 1,845 ft) overlying an exposure surface developed some significant
encrustations. Minor encrustations also developed in the slightly polyhalitic halite overlying
this unit. Because the polyhalite-halite bed appeared slumped and contorted, it may be that
clays are significant in the unit, though not noted during mapping. Solution pipes with
collapse textures underlie this bed and deveioped small encrustations from collapse material.

Claystones and argillaceous halite underlying several of the marker beds have developed
encrustations. The gray claystone (see Figure C-2-9) underlying MB 131 shows this
stratigraphic control. The exposure surface at approximately 1,867 ft, shown near the bottom
of Figure C-2-9, also developed a line of encrustations similar to other exposure surfaces. As
in other parts of the shaft, it is notable that rock bolts within approximately a foot of the
upper line of encrustations did not develop observable evidence of weeps.

An unnamed anhydrite at approximately 1,940 ft (see Figure C-2-10) shows encrustations

developed at, and possibly slightly above, the underlying claystone. Rock bolts within the
upper part of the anhydrite indicate that some weeps have developed. This unit should be
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examined more closely for cracking as weil as for lithologic control of the weeps. The basal
part of Figure C-2-10 shows possible minor weeps originating from the argillaceous halite
underlying the claystone.

MB 134, at a depth from 1,956 to 1,967 ft, appears to have developed 2 or 3 isolated weeps
within the upper few feet of the unit (see Figure C-2-11). These are unusual among the
observed encrustations in the AIS for two reasons: they are within a thick anhydrite, and they
are isolated. This entire unit should be carefully examined for evidence of fractures and

controls on the weeps.

The claystone at the base of MB 135 appears to control weep locations, as do some other
marker beds (Figure C-2-12 at a depth of approximately 1,985 ft). Some encrustations
developed above MB 135 from clay-filled synsedimentary pits or caves (Figure C-2-12) (Holt
and Powers, 1990). The anhydrite in MB 135 should be more carefully examined for

evidence of fractures.

The major exposure surface at approximately 1,995 ft (Figure C-2-13), as well as secondary
surfaces below that, controls the location of many of the encrustations in that zone. In
addition to discrete surfaces, the clay content increases in the upper 5 ft of this zone of
weeps. The overlying, relatively pure halite did not develop weeps, as in many similar
sequences throughout the AIS.

From a depth of about 2,075 to nearly 2,100 ft, a series of stratigraphically controlled
encrustations developed along mapped exposure surfaces (Figure C-2-14). The clay content
generally increases upward toward the exposure surface, and the overlying halite is relatively
pure with remains of primary fluid inclusion zones in some halite.

The base of MB 138 (Figure C-2-15) shows weeps similar to some other sulfate beds. It is
the closest such claystone-sulfate unit above the repository horizon to develop encrustations.
"Anhydrite a," at an original mapping depth of approximately 2,123 to 2,124 (2,121 to
2,122 ft according to new depth-marker signs) shows a visible fracture but no evidence of

seepage.
Discontinuous small encrustations deveioped along and above the exposure surface (referred

to as clay I in reference stratigraphy for rock mechanics) originally mapped at approximately
2,113 ft (Figure C-2-16). Above the more significant exposure surface, the halite is thinly
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bedded with anhydrite stringers indicating minor exposure. These encrustations are the
closest observed to the repository horizon.

C.3.0 Discussion
The most common denominator for the salt encrustations observed in the AIS appears to be
stratigraphic discontinuities interpreted by Holt and Powers (1990) as produced by a period of
exposure during the Permian Age before deposition of the overlying sediment. It could also
be reasonably argued that clay content is the common denominator. Exposure surfaces and
increasing clay content upward in a depositional cycle are associated. Nonetheless, the mere
presence of either an exposure surface or a surface of clay does not mean that a weep will

form; most do not develop weeps.

At this time, there is insufficient evidence to draw conclusions fromn the AIS as to whether
the units that developed salt encrustations might do so if intercepted at another location.
Various locations underground at WIPP do produce weeps within the same stratigraphic units;
therefore, it is suspected that a unit producing weeps in the AIS will be prone to produce
weeps if intercepted elsewhere. This has not been demonstrated by observation. Nor can it
be demonstrated that a shaft some distance from the AIS would only produce weeps from the
exact same stratigraphic intervals. It is expected that any intercept through these units would
produce weeps that preferentially, but not uniquely, are associated with exposure surfaces and

attendant argillaceous halite,

Claystones under some sulfate beds do produce weeps. These are more common at greater
depth. Some might also be interpreted to overlie exposure surfaces. By inspection, it appears
that claystones underlying sulfate beds less than 2 ft thick more frequently produce weeps
than those underlying thicker sulfate beds.

MB 103 has the most significant weeps of any sulfate unit in the AIS, and it also has a wet
surface. In contrast, "anhydrite a" is visibly fractured parallel to bedding but appears not to
have deveioped any weeps. This observation limits the amount of fluid available from the
unit to that which might have flowed before cleaning and mapping.

In contrast, MB 103 persisted with flow after this period of cleaning and mapping. As the

uppermost. unit yielding weeps, unloading may be more of a factor, but it must also be noted
that other marker beds above and below MB 103 did not similarly yield brine.
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C.4.0 Summary.
The AIS intercepts a variety of evaporite lithologies and bedding relationships. A number of
these units have developed salt encrustations over the five years since a strip was cieaned and

mapped.

Encrustations are more abundant below a depth of approximately 1,500 ft, about the midpoint
of the eXposed Salado Formation in the AIS. The salt encrustations are frequently, but not
uniquely, associated with Permian age exposure surfaces and related argillaceous halite.
Claystones under a few sulfate beds in the lower half also yielded brine. MB 103, near the
top of the exposed Salado, has much more sait encrustation than any other marker bed, and it
shows a small surface that is observably wet now. Most of the sulfate beds, especially
polyhalitic units, show no weeps or encrustations.

Observations were made from approximately 9 ft away. The encrustations all appeared to be
dry.

C.5.0 Recommendations.
It is recommended that some additional, closer, observations of the AIS weep occurrences be
performed to supplement the preliminary data reported here. Selected stratigraphic intervals
should be examined in detail from the galloway to confirm the stratigraphic and textural

relationships between encrustations and previous mapping.

A limited, two-part program in the AIS to confirm the preliminary observations is
recommended. This should be within the capabilities of on-site geotechnical personnel,
especially if trained as indicated above; outside observers can confirm information, if
necessary. The first phase is to document the encrustations in considerably more detail by
demonstrating very specific textural and stratigraphic relationships to the encrustations.

Scaled photographic records should also be included.

During the first phase, some areas of encrustations should be removed within carefully
documented and marked areas. The samples should be preserved for possible analysis
pending further observations. Within selected stratigraphic intervals, part of the encrustations
may be removed to compare any future precipitation with current encrustations. The main
purpose of scraping the areas is to determine if some weeps might still be active and would

develop again.
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The second phase is a modest program of reinspections to determine if weeping is continuing
where the encrustations had been removed, as well as a general survey of the shaft for any
other evidence of renewed weeps. The initial inspections should be within a few weeks, at
most, to not miss small amounts of weeping. Within a year, a few inspections should reveal
any renewed activity. If there are additional weeps, the program of observation can be
reevaluated.
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Table C-2-1

Air intake Shaft Observations of Significant Salt Encrustations

APPENDIX C

Depth
{ft) Geological Relationships or Observations
998 Minor exposure surface; in SMPH'.
1026-28 P° | Lower MB 103, in dolomitic anhydrite above cfaystone.
1030 Slightly argillaceous halite, upper SMPH below MB 103 claystone; mainiy from
around rock bolts.
1161 Argiliaceous nodular anhydrite in lower third of MB 108; from around rock bolts.
1175 Argillaceous halite (DMRH) below halitic claystone (HM) at top of desiccating
sequence.
1200 Argillaceous halite (DMRH), at and below contact with overlying SMPH.
1253 Halite with trace clay and polyhalite, underlying thin polyhalite.
1277 Halite, trace clay, from exposure surface at top SMPH, underiying DMRH with
halite growth textures.
1302-03 Halite, trace clay, from exposure surface overlying argillaceous halite.
1320 Single weep, near center MB 115, from zone of wavy bedding.
1342-48 PP | Siltstone, Vaca Triste Sandstone Member, from below upper 2 ft of halite-
cemented mudstone; many weeps.
14955 Base polyhalite (MB 121), above claystone; zone of small salt encrustations.
1510 Argillacecus halite (DMRH), just below contact with overtying SMPH,
1515 Halite (SMPH), just above bedded zone of primary halite® and polyhailite laminae.
Halite, slightly poiyhalitic or slightly argillaceous, iower SMPH; small encrustations.
1549-52
1613-14 Polyhalite in lower third of MB 123 anhydrite.
1627.5 Anhydrite, top of zone of contorted bedding in lower 1 ft.
1673-75.5 P | Argillaceous halite, at contact with overlying SMPH as weli as within unit
underlying exposure surface,
1687-88 Argiilaceous halite (HM and DMRH), below exposure surface; overlain by SMPH.
1701 Halite, trace of clay, from inches above major exposure surface; maybe at minor
bedding plane or exposure surface.
1708 Halite, trace of ¢lay, primary halite and poduiar texture; from level equivalent to
base of pits and pipes.
1710.5 Argillaceous halite, at top of DMRH zone; SMPH overlies exposure surface.
1721 Halite, trace polyhalite; at or from ciay at base of polyhalite (MB 126).
1726 Halite (SMPH), at transition from trace of polyhalite to slightly argiilaceous halite.
1738.5 Argillacaous halite, podular zone just above exposure surface; underlain by SMPH
with primary halite.
1768 Halite, within SMPH, and secondary exposure surface where argillaceous halite

overlies polyhalitic halite,
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Table C-2-1 (Continued)
Air Intake Shaft Observations of Significant Salt Encrustations

Deptn
{ft) Geological Relationships or Observations
— 1]

1973 Small encrustations at exposure surface; argillaceous halite above and below
surface.
1985 P Podular argillacecus halite at exposure surface under anhydrite {MB 135).
1989 Minor encrustations in halite at level of hase of secondary pits and pipes.

19955 P At exposure surface in argillaceous halite, overiain by halite.
2000, 2001 P | At secondary expasure surface in argillaceous halite overlying halite.

20125 At exposure surface, may come from primary halite just above contact,
2016 Argiilaceous halite below exposure surtace; overlain by primary halite,
2022 Podular halite, at change from poiyhalite and polyhalitic halite to increasing clay
upward.
2027 Encrustations around rock bolts at polyhalite-anhydrite transition, upper third of MB
136.
2040 At thin anhydrite overlying exposure surface; may aiso be at contact with overlying
primary halite.
2076.5 Claystone at exposure surface, overain by thin anhydrite.

20795 P Halitic claystone (also calied M-1 in reference stratigraphy for rock mechanics
calculations) at exposure surface.

2084.5 P Halitic claystone (L in reference stratigraphy for rock mechanics calculations) at
exposure sutface.

2090 Argillaceous halite in podular zone at top secondary exposure surface; overlain by
primary halite.
2094 At secondary exposure surface where podular argillaceous halite overiies

polyhalitic halite.
2099 P Top of anhydrite {MB 138), cveriain by primary halite.

20995 P Argiflaceous halite and claystone (K in reference stratigraphy for rock mechanics
calculations) at exposure surface at base of MB 138.

2108 Argillaceous halite in podular zone underiying exposure surface.
211011 P At minor exposure surfaces within halite with trace polyhalite.

 — e ——
e — )

Fagies designations (e.g., SMPH) are taken from Holt and Powers (1990} "Geoiogic Mapping of the Air
Intake Shaft at the Waste Isolation Piiot Plant," DOE/WIPP 90-051, U.S. Department of Energy,
Cansbad, New Mexico.

p signifies a photograph is included as a figure in this repon.

3“F’rimary halite" refers to halite with observable textures as evidence of subaqueous growth. All
Salado Formation halite is believed to have been deposited during the Permian Age.
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Figure C-2-1

Composite photograph of MB 103 and
encrustations in lower part.

- |
?,.lh)&"'.wﬁ.' ) )

'

Taken toward south, near 1029 ft depth.
Note gray claystone in lower third of
photograph.

C‘l3 4/14/95
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Figure C-2-2

Photograph of
uppermost Vaca Triste
SS Mbr (1340 — 1342)
with weeps below
halite cemented zone.

Taken toward south.

Figure C-2-3

Photograph of extensive weeps in lower
Vaca Triste SS Mbr.

Taken south side of shaft.
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Figure C-2-4

Photograph of upper
Union Anhydrite Mbr
(about 1530 ft)

Taken toward south,
note lack of weeps.

Figure C-2-4

Small encrustations at the
exposure surface over
argillaceous halite.

Taken south side of shafft,
abour 1672 ft.

41495
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Figure C-2-6

Photograph cf
encrustations at
exposure surfaces in
argillaceous halite.

Taken toward south,
abour 1765 ~ 1775 ft.

Figure C-2-7

Photograph of small
encrustations in argillaceous
halite at and below exposure
surface at 1825 ft.

Taken south side of shaft, about
1825 fr.

Purer halite with primary textures
above exposure surface shows no
encrustations.
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Figure C-2-8

Photograph of encrustations at
polyhalite at 1844.5 ft.

Taken toward south, abour 1844.5 f1.
Note small encrustations from primary

halite with polvhalite from about 1843 —
1844 f1.

