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Executive Summsry

nxEctll1VF. SUMMARY

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

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

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

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

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

ALf}·93/wP/WIP/BSEP9\ :R2640TOC viii
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--~~~.~._--~----------

EXBetmVE SUMMARY

Damp or We'sre.s on Drift Floors. Seepage into the one persistent wet area on the
floor of the WIPP excavations in Room 0 (known as OSEEP) continued to decline in 1991,
reaching a low value of 0.4 L per day by December. The drift floors in the nonhern part of
the workings (north of the Salt Shaft) were carefully inspected for evidence that brine was
flowing upward out of fractures beneath the floors. No such evidence was found. Drillholes
penetrating anhydrite Marker Bed 139 (MB 139) in Room 0 and Site and Preliminary Design
Validation (SPDV) Room 4 were also observed. Those observations show that the anhydrite
is fractured. but no brine is seeping out of either the anhydrite or the fractures providing
strong evidence that there is no significant flow of brine into the excavations from MB 139.
If there is far-field flow through MB 139, moisture (or evidence of moisture, such as salt
encrustation) should be observed at these locations. No such evidence was found. (In the
context of brine flow toward the WIPP excavations, near-field flow'ts flow that occurs within
the DRZ. inclUding the outer zone of plastic deformation and the inner zone of elastic
defOflTlation and fracturing [Deal and others, 1991, Chapter 51. Far-field flow refers to flow
far enough beyond the DRZ that the salt does not deform in response to the presence of the
WIPP excavations.)

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

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

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

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

ALf}·93/wP/WlPI8SE.P91 :R2640TOC ix
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Moisture Contents of Clay In the Salado Formation. Clay samples from the WlPP
underground were tested in the laboratory t.o determine how much brine could be squeezed
out of them if they were compacted under lithostatic loading. Approximately 25 to 29
percent brine by volume is available. Preliminary calculations indicate that there is enough
brine available in the clay within a meter or two of the excavations to account for the
observed brine weeps.

A~·93tWPIWIPIBSEP91 :R2640TOC x
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1.0 Introduction

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 WlPP facility is 42 kilometers (26 miles) east of

Carlsbad, New Mexico (Figure 1-1). The surface and underground layout of the facility is

presented in Figure 1-2. The repository is approximately 2,150 feei (ft) (655 meters [mD

below the surface in the Salado Formation. The Salado Formation and underlying Castile

Formation make up an evaporite sequence over 3,300 ft (1,000 m) thick (Figure 1-3). An

extensive program of site characterization was initiated in 1976 (Powers and others, 1978;

Bechtel, 1983) and continued through 1990 (Deal and others, 1991). The hydrogeological

activities of the Brine Sampling and Evaluation Program (BSEP) are part of a continuing

effort to refine the understanding of the repository geology. The data in this report constitute

updates of previous studies that were summarized in Deal and others (1991).

Brine studies began in 1982 as part of the Site Validation Program (Black and others, 1983)

and were fonnalized 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 that brine into the excavations at the

WIPP. Although the repository is dry, brine weeps from exposed surfaces, accumulates in

drill holes and sumps, and forms encrustations on the ribs (walls). The chemistry of the brine

may affect chemical reactions in the buried waste, and the volume of brine and the hydrologic

system that drives the brine seepage need to be known to assess the long-term performance of

the repository after closure.

Possible brine inflow systems have been discussed in previous BSEP reports. There are

basically two systems that have been proposed: one in which far-field flow occurs through

undisturbed rock outside of the zone of rock deformation (disturbed rock zone [DRZl) and a

local near-field system where brine is redistributed within the DRZ. Additional effects, such

as gas exsolution, development of enhanced porosity and permeability within the DRZ, and

preferential flow along bedding planes, may modify brine inflow. However, it is

fundamentally important to distinguish between far-field sources and local, relatively limited

redistribution of brine in the immediate vicinity of the WIPP excavations. In both cases, the

driving mechanism is the pressure gradient caused by the excavation of the underground

AL/S·93M'P/WIP/BSBP91 :R2640· J 1-1
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openings. Flow pathwuys are through permeable interbeds, along stratigraphic discontinuities,

or through fractures.

The relative importance of these two systems needs to be determined. For example, if there

is sufficient far-field tlow into the repository, then enough brine may come into the

excavations to completely corrode the metal in the waste and the waste drums. In that case,

the potential for hydrogen generation due to the corrosion would be limited by the total metal

inventory. If brine seepage is a purely local phenomenon due to redistribution of brine in the

immediate vicinity of the excavations, there may be insufficient brine available to cause much

corrosion after closure. In the latter case, gas generation will be limited by brine availability

and may not be a problem. Evidence is mounting, including data presented In this report, that

the brine volume is quite limited, is derived from clay within a few meters of the: excavations,

and will not result in the production of large quantities of hydrogen gas by anoxic corrosion.

The predicted consequences of human-intrusion events, the fate of the waste-generated gases,

and the migration of the hazardous constituents during undisturbed performance are all

sensitive to brine inflow assumptions, even if both of the proposed systems yield sitnilar

volumes of brine during the pressurization phase (initial period of time at which the

repository is pressurizing). If the far-field model is valid, a hunlan-intrusion event (drilling

into the sealed repository at a future date) will lower fluid pressure in the waste storage

rooms, <.:reate pressure gradients toward the rooms, and reinstate far-field flow. TH~ will lead

to a greater release of radionuclides from the repository as the inflowing brine infilu ates

through the waste and flows up the drill hole. Alternatively, if the near-field Inodel is valid,

the only brine available for transport of radionuclides is the volume of brine that is trapped in

the room at the time of sealing.

Predicting the fate of waste-generated gases is also dependent upon the hydrologic systenl

assumed to be operational. If brine can flow through the far-field, then excess gas pressure

can probably be dissipated through the host rock; however, if far-field flow is not a viable

concept, gas generation from microbial or radiolytic decomposition of organic materials Inay

yield very high local pressures. Analysis by the WIPP Engineered Alternatives Task Force

(EATF) has shown that predicted peak pressures are highly dependent upon the assulned

rnechanisnls by which tluids can flow through the undisturbed host rock (DOE, 1,)lJ 1).

Another long-term performance concern is the Inigration of hazardous constituents listed in

the Resour<.:e Conservation and Recovery Act (RCRA) fronl the repository. If far-field tlow

AI./S·93/Wp/WrPIBSIWlJ I:R2640·1 1-5
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is valid~ the generation of excess gas pressure within the repository may force gas, possibly
contaminated with volatile organic conlpounds (VOC)~ across the RCRA unit boundary.

However. if there is no far-field flow. there will be less potential for VOC rnigration.

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

interpreting the various diagrams of drill hole lengths and stratigraphic thicknesses. Although
the strata at the WlPP are quite uniform in both composition and thickness, some variation
occurs. As a result. there are differences. albeit small. from north to south and from east to
west within the WIPP excavations.

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

Appendix A provides detailed information of the brine seepage into drill holes monitored for

this program. The information includes the name of the drill hole: date and time of brine
collection or sampling: volume (in liters) removed: days since January I, 1985 (an arbitrary

reference date); the cumulative volume (L) collected: inflow rates in liters per duy, and a
remarks colunln. Appendix B contains graphs of the data from Appendix A. presented as an
II·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 rutes than would be presented by plots of raw data. Appendix C shows the results of
the chemical analyses. including ion concentrations in milligrams per liter (mg/L). pH.

specific conductivity. and alkalinity. This report constitutes a permanent quality assurance

record und will be retained for this purpose as stipulated in the quality assurance sections of

the Geotechnical Engineering program plans and procedures.

ALl5·93IWJlIWIP/uSF.lllJ I:R2640·1 1-6
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Table 1-'
Points to be Considered Wh.n Evaluating BSEP Data

INTROOlJC110N

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

2. The redistribution of stress around the WIPP excavations as the openings age can cause
significant changes In Inflow rates. These effects are particularly observable In upholes and
downholes.

3, All downhole. were originally pumped with a bailer on a two-week Interval. During 1989,
pressure-suction moisture-collection devices were installed in the holes. These devices have a
capacity of less than 1 liter, and the sampling frequenoy was increased to onoe a week. The
limited capacity of the collection device requires sampling on the following day for quantities of a
half-liter or more. The two-day volume measurements are then summed (see Appendix A).

4. Brine seepages In the Salado Formation (Deal and others, 1989) are small and ohemloally distinct
from brines In the Rustler Formation. WIPP brines are also chemloally distinct from brines In the
Castllo Formation.

5. Brine occurrenoes, particularly those evidenced as halite efflorescences or satt encrustation., are
ubiquitous on ribs (walls) but not the back (roof) In reoently mined areas throughout the WIPP
underground.

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

7. Although small 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.

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

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

10. Vertical drill holes yield Inconsistent data, but horizontal drill holes provide consistent and
comparable data sets.

11. 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 long periods of time during which the
very properties being tested change; therefore, the flow parameters are difficult to quantrty.

AL!S·93IWP/WlP/BSP.P91 :R2640·1 1-'
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2.0 Monitoring of Brlne/nf/ow Parameters

:. 1 Introduction
Brine seepage observations in underground locations at the wrpp began in 1982.

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

2.2 M.asurem.nt 0' Rib W.eps: Qu.nt/t.tlv. Eat/mat•• 0' Salt Encrust.tlon
W.lght. and Inferr.d Brln. Volum••

Small encrustations of precipitated salt tend to develop on newly excavated pOl1ions of the
WIPP underground workings in the Salado Formation (Deal and others, 1989). The
encrustations, sometirnes called salt efflorescences. result from the evaporation of brine
seeping from the adjacent salt and often take the form of "buttons" or larger masses.
depending upon the amount of brine available. Areas of salt efflorescence on the ribs occur
where srnall arnounts of brine seep from the walls of the excavations. These small brine
seeps are referred to us weeps. The weeps have been studied since 1982 (Alcorn, 19H3) and
discussed in detail by L,:,;al and others (1991). The present investigation of the salt
eftlorescences is a continuation of studies described by Deal and others (1989, Section 2.2)

and was pursued to estimate the volume of brine that was seeping from the adjacent rock.
Deal and others (1989) (1eveloped an al~orithm to an estimate the volurne of brine required to
form the encrustations.

2.2. 1 Methods
The following five areas (Figure 2·1) with well-developed encrustations were selected:
( I) Area R1S. locuted on the south rib of S1950 ut Wt20~ (2) Area R2S (Figure 2·2), located
on the south rib at the west end of Roonl G (N 1100 at W2H3())~ (3) Area R3S. located on the
east rib of Wl70 at S17Sn~ (4) Area R4S, located on the west end (W327) of 5400 in the

Al.~·91IWPIWIPI8SBP9\ :R2MO· 2 2-1
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Figure 2·2
Rib Weep Grid Are. R2S

(Photo taken In JUly 1993 No slgntflcant encrustation growth has occurred
since June 1989, wnen encrustations wnere last removed trom this surface )
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core library; and (5) Area R5S. located on the north rib of S400 between W276 and W325 in
the core library (S 120) (Figure 2-1). The tirst sampling round at areas RIS. R2S. and R3S

has been docun1ented by Deal and others (tlJ89. Section 2.2). Results for these rounds are

also presented here for cOtnpurison.

At each location. a randomly chosen section of rib was marked with a grid of I-ft2 (0.09 m2)

intervals (Figure 2·2) for a total of 80 ft2 (7.4 m2) for sampling areus R1S. R2S, and R3S:
176 ft2 (16.4 m2) for sanlpling area R4S: and 416 ft2 (3X,6 n12) for sampling area R5S. At

RIS, R2S. and R3S. the grid was 8 ft (2A In) high and to ft (3 In) long. centered vertically

between the back and the tloor of the drifts, and the positions of the orange band and other

stratigraphic tnarkers were noted on the field data sheets. In the core library, grids R4S and

RSS were located with the straight top edge located approximately along the slightly
undulating exposure of clay F. Both grids were 8 ft (2.4 m) high: R4S was 22 ft (6.7 In)
long. and R5S was 52. ft (15.8 nl) long. The encrustations within each square-foot (O.09-m2)

grid cell was carefully collected by scraping the wall and allowing the loosened material to

fall into a tray held beneath the sampled area.

The material from each square-foot (0.09 In2) grid area was placed into an individual plastic

bag. labeled. and sealed to prevent moisture loss. Upon return to the surface, the material

from each grid square was weighed. transferred to a drying tray, and placed in an oven. The

first samples were dried at 250 degrees Celsius (Oe), but a few of the samples decrepitated at

this temperature. indicating that a lower drying temperature was required to avoid explosively
dispersing the samples. Two groups of samples. one dried at ISO°C and the other at lJSoC,

showed no difference in tinal weight. and thus. all subsequent encrustation samples were

dried at l)5°C. After an initial drying period. the satnples were weighed at 24-hour intervals
until no change in weight was detected. The dry weight of each sample was deterrnined. and

the water loss was calculated as u weight percentage compared to the original weight of the

sample. The datu were entered into a database file, and the alnount of brine required to

deposit that amount of salt crust was calculated using the algorithm devised by Deal and
others (ll)89).

Area RIS wus excavated on Dccenlber 4. IlJX6. and " ft (t).l) Ill) were trinltned fron) the rib

on Decernber 22. llJXlJ. ,,:reating u new surface. redistributing the stress in the salt. and

renewing brine weeping. The new surface was 3 ft ((Ll) 111) south of the fonner location of

R1S and is referred to as R1S..T (atter trilnn1ing). The art~a was salnpled twice before the rib

was trimtned (April IlJ, llJXX. und June 20. 19X9) and twice afterwards (June 13. 1990. and
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April 1L 1991). The amount of time available for encrustation growth was 502. 427 ~ 173~

and 302 days~ respectively. Area R2S was excavated January 2~ 1985. and sampled twice
April 27 ~ 1988~ and June 2()~ 19K9. The time available for encrustation growth was

1,210 days and 419 days, respectively. Area R3S was excavated December 18~ 1986~ and
sampled twice-May 18. 1988~ and June 20~ 1989. The time available for encrustation
growth was S19 days and 398 days, respectively. The core library area (R4S and R5S) was

excavated May 3L 1989 ~ and sampled once on April 17 ~ 1991-686 days later.

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

Although care was taken to completely scrape the ribs of all encrustation material, some was

left behind, due to the inability to completely remove it from areas where encrustation was
merely a thin film on the rock surfaces. This type of error will lead to underestimation of the
encrustation weights. Conversely, small amounts of clay and salt not associated with the

encrustation were sometimes incorporated into the samples. Although these amounts were
small, their effect would be to provide overestimates of the encrustation weights. Given the
sampling uncertainties, the estimated accuracy of the dry weights due to sampling error is
±S percent.

2.2.3 Discussion
Brine will begin to evaporate when it migrates to the surface of the drift and is exposed to the
air that is circulated through the excavations. The brine is in equilibrium with halite. so that

the evaporation of water from the brine will result; n the precipitation of halite and an
increase in the concentrations of the undersaturated elements, such as potassium. magnesiuln.
and bromine. As this process proceeds, halite continues to precipitate, and the unsaturated
elements continue to concentrate in the remaining brine until the solubility of sylvite is
reached. At this point (the halite·sylvite cotectic (Krauskopf. IlJ79D, the sodium

(Na)/potassium (K) ratio in the remaining brine becomes fixed. and both halite ar "ylvite
will precipitate in a fixed proportion as evaporation continues.

"L~·93IWPIWIPI8SeP9I;R2640·2 2-5
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Krumhansl and others (19H7) noted that the weep encrustations are deficient in magnesium.
relative to typical brine geochemistry. In an open system. evaporation at ambient
temperatures may never ailow for saturation of magnesium salts. Additionally t weep
encrustations are also deficient in sulfate salts relative to typical brine geochemisU'y.
Krumhansl and others (1987) also performed x-ray diffraction studies of the weep
encrustations from Rooms J and B in the experimental area. They determined that halite and
sylvite were the volumetrically dominant phases. with kainite and carnallite present
occasionally. Although other mineralogic phases may occur in the encrustations. they
probably do not significantly affect the overall bulk composition.

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

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

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

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

• The minerals halite and sylvite control the molar NaIK ratio in the brine. and
this ratio can be estimated from the cotectic point in the system Na-K-CI-H20
(sodium-potassium-chloride-water).

Using these assumptions and the supporting analytical data on the salt encrustations and brine
<,;omposition. Deal and others (1989) developed an algorithm to predict the volume of brine

from the dry weight of the encrustations. This method estimates a value for the volume of
brine produced by the salt residue. based on the molar ratio of sodium to potassium in the
encrustations and in the brine (at the cotectic point) (Krauskopf, 1979). This calculation
predicts that 233 grams (g) of salt encrustation (dry weight) will precipItate in the WIPP
underground environment from ea<.:h liter of brine that seeps to an exposed surface.

AlI9·91/wPIWlPIBSP.P91 :R2640·2 2-6
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TabJe 2-1

Rib Encrustation Data

Original Dry Weight Avg. Water loss Time Available for Encrustations
Sample Sample Date Weight (9) (g) (Weight 0/0) Date Excavated to Form (Days)

R1S-1 4/19/88 1538.34 1365.22 11.3 12104/86 502

R1S-2 6/20/89 42.70 41.06 3.8 12104/86 427

R1S-T1 6/13/90 1257.20 1064.59 15.3 121221898 173

R1S-T2 4/11/91 462.28 376.49 18.6 121221898 302

R2S-1 4/27/88 798.98 n1.12 3.5 01/02185 1,210

R2S-2 6/20/89 0.55 0.50 9.1 01/02185 419

R3S-1 5/18/88 359.45 313.27 12.8 12115/86 519

R3S-2 6/20/89 47.92 44.29 7.6 12115/86 398

R4S 4/17/91 232.01 225.87 2.6 5/31/89 686

R5S 4/17/91 952.20 907.94 4.6 5/31/89 686

aThis drift was enlarged 3 feet (0.9 meters) on December 22,1989.
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Given this value, an estimate for the volume of brine required to form the salt encrustations

can be set using the expression:

where

Vb = The volume of brine required to form the salt encrustations (L)

WS = Total dry weight of salt encrustations taken from the rib (in grams)

233 = The grams of solid precipitated from a liter of brine, under ambient

mine conditions.

Based on this relationship, the brine seepage rates were calculated (Table 2-2). The total

amount of brine required to fonn all the encrustation removed from a given sampling location

(grid area) is calculated and then converted to the equivalent liter of brine per year per square

meter of grid area. Calculated flow rates across 1 square meter (m2) of rib surface range

from 0.0003 to 1.30 L per year. This value is then extended to an equivalent WIPP waste

storage room, assuming that the sampled location is representative of all the surfaces in one

waste storage room and that the rib area for a WIPP waste storage room (assuming that only

the ribs on the long sides of the room contribute to flow) is equal to 300 ft times 13 ft times

2 ribs, or 7,800 ft2 (91.45 m times 3.96 m times 2 ribs, or 725 m2). Projected seepage rates

into an equivalent WIPP waste storage room vary from 0.2 to 941 L per year (Table 2-2). It

is clear that seepage rates are highest immediately after excavation of a new surface, that they

decrease rapidly with time, and that they appear to cease about three years (1,000 days) after

excavation. Storage room operational requirements have resulted in rooms designed to remain

open for a period up to five years (Bechtel National, Inc., 1986). As a result, most of the

weep moisture will evaporate into the air circulated during operations and will not be

available for corrosion of metals after closure. Previous encrustation data presented in Deal

and others (1989) are included in Table 2-2.

2.2.4 Conclusions
Comparison between individual I-ft2 (0.09-m2) grid squares at any of the weep sampling

areas reveals that encrustation development is strongly a function of stratigraphy (see

Figures 2-3 through 2-8). Encrustations are best developed at or just below the clay at the

upper and lower contacts of the orang~ band (Map Unit 1) and at or just below clay F (at the

top of Map Unit 4). Encrustations are least developed in the clear halite or polyhalitic units

AUJ-931WP1WIPIBSEP91 :R2640·2
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Table 2-2

Estimated Brine Aux from Rib Encrustation Data

Average Estimated Average Estimated Estimated Annual Brine
Estimated Brine Brine Seepage Annual Brine Seepage Seepage Across 725 Square

Seepage Across E:ntire Across 1 Square Across 1 Square Meter Meter (One WlPP Waste
Grid Area Meter of rib area of Grid Area Storage Room)

Sample Area Safll)le Date (liters) (iters) (literslyear)b (llerslyear)b

R1S-1 4/19/88 5.86 0.79 0.57 416

R1S-2 6120189 0.18 0.02 0.02 15

R1S-T1 6/13190 4.57 0.61a 1.30 941a

R1S-T2 4/11191 1.62 O~ 026 190a

R2S-1 4/27/88 3.31 0.45 0.13 97

R2S-2 6120189 0.002 0.0003 0.0003 02

R3S-1 5/18188 1.34 0.18 0.13 92

R38-2 6/20189 0.19 0.03 0.02 17

R4S 4/17/91 0.97 0.06 0.03 23

R5S 4/17191 3.90 0.10 0.05 39

aThis drift was enlarged 3 feet (0.9 meters) on December 22, 1989.
b-rhis rate is nonnaJized to lIers per year, arK" it is noted that large c:ifferences in the rate may be observed if one were to sarJ1lle the encrustations
over one-half year, rather than two years.
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that arc essentially free of clay. Most of the encrustation8 ~ol1c~ted from the clear halite or
polyhalitc were deposited from brine that had seeped out of the overlying. wetter clay or
argillaceous haUte units and flowed dtlwnward acrOS8 the surfa~e of the clear units as
precipitation of salts continued.

The increased brine scepaae above and below the oranlc band and from clay F is probably
associated with the abundancc of clay at these 8U'1u.raphic positions. Previous BSEP work
has shown that the moisture content of various units within the Salado Ftlnnution correlates
directly with clay content (Deal and others. 19K9)~ also, Chapter 4 of this repon) demonstrates
that approximately 25 to 29 percent brine by volume can be squeezed from the clay below the
oranle band. AddltionaUy. B-:.auheim and others (1991) have shown that the hydraulic
conductivity of pure haUte il ~()wer Ulan that of araillaceoul haUte. Observed lateral
variations along a aiven straulraphic horizon IUlaest that encrustations develop from point
sources of brine flow within the rib and ~oa1esce only if there hi sut'flcient now (Deal and
others. 1989. Section 2.2.4).

It is apparent from the encrustation data (Table 2.. 1) and the estimated brine flux (Table 2..2)

that the amount of brine weepin, from ribs at the WlPP decreases with time after excavation
(Deal and others, 1989). However. if a drift is enlaraed. a visually dramatic increase in the
4uanthy of encrustation (and hence brine inflow) may occur (Deal and others. (989), but the
rate aiain drops. On December 22. 1989. the south rib of the drift S1950 at W120 (R IS
sampling location) was enlarled 3 ft (019 m). The sampliny arid was reestablished at the
same location but 3 ft (0,9 In) further south on the new south wall and redesignated RIS ..T.
SarnpHng wus perfonned on June 13, 1')90 (Tuble 2-1 l. An increase in the amount of brine
seepaae and salt encrustation development was evident. Subsequent ~ilnlpliny of R1S-T
showed a decrease in the alnount of salt mass and estimated brine volume produ~ed from the
weeps,

Deal and Roggenthen (1991) and Deal and others (1991. Section S) have W'lJued that the brine
is being s4ueezed out of c!uy in the Salado Formation due to differential stress in the DRZ
surrounding the excavations, Deal und others (19H9, Figures 5..4 and SO'S) show that the
differential stress is \:oncenuated in the few flleters of disturbed salt ~losest to the excavation.
Tangential and stress may reach twice lithostatic pressure shortly after excavation (Deal and
others. 19H9. Figure S..4), At sampling locutions R1Sand R2S. encrustation growth und brine
seepage hud essentially ended by the tirne these locutions were first sumpled-··S02 days and
1,210 duys after excavation, respectively (Table 2.. 1), When area R1S was sampled again
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427 days later (lI2'1 duy» after ex~avuti{)n). only 41 g of additional suit deposits were
recovere~ from the entire 7A·,n Jrid urea. indicatinJ thut most of the brine seepage had taken
place h~ the fint ~02 days. Area R2S was sa.npled auain 41lJ days later (1.(,J() days after
excuvatilln l: only o.~ 1& uf additional encrustations were deposited. Brine seepage had
essentially ,'eased s()ftletime before the initial sampling event. On December 22. I'1H9.

1.114 days after excuvution. 3 ft (0.9 m) were trimmed from the surface at R1S. stress wus
redistributed Mound the opening. and brine seepage was htunediately renewed. The fact that
brine seepulJe hud essentially ,,'cased and that it was renewed after only J ft (0.') In) of the
orlainul surfa..:e were removed strongly sUYlests thut most of the brine driven fr()m the ..:Iays
is derived from within a n,eter of the excavation surface.

An additional factor affectin, brine flow is the dilation of the rock close to the excavation
(Deal und others. 19H9. Sec:tion S: Deal and others. 1991. Section 5). which increuses both
puro~'ty and permeability. This effect is most pronounced close to the excavation surface and
hus a minor effect on the renewed scepage. because the rock that experienced the yreatest
dilatit)n wa~ mined out and removed durinl the trimming activities.

Tuble 2-3 shows the number of days between the excavation of the rib surface and the
~ampUng event. the days available for encrustation yrowth. the range of days t, since the
surface was excavated) during which the sampled encrustations formed. und the nlidpoint of
that range (If day!' (expressed as days) since the surface was excavated. In other words. if the
surtace was tint surnpled S20 duys after the surface was excavated. the encrustations sarnpled
l:l'ew between day tern and day S20. The midpoint of thut ranye is 260 days after
excavataon. Sampling rcrnoves taU the previously lu:cumulutcd encrustations. Sf) if the SUlne
surfaL:c wus sUlllpled Usecond thne l) 1Hdays after excavation. the encrustations sarnpled lJrew
between day 521 und day l) 1K. a JVK..duy period of till,e. 'rhe midpoint of that range is
719 days ufter the surface was excavated (half of 39M. or 199 days. plus 520 days).

Assurning that each grid urea is representative of the two long wulls (ribs) of a WIPP waste
storuge rnom. a value was calculated for the arnount of brine seepuMe in liters per yea.r into u
st()ra~e rOOlll (Tuble 2,.2). The runge c()vered in each sarnpling event is plotted for each
"u,nphng IOl.:auon und shown in Figures 2·t) through 2- 14. Each of those ttgures CUll be used
to predict the tutal anluunt of brine thut would seep throu.:h the ribs into a WIPP \\luste
,torage room. ussurning the sUlnpled urea is representative of Ufull .. sized storage roonl. If
,eepage hud ceased (or nearly so l at the end of the initial sUlllpHng period (us ev ietenccd by
the luck of additional encrustation developrnent during the second surnpling period ),~~·us in the
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IHum SAMt1lJNO ANllllVALUAnON PRlX1RAM IUtPOMT 1991

Tlbl.2-4
Clloullt.d Irln. Inflow Into I WIPP Storage Room from

Alb Enorultatlon Dlta

Volume of 8rlne Neceslary to Total Volume of
Brine Seeoage Form the EncNltatlons In Brine Calculated to
Rate (Liter per 125..Square·Meter...Room Enter Room During

Sampl. Vear)- From During the Sampling Period AIiSampUng
Location Number Table 2-2 (Ut.rs) Periods (lite,,)

A1S A1S·1 418 572 590
A1S·2 15 18

A18·T A1S·T1 941' 448' 804°
A1S·T2 191D 158D

R28 A2S·1 91 321 321
A2S·2 0.2 0.2

R3S R3S-1 92 131 150
A3S-2 11 19

R48 A4S 23 43 43°
A5S ASS 39 13 73°
Average 291

-Estimated annual brine 'e.pag. acro.s 725 Iquare meter. (one WIPP waste storage room).
brhls drift was enlarged 3 feet (0.9 meter) on Oecember 22, 1989.
°Total volume may be slightly greater than Indicated (.ee Flgurel 2.9 through 2-14).
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Flgur.2.9
Encrultatlon Qrowth at Sample Location R1 S

If thll lurface was repre••ntatlve of I full-alzed WIPP wllte Itoragt room,
the total amount of brine entering tht room would be 590 L.
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Figure 2-10

Encrustation Growth at Sample Location R1 S-T
If this surface was representative of a full-sized WIPP waste storage room,

the total amount of brine entering the room would be 604 L.
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Figure 2·11
Encrustation Growth at Sample Location R2S

If this surface was representative of a full-sized WIPP waste storage room,
the total amount of brine entering the room would be 321 L.
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Figure 2-12
Encrustation Growth at Sample Location A3S

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

It this surtace was representative ot a tull-slzed WIPP waste storage room,
the total amount ot brine entering the room would be 43 L.
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Figure 2-14
Encrustation Growth at Sample Location R5S

If this surface was representative of a full-sized WIPP waste storage room,
the total amount of brine entering the room would be 73 L.
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case for areas R1S. R2S. and R3S-the total amount of brine that would flow into the room
is shown by the area beneath the bar representing the initial sampling period. In any case. the

total amount of brine that would seep through the ribs for each case is represented by the sum

of the areas beneath the horizontal sampling bars on Figure 2-8. These values for total

seepage into an equivalent WTPP storage room are shown in Table 2-4 and range from a low

of 43 L to a high of 604 L. For all cases except R1S-T. brine flow hud essentially ceased

before the second sampling event. For cases R1S..T, R4S. and R5S, an additional sampling

should be made. Visual inspection of the areas show that very little additional encrustation

has formed. Averaging the six areas predicts a typical value of 297 L for the total amount of

brine to seep through the ribs and into a WIPP waste storage room. As discussed in

Section 2.2.3, most of this brine will evaporate into the ventilation air circulated through the

facility nnd will not be available after closure. An alternate rnethod for estimating the volume

of brine that may flow into a WIPP waste storage room is shown on Figw'e 2-15.

A regression analysis was performed using the data in columns two and six of Table 2-3.

Results (Table 2-5) indicate that the following exponential equation is the best tit to the data:

y =776.4068 • e-O.OOS644S 18)(

The software GRAPHER was used to fit the exponential equation to the data (Figure 2·15).

The area under the curve (Figure 2-15) represents 376 L of brine. which is 79 L greater than

the estimated 297 L calculated in Table. 2·4.

The data points on Figure 2-15 represent the middle of each data range, and since it is known

that seepage rates decrease with time, the actual number of days after excavation- when half
of the total volume of brine would have seeped into the room-will occur earlier. The

resulting point will be shifted toward the "y" ordinate from the median point shown.

Therefore, the longer the sampling period, the lower the calculated seepage rate. This is

especially true for the data point representing R2S .. 1 (Figure 2-11), which shows data from an

initial sampling event 1,210 days after excavation. Brine seepage had essentially ceased

sometime (perhaps a year or more) before day 1,210 (Table 2·3).

2.3 Damp or Wet Areas on Drift Floors
A brine seep on the tloor of Room G (known as GSEEP), located at approximately NIl 00

W1140, is the only persistently moist area in the WlPP excavations. Inflow data for GSEEP

are contained in Appendix A, with a smoothed, moving average graph of the data in

AVJ·931WPIWlP/BSEP91 :R2640·2 2-26
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Figure 2-15
Total Amount of Brine (376 L) Entering a WIPP Waste Storage room

Calculated from Rib Encrustation Data.
Note: Best-Fit Curve Using the Exponential Equation Defined In Text.

Dashed Une Is Extrapolated.
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Tlbl.2·5
A.gr•••lon An.'YIII of Brine Inflow Data

Linear Exponential

.8531249

L.og Power

.1411117 .

NOTE: Avalue of Ai. 1 Indicates aperfect fit to the dlta. 'n genera'. I value above O.8lndlcltes a good
fit.

Appendix B. A description of the location and a discussion of the brine chemistry and
seepage history through December 1990 are contained in Deal and others (1991 ~ Section 2.5),
who conclude that the brine from GSEEP has a component that originates as brine spread in
the 0 Access drift for salt-dust control. The seepage rate reached a maximum of 0.7 oS L per
day in April 1989 but declined to 0.4 L per day by December 199 t . A total of 1.129 L have
been collected. and more has evaporated into the air ventilation circulated through the WIPP
workings.

2.4 Downhol•• lind Srlne Senellth the Floor

2.4. 1 Downhole.
Downholes are drilled vertically downward into the repository floor. Deal and Case (1987.
Table 3-1) discussed brine inflow in 13 downholes, with observations beginning in late 1984

and early 1985. A detailed discussion of sampling. data scattering, and inflow rates through
the end of 1990 was presented in Deal and others (1991). Eight of the ten downholes
monitored in 1991 showed steady inflow (A3XOL BXOL DH36. DH38. DH40, DH42, and
DH42A). DHP402A. in Panel 1. and OH-4fl. in the underground core library (not included in
the original 13 downholes monitored) showed a decrease in inflow rate. Five of the original

13 holes (A 1XO 1. 10201. 10202. LlXOO. and N0252) could no longer be observed. Table 2

6 summarizes the most important data obtained from the downholes. with additional
infonnation in Appendix A.

Contamination of downholes with non-Salado water during construction and for salt dust

control has been confirmed in 010st holes by the chemical composition of the brine. which
clearly indicates the mixing of waters with discrete and different chemical signatures
(Chapter 3 of this report; Deal and others. 1989; 1991). In some cases inflow rates vary

directly with known water-spreading practices. The first eight downholes in Table 2-6 are
located in the northern part of the repository (Figure 2-1), where water has not been spread

ALI9·93IWP/WlPI8SE.P91 :R2640·2 2-28
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rlbl.2-8
Brine Accumulation Summlry

Downhol••
APPf'OJt APlroJl Ar!lroJl.MiXimum In fM Inftow To I Vol

Room Or 0•• Are. Daft Hot. 0... Fit., I~OW ~' TIi' R""ovad bV
Holt "001100 §501Y'!tj OOMId QbMMIS1 (l.J~IY)· (~) 12191 iL)

A1X01 A1 101M 218e 3118 0,08 0.01 I .2
A3XOI A3 11/84 118' 2188 O.Ot 0.02 I II
~)(O' 8 8/N 1188 1188 0,01 0.08 '01

H31 12184 1/81 1181 0.2' 0.01 S 304

r' a 121M 1/11 1181 0.18 0.03 I 1,.
H40 a 121M l/1e l/1e O.~ 0,001 13
H42 8 12184 1181 1/11 0.08 0'81 I It
H41.A 12184 1181 1188 0.2 0. 11a

OHP402A $111011'330 101" 121.. I,. 4,0 0,3 8 I"OH41 831ON/310 1/81 1181 0.04 0.01 14

Uphol••
ApproJl. APlrox. A=rox.MAXimum In ow Inftow To I Vol.

Room Or O.te Ar•• D." Hoi. 0... Flrl' Innow 12111
l~

RlmoYld by
Hoi. bOYlIRn §IMY'IS' Odn. ObMrm (!.JQ,y)& lURay) 12/11 {Ll

A1X02 AI '0184 3181 3111 0.01 0.03

~~
.0

8Hl1 Nl104l&11.8 3/84 3184 II 0.01 0 4
H31 a III'" 1181 0,01 0 4

OH37 8 121M 1181 NI ~.01 0 AV ,
OH31 121M 118' r.. 0

=~
0

0~41 Q 12184 1181 2111 Tl'IM 0 0
o 2'1 SIMO/I'13 1/13 2183 4184 0.01 0 i "OHP401 SIIIOI 1330 101.. 1/87 3187 0.008 0 2
OH41 S31OtW310 1181 7181 8/88 0.010 0 4

8ubhortlontal Hoi••
Approx, APlfOJI,

Inftow
Aflrox.

Mi~mum In ow To I Vol
Room 0, O.te Artl 01" Hoi. 01" Firat In tNI 12111 Tren~ R.moyed bV

Hoi. Loclgon E59·YII" Ddlled ObMrttd (IJDIyl· (UPayl 'n' 12111 (L'

OHaO S1eOOIW11O 9/81 3181 3/11 0,01 0,01 S 11
OH21 S18001W170 9/81 12188 2181 0 0 ORY 0
OHa2 SII00IW'70 9/81 12188 2/81 0,001 0 DRY 1
OH23 S191OtW170 12/81 2181 2181 0,08 0,01 18
OH24 S19101W110 12185 3/89 3/81 0,002 0 D~V 0,8
OHal S10101W11O 12185 3/89 3/8e 0,001 0 o Y 01
OHi6 S21101W110 8/86 3181 3181 0.04 0.02 17
OH27 S211OIW,70 8188 4/81 4/81 0,001 0 BRY 02
OHi8 S2'I01W110 8/.8 4/80 4/8e 0,008 0 RY 2
OH46 S3901W325 5/81 1181 1/81 0,03 0,001 9 4

~jt"l IL)~er day,
bfrend de ved trom data pr..ented In Appendl081 A and I-Ory; Oeetliling (0); Steady (9),
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during construction: therefore. the brine collected from these holes was derived totally from
within the Salado Formation. Brine chemisUies from these holes differ from chemical
signatures associated with cl1nstruction brines.

All of these eight holes have a shnUar seven·year seepaae pattern (Appendix Bl. ahhoulJh
these holes are at different stratiaraphic horizons and penetrate sHlht!y different units
(Filure 2·16). The seepage rate varies more than 2 orders of maanitude between these
downholes. These holes were drilled into relatively undisturbed salt shomy after the drift. or
room, was excavated and then monitored. The foUowina conclusions. first reached in 1986

(Deal and Case. 1987). have been confirmed:

• After drUUna a hole. a few days elapse where little or no brine seeps into the
hole.

• After the initial no-now or low-flow period, brine seepage quickly reaches a
maximum and then bealns to decline.

• Seepale rates decrease over a period of severa! months to steadier, lona-term
trends.

With the exception of DHP402A and OH46. aU of the downholes demonstrated a steady flow
(within the scatter of the data points) through 1991. thouah slightly decreased from past years,

2.4.2 Sh." Sump.
Deal and others (1991. Section 2.7.1) discuss observations made in the Salt Shaft und Waste
Shaft sumps, where MB 139 and open fractures cun be secn. The sumps were inspected
again in 1991. and again the fractures and ~1B 139 were found to be dry and free llf any
thick salt encrustations. The shaft sumps are. in effect. lona-tenn far-field brine inflow
experiments. If significant amounts of brine were flowing toward the repository through
MB 13Y, that brine should be obvious in the shaft sumps. The fact that brine is not observed
seeping from MB 139 in the shafts is evidence that significant far·field flow does not exist.

2.6 UphO/•• 8nd Brln. Abov. the B.ok
Upholes are drilled veritcally upward into the repository roof. Moist areas or salt
encrustations rarely occur on the back (roof) in areas where upholes do not exist (Deal and
others. 19M7. Section 2.2). 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. 19M7) and loss of moisture by dispersion from
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the hllie 4:(lllar into the salt. loss of moisturt by evaporation is evident from salt crust
bUildup in and around most of the upholes. Chemical d6ltl (Deal 6lnd others. 1989 and 1991:
Abitz and others, 1990). which contlrms compositional differences between brine sarnples
from uphllies and downholes. \:un be explained by the partial evaporation ot' a brine with
typh:al dllwnhole \:omposition to produce the uphole brine. Ahhoulh the stratilraphy exposed
in the upholes (Fiaure 2.. 17> is slilhtly different from that exposed in the downholes. it is
unclear whether this contributes sianiflcantly to the differences in either brine quantity or
chemhnry (Deal and others, 1(89). Summary data for selected upholes are presented in
Table2.. ft Of nine upholes listed in 1985. only AIX02 continues to produce brine. Upholes
A2X02. AJX02. and BX02 are no lonler monitored. As discussed in Deal and others (1991).
AlX02 is lonler than any of the other upholes (~9 ft (18m» and intersects an additional
anhydrite unit not penetrated by any other uphole. No associated clay was observed in the
\:ore, but clay commonly occurs below anhydrite strinlers and Inay be discontinuous at this
horizon. I\ddhional data are presented in Appendix A. Durinl the lauer part of 1991
(November and December). inflow data for AlX02 appears sporadic. It is uncertain at this
time whether the fluctuations are actual flow 4:hanaes or if there is debris in the sampling
apparatus. The hole is in Room AI, which Is inaccessible at this time. It is not possible to
verify the correct functioninl of the samplinl apparatus.

DrUI holes in the back that intersect overlyina clay layers (clays J and K and argUlaceous
haUte between the two clays). including those t'or the placement of r04:k bolts. commonly drip
brine for a period of several months. often forminl haUte stalactites. Seepage is panicularly
notuble when the drifts are allowed to age for several years, allowing bed separations to form
prior to drilling.

The undisturbed back in the workings ut the WIPP rarely shows evidence of brine seeps or
weeps. Drill holes. however. provide a route for brine to move a4:ross effectively
Irnpcraneable clear halite beds, and seepage from drill holes in the back is a common
occurrence at the WIPP. Typically. upholcs start to show evidence of brine seepage u rnonth
or so after drilling. exhibit their rnast active seepage for the following yeW' or so. and then
gradually dry up. Rooms C1 und C2 show this very typical behuvior (Deal and others. IlJ91.
Section 2.M.l).