301681.09.00.00.00/ 448
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Figure C-2-9

Encrustations in claystone
under MB 131 at 1863 ft.
Additional encrustations from
argillaceous halite below
exposure surface.

Taken south side of shaft, about
1863 fi.

“Podular” halite textures are well

shown in lower third of
photograph.
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Figure C-2-10

Photograph of
encrustations at base
of anhydrite.

Taken toward sourh,
near 1940 ft.

Note small
encrustations from
argillaceous halite
under exposure surface.

Figure C-2-11

Isolated encrustations in MB 134 at about 1960 ft
in upper part of unit.

Taken south side of shaft, about 1960 ft.
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Figure C-2-12

Photograph of
encrustaticns at base
anhydrite ¢of MB 135

Taken toward south,
near 1985 fi depth.

Note small
encrustations from gray
argillaceous halite in
synsedimenrary pit or
“cave” above MB.

Figure C-2-13

Encrustations in argillaceous halite at top of
exposure surface overlain by halite at about
1995 ft.

Taken south side of shaft, note dish-shaped
structures below exposure surface, isolared
encrustations.
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Figure C-2-14

Photograph of encrustations at
exposure surfaces with
claystones M-1 (above sign) and
L (below sign).

Taken toward south, abour 2080 ft.

Figure C-2-15

Encrustations at claystone
K at exposure surface
under MB 138.

Taken south side of shaft,
about 2100 ft.

Clav-MB contact about
middle of photograph.
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Figure C-2-16

Small encrustations
at exposure surface
overlying argillaceous
halite and along
polyhalitic laminae in
halite.

Taken abour 2110 fi
depth, sourh wall.

4{14/95
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TABLE D-1
ANALYTICAL RESULTS FOR SALADO BRINES

SAHPLE HOLE MUMBER
NUMBER & DIRECTION  LAB DATE pH® s6° s  exraud Tt toc®  er cl F 1 no3 N4 P S04
(s.u) (g/cm’) (masLl) (mg/L) (mg/L)  (mg/L) (mgsl) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L)  (mg/L) (mg/L)
4037 AIX0Z  UP  UNC 04716792 5.8 1.2 394000 897 <2.5 15 2310 195000 6.8  15.6 0.3 166  <0.1 21000
4050  AIX02  UP UNC 08/20/92 3.5 1.23 415000 WA <2.5 41 6330 259000 < 1 0.7 <1 356 0.2 38800
4038  A3XOY DN UNC 04/16/92 6.1 1.23 374000 1019 4.1 25 1660 188000 6.7  16.2 0.2 175 <0.1 16100
4049  A3X01 DN UNC 08/20/92 6.0 1.23 338000 937 3.0 15 1480 192000 6 13.6 <t 177 < 0.1 16500
4036  BXO1 DN UNC O04/16/92 6.2 1.23 373000  B97 2.5 15 1580 190000 5.8 155 < 0.2 1“8 < 0.1 16000
4052 BX01 DN UNC 08/20/92 6.0 1.22 344000 876 2.5 5 1460 189000 6 13.3 <1 175 < 0.1 16600
4026 DH36 DN UNC 04716/92 6.2 1.26 375000 848 5.1 36 1560 192000 4.6 245 < 0.2 189 < 0.1 16000
4025  DN36 DN UNC 04/16/92 6.2 1.26 372000 848 5.6 30 1590 193000 4.7 2.2 <0.2 188 < 0.1 15000
4026  DH3S DN UNC D&s16/92 6.2 1.24 377000 848 5.1 36 1590 192000 4.8  20.2 < 0.2 166  <0.1 16000
4048 DH36 DN UNC 08/20/92 6.2 1.23 348000 821 5.6 15 4S50 192000 & 15.6 <1 186  <0.1 16500
4034  DN3B DN NG 04/16/92 6.3 1.2¢ 372000 958 4.1 é1 1540 190000 4.2 21.2 0.2 193 < 0.% 14900
4051  DH3B DN UNC 08/20/92 6.2 1.22 357000 931 'R 15 1420 194000 & 15.3 <1 190  <0.1 15600
4035 DML DN UNC 04716/92 6.4 1.22 365000 1140 6.1 n 1580 135000 4.3 218 0.5 184 0.1 15200
4055  DH4D DN  UNC 08/20/92 6.4 1.23 345000 1199 5.1 56 1460 188000 5 15.2 <4 196 < Q.1 15700
4033 DH42 DN UNC 04716/92 6.3 1.25 372000 915 3.6 41 1540 187000 4.6  19.7 0.4 195  <0.1 14800
4053 DH42 DN UNC 08720/92 6.2 1.2 344000 906 3.0 46 1410 189000 4 15.0 <1 197 0.1 15300
4021 DWG2A DN UNC 04/16/92 6.2 1.24 374000 848 4.1 15 1490 193000 4.4  23.2 < 0.2 191 < 0.1 15100
4022 DHGZA DN UNC 04716/92 6.2 1.26 376000 848 4.6 10 1500 192000 4.2  25.8 < 0.2 214 < 0.1 15100
4023 DHG2A DN UNC 04/16/92 6.2 1.24 373000 842 5.6 15 1510 194000 4.5 25.8 < 0.2 185 < 0.1 15100
4054  DHG2A DN UNC 08/20/92 6.1 1.23 349000 833 3.0 <5 1400 190000 4 15.2 <1 215 < 0.1 15300
4030  DHP4O2A DN  UNC 04/16/92 6.1 1.24 378000 763 3.6 10 1690 192000 6.4 145 0.3 150  <0.1 16700
4031  DNP4O2A DN UNC 04/16/92 6.1 1.2 381000 787 3.6 15 1670 193000 6.3 %3 <0.2 %2 < 0.1 16600
4032  DHP402A ON UNC 04/16/92 6.1 1.25 380000 787 2.5 10 1690 192000 6.2 14.5 0.2 138 < 0.1 16600
4047  DHP4O2A DN UNC 08/20/92 6.0 1.23 339000 730 7.1 15 1540 192000 7 12.0 <1 175 < 0.1 17400
4027 GSEEP DN UNC O04716/92 6.3 1.24 374000 946 3.0 <5 1520 186000 3.2 2.9 < 0.2 205  <0.1 26700
4028  GSEEP DN UNC 04716792 6.3 1.26 373000 958 2.5 <5 1520 186000 3.0 20.7 0.3 197 <01 26700
]

b Specific Gravity
€ rotal pisotved Solids
d Extended Alkalinity measured to an endpoint pH of 2.5 and reported as equivalent bicarbonate (HCgy).
® 1IC (Total Inerganic Carbon) and T0C {Total Organic Carbon) are reported as equivalent bicarbonate.

NA Not avaiisble.

ON  Down
HZ Horizontal

$.u. = standard units
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TABLE D-1
ANALYTICAL RESULTS FOR SALADO BRINES

4029 GSEEP DN UNC 04/16/92 6.3  1.24 373000 946 3.0 s 1520 185000 3.3 9.8 0.2 78 <0.1 26500
SAMPLE HOLE NUMBER
NUMBER & GIRECTION  LAB DATE ph®  se® s extoak?  TIc® roc® e ct F 1 %03 W& P S04
(s.u.) (g/cw’) (me/L) (ma/l)  (mg/L) (/L) (wa/L) (mg/L) (mg/L) (mg/L) (mg/L} (mg/Ld  (wg/L) (wg/L)
4046 GSEEP DN UNC 08/20/92 6.3  1.26 359000 943 <25 <5 1410 184000 4 7.6 <1 199 <0.1 26900
4039 OH20 MZ UNC 04/16/92 6.0  1.23 385000 656 3.6 56 1500 193000 4.8  15.1 1.2 131 <0.1 17100
4058 ow20 HZ UNC 08/20/92 5.9  1.22 354000 675 3.0 56 1480 188000 & 133 <1 175 <0.1 18500
4066  OH22 HZ UNC 04/16/92 6.3  1.23 371000 946 5.1 81 1570 188006 4.1  15.7 0.3 150 0.2 15400
4040 OH23 NZ UNC 04716/92 6.0  1.22 371000 614 3.0 & 1530 190000 5.2  15.2 1.9 135 < 0.1 16400
4056  OHZ3 HZ UNC 08/20/92 5.9  1.22 335000 597 <2.5 36 1660 185000 & 13.0 <1 170 < 0.1 15800
4045 OH2é HZ UNC 04/16/92 6.3 .23 376000 909 6 8 1610 190000 4.7  16.3 0.5 175 0.4 16000
4041 OH26 HZ UNC 04/96/92 6.1 1,23 379000 681 2.5 6 1530 189000 4.8 15.2 0.9 136 0.4 16100
4057  OH26 W UNC 08/20/92 6.0  1.22 340000 687 <2.5 61 1480 186000 & 135 <1 180 0.1 15800
4059  OH28 DN UNC 08/20/92 6.0  1.22 355000 760 0.2 97 170 188000 5 4.3 <1 168 0.7 16300
4062 OHAS W2 UNC 04/16/92 6.3  1.23 372000 946 6.6 91 1450 188000 4.8 158 0.6 150 < 0.1 15000
4043 OH46 ON  UNC 04/16/92 6.3  1.23 354000 946 6.9 36 1640 188000 4.7  15.8 < 0.2 19 < B8.1 15000
4060  OHL6 DN UNC D8/20/92 6.1  1.22 339000 1016 4.6 30 1600 188000 5 e <1 182 < 0.1 16000

% s.u. = standard units

b

Specific Gravity

© Yotal Disolved Solids
d Extended Alkalinity measured to an endpoint pH of 2.5 and reported as equivalent bicarbonate (HCO3).
® 1i1C (Total Inorganic Carbon) and TOC (Total Organic Carbon) are reported as equivalent bicarbonate.

NA Not sveilable.

PN Down

HZ HKorizontal
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TABLE D-1
ANALYTICAL RESULTS FOR SALADO BRINES

SAMPLE HOLE WUMBER . CHARGE
WMBER & DIRECTION LAB DATE Al As B Ba Ca Cs Fe K Mg Hn Na Rb si sr BALANCE
(mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) {(mg/L) (mg/L) (mg/L} (mg/L) (wg/L) (mg/L) (mg/L) (percent)

40456 GSEEP DN UNC 08720792 < 0,05 0.006 1800 0.045 245 0.235 < 0.50 14500 15700 0.7 97000 12.3 0.93 2. NA
4039 OH20 HZ UNC 04716/92 < 0.05 0.002 1480 0.03 336 0.281 < 0.50 15600 21600 1.7 82000 5.9 1.43 1.54 NA
4058 oH20 HZ UNC O0Bs20/92 0.07 0.002 1420 0.095 267 0.281 < 0.50 14800 21400 2.11 78000 14.3 1.88 0.98 NA
4044 OH22 HZ UNC D&s16/92 < 0,05 0.002 1510 0.1 91 0.298 1.16 146200 21400 1.58 78000 15.3 2.9 0.95 RA
4040 onz3 HZ UNC G4s16/92 G.06 0.002 1470 0.045 279 0.285 < 0.50 15400 21900 1.73 80000 15.3 1.54 0.89 NA
4056 OH23 HI UNC 08720792 0.13 0.002 1450 0.06 270 0.288 < 0.50 15400 21300 1.70 8000C 14.8 0.94 0.87 NA
4045 On24 HZ UNC D4/16/92 < 0.0% 0.005 1510 0.062 294 0.291 < 0.50 15900 22300 1.85 80000 15.0 2.96 0.97 NA
4041 DH26 HZ UNC 04716792 < 0.05 < 0.001 1440 0.061 276 0.290 < 0.50 15500 22200 1.70 80000 14.9 1.32 0.83 NA
L057 OoH26 HZ UNC 08/20/92 Q.18 0.001 1470 0.051 28 0.296¢ < 0.50 15000 21600 .67 79000 14.8 0.75 0.79 NA
4059  ON28 DN UNC 0B720/92 0.%2 0.002 1520 0.061 314 0.291 1.22 15700 21500 1.79 80000 14.8 1.0% 1.36 NA
4042 OH4S HZ UNC 04716/92 0.2 0.002 1440 0.116 286 0.272 < 0.50 16400 21000 1.5 77000 15.0 1.4G 2.12 NA
4043 OH4S DN UNC 04/16/92 < 0.05 < 0.001 1520 0.037 277 .0.286 < 0.50 15100 20800 1.31 9000 4.9 1.09 1.69 NA
4060 OHLb DN UNC 08/20/92 0.09 0.001 1590 0.088 264 0.308 <« 0.50 20000 21500 1.47 79000 15.3 0.73 0.98 NA

NA Not availsble.
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APPENDIX D
ANALYTICAL RESULTS

PART ll— ANALYTICAL RESULTS FOR CULEBRA AND CONSTRUCTION BRINES
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TABLE D-2
ANALYTICAL RESULTS FOR CULEBRA AND CONSTRUCTION BRINES

SAMPLE HOLE NUMBER . )
NUMBER L DIRECTION  LAB DATE ph? s6” s°  Exr ak® et ot e ct F ] oz A P S04
(s.u.) (g/cA®) (mg/L) (mg/L) (mg/L)  (mg/L) {mg/L) (mg/L) (mg/L) (mg/L) (mg/L) <(mg/L)  (ma/L) (mg/L)