2,6 Subhorlzont.1 Hoi••
These holes are drilled at a slight downward angle. During 1YM'J. 11 subhorizontal brine
sampling holes were drilled to investigate the brine seepage from the WIPP facility
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stratigraphic horizon. The holes are oriented slightly downward from the opening. to
accumulate brine at the end of the hole where it can be collected and measured without loss
to 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. 519S0. and
52180 (Figure 2.. 1). These portions of the W170 had been excavated in September 1985 at
S19S0. December 1985 at S1900. and in August 1986 at 521 SO and are considered to have a

mature DRZ developed around them. Three of the holes (OH20. OH23. and OH26). which
are ISO ft (46 m) Ions and 3 in. (7.6 em) in diameter. started in the clayey halite (Map
Unit 4) above the oranse band (Map Unit 1) and are deflected slightly downwu.rd (Deal and
others. 1991. Figures 2.. 18. 2.. 19. and 2-20). so that they end in the clear halite (Map Unit 0)
below the orange band. The ISO-ft (46-m) holes reached the orange band about SO ft (1 S m)

into the holes. Hole OH27A was started at the initial location for OH27 but was terminated
at a depth of 4 ft (1.2 m) due to drilling problems. The six remaining SO..ft (I Sam) holes
were drilled either above or below the orange band. One 50-(t (1 Sam) hole (OH4S). which

cuts the same stratigraphic interval as the three 150-ft (46..m) holes. was drilled in a newer

excavation in May 1989 at 5400.

Several of the holes have produced measurable quantities of brine (Table 2-t. Appendix A).

The ISO·ft (46-m) holes provide the most uniform and comparable set of measurements yet

obtained in the BSEP and have all produced orders of magnitude more brine than the SO-ft
(15·m) holes. The longer holes are still producing. while the shorter holes are essentially dry
(have not produced enough brine to be measured by the equipment and techniques used). with

the exception of OH45. a SQ-ft (1 S-m) hole that cuts the same stratigraphic interval as the
ISQ-ft (46-m) longer holes but was drilled in a more recently mined area at 5400. over
1.000 ft (300 m) north of OH20. OH23. and OH26. Lateral variation may playa rninor role
in the difference in brine seepage. This is considered ~o be unlikely. us Deal and others

(1989) found no significant luteral variation in moisture content for any of the stratigraphic
units exposed In the excavations.

Two explanations have been offered for the brine seepuse observations (Deal and others.
1991, Section 2.9): (1) The longer holes are tapping an area that is not dewatered. because

they extend past the relatively old W170 drift DRZ. As a result. they may only tup about

100 ft (30 m) of undisturbed sult (in this case. the one 50-ft (1 S-rn) hole would still produce
brine. because it was drilled from a young excavution where a significant DRZ hud not yet
developed). (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
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NOTE: These holes were not cored. The position of the orange band is projected, and
tho actual point at which the drill hole crosses the orange band is unknown.
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four holes (OH20, OH23, OH26, and OH45) that cut the orange band accumulate brine.

Evidence presented in this report suggests that the second explanation is the more likely one.

2.7 Discussion of Data Acquisition and Analyses
Several different sampling techniques have been used in an attempt to collect uniformly the

very small amounts of brine that seep into the hole between sampling rounds, and each

technique has unique problems. The change in sampling methods and difficulties in sampling

techniques was discussed in detail by Deal and others (1991) and is sometimes reflected as

apparent variations in seepage rates (Appendix B).

To compensate for sampling-induced apparent variations in seepage rates, the graphs of the

seepage data presented in Appendix B have been smoothed using an II-point moving average

(the average of the data point and the five points on each side of the data point). At the

beginning and end of each curve, the trend is distorted by the smoothing function, because the

number of data points falls below five on one side of the averaging point; therefore,

unsmoothed data appears for the fust few points at the beginning and the end of each curve

for a more accurate graphical representation of the seepage trends. There are slight

differences between the curves presented in this report and in previous BSEP reports, because

a different software package was used.

2.8 Effects of Dissolved Gas on Brine Inflow
Undisturbed Salado brine experiences a confining stress of approximately 14 megapascals

(MPa) and contains a significant amount of dissolved gases. When the confining stress is

relieved as a result of excavation, the solubilities of the gases are exceeded, causing the brine

to "fizz," or exolve, excess gas. When brine samples are withdrawn from brine sampling

holes, it is common to observe the exsolution of gas when the sample is swirled in a beaker.

It is also common to observe effervescing moist areas on flesh swfaces (Deal and Case,

1987).

Gas monitoring holes have been installed in the WTPP underground as part of the Gas Testing

Program (WIPP-DOE-177). These holes have been used to measure shut-in pressures and

gas-flow rates, and samples have been taken for chemical analysis. Pressure buildup ranged

from 10 to 120.6 pounds per square inch (psi). Measured flow maxima ranged from 2,940 to

12,280 cm3/min and usually decreased to 2 to 5 cm3/min within four days. The dominant

gases present in the samples are nitrogen and methane. with minor carbon dioxide and

oxygen. It is believed that most of the oxygen is contamination from mine air. The source

ALI9·93/WP/WIPIBSBP91 :R264Q·2 2-36
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of the gas detected in these monitoring holes is probably gas that has exolved from brine as a

result of excavation-induced depressurization.

The average composition of gas samples analyzed by the gas testing program

(WIPP-DOE-177) and corrected for air contamination is approximately 9.5 percent nitrogen.

The precise gas content of a liter of undisturbed WIPP brine pressurized at 14 MPa is

unknown, but an upper limit has been calculated based on the solubility of nitrogen in WIPP

brine at 14 MPa. When 1 L of brine containing the solubility-limited concentration of

nitrogen at 14 MPa is allowed to de-gas at 1 atmosphere, it will yield 180 cm3 of gas,

resulting in a total volumetric increase of 18 percent

This gas exsolution process provides an extra driving force to move brine within the DRZ

toward the excavation. In the case of a brine with no dissolved g.~s, the volumetric expansion

caused by depressurization from 14 MPa to room pressure, assuming a brine compressibility
of 3.lxlO- 1O pascals (Pa)-l at 27°C (Beauheim and others, 1991) is 0.43 percent. This

liquid-phase expansion is a small fraction (less than 3 percent) of the total expansion when

gas exsolution is considered.

Another phenomena caused by the exsolution of gas is the creation of a partially unsaturated

zone within the DRZ. This suggests that after the DRZ has developed to some extent, brine

migration within the DRZ will be controlled by two-phase flow processes. Within this

unsaturated zone. the permeabilities of brine and gas are functions of the degree of pore

saturation.

AI.J}·93/WPIWlPIBSEP91 :R2640·2 2-37
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3.0 Geochemistry of BSEP Brines

tiEOCllliMlSTRY 01' BSEP BRINES

A nlajor objective of the BSEP has been to (,;haracterize the composition of brine collected

from drillholes in the Salado Formation at the facility horizon. Geochemical analysis of the

brine is an extremely useful tool in understanding the modes of brine occurrence in the

Salado Formation and the means by which brine enters the excavations. BSEP geochemistry

data has been used to approximate the chemistry of typical Salado Formation brine that may

come into contact with waste after closure of the repository and to distinguish between the

presence of Salado Brine and artificial brines (Deal and others. 19X9).

The geo(,;hemistry of brines recovered from the WIPP repository horizon has been the subject

of numerous studies (Stein and Krumhansl, 1986; Krumhansl and Stockman. 1987: Stein and

Krumhansl. 1988: Deal and others. 1989: Abitz and others. 1990: Krumhansl and others,

IlJ91: Deal and others, 1991). Statistical analysis of WIPP brine chemistry has been

performed by Deal and others (1989: 1991). The major-element composition of WIPP brines

suggests an origin from evaporating seawater that had precipitated carbonate minerals,

anhydrite, and halite. with further modification by diagenetic reactions with gypsum.

magnesite. and polyhalite. and ion-exchange with clay minerals. A residual tluid origin is

further substantiated by the high magnesium. potassiutn. and bromine content of the brines.

which differs from a composition that would originate by groundwater infiltration and

evaporite dissolution (Deal and others. 1991). The major·element compositions of brines

recovered from BSEP holes are distinct from tluid inclusions in WIPP halite (Stein and

Krumhansl, 1(88), irrlplying that the brine recovered from drillholes is largely intergranular

tluid. rather than intragranular tluid released by migration of fluid inclusions to grain

boundaries in response to stress relief.

During 1991, 83 brine samples were recovered from 17 drillholes in the Salado Formation at

the repository horizon. These samples were analyzed for up to 25 chemical parameters by

two independent laboratories, United Nuclear Corporation (UNC) (now Rust Geotech) and IT

Corporation Analytical Services (lTAS). Brine chemistry data for the samples collected

during ll)lJ 1 are tabulated in Appendix C.

To identify outliers in the llJ91 brine chemistry results. the data were compared to brine

chemistry data colle(,;ted prior to IlJY 1 using a Dixon-type test (Kennedy and Neville. IlJ8tl).

The following observations are based on the outlier evaluation:

AL/4·93/WP/WlPIBSEP91 :R264Q· 3 3-1
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• The totaJ dissolved solids (TDS) ~oncentration reported by UNe for several
holes sampled on April 8. 1991 4appears to be inaccurate. TDS for these
samples are approximately one half of th~ concentrations observed during
previous sarnpling.

• The arsenic concentrations reported by UNe for several holes sarnpled on July 74
1991 4are most likely too high.

• The calcium concentrations reported by ITAS for several holes sampled on
April 841991, are approximately 30 percent higher than previously reported
calcium concentrations.

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

data.

The 1Y91 WIPP brine chemistry data indicate that temporal concentration trends for several

parameters continued at downholes DHP402A and GSEEP and subhorizontal hole OH23.

The following trends were noted:

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

• The strontium concentration reported by UNC for GSEEP has decreased from
3.0 to 1.8 mg/L from 1987 to 1991. Also. boron, magnesium4 and potassium
concentrations at GSEEP have decreased somewhat during the observation
period.

• The extended aikalinitY4 total organic carbon. and iodide concentrations reported
by UNe for OH23 have decreased steadily from 1989 to 1991.

Brine originating as water from the Rustler Formation typically has much higher strontium

concentrations than representative Salado brine (Deal and others, 1989, Tables 3-2 and 3-3),

which typil:ally are on the order of 1 to 2 mg/L. The decrease of strontium values with time

at DHP402A is consistent with the hypothesis that less contamination by construction waters

(usually brine derived from the Rustler Formation water) is taking place. The high

concentrations seen in DHP402A in 1988 were most likely due to the Rustler component in

the water.

Statistical analysis indicates that brine samples from DHP402A and GSEEP are not

representative of Salado Formation brine chemistry at the facility horizon (Deal and others,

1989) and are probably contaminated by mining operations (Deal and others. 1991). Deal and

AL/4·93IWP/WIP/BSEP91 :R2640·3 3-2
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Case (1987) and Deal and others (1(89) discuss the potential for contamination of downholes

by water sprayed onto the tloor to control dust or to reconstitute loose suIt cuttings.

Deal and others (1989; 1(91) have evaluated rocklbrine equilibria using the

speciation~solubility code EQ3NR (Wolery, 1983). Modeling results indicate that all WIPP

brines are saturated or supersaturated with respect to anhydrite. barite, tluorite. glauberite,

gypsum, and halite. Several brines are also calculated to be saturated with respect to

celestite, dolomite. magnesite, and polyhalite (Deal and others. 1989: Abitz and others. 1990;

Deal and others, 19(1). Model results agree with the observed mineralogy at the WIPP

repository, supporting the contention that WIPP brines are fluids that have equilibrated with

evaporite salts.

ALI~93IWPIWtPI8SBP91 :R2640·3 3-3
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4.0 Release of Brine from Undercompscted Clay In the DRZ

4. 1 Introduction
This section examines the volume of brine that may be available to migrate into the WIPP

excavations by compaction of clay within the DRZ due to lithostatic loading. The release of

brine into the WIPP excavation from undercompacted clays in the DRZ was suggested by

Deal and Roggenthen (1991) and described in more detail by Deal and others (1991). To

determine whether enough brine was present in the clays to account for observed brine

seepage, day samples were obtained from the WIPP excavation and then subjected to

luboratory testing. Calculations were subsequently performed that computed the volume of

brine released as a function of the thickness of the DRZ. For comparison purposes, volume

calculations from compaction experiments were plotted with volume calculations that

considered the specific storage of halite.

4.2 Sampling and Laboratory Testing
Four clay samples from various areas in the WlPP underground were collected from the clay

seam beneath the orange band (Map Unit 1). Samples were sealed in 500-milliliter (mL)

bottles and sent to IT Oak Ridge laboratory for modified consolidation experiments. The goal

of these experiments was to determine the volume of brine that can be liberated from clay as

a result of directed stress. A consolidation cell was developed by IT personnel, such that a

constant pressure can be applied to a clay sample while brine liberated from the sample is

collected.

The consolidation cell is a l.4-in. (3.56-cm)-diameter. 2.3-in. (5.72-cm)-high stainless steel

cylinder. A stainless steel piston with O-ring polypak seals was fabricated to tit inside the

cylinder. The cell was set on top of a porous stone of corundum, which was set in a plastic

dish. The plastic dish provided a means of catching brine squeezed out of the sample. This

assembly was placed into a standard consolidation cell. Water was placed in the standard

consolidation cell, and the completed assembly was placed in a plastic bag to provide a high

humidity environment to minimize evaporation of brine.

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

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

sample for fOUf weeks. The ratio of the mass of brine released to the total sample tnass was

then determined gravimetrically.

AU4-93/wPIWIP/BSBP91 :R2640-4 4-1
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4.3 Results
We measured the arnount of brine that was driven out of the clay by cornpression and

determined from the moditied consolidation tests described above. There is no cornrnonly

used term for this brine fraction. Because a significant amount of moisture remains in the

day after squeezing (most as water of hydration or otherwise loosely bound to or within the

day), this amount of brine is some fraction of the true moisture content of the clay.

Additionally, brine which is squeezed from the clays during the consolidation tests has a

greater density than pure water. The available vo/unletric brine conte"t is the percent by

volurne of brine that can be squeezed from a given sample. The brine mcJ.~.\· value of

12.35 percent by weight for the clay was determined experimentally. The approximate clay

content of each stratigraphic unit was determined. Assuming that for practical purposes all of

the brine present is in the clays. the available volumetric brine contents were calculated for

the various stratigraphic units (Table 4.. 1).

Moisture calculations based on oven..drying clay samples at IIOoe. as specified by the

Alnerican Society for Testing and Materials (ASTM) Procedure D2216..80. are not appropriate

for this calculation because the WIPP repository is not (and will not) be heated to any

significant extent. Such calculations would exaggerate the amount of brine available and will

include water of hydration. which will be driven off clay Ininerals and hydrous salts by

heating. Precipitation of hydrous salts from heating and evaporation of the brine will also

introduce errors in the calculation. Calculations based on drying data thus will yield values

Inuch too large to be realistic.

4.3. 1 Brine Available from Clay Consolidation
The assumption that moisture in the Salado Formation is associated with clays is rnade for the

following reasons. The amount of moisture driven from the WIPP rock samples by heating to

lJ5°C varies directly with the clay content (Deal and others. 19R9. Section 4.1). Borehole

<.:onductivity studies (Deal and others. 1989. Section 4.2) also show a direct correlation

between conductivity, clay content. and moisture. allowing moisture content to be calculated

from conductivity. Observations in the WIPP excavations consistently record that putches of

nloisture often extend downward from the lithologic units that have the most clay (Deal and
others, 10Y 1, Section 2.2.2).

In order to calculate the volumetric brine content from the brine Inuss value, the density of

the brine. the weight percent of clay in the rock. and the density of the rock or sedinlent

sample must be known. The density of the brine is about 1.22 (Deal and others. 10XY,

ALl4·91IWPlWlP/DSEPlJ I:K2640·4 4-2
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ruble .\~~ L The laborutory that pertor'lled the brine IlHISS tllCUSUrenlCIHS proceeded to (by the

,ulnple to ~'OInplctl()n (reillovin)t structurally hound wuter in the ,,:Iay) und rep()rted a density

III ex\.'ess of .\: as a result. ut this tilne we do nut "UV'" U lahoratnry-detennmed dcnslty value

for the in sitU day at the WIPP. The density. however. cun be upprmultluted. ~1illigun

( IY9 I ) has studied the eornpositinn of the clay in the Salado Forrnation and fronl uvcrallinll

the x-nlY dlffrnction datu has arrived at un approXlfllate cUlnposition of ti4 percent

d\lorite ·~unec.:tite. I() perc.:ent 1l1ixed·layer clay illite. 2] perc.:ent chlorite. and .3 percer..

,erpentane. The runge of day densities listed in the ~lcl"Uti/ or Milfc!,-a/oSfY t Klein and

Ilurlbut. I')K~) shows chlorite front ubout .1.6 to J. t) llnuns per c.:ubic.: centhneter (gA·.n').

1l1untmnrilionHe ta s.neetite) at ubnut 2.~ 1l/cnr'. and illite ut abuut J.X M/el1l', It is rcusunable

to assu,ne that the clay exposed in the WIPP ex-.:avaUons has a density sornewhcre hetween

~,S and 2.'1 M/c.n\ with most likely values of about 2.6 or 2.7 J:t/~In'\. The volu,nctrh: brine

content of pure clay "'an be eah.:uluted usinll the followinl!! equation

(ufter ."Ii lie!. IlJXO)

where

Brine muss II 12.35 perc.:ent

lJrinc density == I 22
Runi:c I)f day dcnsity • ~.S to 2.Y,

Thc ""ukuluted volumctric brine ~cH\tents of pure S'lladu day is shnwn in Tuble ..J,~. rangin~

hCtWl~t,tU ,lpproxinlutely ~5 and JC) l1er,,·cnt. with most likely vulucs IltlUr 2(, 01' 2.7 pt~rCeflti

'1'0 ~ukulutc the available vnlullletr!c brine ~nntent of vurious stratigruphh.: LUuts t,'xpnscd

around the \VIPP e~cavutinns, the wei.:ht pt'n.:cnt of tht~ clay in the Saladu Fonnation und tht!

density of the Saladu FUfll1utiun nUlst ulso be detennined. Table 4·, I Ilruvulcs u listin~ ot

purUlHtHers used for this ""ul~ulutinl\, Thc pt'rl'clllagc of ,,:Iuy in thl! S~,lad() Fotlnution was

detcrnuned by Stein ( I'JX5) fill' spe~ilfk mapping units that cXh.md 50 feet (1~ rn I ullOve and

below thl! repository horizon, ('Iuy ,,;outent of the fl~positnl'Y honzoll wus upproxunuted by

visually \.'Ofl1pUnng n·pository muppmg units with the lImts abovtt thtl repository horizon, as

deterrntnl~d by Stein ( I'JX5). Silllilurily of the repository Ilmpping units und thl~ lItHts allov,,

the rt'pository Wl~rc dcterrnined frorn c"pert consensus of IT sCllIor gcologist Boh lloll und IT

AI.l4'1 \1W1'!WII'I"St~f"iI I( Jtt4114



Tabl.4-2
Caloulat.d Alng. of Volum.trlo Brln. Cont.ntl of eilido Formation CIIY

Assumed Clay Volumetric Brine
Density Content (%)

2.5 25.3
2.8 28.3
2.1 21.3
2.8 28.3
2.8 29.3

!Jco1oyist Darin Milligan. The density of the Salado Formation was determined from
geophy~ical 1081ing of the ERDA No.\) drillhole by Griswold and M-.:Whirter (19M 1l. The
\:ulculated average values are shown on Figure 4-1. In addition. there are three distinct clay
seums exposed in the repository horizon-hnmediately below the orange band. one just above
the oranse band. and clay F-that are the probable sources of most of the brine weeps (Deal
and others. 1991. Section 2.2.2). AlthouSh these clay-rich layers can be traced throughout the
excavations. their expression us distinct clay scums is somewhat discontinuous. and the
thickness varies from place to place. Krumhansl and others (1990) studied 75 clay sarnples
from the WIPP excavations collected from the clay below the orange band and clay F. They
state that these two clay layers "range in thickness from a few em to several cnt" Their
reported values are considered to be too large. Representative thicknesses were measured at
~() randomly selected sites and nre ~hown in Table 4-.l Average thicknesses were. 14 in.

t 3.5 millhneters IrnmH I'Of the clay below the orange band. 3.5 mm for the clay above the
nranBe band. und .4 in. (10.1 ",m) for clay F. The values ~hown in Table 4·1 are used to
predict the amount of brine that can be s4ueezed from the clay contents of each unit.

Cul~ulati()ns that use the consolidation chUa assume a constant uniaxial stress that liberates
brine from the sarnple. Clay samples under an experimental pressure of 13.M MPa experience
pressures similar to the overburden pressure ut the WIPP ex<o:avation. Figure 4· t shows thte
volume of brine available for a 13· by 33· by 300..ft (4- by I()- by Yl.. meter) waste stofage
rooln as u function of the thickness of the DRZ. This plot assumes that all the brine avuiluble
in the cluy tlows radially into the storage room. The vnlurne of brine is an over-estirnate of
the actual amount of brine that will enter a waste storage room. Vc)lume estimates are
especially liuspect for that pan of the DRZ farthest trarn the excavation. PrevIous ITlodeling

(Deal and others. 1991. Chapter S) has shown that less than .5 percent of the total alTlOunt of
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Tlbl.4-3
Thlckn••• of CIIY S.lml In the WIPP Exoavltlonl

Clay Below the Clay Above the
Orange Sana Orange Band Clay F

Location (millimeters) (millimeters) (millimeters)

E Rib EO·N640 4 4 13

W Rib EO·N1000 0 0 2

W Rib SEnd SPOV Room 2 0 3 3

W Rib Center SPOV Room 4 0 3.8 3

E Rib Center Room L3 4 1.8 2

E Rib Shop E300-N1336 6 5 1.3

W Rib E300-N225 1.8 0 2

N Rib 81950-E858 e 7 8

N Rib 81950-e1250 20 12 10

W Rib 81775-61300 0 10 10

N Rib S1600-e502 3 8 50

S Rib Shop S1300·W10 1 2 4

S Rib S1950·E120 1 1.5 45

W Rib S1600·W170 2 1.5 3

E Rib EO·N35 2.5 2 3.5

N Rib S400-W2S0 8 0 7

N Rib S90-eSS5 3 a 12

NW Rib N275-W45C 4 5 12

N Rib N11 OO-W18S0 1.5 2 4

N Rib N11 OO-W2776 3 2 8

Average Thickness 3.5 3.5 10.1

4·7
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brine estimated will actually be released to the excavation by depressurization: therefore, this

curve is unrealistically high.

4.3.2 Specific Storage Calculations

The release of brine into the WlPP excavation may be controlled by several processes (Deal

and Roggenthen. 1991). One of these processes is the release of brine due to the

depressurization of the DRZ (Deal and others, 1991). Assuming that expansion of brine is

the dominant driving force for flow into the excavation. the amount of brine released from a

homogeneous DRZ may be calculated by using the equation for specific storage. Specific

storage is defined as the volume of water that a unit volume of aquifer releases from storage

under a unit decline in hydraulic head (Freeze and Cherry, 1979). Because a value for the

change in hydraulic head is known across the DRZ, the volume of brine released due to

depressurization was calculated given a volume of DRZ and the calculated specific storages.

The expression for specific storage most commonly used in groundwater hydrology is given

by Domenico (1972):

where

Pr =

g =

a =

~ =
~ =

Fluid density = 1,200 kg/m3
.,

Acceleration of gravity =9.8 ms·"

Vertical formation compressibility = 4.82 x 10. 11 Pa-1

Formation porosity = 1.56 percent

Fluid compressibility = 4.99 x 10. 10 Pa- 1•

which gives

Ss = Specific storage = o.59E-07m- 1•

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

13- by 33- by 300-ft (4- by 10- by 91-meter) waste storage room from a DRZ of a given

thickness (Deal and others, 1991. Figure 4-19). They conclude that approximately 1HO,OOO L

of brine would be released to a WIPP waste storage roorn from a 27-In thick DRZ. The

specific storage value of halite. with a porosity of 1.56 percent, used in this calculation was

6.6 x 10-7 m- 1. This is almost seven times larger than the specitic storage value of

9.5 x 10.8 m- 1• as estimated by Beauheim and others (1991), for halite with a 1 percent

porosity. A porosity of 1 percent is considered too low, because the average volumetric

AL/4-93IWPIWIP/ESEP91 :R2640·4 4-8
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tnoisture content for halite from the repository units of the Salado Formation is approximately

1.56 percent (Deal and RoggentheG, 1991). Given a volumetric moisture content of 1.56

percent, the porosity must be at least as high to account for the moisture in the formation.

The above equation assumes that the compressibility of the solid framework is a negligible

component of the bulk formation compressibility compared to the compressibility of the

pores. This assumption is true for most "normal" water-bearing rocks that are low M

compressibility solids, such as a quartz sandstone: however, this assumption is probably not

valid for halite at a depth of 655 m (2,150 fO. A more rigorous expression for specific

storage is presented by Green and Wang (1990):

s = [-!.. --!..) (1- 4G(1-K/Ks)/3) + (_1 _--!..]~
s PIg K K K+4G/3 <I> K K

s f s

where:

Pf =
g =
K =
Ks =
G =
<I> =
Kf =

Fluid density = 1,220 kg/m3

Acceleration of gravity = 9.8 ms-2

Drained bulk modulus of rock =20.7 GPa

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

Drained shear modulus of rock = 12.4 GPa

Porosity = 1.56 percent

Bulk modulus of fluid =3.23 GPa.

which gives

Ss = Specific storage = 1.13 x 10.7 m-t.

A specific storage estimate of about 1.13 x I(f7 for halite with a 1.56 percent porosity has

been cakulated, using the above equation and values from Beauheim and others (1991). This

value of specific storage is slightly larger than the 9.5 x 10.8 tn- t estimated by Beauheim and

others (19(1) and was used to cakulate the volume of brine released from storage for a

13- by 33- by 300-ft (4- by 10- by 91-meter) waste storage room. This result is plotted in

Figure 4-1 as the solid line. Projecting that line suggests that depressurizing a 27-tn-thick

DRZ will yield on the order of 40,000 L. not the 1XO.OOO L suggested by Deal and others

(1991 ),

AL/4·93IWPIWIP/BSEP91 :R2640-4 4-9
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4.4 Discussions
I In Section 4.3.1. it was pointed out that only a small percentage of the brine present in the

DRZ would be released by squeezing or depressurization. It would be useful to obtain an

estimate for the size of that percentage. Based on the calculations of Deal and others (1991.

Figure 4·19), depres.'urizing a DRZ about 27 m thick could release 180,000 L of brine. Deal

and others (1991. Figure 5-3 A) also calculated that the cross section of such a DRZ around a

WIPP storage room would have an area of approximately 3,258 square meters. If the room is

300 ft (91 m) long, the volume of rock involved is about 296,000 cubic meters. The Salado

Formation at the repository level is 1.56 percent brine by volume (Deal and Roggenthen,

199 l), so the volume of the DRZ around a room contains about 4.6 x 106 L of brine. If

180,000 liters are released by depressurization. about 4 percent of the brine is available to

enter the room. Recalculation using more appropriate value for specific storage (discussed

above) suggests a release of only 40.000 L by depresswizing, which is less than 1 percent of

the brine available. These calculations also do not take into account the brine that will be

lost by evaporation prior to closing the storage room. For the above reasons. the lower curve

in Figure 4-1 presents a more realistic estimate (but still an over·estimate) of how much brine

might be released from the DRZ into a WIPP waste storage room.

Figure 4-2 shows that there is enough moisture present in the clay within the repository

horizon to explain the brine seepages calculated in Table 2·4 from the weep studies. The

following assumptions are made:

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

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

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

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

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

extend upward to anhydrite "a" and downward to clay E at the base of MB 139 (Deal and

others. 1991, Chapter 5). It may be more realistic to predict brine seepage from the clay

AL/4-93/WPIWIPIBSEP91 :R2640-4 4-10
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I..'ontained in that stratigraphy as well. The upper curve in Figure 4-2 shows the results

making the same assumptions for 100. 50. and 5 percent yield. In this conceptual model. the

DRZ is assumed to extend only horizontally away from the room. This is reasonable. as

stress will be relieved in the roof, and the compressive stress required to squeeze brine out of

the clays is not likely to be present in units immediately above and below the rooms. This

exercise suggests that there is Inore than enough brine present in the near-field clays to

account for all observed brine seepages. Figure 4-2 probably exaggerates the amount that will

actually enter a room: however. this volume is still on the order of 2 percent of the 220.000 L

necessary to corrode all sus<.:eptible metals in CH-TRU waste emplaced in steel drums.

The uniaxial cotnpression experiments do not realistkally simulate the stress conditions that

exist within the DRZ but are useful as a first approximation to determine whether enough

brine is contained in the surrounding rocks to account for the observed brine seepage. Results

of analysis for radial-tangential stress development after excavation of a WIPP waste storage

room using the VISCOT code indicate that the tangential stress on the wall of the room

increases to approximately twice the value of the in situ stress. while the radial stress is

reduced to zero (Deal and others, 1989. Figures 5-4 and 5-5). The in situ stress in the Salado

Formation is about 15 MPa. In response to high deviatoric stress, the salt creeps into the

openings, and the radial and tangential stresses relax with time (Deal and others. 1989).

Within 1 or 2 m of the excavated surface, the rock will probably experience mu<.:h higher

stress during the first few days, whereas the pressures experienced in the DRZ some distance

from the excavations will stay close to lithostatic, and brine release from consolidation will be

limited because the brine is not able to drain into the repository excavations. Thus, uniaxial

compression of the clay material in the laboratory is a gross exaggeratiun of the differential

stress stute within the DRZ.

In addition. the orientation of the clay-mineral particles relative to the principal stress

direction will affect the arnount of brine that can be liberated under compaction.

Consolidation tests were conducted on disturbed clay particles that were probably randomly

oriented at the start of the experiment. The horizontal strain conlponent was confined. The

in situ clay is probably oriented parallel to bedding. In the DRZ, clay experiences a high

confining-boundary stress. which is effectively simulated by the vertical stress applied by the

compaction cell. However. fluid was allowed to be released from the sample vertically,

unlike in the DRZ. where flow is probably constrained in the vertical direction perpendicular

to clay mineral grains and by confining clear halite units. Thus. the uniaXial I..'ompression of

AL!4.93IWPIWIP/BSEP91 :R2640·4 4-12
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the clay material used in this analysis can only be an approximation to the actual physical

processes that liberate brine from the clay in the DRZ.

.\L!4·93/WP/WlPIBSEP9 I:R2640·4 4-13
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5.0 Summary and Conclusions

SUMMARY ANI> CONl'UJS10NS

During nine years of observations (1982 to 1991), evidence has tnounted that the atnount of

brine seeping into the WIPP excavations is local. limited. and finite and only a slllall

percentage of that required to produce little hydrogen gas by anoxic corrosion of the metal in

the CH-TRU waste drums and waste inventory. The data through 1990 are discussed in detail

by Deal and others (1991). It was concluded that it will take on the order of 220.000 L of

brine to corrode all the susceptible metal (iron and aluminum) and that there is probably less

than 10 percent of that volume {less than 20,000 L) available, unless it can be proven that far

field tlow does occur at the WIPP. Far-field tlow is theoretically unlikely or impossible

(Deal and Roggenthen. 1')91), and all evidence at the WlPP 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.

Data gathered in 1991 support those conclusions and present evidence that the small amounts

of brine seeping into the excavations are derived from the clay present in the wails within 1

or 2 m of the excavations. Less than I percent of the brine needed to corrode all the

susceptible metal is expected to seep into anyone WlPP waste storage room, and much of

that is expected to evaporate into the air circulated through the repository prior t.o room

closure and, hence. will be unavailable for corrosion. There is no evidence confirming that

enough far-field flow exists to supply the needed volume of brine for complete anoxic

corrosion of the available iron and aluminum.

5. 1 Brine Observations
The most telling observations are those of brine seeping through the walls of the excavations.

Most of that brine evaporates into the air circulated for ventilation. depositing salt

encrustations on the wall. Careful. long-term observations, including repeated collection and

Ineasurement of the encrustations, confirm and semiquantify the observation that the brine

weeps cease about three years (1 ,DOn days) after an excavation is tnade (Section 2.2). Study

of six sample surfaces throughout the WIPP excavations estitnate total seepage into a full·

sized waste storage rooln from rib weeps to be between 43 and 604 L, with an average of less

than 300 L (Table 2-4 and Figure 2-14). This is less than I percent of the 220.000 L of brine

needed to corrode all the susceptible metal in the CH..TRU waste and waste storage drums

(Deal and others, 199L Se<.:tion 4.0). Therefore. it is highly unlikely that gas generated by

<.:orrosion will be a problem at the WIPP after closure.

ALl5·93IWPIWIPIBSEP91 :R2640·5
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Weep observations show that vertical surfaces in the WIPP underground dry out in about

IJ)OO days, supporting the general observations that have been made in the past (Deal and

Case, 1987: Deal and others. 1991. Section 2.2). Mining an additional 3 ft (0,9 n1l from the

dry surface creates a fresh surface on which weeping resumes. This observation also supports

the hypothesis that most of the brine that seeps from the vertical .iurfaces is being squeezed

out of the clay (Deal and Roggenthen, 1991; Deal and others, 1991, Chapter 5), primarily

from the first 3 ft (0.9 m) of the DRZ.

The clay units appear to be the only significant source of brine. It has been hypothesized that

vertical fracturing develops within the ribs after about 1.000 days and that brine continues to

seep toward the rooms but is diverted downward through the fractures to accumulute~ unseen,

in fractures beneath the flool' of the drifts (Deal and Roggenthen, 199 t: Deal and others,

1(91), This hypothesis is testable. If brine is being diverted through vertical frat:tures. brine

or evidence of brine d,e.. salt encrustations) should be observable in the fractures.

There are a number of places in the WIPP underground where the verdcal fracturing in the

walls can be observed, and considerable effort has been made to examine all of these

locations to see if brine or salt crusts can be observed. These locations include the

11 subhorizontal drillholes (Section 2.6 of this reporO, the entrance to Room Q, several

horizontal drillholes in the northwest wall of SPDV Room 4, Drillhole WWC 1 in the south

rib of N1420 across from Room eLand several locations in Panel 1. Rib fractures have

been well-exposed on the east rib of several rooms in Panel 1. A typical exposure was shown

in Deal and Others (1991. Figure 2-9) and can clearly be seen to be dry and free of salt

encrustat.ion:~. Two large-diameter (3·ft rO. 9-rn I) horizontal drillholes in the northeast end of

ROOln 1 '.:ut several near·vertical fractures. and they also ure dry and free of salt encrustations

(Figure 5-1). There is no observed evidence of past or present moisture at any of these

lOCal ions.

A ~eries of horizontal holes have been drilled in the north end of Rooln D as part of the

Sandia National Laboratories/New Mexico (SNL/NM) sealing tests. Brine wa~ injected under

high pressure behind the seals, and in sorne cases. brine leaked out of adjacent fractures.

This brine was. however. artificial brine that was deliberately injected at these locations. and

no naturally occurring brine seeped out of the Salado Formation.

It has been hypothesized that large quantities of brine will flow into the excavations from the

far field (beyond the DRZ), nlostly through MB 139 (SNL/NM. 1(92). (In the context of
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Figure 5-1

Looking upward toward the top of a 3-ft (0.9 m)-diameter horizontal
drillhole in the north end of the East RibyRoom 17 Panel 1. The fracba"e

is about 42 em from the subparallel to the excavation surface. The
fracture is dry7 and no salt crusts or salt stavacities occur along it.
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brine tlow toward the WIPP excavationN, near·field flow is now that OCCUl'! within the DRZ,
includirli the outer zone of plastic deformation and the inner zone of elastic deformation and
fructuriny IDeal and others. 1991, Chapter S1. Fur·tield now refers to flow far enoulIh
beyond the DRZ that the salt does not defonn in response to the presence of the WIPP
excavations. ) Presumably, this brir,e would also accumulate in the fractures beneath the noor
and eventually rise to the surface of the drifts and inundate the storuge rooms. This
hypoth(!.~is is testable. If far-field flow is transporting brine to the WIPP excavations, that
brine should be observable.

The best place to look for evidence of far-tield flow is in older excavations thut are as far
removed from other pans of the underground warkinss as possible. SPDV Room 4 and
Room a are ideal locations. as they were excavated in 1983 and 1985. and there is nothing
except undisturbed Salado Formation to the nonh and west and. for most of Room 0, to the
south.

A series of five downholes (OH36. OH38. OH40. OH42. and DH42A) were drilled throuah
MB 139 beneath the floor of Room O. If far-field flow throuSh MB 139 exists. there should
be observable flow into these drillholes from MB 139, Visual inspection of these holes show
that MB 139 is distinguishable. some fracturing and a small amount of salt crust build-up can
be seen in MB 139. but no brine is seeping out of the anhydrite into the drillhole. No larse
salt encrustations occur. These observations confirm the identical report of an eurlier
inspection of DH36 by Deal and others (1991. Section 2..5). These boreholes do produce
srnall arnounts of brine (0.004 to 0.09 L/day) from some deeper horizon. probably clay B, that
would not be connected to the fracturing around a waste storage room.

There are at least 36 downholes in SPDV Room 4 (including 9 that have routinely been
monitored for the Excavation Effects Study). All that are still accessib!e are dry and contain
little encrustation buildup. The condition of MB 139 is especially easy to see in drillhole
P4X84. in the southwest comer of Room 4. P4X84 is 36 in. (91 cm) in diameter. 15.7 ft
(4.8 m) deep. and often shown to visitors (Figure 5.. 2). Both the top and bottorn of MB 139
are clearly visible, us are large, open fractures. The fractures, MB 139. and the bottorn of the
drillhole are dry. If far·field flow through MB 139 was occurring, brine should be seeping
out of it in the downholes in SPDV Room 4 and Room G. No brine is ob.\'erved, cJIld no

thick salt encrustations have formed.

ALJ5.93IWPiWlPI8Sf.P91:R2640.5
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Figure 6·2
Downhole P4x84, a 3-ft (0.9 m) dlemeter hole In the floor of SPDV

Room 4. The wooden wedge to the right of center marks I fracture at the top
of MB139. The two smaller wooden pegs to the lower left mark the bottom

of MB139. No brine has been observed In this hole and no thick salt
encrustations have formed.

5-5



It has previously been noted (Deal and others_ I'J'J I) that all of the north end ()f the workinlJs
(except Rooms AL A2_ A.l B. D. and 0) has been heavily watered in the pust to control suit
dust. and all fractures and drillholes in the floor were filled to floor level with brine on
numerous ()ccatdons. '11eret'ore_ af additionul brine were seepinu into the fructures beneath the
tlOllf. either from rib seeps thut were diverted dt)wnwurd throu»h fractures or from MB 139,
hrlne should be manife!it by either fonniny pools on the floor or evaporating and lellvinM ~udt

..:rU51.' 011 the noor, Nt!ith,,. weI.\' J(Jl4l.d,

The only other possible mechanism to remove innowiny brine would be through un
interconnected fracture system beneath the floors that allowed brine to flow downhill under
llravity head to the lumps in the Salt Shaft and Waste Handling Shaft. Deal and others
( t991 ) report making repeaned observations in those sumps and observed fracture" thut cut
MB 139 beneath the flool' of the drifts. Both the fractures and MB 13') are dry. Pump tests
have been performed in the fractured zone beneath the floor of the EO drift (Crawley and
others. 19(2). which 4.:onflrm that interconnected fracture systems have fonned only at
intea sections.

It is unlikely that sianificant quantities of brine are nowlnl into the WlPP excavations from
either MB 139 or from the downward diversion of rib weeps throuah fractures behind the
waUs. If either were occurring. brine should be seepina out of MB 139 and fracture5 in holes
in the noor in SPDV Room 4 and Room 0_ nnd one of the foUowina !4hould occur: brine
pools should form on the noor of the EO drift. salt crust should fonn in the fl actures_ or brine
'\hould seep out of MB 139 or fractures in the shaft surnpH. Extensive efforts have been mude
nvcr the past nine years to t1nd this evidence. Lut the observations tt) dute are negative. The
fact that brine is not observed seeping from MB 139 in the shafts is evidence that signlfh.:ant
fur-field flow does not exist.

A confirming observation was made by Deal and others (1991, Section 2.5) in the South
Exploratory Drift (E 140). The south 500 m of this drift slopes downward to the south to a
dead end: therefore. if si1Znificunt amounts of brine were seeping into this drift_ the minimal
evaporation und the slopin1Z nature of the floor should result in the a~~urnulati()n of brine at
the s[)uth end of the drift. Inspections detected no rnoisture on either the ribs or the floor und
only 11linhl1al sult encrustations. If sil:niticant amounts of brine flowed downslope to the
south end and evaporated. suit crusts should be evident. No .\'14ch salt (,I"M't.\' weI''' l()lwei.
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S.I Mo/.'ur. AtI.lI.bl. In CI.y.
WIPP pertdrmance a~~essment modelinlJ lSNLINM. 19()2) assumes a far-field tlnw Inodel for

the brine !'leeps. l11C BSEP work initially Inade shllilar assumptions (Deal and others. 19X9.

(1hapter 5), in large pan because these USSultlptions were necessary to pert'onn uny

\.·onventional hydrolol.lic modelinlJ. Even then. hnwever. the ussufnptitln~ that Darcy's Law

applied and thut hydfllstatic Clllldhil1ns existed were 4uestioncci. Testtn., {If fluid pressures in

the units surrounding the WIPP excavations has shl1wn une4uivocally that hydrnstatic

\.'onditillns do not e~dst and that pressures close to lithostatic m:cur within I() III of the

excuvatiors (Beauhcim. 19(3). I\S the studies ,,·ontinued. some llf the hydrololJists working

with the Saludo Formation becutne more uware of the physical implications of the pla~tic

nature of the salt. Additionally. the thin. brittle anhydrite layers are encased in thick.

effectively inlpenneable salt beds. sealin» them within. Theoretically. it dnes not seem

possible for far-field flow tn occur in the undisturbed Sulado Funnution (Deal and

ROlli:enthen. 1')91 l, Deal and ()thers (1991 ) argued that the brtne seeps were the result of

redistribution of brine in the DRZ in response to the stress redistribution caused by excavating

the underground openings. Deal and Rogaenthen (1991) also sugsested that enough brine

milht be available in the clays to account for the observed brine occurrences (Chapter 4 of

this report~. Laboratory testing shows that the cluys contain between approximately 2S and

29 percent brine by volume that cun be liberated by s4ueezing clay samples under I3.M MPa

of pressure for one Illonth.

After estimatint: the atnount of clay present in seams and disserninated in the salt units

exposed in the wulls of the repository (Section 4.3.1 and Figure 4-2 of this repofu. it wus

found that there was enouih brIne available in the clay to explain the brine W('CPS and

resultiniJ sult encrustations thut are found in the WIPP (Section 2.2 of this report). In terms

tJf brine inflow into a full-sized WIPP waste sloraMe rnom. this translates into a likely brine
\'olurne on the order of 40() L,

The \:al~ulutions were extended to include strata above and beluw the reposltury horizon to
c:sthnutc the volUllle of brine \.:ontained in the days within the DRZ. Figure 4.. 1 shows that

for a DRZ with a thi\.:kness of (,(, feet (:20 nl I. there is ubout 220.(}()() I... of brine that \.:ould bc

s4ueezed out at 11X MPa. 'rhis is the sunle order of 1l1ul:nitude us the alTlount of brine

needed to corrode all the sus\:eptible 1l1ctal to be emplu\:cd in u storage rOOlll. but it is un

unrealistkully hlrge IHlnlber for the VOIUlllC of brine thut is likely to be liberated.
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There nre two reasons thllt 220.000 L is much too high: First. it assumes that Q deviatoric
stress (not confining stress) (Deal and others. 1991. Chapter 5) of 13.8 MPa is applied to the
entire DRZ. This will not happen. Modellna of the DRZ around an 11.8-ft (3.6-m)-diameter
shut. or Room Q (Deal and others. 1989, Chapter ~), shows that large devhuoric sttesses only
occur within a few meters of the opening. even three years after excavation. Even if radial
flow toward the opening is assumed. a refinement of that modelina using a more appropriate
calculation of specific storaae in haUte indicates that less than 1percent of the available brine
would seep into the excavation (Section 4.4 of this repon). The second reason is that radial
flow will not occur. The clear halite units are effectively impermeable and restrict brine
movement to flow paths SUbparallel to bedding (see discussion in Deal and others. 1991.
Chapter S). An altemative hypothesis to radial flow is that the brine is being squeezed out of
the clay, which is present in and between the layers of salt. as a result of tanaential stress
(vertica1loadina) and is moving into the excavations due to thc differential radial sttess
toward the cxcavation.

As a result. assuming that the source of brine are the clays and the driving mechanism is the
differential stress caused by excavating the WIPP openings, 4.000 L (Figure 4-2) or less
appears to be an extremely larae estimate for the Bmount of brine that will seep into a wtPP
waste storaae room. To test the feasibility of this latter hypothesis, an initial attempt was
made to see if there was sufficient brine that could be squeezed out of the clays to explain
observed brine seepale.

6.3 Po••lbl. M.ch_nl.m. Acting to Drlv••rln. S••p_g.
Fur-tleld flow does not appear to be active. but two other processes may be acting to drive
brine toward the repository. First. the thin clay interbeds provide flow paths for brine driven
toward the excavations by differential tanlential stress. In this case, brine flow may be
modeled by considerina the pressure differential along the interbeds caused by relief of
contlning pressure at the excavation wall with a far-field boundary at lithostaric pressure
(12..5 MPa or more). Second. the thin clay may be squeezed between massive haUte beds, in
which case. the brine seepage can be modeled as a consolidation problem driven by a vcrdeal
loading close to twice lithostatic near the excavation walls. It is hiahty probable that both
processes are active.

6.4 R.comm.nd.d Future Work
To furthcr rellne our understanding of the brine seepages at the WTPP and the implications
for gas generation, the following activities are recommended:
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• Stein l1985) made laboratory determinations of the percentage of day present in
the units above and below the repository horizon. No ~~luivalent data exist for
the repository horizon. Silnilar detenninations should be made of the units
exposed in the excavations. and the calculations perfonned in Chapter 4 should
be repeated with better data to arrive at more accurate numbers for the anlount
of clay involved.

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

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

• To help bound the problem. the two processes described in Section 5.3 should be
modeled to obtain an approximate order-of-magnitude of their relative
importance. In other words, flow should be modeled both as a consolidation
;>robletTl and as flow through clay interbeds under a simple pressure differential.
ar.suming lithostatic pressure in the far-field and atmospheric pressure in the
ex~ ... ladon.

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

AL/5·93/WP/WlP!BSEP91 :R2640-5 5-9
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TABLEA-1

LIST OF UNDERGROUND LOCATIONS WHERE BRaE OCCURRENCES
WERE OBSERVED AND ......ORED lHlOUGH DECEMBER, 1991

AS PART OF THE BRINE~ AND EVALUATION PROGRAII AT WIPP
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WERE OBSERVED AND ...-roRED THROUGH DEC£IIBFR, 1990
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s

BTR6 5195OFE100 A 51942 E10, 386 83 0.9 H 5 B Hole slightly dedIned below hDcizontai CoIar 1ft

baIiIe about 1.1 m~ bad1. Drilled 6f86 and
IIIQI~ t.mil12i02188.

BTA7 519501E100 A 51942 E98 386 8.3 0.3 H 5 B Hole stigbdy declined~ horrzallal CdIar JUSt
abowe CIGIIIg8 band. DriIBd68i and...... unIII
12102J88_ Illy.

BTRB 519501EtOO A 51942 El00 386 8.3 0.9 H 5 B Hole~ dec:iRed below horizontal CoIi1r jus!
abawe..., ..... Dn1IId6116and...........
12Q2188.

BTR9

BTA10

519501E100

519501El00

A

A

51942

51942

El01

E98

386

385

8.3

8.3

0.9

0,4

H

H

5

5

B

B

Hole sIighIlr dedIned below UlZOIllai. CGIar IUSl
abawe cange band. DriIBd68i and .......... unIII
12AJ2t88.

Hole sigbIIy declined below I'IoRzortral CoIar abaut
0.8.. ........ Dn1IId·686 and ..........
12102188. DIy.

I
SC
>-

The reposiIIory is .elBlenced in teet; _ebe lie Nar1b-SouIb and Easl-Wiest COUiciJ ME 5 ant .es ilIEsd in teet.
For refelellces. see fooInoIe • end of ....



TA8lEA-1

LIST OF IHJERGROUND LOCATIONS WIElE BAH: OCCURIEIICES
WERE OBSERVED AND ...-nJRED TtR:IUGH IJECEI&JI,..

AS PART OF THE BRINE SAIIPl..I1G AIID EVALUATION PROGRAII AT WIPP
(ContirIJed)

DiI8cIian
u.up MrIa

Ilia. ..... 0=DDMl in
GIl • H=Hraiz. 0egIees Aelt I ......

>-
~

!
~
iI
w

~•I
;1.
>-
~

Hole
Nunber

BTRl1

BTR12

SuNey
Roam Aa:vnJcr

or s.&Jrveyed
locaIion A=ApproximaIe

519501El00 A

S195OtE1OO A

51942

51942

El00

Et01

•
38S

38S

8.3

&.3

0.9

0.9

H

H

5

5

B

B

Hale"" cIIIdiI.ct....1uizG1IiiII. CaIIr __
0..& • iIIIaIMt..... DIiIId &8i and ........, ....
~

Hale sIigIIdf dBc:IiMd.... 1IaazoI:CiIl eaa....
0.••*we.... DIiIId &8i and__cd .....

12l1Oa88.

:II

i

i
5
~

i
I
~

•l:lI
C!,.
-t

ax01 B

>-•
~

B8X02

5

S

N1384.68

N1384.44

E982.33 ., 56 10

£98287 401.05 10

15.3

15.0

o

u

90

90

B.E

B.E

UalIibed as GIllie BSEP Uli(2 • WillS dnIEld in
1AI5. c.a 10.6 10 11.1 ... c:lI8RIr
aid" ~ 1IB139.. 1.11O 7.9.

........ as piiII1"''' BSEP.. lAJ510 128

!

OH15 Nl14OtE1689 A N1140 El6885 402 7.6 15.5 u 90 B ............ til cdiIr..... CoIedIng dew:e
...... s.i and 11&II_ pM GI .. 8SEP
since AI is•• 1Ed......

Glinsc .

0H35 G A Hl102 W1882 39S 8.9 15.8 U 90 A3.B

0H36 G A Nll02 ""'882 392 8"9 15.7 D 90 A3.B

OH37 G A Nll01 W2l82 396 8.9 15.1 U 90 A3.B

MoniIDJedaspartat..BSEP SInCe 2;8S AI peseIII
___ is ..... .GliI&n· .......

........ as.,... at..BSEP sn:e 1185

MoniIDJed as pan at tie BSEPsn:e 1185. AI"
........... 15 a......... 01•• _....

DH38

0H39

G

G

A

A

Nll01

Nll0t

W2182

W2482

392

395

8..9 U.S

8..9 U.s

o

u

90 A3. B

90 A3. B

.....JW!d as ..... at .. BSEP SR:e lJ85

MoniIDJed as ... at .. BTP sinc:8 2J85. III. ..
..... isc ....... _at..•· .......

>

I
>-

The f8IJOIJ*II,is ciA in _ ~ and Easf..... 00 IlIlTi • I _ .. II 1'11'....
Far .-.....s. see _end 01 .



TAaEA-1

LIST OF UNDERGROUND LOCATIONS WIElE IJR8E OCCURREIC:ES
WERE OBSERVED AIm ImIIITORED 11WIOUGH DECEIIEIB1, 1990

AS PART OF THE IJR8E SAIFl.I'G AND EVALUATION PROGRMI AT WIPP
(Contiooed)

A Nl101 W2782 392 89 15.6 0 90 A3.8

A Nll01 W2789 392 89 126 0 90 A3,B

A 51960 El53 388 16 158 U 90 Al. B

SunIey
Aa»RI:;y

~Surwe,ed Nar1tt-SouIh Easa-Wesl Bet aID.
~ CoaRtnaIes- CoaRtnaIes- •

OH42A G !

:a..
i-!
Q

5
•<>-
E
>
::I
i
J
8..
>
~..
::a,.
-f....---.. pad at Ibe BSEP SIIICe 2185

Ai : ..

MnI."-'-' as ......-. 8SEP .sin::e 2185

Ihtimu!!d .....at..BSEP siM::e 1415

Gas JeIeases had been absened In .. .....

Ib-.ed .. pi1IIt '" .. BSEP sn:e ~115. AI"
............ liIBii ...duelD.............

IbIilDied ........ 8SEP since 385 .....................................
A3.B

A3.B

90

90u

D8.9 155

8.9 152

DIIecaan
U=Up IWge

Dia. ..... ~ III
aa _ H=HaIiL 0egIees. ReI FC.-

392

39SW2782

W2482N1101

""0'

A

A

5196001:153

Room
Hale or

Number lOCil1loR

00215

()H4O G

DH42 G

DH41 G

>•va

>
~•

i
i;
j
;it

I;g
>
CD
n

OH216 5196OJE153 A 51960 E1S3 385 16 165 D 90 Al,B Gas releases IIad been ClbseNed. E 1bIs hc:IIe
............ at .. 8SEP l:85tDM15
..... cdiiIr ....-l:If8d and plugged lit
1IlIining.

DH317 51600W30 A 5tfiOO W33 388 1.6 153 U 90 A2.8

OH317A 516OO1W3O A 51600 W28 388 1.6 1.5 U 90 A2.B

OH3178 51~ A 51597 W27 388 8.9 15.5 U 90 A2.8

~..........,..piId.-..BSEP..
5185 10 2J86.

S'a' rrc ..................-..BSEP..
5I85.~

Gas podIef" 14.0. seepEIId ..........
dlillUds _ all ill cllllllplDat5.
PaaeaiIMe__ -;r S' ...-..

llIiInMd ....... aI .. BSEP __ 5185 to 25

DHP~l St95OlE1330 A Sl9S0 El330 387 10 15.1 u 90 B DdIed tAI1 as pM aI!be BSEP sR:e
311I7. At no ... IS !'*1M"' .. II)........... >

j
:>

The tepi35Dy is teletetlCed in teet • be the NarIb-SauII't and Easl WIIIst
for ....... see ...........clliIIIIe.

-~-h."PE I liidinlllel
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TABLEA-1

LIST OFUNIJERGROI.8e LOCAlIOIfS WIElE BRIE OCCIJIIIEIK:ES
WERE OBSERVED AIm...IORED 11IROUGII DEaZ-.:JI. ....

AS PART OF 1lE BRIE~ AIm EVAl..UAD»I PROGRAII AT'"
(Cor*aJed)

11S26 11 A NI524 W220 400 to 36 0 90 S,H

11S27 11 A N1524 W222 400 10 36 D 90 B.H

llS28 11 A Nl524 W224 400 to 37 0 90 B.H

11S29 11 A N1524 W226 «JO to 37 D 90 B.H

llS30 11 A N1524 W228 400 10 37 0 90 B.H

llS31 11 A N1524 W235 400 10 36 0 90 B.H

11S32 11 A N1524 WZf1 400 10 36 0 90 B.N

llS33 11 A NI524 W239 400 10 36 0 90 BH

11S34 11 A N1524 W241 400 10 3.7 D 90 B.H

11S35 11 A N1524 W243 400 10 38 D 90 8,H

11S36 II A Nl524 W245 400 10 37 0 90 8.H

l1XOO II A N15385 W225 400 10 38 D 10 B.H

l2C03 12 A H1510 WJ65 400 41 3,7 0 10 8.H

£asl.West Bet: il1 .,

CIXII If • •

Ihdae
twJp

.1lii1- ~

aD ..........

..

a•i

;..-

I

-I
)100>

~

~
c:
)10

::i
i
I
8,...
~

•==
~
-t

~

~ as pat at..BSEP .... MlSID 6189

R......

....... as pan.... BSEP ...MIS. &'89

Ur......-. as pad" IIIe BSEP ....MIS. 6189

IIrwiAwaid as pad .... 8SEP from 8fII5 • 6189

........ as ... ttllIIe BSEP .... Ml51D&89

1Ioii6:aed as pari at Ihr1~p .... MIS ID 6189

Ibailbed as·pad at lite BSEP ...MIS., 68)

........ as pad" IIIe BSEP ...8115.6.

1IrwiAwa;d as ,.at~ SSEP ...MIS ID 6189

DiIIeIs ill 3 _. 5I13lM
M_-'_ asEP ....

........ as pad"" BSEP ....MIS.&89

.................. BSEP........

DnIIId4e5_CGiitg and.....,illg:l2C25sn..................,..............
............. on ., • .-a"'eBSEPIIDIII
12'15...... ,315.
12C25s a 121 CIR 0MHCDe • a ~lf1ElIIIS~ grouIIE!d'
~"'haIa n...cue........·;MIS·...............................
l2Ca. 12....... In"'.a40CIR OWl , ...

..... 'IJIGj•• __ "'. lila .
, ,: • I...2ClIB

8.H90

,.,....
DegIIea A 15 z:es-

o3,5127400W365.1510

NarIh-SauJI
CI'lilQA , I-

Scner
AI:1aI&DJ

s.&ne,ed
A=Appio:a:...

AII

Aaam
or

l.ociIIIon

l2C25

Hole
NIaIIber

>•......

>-

~..
I
~-!,.
I
~

~

The .epusilIaIy is 1C8d in~ II • _ ..NcIrIt-SaUIIII and ea.... caHE II _.... II din ...
Far .......



TABLE A·1

>-
UST OF UNDERGROUND LOCATIONS WHERE BRINE OCCURRENCES =

~ ~'0 WERE OBSERVED AND MONITORED THROUGH DECEMBER, 1990I.-»

i AS PART OF THE BRINE SAMPLING AND EVALUATION PROGRAM AT WIPP
c.a
>

(Continued) ~~
c.a Q

~
>

Survey Direction ~::a Room AcaJracy U::Up Angle ~I Hole or S=Surveyed North-South East-West Elevation Dia. Length D=Down in >r-
Number Location A=Approximate Coordinates- Coordinates- m an m H:Horiz. Degrees References- Remarks c::g >

~
::i
0

n MIIT2 J S Nl088.03 W37702 393.44 8.3 0.9 0 90 a,D,G Brine since drilled; monitored from 10184 to 4185. z
;i

MIIT4 J S Nl086.05 W377.13 393.44 8.3 1.0 0 90 a.D,G Brine since drilled; monitored from 10/84 to 4185. 8,.,
>
3':

MIIT6 J S N1084.16 W37715 393.36 8.3 1.0 0 90 a,D.G Brine since drilled; monitored from 10184 to 4185. ,.,
ma

MUT8 J S N1082.08 W377.24 393.34 8.3 1.0 0 90 a,D.G Brine since drilled; monitored from 10184 to 4185. ,.,
-i

MI/Tl0 J S Nl079.98 W37723 39331 8.3 1.0 D 90 a.D.G Brine since drilled; monitored from 10184 to 4/85. ~

» MIIT12 J S Nl078.11 W377.21 393.25 8.3 1.0 0 90 a,D,G Brine since drilled; monitored from 10184 to 4185.
I

00
MIIT14 S N1076.18 W37730 393.14 7.6 1.0 0 a,D,G Brine since drilled; monitored from 10184 to 4185.J 90

MUT1G J S N1074.17 W27718 392.95 7.6 1.0 D 90 B.D,G Brine since drilled; monitored from 10/84 to 4185.

MHT17 J S Nl072.03 W379.10 393.29 7.6 1.0 D 90 B,D,G Brine since drilled; monitored from 10/84 to 4185.
SNUNM filed hole with Brine A 4130/85 and plugged
with rubber cork.

MlIT18 J S N1071.91 W377.18 393.27 7.6 1.0 D 90 B,D.G Brine since driUed; monitored trom 10184 through
4/85. SNUNM experiment titled hole with Brine A
4/20185 and plugged hole with rubber cork.

MlIT20 J S Nl069.84 W377.22 393.30 7.6 1.8 0 90 a,D,G Brine noted 10184; monitored 'rom 10184 through
4185.

MlIT22 J S Nl067.93 W377.23 393.30 7.6 1.8 0 90 B,D,G arine noted 10184; monitored 'rom 10184 through
4185.

MIIT24 J S N1065.79 W377.21 393.42 7.6 1.8 0 90 B,D,G Brine noted 10184; monitored 10184 through 4/85, >
Sandia experiment added Brine A to hola 4130185 and ...,
plugged with rubber cork. I

>

The repository is referenced in feet: therefore the North-South and East-West coordinates are presented in feel.. For references, see footnole at end of table.
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LIST OF UNDERGROUND LOCATIONS WHERE BRINE OCCURRENCES
WERE OBSERVED AND MONITORED THROUGH DECEMBER, 1990

AS PART OF THE BRINE SAMPLING AND EVALUATION PROGRAM AT WlPP
(Continued)

Survey
Accuracy

S=Surveyed North-South East-West Elevation
A=Approximate Coordinates* Coordinates· m

NG252 2

MIITP J

en

~
c

~
t!1

~:::
~
oz
~

8
'">3:,.,
:t1

~..,
~

::D,.,
~

Collared about 0.3 m above the orange band,
bottoms m Mat-' Unit 0 beJow the orange band.
Monitored as part of the BSEP since it was drilled
3189.

L

A3. B. H. J Monitored as part of the BSEP from 11/84 to 4/89.
This hole constantiy produced gas. First time noticed
was before 10184. Room closed 6189.

B, F Brine since drilled; piot hole for 0.9-m-diameter hole
that was never completed. Monitored from 4102185
through 4r~.

0-3

90

90

H

o

D

2.3

2.7

8.9 47.2

3.8

3.8

Direction
U=Up Angle

Dia. Length D=Down in
an m H=Horiz. Degrees References'" Remarks

386.22

394.68

393

Wl77.16

W378

W38105

51610.36

N1275.86

N1067

5

5

A

516001W170

Room
Hole or

Number Location

OH20

».
\0

>

~
-0

i
~
en

!8
:is

~
>
~
).=n

OH21 516001W170 5 51605.36 W17716 385.50 8.9 16.2 H 0-3 L Collared about 0.3 m below the orange band.
Monitored for the BSEP siooe it was driUed 12188.

OH22 S16OO1W170 S 51615.36 Wl77 16 386.65 89 15.1 H 0-3 L Collared about 0.6 m above the orange band.
Monitored for the BSEP since it was driUed 12188.

OH23 51950/W170 5 51950.41 W178.86 384.94 8.9 46.0 H 0-3 L Collared about 0.3 m above the orange band,
bottoms in Map Unit 0 below the orange band.
Monitored for the BSEP since it was drilled 2189.

OH24 S19501W170 S 51945.41 W178.86 384.11 8.9 15.2 H 0-3 L Collared about 0.3 m below the orange band.
Monitored for the BSEP from 3189 to 8190.

OH25 519501W170 5 S1955.41 W178.86 385.27 8.9 15.2 H 0-3 L Collared about 0.6 m above the orange band.
Monitored for the BSEP from 3189 to 8190.

OH26

OH27

521801W170

521801W170

S

5

52183.01

52178.01

Wl77.14

Wl77.14

384.70

385

8.9 45.7

8.9 15.1

H

H

0-3 L

0-3 L

Collared about 0.3 m above the orange band,
bottoms in Map Unit 0 below the orange band.
Monitored for the BSEP since it was drifted 3189.

Collared about 0.6 m above the orange band.
Monitored for 1he BSEP since it was drilled 4189.

>
'ti

I
>

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.



TABLE A-1

?: UST OF UNDERGROUND LOCATIONS WHERE BRINE OCCURRENCES
1:13

~ ~>C WERE OBSERVED AND MONITORED THROUGH DECEMBER, 1990w (jI

~ AS PART OF THE BRINE SAMPLING AND EVALUATION PROGRAM AT WlPP >

~ (Continued) e~
en C
tz:I

~~ 5urvey Direction
::a Room Accuracy U=Up Angle m

~
<

Hole or S=Surveyed North-South East-West Elevation Dia. Length D=Down in >
> Number Location A=Approximate Coordinates· CoordInates· H=Horiz. Degrees References·· Remarks E
"'0 m an m >
~ ::j
~ 0
n OH27A 521801W170 5 5217701 Wl77.14 385 8.9 1.2 H 0-3 l Short offset hole to OH27. CotIared about 0.6 m

z
;

above the orange band. Monitored for the BSEP 8since it was driled 4189. :lC
>
3:

OH28 521801W170 5 52188.01 Wl77.14 383.78 8.9 15.1 H 0-3 L CoUared about 0.3 m below the orange band. ,.,
m

Monitored for the BSEP silcle it was ailed 4189. C3
~

OH35 AIS/S90 5 510073 W62897 38345 8.9 3.1 D 90 M Drilled for hydrologic testing of fractures beneath the ;g
1Ioor. Not a part of routine BSEP sampling.

» OH36 AISl590 5 596.71 W623.11 383.39 8.S 3.1 D 90 M Drilled for hydrologic testing of fractures beneath the
• ftoor. Not a part of routine BSEP samphng.-0

0037 AISlS90 5 597.66 W609.39 383.35 8.9 3.1 D 90 M Drilled for hydrologic testing of fractures beneath the
1Ioor. Not a part of routine BSEP sampling.

OH38 AISl590 5 S97.35 W595.62 383.36 8.9 3.1 D 90 M Drilled for Marker Bed 139 hydrologic testing. Not a
part of routine BSEP sampling.

OH39 AISl590 A 597 W540 383 8.9 3 D 90 M Drilled for hydrologic testing of fractures beneath the
ftoor. Not a part of routine BSEP sampling.

OH40 AISlS90 5 596.91 W485.10 363.02 8.9 3 D 90 M Drilled for hydrologic testing of fractures beneath the
floor. Not a part of routine BSEP samping.

0041 AIStS90 5 5110.52 W622.79 383.44 8.9 3.5 D 90 M Drilled for hydrologic testing of fractures beneath the
ftoor. Not a part of routine BSEP sampling.

OH42 AJSlS90 S 543.44 W622.54 383.62 8.9 3.2 D 90 M Drilled for hydrologic testing of fractures beneath the
floor. Not a part of routine BSEP sampting.

OH43 A1SlS90 5 5124.01 W622.52 383.45 8.9 3.7 D 90 M Drilled for hydrologic ieSting of fractures beneath the ~

tIoor. Not a part of routine BSEP samping. ~
S<
>

The repository is referenced in feet; 1herefore 1he North-South and East-West coordina.~es are presented in feet.. For references. see footnote at end of table.



TABLE A-1

> UST OF UNDERGROUND LOCATIONS WHERE BRINE OCCURRENCES
::D

~ ~,Q WERE OBSERVED AND MONITORED THROUGH DECEMBER~ 1990w

'"~ AS PART OF THE BRINE SAMPUNG AND EVALUATION PROGRAM AT WlPP >

~ (Continued) ~~
'"

0
tn >:g

Survey 0irec1i0n
z
0

;c
Room AcaJracy U=Up Angle tng <

Hole or 5=Surveyed North-South East-West Elevation Oia. length O=Oown in >
r'"

> Number location A=Approxmate Coordinates- Coordtnates- H=Horiz. Degrees References·- Remarks c::g m an m >

~
:i
0

n OH44 AJSlS90 5 513453 W622.31 383.46 89 3.4 0 90 M Drilled for hydrologic testing of fractures beneath the
z
~floor. Not a part of routine BSEP sampling. 8
:Ia

OH45 Core ltbrary 5 5391.51 W326.35 384.15 89 14.9 H 0-3 L Monitored for the BSEP since it was drilled 6189. >
3:
:Ia
::1

OH46 Core Library 5 S39151 W31901 381.65 89 15.3 0 90 L Monitored for the BSEP since it was driUed 6189. 6
:Ia
...;

OH47 Gore Library 5 5391.51 W31901 385.90 89 15.2 U 90 L Monitored for the BSEP since it was drifted 7/89.
~

P4X84 5PDV Room 4 A N1138 W0644 394 914 4.8 0 90 B large diameter downhole in south end of Room 4

> often shown to visitors. MB 139 and Iractures
I

beneath the floor are wefl exposed, both of which are-- dry. This is good evidence that no far-field flow

exists.

PR2 516OO1E140 A 51600 El40 388 5 6.1 U 90 B,C Stalactile groWlh monitored as part ot the BSEP from

5185 to 2186.

PR3 51 2821E 140 A 52182 El40 385 5 6.1 U 90 B, C Stalactite growth morutored as part of the OSEP from

5/85 to 2186.

PA4 52748/£140 A 52748 El40 381 5 6.1 U 90 B,C Stalactite growth monitored as part of the BSEP from

5185 to 2186.

WWCl Room C1 A N1420 91 4.9 H 0 B large horizontal hole on south rib of N1420 dritt.
across Irom Room Cl. Photographically monitored
for salt buildup.

>
"C

~
S<
>

The repository is referenced mfeet; therefore the North-South and East-west COORinaIes are presented in feet.
For references. see footnote at end of table.
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FOOTNOTE

Al
A2
A3
B
C
o
E
F
G
H
J
K
l
N

TABLE A·1

LIST OF UNDERGROUND LOCATIONS WHERE BRINE OCCURRENCES
WERE OBSERVED AND MONITORED THROUGH DECEMBER, 1990

AS PART OF THE BRINE SAMPLING AND EVALUATION PROGRAM AT WlPP
(Continued)

TSC-O'Appolonia, 1983 (WIPP-OOE-163)
Bechtel, 1984 (WIPP-OOE-202)
Bechtel, 1985 (WIPP-DOE-213)
Brine Sampling and Evaluation Program File
Records of Special Drill Holes, September 12, 1983: BSEP Files
As-Built Survey Calculation Sheets: BSEP Files
Field Notes, J. Gallerani, Bechtel: BSEP Files
Field Notes, O. DeaJ, IT Corporation: BSEP Rles
Room J Brine Survey: BSEP Files
Room II and l2 Field Notes: SSEP Files
Geotechnical Instrumentation List. November 2. 1983: BSEP files
Excavation Effects Drilhng Program, Data Transmittal August 12, 1986: Excavation Effects Rles: WIPP Geotechnical Engineering Files
Dnlling Record Log: SSEP Files
Survey Data Sheet WIPP Geotechnical Engineering Files

i
ClIt

!
o
>
?3
tr1
<>
r0
C

~oz

~
:lC
>
3:,.,
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~
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~
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AplPENDIX A

BRINE ACCUMULATION

PART II-BRINE ACCUMULATION DATA TABLES



BRINE SAMPLINO AND EVALUATION PROORAM RHPORT 1991 APPHNDIX A

BRINB ACCOKULATION DATA TABLB
Data throuqb December 31, 1991

DAYS DAYS CUMULATIVE
LITERS SINCE USED FOR LITERS LITERS

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

A1X01 10/10/84 00:00 NA 0.000 0.000 0.000 0.00 Roam A1 cOft1)leted.
A1X01 02/26/85 00:00 NA 0.000 0.000 0.000 0.00 Downhole drilled 2/21/85 to 2/26/85.
A1X01 03/12/85 12:20 00.08 70.514 1.000 0.000 0.08 First tfme collected.
AIX01 03/20/85 13:30 00.38 78.562 8.048 0.047 0.46 Brine plus lome IIIJck.
A1X01 03/26/85 11:25 00.23 84.476 5.914 0.039 0.69 Muck in hole, valved leaked, some brine

drained back down hole.
A1X01 04/02/85 12: 15 00.39 91.510 7.034 0.055 1.08
A1X01 04/10/85 12:20 00.33 99.514 8.004 0.041 1.41
A1X01 04/11/85 11:30 00.28 106.479 6.965 0.040 1.69
A1X01 04/23/85 10:50 00.23 112.451 5.972 0.039 1.92
A1X01 04/30/85 13:26 00.26 119.560 -'.109 0.037 2.18
A1X01 05/07/85 09:10 00.25 126.382 6.822 0.037 2.43
A1X01 05/14/85 10:06 00.24 133.421 7.039 0.034 2.67
Al)(01 OS/21/85 11:40 00.26 140.486 7.065 0.037 2.93
A1X01 OS/29/85 10:00 00.27 148.417 7.931 0.034 3.20
Al)(Ol 06/04/85 10:20 00.20 154.431 6.014 0.033 3.40
A1X01 06/11/85 09:40 00.23 161.403 6.972 0.033 3.63
Al)(01 06/18/85 09:34 00.23 168.399 6.996 0.033 3.86
A1X01 06/25/85 09:4J 00.22 175.403 7.004 0.031 4.08
A1X01 07/02/85 11:00 00.23 182.458 7.055 0.033 4.31
A1X01 07/09/85 10:00 00.23 189.417 6.959 0.033 4.54
A1X01 07/16/85 10:55 00.23 196.455 7.038 0.033 4.n
A1XOl 07/24/85 10:00 00.25 204.417 7.962 0.031 5.02 New spot on probe.
o41X01 07/30/85 09:32 00.19 210.397 5.980 0.032 5.21
o41X01 08/06/85 09:37 00.21 217.401 7.004 0.030 5.42
o41X01 08/14/85 09:48 00.23 225.408 8.007 0.029 5.65
o41XOl 08/20/85 10: 18 00.19 231.429 6.021 0.032 5.84
A1X01 08/28/85 09:13 00.23 239.384 7.955 0.029 6.07
A1X01 09/04/85 09:46 00.19 246.407 7.023 0.027 6.26
A1X01 09/10/85 09:30 00.18 252.396 5.989 0.030 6.44
o41X01 09/17/85 09: 10 00.19 259.382 6.986 0.027 6.63
o41X01 09/24/85 09: 11 00.21 266.383 7.001 0.030 6.84
A1X01 10/01/85 09:23 00.21 273.391 7.008 0.030 7.05
A1)(01 10/08/85 12:24 00.20 280.517 7.126 0.028 7.25 Room Al heaters turned on 10/02/85.
A1X01 10/15/85 09:43 00.19 287.405 6.888 0.028 7.44
Al)(01 10/23/85 09:55 00.20 295.413 8.008 0.025 7.64
Al)(01 10/29/85 11 :05 00.17 301.462 6.049 0.028 7.81
A1)(01 11/05/85 08:50 00.19 308.368 6.906 0.028 8.00
A1X01 11/13/85 09: 15 00.22 316.385 8.017 0.027 8.22
"1X01 11/21/85 10:40 00.21 324.444 8.059 0.026 8.43
"lXOl 11/26/85 10: 10 00.14 329.424 4.980 0.028 8.57
A1X01 12/04/85 14: 13 00.20 337.592 8.168 0.024 8.n Sample for chem. anal. #13.
A1X01 12/10/85 10:40 00.15 343.444 5.852 0.026 8.92
A1XOl 12/17/85 13:59 00.19 350.583 7.139 0.027 9.11
A1XOl 01/03/86 09:40 00.41 367.403 16.820 0.024 9.52
A1X01 01/08/86 10:20 00.09 372.431 5.028 0.018 9.61
A1XOl 01/16/86 09:50 00.25 380.410 7.979 0.031 9.86
A1X01 01/23/86 10: 10 00.18 387.424 7.014 0.026 10.04
A1X01 01/31/86 11 :O~ 00.21 395.462 8.038 0.026 10.25
A1X01 02/12/86 10: 10 00.30 407.424 11.962 0.025 10.55
A1XOl 02/19/86 10:55 00.18 414.455 7.031 0.026 10.73
A1X01 02/28/86 14:05 00.23 423.587 9.132 0.025 10.96
A1X01 03/06/86 10:00 00.15 429.417 5.830 0.026 11. l'
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BRINE SAMPLING AND SVALUA11()N PROORAM REPORT \99\ APPSNDIX A

BRIKII ACCtDIULA'1'IOH DATA 'lULl:
Data through Deoeml:»er 31, 1"1

DAYS DAYS CUMULATIVE
LITERS SINCE USED FOR LITERS LITERS

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

A1XOl 03/13/86 09:30 00.18 436.396 6.979 0.026 11.29
A1XOl 03/26/86 09:20 00.33 449.389 12.993 0.025 11.62
A1XOl 04/02/86 09:00 00.18 456.375 6.986 0.026 11.80
A1XOl 04/08/86 09:09 00.15 462.381 6.006 0.025 11.95
A1XOl 04/16/86 11:30 00.20 470.479 8.098 0.025 12.15
A1XOl 04/24/86 09:35 00.20 478.399 7.920 0.025 12.35
A1XOl 04/30/86 10: 13 00.15 484.426 6.027 0.025 12.50
A1XOl 05/06/86 09:40 00.12 490.403 5.977 0.020 12.62
A1XOl 05/13/86 09:25 00.19 497.392 6.989 0.027 12.81
A1XOl OS/20/86 10:16 00.18 504.428 7.036 0.026 12.99
A1XOl OS/27/86 15:05 00.18 511.628 7.200 0.025 13.17
A1X01 06/03/86 09:28 00.17 518.394 6.766 0.025 13.34
A1X01 06/10/86 10:50 00.15 525.451 7.057 0.021 13.49
A1XOl 06/17/86 09:59 00.19 532.416 6.965 0.027 13.68 Sample for brine chemistry, #19.
A1XOl 06/24/86 10: 10 00.18 539.424 7.008 0.026 13.16
A1XOl 07/01/86 12:46 00.19 546.532 7.108 0.027 14.05
A1XOl 07/08/86 10:05 00.16 553.420 6.888 0.023 14.21
A1XOl 07/16/86 09:57 00.20 561.415 7.995 0.025 14.41
A1XOl 07/22/86 09:26 00.16 567.393 5.978 0.027 14.57
A1XOl 07/29/86 10:05 00.17 574.420 7.027 0.024 14.74
A1XOl 08/05/86 10:21 00.19 581.431 7.011 0.027 14.93
A1XOl 08/12/86 09:58 00.18 588.415 6.984 0.026 15.11
A1X01 08/19/86 10:40 00.18 595.444 7.029 0.026 15.29
A1XOl 08/26/86 10:07 00.18 602.422 6.978 0.026 15.47 Static level not measured.
A1XOl 09/04/86 10:02 00.20 611.418 8.996 0.022 15.67 Sample tI 17.
A1XOl 09/09/86 10:30 00.15 616.438 5.020 0.030 15.82
Al)(Ol 09/16/86 09:36 00.18 623.400 6.962 0.026 16.00
Al)(Ol 09/23/86 09:41 00.18 630.403 7.003 0.026 16.18
Al)(Ol 10/01/86 11:40 00.19 638.486 8.083 0.024 16.37
Al)(Ol 10/08/86 10:34 00.17 645.440 6.954 0.024 16.54
Al)(Ol 10/14/86 10:57 00.15 651.456 6.016 0.025 16.69
Al)(Ol 11/05/86 10:30 0.55 673.438 21.982 0.025 17.24
A1X01 11/20/86 11 :45 00.38 688.490 15.052 0.025 17.62
Al)(Ol 12/31/86 12:05 00.96 729.503 41.013 0.023 18.58
A1XOl 02/03/87 12: 15 00.80 763.510 34.007 0.024 19.38 T=31.5c, T 28.4, pH 6.11.
AllCOl 03/06/87 11:55 0.79 794.497 30.987 0.025 20.17
Al)(01 03/30/87 11:58 0.59 818.499 24.002 0.025 20.76
Al)(Ol 05/07/87 10:50 0.96 856.451 37.952 0.026 21.74
A1XOl 06/17/87 11:40 1.04 897.486 41.035 0.025 22.78 Sample removed for chemistry. tl123A, #123B.
Al)(Ol 07/28/87 11:45 1.17 938.490 41.004 0.029 23.95
A1)(01 09/01/87 11 :55 0.79 973.497 35.007 0.023 24.74 Collected for chemistry, sample tl161 A&B.

Hose came loose and some brine may have
drained back down hole. Trace of diesel/all
in brine.

Al)(Ol 10/20/87 11:08 1.39 1022.460 48.963 0.028 26.13
Al)(Ol 11119/&7 10:30 0.77 1052.440 29.980 0.026 26.90 Collected for chemistry, sample #223.
A1X01 01/04/88 11 : 10 1.20 1098.470 46.030 0.026 28.10
Al)(Ol 02/08/88 13:25 0.68 1133.560 35.090 0.019 28.78 Collected for chemistry, sample #303 &

11304. Lost some brine back down into hole.
A1XOl 03/30/88 12: 10 2.25 1184.510 50.950 0.044 31.03 Collected for chemistry, sample #389, #390

&#391. Volume high due to lack of complete
evacuation on 2/08/88.

Al)(Ol 05/12/88 10: 10 1.09 1227.420 42.910 0.025 32.12 SampLed for Sandia PA.
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BRINE SAMPLING AND EVALUATION PROORAM REPORT 199\ AI)PENDIX A

BRIN. ACCUMULATION DATA TABL.
Data throuqh DeoULbar 31, 1111

DAYS tlAYS CUMULATIVE
LITERS SINCE USED FOR LITERS LITERS

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

AlleOl 07/12188 09:30 1.56 1288.400 60.980 0.026 33.68 Collected for chemistry, sample *460 •
*462.

AlleOl 09/27/88 08:25 1.82 1365.350 76.950 0.024 35.50 Collected for chemistry, sample 1520 •
1523.

Al)(Ol 12/13/88 09:30 2.35 1442.400 n.050 0.030 37.85 Collected for chemistry, sample *602 •
#605.

Al)(Ol 03/14/89 09:30 2.54 1533.396 91.000 0.028 40.39 Check valve and hook in hole. Collected for
chemistry, simple .666 • 670.