1062 AIS CLBRA UNC  03/03/90 8.3 1.06 48000 113 72.6 10 28 20600 0.7 0.2 0.1 0.3 <0.1 8230
0482 AIS SUMP UNC 07/29/88 7.1 1.1 330000 122 9%.0 10 37 190000 &  <0.9 5 4.3 <1 6150
0484  AIS SUMP UNC  07/29/88 7.1 t.21 333000 116 9%.5 5 4 188000 <1  <o0.1 6 4.0 <1 6180
0485  AlS SUmp UNC  07/29/88 7.1 1.21 333000 128 91.9 30 4k 187000 <1 <0.1 6 65 <t 6170
0747  AIS SUMP UNC 04/06/89 8.2  1.06 96000 122 777 20 35 50700 14 0.2 <1 0.33  <0.1 7750
0748 AIS SUNP UNC 04/26/89 T.4  1.20 331000 177 112.8 91 90 187000 < 1 0.2 10 3.23 <0, 10700
0738  B2E BRINE UNC 03/14/89 6.6  1.21 324000 201 201 5 26 187000 & 1.6 5 0.39 <03 3610
0740  BRE BRINE UNC 03/14/89 6.5  1.22 324000 188 12 51 19 187000 2 1.4 4 0.26 <0.3 3590
0742  BRE BRINE UNC 03/14/89 6.8  1.22 324000 183 179 36 23 187000 < % 1.4 4 0.288 <03 3500
SAMPLE HOLE NUMBER CHARGE
NUMBER & DIRECTION  LAB DATE Al As B 8a ca cs fe K Mg Mn Na Rb si sr BALANCE

(ma/L) (mg/L) (mg/L) (mg/L) (ma/L) (mg/L) (mg/L) (mg/L) (mg/L) {(mg/L} (mg/L) (mg/L) (mg/l) (mg/L} (percent)

1062 AIS CLBRA UNC 03/03/90 < 0.05 < 0.001 35 0.027 B22 NA 0.51 376 568 < 0.5 15600 NA 3.84 10.72 1.95
0482 ALS SuMp UNC 07/29/88 0.167 0.002 13 6.236 950 O NA 0.13 1720 1040 0.39 118000 Na 3.32 10.7 -1.67
0484 AlS Sump UNC 07/29/88  0.163 0.002 12 0.23% 950 NA 0.12 1720 1040 0.39 118000 NA 3.33 30.5 -1.16
0485 ALS SumMp UNC ©07/29/88 0,169 0.002 13 a.215 960 NA 0.12 1720 1040 0.4 118000 NA 3.26 30.5 -0.89
o074y A1S SUMP UNC 04706/89 1.35 0.002 30 0.069 989 < 0.01 0.98 496 629 0.18 32600 NA 8.19 13.9 1.9
0748 AlS SUMP UNC 04726789 2.41 6.002 3 0.195 &89 0.021 1.42 3210 1630 < 0.1 121000 NA 8.56 33.4 0.10
0738 BEE BRINE UNC 03/14/89 < 0.05 0.004 2 0.106 1550 0,056 <05 N 43 < 0.1 120000 NA 49.3 23.8 -0.50
0740 BLE BRINE UNC 03714789 < 0.05 0.003 2 0.104 1500 0.0 <05 U 44 < 0.1 119000 KA 50.3 23.6 -0.92
0742 BEE BRINE UNC 03714789 < 0.05 0.003 1 0.112 1520 0005 <05 1 42 < 0.1 127000 NA 49.9 23.9 -0.09

2 s.u. = standard units

b Specific Gravity

© Yotal Disolved Solids

d Extended Alkalinity measured to an endpoint pH of 2.5 and reported as equivaient bicarbonate (HCOy).
® Yic and T0C sre reported as equivalent bicarbonate.

NA  Not available.
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HYDROLOGIC TESTING OF THE FRACTURED PART
OF THE DISTURBED ROCK ZONE
BENEATH THE WIPP EXCAVATIONS
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APPENDIX E

E1.0 Introduction
The main objective of the hydrologic testing of the fractured part of the disturbed rock zone
(DRZ) beneath the Waste Isolation Pilot Plant (WIPP) Excavations Program is to characterize
the fracture system beneath the floor of the repository. The data resulting from this program
will be used by Waste Isolation Division personnel to develop operational plans for predicting
brine and gas movement through the fracture system. Additionally, the data obtained may be
useful in refining the design of seals to be used within the repository and in assessing the
long-term behavior of flow through the fractured zone.

As salt creeps into the WIPP underground excavations, macrofractures develop in the DRZ
beneath the excavations (Bechtel, 1986; see also review by Deal and Roggenthen, 1991). The
fractures tend to concentrate in but are not limited to Marker Bed (MB) 139, which is about

3 feet (ft) (1 meter [m]) thick and lies 3 to 6 ft (1 to 2 m) below the floor of most of the
WIPP excavations. The developing fracture systems may provide pathways for rapid
movement of brine and gas (Deal and Case 1987; Deal and others, 1989; Deal and others,
1991) and are considered to be one of the most likely pathways for migration of constituents
of concern {COC) away from the waste storage panels. The hydrologic characteristics of the
fractured zone must be understood to predict and, if necessary, modify the movement of
fluids and COCs within MB 139 if a release occurred during operation of the facility.

In 1989, a hydraulic test of short duration was conducted in the DRZ beneath the floor of the
intersection of the S90 and W620 drifts (Deal and others, 1991). The results indicated that
drawdown-type pump testing in the underlying fracture system could be performed
successfully and could yield useful hydrologic data about the DRZ. After evaluating the
results from the preliminary testing effort, a more comprehensive field testing program was
developed, and hydraulic testing was implemented at two additional underground test sites.

This report presents the resuits of short-duration hydraulic tests conducted at the two
additional sites and provides recommendations for further field data collection.

ALA4-95/WPWIP:R3192-E E-1 301681.008
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E2.0 Description of the Test Areas
The Salado Formation is predominantly halite, consisting of alternating sequences of halite,
argillacecus halite, polyhalitic halite, clay partings 0.40- to 1.2-inches (in.)- (1- to
3-centimeters {cm]-) thick clay layers, and thin anhydrite beds as numerous horizontal
discontinuities. Anhydrite beds ranging from a few millimeters to about 3.3 ft (1 m) in
thickness are brittle at repository depths. As the salt deforms, the contrast in ductility
between the salt and the anhydrite causes preferential fracturing in the brittle anhydrite. MB
139, approximately 3.3 ft (1 m) thick, is located 6.6 ft (2 m) beneath the floor of the
excavations and shows how local variation in stratigraphy influences macrofracture
development. The dish-shaped fractures that normally develop beneath the floor of excavated
rooms are distorted and tend to flatten near the room center (Figure E-2-1). Although the
fractures concentrate within the anhydrite, especially beneath the center of drifts or rooms,
they also cut the halite and other units (Bechtel, 1986). Air-filled fractures up to 5.9 in. (15
cm) wide have developed two to five years after excavation (Bechtel, 1986). Five years after
excavation, the largest observed separation is about 9 in. (23 cm) wide.

Some subhorizontal fracturing has been noted just above clay E, at the base of MB 139,
approximately 6.6 ft (2 m) below the floor of the excavations, but no separations at

clay E were noted (Bechtel, 1986). This may be the result of creeping sait that deformed
upward and pushed against the anhydrite to keep the clay confined.

Near the edges of rooms and drifts, fracturing tends to concentrate in the walls or salt above
MB 139 (Figure E-2-1). Eventually fracturing will extend into the salt below MB 139. The
zone of macrofractures was expected to extend about 6.6 ft (2 m) below the floor of the
excavation at this location and to extend laterally a lesser distance into the bedrock beyond
the edges of the rooms. In map view, the fractured zone under investigation is expected to
follow the plan of the underground excavations closely.

E2.1 Test Site Locations

The hydrologic testing areas were selected to evaluate various room and drift dimensions,
excavation. ages, areas where water was introduced for construction purposes, and areas
isolated from construction fluids. Three sites were selected for drilling and testing as part of
this program.

ALIDA-9S/WPWIP-R3192-E E-2 301681.008
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Figure E-2-1
idealized Cross Section of Fracturing Around a 4 m-High, 10 m-Wide Waste Storage Room at the WIPP
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o Test Site No. 1 is at the intersection of the S90 and W620 drifts near the Air
Intake Shaft (AIS). This site consists of 10 test holes drilled at the intersection
and along the length of the S90 drift (Figure E-2-2). This test site was not
accessible during the field investigation period and is shown as the first
hydrologic test site on the map in Figure E-2-2.

o Test Site No. 2 is located in the EO drift in the general area of N620. The site
includes nine test holes drilled along the EO drift (Figure E-2-2).

s Test Site No. 3 is located in the W170 drift immediately in front of the
underground core storage room. This site consists of 11 test holes drilled along
the W170 drift and into the core library (Figure E-2-2).

E2.,1.1 S90 Near the AIS Test Site

Test Site No. 1 in the S90 drift near the AIS was scheduled to be the third and final location
tested for this program. However, hydrologic testing at this site was impossible because of
the presence of an electrical substation located in the center of the intersection and electrical
transformers located in an adjacent alcove. The position of the electrical equipment covered
several of the test holes at this site, making testing impossible. The scope of the field
program was revised when it was determined that the electrical equipment could not be
moved within the time frame required to meet field-testing program objectives. The final
field test was moved from the S90 site to the initial site in the EO drift to retest this location.
Therefore, the S90 test site will not be discussed in detail. Table E-2-1 lists the test hole
number, the location, and the date drilling was completed for the test holes drilled as part of
this field program.

E2.1.2 EOQ at N620 Test Site

This hydrologic test site is located in the EOQ drift, directly in front of the N620 alcove. The
site was selected because the EQ drift is a very old, wide drift where open brine-filled
fractures have been observed beneath the drift floor. Fracturing beneath the drifts develop
over time, and they develop fastest beneath the widest drifts.

This site also was easily accessed and offered an existing electrical supply and an area within

the N620 alcove to set up instrumentation and store equipment. Figure E-2-3 shows the
layout of the EO test site.

ALD4-9S/WPWIP:R3192-E E-4 301681.008
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BRINE SAMPLING AND EVALUATION PROGRAM REPORT 1992-1993

Table E-2-1
Test Holes Drilled as Part of the

APPENDIX E

Hydrologic Testing of the Fractured Zone

mﬂ —

Hole Number Date Drilled T_le Location
OH49 1-5-90 W620/590
OHS50 1-8-90 W620/590
QOHS51 1-5-00 W620/S380
OH52 1-9-00 W620/S90
OH53 1-11-80 WE20/S90
OHS54 1-11-90 W620/S90
OHSS 1-11-80 W620/S90
OH56 1-16-90 W620/580
CHS7 1-10-90 wW620/590
QHSB 1-16-90 W620/S90
OHS59 10-19-92 W170/Core Library
OHB0 10-19-92 W170/Core Library
OH61 10/19/92 W170/Core Library
OH62 1-24-90 W176/Core Library
OHGE3 1-19-80 W170/Core Library
OH64 1-23-80 W170/Core Library
OHE5 1-23-90 W170/Core Library
OH6E6 1-18-00 W170/Core Library
OHE7 1-22-90 W170/Core Library
OHE8 1-19-90 W170/Core Library
OHE9 1-17-90 W170/Core Library
OH70 1-29-90 EO0/N620
OH71 1-31-90 EO/N620
OH72 1-31-80 EO/N&20
QH73 1-31-80 EQ/N620
OH74 1-29-90 EOQ/N620
OH75 1-25-90 EO/N620
OH76 1-31-90 EQ/N620
OH77 1-31-90 EO0/N620
OH78 1-29-90 EO0/N620

AL/D4-95/WPIWIP-R3192-E E-6 301681.008
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E2.1.3 W170 at the Underground Core Storage Library Test Site

The third test location is in the W170 drift in front of the underground core library. To best
determine the development of the fracture-related transmissivity with time, this site was
selected to initiate an investigation of a wide, new drift in the floor before significant
fracturing develops. The underground core storage area is a 25-ft-wide, relatively new
excavation mined in May 1989 and is in a low-traffic area. The W170 drift adjacent to the
core library is approximately five years older than the storage room and was expected to
exhibit a well-developed fracture system beneath it. In addition, the W170 drift has been
exposed to a long period of water spreading to controt dust and to assist in roadbed
consolidation. The objectives for this site are to test the fracture systems in the W170 drift
and to monitor the development of fracturing beneath the core storage area. A series of
boreholes were drilled in the core storage area to evaluate the potential hydraulic connection
of the fracture systems within W170 and the core library. A future objective will be to
monitor the development of fractured-zone hydraulic characteristics beneath the core library
area by periodic retesting.

The site also offered electrical power, equipment storage areas, and convenient and safe
access to the test holes. Figure E-2-4 shows the configuration of the W170 test site.

E2.2 Test Hole Configurations

The test locations represent areas with fracture zones that appear to be locally saturated with
brine and exhibit some degree of interconnected fracturing. Test holes were installed at each
site in a pattern designed to intercept separate fracture systems. At each site, holes were
drilled along the iength of the drift, as well as perpendicularly to the drift center line. Test
holes were also emplaced as close to the drift wall (rib) as possible at both test sites

(Figure E-2-3 and E-2-4). Placement of holes in this manner allowed the drawdown response
produced by pumping one hole to be observed in multiple directions, potentially identifying
individual fracture systems.

ALDA-95/WP/WIP:R3I192-E E-8 101681,008
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E3.0 Preparatory Activities.

The following preparatory activities were performed prior to the pumping drawdown tests:

Drilling boreholes

Blowing out boreholes to clear out muck
Installing equipment

Surveying hole locations

Core logging

Driller logging

Scratcher rod surveying

Measuring fluid levels

Measuring hole depths

Observing the condition of the holes.