AllC01 04/06/89 11:55 NA 1556.497 0.000 0.000 40.39 Room locked.
Al)(01 04/20/89 10:00 NA 1570.417 0.000 0.000 40.39 Room locked.
AllC01 05/17/89 11:55 1.94 1597.497 64.101 0.030 42.33 Collected for chemistry, sample .752 - 755

A It B.
AllCOl 07/11/89 10: 10 1.30 1652.424 54.927 0.024 43.63
AllC01 09/12/89 11~40 2.25 , 715 .486 63.062 0.036 45.88 Sample saved for chemistry.
AllCOl 10/10/89 09:40 NA 1743.403 0.000 0.000 45.88 Installed collecting device. Collection

point for brine located outside room.
AlleOl 10/20/89 10:42 0.74 1753.446 37.960 0.019 46.62 Sample saved for chemistry, sample .851.

Some brine may have been left in hole.
AlleOl 11/10/89 09:56 0.72 ln4.414 20.968 0.034 47.34 Sample saved for chemistry, sample

.a61·1,2.
A1leO' 11/29/89 12: 10 0.65 1793.507 19.093 0.034 47.99 Sample saved for chemistry, sample #872.
AllC01 12/12/89 09:10 0.50 1806.382 12.875 0.039 48.49 Sample saved for chemistry, sample .883.
Alle01 01/04/90 10: 11 0.63 1829.424 23.042 0.027 49.12
Al)(01 01/17/90 11:29 0.30 1842.478 13.054 0.023 49.42
AlleOl 01/31/90 09:56 0.15 1856.414 13.~~6 0.011 49.57
,Alle01 02/13/90 09:40 0.26 1869.403 12.989 0.020 49.83
,A 1leO' 02/27/90 12:11 0.64 1883.508 14.10'5 0.045 50.47
,A lleOl 03/05/90 11 :03 0.79 1889.460 5.952 0.133 51.26
,A 1leOl 03/21/90 11:26 0.52 1905.476 16.016 0.032 51. 78
AllCOl 04/06/90 10:35 0.48 1921.441 15.965 0.030 52.26
AllCOl 04/17/90 11:49 0.37 1932.492 11.051 0.033 52.63
AllCOl 04/24/90 10:38 0.23 1939.443 6.951 0.033 52.86
A1XOl 05/02/90 11:47 0.25 1947.491 8.048 0.031 53.11
AllCOl 05/09/90 11:26 0.23 1954.476 6.985 0.033 53.34
AlleOl 05/16/90 NA 1961.000 6.524 0.000 53.34 No vacuum in sampler.
A1XOl 05/17/90 08:36 0.18 1962.358 7.882 0.023 53.52
AlleOl OS/23/90 12:32 0.22 1968.522 6.164 0.036 53.74
AlleOl 05/31/90 10:41 0.24 1976.445 7.923 0.030 53.98
AllCOl 06/06/90 11:09 0.20 1982.465 6.020 0.033 54.18
AlleOl 06/14/90 09:45 0.23 1990.406 7.941 0.029 54.41
AlleOl 06/28/90 09:59 0.38 2004.416 14.010 0.027 54.79
AllC01 07/'4/90 10:00 NA 2020.000 0.000 0.000 0.00 HAaters turned off.
AllCOl 07/17/90 09:52 0.39 2023.411 18.995 0.021 55.18
A1XOl 07125/90 08:25 0.42 2031.351 7.940 0.053 55.60
A1XOl 08/07/90 11: 10 0.42 2044.465 13.114 0.032 56.02
Alle01 08/16/90 11:25 0.33 2053.476 9.011 0.037 56.35
A1X01 08/22190 11 :44 0.24 2059.489 6.013 0.040 56.59
AllCOl 08/29/9') 12:50 0.20 2066.53~ 7.046 0.029 56.79
AllCOl 09/05/90 11 :45 0.25 2073.490 6.955 0.036 57.04
A1x01 09/13/90 09:56 0.21 2081.414 7.924 0.027 57.25
Al)(01 09/25/90 12:05 0.34 2C93.503 12.089 0.000 57.59 Partial evacuation.
AllC01 09/26/90 10:57 0.10 2094.456 0.953 0.034 57.69 Combined with 0.34 liters from 09/25/90.

Used 0.44 liters for calculation.
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BRINE SAMPUNO AND BVALUA'rION PROORAM MBPORT 1991 Al'l»ttN01X A

:lRIBI ACCmcULA'l'IOB DATA 'l'ABLI
Data throuqh Deoeuer 31, 1"1

DAYI DAYI C\MJLATIVE
LITERS SINCE USED FOR LITERS LITERS

LOCATION DATI TIME REMOVED 1/1/85 CALCULAT ION PER DAY COLLECTED REMARkS

A1X01 10/03/90 10:03 0.25 2101.419 6.963 0.036 57.94
A1)(01 10/10/90 11:46 0.20 2108.490 7.071 0.028 58.14
A1)(01 10/18/90 10:57 0.23 2116.456 7.966 0.029 58.37
A1)(01 10/24/90 12:20 0.21 2122.514 6.058 0.035 58.58
A1)(01 10/31/90 11 :37 0.20 2129.484 6.970 0.029 58.78
A1X01 11/07/90 10:54 0.22 2136.454 6.970 0.032 59.00
A1X01 11/14/90 11:52 0.22 2143.494 1.040 0.031 59.22
A1X01 11/28/90 10:54 0.39 2157.454 13.960 0.028 59."
A1X01 12/05/90 08:59 0.28 2164.314 6.920 0.040 59.19
A1)(01 12/13/90 09:40 0.27 21n.403 8.029 0.034 60.16
A1X01 12/20/90 09:01 0.22 2179.376 6.973 0.032 60.31
A1)(01 01/09/91 09:10 0.47 2199.382 0.000 0.000 60.85 Some brine may hive been ltft in holt.
A1X01 01/16/91 09:20 0.30 2206.389 27.013 0.029 61.15 Combined with 0.41 litera from 01/09/91.
A1X01 01/23/91 10:29 0.25 2213.431 7.048 0.035 61.40
A1X01 01/30/91 10:30 0.21 2220.438 1.001 0.030 61.61
A1X01 02/13/91 11:40 0.33 2234.486 14.048 0.023 61.94
A1X01 02/20/91 10:50 Trlct 2241.451 6.965 0.000 61.94 Sampltr failed, Icces. restricted. Last

time eempled for BSEP.

A1X02 10/10/84 00:00 NA 0.000 0.000 0.000 0.00 Room A1 compltted.
A1X02 03/07/85 09:30 NA 65.396 1.000 0.000 0.00 Upholt drilled 2/21/85 to 3/01/85. Hit

brtne at 12 ft. on 2/27/85.
A1X02 03/12/85 12:00 NA 70.500 6.104 0.000 0.00 Trice brine, detpened hole to clay seam.

Moteture on back 1 ft radius.
A1X02 03/20/85 13:00 NA 18.542 14.146 0.000 0.00 Trice brine, drip mi,.ing funnel.
A1X02 03/26/85 11 :25 NA 84.476 20.080 0.000 0.00 Repoaitioned funnel, collected one cup of

salt crystals with trace of brine.
A1X02 04/02/85 12: 15 00.21 91.510 27.114 0.008 0.21 Some drips mi.sing funnel.
A1X02 04/10/85 12:20 00.22 99.514 8.004 0.027 0.43 Collecting container had leak.
A1X02 04/17/85 11:30 00.12 106.479 6.965 0.017 0.55 Some drips missing funnel.
A1X02 04/Z3/85 10:50 00.12 112.451 5.9n 0.020 0.67 Some drips missing funnel.
A1X02 04/30/85 13: 16 00.12 119.553 7.102 0.017 0.79 Some drips missing funnel.
A1X02 05/07/85 09:05 00.16 126.378 6.825 0.023 0.95
A1X02 05/14/85 10:04 00.19 133.419 7.041 0.027 1.14
A1X02 OS/21/85 11 :35 00.13 140.483 7.064 0.018 1.27 Some drips missing funnel.
A1X02 OS/29/85 10:00 00.21 148.417 7.934 0.026 1.48
A1X02 06/04/85 10:25 00.17 154.434 6.017 0.028 1.65
A1X02 06/11/85 09:40 00.05 161.403 6.969 0.007 1. 70
A1X02 06/18/85 09:30 00.08 168.396 6.993 0.011 1. 78 Some drips missing funnel, big stalactite

formed.
A1)(02 06/25/85 09:45 00.16 175.406 7.010 0.023 1.94
A1X02 07/02/85 11 :00 00.10 182.458 7.052 0.014 2.04
A1X02 07/09/85 09:58 00.15 189.415 6.957 0.022 2.19
A1)(02 07/16/85 10:53 00.24 196.453 7.038 0.034 2.43
A1)(02 07/24/85 09:49 00.24 204.409 7.956 0.030 2.67
A1X02 07/30/85 09:30 00.15 210.396 5.987 0.025 2.82
A1X02 08/06/85 09:35 00.14 217.399 1.003 0.020 2.96
A1X02 08/14/85 09:26 00.05 225.393 7.994 0.006 3.01
A1X02 08/20/85 10: 13 00.09 231.426 6.033 0.015 3.10
A1)(02 08/28/85 09:08 00.06 239.381 7.955 0.008 3.16
A1)(02 09/04/85 09:44 00.01 246.406 7.025 0.010 3.23
A1)(02 09/10/85 09:24 00.12 252.392 5.986 0.020 3.35
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BRJNB SAMPLINO AND eVALUATION PROORAM RnPORT t99t APPBNOIX A

BRINI ACCtlKULATION DATA TABLI
Data thZ'o\lqh Deceaber 31, 1111

DAYS DAYS CUMULATIVE
LITERS SINCE USED FOR LITERS LITERS

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

A1)(02 09/17/85 09:08 00.13 259.381 6.989 0.019 3.48 Some drips mis.ing funnel.
A1)(02 09/24/85 09:07 00.17 266.380 6.999 0.024 3.65
A1)(02 10/01185 09:21 00.14 273.390 7.010 0.020 3.79
A1X02 10/08/85 12: 19 00.16 280.513 7.123 0.022 3.95 Room A1 heaters turned on 10/02/85.
A1X02 10/15/85 09:41 00.12 287.403 6.890 0.017 4.07
A1X02 10/23/85 09:43 00.19 295.405 8.002 0.024 4.26
A1X02 10/29/85 11 :02 00.12 301.460 6.055 0.020 4.38
A1X02 11/05/85 08:46 00.12 308.365 6.905 0.017 4.50
A1X02 11/13/85 09:16 00.13 316.386 8.021 0.016 4.63 some drips missing funnel.
A1X02 11/21/85 10:45 00.13 324.448 8.062 0.0~6 4.76 Some drips misling funn.l.
A1X02 12/04/85 14:07 00.14 137.588 13.140 0.011 4.90 Sample for chem. Inll ••,2.
A1X02 12/10/85 10:31 00.08 343.438 5.850 0.014 4.98
A1X02 12/17/85 13:56 00.03 350.581 1.143 0.004 5.01
A1X02 01/03/86 09:40 00.01 367.403 16.822 0.001 5.02 ~~ drips mi.ling funnel.
A1X02 01/23/86 10: 10 00.06 387.424 20.021 0.003 5.08 New, larger funnel since 01/17.
A1X02 01/31/86 11:05 00.23 395.462 8.038 0.029 5.31
A1X02 02112/86 10: 10 00.22 401.424 11.962 0.018 5.53
A1)(02 02/19/86 10:50 00.07 414.451 7.027 0.010 5.60
A1X02 02128/86 14:00 00.02 423.583 9.132 0.002 5.62
A1X02 03/13/86 09:30 00.05 436.396 12.813 0.004 5.67
A1X02 03/26/86 09:20 00.05 449.389 12.993 0.004 5.72
A1X02 04/02/86 09:00 00.08 456.375 6.986 0.011 5.80
A1X02 04/16/86 11:30 00.10 470.479 14.104 0.007 5.90 Sample for chemical analysis .2.
A1X02 04/24/86 09:35 00.05 478.399 1.920 0.006 5.95 Sample for chemistry.
A1X02 04/30/86 10: 10 00.01 484.424 6.025 0.012 6.02 Sample for chemiltry.
A1X02 05/06/86 09:40 00.16 490.403 5.979 0.021 6.18
A1X02 05/13/86 09:25 00.02 497.392 6.989 0.003 6.20 Sample for chemistry, S #2.
A1X02 OS/20/86 10: 16 00.04 504.428 1.036 0.006 6.24
A1X02 OS/27/86 15:05 00.15 511.628 7.200 0.021 6.39
A1X02 06/03/86 09:28 00.13 518.394 6.766 0.019 6.52
A1X02 06/10/86 10:50 00.10 525.451 1.057 0.014 6.62
A1X02 06/11/86 09:59 00.12 532.416 6.965 0.017 6.74
A1X02 06/24/86 10: 10 00.25 539.424 1.008 0.036 6.99
A1X02 01/01/86 12:44 00.23 546.531 1.107 0.032 7.22
A1X02 07/08/86 10:05 00.11 553.420 6.889 0.016 1.33
A1X02 07/16/86 09:54 00.25 561.413 1.993 0.031 1.58
A1X02 01/22/86 09:26 00.16 567.393 5.980 0.027 7.74
A1X02 07/29/86 10:05 00.26 574.420 1.027 0.037 8.00
A1X02 08/05/86 10: 19 00.22 581.430 7.010 0.031 8.22
A1X02 08/12/86 09:58 00.28 588.415 6.985 0.040 8.50
A1X02 08/19/86 10:38 00.26 595.443 7.028 0.037 8.76
A1X02 Oan6/86 10:07 00.24 602.422 6.979 0.034 9.00 Sample #6.
A1X02 09/04/86 10:01 00.35 611.417 8.995 0.039 9.35
A1X02 09/09/86 10:25 00.17 616.434 5.017 0.034 9.52
A1X02 09/16/86 09:35 00.27 623.399 6.965 0.039 9.79
A1X02 09/23/86 09:39 00.26 630.402 7.003 0.037 10.05
A1X02 10/01/86 11:39 00.24 638.485 8.083 0.030 10.29
A1X02 10/08/86 10:32 00.17 645.439 6.954 0.024 10.46
A1X02 10/14/86 10:53 00.13 651.453 6.014 0.022 10.59
A1X02 11/05/86 10:30 0.30 673.438 21.985 0.014 10.89
A1X02 11/20/86 11 :43 00.11 688.488 15.050 0.007 11.00
A1X02 12131/86 12:10 00.14 729.507 41.019 0.003 11.14 Low readings from 11/20/86 to 6/20/87 may

be due to blockage in collecting system.
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81UN11AMPUNO AND BVALUATJON PROORAM RRJlOR'" 1991 APPUNDlX A

BRI•• ACCUICUU'1':1:0. DATA TUL.
Data throu,b D.oeabar 31, 1"1

DAYI DAYI CI.MJLATIVE
LITERI SINCE USED 'OR LITERS LITERI

LOCATION DATE TIME REMOVED 1/1/15 CALCULATION PER DAY COLLECTED REMARKS

A1X02 02/03/11 12: 16 NA 763.000 33.493 0.000 11.14
A1)(02 03/06/81 11,55 0.05 194.491 64.990 0.001 11.19
A1X02 03/30/87 11:55 0.01 818.497 24.000 0.000 11.20 Tubing plUiged, unlbl. to open.
A1X02 05/07/87 10:45 0.01 856.448 1.000 0.000 11.21 Tubing plugged, unlbl. to open.
A1X02 06/30/87 12:00 1.58 910.500 92.003 0.011 1Z.79 RtMOvld Mltll funnel, which w.a plUiged.

MOlt of the brine coll.cted W~& ,n the
f\lWtl. Inlt.lled • larg. pl.atlc funnel.

A1XOZ 07/28/87 11:45 0.85 938.490 27.990 0.030 13.64 Sempll collicted for chtml~trv .~,. "41.
A1x02 09/01/87 11:55 0.94 91'3.491 35.007 0.027 14.58 Coll.cted for chemiatry, lampl. "59 All.
A1X02 10/20/81 10.59 1.84 1022.460 48.963 0.038 16.42
A1x02 11/19/87 10:30 1.09 1052.440 29.980 0.036 17.51 Coll.cted for chemistry, sampl. 226.
A1X02 01/04/88 11:05 3.73 1098.460 46.020 0.081 21.24
A1X02 02/08/88 13:17 1.65 1133.550 35.090 0.047 22.19 Coll.cted for chemiatry, lampl. '299, *300,

1301 &1302.
"'X02 03/30/88 12:20 4.86 1184.510 50.960 0.095 27.75 Collicted for chemiatry, lampl. *343 •

*352.
"'X02 06/14/88 09:00 5.15 1260.380 75.110 0.068 32.90 Coll.cted for chemistry, .ampl. 1402 •

1lUt06. Removed to provit4. room for furth.r
COUlct ion.

A1X02 07/12188 09:30 1. 11 1288.400 28.020 0.040 34.01 Collicted for chemistry, lampl' *458 &
*459.

A1X02 09/15/88 11 :00 0.18 1353.460 0.000 0.000 34.19 Not fUlly Ivaculttd. Do not UI' for
cllculltion.

A1X02 09/27/88 08:30 3.00 1365.350 76.950 0.041 37.19 Collicted for chemiltry, lampll 1514 -
"'9. U~ed 3.18 lftlra for calculation
(0.18 om 9/15 + 3.00 on 9/27).

A1)(02 12/13/88 09:30 2.50 1442.400 77.050 0.032 39.69 Collicted for chemiatry, sample 1597 -
N01.

A1X02 04/06/89 11 :55 NA 1556.497 0.000 0.000 39.69 Room locked.
A1X02 04/20/89 10:00 NA 1570.417 0.000 0.000 39.69 Room locked.
A1lC02 05/17/89 12:05 4.47 '1597.503 155.107 0.029 44.16 Sample .Ivld for chemtstry, lampl. '750 •

751 A &8.
A1lC02 07/11/89 10:05 2.32 1652.420 54.917 0.042 46.48
A1X02 U9/12/89 11 :35 2.77 1715.483 63.063 0.044 49.25 Sample saved for chemtstry.
A1X02 10/10/89 09:25 1.57 1743.392 27.909 0.056 50.82 Sampll savld for chemistry, sample 1847.
A1X02 10/10/89 10:00 NA 1743.417 0.000 0.000 50.82 Repolittoned collectt~~ tube from funnel.

Colliction potnt for brine loclttd outlid.
room.

A1x02 10/20/89 10:44 NA 1753.447 0.000 0.000 50.82 No .a~le.

A1X02 11/10/89 10:08 1.90 1774.422 31.030 0.061 52.72 Sample saved for chemistry, .ampll
*862-1,2,3,4.

A1X02 11/29/89 12: 10 0.53 1793.507 19.085 0.028 53.25 Sampll .avld for chemistry, lampl. M873.
A1)(02 12112/89 09:20 0.05 1806.389 12.M2 0.004 53.30 Sampll lavld for themtstry, sa~ll 1884.
A1lC02 01/04/90 10:50 0.22 1829.451 23.062 0.010 53.52 Hos. broken, some brine leakld to floor.

Fixed hose, funnel full of brine.
A1lC02 01/17/90 11:35 1.20 1842.483 13.032 0.092 54.72
A1X02 01/31/90 10:27 0.53 1856.l,~~; 13.952 0.038 55.25
A1X02 02113/90 09:53 0.29 1869.412 12.977 0.022 55.54
A1X02 02/27/90 12: 17 0.45 1883.512 14.100 0.032 55.99
A1X02 03/05/90 11 :11 0.58 1889.466 5.954 0.097 56.57
A1X02 03/21/90 11:26 0.18 1905.476 16.010 0.011 56.75
A1X02 04/06/90 10:40 0.34 1921.444 15.968 0.021 57.09
A1lC02 04/17/90 11:53 0.17 1932.495 11,051 0.015 57.26
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BRINE SAMPLING AND EVALUATION PROORAM REPORT 1991 APPENDIX A

BRINB ACCUKULATION DATA TABLB
Data throuqh December 31, 1991

DAYS DAYS CUMULATIVE
LITERS SiNCE USED FOR LITERS LITERS

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

A1X02 04/24/90 10:40 0.01 1939.444 6.949 0.001 57.27
A1X02 05/02/90 11 :49 0.23 1947.492 8.048 0.029 57.50
A1X02 05/09/90 11:13 0.19 1954.467 6.975 0.027 57.69
A1X02 05/16/90 10:49 0.23 1961.451 6.984 0.033 57.92
A1X02 OS/23/90 12:32 0.20 1968.522 7.071 0.028 58.12
A1X02 05/31/90 10:29 0.25 1976.437 7.915 0.032 58.37
A1X02 06/06/90 11:20 0.13 1982.472 6.035 0.022 58.50
A1X02 06/14/90 09:51 0.11 1990.410 7.938 0.014 58.61
A1X02 06/28/90 10:08 0.24 2004.422 14.012 0.017 58.85
A1X02 37/14/90 10:00 NA 2020.000 0.000 0.000 0.00 Heaters turned off.
A1X02 07/17/90 09:51 0.23 2023.410 18.988 0.012 59.08
A1X02 07/25/90 08:30 0.15 2031.354 7.944 0.019 59.23
A1X02 08/07/90 10:53 0.32 2044.453 13.099 0.024 59.55
A1X02 08/16/90 11 :30 0.11 2053.479 9.026 0.012 59.66
A1X02 08/22/90 11 :52 0.25 2059.494 6.015 0.042 59.91
A1X02 08/29/90 12:52 0.32 2066.536 7.042 0.045 60.23
A1X02 09/05/90 11 :50 0.27 2073.493 6.957 0.039 60.50
A1X02 09/13/90 09:58 0.33 2081.415 7.922 0.042 60.83
A1X02 09/25/90 12: 15 0.46 2093.510 12.095 0.038 61.29
A1X02 10/03/90 10:03 0.28 2101.419 7.909 0.035 61.57
A1X02 10/10/90 11 :43 0.25 2108.488 7.069 0.035 61.82
A1X02 10/18/90 11 :04 0.31 2116.461 7.973 0.039 62.13
A1X02 10/24/90 12:22 0.20 2122.515 6.054 0.033 62.33
A1X02 10/31/90 11 :50 0.22 2129.493 6.978 0.032 62.55
A1X02 11/07/90 10:56 0.23 2136.456 6.963 0.033 62.78
A1X02 11/14/90 11:54 0.20 2143.496 7.040 0.028 62.98
A1X02 11/28/90 10:56 0.47 2157.4:,6 13.960 0.034 63.45
A1X02 12/05/90 09:02 0.21 2164.376 6.920 0.030 63.66
A1X02 12/13/90 09:45 0.27 2172.406 8.030 0.034 63.93
A1X02 12/20/90 09:04 0.24 2179.378 6.972 0.034 64.17
A1X02 12/20/90 09:04 0.24 2179.378 6.972 0.034 67.13
A1X02 01/09/91 09:10 0.71 2199.382 20.004 0.035 67.84
A1X02 01/16/91 09:25 0.28 2206.392 7.010 0.040 68.12
A1X02 01/23/91 10:20 0.26 2213.431 7.039 0.037 68.38
A1X02 01/30/91 10:34 0.27 2220.440 7.009 0.039 68.65
A1X02 02/13/91 11:40 0.50 2234.486 14.046 0.036 69.15
A1X02 02/20/91 10:55 0.26 2241.455 6.969 0.037 69.41
A1X02 02/27/91 10:35 0.24 2248.441 6.986 0.034 69.65
A1X02 03/07/91 10:30 0.26 2256.438 7.997 0.033 69.91
A1X02 03/20/91 11 :31 0.35 2269.480 13.042 0.027 70.26
A1X02 03/28/91 11:13 0.15 2277.467 7.987 0.019 70.41
A1X02 04/10/91 09:30 0.30 2290.396 12.929 0.023 70.71
A1X02 05/14/91 09:57 1.58 2324.415 0.000 0.000 72.29 Partial evacuation.
A1x02 05/15/91 10:36 0.12 2325.442 35.046 0.049 72.41 Combined with 1.58 liters from 05/14/91-
A1X02 05/30/91 12: 15 0.62 2340.510 15.068 0.041 73.03
A1X02 06/05/91 14: 18 0.20 2346.596 6.086 0.033 73.23
A1X02 06/12/91 10:51 0.25 2353.452 6.856 0.036 73.48
A1X02 06/19/91 15: 10 0.25 2360.632 7.180 0.035 73.73
A1X02 06/26/91 09:50 0.24 2367.410 6.778 0.035 73.97
A1X02 07/11/91 11 :01 0.65 2382.459 15.049 0.043 74.62
A1X02 07/17/91 10: 15 0.26 2388.427 5.968 0.044 74.88
A1X02 07/30/91 09:55 0.49 2401.413 12.986 0.038 75.37
A1X02 08/08/91 08:35 0.3Z 2410.358 8.945 0.036 75.69
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BRINE SAMPLINO AND EVALUATION PROORAM REPORT 1991 APPENDIX A

BRIR. ACCUKULATIOR DATA TABLE
Data throuqh D.ceaJ:»er 31, 1111

DAYS DAYS ClMJLATIVE
LITERS SINCE USED FOR LITERS LITERS

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

A1X02 08/14/91 09:32 0.15 2416.391 6.039 0.025 15.84
A1X02 08/21/91 09:40 0.39 2423.403 7.006 0.056 16.23
A1X02 08/28/91 09:06 0.29 2430.379 6.916 0.042 16.52
A1X02 09/04/91 10: 15 0.16 2431.421 1.048 0.023 16.68
A1X02 09111/91 11:15 0.43 2444.469 1.042 0.061 11.11
A1X02 10/02/91 10:30 1.15 2465.438 20.969 0.055 18.26
A1X02 10/16/91 10:35 0.73 2479.441 14.003 0.052 18.99
A1X02 10/31/91 10:28 0.68 2494.436 14.995 0.045 79.61
A1X02 11/06/91 11:40 0.12 2500.486 6.050 0.020 79.79
A1X02 11113/91 10: 10 0.11 2501.424 6.938 0.016 79.90
A1X02 11/20/91 09:45 0.04 2514.406 6.982 0.006 79.94
A1X02 11/21/91 08:55 0.02 2521.372 6.966 0.003 19.96
A1X02 12/04/91 10:25 0.05 2528.434 7.062 0.001 80.01
A1X02 12/11/91 10:20 0.05 2535.431 6.991 0.001 80.06
A1X02 12/18/91 10:20 0.02 2542.431 1.000 0.003 80.08

A3X01 11/06/&4 00:00 WA 0.000 0.000 0.000 0.00 Roam A3 c~leted.

A3X01 01/14/85 00:00 NA 0.000 0.000 0.000 0.00 Downhole drilled 12/20/85 to 1/14/85.
Al)(01 02/05/85 11:10 NA 35.465 1.000 0.000 0.00 Moilt muck at the bottom.
A3X01 02/19/85 13:40 00.30 49.569 15.104 0.020 0.30 Some oil. First time collected.
A1X01 02/26/85 13:20 00.23 56.556 6.981 0.033 0.53 Brtne and oil.
A3X01 01/07/85 09:45 00.26 65.406 8.850 0.029 0.19
A1X01 01/12/85 11:45 00.17 70.490 5.0&4 0.033 0.96
A3X01 01/20/85 11: 14 00.19 78.551 8.061 0.024 1.15 Valved leaked, some brine drained back down

hole.
A1X01 01/26/85 11:12 00.22 84.461 5.916 0.011 1.11
A3X01 04/02/85 12:00 00.21 91.500 7.033 0.010 1.58
A1X01 04/10/85 12:00 00.23 99.500 8.000 0.029 1.81
A1X01 04/11/85 11:20 00.20 106.412 6.9n 0.029 2.01
A1X01 04/23/85 10:41 00.16 112.445 5.913 0.021 2.11
A1X01 04/10/85 13:35 00.20 119.566 7.121 0.028 2.31
A1X01 05/07/85 08:55 00.20 126.172 6.806 0.029 2.57
A1X01 05/14/85 09:56 00.17 113.414 7.042 0.024 2.74
A1X01 OS/21/85 12:00 00.20 140.500 7.086 0.028 2.94
A1X01 OS/29/85 09:25 00.21 148.392 7.892 0.027 3.15
A1X01 06/04/85 09:55 00.16 154.411 6.021 0.027 3.31
A1X01 06/11/85 09:25 00.18 161.192 6.979 0.026 3.49
A1X01 06/18/85 09:27 00.18 168.394 7.002 0.026 1.61
A1X01 06/25/85 09:30 00.19 175 .396 7.002 0.027 1.86
A1X01 07/02/85 11:00 00.19 182.458 7.062 0.021 4.05
A1XOl 07/09/85 09:50 00.17 189.410 6.952 0.024 4.22
A1X01 07/16/85 10:50 00.18 196.451 7.041 0.026 4.40 Brine effervesces.
A1X01 07/24/85 09:47 00.21 204.408 7.957 0.026 4.61
A1X01 07/10/85 09:10 00.15 210.396 5.988 0.025 4.76
A3X01 08/06/85 09:10 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 6.012 0.021 5.29
A3X01 08/28/85 09:05 00.21 239.178 7.956 0.026 5.50
A3X01 09/04/85 09:29 00.17 246.395 7.017 0.024 5.67
A3X01 09/10/85 09:20 00.15 252.189 5.994 0.025 5.82
A3X01 09/17/85 09:06 00.16 259.179 6.990 0.023 5.98
A1X01 09/24/85 09:03 00.17 266.311 6.998 0.024 6.15
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BRINB SAMPUNO AND EVALUATION PROORAM REPORT 1991 APPHNDlX A

BRIN. ACCUMULATIOH DATA TABLE
Data throuqh Dec8JD.ber 31, 1991

DAYS DAYS CLMJLATIVE
LITERS SINCE USED FOR LITERS LITERS

LiOCATION DATE TIME REMOVED 1/1/85 rALCULATlON PER DAY COLLECTED REMARKS

A3x01 10/01/85 09: 18 00.18 213.381 1.010 0.026 6.33
A3x01 10/08/85 12:35 00.18 280.524 1.131 0.025 6.51 ROOM A3 heeter! turned on 10/02/85.
A3X01 10/15/85 09:35 00.16 281.399 6.875 0.023 6.61
A3x01 10/23/85 09:40 00.19 295.403 8.004 0.024 6.86
A3X01 10/29/85 11 : 11 00.14 301.466 6.063 0.023 1.00
A3X01 11/05/85 08:42 00.16 308.362 6.896 0.023 1.16
A3X01 11/13/85 09:30 00.19 316.396 8.034 0.024 1.35
A3X01 11/21/85 10:30 00.19 324.438 8.042 0.024 1.54
A3X01 11/26/85 09:55 00.10 329.413 4.975 0.020 1.64
A3X01 12/04/85 14:03 00.18 331.585 8.1n 0.022 1.82 Sample for chem. anal. #10.
A3X01 12/10/85 10:46 00.14 34.":.449 5.864 0.024 1.96
A3X01 12/11/85 13:55 00.14 350.580 1.131 0.020 8.10
A3X01 01/03/86 10:0CJ 00.39 361.417 16.837 0.023 8.49
A3X01 01/08/86 10: 10 00.11 3n.424 5.001 0.022 8.60
A3X01 01/16/86 09:35 00.18 380.399 7.975 0.023 8.78
A3X01 01/23/86 10:00 00.15 387.411 7.018 0.021 8.93
A3X01 01/31/86 10:55 00.18 395.455 8.038 0.022 9.11
A3X01 02/12/86 10:00 00.21 401.417 11.962 0.023 9.38
A3)(01 02/19/86 10:40 00.15 414.444 7.021 0.021 9.53
A3X01 02/28/86 14:20 00.22 423.597 9.153 0.024 9.75
A3X01 03/06/86 09:50 00.14 429.410 5.813 0.024 9.89
A3X01 03/13/86 09:20 00.15 436.389 6.919 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 04/08/86 09:05 00.14 462.378 6.010 0.023 10.64
A3X01 04/16/86 11:25 00.18 470.416 8.098 0.022 10.82
A3X01 04/24/86 09:30 00.18 478.396 7.920 0.023 11.00
A3X01 04/30/86 10:00 00.14 484.417 6.021 0.023 11.14
A3X01 05/06/86 09:35 00.14 490.399 5.982 0.023 11.28
A3X01 05/13/86 09:20 00.15 497.389 6.990 0.021 11.43
A3X01 OS/20/86 10: 10 00.15 504.424 7.035 0.021 11.58
A3X01 OS/21/86 15:00 00.16 511.625 7.201 0.022 11.74
A3X01 06/03/86 09:20 00.15 S18.389 6.764 0.022 11.89
A3X01 06/10/86 10:42 00. ~6 525.446 7.057 0.023 12.05
A3X01 06/17/86 09:51 00.12 532.410 6.964 0.011 12.17 Sample for brine chemistry, #18.
A3X01 06/24/86 10:05 00.16 539.420 7.010 0.023 12.33
A3X01 07/01/86 12:35 00.16 546.524 7.104 0.023 12.49
A3X01 07/08/86 09:57 00.15 553.415 6.891 0.022 12.64
A3X01 07/16/86 09:47 00.19 561.408 7.993 0.024 12.83
A3X01 07/22/86 09:23 00.14 567.391 5.983 0.023 12.97
A3X01 07/29/86 10:00 00.14 574.411 7.026 0.020 13.11
A3X01 08/05/86 10: 15 00.18 581.427 7.010 0.026 13.29
A3X01 08/12186 09:50 00.16 588.410 6.983 0.023 13.45
A3X01 08/19/86 10:35 00.16 595.441 7.031 0.023 13.61
A3X01 08/26/86 10:00 00.15 602.411 6.976 0.022 13.76 Static level not measured.
A3X01 09/04/86 09:52 00.20 611.411 8.994 0.022 13.96 SaJ11)le # 16.
A3X01 09/09/86 10:35 00.12 616.441 5.030 0.024 14.08
A3X01 09/16/86 09:29 00.14 623.395 6.954 0.020 14.22
A3X01 09/23/86 09:36 00.18 630.400 7.005 0.026 14.40
A3X01 10/01/86 11:30 00.19 638.479 8.079 0.024 14.59
A3X01 10/08/86 10:24 00.14 645.433 6.954 0.020 14.13
A3X01 10/14/86 10:47 00.12 651.449 6.016 0.020 14.85
A3X01 11/05/86 10:20 0.52 673.431 21.982 0.024 15.37
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BRJNB SAMPLING AND EVALUATION PROORAM REPORT t99\ APPENDIX A

BRIN. ACCUMULATION DATA TABLB
Data throuqb DeceJll:)er 31, I'll

DAYS DAYS CUMULATIVE
LITERS SINCE USED FOR LITERS LITERS

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

A3X01 11/20/86 11:33 00.33 688.481 15.050 0.022 15.70
A3X01 12/31/86 11:45 00.88 n9.490 41.009 0.021 16.58
A3X01 02/03/87 12:00 00.73 763.500 34.010 0.021 17.31 T=31.8c, T 28.6, pH 6.14.
A3x01 03/06/87 11:45 0.68 794.490 30.990 0.022 17.99
A3X01 03/30/87 12:00 0.55 818.500 24.010 0.023 18.54
A3X01 05/07/87 10:39 0.80 856.444 37.944 0.021 19.34
A3)(01 06/17/87 11:25 0.89 897.476 41.032 0.022 20.23 Sample removed for chemistry. "26A, *126B.
A!X01 07/28/87 12:02 0.92 938.501 41.025 0.022 21.15
A3X01 09/01/87 11 :45 o.n 913.490 34.989 0.022 21.92 Collected for chemistry, sample *,n A&B.
A3X01 10/20/87 10:55 1. 10 1022.450 48.960 0.022 23.02
A3X01 11/19/87 10:20 0.66 1052.430 29.980 0.022 23.68 Collected for chemistry, l8!11'l. *220.
A3X01 01/04/88 11:00 1.01 1098.460 46.030 0.022 24.69
A3X01 02/08/88 13:30 0.67 1133.560 35.100 0.019 25.36 Collected for chemistry, Gll11'le '297 &

*298.
A3)(01 03/30/88 12: 10 1.02 1184.510 50.950 0.020 26.38 Collected for chemistry, S8!11'le *387 &

*388.
AI,,01 05/12188 10:20 0.88 1227.430 42.920 0.021 27.26 Sampled for SIndi. PAt
AJX01 01/12/88 09:40 1.28 1288.400 60.970 0.021 28.54 Collected for chemistry, BW!11'le *456 &

*457.
A3X01 09/27/88 08:20 1365.350 0.000 0.000 28.54 Cannot be slf11)led. Room has bad back.
A3X01 12/13/88 09:25 3.35 1442.390 153.990 0.022 31.8~ Collected for chemistry, s8l11'le #591 •

*596.
A3X01 03/14/89 09:15 1.90 1533.385 90.993 0.021 33.79 Sa!11'le laved for chemistry, sample *656 •

659.
A3X01 04/06/89 12:04 NA 1556.503 0.000 0.000 33.79 Room locked.
A3X01 04/20/89 10:00 NA 1570.417 0.000 0.000 33.79 RoOal locked.
A3X01 05/17/89 11:45 1.42 1597.490 64.105 0.022 35.21 Sal11'le saved for chemistry, Blf11)le *758 A&

B.
A3X01 01/11/89 09:55 0.93 1652.413 54.923 0.011 36.14
A3)(01 09/12/89 11:26 1.51 1715.476 63.063 0.024 37.65 Sal11'le saved for chemistry.
A3x01 10/10/89 09:43 NA 1743.405 0.000 0.000 31.65 Installed collecting device. Collection

point for brine located outside room.
A3X01 10/20/89 10:39 0.36 1753.444 37.968 0.009 38.01 Sal11'le saved for chemistry, 8al11'le Na50.
A3)(01 11/10/89 09:40 0.50 1n4.403 20.959 0.024 38.51 Sample saved for chemistry, sa!11'le N860·1.
A3X01 11/29/89 11:56 0.63 1793.497 19.094 0.033 39.14 Sample saved for chemistry, sample Na1'.
A3)(01 12/12/89 09:00 0.43 1806.375 12.818 0.033 39.51 Sal11'le SIved for chemistry, sample *882.
A3X01 01/04/90 10:00 0.50 1829.417 23.042 0.022 40.01
A3X01 01/11/90 11:24 0.25 1842.475 13.058 0.019 40.32
A3X01 01/31/90 09:40 0.24 1S56.403 13.928 0.017 40.56
A3)(01 OU13/90 09:21 0.31 1869.390 12.981 0.024 40.87
A3X01 OU27/90 11:43 0.32 1883.488 14.098 0.023 41.19
A3X01 03/05/90 10:45 0.30 1889.450 5.960 0.050 41.49
A3X01 03/21/90 11: 15 0.15 1905.470 16.021 0.009 41.64 Brine probably left in hole.
A3)(01 04/06/90 10:29 0.35 1921.440 15.968 0.022 41.99
A3X01 04/17/90 1'1: 13 0.13 1932.470 11.030 0.012 42.12
A3X01 04/24/90 10:26 0.02 1939.430 6.968 0.000 42.14
A3X01 04/25/90 09:35 0.15 1940.400 0.964 0.021 42.29 Reinstalled sampler. Combined with 0.02

liters from 04/24/90. Used 0.17 liters for
calCUlation.

A3)(01 05/02/90 11:20 0 1947.470 7.073 0.000 42.29 CoUld not sample.
A3X01 05/16/90 10:26 NA 1961.430 0.000 0.000 42.29 Sampler malfunction.
A3)(01 OS/23/90 12:35 0.08 1968.524 21.052 0.004 42.31
A3)(01 05/31/90 10:51 0.14 1916.452 7.928 0.018 42.51

AI.J6.93IWPIWIP/BSHP9t :R2640APP.ADC A·22



BRINE SAMPUNO AND aVALUATION PROORAM REPORT tlJ91 APPENDiX A

BRINI ACCUMULATION DATA TABLI
Dai:a through Dec.eer 31, I'll

DAYS DAYS CUMJLATIVE
LITERS SINCE USED FOR LlTERI LITERS

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

A3)(01 06/01/90 10:25 NA 1977.434 0.000 0.000 42.51 Replaced sampler.
A3)(01 06/06/90 11 :06 0.49 1982.462 6.010 0.082 43.00
A3)(01 06/14/90 08:38 0.11 1990.360 1.898 0.022 43.17
A3)(01 01/17/90 10: 18 0.60 2023.429 33.069 0.000 43.77
A3)(01 01/18/90 10:11 0.09 2024.424 0.995 0.020 43.86 Combined with 0.60 liter. from 01/11/90.

Used 0.69 liters for calculation.
A3)(01 01/25/90 08:20 0.10 2031.341 6.923 0.000 44.56
A3)(01 08/01/90 11:21 0.24 2044.473 13.126 0.041 44.10 Combined with 0.7 litera from 07/25/90.

Uaed 0.94 liters for calculation.
A3)(01 08/16/90 11: 11 0.21 2053.466 8.993 0.030 45.07
A3)(01 08/22/90 11 :42 0.15 2059.488 6.022 0.025 45.22
A3)(01 08/23/90 10:00 NA 2060.000 0.000 0.000 0.00 Heatera turned off.
A3)(01 08/29/90 12:44 0.16 2066.531 1.043 0.023 45.38
A3)(01 09/05/90 11 :35 0.15 2013.483 6.952 0.022 45.53
A3)(01 09/13/90 09:56 0.18 2081.414 1.931 0.023 45.11
A3)(01 09/25/90 12:34 0.25 2093.524 12.110 0.021 45.96
A3)(01 09/26/90 11:09 0.02 2094.465 0.941 0.021 45.98
A3)(01 10/03/90 09:50 0.16 2101.410 6.945 0.023 46.14
A3)(01 10/10/90 11 :40 0.15 2108.486 1.076 0.021 46.29
A3)(01 10/18/90 10:53 0.16 2116.453 1.967 0.020 46.45
Al)(01 10/24/90 12:08 0.14 2122.506 6.053 0.023 46.59
A3)(01 10/31/90 11 :35 0.16 2129.483 6.971 0.023 46.75
A3)(01 11/01/~0 10:52 0.15 2136.453 6.910 0.022 46.90
A3)(01 11/14/90 11:50 0.15 2143.493 1.040 0.021 41.05
A3)(01 11/28/90 10:51 0.30 2151.452 13.959 0.021 47.35
A3)(01 12/05/90 08:55 0.15 2164.312 6.920 0.022 41.50
A3)(01 12/13/90 09:35 0.11 2172.399 8.021 0.021 41.61
A3)(01 12/20/90 08:56 (,,18 2179.312 6.913 0.026 47.85
A3)(01 01/09/91 09:01 , 39 2199.380 20.008 0.019 48.24
A3)(01 01/16/91 09: 15 0.16 2206.385 1.005 0.023 48.40
A3)(01 01/23/91 10:05 0.15 2213.420 1.035 0.021 48.55
A3)(01 01/30/91 10: 16 0.16 2220.428 7.008 0.023 48.71
A3)(01 02/13/91 11:22 0.36 2234.414 14.046 0.026 49.07
A3)(01 02120/91 10:45 0.16 2241.448 6.914 0.023 49.23
A3)(01 02/21/91 10:20 0.14 2248.431 6.983 0.020 49.37
A,3)(01 03/07/91 10:15 0.26 2256.427 7.996 0.033 49.63
A3)(01 03/20/91 11:21 0.28 2269.473 13.046 0.021 49.91
A,3)(01 03/28/91 11 :07 0.18 2277.463 7.990 0.023 50.09
A3)(01 04/10/91 09: 19 0.26 2290.388 12.925 0.020 50.35
A3)(01 05/14/91 09:50 0.34 2324.410 0.000 0.000 50.69 Partial evacuation.
A3)(01 05/15/91 10:20 0.30 2325.431 35.043 0.018 50.99 Combined with 0.34 liters'from 05/14/91.
A3X01 05/30/91 11 :45 0.31 2340.490 15.059 0.021 51.30
A3)(01 06/05/91 14:22 0.16 2346.599 6.109 0.026 51.46
A3)(0~ 06/12/91 10:50 0.15 2353.451 6.852 0.022 51.61
A3)(01 06/19/91 15: 12 0.15 2360.633 7.182 0.021 51.76
A3)(01 06/26/91 09:45 0.14 2367.406 6.m 0.021 51.90
A3)(01 07111/91 11:16 0.30 2382.469 15.063 0.020 52.20
A3)(01 07/17/91 10: 10 0.15 2388.424 5.955 0.025 52.35
A3)(01 07/30/91 09:50 0.40 2401.410 12.986 0.031 52.15
A3)(01 08/08/91 08:30 0.24 2410.354 8.944 0.021 52.99
A3)(01 08/14/91 09:25 0.13 2416.392 6.038 0.022 53.12
A3)(01 08/21/91 09:22 0.15 2423.390 6.998 0.021 53.27
A3X01 08/28/91 08:53 0.13 2430.310 6.980 0.019 53.40

AlJ6.93IWP/WIP/BSBP91 :R2ti40APP.Anc A·23



BIUNE SAMPUNO AND BVALUA'flON PROORAM REPORT 1991 Al'PBNDlX A

BRINI ACCtJKOLATION DATA TABLB
Data throuqh Deaem1:aer 31, 1111

DAYS DAYS CUMULATIVE
LITERS SINCE USED FOR LITERS LITERS

LOCATION DATE TIME REMOVED 1/1/85 CAL CULAT ION PER DAY COLLECTED REMARkS

A3)(01 09/04/91 10: 14 0.22 2437.426 7.056 0.031 53.62
A3)(01 09/11/91 11:10 0.17 2444.465 7.039 0.024 53.79
A3)(01 10/02/~1 10:25 0.13 2465.434 20.969 0.006 53.92
A])(01 10/16/91 10:25 0.48 2479.434 14.000 0.034 54.40
Al)(01 10/31/91 10:40 0.01 2494.444 0.000 0.000 54.41 Some brine may hive been left in hole.

Loat vacuum prior to sampling.
A])(01 11/06/91 11 :35 0.06 2500.483 0.000 0.000 54.47 Some brine mey hive been left in hole.

Line clogged.
A3)(01 11120/91 9:30 0.53 2514.375 34.941 0.017 55.00 Combined with 0.01 litera from 10/31/91 and

0.06 litera from ',/06/91.
A3)(01 11/21/91 09:04 0.21 2521.378 7.003 0.030 55.21
A3)(01 12104/91 10:20 0.17 2528.431 7.053 0.024 55.38
A3)(01 12111/91 10: 15 0.13 2535.427 6.996 0.019 55.51
A)(01 12/18/91 10: 15 0.17 2542.427 7.000 0.024 55.68
A3X01 12123/91 09:10 0.14 2547.382 4.955 0.028 55.82

8X01 06/02/84 00:00 NA 0.000 0.000 0.000 0.00 Ro~ I c~leted.

8)(01 01/27/85 00:00 NA 0.000 1.000 0.000 0.00 Downhole drilled 1/24/85 to 1/27/85. Wet
core and brine encountered 1/26/85 at 35 to
36.5 fttt.

8)(01 02/05/85 11:00 00.39 35.458 11.041 0.035 0.39 Firat time collected.
8X01 02/11/85 12:00 oO.n 41.500 6.042 0.119 1.11
8)(01 02/19/85 13:00 00.70 49.542 8.042 0.087 1.81
8)(01 02/26/85 12:45 00.61 56.531 6.989 0.087 2.42
8)(01 03/07/85 09:15 00.70 65.385 8.854 0.079 3.12
8X01 03/12/85 11:45 00.41 70.490 5.105 0.080 3.53
8X01 03/20/85 12:50 00.61 78.535 8.045 0.076 4.14
8)(01 03/26/85 10:45 00.45 84.448 5.913 0.076 4.59
8)(01 04/02/85 11:44 00.51 91.489 7.041 0.072 5.10
8X01 04/10/85 11 :38 00.55 99.485 7.996 0.069 5.65
8)(01 04/17/85 11:00 00.45 106.458 6.973 0.065 6.10
BX01 04/23/85 10:05 00.38 112.420 5.962 0.064 6.48 Room 8 he.ter. turned on 4/23/85.
8)(01 05/01/85 11:40 00.46 120.486 8.066 0.057 6.94
8)(01 06/04/85 09:30 02.00 154.396 33.910 0.059 8.94 Firat check in ,everal weeki.
8)(01 07/16/85 10: 15 02.34 196.427 42.031 0.056 11.28 Brin••ffervesce,.
8)(01 08/26/85 13:56 02.38 237.581 41. 154 0.058 13.66 Room temp. 98 degree. F. at collar, lO] F.

in center of room.
8)(01 10/08/85 12:00 02.27 280.500 42.919 0.053 15.93
8)(01 11/21/85 10:05 02.42 324.420 43.920 0.055 18.35
8X01 12104/85 13:35 00.69 337.566 13.146 0.052 19.04 Sample for chem. anal ••8.
8X01 01/31/86 10:25 02.95 395.434 57.868 0.051 21.99
8X01 02112/86 09:30 00.80 407.396 11.962 0.067 22.79
8)(01 04/16/86 11:00 03.45 470.458 63.062 0.055 26.24
8)(01 04/30/86 09:45 00.73 484.406 13.948 0.052 26.97
8X01 05/06/86 09: 18 00.30 490.387 5.981 0.050 27.27
8X01 06/10/86 10:20 01.85 525.431 35.044 0.053 29.12 Sample for brine chemistry, .,2.
8)(01 08/19/86 10:50 03.21 595.451 70.020 0.046 32.33
8)(01 09/09/86 11:00 01.30 616.458 21.007 0.062 33.63
8X01 10/01/86 11:08 01. 16 638.464 22.006 0.053 34.79
8)(01 11/05/86 10:00 NA 673.417 34.953 0.000 34.79 Not collected.
8)(01 11/20/86 10:39 02.40 688.444 49.980 0.048 37.19
8)(01 12130/86 14: 10 01.75 728.590 40.146 0.044 38.94
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BRlNB SAMPUNO AND BVALUA'nON PROOMAM MHPOM'I' 1~1

BRIK. ACCUKULATIOR DATA TABLB
Data throuqb Deoeabar 31, 1,.1

AI'PBNDlX A

LOCATION

I·
8)(01
8)(01

I

IIx01

8x01

8)(01
Ik01

Ik01

8)(01
8)(01

8:)(01

8)(01
8k01

8k01

8k01
8k01
8k01

8k01
8k01

BK01

8)(01
8k01

BJe01
8Je01
ax01
8k01
8k01
8k01
Bk01
B)(01
Bk01
8)(01
B)(01
8)(01
BX01

B)(01
8)(01
B)(01

LITERS
DATE TIME REMOVED

02/03/87 11:00 01.67
03/06/87 11:50 NA
10/20/87

11/16/87 11:10 12.86

01/04/88
02/08/88 12:35 3.71

03/29/88 1~:00 2.30

05/12/88 10:44 1.67
07/12/88 09:50 2.23

09/27/88 08:00 2.61

12/13/88 09:00 0
01/30/89 NA NA

03/14/89 08:40 6.17

04/06/89 11:53 NA
04/20/89 10:00 NA
05/17/89 11:00 2.90

07/11/89 09:30 1.77
09/12/89 10:50 1.90

10/11/89 10:30 NA

10/20/89 10:30 0.61
11/10/89 08:50 0.65

11/29/89 10:50 0.66
12/12/89 08:49 0.63
01/04/90 09:03 0.14
01/17/90 10:10 0.17
01/31/90 08:57 0.20
02/13/90 10:23 0.41
02/27/90 11:12 0.61
03/05/90 10:24 0.35
03/21/90 10:59 0.58
04/04/90 10:26 0.60
04/17/90 10:47 0.71
04/24/90 09:45 0.63
04/25/90 09:00 0.76

05/02/90 10:59 0.67
05/09/90 10:39 0.19
05/16/90 09:56 0.20

DAYS
SINCE
1/1/85

763.458
794.493

1022.000

1049.470

1098.000
1133.520

1183.500

1227.450
12aa.410

1365.330

1442.380
1490.000

1533.361

1556.495
1570.417
1597.458

1052.396
1715.451

1744.438

1753.438
1774.368

1793.451
1806.367
1829.377
1842.424
1856.373
1869.433
1883.467
1889.433
1905.458
1919.435
1932.449
1939.406
1940.375

1947.458
1954.444
1961.414

DAYS
USED 'OR

CALCULATION

34.168
31.035
0.000

286.012

0.000
"4.050

49.980

43.950
60.960

7'6.920

0.000
0.000

168.028

0.000
0.000

64.097

54.938
63.055

0.000

37.987
20.930

19.083
12.916
23.010
13.047
13.949
13.060
14.034
5.966

16.025
13.977
13.014
6.951
0.969

7.083
6.986
6.970

LITERS
PER DAY

0.048
0.000
0.000

0.045

0.000
0.044

0.046

0.038
0.037

0.034

0.000
0.000

0.037

0.000
0.000
0.045

0.Cl32
0.030

0.000

0.016
0.031

0.035
0.049
0.006
0.013
0.014
0.031
0.043
0.059
0.036
0.043
0.000
0.000
0.100

0.095
0.027
0.029

ClMJLATIVE
LITERS

COLLECTED

40.61
40.61
40.61

53.47

53.47
57.18

59.41

61.15
63.38

65.99

65.99
65.99

72.16

72. 1~
72.16
75.06

76.83
78.73

78.73

79.34
79.99

80.65
81.28
81.42
81.59
81.79
82.20
82.81
83.16
83.74
84.34
85.05
85.68
86.44

87.11
87.30
87.50

REMARKS

T-34.4c, T28.2, pH 6.06.
ROOM cloled, bad back, not I~ltd.

ROOM eloled, could not lample. No
calculation.
Collected for chemiltry, .~le .,9BA,
.201A, .204A, .207A, .2l0A "988, .201••
'2048, '2071, &'2108.
Could not slq)le. Room clolld.
Collected for chemtltry, lample '287, '288,
'219, '~90, '291, .292 '293 &'294.
Collected for chemiltry, lample *319 •
*383.
Sampled for Sandil PA.
Collected for chemistry, sampl. *449 •
*452.
Collected for chemistry, Ilmple "04 •
*509.
Could not sample. Room locked.
Heat.rl in Room 8 turned off at 14:20 on
1/30/89.
S~le laved for chemiltry, s~l. *646 •
651.
ROOM locked.
Room locked.
Sample saved for chemiltry, s~le .759 •
761 A&I.

Incre.sed buildup of salt crust on cap. No
Indication of leake,e into hole, walll dry.
Inltilltd collecting d.vice. Collection
point for brine Loclted outside heated
room.
Sample .aved for chemiltry, .ample '848.
Sample .aved for chemistry, sample
'858·',2.
Sample saved for chemistry, ,ample '869.
Semple .aved for cheml.try, lampl. '880.

Cont»ined with 0.71 l iter's from 04/17/90 and
0.63 liters from 04/24/90. Used 2.1 liters
for calculation.

Al.A-93IWPIWIPIBSBPfJll :R2640APP.ABC A·25



DRlNBIAMPUNU AND HVALlJA'nON PMCX1RAM RHpt)MT \9'1\ AltPHNOIX A

BRIRI ACCUKUUTIOR DATA 'lULl
Data throuqb Deoeaber 31, 1111

DAYS DAYS C\MJLATIVI!
LITiAS SINCE USED 'OR LlTlRI LIT"'S

LOCATION DATE TIME REMOVED 1/1185 CALCULATION PER DAY COLLECTED REMARkS

8X01 05/23/90 12:55 0.03 1968.538 1.124 0.004 81.53
8X01 05/31/90 11: 11 0.13 1976.466 1.928 0.016 87.66
8)(01 06/01/90 10:15 NA 1977.427 0.000 0.000 87.66 Repllctd 11ft1)'.r.
8)(01 06/06/90 10:53 0.41 1982.453 5.987 0.061 81.07
8)(01 06/14/90 09:14 0.28 1990.385 7.932 0.035 81.S!5
8)(01 06/20/90 08t42 0.05 1996.J62 5.977 0.001 81.40
8)(01 06/28/90 09:35 0.40 2004.399 8.037 0.050 81.10
8X01 07/17/90 10:20 0.12 2023.431 19.032 0.000 81.92 Pertiel .vlcUitlon.
8)(01 07/18/90 09:54 0.47 2024.412 0.981 0.029 89.S9 Combined with 0.12 llt.ra from 01/17/90.

UI. 0.59 llt.rl for celculltton.
8)(01 07/25/90 08:10 0.38 2031.340 6.928 0.055 89.11
8XOl 08/07/90 11:40 0.40 2044.486 13.146 0.030 90.17
8)(01 08/16/90 10:52 0.31 2053.453 8.967 0.035 90.48
8X01 08/22/90 11:40 0.21 2059.486 6.033 0.035 90.69
8)(01 08/29/90 12:27 0.09 2066.519 1.033 0.013 90.71
8)(01 09/05/90 11:10 0.12 2073.465 6.946 0.017 90.90
8)(01 09/13190 09:27 0.30 20e1.394 7.929 0.038 91.20
8)(01 09/25/90 12:51 0.48 2093.535 12.141 0.000 91.68 Brine probably l.ft In hol ••
8X01 09/26/90 11:18 0.02 2094.471 0.936 0.038 91.70 Combined with 0.48 llt.ra from 09/25/90.

Ulid 0.50 llt.ra for Cllculltlon.
8)(01 10/03/90 09:25 0.21 2101.392 6.921 0.030 91.91
8X01 10/10/90 11:10 0.23 2108.465 7.073 0.033 92.14
8X01 10/18/90 10:40 0.23 2116.449 1.984 0.029 92.37
8)(01 10/24/90 12:02 0.20 2122.501 6.052 0.033 92.57
8)(01 10/31/90 11:26 0.22 2129.476 6.975 0.032 92.79
8)(01 11/07/90 10:49 0.15 2136.451 6.975 0.022 92.94
8X01 11/14/90 12:01 0.26 2143.501 7.050 0.037 93.20
8)(01 11/28/90 10:41 0.49 2157.445 U.944 0.035 93.69
8)(01 12/05/90 08:53 0.21 2164.370 6.925 0.030 93.90
1)(01 12/13/90 09:30 0.10 2172.396 8.026 O.r12 94.00
81(01 12120/90 08:47 0.38 2119.366 6.910 0.055 94.38
8)(01 01/09/91 09:00 0.10 2199.375 20.009 0.015 94.68
Ble01 01/16/91 09:00 0.45 2206.375 7.000 0.064 95.13
8)(01 01123/91 10:00 0.29 2213.417 7.042 0.041 95.42
8MOl 01/30/91 09:45 0.20 2220.406 6.989 0.029 95.62
8)(01 02/13/91 11 :05 0.43 2234.462 14.056 0.031 96.05
8)(01 02/20/91 10:32 0.21 2241.439 6.9n 0.030 96.26
8)(01 02127/91 10: 12 0.12 2248.425 6.986 0.017 96.30
8)(01 03/07/91 10:00 0.21 2256.417 7.992 0.034 96.65
8)(01 03/20/91 11 :09 0.38 2269.465 13.048 0.029 91.03
8)(01 01/28/91 10:57 0.19 22n.456 7.991 0.024 97.22
8)(01 04/10/91 09:07 0.43 2290.380 12.924 0.033 97.65
8M01 05/14/91 09:30 0.45 2324.396 0.000 0.000 98.10 Partlel .vacuatlon.
8)(01 05/15/91 09:52 0.61 2325.411 3S .031 0.030 98.71 Combtned with 0.45 II hra from 05114/91.
8M01 05/30/91 11:30 0.67 2340.479 15.068 0.044 99.38
8)(01 06/05/91 1~:00 0.20 2346.583 6.104 0.033 99.58
8)(01 06/12/91 10:10 0.20 2553.438 6.855 0.029 99.78
8Je01 06119/91 14:48 0.21 2360.617 7.179 0.029 99.99
8)(01 06126191 09:33 0.20 2367.398 6.781 0.029 100.19
al<Ol 01/11/91 10:28 0.46 2382.436 ".038 0.031 100.65
81<01 07117/91 09:55 0.18 2381.413 5.9n 0.030 100.83
81<01 07/30/91 09:45 0.43 2401.406 0.000 0.000 101.26 Perthl evacuation.
81<01 07/31/91 09:43 0.06 2402.405 13.992 0.035 101. 32 Combtned WIth 0.43 litera from 07/30/9,.

A1A-93IWPlWlPIIISIHJ91 JUMOAI'I' Aile A126



BIUN'B IAMPUNO AND eVAl.UATION PROOMAM knJ1()Ml 1991

IR%NI ACCUMULATION DATA TAiLI
Data th~ouqb Daoaabar 31, 1111

APPHNDIX A

LOCATION DATE

DAYS
LITERS SINCI

TIME REMOVED 1/1/85

OAVI
USED FOR

CALCULAT ION

ClMILATIVI
LITERS LITERI
PER DAV COLLECTED REMARKS

8le01
8le01
8le01
Ble01
8le01
1)(01
8)(01
8)(01
8)(01
8)(01
8)(01
8le01
8)(01
8)(01
8X01
8X01

Olt"
Olt1'
Olt1'
OM1'
OM1'
OH15
OH1'
OH1'

OH1'
OH15
OH15
OH15
OH15
Olt15
OH1'
OH1'
OH15
OH1'
OH15
OH1'
OH1'
OHa
OH15
0,H1'
OH1S
OH15
OH15
0'H1'
OH15
OH15
OH15
OH15
DH"
OH1'

08/OB/91 08,21 0.26
08/14/91 09,1' 0.18
08/21/91 09,16 0.20
08/28/91 09:10 0.22
09/04/91 10:18 0.39
09/11/91 11:06 0.22
10/02/91 10,15 0.48
10/16/91 10:00 0.52
10/31/91 11:00 0.44
11/06/91 11:13 0.22
11/13/91 10:00 0.22
11/20/91 9:38 0.20
11/27/91 08:45 0.!1
12/04/91 10:05 0.23
12/11/91 10:10 0.20
12/23/91 09:00 0.1'

03/13/14 00:00 NA
03/21/14 00:00 NA
OS/20/16 00:00 NA
0'/27/16 15:00 NA
06/03/16 09:15 00.02
06/10/86 10:40 00.04
06/17/86 09:45 00.03
06/24/86 10:00 00.05

07/01/86 12:30 00.05
07/08/86 09:50 00.05
07/16/86 09:40 00.06
07/22/86 09:1' 00.05
07/29/86 09:55 00.05
08/05/86 10:20 00.05
08/12/86 09:45 00.05
08/19/86 10:20 00.05
08/26/86 10:00 00.05
09/04/16 09:50 00.06
09/09/86 11:00 00.03
09/16/86 09:25 00.05
09/23/86 09~30 00.06
10/01/86 11:29 00.06
11/05/86 10:15 0.22
11/20/86 11:28 00.07
12/31/86 11:37 00.18
03/30/87 12:02 0.41
05/01/87 10:22 0.17
06/17/87 11:20 0.21
07/28/87 12:07 0.14
09/01/81 ":35 0.13
09/16/87 10:00
10/20/87 10:4' 0.29
11/19/87 10:15 0.15
01/04/88 11:00 0.23

2410.348
2416.385
2423.386
2430.382
2437.429
2444.463
2465.427
2479.417
2494.458
2500.467
2507.417
2514.381
2521.365
2528.420
2535.424
2547.375

0.000
0.000
0.000

511.625
518.385
525.444
532.406
539.417

546.521
553.410
561.403
567.385
574.413
581.431
588.406
595.431
602.417
611.410
616.458
623.392
630.396
638.478
613.427
688.478
729.484
818.501
856.432
897.472
938.505
913.483
988.417

1022.450
1052.430
1098.460

7.943
6.037
7.001
6.996
7.047
7.034

20.964
13.990
".041
6.009
6.950
6.964
6.984
7.055
7.004

11.951

0.000
0.000
0.000
1.000
7.760
7.059
6.962
7.0"

7.104
6.889
7.993
5.982
7.028
7.018
6.975
7.025
6.986
8.993
5.048
6.934
7.004
8.082

34.949
15.051
41.006
89.017
37.931
41.040
41.033
34.978
0.000

48.967
29.980
46.030

0.033
0.030
0.029
0.031
0.055
0.0:51
0.023
0.037
0.029
0.037
0.032
0.029
0.030
0.033
0.029
0.01S

0.000
0.000
0.000
0.000
0.003
0.006
0.004
0.007

0.001
0.007
0.008
0.008
0.001
0.007
0.007
0.007
0.007
0.007
0.006
0.007
0.009
0.007
0.006
0.005
0.004
0.005
0.004
0.005
0.003
0.004
0.000
0.006
0.005
0.005

101.58
101.16
101.96
102. '8
102.57
102.79
103.27
103.79
104.23
104.45
104.67
104.81
105.08
105.31
105."
105.66

0.00 Drift eKCeyettd et N',04/11688.5.
0.00 Uphole drilltd 3/20/84 to 3/21/84.
0.00 Collecting funnel and container inltalltd.
0.00 Trace of brine. First time collecttd.
0.02
0.06 Sample for brine chemistry, "4.
0.09 Sample "4.
0.14 Loti of clay ha. fillen down hole end

accumulettd tn collecttng conteiner.
0.19
0.24
0.30
0.35 Clay in collecttng container.
0.40
0.45
0.50
0.55 Sample' 1 for brine chemiltry.
0.60 Sample' 1.
0.66 Sample tI 1.
0.69 Sample' 1.
0.74
0.80
0.86
1.08
1.15
1.33
i. 74
1.91
2.12 Sample removed for chemiltry, ""A.
2.26 Sample collected for chemtltry .ample "'1.
2.39 Collected for chemlltry, lample "57.
2.39 0.05 l In Jlr not rtmQved. No calculation.
2.68 Collecttd for chemiltry, .emple "92.
2.83 Collected for chemiatry, .emple '217.
3.06
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BRJNB SAMPlJNO AND HV"t.UATION PMOORAM MUroMT 1991 Al'PHNDlX A

.aXIII AOCUKULATIOII DATA TABLI
Data through D.o".1.' 31, 1••1

DAYI DAYI CUMULATIVf.
LITlRe SINCI USED FOR LITERI LITERI

LOCATION DATI TIMI REMOVIO 1/1/85 CALCULAT ION PeR DAY COLLICTED REMARKS

OH1' 02/08/88 12140 0.09 1133.530 35.070 0.003 3. " CoLL.cted for chemtltry, s.,.L• .,,3.
OH1S 03/30/81 12: 10 0.15 '184."0 50.910 0.003 3.30 CoLL.cted for chemIstry, ....L. Ml42.
DH1' 07/12/81 091'0 0.21 1211.410 103.900 0.002 3.S1
OH1' 09/27/81 08:20 0.00 136'.350 16.940 0.000 3.51 Dry.
OH15 12/13/88 09120 a 1442.390 n.040 0.000 3.51 Dry.
OH1S 03/14/89 09.12 0 1533.383 90.M4 0.000 3." Holt dry, fum.L loo•••
OH1S 04/06'89 ",55 a 1556.497 2:1.114 0.000 3.S1 HoLt dry.
OH15 04/20'89 10,05 0.04 1570.420 13.923 0.003 3."
OH15 05/17/89 ":40 a "97.486 27.066 0.000 3.55 Hol. dry.
OH15 06/29/89 10:55 a 1640.455 42.969 0.000 3.55 HoL. dry.
OH15 07/25'89 11,30 a ''''.479 26.024 0.000 3.'S HoL. dry.
OH1' 08/16'19 ,0,,0 a 1681.424 21.945 0.000 3.55 HoL. dry.
OH1S 09/12/89 12,00 a 1711.500 27.076 0.000 3.55 HoL. dry.
OH1S 10/20/89 10,39 a 1753.444 37.944 0.000 3.55 HoLt dry.
OH15 11/10/19 09130 a 1n4.396 20.952 0.000 3.55 HoLt dry.
OH15 11/29/89 11:40 a 1793.486 19.090 0.000 3.55 Hol. dry.
OH1' 12/12/19 01.'6 a 1806.372 12.116 0.000 3.55 HoLt dry.
OH15 01/04/90 09130 0.0 1829.396 23.024 0.000 3.55 Dry.
OH15 01/17/90 11.28 0.0 1842.478 13.OIZ 0.000 3.55 Dry.
OH1' 01/31/90 09:35 0.0 1856.399 13.921 0.000 3.55 Dry.
DH15 02/13/90 09158 0.0 1869.415 13.016 0.000 3.51 Dry.
OH15 02/27/90 11141 0.0 1W.487 14.072 0.000 3.55 Dry.
OH15 03/05/90 10:32 0.0 1U9.439 5.952 0.000 3.55 Dry.
DH" 03/21/90 11103 0.0 1905.460 16.021 0.000 3.55 Dry.
OM15 04/04/90 11:00 0.0 1919.458 13.M8 0.000 3.55 Dry.
OH15 04/06/90 10:22 0.0 1921.432 1.974 0.000 3.55 Dry.
DH15 04/17/90 11 :04 0.0 1932.461 " .OZ9 0.000 3.55 Dry.
OHU 04/24/90 10:25 0.0 1939.434 6.913 0.000 3.55 Dry.
OH15 05/02/90 11:20 0.0 1947.472 8.038 0.000 3.5' Dry.
DM1' 05/09/90 10136 0.0 1954.442 6.970 0.000 3.55 Dry.
OM1' 05/16/90 10:04 0.0 1961.419 6.9n 0.000 3.55 Dry.
OH" OS/23/90 12140 0.0 1961.528 7.109 0.000 3.55 Dry.
OH1' 05/31/90 10:54 0.0 '976.454 7.926 0.000 3.55 Dry.
OM15 06/06190 11100 0.0 1982.458 6.004 0.000 3.55 Dry.
OH15 06/14/90 09136 0.0 1990.400 7.942 0.000 3,55 Dry.
DH15 00/20/90 08.40 0,0 1996.361 5.961 0.000 3.55 Dry.
OH15 06/21/90 091'6 0.0 2004.414 8.053 0.000 3.55 Dry.
OH15 07/25/90 08.15 0.0 2031.344 26.930 0.000 3.55 Dry.
OMU 08/16/90 10:'8 0.0 2053.451 22.113 0.000 3.55 Dry.
OM1' 01/22/90 11145 0.0 2059.490 6.033 0.000 3.55 Dry.
OH15 08/29/90 12130 0.0 2066.521 1.031 0.000 3.55 Dry.
OM15 09/05/90 11140 0.0 2073.486 6.965 0.000 3.55 Dry.
DH15 09/13/90 09:44 0.0 2081.406 7.920 0.000 3.55 Dry.
DH15 09/25/90 12:20 0.0 2093.'14 12.108 0.000 3.55 Dry.
DH15 09/26/90 " :20 0.0 2094.472 0.958 0.000 3.55 Dry.
DH1S 10/03/90 09:40 0.0 2101.403 6.931 0,000 3.55 Dry.
DH15 10/10/90 1,;30 0.0 2108.419 1.076 0.000 3,55 Dry.
DH" 10/18/90 10: 15 0.0 2116.421 7,948 0,000 3.55 Dry.
DM1S 10/24/90 12:06 0.0 2122.504 6.071 0.000 3.55 Dry.
DH1' 10/31/90 11132 0,0 2129.481 6.971 0.000 3.55 Dry.
OM15 11/14/90 11148 0.0 2143.492 14.011 0.000 3.55 Dry.
OM15 11/28/90 10:~0 0.0 2157.451 13.959 0.000 3,55 Ory.
DM15 12105/90 08:54 0,0 2164.371 6.920 0,000 3.55 Dry.
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BIUNIIAMPUNO AND eVALUATION PROORAM IUlPORr 1991 AI'PBNDlX A

IRIM. AOOUllULATIOIf OATA 'lULl
Oata thl'ouQ'b Oeoeabel' Jl, 1111

DATI DAYI CUMJLATlVE
LITERS SINCI UIID 'OR LITUS LITIRI

LOCATION DATI TIM! REMOVED 1/1/1S CALCULATION PER DAY COLLICTEO REMARKS

DH1' 1211J/90 09,32 0.0 2172.J97 8.026 0.000 J.SS Dry.
OM1' 01/JO/91 10,OJ 0.00 2220.419 48.02a 0.000 3.55 Dry. 'unntl milling, in,tllled collictor.
OH1, 02/13/91 1,,20 0.00 2234.472 14.0SJ 0.000 :S.5I Dry.
OM1' 02/27/91 10,'1 0.00 2248.427 1J.951 ",,000 J.SS Dry.
OM1, 03/07/91 10,'0 0.00 22'6.424 7."7 ... 000 3.51 Dry.
OH" 03/10/91 11,20 0.00 2269.472 13.041 0.000 3.SS Dry.
OH1' 03/ZI/91 10,52 0.00 2211.453 1.911 0.000 :S.SS Dry.
OH1S 04/10/9~ 09,'0 0.00 2290.382 12.929 0.000 S.51 Dry.
OM" OS/14/91 09,45 0.00 2314.406 34.024 0.000 J.51 Dry.
OH1S OS/1S/91 09,55 0.00 2321.413 '.007 0.000 3.11 Dry.
OH" 0'/30/91 11:35 0.00 2340.413 ".070 0.000 3.51 Dry.
OH" 06/01/91 14:05 0.00 2346.517 6.104 0.000 3.15 Dry.
OM" 06/12/91 10,25 0.00 235:S.434 6.147 0.000 :S.SS Dry.
OH" 06/19/91 14,53 0.00 2360.620 1.186 0.000 3.15 Dry.
OH1' 06/26/91 09140 0.00 2367.403 6.713 0.000 3.15 Dry.
OM15 01/11/91 10e35 0.00 2312.441 15.03' 0.000 3.51 Dry.
OM15 07/17/91 09,51 0.00 23U.4'5 '.974 0.000 3.SS Dry.
OM1' 07/30/91 09:50 0.00 2401.410 12.995 0.000 J.SS Dry.
OM15 01/01/91 01,31 0.00 2410.J55 1.945 0.000 3.SS Dry.
OM1' 01/14/91 09,20 0.00 2416.389 6.034 0.000 3.15 Dry.
OH1' 01/21191 09,20 0.00 24D.J19 7.000 0.000 3.15 Dry.
OH1' 01/21/91 OI,S!' 0.00 ~430.361 6.979 0.000 3.15 Dry.
OH15 09/04191 10,'4 0.00 2437.426 7.011 0.000 3.SS Dry.
OH1' 10/02/" 10:25 0.00 2465.434 21.001 0.000 3.SS Dry.
OH1' 10/16/91 10.20 0.00 2479.431 13.997 0.000 3.SS Dry.
OH15 10/31/91 10:40 0.00 2494.444 ".013 0.000 3.15 Dry.
DH1' 11/06/91 11:30 0.00 2500.419 6.035 0.000 3.SS Dry.
DH" 11/13/91 10,01 0.00 2507.422 6.943 0.000 3.'5 Dry.
OH1' 11/20/91 9:30 0.00 2514.375 6.953 0.000 3.55 Dry.
OH1' 11/27/91 01,50 0.00 2521.361 6.993 0.000 3.55 Dry.
DH15 12/04/91 10: " 0.00 2521.421 7.059 0.000 3.55 Dry.
OH15 12/11/91 10:15 0.00 2535.421 7.000 0.000 3." Dry.

DH21' 01/02/13 00:00 NA 0.000 0.000 0.000 0.00 Approximat. dlt. 1140 drift WI' .xCIYltld
It "950.

DH21' 01/06/13 00:00 NA 0.000 0.000 0.000 0.00 Uphol. drilled 1/05/83 to 1/06/83.
DH21' 0.. /20/14 00:00 NA 0.000 0.000 0.000 0.00 Experimentll brine collectton d.ytc.

i".Ulled.
DHZ1' 01/1"15 11:00 00.05 14.451 1.000 0.000 0.05 Flr.t dltl .ntry In BSEP Phi.. I coL lect tng

program.
OH215 01/22/85 12:00 00.01 21.500 1.042 0.01' 0.13
OH215 01/29/15 12:00 00.01 28.500 7,,000 0.01' 0.21
DHZ1' 02/05/85 12:00 00.04 n.500 7.000 0.006 0.25
OH21' 02/11/8' 13:00 00.06 41. 542 6.042 0.010 0.31
DH215 02/14/85 11 :00 00.03 44.451 2.916 0.010 0.34 Repllced coLLecting deylc••
DH215 02/19/8' 10:35 00.07 49.441 4.983 0.014 0.41
OH21' 02/26/85 12:10 00.09 56.501 7.066 0.01S 0.50
OH21' 03/07/15 10:30 00.12 65.431 1.931 0.013 0.62
DH21' 03/12/85 12:30 00.10 70.521 5.013 0.020 0.72
OH21' 03/Z0/85 14:00 00.11 78.583 8.062 0.014 0.13
OH21' 03/26/15 ":30 00.05 84.479 5.896 0.008 0.11
OH21' 04/02/15 13:00 00.05 91.542 7.063 0.001 0.93
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BIUNIIIAMPUNO AND BVAl.UATION PROOMAM MUPOM'r 1991 AI'PHNDIX A

• al•• ACCOJCUU'l'XO• DATA 'lULl
Data ths-ouqh D.o.....~ 31, 1••1

OAVI OAVI C\.MJLAT IVI
LITIRI SINCE USED ,CIt LITIRI LlflRI

LOCATION DATI TlMt REMOVED 1/1/1' CALCULATION PER DAY COLLECTED REMARK'

DH215 04/10/15 13:00 00.09 ".142 1.000 0.011 1.02
OH215 04/17/1' 14100 00.03 106.113 7.041 0.004 , .01 Drip _tlltng funnel.
DH215 04/13/1S 14:30 00.10 111.604 6.011 0.017 1. 11
DH215 04/30/15 09109 00.01 119.Jl1 6.m 0.011 1.13
DH215 05/0UI' 10.10 00.09 126.451 7.070 0.013 1.31 Silt crYltll. tn cont.iner.
DH215 05/14/S5 13.06 00.11 133.546 7.095 0.016 1.4S
DH215 O'/21'1S 12.15 00.,01 140.510 6.964 0.011 1.11
DH215 OS/29/1S 11s00 00.09 141.451 1.941 0.011 1.60
DH215 06/04'1' 13.15 00.09 "4.ISI 6.094 0.015 1.69 S.lt cryatal. tn contatner.
OH215 06/1"15 13.,0 00.13 161.S49 6."7 0.01' 1.12
DH215 06/11/1' 11.22 00.13 161.474 6.,a, 0.019 1."
OH215 O6/a"I' 12.1S 00.12 175.131 7.064 0.017 2.07
OH2" 01/01/1' 11.00 00.10 112.4'1 6.'aO 0.014 2.17
OHa15 07/09/15 12.39 00.09 "9.Sl7 7.069 0.013 2.a6
DH215 07'16/S' 12:37 00.11 '''.126 6.," 0.016 2.37 ••It cry.tal. in cont.tnar.
OHa15 OUI4/1' 1213' 00.14 204.527 8.001 0.017 2.51
DH215 07/30/1S ,,:ot 00.10 210.46' 5.938 0.0'" Z.61
DHZ1' 08/06/1S 11.20 00.11 217.472 7.007 0.016 2.12
DH215 01/14/1' 13.17 00.17 225.1S3 8.011 0.021 1.8'
DHZ15 0111011S 12:57 00.10 231.'40 S.987 0.017 2."
DHI1' 0./26/15 14:U 00.12 237.601 6.061 0.010 J.11
DHI15 09/04/15 11135 00.14 246.413 1.175 0.016 J.a5
OHZ15 09/10/1S 12:05 00.09 25a.503 6.0Z0 0.015 J.J4
OHZ15 09/17/15 10.00 00.1Z 2'9.417 6.914 0.017 3.46
DHZ" 09/14/1' 11:,, 00.13 U6.4" 7.049 0.01' 3.'9
DH215 10/01/15 10155 00.12 273.455 6.9'9 0.017 3.71 Silt crYltlt. tn contatner.
oH215 10/01/1' 12:00 00.10 210.500 7.045 0.014 J.11
DH215 10/15/1' 11:31 00.20 217.410 6.910 0.Oa9 4.01
DM21' 10/13/a, 111'4 00.33 295.496 a.016 0.041 4.14
DMZ1' 10/Z'/I' 11:'4 00.1Z 301.4'6 6.000 0.020 4.46
DH215 11/13/a, 11111 00.18 316.471 14.'75 0.012 4.64 Floor lowered tn 1140 north of tht,

location.
DHZ15 ',/19/15 00:00 NA 0.000 0.000 0.000 4.64 ~loor of E140 drift excavltld, coll.r of

downhole DH216 de.troyed.
OM211 11/20/15 00100 NA 0.000 0.000 0.000 4.64 Crolldr,ft exclvltion It 1"50 tnttiltld

towlrd e..t.
DM215 12/04/15 ":00 00.35 337.625 21.154 0.017 4.99 lample for chem. Inll ••l4.
DH215 12/10/15 13:05 00.11 343.545 5.920 0.01' 5.10
DHZ1' 12/17/1' 14:20 00.40 350.597 1.052 0.057 5.50
DHZ1S 01/03/16 11:00 01,00 367.458 16.861 0.0" 6.50 Brtne overflowing contliner. unknown emount

not collected.
DHZ15 01/08/16 " :25 00.36 372.476 5.01a 0.072 6.86
OH215 01116/86 11:00 00.10 380.458 7.9SZ o.oae 7.'6
OH215 01/23/86 12100 00.63 387.500 1.042 0.08' 8.19
OH215 01/29/86 00:00 NA 0.000 0.000 0.000 a.19 ero,adrlft ftxclvltlon It 11950 Inltllted

toward w,.t.
OHZ1' 01131/56 13:50 00.45 395.576 8.076 0.056 a.64
DHZ15 02l1Z/16 12:25 00.27 407."7 11.941 0.023 8.91 St.llctlt,. romovtd from contain,r.
DH215 02/19/86 13 :15 00.26 414.552 7.035 0.037 '.17
OH215 02l2a/86 00:00 NA 0.000 0.000 0.000 9.17 Floor lowered In E140 louth of thl.

locltion.
OHZ1' 0]/06/16 12120 00.96 429.'14 14.962 0.064 10.13
DH215 03/13/86 ":30 00.40 436.479 6.9" 0.057 10.'3
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BIUNB IAMPUNO AND SVALUAnON PROORAM 'titreRT 1991

IRIM. aCCUKULlTIOM DATA TAIL.
Data th~OU9b Deoaab.r 31, 1••1

APPHNDIX A

DATE

OAYI
LI TERI SINCI

TIME REMOVED 1/1/1'

OAU
USID FOR

CALCULATION

CUMULATIVE
LITIRI LITERI
PER DAY COLLECTED RIMARIeS

01112/88 13:50
09/21/88 13:00 0.00
10/13/88 ":00
12/13/88 10:45 a

03/26/16 11:" 00.72
04/02/16 10:30 00.30
04/01/16 11.00 00.15
04/16/16 13:00 00.40
04/24/16 11:00 00.26
04/30/16 11:35 00.16
05/06/16 11:05 00.21
OS/13/16 10.,0 00.29
OS/20/86 11:41 00.20
OS/27/16 16:00 00.20
06/03/16 11.05 00.27
06/10/16 12.,0 00.33
06/17/16 ":47 00.23
06/24/16 ":'0 00.10
01/01/16 14.32 00.15
07/01/16 ":30 00.14

01/04/88 10:05

02/09/88 09:25
03/29/88 09:'5

About 1/2 of this volume wla I mixture of
tilt cryatlla Ind tun-flow.r I.tdl.
2 bottle.. T 28.5, pH 5.33.