E3.1 Drilling of Test Boreholes

Boreholes were drilled at three separate test sites in the WIPP underground workings

(Figure E-2-2). All holes were cored vertically downward to a depth of approximately I ft
(0.30 m) beneath the base of MB 139 and are 4 in. (10.2 cm) in diameter. The holes were all
drilled with air, and great care was taken to not introduce foreign fluids into the test holes.

As mentioned previously, Test Site No. 1 was not used because of the presence of temporary
electrical equipment in the drift.

E3.2 Equipment Installation

Test holes were instrumented with pressure transducers (Geokon Model 4500-H) before the
pumping began, during the pumping test, and after the pumping was completed. In addition,
a transducer was placed in open air to detect underground air pressure changes that may
influence reasured pressure in the holes. Before data were collected, the transducers were
zeroed for atmospheric pressure using a Geokon 401. All transducers were connected to a
junction box, with a single line connecting the junction box to a Geokon CR-10 remote
datalogger that stores data obtained from the transducers (Figure E-3-1). A computer cable
connected the datalogger to a laptop computer (Toshiba Model 1200) for downloading
information and for storage of data on magnetic disk.

A Bennett model air-driven piston pump was used for all tests. This type of pump allows a
user-controlled discharge rate from 1.0 to 50 galions (gal) per hour (gph} (3.8 to 189 liters per
hour (Lph}). This pump is capable of very low discharge rates and uses compressed air
supplied by a portable air compressor. The pump was lowered into a designated test hole,

ALGLISIWPAWIP-R3192-E E-10 301681008
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and the water level was allowed to reach equilibrium. The flow rate was measured by
pumping the brine into a 1 gal (3.78 L) bucket while measuring the time required to fill the
bucket. The bucket of brine was then dumped into a 250-gal (945 L) storage tank.

E3.3 Geologic and Drilling Logs
Geological logs were prepared for each core. Cores were logged in accordance with WIPP

Procedure WP 07-502, "Geologic Rock Coring Logging," (Westinghouse, 1987). In addition
to the geological logs, core drilling depth logs were prepared for correlation between the

holes.

E3.4 Scratcher Rod Survey

As part of ongoing investigations, Geotechnical Engineering is observing and evaluating
fracturing beneath the WIPP excavation. Fracturing was characterized in the holes using
standard procedures for borehole fracture investigation. A scratcher rod was used to
determine the fracture location, the orientation, and the approximate size of the fractures. The
results of the scratcher rod survey were recorded as part of the Excavation Effects Program.

E3.5 Hole Depths

The general condition and total depth were observed at each test hole. Table E-3-1 shows the
drilled depth, the measured depth, and the date of measurement. Depths were measured using
a standard metal measuring tape.

EQ at N620 Test Site. With the exception of OH71 (Figure E-2-3), which had no surface
plug and was partially filled with debris, each hole was reasonably intact. Westinghouse
Experimental Operations staff chipped and vacuumed out much of the debris and fluid and
fluid-level equilibrium had not yet been achieved by the start of the test. All holes showed
signs that the clay layers surrounding MB 139 were deforming and offsetting the test holes.
The bottoms of the test holes appeared either to have filled with muck or to have started to
close in at a depth of approximately 9 ft (2.75 m) and were offset. The muck in the partially
filled holes may have changed the observed hydrologic response to pumping.

For some holes, the depths that were measured were somewhat different from the original

depths drilled as indicated Table E-3-1. In December 1992, the Westinghouse Experimental
Operations staff vacuumed all test holes to remove debris and muck. The test hole depths

AL/ WPIWIF:R3192-E E-12 301681.008
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Table E-3-1

APPENDIX E

Drilled and Measured Depths of Test Holes

at the E0 and W170 Test Sites

Drilled Depths F
77777 , i feet)?
OH59 11/9/92 10.29 10.17
OH60 11/9/92 11.25 11.33
OH61 11/9/92 10.00 10.00
| oHe2 11/9/92 11.25 11.32
OH63 11/9/92 9.50 9.39 f
OH64 11/9/02 10.20 10.70
OH6S 11/0/02 9.25 9.98
OHE6 11/9/92 9.00 9.15
OH67 11/9/92 9.67 9.40
OH68 11/9/92 10.42 10.68
OH69 11/0/92 6.17 10.00
Il oM70 10/12/02 8.85 8.75
- 12/17/92 8.92
OMHT71 10/12/92 9.15 9.00
12/17/92 9.08
OH72 10/12/92 9.50 8.96
12/17/92 9.42
OH73 10/12/92 9.00 8.90
12/17/92 9.00
OH74 10/12/92 9.33 9.00
12/17/92 9.33
OH75 10/12/92 7.75 7.70
- 12/17/92 8.00
OH76 10/12/92 9.25 9.10
12/17/92 9.08
OH77 10/12/92 8.00 7.90
12/17/82 8.15
OH78 10/12/92 9.00 9.10
12/17/92 8.42

8Depths measured below drift floor surface.

ALX4-95/WP/WIP.R3192-E
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were remeasured (Table E-3-1). The total hole depths measured in December 1992 are very
near those recorded on the original drilling logs from January 1990.

W170 Test Site. With the exception of OH69, all test holes appeared to be fairly clean and
free of muck and debris. Hole OH69 was filled with at least 3.5 ft (1.1 m) of muck. Al
holes appeared to be straight and did not show obvious signs of the clay layers surrounding
MB 139 squeezing into the holes.

Table E-3-1 shows the measured depths of the boreholes, the as-drilled boreholes depths, and
the date drilled. There were some notable differences in water levels across the test site area.
Water levels were somewhat higher in the center of the W170 drift, directly in front of the
core library (OH65, OH66, and OH67). The depths to water increased by almost 2 ft (0.61
m) in the interior of the core library and to an even greater extent elsewhere.

E4.0 Observations and Test Site Conditions.

Thorough characterization of the hydrologic conditions present in the test areas was required
before proceeding with actual pumping drawdown tests. These conditions include the number

and locations of fractures, the levels of saturation, the occurrence of saturated muck on the
drift floors, the structure and thickness of MB 139, and the water pressure and fluid levels in
the holes prior to the tests.

Test hole drilling and installation confirmed that fractures saturated with brine occurred
beneath much of the areas for both test sites. Fracture observations were made visuaily and
with a nail probe rod (scratcher rod), as described in Section 3.4 of this report. Based on
these observations, it appears that fractures and structural separations of individual layers
were restricted to the anhydrite (MB 139) and the clay seams associated with MB 139.
Therefore, the hydrogeoiogic unit within the DRZ being tested and yielding brine to the test
holes is generally fractured MB 139.

Both hydrologic test sites showed variability in fluid levels in the test holes across each
respective site. Such variability suggests that each test site comained separate and
independent fracture systems acting as isolated brine reservoirs. Geologic logging of the drill
hole cores indicate that MB 139 is not uniform in thickness nor in depth to the top or bottom

ALA-95/ WP/ WIP:R3192-E E-14 301681.008
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of the bed. Logging also revealed that MB 139 appears to be fractured at numerous depths,
particularly in the lower one-half of the unit (Crawiey et al., 1992).

The following sections describe specific observations and conditions of the E0 and W170 test
site areas in more detail.

E4.1 EO Test Site Prior to the Initial Pumping Test

The initial hydrologic test of this field program was conducted at the EO drift test site during
the period of October 8 through 14, 1992. The nine test holes at this site were preexisting,
having been drilled more than three years prior to the scheduled pumping test.

Considering the history of brine use for dust control in the EO drift, fluid levels in the
boreholes were initially lower than expected, providing only about 3 to 4 ft (1 m) of saturated
hole to be used in pumping. Table E-4-1 shows the measured depths to water in the test
holes prior to the pumping tests. The deeper fluid levels suggested that the pumping test at
this site would likely be very short in duration, if even possible.

Figures E-4-1 and E-4-2, cross-sectional views of the EO test site, show the depths to the top
and bottom of MB 139 and the depths to the standing-water column in each test hole. Fluid
levels in holes OH72, OH73, OH74, OH75, and OH76 are similar and are at equilibrium near
the top of MB 139 (Figure E-4-1). The depth to the top of the fluid column increases
significantly to the north in hole OH77, suggesting that fractures in MB 139 may not be
saturated north of the test site area. The fluid level in OH71 on the south end of the test site
is somewhat lower than that in the center of the test area. However, the lower fluid level in
OH71 may be the result of previously cleaning out and evacuating this test hole and does not
reflect the equilibrium fluid level. Figure E-4-2 shows the cross-sectional view across the EO
drift, depicting fluid levels within or slightly above those of MB 139. Hole OH78 exhibits a
lower fluid level than do OH70 and OH74, perhaps indicating that the fracture system near
the east edge of the drift may not be hydraulically connected to fractures in the center of the
drift.

Drilled deiaths and measured depths of holes shown in Figures E-4-1 and E-4-2 are often
different. Muck in the holes may cause the measured depth to be less than the orniginal

ALDA-95/WPWIFR3192-E E-15 301681.008
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Table E-4-1

Measured Water Leveis in Test Holes at the EO Site

During the Initial Pumping Test

APPENDIX E

|| Hole Number q Date Measured ] Depths to Water (in feet)® -"
QH70 10/12/92 4,62

4Depths to water measured below drift floor surface.

ALXM-9S/WPIWIP:R3192-E

OH71 10/12/92 6.83
OH72 10/12/92 4.70
OH73 10/12/92 4.95
OH74 10/12/92 4,98
OH75 10/12/92 4,94
OH76 10/12/92 5.08
OH77 10/12/92 5.90
OIi'T_B L 10/12/92 6.23

301681.008
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drilled depth. Conversely, muck buildup on the floor of the drift (the reference point for
measurements) may cause the measured depth to be greater than the original drilled depth.

Figure E-4-1 shows that MB 139 has an apparent dip to the south in this are and that the
depths to the top and bottom of the bed is variable. These structural characteristics may
influence fracture orientation and fluid levels.

Based on the initial observations of test hole fluid levels, it was anticipated that the planned
pumping test may be short in duration, yielding limited data for hydrologic analysis. Hole
OH74 was selected as the primary pumping hole for the test. Data from the preliminary step
drawdown test conducted on October 12, 1992 indicated that a pumping drawdown test could
be conducted at a very low flow rate (Chapter 5.0).

E4.2 W170/Core Library Test Site

The second hydrologic test of this field program was conducted at the intersection of the

W 170 drift and the underground core library from November 9 to 13, 1992. Eight of the
eleven test holes at this site were preexisting, having been drilled more than three years prior
to the scheduled test at this site. Three of the holes (OH59, OH60, and OH61) were drilled
on October 19 and 21, 1992, in preparation for testing at this site.

Water levels were measured in all holes prior to any pumping activity. Water levels in holes
in the W170 drift were generally 3 to 5 ft (0.91 to 1.5 m) below the drift surface, with a few
exceptions (Table E-4-2). Figures E-4-3 and E-4-4 show the depths to the top and bottom of
MB 139 and the depths of the standing water columns in each test hole at this site.

As shown in these two cross-sectional figures, there were some notable differences in water
levels across the test site area. Water levels were somewhat higher in the center of the W170
drift, directly in front of the core storage library (OH65, OH66, and OH67). The depths to
water increased by almost 2 ft (0.61 m) in the interior of the core storage library and to an
even greater extent elsewhere. Two holes, OH60 and OH68, exhibited markedly different
water levels. OH60, located interior to the core storage library, is a recently drilled hole, the
water level may not yet have reached equilibrium, or the borehole does not intersect any

brine-filled fractures.

ALDS-9S/WPIWIPR3192-E E-19 301681.008
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Table E-4-2

Measured Water Levels in Test Holes at the W170 Site
During the initial Pumping Test

Hole Number ater |
OH59 11/9/92 6.15 |
OH60 11/9/92 10.86
OH61 11/9/92 543
OH62 11/9/92 5.20
OH63 11/9/92 4.98
OHéE4 11/9/82 4.65
OH6E5 11/9/92 3.30
OHé66 11/9/92 3.35
OH67 11/9/92 3.00
OHés 11/9/92 7.30
OHes _ 11/9/92 4. ;cl__t |

aDepths to water measured below drift floor surface.

ALA-9S/WP/WIP:R3192-E E-20 301681.008
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Hole OH66 was selected as the pumping hole for the initial test based on its location in the
middle of the drift (directly in front of the entrance to the core library} and a pretest standing
fluid column of approximately 5.65 ft (1.7 m). The pretest fluid columns in holes OH62,
OH63, OH64, OH65, OH66, and OH67 were all greater than 5 ft (1.5 m) in length,
suggesting that there would be sufficient water to conduct a pumping test of adequate
duration at this site. Because of concerns about potential dewatering of the proposed
pumping hole (OH66), no preliminary drawdown step test was performed for this site.

E4.3 EO Test Site Prior to the Retest at This Site

The third and final field tests for the hydrologic testing of the fractured part of the DRZ

project were conducted from December 14 through 17, 1992, at WIPP. These tests were
repeats of the initial test conducted at the site located in the EO drift in front of the N620
alcove from October 9 through 14, 1992.

As described in Section E4.1, the test holes at this site appeared to contain some
semiconsolidated muck, which may have had an impact on the results from the initial test.
Prior to the: second test attempt at this site, the holes were reconditioned by removing some of
the muck with a vacuum system. The reconditioning effort also removed all of the brine
standing in the holes at that time. The fluid levels in the test holes partially recovered prior
to the December 1992 field test period.