TrlC., non. coll.cted.
Dry.

Sample • 8.
Trlc. of brin••
Dry.

Dry. 112" lilt cruet in contlin.r.
Dry.
Contain.r i8 dry. Funn.l we. removlG Ind
thl back w•• trimmed.
Coller mined out. Dry, no .vid.nc. of
moilture coming from the hal ••
SI""llr removed.
Collecting device removed by min.
operational
No funn.L
None coll.cted.
Inttilled funn.l Ind collection bottle.
Dry.

17.45

11.45
17.45
11.45
11.45

17.45
17.45

16.08
16.31
16.10
'6.79
16.97
17.25
17.45
17.45
17.45
17.4'

14.74
14.80
14.93
".01
".20
15.24
".26
".26
'5.26
".21
'5.28
".28
".44
15.44
15.58

11.a5
11.55
11.70
12.10
11.36
12.5a
12.73
'3.01
13.11
13.41
11.69
'4.02 Sample for brine chemiltry. "6.
14.a5
'4.35
14.50
14.64 About' lb. of I.lt encrultetion removlG

frOM f\.I'Nl on 1/07/86.

0.000
0.000

0.012
0.010
0.011
0.020
0.019
0.006
0.003
0.000
0.000
0.003
0.000
0.000
0.005
0.000
0.003

0.000
0.000
0.000
0.000

0.000

0.014
0.010
0.014
0.002
0.004
0.007
0.006
0.000
0.000
0.000

0.055
0.041
0.025
0.049
0.031
0.027
0.035
0.042
0.021
0.021
0.040
0.047
0.033
0.014
0.021
0.020

0.000

0.000
0.000

12.990
6.96'
6.020
8.014
1.916
6.025
5.919
6.962
7.066
7.177
6.791
7.045
6.984
1.002
7.113
6.871

36.011
29.983
24.002
38.143
40.836
41.039
34.954
48.992
29.980
0.000

8.011
5.948
7.039
1.022
6.981
7.014
6.997
9.000

11.916
1.166
1.22'

13.225
35.1"
'4.465
54.815

0.000
0.000
0.000

390.100

449.469
456.431
462.451
410.542
471.451
484.413
490.462
491.424
504.490
511.667
518.462
525.507
532.491
539.493
546.606
553.479

561.490
567.431
514.417
581.499
588.416
595.500
602.497
61' .491
630.483
638.349
645.570
651 .514
613.535
688.000
128.410

164.421
194.404
811.406
856.549
891.385
938.424
913.318

1022.370
1052.350
1014.460

1098.420

1134.390
1183.390

1288.580
1365.540
1381.460
'442.450

00. '0
00.06
00.13
00.14
00.13
00.04
00.02
NA
00.00
00.02
NA
00.00
0.16
NA
00.14

00.50
0.29
0.33
0.09
0.18
0.21
0.20
0.00
0.00

10:06
09:42
09:45
13: 10
09:15
10:"
09:05
08:46
08:31
11:00

11:45
10.31

" :27
" :5'
":40
12:00

" :55
" :55
11:35
08123
'3:4'
13:41
12:50
NA:
09:"

02/04/11
03/06/11
03/30/81
05/01/81
06/11/81
01/21/81
09/01/11
10/20/11
11/19/87
12/11/81

07/16/16
01/22/86
01/29/86
08/0'/16
01/12116
01/19/16
01/26/16
09/04/16
09/23/86
10/01/16
10/08/86
'0/14/16
11/05/86
',/20/86
12/30/16

OH21'
OH215
DH215
DH215
OH21'
OH215
DHZ15
OHZ15
DHZ15
OHZ15
DHZ15
DHZ15
UHZ1S
DH215
OH215

OHZ15
DH215
DHZ15
DHZ1S
DH215
OHZ15
OH215
OH215
DHZ15
OH215

OH215
DH21'
OH215
DH215
OH215
DH215
OHZ15
DH215
DH215
OH2'5
OH215
OH215
DH215
DH215
OH215
DHZ15

OHZ15
OH215
DHZ15
OH215

DHZU

DH215
DHZ1S
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BfUNB SAMPUNO AND BVAUJATION PRC)(1ItAM ItEI10RT \9iJ\ ,\,tIJnNUO( A

BRIM. ACCUJlULATIOIi DATa 'lULl
Data thZ'OUflb Deoeabez- 31, 1••1

DAVI DAYI ClAILATIVI
LITI'" SINCE USED'OR LITERa LITERa

LOCAT ION DATI TIM! REMCMD 1/118' CALCULATION PIR DAY COLLlCTlD REMARKS

DH21' 04/06/89 lhOO 0 1556.458 114.010 0.000 17.45 Holl dry.
OH21' 04/20/89 13: 10 0.11 1570.549 14.091 0.001 17.5'
OH215 05/17/89 09.00 0 1597.311 26.826 0.000 17.56 Holt dry.
DH215 06/29/19 08:50 0 1640.361 42.993 0.000 17.56 Holl dry.
OH215 07125/89 11 :00 0.25 ''''.451 26.090 0.010 17.81
DH215 08/16/89 0,.10 0 1611.312 21.924 0.000 17.81 Holt dry.
DH215 09/12/19 12:00 0 1715.500 27.111 0.000 17.11 Holt dry.
OH215 12/12/89 12.25 0 1106.517 91.017 0.000 17.11 Holl dry.
DH215 02/07/90 11 :00 0.0 1163.451 56.941 O.GOG 17.11 Dry.
DH215 02/21/90 09.00 0.0 1877.375 13.917 0.000 17.1' Dry.
DH21S 03/05/'0 12:04 0.0 1819.503 12.128 0.000 17.11 Dry,
DH21' 03/21190 09:00 0.0 1905.311 ".112 0.000 17.11 Dry.
DH215 04/11/90 10:21 0.0 1926.431 21.056 0.000 17.11 Dry.
DH21S 05/02/90 09:35 0.0 1947.399 20.961 0.000 '7.81 Dry.
DH21S 05/08/90 10:07 0.0 1953.422 6.023 0.000 17.11 Dry.
DH215 05/17/90 0,.11 0.0 1962.383 8.961 0.000 17.81 Dry. Pr.pertd coll.ctor.
DH215 OS/23/90 13:35 0.0 '968.566 6.183 0.000 17.11 Dry.
DH215 05/31/90 10:00 0.01 1976.417 7.851 0.001 17.12 Did not .IV'.
DH215 06/06/90 08:45 0.0 1912.365 5.948 0.000 17.82 Dry.
DH215 06/14/90 10:57 0.07 1990.456 1.091 0.009 17.89
DH215 06/20190 10:20 NA 1996.431 0.000 0.000 17.19 Trlct. Did not remov••
DH215 06/28/90 11:00 NA 2004.458 0.000 0.000 17.19 TrICI. Did not remov••
DH215 07/17/90 09:33 NA 2023.398 0.000 0.000 17.19 Trlc•• Did not removi.
DH21S 07/25/90 11:00 0.0 2031.458 41.002 0.000 17.89 Dry.
DH21' 08/07/90 09:10 0.04 2044.382 12.924 0.003 17.93
DH215 08122/90 11:15 0.03 2059.469 15.087 0.002 17.96
DH215 08/29/90 11:30 NA 2066.479 0.000 0.000 17.96 TrlC•• Did not lample.
DH215 09105/90 10:30 NA 2073.438 0.000 0.000 17.96 Trlc•• Did not coilict.
DH215 09/12/90 08:37 0.02 2080.359 20.890 0.001 17.98
DH215 11/08190 10:01 0.05 2137.417 57.058 0.001 '8.03
DHZ1' 11/14/90 10: 15 0.0 2143.427 6.010 0.000 18.03 Dry.
OH215 03/20/91 13:37 0.00 2269.567 126.140 0.000 18.03 Dry.
DH215 04/10/91 12:20 0.00 2290.514 20.947 0.000 18.03 Dry.
OH215 05/01/91 10:40 0.00 2311.444 20.930 0.000 18.03 Dry.
DH215 05/08/91 09: 10 0.00 2318.382 6.938 0.000 18.03 Dry.
DH215 05/15/91 10:55 0.00 2325.455 7.073 0.000 18.03 Dry.
DH215 06119/91 16:05 0.00 2360.670 35.215 0.000 18.03 Cry.
DH215 06/26/91 10: " 0.00 2367.427 6.757 0.000 18.03 Dry.
DH215 07/17/91 11:09 0.00 2388.465 21.038 0.000 18.03 Dry.
OH215 08/14/91 11:00 0.05 2416.458 27.993 0.002 18.08 Dry.
OH215 09/18/91 10:08 0.00 2451.422 34.964 0.000 18.08 Dry.
OH215 09/25/91 12:40 0.00 2458.528 1.106 0.000 18.08 Dry.
OH215 10/23/91 10: 10 0.00 2486.424 27.896 0.000 18.08 Dry.
DH215 10/31/91 11:28 0.00 2494.478 8.054 0.000 18.08 Dry.
DH215 11/13/91 09: 10 0.00 2507.382 12.904 0.000 18.08 Dry.
DH215 12/04/91 09:00 0.00 2528.375 20.993 0.000 '8.08 Dry.

OM35 11/21/84 00:00 NA 0.000 0.000 0.000 0.00 Approximat. datI this part of Room G w••
exclvated.

OH35 01/21/85 00:00 NA 0.000 0.000 0.000 0.00 Uphol. drilled 1/26/85 to 1/27/85.
OM35 02/05/85 11:15 NA 35.469 1.000 0.000 0.00 Started to drip.
OH35 03/05/85 10:00 00.19 63.417 28.948 0.007 0.19 SIl t crystal, in container. First timt
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BRINE SAMPLINO AND BVALUA110N PROORAM RRPORT 1991 APPENDIX A

BRIMB ACCUKULAT%ON DATA TABLB
Data throuqh Deoeaber 31, 1111

collected.
DAYS DAYS CUMULATIVE

LITERS SINCE USED FOR LITERS LITERS
LOCATION DATE TIME REMOVED 1/1/85 CALCULATION PER DAY COLLECTED REMARKS

OH35 03/12/85 10:00 00.17 70.417 7.000 0.024 0.36 Salt crystals in container.
DH35 03/20/85 10:26 00.19 78.435 8.018 0.024 0.55
DH35 03/26/85 09:45 00.13 84.406 5.971 0.022 0.68
DH35 04/02/85 10: 15 00.15 91.427 7.021 0.021 0.83 Salt crystals in container.
DH35 04/10/85 10:14 00.19 99.426 7.999 0.024 1.02
DH35 04/23/85 11 :46 00.12 112.490 13.064 0.009 1.14
DH35 04/30/85 11 :09 00.16 119.465 6.975 0.023 1.30 Clay in container.
DH35 05/07/85 09:53 00.14 126.412 6.947 0.020 1.44
DH35 05/14/85 10:48 00.16 133.450 7.038 0.023 1.60
DH35 OS/21/85 10:42 00.15 140.446 6.996 0.021 1.75
DH35 OS/29/85 10:00 00.15 148.417 7.971 0.019 1.90
DH35 06/11/85 10: 10 00.02 161.424 13.007 0.002 1.92
DH35 07/09/85 11:10 00.06 189.465 28.041 0.002 1.98
DH35 07/16/85 11 :48 00.13 196.492 7.027 0.019 2.11
DH35 07/24/85 10:37 00.12 204.442 7.950 0.015 2.23
DH35 07/30/85 10:17 00.08 210.428 5.986 0.013 2.31 Clay in container.
DH35 08/06/85 10:37 00.08 217.442 7.014 0.011 2.39 Clay chunks in container.
DH35 08/14/85 10:53 00.11 225.453 8.011 0.014 2.50
DH35 08/20/85 11 :05 00.09 231.462 6.009 0.015 2.59
DH35 08/28/85 10:00 00.14 239.417 7.955 0.018 2.73
DH35 09/04/85 10:30 00.11 246.438 7.021 0.016 2.84
[l'H35 09/10/85 10:38 00.11 252.443 6.005 0.018 2.95
DH35 09/17/85 09:40 00.12 259.403 6.960 0.017 3.07
DH35 09/24/85 09:48 00.07 266.408 7.005 0.010 3.14
DH35 10/08/85 10:44 00.08 280.447 14.039 0.006 3.22
DH35 10/15/85 10:17 00.06 287.428 6.981 0.009 3.28
DH35 10/29/85 09:42 00.06 301.404 13.976 0.004 3.34
DH35 11/05/85 09:24 00.08 308.392 6.988 0.011 3.42
DH35 11/13/85 10:06 00.11 316.421 8.029 0.014 3.53
DH35 11/21/85 11:32 00.07 324.481 8.060 0.009 3.60
DH35 11/26/85 11:25 00.05 329.476 4.995 0.010 3.65 Changed collecting container.
DH35 01/23/86 10:40 00.06 387.444 57.968 0.001 3.71 Clay in collecting container. Entry has

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

DH35 01/31/86 12: 16 00.06 395.511 8.067 0.007 3.77
DH35 02/12/86 10:55 00.09 407.455 11.944 0.008 3.86
DH35 02/19/86 11:45 00.07 414.490 7.035 0.010 3.93
DH35 02/28/86 13:20 00.06 423.556 9.066 0.007 3.99
DH35 03/06/86 10:45 00.03 429.448 5.892 0.005 4.02
DH35 03/13/86 10: 10 00.07 436.424 6.976 0.010 4.09
DH35 03/26/86 10:20 NA 449.431 13.007 0.000 4.09 Funnel broken, 5 inch stalactite formed

from collar.
DH35 04/02/86 09:40 NA 456.403 19.979 0.000 4.09 Installed new funnel.
DH35 OS/27/86 15:45 NA 511.656 75 .232 0.000 4.09 Trace of brine.
DH35 06/03/86 10:08 00.01 518.422 81.W· 0.000 4.10
DH35 06/10/86 11 :35 00.02 525.483 7.06, 0.003 4.12 Sample for brine chemistry, #15.
DH35 06/17/86 10:58 00.01 532.457 6.974 0.001 4.13 Sample #15.
DH35 06/24/86 10:57 00.02 539.456 6.999 0.003 4.15
DH35 07/01/86 14:03 00.02 546.585 7.129 0.003 4.17
DH35 07/08/86 10:3" 00.02 553.442 6.857 0.003 4.19
DH35 07/16/86 10:36 00.03 561.442 8.000 0.004 4.22
DH35 07/22/86 10:05 NA 567.420 5.978 0.000 4.22 Trace of brine. Cleaned soft clay out of
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BRINB SAMPLINO AND EVALUATION PROORAM RUPOR1' 1991 APPBNDIX A

BRIBB ACCtJHULA'1'I ON DATA TABLB
Data through DecUlber 31, 1111

funnel.
DAYS DAYS CUMULATIVE

LITERS SINCE USED FOR LITERS LITERS
LOCATION DATE TIME REMOVED 1/1/85 CALCULATION PER DAY COLLECTED REMARKS

DH35 07/29/86 10:35 00.01 574.441 12.999 0.001 4.23
DH35 08/05/86 11:13 00.03 581.467 7.026 0.004 4.26
DH35 08/12/86 10:35 00.03 588.441 6.974 0.004 4.29
DH35 08/19/86 11 :35 00.01 595.483 7.042 0.001 4.30 S..,..le ## 2 for brine chemistry.
DH35 08/26/86 10:38 NA 602.443 6.960 0.000 4.30 Trice collected. Sample ## 2.
DH35 09/04/86 10:40 00.01 611.444 15.961 0.001 4.31 S~le ## 2.
DH35 09/09/86 10: 10 NA 61'.424 4.980 0.000 4.31 Trlct collected. Sample ## 2.
DH35 09/1'/86 10: 13 NA 623.426 11.982 0.000 4.31 Trlct collected.
DH35 09/23/86 10:11 NA 630.424 18.980 0.000 4.31 Trlct.
DH35 10/01/86 12: " 00.00 638.511 27.067 0.000 4.31 Trlct, none collected.
DH35 10/08/86 11:08 NA 645.464 6.953 0.000 4.31 Smell amount not collected.
DH35 11/05/86 11:28 NA 673.478 28.014 0.000 4.31 Damp, not collected.
DH35 11/20/86 NA: NA 688.000 42.536 0.000 4.31 Not sampled, looked dry.
DH35 12/30/86 12: 15 NA 728.510 83.046 0.000 4.31
DH35 02/03/87 NA: NA 763.000 117.536 0.000 4.31
DH35 03/06/87 11:25 NA 794.476 149.012 0.000 4.31 Dry.
DH35 03/30/87 11:20 0.00 818.472 23.996 0.000 4.31 Dry.
DH35 05/07/87 11:35 0.00 856.483 62.007 0.000 4.31 Dry.
DH35 06/18/87 12: 10 0.00 898.507 104.031 0.000 4.31 Dry.
DH35 07/28/87 11:15 0.00 938.469 143.993 0.000 4.31 Dry.
DH35 09/01/87 10:50 0.00 973.451 34.982 0.000 4.31 Dry.
DH35 10/20/87 11:56 0.00 1022.500 49.049 0.000 4.31 Dry.
DH35 11/19/87 11 :30 0.00 1052.480 29.980 0.000 4.31 Dry.
DH35 01/04/88 12:00 0.00 1098.500 46.020 0.0,10 4.31 Ory.
DH35 02/08/88 11:55 0.00 1133.500 35.000 0.00", 4.31 Dry.
DH35 03/29/88 11:40 0.00 1183.490 49.990 0.000 4.31 Dry.
DH35 07/12/88 08:50 0.00 1288.370 104.880 0.000 4.31 Dry.
DH35 09/27/88 10:50 0.00 1365.450 n.080 0.000 4.31 Dry.
DH35 03/15/89 10:50 0 1534.451 169.000 0.000 4.31 Hole dry.
DH35 04/06/89 09:40 0 1556.403 21.952 0.000 4.31 Hole dry.
OH35 04/20/89 09:40 0 1570.403 14.000 0.000 4.31 Hole dry.
DH35 06/06/89 10: 15 0 1617.427 47.024 0.000 4.31 Sample saved for chemistry.
DH35 06/29/89 10:35 0 1640.441 23.014 0.000 4.31 Hole dry.
DH35 07/25/89 09:55 0 1666.413 25.9n 0.000 4.31 Hole dry.
DH35 08/16/89 09:55 0 1688.413 22.000 0.000 4.31 Hole dry.
DH35 08/28/89 10:20 0 1700.431 12.018 0.000 4.31 Collecting device removed.
DH35 12113/89 11:20 0 1807.472 107.041 0.000 4.31 Hole dry.
DH35 01/24/90 10:00 0.0 1849.417 41.945 0.000 4.31 Dry.
DH35 02/07/90 10:30 0.0 1863.438 14.021 0.000 4.31 Dry.
DH35 02/21/90 09:48 0.0 18n.408 13.970 0.000 4.31 Dry.
DH35 03/05/90 09:35 0.0 1889.399 11.991 0.000 4.31 Dry.
DH35 03/19/90 10:36 0.0 1903.442 14.043 0.000 4.31 Dry.
DH35 03/21/90 10:30 0.0 1905.438 1.996 0.000 4.31 Dry.
DH35 04/04/90 09:56 0.0 1919.414 13.976 0.000 4.31 Dry.
DH35 04/10/90 08:34 0.0 1925.357 5.943 0.000 4.31 Dry.
DH35 04/17/90 10: 17 0.0 1932.428 7.071 0.000 4.31 Dry.
DH35 04/24/90 09:35 0.0 1939.399 6.971 0.000 4.31 Dry.
DH35 05/02/90 10:30 0.0 1947.438 8.039 0.000 4.31 Dry.
DH35 05/09/90 08:42 0.0 1954.362 6.924 0.000 4.31 Dry.
DH35 05/16/90 08:45 0.0 1961.365 7.003 0.000 4.31 Dry.
DH35 OS/23/90 12:03 0.0 1968.502 7.137 0.000 4.31 Dry.
DH35 05/31/90 08:40 0.0 1976.361 7.859 0.000 4.31 Dry.
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BRINE SAMPUNO AND BVALlJA'I10N PROORAM ItHPORT 1991 APPENDIX A

BRINI ACCUHULATION DATA 'lULl
Data throuqh DeaULber 31, 1111

DAYS DAYS CUMULATIVE
LITERS SINCE USED FOR LITERS LITERS

LOCATION DATE TIME REMOVED 1/1185 CALCULATION PER DAY COLLECTED REMARkS

DH35 06/06/90 08:43 0.0 1982.363 6.002 0.000 4.31 Dry.
OH35 06/14/90 08:32 0.0 1990.356 7.993 0.000 4.31 Dry.
DH35 06/20/90 09:53 0.0 1996.412 6.056 0.000 4.31 Dr1.
OH35 06/28/90 08:38 0.0 2004.360 7.948 0.000 4.31 Dry.
OH35 07/17/90 10150 0.0 2023.451 19.091 0.000 4.31 Dry.
DH35 07125/90 09:32 0.0 2031.397 7.946 0.000 4.31 Dry.
OH35 08/01/90 10:38 0.0 2038.443 7.046 0.000 4.31 Dry.
DH35 12/13/90 08150 0.0 21n.368 133.925 0.000 4.31 Dry.
OH35 02113/91 10:45 0.00 2234.448 62.080 0.000 4.31 Dry.
OH35 03/28/91 10:40 0.00 2277.444 42.996 0.000 4.31 Dry.
OH35 04/10/91 08:25 0.00 2290.351 12.907 0.000 4.31 Dry.
DH35 04/11191 10:41 0.00 2297.445 7.094 0.000 4.31 Dry.
DH35 05/01/91 09:26 0.00 2311.393 13.948 0.000 4.31 Dry.
DH35 05/08/91 08:39 0.00 2318.360 6.967 0.000 4.31 Dry.
DH35 05/15/91 09:25 0.00 2325.392 7.032 0.000 4.31 Dry.
DH35 OS/29/91 09:29 0.00 2339.395 14.0C3 0.000 4.31 Dry.
DH35 06/05/91 13:55 0.00 2346.580 7.185 0.000 4.31 Dry.
DH3S 06/12/91 10:20 0.00 2353.431 6.851 0.000 4.31 Dry.
DH35 06/19/91 14: 15 0.00 2360.594 7.163 0.000 4.31 Dry.
DH35 06/26/91 08:55 0.00 2361.372 6.m 0.000 4.31 Dry.
DH35 0711'/91 10:26 0.00 2382.435 15.063 0.000 4.31 Dry.
DH35 07/11/91 09:35 0.00 2388.399 5.964 0.000 4.31 Dry.
DH35 07/30/91 10:35 0.00 2401.441 13.042 0.000 4.31 Dry.
DH35 08/14/91 10:00 0.00 2416.411 14.976 0.000 4.31 Dry.
DH35 08/21/91 11 :00 0.00 2423.458 7.041 0.000 4.31 Dry.
OH35 08/28/91 09:55 0.00 2430.413 6.955 0.000 4.31 Dry.
DH35 09/04/91 11 :22 0.00 2437.474 7.061 0.000 4.31 Dry.
OH35 09/11/91 11:55 0.00 2444.497 7.023 0.000 4.31 Dry.
DH35 09/18/91 09:27 0.00 2451.394 6.897 0.000 4.31 Dry.
DH35 09125/91 11: 25 0.00 2458.476 7.082 0.000 4.31 Dry.
OH35 10/02/91 11 :13 0.00 2465.461 6.991 0.000 4.31 Dry.
DH35 10/16/91 09:45 0.00 2479.406 13.939 0.000 4.31 Dry.
DH35 10/23/91 09:55 0.00 2486.413 7.007 0.000 4.31 Dry.
DH35 10/31/91 09:52 0.00 2494.411 7.998 0.000 4.31 Dry.
DH35 11/06/91 10: 15 0.00 2500.421 6.016 0.000 4.31 Dry.
DH35 11/13/91 09:20 0.00 2507.389 6.962 0.000 4.31 Dry.
DH35 11/20/91 11 :05 0.00 2514.462 7.073 0.000 4.31 Dry.
DH35 11/21/91 09:40 0.00 2521.403 6.941 0.000 4.31 Dry.
DH35 12/04/91 09:52 0.00 2528.411 7.008 0.000 4.31 Dry.
DH35 12/11/91 09:55 0.00 2535.413 7.002 0.000 4.31 Dry.

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

DH36 01/26/85 00:00 NA 0.000 0.000 0.000 o.no Downhole drilled 1/26/85.
OH36 01/28/85 09:00 NA 27.375 1.000 0.000 0.00 Moist muck at the bottom.
OH36 02/05/85 11 : 15 02.50 35.469 9.094 0.275 2.50 About 1 ft. muck, brine and hydraulic

fluid. First time bailed.
OH36 02/11/85 11:00 01.51 41.458 5.989 0.252 4.01 Brine, muck, hydraulic fluid.
OH36 02/19/85 12: 10 01.78 49.507 8.049 0.221 5.79 Some ImJck.
OH36 02/26/85 10:45 01.48 56.448 6.941 0.213 1.27 Brine and IMJck.
OH36 03/05/85 10:00 01. 76 63.417 6.969 0.253 9.03
DH36 03/12/85 10:00 01.55 70.417 1.000 0.221 10.58
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RRINH SAMPUNO AND INAUJA'I10N PR<X1RAM RIlJlORT 19411 ,WI'UNDlX A

8RIB. ACCUKULA'l'IOH DATA 'l'ULI
Data throuqb Deoeaber 31, 1.,1

DAYS DAVS CUMULATiVe
LITERS SINCE USED FOR LITERS LITERI

LOCATION DATE TIME REMOVED 1/1185 CALCULATION PER DAY COLLECTED REMARKS

OH36 03/20/85 10:26 01.59 78.435 8.018 0.191 12.1"
OH36 03/26/85 09:45 01.35 84.406 5.971 0.226 13.52
OH36 04/02/85 10,15 01.58 91.427 7.021 0.225 15.10
OH36 04/10/85 10:25 01.71 99.434 8.007 0.214 16.11
OH36 04/17185 13:30 01.49 106.562 7.128 0.209 18.30
OH36 04/23/85 11 :46 01.45 112.490 5.928 0.245 19.75
DH36 04/30/85 11:21 01.49 119.473 6.983 0.213 21.24
DH36 05/07185 09:58 01.55 126.415 6.942 0.223 22.79
DH36 05/14/85 10:54 01.n 133.454 7.039 0.251 24.56
OH36 OS/21/85 10:45 01.61 140.448 6.994 0.230 26.17
DH36 OS/29/85 10:00 01.50 148.417 7.969 0.181 27.67
DH36 06/04/85 11:33 01.40 154.481 6.064 0.231 29.07
OH36 06/11/85 11: 15 01.55 161.469 6.988 0.222 30.62
OH36 06/18/85 10: 17 01.58 168.428 6.959 0.227 32.20
DH36 06/25/85 10:40 01.43 17'5.444 7.016 0.204 33.63
OH36 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 36.76
DH36 07/16/85 11:50 01.58 196.493 7.024 0.225 38.34 Brtne Iffervlece••
OH36 07/24/85 10:46 01.78 204.449 7.956 0.224 40.12
OH36 07/30/85 10:20 01.39 210.431 5.982 0.232 41.51
DH36 08/06/85 10:43 01.70 217.447 7.016 0.242 43.21
OH36 08/14/85 11:02 01.58 225.460 8.013 0.197 44.79 Valvi llaked, some brine drllntd back down

holl.
OH36 08/20/85 11: 11 01.42 231.466 6.006 0.236 46.21
OH36 08/28/85 10:00 01.94 239.417 7.951 0.244 48.15
DH36 09/04/85 10:32 01.69 246.439 7.022 0.241 49.84
DH36 09/10/85 10:35 01.41 252.441 6.002 0.235 51.25
OH36 09/17/85 09:42 01.53 259.404 6.963 0.220 52.78
OH36 09/24/85 09:50 01.53 266.410 7.006 0.218 54.31
OH36 10/01/85 09:55 01.58 273.413 7.003 0.226 55.89
OH36 10/08/85 10:52 01.63 280.453 7.040 0.232 57.52
OHJ6 10/15/85 10:30 01.58 287.438 6.985 0.226 59.10
OHJ6 10/23/85 10:23 01.82 295.433 7.995 0.228 60.92
OH36 10129185 09:51 01.36 301.410 5.9n 0.228 62.28
OH36 11/05/85 09:27 01.63 308.394 6.984 0.233 63.91
OH36 11/13/85 10: 14 01.79 316.426 8.032 0.223 65.70
OH36 11/21185 11 :36 01.91 324.483 8.057 0.237 67.61
OH36 11/26185 11:30 01.01 329.479 4.996 0.202 68.62
DH31J 12/03/85 13:35 01.50 336.566 7.087 0.212 70.12 .50 liters for ch-m anal. *4.
OH36 12/10/85 12:15 01.52 343.510 6.944 0.219 71.64
DH36 01/23/86 11 :00 09.30 387.458 43.948 0.212 80.94 Entry restricted since 12/10/85 dUI to

mining activities.
DH36 01/31/86 12:20 01.38 395.514 8.056 0.171 82.32
OH36 02/12/86 11 :00 03.02 407.458 11.944 0.253 85.34
eli36 02/19/86 11:45 01.55 414.490 7.032 0.220 86.89
~H~~ 02/28/86 13:20 01.85 423.556 9.066 0.204 88.74
OH36 03/06/86 10:45 01.30 429.448 5.892 0.221 90.04 Volume waB estimated.
OH]6 03/13/86 10: 10 01.50 436.424 6.976 0.215 91.54
DH36 03126/86 10:20 02.56 449.431 13.007 0.197 94.10
OH36 04/02/86 09:40 01. 75 456.403 6.9'f2 0.251 95.85
OH36 04/08/86 09:45 00.97 462.406 6.003 0.162 96.82
OH36 04/16/86 12:25 01.65 470.517 8.111 0.203 98.47
OH36 04124/86 10:20 02.00 478.431 7.914 0.251 100.47
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BIUNB SAMPUNO AND nVAUJATION PMOOItAM KUPORT llJeJI API»BNDIX A

BRI•• ACCUKULATI 011 DATA 'lULl
Data thz-ou;b Deoeaber 31, 11.1

DAYS DAY' CUMULATIVE
LITERS SINCE USID FCA LITERS L.ITlR'

nON DATI TIME REMOVED 1/1/85 CALCULATION PER DAY COLLECTED REMARKS

04130/86 10:55 01.21 484.455 6.024 0.201 101.68
05/06/86 10: 14 01.20 490.426 5.971 0.201 102.88
05/13/86 11:13 01.42 497.467 1.041 0.202 104.30
05/20/86 11:10 01.50 504.465 6.991 0.214 105.10
05/27/86 15:45 01.40 "1.656 7.191 0.195 107.20
06/03/86 10: 10 01.38 "8.424 6.768 0.204 101.58
06/10/86 11:35 01.24 525.483 1.059 0.176 109.82 Valve ltlked, some brint drained beck down

holt.
06/11186 11:00 01.65 532.458 6.971 0.237 1".47 Sample for brint chemistry, .24.
06/24/86 11:00 01.45 539.451 7.000 0.207 "2.92
07/01/86 14:05 01.55 '46.587 7.'29 0.217 114.47
07/08/86 10:45 01.40 553.448 6.161 0.204 115.81
07/16/86 10:45 01.76 '" .448 8.000 0.220 117.63
01/22/86 10:07 01.29 567.422 5.974 0.216 118.92
07/29/86 10:40 01.45 514.444 7.022 0.206 120.37
08/05/86 11:20 01.46 581.472 7.028 0.208 121.83
08/12/86 10:37 01.50 581.442 6.970 0.215 123.33
08/19/86 " :35 01.38 595.483 7.041 0.196 124.71
08/26/86 10:38 01.49 602.443 6.960 0.214 126.20 Static ltvel not mealurld.
09/04/86 10:41 01.70 611.445 9.002 0.189 127.90
09/09/86 10: 15 01.20 616.427 4.982 0.241 129.10 S.le • 26.
09/16/86 10:20 01.37 623.431 7.004 0.196 130.47
09/23/86 10: 18 01.40 630.429 6.998 0.200 131.81
10/01/86 12: 18 01.76 638.513 8.084 0.218 133.63
10/08/86 11:10 01.44 645.465 6.952 0.207 135.07 Brine tfftrvtct. II it il poured into

blaker.
10/14/86 11 :57 01.21 651.498 6.033 0.201 136.28 Stltic levil not me.lurld.
11/05/86 11 :38 4.28 673.485 21.987 0.195 140.56
11/20/86 12:35 03.12 688.524 15.039 0.Z07 143.68
12/30/86 12lZ5 01.72 728.517 0.000 0.000 143.68 Partial tvacultion. No cllculltion. Do not

plot or U.I zero value.
12/31/86 12:38 6.54 129.526 41.002 0.201 151.94 Calculated uling 8.26 litera in 41.002 daya

(1.12 l. 12/30/86 plus 6.54 l. 12/31/86).
02/03/87 13:35 06.84 763.566 34.040 0.201 158.78 Ts 29.8c, T28.6, pH 6.17.
03/06/87 11:20 5.84 794.472 30.906 0.189 164.62
03/30/87 11:21 4.95 818.411 24.005 0.206 169.51
05/07/87 11 :33 6.62 856.481 38.004 0.114 116.19
06/17/81 10:45 7.25 891.448 O.COO 0.000 183.44 Samplt for chern••108A, #1088, .,14A,

.,,48, #121A, #121B, .,27A, #1218, #134A,

.'34B. Some brine left in hole, no
calculation.

06/18/87 12: 10 0.49 898.501 42.026 0.184 183.93 Original l/dlY calculation too high due to
residual brine left in hole. Recalculated
using 7.14 l (7.25 l 6/17/81 plus 0.49 l
6/18/81) •

07/28/8" 11:21 7.76 938.471 39.910 0.194 191.69
09/01/87 10:50 6.99 913.451 34.974 0.200 198.68 Collected for chemistry, sample .,53 A&S,

.,60 A&S, .,63 A&B, #158 A&B, '155 A&B,
#161 A&B.

10/20/87 11 :56 8.58 1022.500 49.049 0.175 201.26
11/19/87 11 :30 4.19 1052.480 29.980 0.140 211.45 Collected for chemistry, sample .,99, .205,

'208, &#211.
01/04/88 11:50 6.74 1098.490 46.010 0.146 218.19
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BRINe IAM.PUNO AND BVALUAnON PMOORAM KHPOKT 199\

••X.. ACCUKULATIOM DATA TABLB
Data t~ou9b D.o~.~ 31, 1,.1

APPIlNDlX A

LOCATION DATE

OAYI
La TER' SINCI

TIMt REMOVID 1/1/15

DAY'
UIID 'OR

CALCULATION

C\JIJLATIVI
LIT••' LIT••'
PIR DAY COLLICTID REMARICI

325.59
326.56
327.41
328.27
328.84 Combtned with 0.86 liter. from 04/27/90.

Used 1.43 liter. for calculation.
330.21
330.89
331.67
331.84
332.52
333.37
333.52 Rlpaired .ampler, evacuated holt.
333.97

OM36

OM36

OM36
OM36
OM36

OM36
OH36
OH36
OH36
OH36
OH36

OH36

OH36

OM36
OH36
OH36
OH36
OH36
OH36
OH36
OH36
OH36
OH36
OH36
OH36
OH36
OH36
OH36
OH36
OH36
OH36

OH36
OH36
OH36
OH36
OH36

OH36
OH36
OH36
OH36
OH36
DH]6
DH36
OH36

02/01/11 11s50 4.90

03/29/11 11.35 7.25

05/05/11 09.41 S.01
05/'1/11 09110 1.30
07/12/11 081'0 7.90

07/Z8/11 10lZ5 1.50
01/',/11 10s30 3.66
08/2'/11 09.24 2.05
09/08/11 14s'O
09/14/11 08,40 2.36
09/27/88 10s45 1.30

1Z/13/88 10100 10.63

03/14/89 10110 11.16

04/06/89 09131 2.73
04/20/89 09s40 1.79
05/17/89 10s20 6.45
06/06/89 10:10 2.62
06/29/89 10s35 2.42
07/06189 09s10 1.08
07/25/89 09:5' 2.35
08/16/89 09:27 2.75
09/12/89 09:30 3.81
12/13/89 11:10 11.07
01/10/90 10s18 2.48
01/24/90 09s37 2.0
02/07/90 10:17 1.53
02/21/90 09s'0 1.75
03/05/90 09:25 1.10
03/14/90 12:30 NA
03/19/90 10:36 0.80
03/21/90 10s16 0.57

04/04/90 09:09 1.08
04/10/90 08:34 0.97
04/11/90 10s17 0.85
04/24/90 09:14 0.86
04/25/90 08:45 0.57

05/02/90 10:24 1.31
05/09/90 08:35 0.68
05/16/90 08:45 0.78
05/11/90 07:50 0.11
OS/23/90 12:02 0.68
05/31/90 08:38 0.85
06/01/90 11:00 0.15
06/06/90 08:47 0.45

1133.490

1183.480

1220.410
1227.410
1211.370

1304.430
1311.440
1332.390
1346.620
1152.360
1365.450

1442.420

1S:SS.424

1556.397
1570.403
"97.431
1611.424
1640.441
1647.382
1666.413
1688.394
1715.396
1807.465
1835.429
1849.401
1863.428
18n.410
1889.392
1898.521
1903.442
1905.428

1919.381
1925.357
1932.428
1939.385
1940.365

1941.433
1954.358
1961.365
1962.326
1968.501
1976.360
19n.458
1982.366

35.000

49.990

36.930
7.000

60.960

16.060
14.010
13.950
0.000

19.970
13.090

76.'70

91.001

22.913
14.006
27.028
19.993
23.017
6.941

19.031
21.981
27.002
92.069
27.964
13.972
14.027
13.982
11.982
0.000

14.050
, .986

13.953
5.916
7.071
6.957
0.980

7.068
6.925
7.007
0.961
6.175
7.859
, .098
4.908

0.140

0.145

0.116
0.116
0.130

0.093
0.161
0.141
0.000
0."8
0.099

0.138

0.113

0.119
0.128
0.U9
0.131
0.105
0.156
0.123
0.125
0.141
0.120
0.089
0.143
0.109
0.125
0.092
0.000
0.000
0.085

o.on
0.162
0.120
0.000
0.180

0.194
0.098
0.111
0.1n
0.110
0.108
0.137
0.092

a23.09

230.34

231.S5
236.65
244.55

246.05
24'.71
211.16
251.76
254.12
255.42

266.05

211.21

279.94
281 .1'3
281.11
290.10
293.22
294.30
296.65
299.40
303.21
314.28
316.76
318.76
320.29
322.04
323.14
323.14
323.94
324.51

Collaetld for chemiltry, lampla '261, '262,
'261, '264, '265, '266, .267, '261, .26' &
'270.
Collaetld for chemiltry, lampla 1167 •
011.
IlMPlld for 'Indt. PAl
'_lid for 'Indt. PAl
Coll.etld for chemt.try, lampla *422 •

"M.
'_ttd for 'andt. PAl
IlMPltd for 'andt. PAl
....ltd for 'Indt. PAt
Dtd not ."",tl.
Ittght orlng, cotor.
Colllctid for chemtltry, lempll *537 •

'"3'.
Collaetld for chemt.try, lempla *570 •
Hit.
'_la 'Ivld for ehemtatry••empta t6I4 •
6".
2.5 lttlrl lavld for ,.ndta brtne .tudy.
•.,.la livid for 'Indt. brtna Itudy.
Sampla .Ivld for 'andi. brinl Itudy.
lampl' .avld for chemt.try.
Sampll .Ivld for 'Indtl brinl .tudv.

Sampll .avld for 'Indta brinl .tudy.
Sampll .Ivld for Iindil brinl .tudy.
Sampll .Ivld for chemt.try.
Slmpll .Ivld for chemiltry, lempll 1900.

In.talled .ampllr.
Brinl probl~lV lift in holl.
Combined with 0.80 lltlr. from 03/19/90.
U.1d 1.37 liter. for cllculltton.
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BIUNIIAMPLINO AND UVALtJATION PROORAM IUtPORT 1991 APPBHDIX It

IRIM. ACCVKU~T!O. DA'1'A TUL.
Data throUflb D.o.Ilb.Z' 31, 1••1

DAYS DAYS CUMULATIVE
LITIRI IINCI UIID 'OR LITIRS LITERa

LOCATION DATI TIMI RIMOVIO 1/1/15 CALCULATION PIR DAY COLLICTIO REMARICI

OM)6 06/14/90 01.11 0.12 1990.360 7.994 0.101 314.19
OM36 06/20/90 09.53 0.S9 1996.412 6.011 0.097 331.11
OM36 06/21/90 01.11 0." 2004.360 7.941 O. ,,, 336.16
0"36 07/17190 10.52 0.41 aou.413 19.093 0.000 336.67
OH3' 07/11/90 10:20 0.62 2024.431 0.971 0.0" 317.19 Combined with 0.41 tft.r. frOM 07/17/90.

UI" 1.03 tlt.rl for Clloutltlon.
OH36 07121/90 09:45 0.61 2031.406 6.971 0.017 337.90
OHU 01/01190 10:11 0.61 2011.443 7.017 0.017 311.11
OM36 12/12/90 09,47 11.54 2171.401 131."5 0.017 3IO.OS 'frl' .vlcuation lino. 01/07/90.
OM36 12/19190 "a22 3.61 2171.474 '40.010 0.101 311.66 Combined with 11.54 t't'''1 frOi 12/12/fO.

Irtnt .torld In fr.ctur•• MeV h.vt dr.lned
Into holt. U.1d 140.03 d.va, 1S.11 l tt.....

OM36 01/09/91 0,,50 2.34 2'".410 20.916 0.112 356.00
OM36 01/16/91 01:35 0.73 2206.151 6.941 0.105 3I6.7'J
OH36 01/23/91 01,31 0.54 2213.351 7.000 0.077 357.27
OM36 02/13/91 10.30 1.90 2114.431 21.080 0.090 359.17
OM36 02/20/91 10a30 0.51 2241.431 7.000 0.011 319."
OM36 02/27/91 09.51 0.32 2241.415 6.977 0.046 J60.07
OM36 03/07/91 09:45 0.02 2256.406 0.000 0.000 J60.09 Plrti.l .v.cuatlon.
OM3' 03/10/91 10:07 2.72 2269.422 0.000 0.000 361.11 Plrti.l ,vlcuation. "rlt tv.cUllion with

bit l.r, ••cond with pump. •...t.r
IftIlfLNt fonf",.

OM36 03/21/91 08.30 0.38 2270.354 21.939 0.141 363.19 Combined with 0.02 tlt.rl from 03/07/91 .nd
2.72 tlt.r. from 03/20/91. R.pel ..1d
••t.r.

OH36 03/Z1/91 10,40 0.90 2277.444 7.090 0.127 364.09
OM36 04/10/91 la25 0.17 22fO.337 0.000 0.000 364.96 Partfal .vacUitlon.
OH36 04/11191 08.55 0.64 2291.372 13.911 0.101 365.60 Combfned with 0.87 lltora from 04/10/91.
OH36 04/17/91 10,34 0.63 2297.440 6.061 0.104 366.23
OH36 04/24/91 09, " 0.52 2304.385 6.945 0.075 366.75
OM36 05/01/91 09.26 0.65 2311.393 7.001 0.093 367.40
OM3' 05/01/91 08:37 0.42 2311.359 6.966 0.060 367.12
DH36 05/15/91 09: 14 0.62 2325.385 0.000 0.000 368.44 Plrtill .vlcuatfon.
OH36 OS/29/91 09:30 2.75 2339.396 21.037 0.160 371.19 Combined with 0.62 llt.rl from 0'/15/91.
OH36 06/05/91 13:50 0.52 2346.576 7.110 o.on 3"'.71
DH36 06/12/91 10.20 0.60 235].431 6.aSS 0.081 372.:11
OH36 06/19/91 14: 10 0.53 2360.590 7. "9 0.074 371.14
OH36 06/26/91 08:55 0.58 2367.372 6.782 0.086 373.42
OM36 01111/91 10:26 0.70 2382.435 15.063 0.046 374.12
OH36 07"7/91 09:35 0.59 2311.399 0.000 0.000 374.71 Plrtfal .vacultion.
OM36 07118/9' 09:59 0.52 2389.416 6.981 0.159 315.23 Combined with 0.59 llt.ra from 07/17/91.
OH36 07/30/91 10:35 0.60 2401.441 0.000 0.000 315.13 Partial .vlcultion.
OH36 07/31/91 09:35 0.72 2402.399 0.000 0.000 376.55 Partial tVlcultlon.
DH36 08/01/91 10:30 0.83 2403.438 0.000 0.000 377.38 Partial ,v,cultion.
OH36 08/02/91 10:00 0.54 2404.417 15.001 0.179 3n.92 Combinld with 0.60 litera from 07/30/91,

0.72 litera from 07/31/91, Ind 0.83 liter.
from 08/01/91.

OH36 08/08/91 09:23 0.51 2410.391 0.000 0.000 378.43 Some brine mev hive been left In hal ••
OH36 08"4/91 10:04 1.63 2416.419 12.000 0.178 380.06 Combined with 0.51 litera from 08/08/91.

Uatd bail.r.
DH36 08/21191 11:00 0.55 2423.458 0.000 0.000 380.61 Plrtlll evacuation.
OH36 08/22/91 10:00 0.53 2424.417 7.998 0.135 381.14 Combined with 0.55 liter. from 08/21/91
OH36 08/Z8/91 09:50 0.98 2430.410 5.993 0.164 382.12
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81t1Na SAMPUNO AND HVALUA110N "OORAM RItMRT ,,,., APPSNDO( A

••IM. ACCUKtJUTIOM DATA TUL.
Data tb...oU9" D.o".", 11, 1"1

OA,a DA,a C\IIJLAT IVILU.". IINel ua.D '01 LIUla LITlII
LOCATION DATI TIMI llMOYIO ""., CALQJLATION , .. DAY COLLlCTID RlMAI..ee

OHU Of/a"91 11.,1 S.1I 24".476 21.066 0.1" SII.14
OH16 10/U/91 09.10 S.2I 2....410 27•• D.'" JII.49
OMJ6 11/10/91 ".10 S.OO 1S14.46' 21.01' 0.101 S".49
DMU 12/1,/91 Of.as a.1I 1S41.S9a 27.'17 0.091 394.04

OMS7 1Z/0'/14 00,00 NA 0.000 0.000 0.000 0.00 A....o....." elete tht. part of 100M Q

I.elvltld.
OMS7 01/16'" 00.00 NA 0.000 0.000 0.000 0.00 Uph.'1 drilled 1/2S/IS to 1/16"'.
OH37 OllOllal 1,,11 NA SI.'" 1.000 0.000 0.00 atlrted to arlp.
DMS7 OJ/O'/IS 10.10 00.06 63.424 2....' 0.001 0.06 Itl'ICtltl In colllCtl", eontltner.
OMS7 OS/1I/11 10.00 00.06 70.417 6.99S 0.009 0.11 te't crYlte'l In co'llctlnt contllner.
OMS7 OS/16/11 09,'0 NA 14.410 1S."S 0.000 0.11 Trle., none ool'totld.
OMS7 04/17111 13.S0 00.06 106.562 36.141 o.ooa 0.11
ON37 04/U/II 11.41 00.04 112.417 '.925 0.007 o.la
ON37 04/S0/1' 10.50 OO.OS 119.451 6.... 0.004 b.21
OHS7 01/07/11 09,4' 00.06 126.406 6.95' 0.009 0.S1
OH37 05114/11 10,37 00.07 1S1.442 7.036 0.010 O.JI
OHS7 0'/211" 10,S1 00.06 140.431 6.", 0.009 0.44
OHS7 0'/19/" 10.00 00.06 141.417 7.'''' 0.001 0.10
OMS1 06/04/1. 11:22 00.01 114.474 6.017 0.001 O.SS
OMS7 06111/1' 10,31 00.01 '" .439 6.961 0.007 0.60
ONS7 06/11/1' 10.01 00.01 161.420 6.911 0.011 0.61 Itl'lotft•• tn CO"lcttnl contltner.
OHS7 06/21/11 10,44 00.01 '71.447 7.027 0.007 0.71
OH37 07/02/1' 11.00 00.04 111.451 7.011 0.006 0.71
OHS7 07/09/11 11:00 00.03 119.451 7.000 0.004 0.10
OH37 07116/15 11:40 00.06 196.416 7.021 0.009 0.16
OHS7 07/24/11 10,3S 00.06 204.440 7.914 0.001 0.92
OH37 07/30/15 10:1' 00.02 210.424 5.914 0.003 0.94
OH37 01/06/15 10:32 00.01 217.439 1.015 0.001 0.95
ON37 01/14/15 10,49 00.02 225.4" 1.012 0.002 0.97
ON31 01/20/1' 10:16 OO.OS 231.456 6.005 0.005 1.00
ON]1 01/21/15 09.55 00.04 239.413 1.957 0.005 1.04
ON31 09/04/15 10:21 00.02 246.431 1.011 0.003 1.06
OH37 09/10/15 10: 14 00.01 252.426 1.995 0.005 1.09
ON37 09/17/1' 09:35 00.02 2'9.399 6.9'73 0.003 1. 11
ON37 09/24/15 09.45 00.02 266.406 7.007 0.003 1.13
ON37 10/01/15 09,50 00.01 2'73.410 1.004 0.001 1. 14
ON37 10/15/15 10: 10 00.01 287.424 14.014 0.00' 1.15
ON31 10/13/15 10: 17 00.02 295.421 1.004 0.002 1.17
ON37 10/29/15 09:35 00.02 301.399 5.971 0.003 1. '9
OH37 07/01/86 14:00 00.02 546.513 245.114 0.000 1.21
ON37 11/01/86 11:22 NA 6'73.474 126.1111 0.000 1.21 Ory.
OH37 11/20/86 12:25 NA 681.517 141.934 0.000 1.21 Ory, not collected.
ON37 12/30/86 12:00 HA 721.500 181.917 0.000 1.21
OH37 02/03/17 HA: HA 763.000 216.411 0.000 1.21
OH31 03/06/17 1"05 NA 794.462 247.179 0.000 1.21 Ory.
ON37 03/30/11 11:10 0.00 111.465 24.003 0.000 1.21 Ory.
OH37 05/07/17 11:27 0.00 156.4n 62.01' 0.000 1.21 Dry.
ON31 06/11/81 12:05 0.00 891.503 104.041 0.000 1.21 Dry.
OH31 07/21/17 10:53 0.00 931.453 143.991 0.000 1.21 Ory.
OH31 09/01/11 10:4' 0.00 9'73.441 34.995 0.000 1.21 Ory.
ON37 10/20/17 11 :35 0.00 1022.410 49.032 0.000 1.21 Ory.
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IIUNIIAMPlJNO AND BVAI,UA11ON ",OU.AM "nPORT IMI API'INDIX A

••Z•• ACCUllULa'lZO• DA'Ia '1UL'
Dat.a tuoU9aa D....... 11, 1111

DAYS DAYS C\lU.ATIYI
LIT••' SUtCi VIIO 'OR Lln.1 LITI.I

LOCAflON OAfl TIMI ••IIMO 1/1/11 CALCULAT ION '.1 DAY COLLICTIO .IMAlII

OMS7 1111"17 11.01 0.00 1051.460 2'.fIO 0.000 1.11 Dry.
OU7 01/04/. " lIS 0.00 HM." 46.010 0.000 , .1' Dry.
OM:l7 01/01,11 11.40 0.00 "U.49O 31.010 0.000 1.1' Dry.
OMI7 OS/19/" ".11 0.00 "13.410 4'." 0.000 , .11 Dry.
OM:l7 07111'11 01150 0.00 11••170 '04.190 0.000 1.1' Dry.
OMS7 09':"'. 10141 0.00 ''''.410 .,.,.. 0.000 1.It Dry.
OMS1 12/'1/" 09111 0 '''1.410 "6.HO 0.000 1.1' Dry.
OM:l1 OSI14/1. 10100 0 "U.411 9'.004 0.000 1.1' Hot. iry.
OMI7 04/06/19 09t41 0 ,....406 II.'" 0.000 ,.a, Hot.....y.
OMS1 04/10/19 otlll 0 1110.1" 11.... 0.000 '.1' Hot. ",.y.
OMI1 OS"1/1' 10110 0 15".411 21.OJI 0.000 1.1' Hot. ""y.
OMS7 06/06/" 10110 0 1611.414 19.991 0.000 1.11 Hot. dry.
OHS' 06/191It 10.10 0 ''''0.411 11.0'4 0.000 , .11 Hot. dry.
OHS7 07/25/1t 091" 0 ''''.411 ZI.'" 0.000 1.11 Hot, dry.
OHS7 01/'6'1' otl'S 0 ' ....411 21.000 0.000 1.11 Mol. irv.
OMS7 0I/1'/1t 101.0 0 1100.411 ".01' 0.000 1.11 Cot '"th,. Ityt,. rtlftlOYld.
OMS7 ""lilt 11.00 0 1101.411 10'.01' 0.000 1.11 Hot. dry.
OMI7 Ot/10/90 '0,09 0.0 'U'.4IS 27.961 0.000 1.1' Dry.
OMI' 01/14/90 10100 0.0 ''''.417 '1.... 0.000 1.11 Dry.
OHI1 0./0'/90 10.10 0.0 ,au.4:11 '4.021 0.000 1.11 Dry.
OMI1 01/11/90 09147 0.0 11".401 11.'10 0.000 1.11 Dry.
OMS1 01/01/90 ot.IS 0.0 '1It.1'1 H.... 0.000 1.11 Dry.
OMS' 01/19/90 '''SO 0.0 1901.419 '4.01' 0.000 1.11 Dry.
OHS7 01/11/90 '0,10 0.0 1905.411 1."' 0.000 1.11 Dry.
OH:l7 04/04/90 09.:17 0.0 1919.401 '1.963 0.000 1.11 Dry.
OMI7 04/10/90 01.16 0.0 19n.S51 5."' 0.000 1.11 Dry.
OM:l7 04/17190 10.17 0.0 '''1.411 7.010 0.000 1.11 Dry.
OMI7 04/14/90 09:10 0.0 19S'.S96 6.968 0.000 1.11 Orv.
OMI7 05/01/90 10:10 0.0 1947.4S1 1.041 0.000 1.1' Orv.
OMI' 05/09190 01:4S 0.0 1954.161 6.'" 0.000 1.11 Orv.
IMS7 0"'6190 01:41 0.0 ''''.161 7.001 0.000 1.11 Orv.
OMI1 0"21/90 12101 0.0 ' ....101 1.117 0.000 1.11 Dry.
OH37 0111"90 01.40 0.0 1976.361 1.15' 0.000 1.1' Dry.
OMJ7 06/06/90 09.40 0.0 1911.403 6.041 0.000 1.2' Dry.
OMI1 06/14/90 OI.IS 0.0 1990.151 1.955 0.000 1.11 Orv.
OMI7 06/10/90 09.11 0.0 1996.399 6.041 0.000 1.21 Orv.
OMJ1 06/21/90 01.11 0.0 2004.160 7.,., 0.000 1.21 Orv.
OMI1 07/11/90 10:'9 0.0 20D.411 19.09' 0.000 1.11 Orv.
OM37 07/25/90 09:11 0.0 2011.191 7.940 0.000 1.2' Orv.
OM37 01/01/90 10:S. 0.0 20Sl.44S 7.045 0.000 1.1' Dry.
ONI7 03/21/91 10:40 0.00 2211.444 219.001 0.000 1.11 Dry.
OMS7 04/10/91 8.25 0.00 2290.317 '2.'91 0.000 1.21 Dry.
OM3' 04/17/91 '0:36 0.00 22".442 7.105 0.000 1.11 Orv.
OMI7 05/01191 09:12 0.00 2311.390 13.941 0.000 1.21 Dry.
OM37 05/01/91 08:10 0.00 2311.354 6.964 0.000 1.21 Drv.
OM37 05/15/91 09.10 0.00 2325.312 7.021 0.000 1.21 Drv.
ONS7 05/19/91 09:45 0.00 2:119.406 14.024 0.000 1.11 Drv.
OM31 06/05/91 13:45 0.00 2346.Sn 1.161 0.000 1.11 Dry.
OMJ7 06/12/91 10: 11 0.00 235:1.429 6.1S6 0.000 1.2' Drv.
OMS7 06119/91 13:56 0.00 2360.511 7.152 0.000 1.21 Orv.
OMS7 06/26/91 09101 0.00 216'.376 6.195 0.000 1.1' Dry.
ONS7 07/11/9' 10111 0.00 2311.441 15.061 0.000 1.21 Dry.
OM'7 07/17/" 09:30 0.00 2311.S96 5.955 0.000 1.2' Drv.
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llUNIIlAMPUNO AND IVAUJAHON ",OCtRAM MliPORf '''I AI'PltNblX A

••1•• aCOUIIVLA'1'Zo. DAla TUL.
D••• tlll'o",b D......... 11, 1111

OAf' OAf• NUAflVI
~Ifll' • Utel UtlD '01 LoITI•• LIT••'

lOCATION OAT. TI. I.MCMD 1/"11 CALMAftON "1 DAY COLLleflD UMlkl

DHS' O"SO/, 101.0 0.00 240'.4S' 11.031 0.000 , .It 0,.'1.
OHS7 01114/91 10.11 0.00 2416.441 'I.Otl 0.000 '.It Dry.
OHI' OI,It'91 10,11 0.00 24D.411 7.0tl 0.000 1.1' Dry.
OHI7 01/"'" 10,10 0.00 2410.41' 6.'76 0.000 , .1' Dry.
OHI1 09/04/91 ".10 0.00 2417.4n 7.04' 0.000 , .1' Dry.
OMI' Of/"/91 ",10 0.00 2444.4'S 1.01' 0.000 , .1' Dry.
DMS7 09/"" Oflll 0.00 241t.S'. 6." 0.000 , .1' Dry.
OMI1 Ofllll" 11,00 0.00 241'.100 1.'01 0.000 , .1' Dry.
DMS7 10/0./91 " a11 0.00 2461.466 ,.... 0.000 '.It Dry.
OMS' 10/16191 otalO 0.00 2479.196 1S.fIO 0.000 ,.1' Dry.
OMS' 10/U/" OfalO 0.00 2416.410 '.014 0.000 , .1' Dry.
OMS1 'O/S"91 09110 0.00 Z494.4'0 1.000 0.000 ,.1' Dry.
OMS' 11/06/91 'Oa'O 0.00 2100.414 6.0'4 0.000 1.1' Dry.
OHS7 "/11/91 Oflll 0.00 2507.1'1 6.961 0.000 1.1' Dry.
OMS' , ,,10/91 " .10 0.00 as'4.465 7.0n 0.000 1.It Dry.
OMS7 '''1''91 0••41 0.00 251' .406 6.94' 0.000 , .1' Dry.
OMS' 11/04/" 0'1.11 0.00 2511.4" '.001 0.000 1.1' Dry.
OHS7 '1,"/91 Oflll 0.00 2111.411 '.001 0.000 '.1' Dry.

DNSI 11/01/14 OOaOO NA 0.000 0.000 0.000 0.00 .ppru'Met dI'l 'M, Plrt of..,..
••••v.t....

OHII 01'16'" 00100 N. 0.000 0.000 0.000 0.00 DoNnhotl drltled ,,2S/IS to "1611'.
OHSI 0"11'" 09.00 NA I'.IPI 1.000 0.000 0.00 Dry.
OMSI Ol/OI,IS 11:11 NA SI.46' '.094 0.000 0.00 Wit I' bot tOlft.
OHSI 01""1' 12.10 00.10 4'.10' 23. '12 0.011 0.10 'rtN 1M fine IlUCk.
OHSI 02/26'1S 10.41 01.16 '6.441 6.941 O. ,.. 1.06 .,.IN 1M fine .....te.
ONH OJ/OI/I' 10.00 00.41 6J.4'7 6.96' D.o.. 1.11
OHSI OJltl11I 10.00 OO.S' 70.41' 1.000 0.0'6 l.fO
OHSI OJ/IO,IS '0.S7 00.41 71.441 1.011 0.016 S.S'
OHSI 01/16/85 0':'0 00.S6 14.410 1.961 0.060 S."
OMJI Ott101/85 10:as 00.41 " .414 7.014 0.011 4.11 1-. fllJCk.
OHJI 04/'0/85 10a31 00.44 99.4JI 1.004 O.OIS 4.16
OHSI 04/17/11 n.so 00.41 106.161 7.114 O.OS. 4."
OHSI Ott/23/85 ":., 00.S4 "1.411 '.921 0.017 I.J1
01431 04/S0/85 "lot OO.J' 119.462 6.'" 0.016 '.70
OH31 05,07/1S 09.S0 00.4' "6.410 6.941 0.060 6. '1
OHSI 01/"/85 10:45 00.41 131.441 7.011 0.011 6.IJ
OHSI 01/21/85 10.St 00.41 '40.44' 6.99S 0.01' 6.94
OHSI 05119/1' ',:JS 00.47 141.41S 1.041 0.011 7.41
OHSI 06/04/11 , 1:11 00.11 "4.476 5.991 O.OSI 7.'6
OHSI 0611 1/1S 10111 00.40 161.441 6.961 0.01' I."OHSI 06/11/1S 10:09 00.J9 161.423 6.'11 0.016 1.11
OHSI 06/2"1' 10:'0 00.42 '".451 7.021 0.060 1.'7
OHSI 07/02'85 11:00 00.44 112.451 7.007 O.06J 9.41
DH18 07/0f/lS 11:05 00.4S 189.462 7.004 0.061 9.14
OHS8 07/16/85 11:41 00.41 196.490 7.011 0.061 10.27 Brtne .fferve.ce••
OHSI 01/14/15 10.35 00.49 204.441 7.'" 0.061 10.'6
OHSI 01130/85 10: 14 00.31 210.426 '.985 0.061 11.14
01438 01'06/85 10:34 00.42 217.440 7.014 0.060 ".'6
01431 01/14/85 10:51 00.4' 225.452 1.0'2 0.061 11.01
OHSI 01/20/81 11:02 00.11 211.460 6.001 0.062 12.42
01411 08/28/85 10:00 00.51 239.411 7.'57 0.064 12.9S

AlJ6.'3IWPlWtPtllIHf191R164OAPP, AlIC: A·42



llUNIlAMlUNO AND IVALUAt10N "OOR",.. IUUtOMT '99'

••Z.. ACGUMVLAIZO. DA'a 'AILI
Da,. 'b~ou,b D......~ ai, I'll

LOCATION OAtI
Ln...

TIM IIMCMD

DAY'
'INel
1/111S

DA'.
UIID ,..

CALCULATION

CUlAAflVl
LITII' Llfl"
'II DAY COLLICIIO .,MAlkl

DHII
DHII
DHII
DHSI
DMJI
DHSI
D"SI
DHH
D"M
DHSI
D"H
DHJI
D"SI
DNSI
DNSI
DNM

DNSI
DNSI
D"M
DHSI

D"SI
DHII
DNM
DNII
DHSI
DHII
DNII
DMSI
OMS.
DHJ,
DNII
DHM
DHII
DNJ'
OMS.
OMS.
OMS'
DNS.
DNS,
DHJ'
OMS'
DNJ.
DHS.
DNII
OHS.
DHS,
DHS.
OMS'
OItJ.
OH3.

Of/04/.' 10.11 00.44
09110/11 101" 00.1'
09/''''1' Otl17 00.44
09/.4/" 09.4' 00.44
10/0"" Of,., 00.44
10/0l/a. 10:JI 00.46
10"'/a. 10." 00.44
t0/1S/1I '0.10 00.4'
10/19/a, Ot.40 00.1'
"'Olli' Ot.'4 00.41
",'S/I. '0.00 00.11
11/1'/1' ".19 00.47
1t/I./.. ",10 00.11
,,/01/11 11.S0 00.4.
11/0/11 111S0 00.4'
01/1S/16 ".,0 01.70

01/1,/16 1,,'0 00.'1
01/'1'16 10,'0 00.71
01/"'" ".40 00.4S
01111I" 11." 00.S7

OJ/06/" 10,11 00.4'
OJI1./16 10101 00."
OJ/.6/" 10,10 00."
04/01116 0911. oO ••a
04/01'" Of,40 00 .11
04/'6/16 11,'0 00.10
04/14/16 10.1. 00."
04/10/16 10.10 00.11
OS/06/16 10.,4 oo.S'
OS/'S/16 11.01 00.41
0'/10/16 11101 00.40
05/•.,/16 11140 00.11
06/0S/I6 10.01 00.44
06/'0/16 11.11 00.4S
06/17/16 10110 00.11
06/14/16 10.,a 00.10
01101/16 14.0' 00.'0
07101/16 10lS0 00.11
01/16/16 10.14 00.4S
01/11/16 o'.,a OO.SI
0112'/16 10.40 OO.SI
01/0"16 ".,0 00.S9
01/11/16 10.S0 00.40
01/"116 1'IS0 00."
08/26/16 10.sa 00.16
09/04116 10.S' 00.'9
09/09/16 10:00 Oo.SO
09/16/16 10.,1 00."
O'/lS/16 10.'0 00.S7
10/01/16 11.01 00.4S

AlA-93IWPIW1PI8S8P911R~APP.AltC

146.4SS
all.4S0
11'.401
....406
an.4,.
alO.441
.17.4.7
191.41'
10'.401
101.11'
S".4'7
114.4"
11'.471
J16.161
14'.'11
SI7.471

3f1.lo,
407.41'
414.416
413.11.

419.441
4J6.4ao
44'.41.
416.1"
461.40S
470.'01
418.4a.
414.4S1
490.416
497.461
'04.462
IU .6SS
,,'.410
51'.474
Sla.4S1
n9.4SS
546.514,,'.431
561.440
167.415
S14.444
,., .465
,,,.43a
'".479
602.439
611.441
6'6.41'
62J.424
6S0.424
6JI.S05

1.0'6
I.'"..."
7.001
'.006
7.OJ'.....
I ••

t.''''
6.tII
I.OU
1.061
4.994
7.090
6.M'

41."'
I.OJ'

".944
7.OJ'
9.OM

s......,"
".004
6.'"
6.004
1.104
1."a
6.016

I.'"1.0S6
7.000
7.1"
6.767
1.0S4
6.9"
7.001
7.131
6.114
1.001
S.971
1.019
1.011
6.,n
7.04'
6.960
9.001
4."6
7.007
7.000
8.011

0.061
a.M'
0.061
0.061
0.061
0.061
0.061
0.06'
a.M'
0.061
a.M'
0.011
0.066
0.05'
0.01.
0.061

0.066
0.061
0.061
0.04'

0.0"
0.061
0.04'
0.011
o.OIa
0.061
0.01'
O.OSI
O.OSI
o.OS'
0.OS1
O.OSI
0.06'
0.06'
o.OSS
0.0."
0.0"
0.OS5
0.014
0.OS9
0.OS4
0.OS6
0.OS7
O.OSI
0.052
0.0'"
0.060
0.014
O.OSI
o.OSS

A..43

'1.17
'1.16
'4.10
14.64
'1.01
11.14
11."
".47
'6."
'7.1t
".11
11.la
11.61
".OJ .J7 "t.rl for eh.. tnt,. II.
19.44
II. " Intry r r'ctM e'N' 11110", ... ,.

.tnt", tvtct.e.
11.67
11.41
11.11
14.11 LOI' luiltlntt., yoLYli ~ .0 br.I' In

I~tton Ltnt. Irlnt fLowed bit• ..., tnt.
hol••

'4.61
11.10
11.69
16.1'
26.61
1'.11
a7.,9
17.94
al.I'
11.66
a'.06
29.44
.9.11
SO.11
10.61 lIMP" for brtnt ch..t.trv. 'II.
1'.'1
S, ••I
S, ...
SI.S9
JI.74
IS. 12
U."
IS.91
'4.31
14.61 Itlttc '.v.l not me"ured.
15. "
S5.47 lampl•• 25.
JI.IS
S'.II
J6."



IIINI'AMJ'UNO AN\) RVAI.UATION ,.()(1It",.. IUlMMt '"I

.IZIII aCC1J1C1JU'Izo. DA'Ia 'lULl
Data t~ou,b D••~.~ Ii, illi

AI'PINDlX A

"OCATION DATI

DAY'
Llfl.. "Nca

TIMI llMOVIO 1/1/IS

DAY'
u••D '01

CALCULATION

CUICULATI VI
LITI.. LIT'.,
'II DAY COLLICTID ......-- ...

DNH
DNJa
OHM
DHH
OHH
OHM
DNJa
OHM
OHM
OHM

DHII

DHJa
DHI.
DHJa
DHH
oHH
oHII

oNIl

DHII
DHII
DHII

OHH
DNJa

OHM

OHM

DHII
OHM
DNII
OHII
OHJa
OHH
OH.1I
DHSI
OHSI
ONSI
0M31
OH31
OH'I
OHH
OHsa
OHII

DHSI
OH"

10/01,16 ".SO 00.16
,0".,16 ".41 OO'SI
11/01,16 ,11.' 1.10
'1110/" 11,., 00.11
11"0,16 12,'1 01.1'
01/01'" ""1 01.11
0'/06'" ".01 1.11
0,,10/.' ,'.,S 1.11
0'/0'1" ",ao '.If
06/1'", 10.41 ,."

06/11/.' 11.0. 0.1'

01/11,'7 10.IS '.11
Of/0,/,7 '0.41 '.10
'0/10/" ".40 1.19
"/1"'7 "tOl '.41
01/04/11 ".SI 1.0'
01/01/11 "140 1.41

oJ/it/II 11,SO 1.10

01/01,11 Of.1I 1. 70
01/'1/11 11.10 0.S1
01/11/11 0't41 1.44

07/1"11 10.10 0.11
09/1'/11 10.S0 1.91

12/1"11 09.,S S.45

OS/14/" 0,.'1 J.25

04/06/., 0,.41 1.01
04/10/'9 091 JI o.n
0'/1'/" 10.01 1.11
06/06/., 10.00 0.70
06/19/" '0110 0.64
01/IS/., 10127 0.92
01/161.9 0,.57 0."
09/11/" 0,.20 1.16
11/1'/" 10.11 J.20
01/10/90 1010S 1.00
01/14/'0 10.10 0.21
02/07/'0 10lS0 0.4'
OJ'OI/'O 0'11' 0.5S
OJ/11/'O 14100 NA
0,/1'/90 ".SO 0.61
OJ/I,/,o 10lS0 0.51

04/04/'0 0,.S7 0.62
04/10/'0 01." O.S.

..'.479
", .490
.".4',
....s"
71,.110
761.11.
794.461
.,1.467
"6.471
891.441

19I,IOJ

'SI.4S1
•71.4••

'021.490
10,'.460
1ot1.410
1,SS.49O

"11.410

1220,4'0
1111.470
"11.160

1104.410
'''',440

1116.4Ot
"70,'99
",',420
",',417
'640,411
,,,,,411
' ....4"
17".1'.
"0'.415
1U,.4'9
114'.424
'163.43'
111,.111
11.'.'U
"OS.479
'90'.01

"19.401
191,.S72

6."4
,.OU

11.
".041
S••",
11.041
SO."O
24.001,..•
0.000

".910
'4.991
".04'
'9.'70
46.010
".010

36.110
'.060

60.190

16.970

" .000

22."'
1S."'
27.011
"."7
2S.021
25.99'
11.910
26.'74
92.066
27.964
'4.005
14.014
2'.910
0.000

14.091

'.91'
1J.16J,..."

0.011
0.011
0.010
0.011
0.04"
0.04'
0.011
0.04'
0.010
0.000

0.04'

0.047
0.04'
0.04"
0.047
0.041
0.041

0.041

0.046
0.044
0.040

0.011
O.OS,

0.045

0,016

0.041
0.014
0.041
0.031
0.02'
0.011
0,037
0.041
0.01S
0,016
0.015
0.014
0.020
0.000
0.000
0.011

0.044
0.0"

17,0'
37.16
SI.46
.t.•
41. "
41.1'
44.4S
41.61
47."
".41

49,11

11.46
II. '6
IS."
" ..17,....
60.40

61.'0

64.10
64,11
66.91

'''.U6f."
73.10

76.4'

17.4'
11,11
19.14
10.04
10,.
11.60
11.41

a."
16.71
.7.71
17.9'
11.46..."...".'.60
90.17

90.79

" .13

'rlNn color, pH. I ••'.
T-I9.7c, , 21.'. pH ,.".

....,•• ,...vtd for oh....try, "06A,
"OM, 11091. I. 'rt", l.ft 'n ""', no
••lo"l•••on.
C.lo"L.t" ut'"' 1.07 " ••r. C' ••, ,.
6/",.7 plut 0.1' ,. 6/"'17).
,~,••Ollecttd for 'h....try .,~.

Co"ect" for ''' try, 'ImP" .,.1 All•

Col'"t" for ,,, try, lImP" 110.

coLl"t" for c" ry, lImP" ."., .as.
• 1160.
Col'"tld for c"..t.try, 'ImP" 1J6S •
1166.
, ...,.. for ,anat. PAl
,,,-,td for lend•• 'A.
Col'.ctld for chllt.try. l-.p" ..'7 •
.1'.
,,,-,td for .andt. 'A.
eol,,,ttd for '''....try, lamp" "S' "
lSI'.
eo"IO.td for '''....try, lamp" "" "".,.
••,. livid for c".'urY, ....,••" ·
701.
NO ...l. t.k.".

,.,••Ivld for o".'lery.

, ...,. not livid.
I..'. livid for ,,,..fatry •
•.,.,•••vld for ch..fury, ....,. "99,

lnlt.lltd lampl.r.
Hol. not compl.t.ly .v.cutted.
Combined wfth 0.61 from 03"'/'0. UI.d 1.1a
lfttr. for calcul.tfon.
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IIINI.AMJlUNO AND IVALUAriON PROUR"M IUlPORT '901 APPINDIX A

••XI. aaCuJlVU'l'ZOM Da'la 'lULl
Da'. tlal'o\l9b D.....~ 31, 11.1

DAY' DA" CUllAATIVI
LIT.I. IINCI UIID 'OR Lin.. LITII.

LOCATION OAT. TI.. I.MOVID "". CALCULA'tON P.I DAY COLLle"O alMAlk.

DHII 04/"/90 '0,1' O.U 1t11.444 7.0n O.OSJ ft.J6
DHII 04/14/tO 09110 0.1' '"'.196 6."1 0.019 ".61
OMII 01/01/90 10,4' 0.11 ,...,.". I.OIS 0.040 .,.tI
DMSI O'/Ot/90 09101 O.U '"4.111 6.m 0.011 '1."°Mil 0./16/90 OfISI o.n ,M' .199 1.0'1 0.0S6 '1.41°Mil OIIDltO 12aOl 0.11 '....101 7.1OS 0.01' '1."OMII oln,/to OfI04 0.11 "76.171 7.1'6 0.016 '1.96
OMII 06/06/90 Ofl4O 0••• '••40S 6.011 0.OS7 Q.tI
OMII 06/14/90 01111 0.2' '990.110 7.'" 0.014 91.4'
DMII 06/10/90 Of.4' 0.11 ''''.4Of 6.a. D•• 91."
OMII 06/.1/90 09.11 0.29 2004.JI' 7.'" 0•• 91."
DMU 07"'/90 " .SO 0.'0 20U.419 19.094 0.000 94.46
OMII 07/1./90 '0140 0.10 20a4.444 0.96' 0.01S M.16 COMbtned with 0.50 'It.rl frOli 07117/90.

U... 0.07 'I'trl for cllo~l.tlon.

OMII 07/n/tO Of.4. O.SO 20S1.404 6.960 O.04S M."
OMII 01/01/90 10,SO 0.14 1011.411 7.014 0.010 ".10
DMII OS/07/91 Of,SO '.11 Zl16.SM 0.000 0.000 100.61 ._ Dr Ine MY h.ve been 'tU In holt.

Aeet•• denl...... to \I\IO\oN Mok. __'t..

ItUl functlonl", If'.r I month•• Rook
bolt'''' In HQ

ONII 01/10/91 Of," 1.6' Zl69.410 Zlo••n 0.011 101.S2 Calltned with 1." l IttI'I fl'. 01/0719'.
,Irat tVlcuation with blUtr, ItOand with
P'II't. 11'1", prollblv dr'lnt", frOM
fr..t~r"/ltorl'°Mil 0:1/11/91 10.:1. 0.11 2177•4:1' 1.029 0.06' 101.14

oNil 04/10191 1.14 0.40 2190.136 0.000 0.000 101.14 Plrtlll .v'Cuttton.
DMM 04/1"" 01,10 0.01 2291.161 1:1.'19 0.U1 101.27 COMbined with 0.40 ltt.r. frOftl 04/10/91.
ONM 04/111" 10,16 0.10 2197.441 6.074 0.016 103.17
OMII 04/14/" Of,'1 0.14 2304.JlI 6.94S 0.04' 10J.'"
OMM 01/01/91 09.12 0.1:1 2:111 .:190 1.001 0.035 1OJ.94
0":1' 01/01191 01.:10 0.13 Utl.JI4 6.964 0.03S 104.17
DMM 05111/91 0,.10 0.13 ISII.JU 7.011 O.OIS 104.40
DNH 01119/91 0,.41 0.46 2:lS'.406 '4.014 O.O:lS 104.16
°Mil 06/01,91 13.41 0.11 2:146.57:1 7.167 0.01' 101.04
ONII 06111/91 10.,1 0.17 U'S.417 6.H4 0.01' 101.:11
OMM 06/19/9' 1:1.14 0.1' 2J60"19 7. "1 0.01' 101.16
O"M 06/16'91 0,.01 0.00 2:167.J16 0.000 0.000 101.16 No V.c,"""" cl.,. f.t ltd.
DHJI 07/11/" 10lJS 0.11 ZJU.441 21.162 0.017 106.14
DMM 0""1191 0,.:10 0.:11 2:111.196 5.91' 0.052 106.41
DMJI 07/10/9' 10.20 0.45 2401.431 1:1.OS' O.OS' 106.90
DNH 01/01/91 0,.11 0.32 2410.S88 I.'" 0.0:16 10'.22
0":11 01/14/91 101J! 0.11 2416.441 6.0':1 0.036 107.44
DH:II 01/21/" 10.11 0.2:1 2411.455 1.014 0.035 '01.67
OHJI 01/11/91 '0.20 0.17 2430.431 6.976 0.Oa4 '07.14
OMSI 09/04191 ""1 0.11 24:17.41' 1.040 0.0:16 101.09
OMSI 09/11/91 ".10 0.23 2444.4'3 1.021 0.035 101.:1.
°Mil 0'/11,91 0'120 0.26 2451 .:1.9 6.1" O.OSI 108.51
ON:l1 09/21/91 12.00 0.25 2"1.500 7.", 0.035 108.13
OM:l1 10/01/91 11109 0.21 2465.465 6.96' 0.035 109.06
OMS' '0'16/91 09.:10 0.46 2419.:196 '3.9S1 0.033 '0'.52
OMII 10,a:l/91 0'.4' 0.16 2416.406 0.000 0.000 109.68 lome br tn. IMV hlv. bttn l.ft tn hol••

Ho•• brok., loat VICULIIl.
OMsa 10/31'9' 0,.4:1 0.45 2494.405 ".00' 0.041 "O.,S Combtned wtth 0.'6 llt.rl from 10/23/91.

AJA."IWPIWIPIBIB,., :R2640AIJP,ARC A..4S



IIUNIIAMPUNO AND BVALUAnON PROOIlAM RUPOIlT 1991 ,\PPUNDIX A

••X•• aCCUlCULA'XO• DaTa 'lUI..
D.'. tb~oU9b Deoeu.r 31, 1••1

DAYt OAY. C\lM.ATIVI
LillI" IINCI UIIO ,~ LITIfI. LIT''''

LOCATION DATI TI" "MeMO 1/1/85 CALCULATION 'II OAY COLueTlO UMfleel

OMII , 1/06/" 10a07 0.12 2500.422 6.017 0.OS7 110.SI
OMM ",'S/91 09all 0.24 2101.S'2 6.'70 0.0J4 "0.19
ON3' "/10/" ,'a1S 0.24 2"4.469 7.017 0.034 ,'O.IS
ON3' 11/27/91 Otall 0.24 2511.413 6.944 O.OSI ", .07
OHS' 12/04/" Otall 0.a4 2521.411 6.M 0.034 1" .11
OMS' 12/11191 09all 0.22 251'.199 6.911 0.OS1 ", .11
ONI' 12/"91 09alO 0.00 2541.1'9 0.000 0.000 ", .11 ... brfnt lMy hl'tt been tift in holt.