The total depth of each hole was measured, and each hole bottom felt solid and free of muck.
With the exception of OH76, which has a major offset at approximately 6 to 7 ft (1.8 to

2.1 m) beneath the floor of the drift, all holes appeared to be generally straight. This offset
closes about one-half of the hole and made instrument installation difficult.

Figures E-4-5 and E-4-6 show the depths of the top and bottom of MB 139 and the depths of
the standing water columns in each test hole at this site in December 1992. The depths
measured in December 1992 are very near the depths recorded on the original drilling logs in
January 1990 (Table E-3-1). Water levels, measured in all holes prior to any pumping
activity, ranged from 6.10 to 8.55 ft (1.86 to 2.61 m) below the drift floor surface

(Table E-4-3). There were some notable differences in water levels between holes OH76 and
OH77 and the other holes at the test site. All of the holes, except these two, had very similar
depth-to-water measurements. Holes OH76 and OH77 had water levels approximately 2 ft
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(0.61 m) deeper than the other test holes. The standing fluid column in all holes was less
than 3 ft (0.91 m).

Figures E-4-5 and E-4-6 show that during the December 1992 retest period, the fluid levels in
MB 139 were much lower than those measured in October 1992 (Figure E-4-1 and E4-2).
The large decrease in fluid levels may be in response to the removal of fluid from the holes
during cleaning in December 1992. The lower fluid levels measured in October suggest that
the area may not have fully recovered from the hole reconditioning. However, it is also
possible that the continued removal of brine from test holes at the EOQ drift site may be locaily
depleting the available fluid reservoir.

Based on the shorter standing fluid column in the test holes, it was anticipated that the
pumping test might be shorter in duration than the initial test at this site. Hole OH74, which
was selected for the initial test here in October 1992, was also selected in December 1992 as
the primary pumping hole for the test.

E5.0 Hydrologic Testing and Data Collection
The main objective of the field testing program was to determine local hydrologic parameters
for the fractured part of the DRZ at the EO and W170 drift test sites using standard pumping
drawdown-type testing techniques. Additional goals include developing and refining testing

techniques and collecting baseline hydrologic data from comparable old and new areas of the

repository. To achieve these objectives, the two test sites were instrumented with downhole
pressure transducers to monitor local fluid pressures in the fractured zone beneath the drifts.
For the purnping drawdown tests, a Bennett model air-driven piston pump was installed in the
selected test hole to provide user-controlled discharge rates from approximately 1 to 50 gph
(3.8 to 189 Lph). This type of pump is capable of very low discharge rates and uses
compressed air from a portable compressor (Figure E-5-1).

The pressure transducer data were stored in random access memory using Geokon CR-10
remote dataloggers. These data were transferred to magnetic disk for analysis and evaluation
using the appropriate computer software. The procedure for conducting pumping drawdown-
type hydrologic testing included collecting background water pressure and water-level data
prior to the test, evaluating local fluid-level trends. selecting the pumping hole, pumping
equipment installation, performing a preliminary step drawdown test, estimating the
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Table E-4-3

Measured Water Levels in Test Holes at the EO Site
During the Second Pumping Test

I Hole Number Date Measured Depths to Water (in feet)?
OH70 12/14/92 6.50
OH71 12/14/92 6.85
OH72 12/14/92 6.35
OH73 12/14/92 6.75
OH74 12/14/92 6.70
OH75 12/14/92 6.70
OH76 12/14/92 8.55
OH77 12/14/92 8.40
OH78 1 Z_E/Q2 6.10

3Depths to water measured below drift floor surface.
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Figure E-5-1

Schematic of Gas-Driven Piston Pump (Bennett Model 1800}
with Exploded View of Cable Bundie
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appropriate flow rate, conducting the pumping test for as long as possible, and monitoring
recovery of fluid levels. The sections below present the results of the pumping drawdown
tests at the EQ and W170 drift test sites.

E5.1 Initial Pumping Drawdown Test at the EO Drift Site

Background water pressure and water-level data were collected at the EQ test site to provide
some definition of long-term trends, and changes regarding test parameters and for
comparison with test resuits. Background data collection began October 12, 1992, in all holes
at the test site.

Figure E-5-2 shows hydrographs of fluid pressures in holes OH70, OH73, OH74, and OH75,
from the initial instrumentation through completion of the pumping drawdown test. These
hydrographs show the response to pumping OH74. Pumping commenced at 10:32 am.,
October 13, 1992. The hydrograph also shows that the fluid levels in the holes that
responded to pumping did not recover to their pretest levels by the time data collection was
terminated. This observation suggests that the fluid reservoir being pumped through OH74
may be limited and that pumping from the test area may be dewatering the available fluid
locally from the fracture systems.

Figure E-5-3 shows hydrographs of fluid pressures in holes OH71, OH72, OH76, OH77, and
OH78 from the beginning to the end of the pumping test in OH74. These holes show very
limited, if any, drawdown response to pumping, indicating that the test area may have
separate, unconnected fracture systems that are at least partially saturated with brine.

On October 12, 1992, a preliminary step drawdown test was conducted at the EO Test Site.
OH74 was pumped at several flow rates to establish a discharge rate that could be maintained
for at least several hours. The final flow rate was adjusted to approximately 8.7 gph

(32.9 Lph), producing a drawdown that wouid appear to ailow pumping for the required
duration. The test was terminated after less than 1 hour of pumping, and the area was
allowed to recover overnight. The hole that was pumped and the surrounding holes had only
partially recovered by the beginning of the full-scale pumping drawdown test the following

morning.
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A pumping drawdown-type test was conducted on October 13, 1992, again using hole OH74
as the pumping hole. The test started at 10:00 a.m., but the pump intake soon became
clogged with mud. The pump was removed from the hole, and the intake was cleaned. The
pump was reinstalled, and the test hole was allowed to recover for 30 minutes (min). During
the second pumping attempt at 10:32 a.m., all equipment functioned properly.

The pumping discharge rate was continuously monitored and adjusted until a flow rate of
approximately 6 gph (22.5 Lph) was attained. The actual measured pumping rate ranged
from 7.57 to 5.14 gph (28.6 to 19.5 Lph), with an average of 6.06 gph (22.9 Lph). The test
lasted for approximately 3 hours and 37 min. During the test, fluid levels in all holes were
continucusly monitored using transducers and a datalogger.

E5.1.1 Test Performance and Results

The pumping discharge rate became stable after approximately 20 min. The discharge rate
was slightly variable throughout the test but did not significantly influence the steady
drawdown achieved in the pumped hole and surrounding holes. Test hole fluid pressures
were monitored at 1-min intervals throughout the test.

The pumping test was terminated at 2:10 p.m., when the fluid level in the pumped hole
dropped to a level below the pump intake. The pump was then turned off, and the recovery
phase was started. All pumping and monitoring equipment performed well throughout the

test.

Drawdown of fluid levels was observed in most of the test holes surrounding OH74 during
the pumping period. Only holes OH71 and OH77 showed no measurable response. These
two holes, located at either end of the line of holes along the axis of the EQ drift, are the
most distant holes from the pumping center. Figure E-5-4 shows the distribution of
drawdown response at the site during the initial test in October 1992.

The hydrographs in Figures E-5-2 and E-5-3 show that OH70, OH73, and OH75 are the only
holes to respond significantly to pumping OH74. Holes OH72 and OH76 showed only a
limited response to pumping, and OH78 shows only a very slight long-term lowering of
downbhole fluid pressure. Holes OH71 and OH77 showed no response.
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Figure E-5-4

Test Holes at the EO Site Showing Response to Pumping OH74
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All holes showing some response to pumping exhibited lirnited fluid-level recovery upon
termination of pumping, including the pumping hole OH74. The limited recovery, combined
with the distribution and degree of drawdown response, suggests that the local fractured
reservoir is limited in radial extent and that fracture systems may not be well interconnected.
Both OH70 and OH78 are located only 10 ft from the pumped hole, but their drawdown
responses are significantly different. Hole OH70 responded well to pumping, while OH78 did
not. The drastic difference in response may indicate that the fracture system intercepted by
OH78 (near the EQ drift wall) is not connected to the system intercepted by the other test
holes in the middle of the EO drift. The fracture system in the middle of the EQ drift is also
possibly prominent beneath the N620 alcove because of the effect of the alcove excavation
itself. The testing resuits also suggest that the fractures in MB 139 at the intersection of the
EO and N620 are fairly well connected and that the connection dissipates as one moves away
from the intersection down the EQ drift or toward the drift wall opposite the alcove.

Long-term fluid-level monitoring was not conducted to determine whether the test hole fluid
levels had completely recovered with time. Therefore, no firm conclusion can be made as to
the degree of potential dewatering of the fracture systems that occurred during the pumping

test.

E5.1.2 Pumping Test Analysis

The aquifer test design and analysis computer software package AQTESOLV (Geraghty and
Miller, 1989) was used to determine the hydrologic properties of the fractured zone at the

EO test site. The drawdown data from observation test holes OH70, OH73, OH75, and OH72
and pumping hole OH74 were evaluated using the computer software package. The Jacob
and the Theis methods (Lohman, 1972) were used to determine transmissivity and storage
coefficients (observation holes only) in the holes that responded to pumping.

Figures E-5-5 through E-5-9 show semilog and log-log plots of drawdown-versus-time data
for the five wells listed above. The drawdown curves allowed analysis by Jacob and the
Theis methods and generally showed linear plots of drawdown versus time and a good fit to
Theis-type curves. The calculated transmissivity for the four observation holes, analyzed
using both‘ the Theis and the Jacob methods, ranged from 0.7 to 9.9 square feet per day
(ft*/day), with an average of 3.7 ft?/day. The storage coefficients for the observation holes
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ranged from 0.0004 to a maximum of 0.0034, indicating that the fracture system is at least
partially confined. Transmissivity, calculated from the data for pumping hole OH74, was 3.8
ft%/day for both Theis and Jacob methods (Figure E-5-9). No storage coefficient can be
calculated for the pumping hole.

Both the transmissivity and storage coefficient values, as calculated by the program, agree to
within an order of magnitude for all test holes analyzed. The results of the pumping test
analysis indicate that the transmissivity of the fractured zone beneath the EO drift test site
appears to be uniform (for those holes responding to pumping OH74). The calculated
transmissivity for hole OH72 (Figure E-5-6) is somewhat greater (but by less than a factor
of 2X) than those calculated for OH74, OH73, and OH75. The value is well within the error
range of the testing and analysis methods, indicating that the transmissivity at OH72 is
consistent with transmissivities calculated for the rest of this test site.

The analysis suggests the fracture system beneath the intersection of the drift and alcove at
the test site is hydraulically connected and has similar hydraulic characteristics. The data also
show that the fracture system acts as a porous medium. It is noted that these methods require
the assumption that the aquifer is infinite. The fracture system tested at this site probably
does not meet this requirement. Also, the testing generally did not provide enough data to
curve-fit for more than one log cycle; therefore, the reported analytical results may be in
violation of this requirement. However, the test results do provide some semiquantitative
estimates of the local hydrologic characteristics of the fracture systems.

Figures E-5-5 through E-5-9 show prominent changes in slope of the drawdown-versus-log
time plot for these test holes. This change in slope may indicate that the cone of depression
produced by pumping encountered a low-permeability boundary or an area void of brine-filled
fractures. Changes in the drawdown slope for holes OH70, OH73, and OH74 occurred
between 80 and 150 min into the test. The apparent no-flow or low-permeability boundary
conditions observed in these plots are consistent with the other hydrologic data resulting from
this program and support the conclusion that, at the EQ test site, there are separate and
hydraulically unconnected fracture systems saturated with brine.
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E5.2 Initial Pump Test at the Core Storage Library (W170) Site
The second in a series of three fractured zone pumping tests was conducted during the week
of November 9 through 13, 1992. This test was performed at the intersection of the W170

drift and the underground core library.

Background water pressure and water-level data were collected to provide some definition of
long-term trends and changes regarding test parameters and for comparison with test results.
Background data collection began on November 9, 1992, in all holes at the test site, with the
exception of OH60, which was not instrumented.

Figures E-5-10 and E-5-11 show hydrographs of fluid pressures in all holes (with the
exception of OH60) from the initial instrumentation through completion of the pump test.
These hydrographs show limited response to two different pumping episodes. Figure E-5-10
shows that the first pumped hole, OH66, did not recover from pumping and the limited
response of the surrounding holes. Figure E-5-10 also shows that the second pumping hole,
OHG62, was slowly recovering before the transducer was pulled. These observations suggest
that the fractured fluid reservoirs are limited and probably isolated from each other.

Figure E-5-11 shows hydrographs of fluid pressures in holes OH59, OH61, OH64, and OH68
through the end of the second pumping test. These holes, with the exception of OH61, which
is adjacent to the second pump hole, show very limited (if any) response. This indicates
some fracture connection between the two holes but limited connection elsewhere.

The pumping drawdown test, using OH66 as the initial pump hole, began at 11:00 a.m. on
November 10, 1992. The pump was turned on at 11:00 a.m., and brine was routed to a
bucket with a 1-gal graduate scale. The initial flow rate was calculated at 13.3 gph (50.3
Lph). The flow rate was adjusted, and two additional readings were taken for an average
flow rate of 9 gph (34 Lph). Less than 3.5 gal (13.2 L) were pumped before the hole became
dry. The water level reached the pump intake level at approximately 11:28 a.m., and the
pump was left on until 11:45 a.m. to clear the pump tubing. Scan rates were changed back to
30-min intervals for overnight recovery data collection.

On November 11, 1992, a second pump test was attempted using OH62 as the pumped hole.
The pump was installed at approximately 8:35 a.m. The water level in OH62 was allowed to
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These hydrographs show limited response to two different pumping episodes. Figure E-5-10
shows that the first pumped hole, OH66, did not recover from pumping and the limited
response of the surrounding holes. Figure E-5-10 also shows that the second pumping hole,
OH62, was slowly recovering before the transducer was pulled. These observations suggest
that the fractured fluid reservoirs are limited and probably isolated from each other.

Figure E-5-11 shows hydrographs of fluid pressures in holes OH59, OH61, OH64, and OH68
through the end of the second pumping test. These holes, with the exception of OH61, which
is adjacent to the second pump hole, show very limited (if any) response. This indicates
some fracture connection between the two holes but limited connection elsewhere.

The pumping drawdown test, using OH66 as the initial pump hole, began at 11:00 a.m. on
November 10, 1992. The pump was turned on at 11:00 a.m., and brine was routed to a
bucket with a 1-gal graduate scale. The initial flow rate was calculated at 13.3 gph (50.3
Lph). The flow rate was adjusted, and two additional readings were taken for an average
flow rate of 9 gph (34 Lph). Less than 3.5 gal (13.2 1) were pumped before the hole became
dry. The water level reached the pump intake level at approximately 11:28 a.m., and the
pump was left on until 11:45 a.m. to clear the pump tubing. Scan rates were changed back to
30-min intervais for overnight recovery data collection.

On November 11, 1992, a second pump test was attempted using OH62 as the pumped hole.
The pump was installed at approximately 8:35 a.m. The water level in OH62 was allowed to
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reach equilibrium for approximately 90 min after pump installation. The scan rate was
changed from 30-min to I-min intervals to accommodate rapid water-level changes that might
occur during pumping. Pumping was initiated at 10:00 a.m., with a starting flow rate of 4.8
gph (18.2 Lph). The flow rate was increased to 6 gph (22 Lph). Two additional flow rates
were taken before OH62 became dry at 11:00 a.m. Average flow rate during the
approximately 1-hour test was 4.8 gph (18.2 Lph). Scan rates were changed from 1-min
intervals during the pump test to 30-min intervals for overnight recovery data collection.

The hydrographs in Figures E-5-10 and E-5-11 show that the pump test holes (OH62 and
OHG66) showed the only significant response to pumping. The other holes showed very
limited or no response at all. OH62 showed fairly rapid recovery after the hole was pumped
dry, while OH66 showed no recovery response after being pumped. OHS59, OH63, OH64,
OH6S, OH67, OHG68, and OH69 showed very little response (Figures E-5-10 and E-5-11).

Long-term fluid-level monitoring was not conducted to determine whether the test hole fluid
levels completely recovered with time. Therefore, no firm conclusion can be made as to the
degree of the potential dewatering of the fracture systems that occurred during the pumping
tests. Hole OH66 exhibited limited fluid-level recovery upon termination of pumping. The
limited recovery, combined with the distribution and degree drawdown, suggests that the local
fractured reservoir is limited in volume and that fracture systems ard.marginalily

interconnected.

Response to OH62 pumping was limited to the holes toward the interior of the core library
(Figure E-5-12). The hole adjacent to OH62 {(OH61) showed significant response, as
demonstrated in Figure E-5-11. OH63, located only 5 ft (1.5 m) away, showed no response
to OH62 pumping, indicating a very limited fracture system confined to the alcove and not
connected to the older W170 drift.

The hydrologic data generated from pumping OH66 and OH62 were inadequate for
performing aquifer test analysis. Therefore, no analysis other than the evaluation of fracture
relationships and drawdown was attempted.

The third pumping drawdown test was conducted at the EO drift test site (Figure E-2-2)

during the period of December 14 through 17, 1992. This field effort was performed as a
retest of the initial test conducted here in October 1992. The purpose of the retest was to
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determine whether reconditioning of the test holes would enhance the water-yielding
characteristics of the holes, as well as the surrounding fractured zone. However, the
reconditioning effort removed most of the brine from the test holes, and their ftuid levels had
not fully recovered by the time this test was initiated. Test hole reconditioning including
chipping and vacuuming muck and fill material from the sides and bottoms of the test holes.

For this final test, three separate holes were pumped during individual pumping episodes.
Initiaily the centrally located hole, OH74, was used as the pumping hole, as it was during the
first test at this site. On the following day, holes OH72 and OH71 were used as pumping
holes. In each effort, the selected hole was pumped dry within 2 hours or less, indicating that
the fractured zone was not yielding brine to the pumped hole at an adequate rate to keep up
with the pumping.

As with the initial test at this site, all holes were instrumented with pressure transducers, and
background pretest water-level data were recorded. These fluid-level data are continuous
through the end of the pumping tests. Background fluid-level data collection began on
December 14, 1992, in preparation for the pumping test scheduled for the following day.

Figures E-5-13 and 5-14 show hydrographs of test holes OH71, OH72, OH73, OH74, OH70,
OH75, and OH78 through the end of all three pumping tests. These hydrographs show that
any significant response to pumping OH74 (the first of the three holes pumped during this
test period) is limited to OH70, OH73, and OH75. These three test holes are the closest to
the pumped hole. However, review of the hydrographs shows that there was at least a minor
response to pumping in most of the holes where a response was observed during the initial
test in October 1992. The hydrographs also show that fluid levels had not completely
recovered by the time that data collection was terminated.

The pumping drawdown-type test was conducted on December 15, 1992, using OH74 as the
pumping hole. The test began at 12:00 p.m., attempting to achieve a flow rate of
approximately 4.5 gph (17 Lph). The pumping discharge rate was continuously monitored
and adjusted until the desired flow rate was attained. The 4.5-gph (17-Lph) flow rate was
selected because it was lower than that used during the October test and could possibly
prolong pumping and, therefore, generate more data for analysis. The actual pumping rate
varied from 4.19 to 5.84 gph (15.9 to 22.1 Lph), with an average of 4.70 gph (17.8 Lph).
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-t .

This test lasted until 1:50 p.m., when the fluid level in the pumped hole OH74 drew down to
a level below the pump intake for a total test duration of approximately | hour and 50 min.
This retest was approximately 1.5 hours shorter in duration than the original test at this site.
The shorter pumping duration is the result of having a shorter fluid column in the pumping
hole, giving less available drawdown. The short duration of the test and rapid drawdown
suggest that reconditioning the holes did little to enhance results from the pumped hole.
During this test, fluid levels in all holes were continuously monitored using transducers and
the datalogger. In addition, one transducer was set up as a barometer to monitor changes in
atmospheric pressure.

After allowing the test area to recover overnight, a second pump test, using hole OH72 as the
pumped hole, was attempted on December 16, 1992, at 10:46 a.m. Hole OH74, used for the
test the previous day, had not fully recovered by the time the second test started. At the start
of the second test, the pumping discharge rate was quickly established at approximately 4.0
gph (15.1 Lph). The fluid level dropped below the pump intake before the next flow rate
could be determined. The second pumping event was terminated at 11:14 a.m., after only 28
min of pumping. These results indicate that the surrounding fracture system yielded very
little, if any, fluid to the pumped hole. The volume discharged by pumping appears to equal
the fluid volume stored in the test hole.

Considering the rapid dewatering of the two previous test holes, the decision was made to
perform a third pumping test in a separate test hole. It was anticipated that the staged
pumping episodes might yield some additional information about the geometry and
interconnection of fracturing at the test site by potentially creating overlapping drawdown
responses or different responses in individual test holes.

Prior to initiating the third pumping test, the EO test site was allowed to recover for
approximately 2 hours. Fluid levels in all holes were monitored continuously during this
recovery period. The third pumping event, using hole OH71 as the pumped hole, began at
1:00 p.m. on December 16, 1992. Initially, the pumping discharge rate was measured at
approximately 6.64 gph (25.1 Lph). The discharge rate was subsequently lowered to less than
5.0 gph (18.9 Lph). However, the hole pumped down to a level below the pump intake
before the second flow rate could be accurately determined. The test was stopped 1:16 p.m.
Review of the pressure readings in OH71 showed that negative pressure values were
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registered after only 9 to 10 min of pumping, indicating that the water level had already
dropped below the transducer port by that time.

Recovery of the test area fluid levels was monitored until the following morning, when all
data collection was terminated.

E5.3.1 Test Performance and Results

Figure E-5-15 shows the holes that exhibited at least some drawdown response to pumping
OH74. The hydrographs in Figures E-5-13 and E-5-14 show that OH70, OH73, and OH75
are the only holes to respond significantly to pumping OH74. In contrast to the initial test
performed at this site in October 1992, drawdown response during the December 1992 test
was not as widespread and was less pronounced. The decreased response to pumping could
be the result of the test area now having fewer interconnected saturated fractures, resulting in
a decrease in reservoir size. The smaller saturated area may be the result of fluid removal
from the test holes during previous pumping and hole reconditioning. The apparent decreased
drawdown may also be the resuit of the holes not having recovered from previous fluid
withdrawai and now having much lower fluid levels prior to this pumping test.

The test holes that showed measurable drawdown did exhibit recovery after pumping ceased
in hole OH74. The apparent recovery trends as seen in Figures E-5-13 and E-5-14 suggest
that with time, fluid levels may return to their pretest levels. Agquifer test analysis of the
drawdown data from pumping OH74 was not performed. The data generated from this pump
test are inadequate for performing such analysis with confidence.

Figure E-5-16 shows the test holes that showed some response to the pumping of the second
test hole (OH72). Only holes OH73 and OH74 appear to respond to pumping. The apparent
response is limited to a slight short-term decrease in fluid pressure or a reduction in the rate

of recovery from the OH74 pumping test.

The limited response seen in other holes at the site indicates that OH72 is not hydraulically
well connected by fractures to the central part of the test site. This observation is supported
by the drawdown responses seen from the previous tests performed at this site. The holes
that did show a slight response to pumping are located along the EO drift centerline and back
toward the intersection with the N620 alcove. No response was measured at the holes to the

ALXO4-95 WP/WIP:R3192.E E-50 301681.008
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Figure E-5-15
Test Holes at the EO Site Showing Response to Pumping OH74
During the Retest at This Site, December 1992
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Figure E-5-16
Test Holes at the EO Site Showing Response to Pumping OH72
During the Retest at This Site, December 1992
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south of OH72, down the drift, supporting the conciusion that fracturing at this site is
somewhat limited to the general area of the intersection. The rapid dewatering of OH72
indicates that the fracture system around this test hole has a very low permeability and that
the available fluid reservoir may be very limited in volume.

The hydrologic data generated from pumping OH72 are insufficient for performing an
analysis to define hydrologic parameters. Therefore, no analysis other than the evaluation of
drawdown and fracture relationships was attempted.

The third and final pumping test at the EO drift test site was conducted using hole OH71 as
the pumping hole. Figure E-5-17 shows the holes at the test site that responded to pumping.
No drawdown response was seen in any of the test holes, except OH71, which was the
pumped hole. The test resuits support the conclusion that interconnected fracture systems are
absent or at least not significant away from the intersection of the EOQ drift and the N620
alcove. Evaluation of the volume of fluid pumped from OH71 suggests that no fluid was
donated to the pump hole by the surrounding fractured formation. Therefore, the fracture
system in the EQ drift around OH71 is of very low permeability, and the available fluid

reservoir is small.

The hydrographs in Figures E-5-13 and E-5-14 show that all other test holes continued to
recover from previous pumping activity and were not affected by pumping OH71. Hole
OH71 recovered approximately 50 percent of the drawdown achieved during the test by the
time that data collection was terminated. Posttest fluid-level monitoring was not long enough
to determine whether any of the test holes recovered to their pretest fluid levels.

No drawdown response to pumping OH71 was observed in any of the test holes at the site.

Therefore, no pumping test analysis can be performed for this test.

E5.4 Geologic Logging of Cores

As part of the program for hydrologic testing of the fractured part of the DRZ, continuous
cores were collected from each of the test holes drilled at the EQ and W170 test sites. These
cores were drilled using air to a depth of at least 1 ft beneath the base of MB 139. The cores
were logged according to standard procedures established by the WIPP Geotechnical
Engineering Section. Of particular importance to this study are the descriptions of fractures
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and separations in the core samples. These core descriptions reveal where the fractured part
of the hydrologic system being tested occurs. The data presented in the core logs indicate
that, in general, the anhydrite of MB 139 often contains numerous fractures and core breaks,
especially in the lower one-half of the bed. The breaks noted in the lower part of the core
from MB 139 may signify the presence of fractures in those locations in the subsurface.

Figure E-5-18 presents the core descriptions of holes OH66 and OH74, which were used as
pumping holes (and are representative of the conditions) at each of the two test sites.
Figure E-5-18 shows that fractures within the lower portion of MB 139 may be the most
prominent fluid transmitting part of the fractured zone beneath the WIPP underground
excavations. However, the existence of breaks in the core samples does not necessarily
represent open brine-filled fractures in the subsurface.

Hole OH66 was used as the pumping hole during the second pumping test conducted at the
W170 test site (Section E5.2). This hole pumped dry quickly, indicating that the local
permeability of the fracture system was very low and that the fractures yielded little fluid to
the hole during pumping. Therefore, the fractures and breaks observed in the core of OH66
either may not be open in the subsurface or may not be well connected to the overall test area

fracture system.

Hole OH74, used as a pumping hole at the EO test site, also exhibits fractures and breaks in
the core sample examined. In this case, the performance of the hole during pumping suggests
that the fractures may be better connected to the surrounding area and are possibly more open

to transmit fluid during pumping.

E6.0 Summary and Recommendations

The main objective of the Hydrogeologic Testing of the Fractured Part of the Disturbed Rock
Zone Beneath the WIPP Excavations Program is to characterize the hydrologic conditions of

fracture systems beneath the floor of the repository. Short-duration hydraulic tests were
conducted at two underground test sites. These tests were conducted at the intersection of the
EQ drift and N620 alcove and in the W170 drift, in front of the underground core library.
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These two sites were selected because of their age, their physical characteristics, their
relationships to other excavations, the existence of fractures, and their exposures to long
periods of water-spreading to control dust and to assist in roadbed consolidation.

Test results indicate that the significant fracture systems that yield water to test holes are
restricted to MB 139. For the two sites tested, there appears to be separate, saturated
unconnected fracture systems of fairly low transmissivity. At the EO test site, fracture
systems that are connected are confined to the immediate intersection of the drift and aicove.
For the W170 site, the intersection did not contain significant connected fractures. Based on
the observed drawdown response to pumping, the area within the core library appeared to be
underlain by a somewhat more connected fracture system. This condition could be influenced
by the width of the individual excavations. The W170 drift, although much oider, has a
relatively narrow opening in comparison to the core library. These data suggest that
excavation dimensions may play a more important role than age in fracture development,

The posttest fluid-level recovery observed at the test sites suggests that the fracture systems
beneath these areas are limited, and the available fluid reservoirs are small. Although long-
term fluid-level monitoring was not conducted as part of this field program, the data gathered
indicate that pumping at these sites was dewatering the fracture systems.

The results of the pumping tests support the concept of limited, bounded fractured fluid
reservoirs, Data analysis from the EO test site showed clear changes in the slope of the
plotted drawdown curves for some test holes, indicating the presence of nearby no-flow or
low-permeability boundaries. Testing at the W170 site did not produce adequate data for
aquifer test analysis.

The Jacob and Theis methods were used to determine transmissivity and storage coefficients
for the first test at the EO site. The calculated transmissivities for all holes were 0.7 to

9.9 ftzlday. Storage coefficients ranged from 0.00038 to 0.0034, indicating that the fracture
system at the EO site is partiaily confined.

Additional test sites shouid be developed to define better the nature of fracturing in areas

other than the intersections of drifts and rooms. The EO test site could be expanded to both
the north and south of the current site to allow comparative testing. If the test site was
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The results of the closed-form solution agree with the numerical analysis.

Plot the curnulative flow with time.

t := 800-day, 900-day .. 1600-day

400 T T T

O-day

ol 4

200 -
Cumulative Brine
(liters)
100 p~ -
o 1 | |
0 500 1000 1500

Time (days)

Figure F-2-3
Cumulative Flow into Room Q

F2.3 Conclusions
The results agree approximately with the measured flow into Room Q (see Howarth and others,

1994).
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APPENDIX F
NUMERICAL MODELING OF BRINE SEEPAGE FROM
CLAY COMPACTION
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F2.2 Solution

From Deal and others (1989, p. 5-19), the stress abutment zone extends out about 5 diameters
after about 1,000 days. Calculate the size of the abutment for Room Q. The diameter of Room Q
is 1.5 m. The length (L) over which flow occurs is:

L:=5-1.5m L=750cm

From Freeze and Cherry (1979, p. 55), the clay compressibility (Cclay) 2nd porosity (¢) are:

® gy =107 Pat 912050

Calculate the change in porosity that results from compression of the clay in the DRZ.

6
& fay3-10%P2 = 0.3

The change is substantial and agrees with observation of "squeezing ground.”

Calculate the void ratio (e), the conductivity (k), and the coefficient of consolidation (c, ) for the clay.
From Freeze and Cherry (1979) and Scott (1963):

€. .=— e=1
-9
k=108
sec
p WO = 10..81_“3
cm
- _k(l+e) Aoy CT
€y S ¢, =0.002—
P wo'8C clay sec
where:

Puwe = unit weight of water
g = acceleration constant
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APPENDIX F
F1.0 Introduction

These calculations are order-of-magnitude calculations to approximate how much brine might be
released to Waste Isolation Pilot Plant (WIPP) excavations assuming that the only source of brine
are saturated clays within thin clay seams in the Salado Formation (Deal and others, 1993; Deal and
Bills, 1994). The three analyses consider consolidation of thin compressible clay layers due to the
redistribution of stress and generation of excess pore pressure within the clay layers after entry or
room excavation. The modeling assumptions are as follows:

« Stress redistribution resuits in a localized increase in stress that is far more significant in
generating excess pore pressure than in near-ground surface consolidation. The stress
redistribution deforms the clay, plastically generating an excess pore pressure of several
megapascals (MPa) within the disturbed rock zone (DRZ).

* Transient flow to the excavation or boundary dissipates the excess pore pressure within
the clay layer.

+ The rate of flow depends on the consolidation properties of the clay (hydraulic
conductivity, compressibility, and porosity), the cross-sectional area of the clay seams
intercepting the excavation, and the extent of the DRZ.

» The tributary method predicts the resulting increasing in the total stress of 3 MPa.
Consider that after 1,000 days (Deal and others, 1989, Figure 5-4), the stress
abutment zone extends out about 5 excavation diameters. The average diameter for
the room is about 3 meters (m).

® The compressibility of the clay is 10~ Pa! corresponding to a clay of medium
compressibility. The hydraulic conductivity of the clay is 10® centimeters per second
(cmy/s). Under a change in effective stress of 3 MPa after consolidation is complete,
the change in porosity 1s 30 percent.

F2.0 Room Q

F2.1 Problem Statement

Calculate the amount of brine released to Room Q for two clay seams 3.5 millimeters {(mm) thick
above and below the orange band (Map Unit 1). The model for consolidation assumes that the
increase in stress deforms the clay seams piastically, resuiting in 3 MPa of excess pore pressure.
Brine flow is induced to the room excavation because of the excess pore pressure. The
consolidation of the clay layer is substantial, with a change in porosity of 30 percent.
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Calcuiate the initial excess pore pressure head (V)

3.10%Pa
A wo'8

. 4 -
Vo= Vo =3.05%10" -em

We consider the lateral flow to the room over the length of the abutment zone L with zero pressure at
the room boundary and a "no flow" boundary condition at the edge of the DRZ. See Scott (1963, p.
184) for explanation of similarities between the thermal case and the consolidation case. We initally
define the complementary error function.

From Carslaw and Jaeger (1959, p. 309), the solution for excess pore pressure dissipation is as
follows:

erfe(x) =1 - erf(x) Ki=C,
20
v(x,t) =V - VO- Z (- 1) erfc (2-n+1)-L- X:l Z (- 1) erfe [(2 n+ 1)L+ x]
n=0 2 J_ n=0 2 .\[-
where:
Vo = initial temperature (analogous to initial excess pore pressure)

v(x,t) = temperature as function of space and time (analogous to excess pore pressure
over a steady state pore pressure as a function of space and time)

K = thermal diffusivity (analogous to coefficient of consolidation)
t = time
X = distance {x= 750 cm at the Room Q boundary, and x=0 c¢m at the far field)

erfc(x) = complimentary error function
erf(x) = error function, and

n = series index.

With the above properties, plot the distribution of excess pore pressure at several times.
x:=0-L,.01-L.L
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o
1 \ i y !
0 100 200 300 400 500
— t=001yr
ST ot=lyr
— t=3yr .
Distance (x)(cm)
Figure F-2-1

Pore Pressure Distribution Around Room Q
The analysis shows agreement with boundary conditions of the problem. Differentiate the
subexpressions with respect to x in the brackets to develop the flux rate.
20

20
Vo-Vor Z (-1)"-ezf[(2“+1”‘ "} P
n=4_ 2\/_ n=0

Differentiate the following subexpressions:

1)"-@{%}

24k

(2n+1)yL+x ‘n+ 1)L+ x

Cafe

el_f{(2n+1)L x} and erfc

2fxe

by differentiation with respect to x yields

- -1 ((2n+ D-L=x)°
exp
1 [ 4 (k1) }

o )

AL/09-94/WP/WIP:R3192-F

2
exp -1 ((2:n+ 1)L+x)
-1 4 (xt)

{ W)

and

301681.08
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Check the dimensions of the result for correctness.

t:=100-yr n:=0 x:=L

_ [-1 ((2n+1)L- x)z}
exXp T . .
1 (x-t) | 22224107 +cm™! The dimensions of the

J,-,-_ | (J;J;) subexpression are correct.

Substitute the subexpressions into the sums to calculate the hydraulic gradient.

2 . 2
20 exp[-: ((2.n4+1)L-x) J 20 exp{—; ((2-n+(— 1))L+ x) }
X - -t
Vo= Vo Z (- )™ LI (e) + E (-1)* . .

n=0 n («[i'c t) n=0 «Fr («ﬁc«ﬁ)

Consider the flux through the cross-sectional area of flow. The flux equals the hydraulic conductivity
times the thickness times the length of the clay seam times the number of clay seams. The clay seam
sizes are from Table 4-3 of Deal and others (1993). Evaluate the area through which the brine is
flowing. There are two clays seams each 3.5 mm thick and 100 m long on each side of the room.
Area =2 * 3.5 mm * 2 *100 m = 1.4 m? Evaluate the the flux q(t) at the boundary x = L.

2z
20 exp[-':l.((z‘n"‘ 1yL-x) }
q(1) -‘=k‘-1-].4-m2-(\/ o~ 1}. Z I (x-t)

n=0 «/’_E (J; t)

-1 ((2'n+ 1)Lex)?

% 1 o 4 (xt)
+ -1 = i
| n=0 ’J;‘ (‘j""\[‘)

Check the result with an approximate relation for the derivative after one year.

3 3
q(1oyr) =823-50 koo 11 o2 e 19D = VOIIOLEyD) g5 00
. day 001-L day
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The results are in agreement. The inflow rate after 10 years and after 20 years will be as follows:

3 3
q(10-yr) = 592 and q(20-yr) =3.5-2-
day day

Plot the inflow rate as a function of time over the period from 800 days to 25 years. See Howarth
and others (1994) for measurement time pertod.

;= 800-day, 1000-day .. 10000-day

600 T T T ] 1
O-day
Inflow Rate 400 1= 7
(mL/day)
200~ —
R | 1 | 1
0 5 10 15 20 25 30
Time (years)

Figure F-2-2
Brine Inflow into Room Q

Determine the cumulative flow over time by integration of the flow rate relation with time. Integrate
each subexpression separately, and combine in the sums.

2
exp -1 ((2.n+ 1):L-x)
1 4 (xt)

& el

by integration, yields

Z.J;.expii-lbn-ux) (- 2Ln L+ x) \[‘ 1 ( 2Ln L+x)
4 {1-x)
( nJ
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and the following term:

oo} 1.((2A+ DLt x)?
-1 4 (xt)

oo el

by integration, yields

B, Z.J—[.exp -1 (2LatLen’ Az bn+L+X) J— 1 (2Ln+L+x)
4 (t-x)
(Jr?

Substituting the subexpressions into a subexpression (©(t)) and calculating the cummulative
flow rate {(Q(t)):

20 l'2-«[;-exp[_l (-2.L'n—- L+ x) } {- 2Ln L+ x) J_ﬂ_[[l (-2-L.n- L+x)”

4 (%)

om=| Y. D
~ (If)
-[z&em[ l(2Ln+L+x)} (2L-n+L+X)J_ﬂ_{1 (2LH+L+X>H

4 (1x)

CL o |

and

9 v 0
Q(t) =0(t)-lk- 1.4-m"-—-seC
cm

Check the analysis against direct numerical integration:

Q(1600-day) — Q(800-day) =317.777*cm  *sec “liter
TOL := 1.0 (TOL is calculation tolerance)

1600-day
J q(t) dt =317.777 ~liter

800-day
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The results of the closed-form solution agree with the numerical analysis.

Plot the curnulative flow with time.

t := 800-day, 900-day .. 1600-day

400 T T T

O-day

ol 4

200 -
Cumulative Brine
(liters)
100 p~ -
o 1 | |
0 500 1000 1500

Time (days)

Figure F-2-3
Cumulative Flow into Room Q

F2.3 Conclusions
The results agree approximately with the measured flow into Room Q (see Howarth and others,

1994).
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F3.0 Standard WIPP Waste Storage Room

F3.1 Problem Statement

Calculate the amount of brine released to a Waste Disposal Room, from two clay seams totaling
17.1 mm thick above and below the orange band (Map Unit 1). The model for consolidation
assumes that the increase in stress deforms the clay seams plastically resulting in 3 MPa of excess
pore pressure. Brine flow is induced to the room excavation due to the excess pore pressure. The
consolidation of the clay layer is substantial with a change in porosity of 30 percent.

F3.2 Solution

From Deal and others (1989, p. 5-19), the stress abutment zone extends out about 5 diameters
after about 1,000 days. Calculate the size of the abutment for the Waste Storage Room. The
diameter of a Waste Disposal Room is 3.56 m (see Deal and others, 1993, p. 2-2). The length (L)
over which flow occurs is:

L:=5-3.56-m L=17.8m

From Freeze and Cherry (1979, p. 55), the clay compressibility (a.,,) and porosity(¢)
are:
O gy =107 P8 420,50

Calculate the change in porosity due to compression of the clay in the DRZ,

& ojay-3-10%Pa =03

The change is substantial and agrees with observation of "squeezing ground.”

Calculate the void ratio (e), the conductivity (k), and the coefficient of consolidation (c) for the clay
(from Scott, 1963 and Freeze and Cherry, 1979):

e :=—¢— e=|
1-¢
k=108
sec
i} WO = loﬁn;
cm
k(1 +e) cm2
€y m—— ¢, =0.002—
P wo 8% clay sec
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Calculate the initial pore pressure head (Vo)

3
v g =lO P V g =3.059-10° -cm

P wo'8

We consider the lateral flow to the room over the iength of the abutment zone L with zero pressure
at the room boundary and a "no flow" boundary condition at the edge of the DRZ. See Scott
(1963, p.184) for more details in the similarities between the thermat case and the consolidation
case.

From Carlsaw and Jaeger (1959, p. 309), the solution for excess pore pressure dissipation is as
follows:

erfc(x) =1 - erf(x) Ki=c,

20
v(z.1) =V g- Vg Z (- 1)%erf [(2‘“‘ D-L- x] Z (- 1) erfc [(2 n+ 1)L+ x}
n=0 2 ’\(— n=0 2 A/—
where:
Vo =initial temperature (analogous to initial excess pore pressure)

v(x,t) = temperature as function of space and time (analogous to excess pore
pressure over a steady state pore pressure as a function of space and time)

K = thermal diffusivity (analogous to coefficient of consolidation)
t = time
X = distance

erfc(x) = complimentary error function
erf(x) = error function, and

n = series index
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With the above properties, plot the distribution of pore pressure at several times.

x:=0-L,.01-L.L
410 , 7 T

Excess Pore so10t —
Pressure Head -

{cm) ~
>0t |- ~

Note that at N
x=1780cm is at < -
the Waste Disposal 110t - .
Room Wall, and at

x = (is at the far field

boundary. 0 1
0 500 1000 1500 2000

— 1=001 yr

T ot=lyr Distance (x){cm)
— t=3yr

Figure F-3-1
Pore Pressure Distribution Around Standard WIPP Waste Disposal Room

The analysis shows agreement with boundary conditions of the problem. From the former equation:

20
Vo- Vg Z (_1)n-erf':(2n+1)].. x} Z 1) erf[(Zn+l)L+x}
n=0 2'\[— n=0 2J_—t

Differentiate the following subexpressions from the former equation to develop the flux.

[(2n+l)L x] m_f{(2n+1)L+x}

o 2kt

by differentiation with respect to x yields

-1 ((2:n+ 1)-L=-x)? -1 ((2-n+ 1)L+ x)?
exp exp| —
1 4 (1) -1 4 {xt)

e (el o ()

AL/09-94/WP/WIP:R3192-F 301681.08
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Check the dimensions of the result for correctness.

12100y n:=0 x:=L x=17.8*m

4 (K'l) } _ . — .
,\/,_t («,;'\&) =222410 7 rem subexpression are correct.

2
exp -1 {(2n+1)L-x) - .
1 -1 The dimensions of the

Substitute the subexpressions into the sums to calculate the hydraulic gradient.

1 (204 1)L~ x)? ol ((2-n+1)-L+x)’]

20 cxp[: ( } 20 e [4
bl al 1 K-t) af-1 (x1)
Vom Vol 2, 1™ IS -

er S AR A 0 a0 L el

Consider the flux through the cross-sectional area of flow. The flux g(t) equals the hydraulic
conductivity times the thickness times the length of the clay seam times the number of clay
seams. The clay seam sizes of (3.5 + 3.5 + 10.1) = 17.1 mm for the clay seams are from
Table 4-3 of Deal and others (1993). The length of the room is 91.4 m from Case et al.,
(1991, p. 2-4). Note that we multiply by 2 to account for both sides of the room. Evaluate the
the flux at the boundary x = L:

x =L I
[-I ((Z-n+ 1}-L- x)z}
exp| — ;

q(t) == 1-2-17.Lmm-91.4m: (V - 1)- PRt I (k) ]
ngo J;c (,J;,J;)

-1 ((Zn+ DLex)’

20 exp

al-1 4 (xt)
+ (-1~
NP2l P s

Check the result with an approximate relation for the derivative after one year.

3
cm

day

q(1-yr) = 1.837°10° *

3

V(L,1-yr) = v(.999-L.1-yr) _ 1.837°10° Lm”
day

.001-L

k-1-2-17.1-mm-91 4-m
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The results are in agreement. The inflow rates after 10 and 20 years will be:
3 3

q(10-yr) = 5732 q(20-yr) = 34122
day da

Plot the inflow rate as a function of time over the period from 0 to 200 years.

t:=1-yr,2:yr.. 200-yr
2000 T T T
O-day
1500 i~ -
Inflow Rate 1000 -
(m[;/daY)
so00}- -
o 1 I
0 50 100 150 200
Time (years)
Figure F-3-2

Brine Inflow into a Waste Disposal Room

Determine the cumulative flow over time by integration of the flow rate relation with time. Integrate
each subexpression separately and combine in the sums.

2
exp -1 ((2n+1)L=x)
“l_ 4 (K'l)

VR

by integration, yields

{2 texp{ 1 (-2-L'n- L+x}} (-2-Ln— L+x)’J‘Eﬁ{1(2Ln L+x)H
4 (tx)
()
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similarly,

exp -1 ((2n+1)-L+x)°
-1 4 (xt)

& W)

by integration, yields

-{Z-J;-exp[': (2-L-I(1:-KI)-+K)} (2- Ln+L+x)J—m_{l (2 Ln+L+x)”
W)

Substituting the subexpressions into to subexpressions ©(t), and calculating the cumulative
flow rate Q{t):

2nfiexp| -1 2L L+x)?| (2Ln- L+x)J_ 1(2Ln L+—x) ]
2':.’. 4 (%)
o= > DY nE

n=0 ( 1!:»\[-

2 | 2aftexp -1 (2.Ln+L+x? 2L'n+L+x) J_ 1 (2 Ln+L+x)

Z 4 (t'K)
+ -nH*
. n=0 Al K

(W )

and

v
Q) :=®(t)-(k-1-2-17.1-nun-91.43-m--——0-sec)
cm

Check the analysis against direct numerical integration:
TOL :=0.05 TOL is calculation tolerance

Q(200-yr) - Q(0.1-yr) =7.924°10° *cm '+sec “liter

200-yr
J q(t) dt =7.946°10° “liter
Jdeyr

The results of the closed form solution agree with the numerical analysis

ALI09-94/WP/WIP:R3192-F 301681.08
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Plot the cumulative brine with time.

t:=.1.y1,2.1yr. 2001

8000 — 1 : -
6000 = ..]
Cumulative
Brine
(liters) 40001~ -
2000 -
0 ] | |
0 50 100 150 200

Time (years)

Figure F-3-3
Cumulative Flow into a Waste Disposal Room

F3.3 Conclusion
The amount of brine entering a waste disposal room is 8,000 L after about 100 years.

ALI09-94/WP/WIP:R3192-F 301681.08
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F4.0 Axial Consolidation Around a Borehole

F4.1 Problem Statement

Calculate the amount of brine released to a vertical borehole intercepting a clay layer that is
undergoing consolidatdon. Consider that the borehole is in the floor of Room G and intercepts a
I-cm-thick c¢lay layer 10 m below the floor.

F4.2 Solution
From Scott (1963, p. 203), the average degree of consolidation, U(Tp,m) is given by:

PILE

U(Tpm)=1-e

2 o2 k 2
m= n -ln(n)—3n 1+ T nzl
n-1 4n* reK g
t
Trscl.“—z
Te
n:r_e
T'w
where:
t = time,

T; = dimensionless time,

K = constant related to the surface resistance,
kr = hydraulic conductivity,

1o = effective radius of drainage,

1w = radius of the borehole

¢; = coefficient of consolidation

m = dimensionless coefficient, and
n = dimensioniess coefficient for radius.

Construct a plot of the degree of consolidation with the dimensionless time.
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T,:=0.01,0.02..5

Degree
of
Consolidation (U) ™%

=1
10

— m=1

- Dimensioniess Time(Ty)

- m=4
= m=R

Figure F-4-1
Degree of Consolidation with the Dimensioniess Time

The results agree with the results in Scott (1963, p. 202).

From Freeze and Cherry (1979, p. 55), the clay compressibility o, is as follows:

R |

uclay =10""-Pa

Note that initially the excavation compresses the sidewalls, with a resulting increase in stress that
could be predicted by the tributary method. Consider that after 1,000 days from Deal and others
(1989, p. 5-19), the stress abutment zone extends out about 5 excavation diameters. The average
diameter for the room is:

33-£-13
b

ft =3.562'm

At this time the stress abutment zone extends out 17.8 m as given in the VISCOT analysis in Deal
and others (1989), the increase in stress in MPa 1s

3562 15 _3.002
178
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These calculations suggest that the increase in stress is of the order of 3 to 5 MPa. Calculate the
cumulative amount of brine that would flow to the borehole due to an average increase in stress of 3
MPa,

(]
& cfay-3-10"Pa =03

Ap =03
t:=1-cm
A clay ‘= n-(17.8-m)* A clay = 9.954 10° '(cmz)
CA A
Volume =—2 " Volume =2.986*10° ‘liter  Volume :=340.234
Where:
t = thickness of the clay seam
A = area affected by a chnage in stress
Volume = volume of brine stored in the clay
Ad = change in porosity of seam

Consider the properties of the borehole, and the clay. From Deal and others (1989, Table A-1), the
diameter of the hole (a) is

a:=35in a=8.8%cm
From Freeze and Cherry (1979, p. 37), the porosity (¢) of clays range from 40 to 70 percent. Use

$:=05

The void ratio (e) is:

e:=-—¢~— e=]
I-¢

From Freeze and Cherry (1979, p. 29), the hydraulic conductivity of clays (k;) ranges from 10-6 o
10-8 cmy/sec. Use

1
k=108 Yoo = 62.4-1?3f g = 980,665+ B .3

sec fr sec’ 8 om?

ALJ09-94/WP/WIP-R3192-F 301681.08
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Calculate the coefficient of consolidation. From Scott (1963, p. 184) , the coefficient of
consolidation is

2
. l+e .cm
rTkp—m—— ¢, =0.002—

Ywo' @ clay sec

c

Consider the effective radius of drainage (r, ) equal to the far-field distance from the center of the
borehole (Deal and others, 1989, p. 5-19).

Te :=20-m

and the diameter of the borehole equal to:
ry=a ry =0.08%'m

Calculate the dimensionless coefficients. Consider a range for the ratio

4]

niSe— n=224972
Tw
) 2
T e
Tr'cr__g — =02.124*yr
Te Cr
2 2 2
p(Ratio) := ; () - 221 (Ratio)- 22!
n-1 4:n n
where: k
- . . T
p(Ratio) = function of the ratio TK
k. = the permeability of the undisturbed clay
I/K = surface resistance
T, = dimensionless time factor
t, = time

m is not sensitive to the ratio. Use 0.2 for a middle range m value

Ratio :=.2

m = u(Ratio) m =4.866

ALJ09-94/WP/WIP:R3192.F 301681.08
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Determine the cumulative amount of brine flowing to the borehole.

T,:=001,0.02..13

APPENDIX F

150 T T T
Cumulative 100 |~ -
Flow
(liters)
50 - —
0 | ) 1
g 20 40 60 80 100

Time (years)

Figure F-4-2

Cumulative Inflow to a Borehole

Consider the flow rate as a function of time.

¢t
r 2

r C

T
2

e

U d(t.m) :=—2—-exp -2
m m r

t:=0yr,.1-y7. 20y

AL/09-94/WP/WTP:R1192-F F-20
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0.0062 ~T T |
0.006 r— =
0.0058 |~ -
Flow Rate 0.0056 B
(liters/day)
0.0054 — -
0.0052 | L !
0 2000 4000 400G 8000
Time (No. of
days)
Figure F-4-3

Brine Inflow to a Borehole

F4.3 Conclusion

Tt will take a very long time for flow to dissipate pore pressure for a radial hole penetratinga 1 cm
thick clay seam. DH36, DH38, DH40, DH42, and DH42A all intersect the clay seam B and show

the following flow rates:

DH36 0.1 L/Day

DH38 0.03 L/Day

DH40 0.008 L/Day

DH42 0.01 L/Day

DH42A 0.02 L/Day
F5.0 Summary

These order-of-magnitude seepage calculations compare well with the observed seepages into the
WIPP excavations. In the case of Room Q, calculated seepage rates are on the order of 0.3 L/day
after 1,600 days, where the observable rate is 0.17 L/day (Howarth et al., 1994, Figure 3). In this
case, the numerical model is for flow toward the room along a thin clay seam. Extending this model
to a waste storage room predicts that total seepage into the room will be on the order of 9,000 L,

far short of the 220,000 L necessary to completely corrode the susceptible metals that will be
emplaced in it (Deal et al., 1991, Section 4.6). Furthermore, seepage into the room will cease after
about 100 years.

AL/09-94/WP/WIP:R3192-F 301681.08
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The case for seepage into a downhole drilled into strata below a WIPP excavation behaves
differently, because flow is radially toward the drillhole. In this case, some seepage continues for a
long time, perhaps a thousand years or more. It is clear that seepage into drillholes is strikingly
different from seepage into a repository excavation. Deal et al (1993, Section 2.7.2) pointed out
that seepage into drillholes probably should not be used to predict long-term seepage into a WIPP
Waste Storage Room after sealing and closure. This calculation provides additional support for this
caution.
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