VleULII lont.
oNil 12/U/9' OIa41 0.17 2541.161 11.966 0.01' , 11.90

OMJ9 12/'1/14 OOaOO NA 0.000 0.000 0.000 0.00 ApproxtlMtt Gatt thlt Plrt of .IOM Q ....

Ixal'tltld.
OHI9 01/24/.' OOaOO NA 0.000 0.000 0.000 0.00 Uphol. drilled.
ONI' 02/01/11 11a1, NA 1'.469 1.000 0.000 0.00 Moilt, no Itallctttl"
ONI9 02/16/.1 10aa, NA 16.434 21.961 0.000 0.00 Wit, none aolllcttd, blak Wit tn 1.1 ft

ct,." ••
ONS9 OI/'I/U '0'00 NA 70.4'7 31.941 0.000 0.00 Trl", .Itt orveta'i tn oontlfner.
ONS9 01/16/U O'all NA 14.4'1 4'.944 0.000 0.00 Trac., none aoll.ated.
aNI' 05/0".5 09.17 00.01 '16.401 91.911 0.000 0.01
ONI' 05/19/.5 "iSa 00.01 '''.479 22.0'71 0.001 0.04 It.llctit.1 in lampll.
DHI' 11/0S/16 "',0 NA 6'1'J.46S 524.916 0.000 (\.04 Dry.
aMI' "/10/16 NAa NA 611.000 539.Ia1 0.000 0.04 Ory, not oolltctld.
OMI' 12/10/16 11.4' NA 11••490 580.011 0.000 0.04
ONI' 02/01/.7 NA. NA 763.000 614.121 0.000 0.04
ONS9 01/06/.7 11s00 NA 794.41' 645.979 0.000 0.04 Ory.
ONS9 01/10/.7 11:0' 0.00 " ••462 24.004 0.000 0.04 Dry.
ONS9 0"07/.7 11.aO 0.00 816.472 62.014 0.000 0.04 Ory.
OM39 06/111.7 12s00 0.00 891.100 104.042 0.000 0.04 Ory.
OM39 07/2111., 11 :03 0.00 911.460 144.002 0.000 0.04 Ory.
OM39 09/0".7 10.21 0.00 973.431 34.'71 0.000 0.04 Dry.
01439 10/20/17 11 :11 0.00 1022.480 49.049 0.000 0.04 Ory.
OM3' 11/19117 11100 0.00 1012.460 29.910 0.000 0.04 Dry.
DMI' 01/04/11 11 :11 0.00 109'.480 46.020 0.000 0.04 Ory.
01439 02/01/11 11s11 0.00 1113.480 35.000 0.000 0.04 Dry.
OH39 03/19/11 11:10 0.00 1183.480 50.000 0.000 0.04 Dry.
DNI9 07112/11 08:4' 0.00 1211.S60 104.180 0.000 0.04 Dry.
DM39 09/27/11 10,10 0.00 1361.440 71.010 0.000 0.04 Dry.
OM39 12/11/11 09150 a 1442.410 76.'70 0.000 0.04 Dry.
OH39 01/14/19 09110 0 1511.410 91.000 0.000 0.04 No lamptl coll.cted, holt dry.
OM39 04/06/19 09150 0 1556.410 23.000 0.000 0.04 Mott dry.
01419 04/20/19 09120 a 1570.389 13.979 0.000 0.04 Holt dry.
OM39 05/17/89 10:05 0 1597.420 27.011 0.000 0.04 Holt dry.
OM39 06/06/89 10,00 0 1617.417 19.997 0.000 0.04 Hal. dry.
DM39 06/29/19 10,2' 0 1640.434 23.017 0.000 0.04 Holt dry.
OM39 07/2"19 09115 a 1666.413 25.979 0.000 0.04 Holt dry.
OM39 08/16/89 09155 0 1681.413 22.000 0.000 0.04 Hott dry.
DH39 08/28/89 10,1' 0 1700.427 12.014 0.000 0.04 Cotltcting dlvtci removed.
OM39 12/13/89 10.25 0 1807.434 107.007 0.000 0.04 Holt dry.
OM39 01/10/90 10:00 0.0 1811.417 27.983 0.000 0.00 Dry.
OM39 01/24/90 10:00 0.0 1849.417 14.000 0.000 0.00 Dry.
OM39 02/07/90 10,10 0.0 1863.438 14.021 0.000 0.00 Dry.
OM39 02/21/90 09,46 0.0 18n.407 13.969 0.000 0.00 Dry.
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BRINE SAMPLING AND BVALUA'nON PROORAM REPORT 1991 APPENDIX A

BRIN. ACCUMULATION DATA TABLB
Data throuqb Dea8aber 31, 19'1

DAYS DAYS CUMULATIVE
LITERS SINCE USED FOR LITERS LITERS

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

DH39 03/05/90 09:18 0.0 1889.388 11.981 0.000 0.00 Dry.
DH39 03/19/90 11:25 0.0 1903.476 14.088 0.000 0.00 Dry.
DH39 03/21/90 10:25 0.0 1905.434 1.958 0.000 0.00 Dry.
DH39 04/04/90 09:31 0.0 1919.397 13.963 0.000 0.00 Dry.
OH39 04/10/90 08:36 0.0 1925.358 5.961 0.000 0.00 Dry.
DH39 04/17/90 10:39 0.0 1932.444 7.086 0.000 0.00 Dry.
DH39 04/24/90 09:30 0.0 1939.396 6.952 0.000 0.00 Dry.
DH39 05/02/90 ~0:30 0.0 1947.438 8.042 0.000 0.00 Dry.
DH39 05/09/90 08:44 0.0 1954.364 6.926 0.000 0.00 Dry.
DH39 05/16/90 09:25 0.0 '961.392 7.028 0.000 0.00 Dry.
DH39 OS/23/90 12:06 0.0 1968.504 7.112 0.000 0.00 Dry.
DH39 05/31/90 09:02 0.0 1976.376 7.872 0.000 0.00 Dry.
DH39 06/06/90 09:39 0.0 1982.402 6.026 0.000 0.00 Dry.
DH39 06/14/90 08:51 0.0 1990.369 7.967 0.000 0.00 Dry.
DH39 06/20/90 09:33 0.0 1996.398 6.029 0.000 0.00 Dry.
DH39 06/28/90 08:38 0.0 2004.360 7.962 0.000 0.00 Dry.
DH39 07/17/90 11:00 0.0 2023.458 19.098 0.000 0.00 Dry.
DH39 07/25/90 09:34 0.0 2031.399 7.941 0.000 0.00 Dry.
DH39 08/01/90 10:30 0.0 2038.438 7.039 0.000 0.00 Dry.
DH39 03/20/91 09:24 0.00 2269.392 230.954 0.000 0.00 Dry.
DH39 03/28/91 10: 17 0.00 2277.428 8.036 0.000 0.00 Dry.
DH39 04/10/91 8:34 0.00 2290.336 12.908 0.000 0.00 Dry.
DH39 04/17/91 10:22 0.00 2297.432 7.096 0.000 0.00 Dry.
DH39 04/24/91 09:12 0.00 2304.383 6.951 0.000 0.00 Dry.
DH39 05/01/91 09:22 0.00 2311.390 7.007 0.000 0.00 Dry.
DH39 05/08/91 08:29 0.00 2318.353 6.963 0.000 0.00 Dry.
DH39 05/15/91 09:02 0.00 2325.376 7.023 0.000 0.00 Dry.
DH39 OS/29/91 09:40 0.00 2339.403 14.027 0.000 0.00 Dry.
DH39 06/05/91 13:47 0.00 2346.574 7.171 0.000 0.00 Dry.
DH39 06/12/91 10: 12 0.00 2353.425 6.851 0.000 0.00 Dry.
OH39 06/19/91 13:55 0.00 2360.580 7.155 0.000 0.00 Dry.
OH39 06/26/91 09:05 0.00 2367.378 6.798 0.000 0.00 Dry.
DH39 07/11/91 10:40 0.00 2382.444 15.066 0.000 0.00 Dry.
DH39 07/17/91 09:27 0.00 2388.394 5.950 0.000 0.00 Dry.
DH39 08/14/91 10:38 0.00 2416.443 28.049 0.000 0.00 Dry.
DH39 08121/91 10:50 0.00 2423.451 7.008 0.000 0.00 Dry.
OH39 08/28/91 10: 15 0.00 2430.427 6.976 0.000 0.00 Dry.
OH39 09/04/91 11:15 0.00 2437.469 7.042 0.000 0.00 Dry.
OH39 09/11/91 11:45 0.00 2444.490 7.021 0.000 0.00 Dry.
DH39 09/18/91 09:20 0.00 2451.389 6.899 0.000 0.00 Dry.
DH39 09/25/91 11:55 0.00 2458.497 7.108 0.000 0.00 Dry.
DH39 10/02/91 11:09 0.00 2465.465 6.968 0.000 0.00 Dry.
DH39 10/16/91 09:25 0.00 2479.392 13.927 0.000 0.00 Dry.
DH39 10/23/91 09:45 0.00 2486.406 7.014 0.000 0.00 Dry.
DH39 10/31/91 09:43 0.00 2494.405 7.999 0.000 0.00 Dry.
DH39 11/06/91 10:05 0.00 2500.420 6.015 0.000 0.00 Dry.
OH39 11/13/91 09:30 0.00 2507.396 6.976 0.000 0.00 Dry.
DH39 11/20/91 11:15 0.00 2514.469 7.073 0.000 0.00 Dry.
DH39 11127/91 09:55 0.00 2521.413 6.944 0.000 0.00 Dry.
DH39 12/04/91 09:50 0.00 2528.410 6.997 0.000 0.00 Dry.

DH40 12/13/84 00:00 NA 0.000 0.000 0.000 0.00 Approximate date this part of Room G
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BR1N8 SAMPLING AND EVALUATION PROORAM RBPORT 1991 APPBNDIX A

BRIB. ACCUKDLATIOB DATA T&BL.
Data throu;b D.o....X' 31, 1,.1

eXClvlted.
DAVS DAV' ClMJLATIVE

LITERS SINCE USED FaA LITER' LITeR'
LOCATION DATE TIME REMOVED 1/1/85 CALCULATION PER DAV COLLeCTED REMARKS

OH40 01/25/85 OO:GO NA 0.000 0.000 0.000 0.00 Downhole drilled 1/24/85 to 1/25/85.
DH40 01/28/85 09:00 NA 27.375 1.000 0.000 0.00 Dry.
OH40 02/05/85 11115 NA 35.469 9.094 0.000 0.00 Motlt It bottom.
OH40 03/12/85 10.10 NA 70.424 44.049 0.000 0.00 Motlt lIIJCk.
OH40 03/26/85 09." NA 84.413 58.038 0.000 0.00 Moilt IILICk.
OH40 04/17/85 13:30 00.98 106.562 80.187 0.012 0.98 Brine, lIIJCk, Ind oil.
OH40 04/23/85 11 :33 00.26 112.481 5.919 0.044 1.:.. Brine Ind nuck.
OH40 04/30/85 10:49 00.11 119.451 6.970 0.016 1.35 Feel lomething spongy in bottom of hote.
OH40 05/07/85 09:42 00.10 126.404 6.953 0.014 1.45
OH40 05/14/85 10:40 00.09 133.444 7.040 0.013 1.54
OH40 OS/21/85 10:26 00.07 140.435 6.991 0.010 1.61
OH40 OS/29/85 11:30 00.08 148.479 8.044 0.010 1.69
OH40 06/04/85 11:15 00.10 154.469 5.990 0.017 1.79 Contlined I lot of Silt muck.
OH40 06/11/85 10:30 00.05 161.438 6.969 0.007 1.84
OH40 06/18/85 10:01 00.09 168.417 6.979 0.013 1.93
OH40 06/25/85 i1 :00 00.08 175.458 7.041 0.011 2.01
OH40 07/02/85 11:00 00.09 182.458 7.000 0.013 2.10
OH40 07/09/85 10:45 00.12 189.448 6.990 0.017 2.22
OH40 07/16/85 11:38 00.09 196.485 7.037 0.013 2.31
DH40 07/24/85 10:31 00.07 204.438 7.953 0.009 2.38
OH40 07/30/85 10:08 00.07 210.422 5.984 0.012 2.45
OH40 08/06/85 10:20 00.06 217.431 7.009 0.009 2.51
OH40 08/14/85 10:43 00.07 225.447 8.016 0.009 2.58
OH40 08/20/85 10:50 00.05 231.451 6.004 O.ooa 2.63
OH40 08/28/85 09:53 00.08 239.412 7.961 0.010 2.71
OH40 09/04/85 10: 18 00.03 246.429 7.017 0.004 2.74
OH40 09/10/85 10:11 00.04 252.424 5.995 0.007 2.78
OH40 09/17/85 09:31 00.03 259.397 6.973 0.004 2.81
OH40 09/24/85 09:40 00.06 266.403 7.006 0.009 2.87
OH40 10/01/85 09:47 00.06 273.408 7.005 0.009 2.93
OH40 10/08/85 10:32 00.04 280.439 7.031 0.006 2.97
OH40 10/15/85 10:05 00.09 287.420 6.981 0.013 3.06
OH40 10/23/85 10: 13 00.04 295.426 8.006 0.005 3.10
OH40 10/29/85 09:32 00.07 301.397 5.971 0.012 3.17
OH40 11/05/85 09:10 00.04 308.382 6.985 0.006 3.21
OH40 11/13/85 09:55 00.07 316.413 8.031 0.009 3.28
OH40 11121/85 11 :24 00.02 324.475 8.062 0.002 3.30
OH40 12/03/85 13:20 00.08 336.556 12.081 0.007 3.38
OH40 12/10/85 12:40 00.04 343.528 6.9n 0.006 3.42
OH40 01/23/86 11 :25 00.24 387.476 43.948 0.005 3.66 Entry restricted since 12/10/85 due to

mining activities.
OH40 01/31/86 12: 10 00.02 395.507 8.031 0.002 3.68
OH40 02/19/86 11 :20 00.14 414.472 18.965 0.007 3.82
OH40 02/28/86 13: 10 00.05 423.549 9.0n 0.006 3.87
OH40 03/13/86 10:00 00.02 436.417 12.868 0.002 3.89
OH40 04/24/86 10:05 00.13 478.420 42.003 0.003 4.02
OH40 OS/20/86 11:05 00.10 504.462 26.042 0.004 4.12
OH40 06/03/86 09:58 00.20 518.415 13.953 0.014 4.32
OH40 09/16/86 10:05 00.34 623.420 105.005 0.003 4.66 Oid not collect for severaL months.
OH40 11/05/86 11:18 0.27 673.471 50.051 0.005 4.93
OH40 11/20/86 HA: HA 688.000 14.529 0.000 4.93 Not .a~led.

OH40 12/30/86 12:00 00.25 n8.500 55.029 0.005 5.18 Very dirty, pH 6.00.
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BRINB SAMPUNO AND BVALUATION PROOIlAM IUiPORT 1991 APPBNDlX A

BRIKI ACCUMULATIOH DATA TAILI
Data throuqh Deaeaber 31, 11.1

D~VS DAVS ClKJLATIVE
LITERS SINCE USED FOR LITERS LITERS

LOCATION DATE TIMe REMOVED 1/1/85 CALCULATION PER DAV COLLECTED REMARKS

DH40 02/03/87 13:00 00.13 763.542 35.042 0.004 5.31 Onlv 1 bottl ••
DH40 03/06/87 10:55 0.09 794.455 30.913 0.003 5.40
DH40 03/30/87 11105 0.10 818.462 24.007 0.004 5.50
DH40 06118/87 12:00 0.19 898.500 80.038 0.002 5.69
DH40 09/01/87 10:25 0.16 973.434 14.934 0.002 5.85
DH40 10/20/87 11133 1022.480 0.000 0.000 5.85 Not .ampled. No calculation.
DH40 11/19/87 11 :00 1052.460 0.000 0.000 5.85 Did not coll.ct. No calCUlation.
DH40 01/04/88 11:35 1098.480 0.000 0.000 5.85 Did not .....l••
DH40 02/08/88 11:30 0.55 1133.480 160.046 0.003 6.40 Collected for chemi,trv, a.l. '257.
DH40 03/29/88 11125 0.14 1183.480 50.000 0.003 6.54 ColLected for chemi,trv, ,.l.1326.
DH40 05/12/88 11 :40 0.20 1227.490 44.010 0.005 6.74 S...led for Sindia PAl
DH40 07/12/88 08:40 0.15 1288.360 60.870 0.002 6.89
DH40 09/27/88 10:25 0.21 1365.430 n.070 0.003 7.10 Coll.cted for chemistry, slq)le M532.
DH40 12/13/88 09:45 0.12 1442.410 76.980 0.002 7.22
DH40 03/15/89 10:35 Trlc. 1534.441 0.000 0.000 7.22 No lample. Trlc. of brine found.
DH40 04/06/89 09:50 0.27 1556.410 114.004 0.002 7.49
DH40 04/20/89 09:20 0.09 1570.389 13.979 0.006 7.58
,DH40 05/17/89 10:00 0.30 1597.417 27.028 0.011 7.88
iDH40 06/06/89 09:55 0.12 1617.413 19.996 0.006 8.00 Sample not ,.ved.
iDH40 06/29/89 10:25 Trac. 1640.434 0.000 0.000 8.00 Trac. of brine found.
iDH40 07/25/89 10:18 0.07 1666.429 49.016 0.001 8.07
DH40 08/16/89 09:49 0.06 1688.409 21.980 0.003 8.13 Sample not saved.
DH40 09/12/89 09:10 Trice 1715.382 0.000 0.000 8.13 Trac. of flUid in hole. Sample not saved.
DH40 12113/89 10:25 0.20 1807.434 119.025 0.002 8.33 Sample not saved.
iDH40 01110/90 09:50 0.08 1835.410 27.976 0.003 8.41
iDH40 03/05/90 09:10 0.50 1889.382 53.9n 0.009 8.91
'DH40 03/13/90 '3:30 NA 1897.562 0.000 0.000 8.91 Installed sampler.
iDH40 03/19/90 , 1:25 0.09 1903.476 14.094 0.000 9.00 Brine probably left in hole.
iDH40 03/21/90 10:25 0.02 1905.434 1.958 0.007 9.02 Combined with 0.09 liters from 03/19/90.

Used 0.11 liters for calculation.
iDH40 04/04/90 09:31 0.03 1919.397 13.963 0.002 9.05
DH40 05/02/90 10:41 0.09 1947.445 28.048 0.003 9.14
DH40 05/16/90 09:26 0.07 1961.393 13.948 0.005 9.21
DH40 06/14/90 11:19 0.13 1990.472 29.079 0.004 9.34
DH40 06/20/90 09:40 0.02 1996.403 5.931 0.003 9.36
DH40 06/28/90 09:00 0.03 2004.375 7.9n 0.004 9.39
DH40 07/17/90 ":17 0.10 2023.470 19.095 0.005 9.49
DH40 03/20/91 09:24 o.n 2269.392 0.000 0.000 10.21 Some brine may have been left in hole.

First sampling in a long time. First
evacuation with bailer, second with pump.

DH40 03/28/91 10: 17 0.54 22n.428 253.958 0.005 10.75 Combined with 0.72 liters from 03/20/91.
DH40 04/10/91 8:40 0.10 2290.333 12.905 0.008 10.85
DH40 04/17/91 10:22 0.04 2297.432 7.099 0.006 10.89
DH40 05/01/91 09:20 0.10 2311.389 13.957 0.007 10.99
DH40 OS/29/91 09:50 0.16 2339.410 28.021 0.006 11.15
DH40 06/26/91 09:05 0.17 2367.378 27.968 0.006 11.32
DH40 07111/91 10:40 0.11 2382.444 15.066 0.007 11.43
DH40 08/08/91 09:15 0.18 2410.385 27.941 0.006 11.61
DH40 08/21/91 10:50 0.10 2423.451 13.066 0.008 11.71
DH40 09/18/91 09:15 0.14 2451.385 27.934 0.005 11.85
DH40 09/25/91 11:55 0.13 2458.497 7.112 0.018 11.98
DH40 10/16/91 09:25 0.15 2479.392 20.895 0.007 12.13
DH40 10/23/91 09:40 0.07 2486.403 7.011 0.010 12.20
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BRJN'8 IAMPl.JNO AND BVALUATION PROORAM RBPORT 199\ APPBNDlX A

IRIIII J\CCUJlULAT:EOII DJ\TJ\ 'lULl
Data throuqb DeoeabeJ:l 31, 1"1

DAV' DAV' ClMJLATIVI
LITERI SINCE useD 'OR LlTERI LITER'

LOCATION DATE TIME REMOVED 1/1/85 CALCULATION PER DAV COLLECTED RIMAAICI

OH40 11/13/91 09:30 0.14 2507.396 20.993 0.007 12.34
DH40 11/27/91 10:00 0.10 2521.417 14.021 0.007 12.44
OH40 12/11/91 09:40 0.11 2535.403 13.986 0.008 12.'5

OH41 12/30/84 00:00 NA 0.000 0.000 0.000 0.00 Approximlte dlte thi' part of Room G
exclvlted.

DH41 01/24/15 00:00 NA 0.000 0.000 0.000 0.00 Uphole drilled 1/23/15 to 1/24/15.
OH41 02/05/15 11:1' NA 35.469 1.000 0.000 0.00 Motlt, no 'tllectite,.
DH41 03/26/15 10:0S NA 14.420 49.951 0.000 0.00 Trlct, nont collected.
OH41 05/07/85 09:21 00.01 126.390 91.921 0.000 0.01
OH41 OS/29/15 10:00 00.01 148.417 22.027 0.000 0.02 Trice.
DH41 07/24/85 10:13 00.01 204.426 56.009 0.000 0.03
DH41 01/20/15 12:00 00.01 23'.500 27.074 0.000 0.04 Trice.
OH41 08/28/85 09:35 00.02 239.399 7.899 0.003 0.06
DH41 09117/15 09:20 00.01 259.389 19.990 0.001 0.07
DH41 02/19/86 11:20 00.05 414.472 155.083 0.000 0.12 Loti of silt cryst'le Ind lumpa of cllY in

contltner.
DH41 11/05/86 11 :00 NA 673.458 258.986 0.000 0.12 Dry. Funnel hie bien removed, .Ilt cruet on

coller.
OH41 11/20/86 12:07 NA 618.505 274.033 0.000 0.12 Dry.
OH41 12/30/86 12:50 NA 728.535 314.063 0.000 0.12
OH41 02/03/17 NA: NA 763.000 341.521 0.000 0.12
OH41 03/05/87 10:55 NA 793.455 378.983 0.000 0.12 Crusty.
OH41 03/30/87 11:00 0.00 818.458 25.003 0.000 0.12 Dry.
DH41 05/07/87 11 :09 0.00 856.465 63.010 0.000 0.12 Dry.
OH41 06/18/87 11:56 0.00 898.497 105.042 0.000 0.12 Dry.
OH41 07/28/87 11:03 0.00 938.460 145.005 0.000 0.12 Dry.
OH41 09/01/87 10: 15 0.00 973.427 34.967 0.000 0.12 Dry.
DH41 10/20/87 11:28 0.00 1022.480 49.053 0.000 0.12 Dry.
OH41 11/19/87 10:55 0.00 1052.450 29.970 0.000 0.12 Dry.
OH41 01/04/88 11:35 0.00 1098.480 46.030 0.000 0.12 Dry.
DH41 02/08/88 11:20 0.00 1133.470 34.990 0.000 0.12 Dry.
OH41 03/29/88 11:20 0.00 1183.470 50.000 0.000 0.12 Dry.
OH41 07/12/88 08:40 0.00 1288.360 104.890 0.000 0.12 Dry.
OH41 09/27/88 10:20 0.00 1365.430 n.070 0.000 0.12 Dry.
OH41 12/13/88 09:45 0 1442.410 76.980 0.000 0.12 Dry.
DH41 04/06/89 09:55 0 1556.413 114.007 0.000 0.12 Hole dry.
OH41 04/20/89 09:10 0 1570.382 13.969 0.000 0.12 Hole dry.
DH41 05/17/89 10:00 0 1597.417 27.035 0.000 0.12 Hole dry.
OH41 06/06/89 09:55 0 1617.413 19.996 0.000 0.12 Hole dry.
DH41 06/29/S9 10: 15 0 1640.427 23.014 0.000 0.12 Hole dry.
OH41 07/25/S9 09:55 0 1666.413 25.986 0.000 o. ;2 Hole dry.
OH41 OS/16/89 09:55 0 1688.413 22.000 0.000 0.12 Hole dry.
OH41 OS/2S/89 10: 15 0 1700.427 12.014 0.000 0.12 Collecting device removed.
DH41 12/13/S9 10:03 0 1S07.419 106.992 0.000 0.12 Hole dry.
DH41 01/10/90 09:45 0.0 1835.406 27.987 0.000 0.12 Dry.
OH41 01/24/90 10:00 0.0 1849.417 14.011 0.000 0.12 Dry.
DH41 02/07/90 10:30 0.0 1863.43S 14.021 0.000 0.12 Dry.
OH41 02/21/90 09:45 0.0 1Sn.406 13.968 0.000 0.12 Dry.
OH41 03/05/90 09:0S 0.0 1889.381 11.975 0.000 0.12 Dry.
OH41 03/19/90 11:12 0.0 1903.467 14.086 0.000 0.12 Dry.
OH41 03/21/90 10:23 0.0 1905.433 1.966 0.000 0.12 Dry.
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BRINB SAMPLINO AND BVALUAnON PROORAM RDPORT '991 APPBNDIX A

••In ACCUKtJLA'1'I OM DATA TOLl
Data tuouQ'b Deculuel' 31, 1••1

DAVI DAVI ClJIJLATIVI
LITERI SINCI UIID 'OR LITIRI LITIRI

LOCATION DATI TIM! REMOVED 1/1185 CALCULATION PER DAV COLLeCTED REMARKS

DH41 04/04/90 09:14 0.0 1919.385 13.952 0.000 0.12 Dry.
DH41 04/10/90 08:36 0.0 1925.358 5.973 0.000 0.12 Dry.
DH41 04/17/90 10:29 0.0 1932.437 7.079 0.000 0.12 Dry.
DH41 04/24/90 09:4!6 0.0 1939.393 6.956 0.000 0.12 Dry.
DH41 0'/02/90 10.30 0.0 1947.438 8.045 0.000 0.12 Dry.
DH41 05/09/90 09:45 0.0 1954.406 6.HI 0.000 0.12 Dry.
DH41 05/16/90 09:" 0.0 1961.383 6.917 0.000 0.12 Dry.
DH41 OS/23/90 12:06 0.0 1968.504 7.121 0.000 0.12 Dry.
DH41 05/31190 09.01 0.0 1976.376 7.112 0.000 0.12 Dry.
DH41 06/06/90 09:30 0.0 1912.396 6.010 0.000 0.12 Dry.
iDH41 06/14/90 08:48 0.0 1990.367 7.971 0.000 0.12 Dry.
IDH41 06/20/90 09:35 0.0 1996.399 6.032 0.000 0.12 Dry.
IDH41 06/21/90 08:38 0.0 2004.360 7.961 0.000 0.12 Dry.
'DH41 07/17/90 11:0Z 0.0 2023.460 19.100 0.000 0.12 Dry.
DH4' 07/25/90 09:43 0.0 2031.405 7.945 0.000 0.12 Dry.
iDH4' 08/01/90 10:2' 0.0 2038.434 7.029 0.000 0.12 Dry.
IDH41 03/21/91 10: 17 0.00 2277.428 238.994 0.000 0.12 Dry.
iDH41 04/10/91 8:46 0.00 2290.338 12.9'0 0.000 0.12 Dry.
IDH41 04/17/91 10: 19 0.00 2297.430 7.092 0.000 0.1Z Dry.
iDH41 04/24/91 09:10 0.00 2304.312 6.952 0.000 0.12 Dry.
iDH41 05/01191 09.12 0.00 2311.383 7.001 0.000 0.12 Dry.
IDH41 05/01/91 08:24 0.00 2311.350 6.967 0.000 0.12 Dry.
IDH41 05/15/91 09.02 0.00 2325.376 7.026 0.000 0.12 Dry.
IDH41 OS/29/91 09:55 0.00 2339.413 14.037 0.000 0.12 Dry.
IDH41 06/05/'11 13:45 0.00 2346.573 7.160 0.000 0.12 Dry.
iDH41 06/12/91 10: 10 0.00 2353.424 6.851 0.000 0.12 Dry.
OH4' 06119/91 13:35 0.00 2360.566 7.142 0.000 0.12 Dry.
OH41 06/26191 09:10 0.00 2367.382 6.S16 0.000 0.12 Dry.
iDH41 07/11/91 10:49 0.00 2382.451 15.069 0.000 0.12 Dry.
OH41 07117/91 09:22 0.00 2388.390 5.939 0.000 0.12 Dry.
OH41 08/14/91 10:35 0.00 2416.441 28.051 0.000 0.12 Dry.
DH41 08/21/91 10:40 0.00 2423.444 7.003 0.000 0.12 Dry.
OH41 08/28/91 10: 10 0.00 2430.424 6.980 0.000 0.12 Dry.
OH41 09/04/91 11:10 0.00 2437.465 7.041 0.000 0.12 Dry.
DH41 09/11/91 11:40 0.00 2444.486 7.021 0.000 0.12 Dry.
DH41 09/18/91 09:1' 0.00 2451.385 6.899 0.000 0.12 Dry.
DH41 09/25/91 11:52 0.00 2458.494 7.109 0.000 0.12 Dry.
DH41 10/02/91 11:00 0.00 2465.458 6.964 0.000 0.12 Dry.
OH41 10/16/91 09:15 0.00 2479.385 13.927 0.000 0.12 Dry.
DH41 10/23/91 09:31 0.00 2486.397 7.012 0.000 0.12 Dry.
OH41 10/31/91 09:4~ 0.00 2494.404 8.007 0.000 0.12 Dry.
OH41 11/06/91 10:03 0.00 2500.419 6.015 0.000 0.12 Dry.
DH41 11/13/91 09:35 0.00 2507.399 6.980 0.000 0.12 Dry.
DH41 11/20/91 11:20 0.00 2514.472 7.073 0.000 0.12 Dry.
DH41 11/27/91 10:05 0.00 2521.420 6.948 0.000 0.12 Dry.
DH41 12104/91 09:50 0.00 2528.410 6.990 0.000 0.12 Dry.
DH41 12/11/91 09:35 0.00 2535.399 6.989 0.000 0.12 Dry.

DH42 12/30/84 00:00 NA 0.000 0.000 0.000 0.00 Approximate date this part of Room G
exclvlted.

DH42 01/23/85 00:00 NA 0.000 0.000 0.000 0.00 Downhole drilled.
OH42 01/28/85 09:00 NA 27.375 1.000 0.000 0.00 Moist muck It the bottom.
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DIUNIIAM.PlJNO AND UVALUAnON PROORAM RBPORT 1991 APPBNDIX A

••:E•• aCGWULA'I'XOM DA'I'A 'I'AlLI
D.'. thZ'OUIb Deouabezt 11, 1.li

DAY' DAV' CUlU.ATlVI
LITI.' IINCI USID 'OR LIT••' LITE.'

LOCATION OATI TIM ItIMCMo '/1/1' CALCULATION Plit DAY COLLICTID RaMAItIe.

OM41 01/05/1' 111'~ 00.27 15.469 9.094 O.UO 0.27 'frlt time ooll.cted.
OM42 02/",1' " .00 00.30 41.4S8 5.919 0.050 0.S7
OM42 02119/IS 1S.,0 00.S3 49.S49 1.091 0.041 0.90
OM42 02/26/85 10.4' 00.26 56.441 6.199 O.OJI 1.16
DM42 03/0S/15 10.00 00.21 61.417 6.969 0.040 1.44
OM42 03112/8S 10,20 00.21 70.411 7.014 0.016 1.69
OM42 03/20/85 10.14 OO.IS 71.414 I.OD 0.031 1.94 Vllw l.aked, lome brine drained beok ctown

hol••
DH42 OS/26/85 10,06 00.18 14.421 5.967 0.047 1.11
OH42 04/02/15 10.4. 00.16 91.441 1.017 0.017 1.41
OH42 04110/85 10.4. 00.29 99.441 1.000 0.016 1.77
OH42 04/17/15 1S.30 00.24 106.162 1.114 0.034 S.01
OM42 04/23/85 1S,U 00.04 112.SS8 5.", 0.007 S.05 Iftnfffcint volume of brfne drltned beek

down hol••
OH42 04/10/85 10111 00.38 119.43' 6.810 0.055 S.41
OH42 01/07/85 09.25 00.33 126.392 6.914 0.047 S.76
OH42 05/14/85 10.30 00.21 133.438 1.046 0.035 4.01
OH42 OS/21185 10:17 00.26 140.428 6.990 0.017 4.27
OM42 OS/29/15 10.10 00.30 148.424 7.996 0.038 4.S7
OM42 06/04/15 10,45 00.22 154.448 6.024 0.037 4.79
DM42 06/11/85 ,0,,0 00.25 161.424 6.976 0.036 5.04
OM42 06118/85 09cl3 00.25 161.412 6•• 0.036 5.29
DM42 06/15/15 11:15 00.15 17'5.469 7.051 0.031 5.14
DM42 07/02/85 11:00 00.24 112.458 6.989 0.0:14 5.71
OM42 07/09/85 10:30 00.25 189.438 6.980 0.036 6.0J
OM42 01116/85 11:08 00.15 196.464 7.026 0.036 6.21 Brine .ff.rv.le.l.
OH42 07/24/85 10:19 00.28 204.430 7.966 0.035 6.56
OH42 01/30/85 09:57 00.22 210.415 5.985 0.037 6.71
DH42 08/06/85 10: 13 00.26 217.426 7.011 0.017 7.04
OH42 08/14/85 10:59 00.27 225.458 8.032 0.034 7.31
OH42 08/20/85 10:45 00.21 231.448 5.990 0.035 7.52
OH42 08/28/85 09:45 00.29 239.406 7.958 0.036 7.81
OM42 09/04/85 10: 12 00.25 246.425 7.019 0.036 8.06
OH42 09/10/85 09:56 00.21 252.414 5.989 0.035 8.27
OM42 09/17/85 09:26 00.28 259.393 6.979 0.040 8.55
OM42 09/24/85 09:S7 00.24 266.401 7.008 0.034 8.79
OH42 10/01/85 09:44 00.24 273.406 7.005 0.034 9.03
OH42 10/08/85 10:25 00.23 280.434 7.028 0.033 9.26
OM42 10/15/85 10:00 00.23 287.417 6.983 0.033 9.49
OH42 10/23/85 10:07 00.26 295.422 8.005 0.032 9.7'5
OM42 10/29/85 09:16 00.24 301.386 5.964 0.040 9.99
OM42 ',/05/85 09:05 00.22 308.378 6.992 0.031 10.21
OM42 11/13/85 09:46 00.26 316.407 8.029 0.032 10.47
OH42 ',/21185 10:53 00.26 324.453 8.046 0.032 10.73
OM42 11/26/85 10:59 00.16 329.458 5.005 0.032 10.89
OM42 12/03/85 13: 10 00.20 336.549 1.091 0.028 11.09 Sample for chem. Inll ••2.
OH42 12/10/85 12:50 00.22 343.535 6.986 0.031 11.31
OM42 01123/86 11 :30 01.32 387.479 43.944 0.030 12.63 Entry r.stricted sine. 12/10/85 due to

mfning Ictiviti •••
DH42 01/31/86 '2:05 00.30 395.503 8.024 0.037 12.93
OH42 02/12/86 10:35 00.38 407.441 11.938 0.032 13.31
OH42 02/19/86 11:10 00.22 414.465 7.024 0.031 13.53
OH42 02/28/86 13:00 00.31 423.542 9.0n 0.034 13.84
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8lUN11AMPUNO AND BVAUJATION PROORAM RIlPORT 199\ APPBNDIX A

••1•• &CCUJlULaTZOM D&TA TAiLI
Dat. thl'O\l9h Deoeuel' 31, 1••1

DAVI DAY' CUMULATIVI
LITERS SINCE UIIO 'OR LITER' LIT."

LOCATION DATI TIME RIMOVIO 1/1/1' CALCULATION PER DAY COLLECTED REMARKe

OH42 03/06/16 10:30 00.17 429.438 5.196 0.029 14.01
OH42 03/13/16 09:53 00.21 436.412 6.974 0.030 14.22
OH42 03/26/86 10:00 00.39 449.417 13.005 0.030 14.61
OH42 04/02/16 09:25 00.20 456.392 6.9'" 0.029 14.11
OH42 04/01/16 09:30 00.20 462.39' 6.004 0.033 15.01
OH42 04116/86 11:SI 00.24 470.497 8.101 0.030 15.25
OH42 04/24/86 09:51 00.21 471.413 7.916 0.027 ".46
OH42 04/30/86 10141 00.17 484.445 6.032 0.021 15.63
OH42 05/06116 10: 10 00.19 490.424 5.979 0.032 1S.12
OH42 OS"3/86 10100 00.20 497.417 6."3 0.029 16.02
OH42 OS/20/86 11100 00.20 504.451 7.041 0.028 16.22
OH42 05/27/86 15135 00.20 511.649 7.191 0.021 16.42
OH42 06/03/86 09:50 00.20 "1.410 6.761 0.030 16.62
OH42 06/10/16 ":13 00.17 525.467 7.057 0.024 16.19
0"42 06117/16 10:40 00.20 532.444 6.977 0.029 16.99 Samplt for brine chemiltry, .22.
OH42 06124/86 10:40 00.11 539.444 7.000 0.026 17.17
OH42 07/01/16 13145 00.20 546.573 7.129 0.021 17.37
OH42 01101/86 10:22 00.20 553.432 6.IS9 0.029 17.S7
OM42 07/16/86 10:15 00.30 561.427 7.995 0.031 17.87
OH42 07/22/86 09.'0 00.16 567.410 5.913 0.027 18.03
OH42 07129/86 10:25 00.20 574.434 7.024 0.021 18.U
OM42 01/05/86 11100 00.22 511.451 7.024 0.031 11.45
OH42 08112/86 10:20 00.20 511.431 6.973 0.029 11.65
OH42 08/19/86 ":20 00.18 '9'.472 7.041 0.026 11.1S
OH42 08/26/86 10:25 00.20 602.434 6.962 0.029 19.03 Static ltvtl not mealured.
OH42 09/04/86 10:20 00.25 611.431 8.997 0.028 19.28
,OH42 09/09/86 09:46 00.14 616.407 4.916 0.028 19.42 S_lt ## 24.
ON42 09/16/86 09152 00.20 623.411 7.004 0.029 19.62
IOH42 09/23/86 09:51 00.15 630.415 7.004 0.021 19.77
IDH42 10/01186 12:03 00.36 638.502 8.087 0.045 20.13
IDH42 10/08/86 10:55 00.15 645.455 6.953 0.022 20.28
IOH42 10/14/86 11:19 00.15 '" .472 6.017 0.025 20.43
IOH42 11/05186 11:01 0.52 673.463 21.991 0.024 20.95
IOH42 11/20/86 12: 10 00.33 688.507 15.044 0.022 21.28
DH42 12/30/86 11:45 00.78 728.490 39.983 0.020 22.06 0.50 litera for .ample, pH '.91.
IOH42 02/03/87 12:50 00.85 763.535 35.045 0.024 22.91 T-29.8c, T 28.8, pH 6.23.
DH42 03/06/87 10:45 0.68 794.448 30.913 0.022 23.59
OH42 03/30/87 11:00 0.53 818.458 24.010 0.022 24.12
DH42 05/07/87 11:15 0.90 856.469 38.011 0.024 25.02 Brine tffervescts.
OH42 06/17/87 10:35 0.9' 897.441 0.000 0.000 25.93 Sample. removed for chemistry, .',2A,

.,128, wood fragments in holt. Some brine
left in hole, no calculation.

OH42 06/18/87 11:56 0.10 898.497 42.028 0.024 26.03 Calculated using 1.01 litera (0.91 l.
6/17/87 plus 0.10 l. 6/18/87).

OH42 07/28/87 11 :10 0.94 938.465 39.968 0.024 26.97
OH42 09/01/87 10: 15 0.79 973.427 34.962 0.023 27.76 Collected for chemistry, sample .,51 A&B.
OH42 10/20/87 11: 31 1.29 1022.480 49.053 0.026 29.05
OH42 11/19/87 10:55 0.75 1052.450 29.970 0.025 29.80 Collected for chemistry, sample #229.
OH42 01/04/88 11:30 1. 13 1098.480 46.030 0.025 30.93
OH42 02/08/88 11:20 0.75 "33.470 34.990 0.021 31.68 Collected for chemistry, sample *255 &

.256.
OH42 03/29/88 11:20 1.10 1183.470 50.000 0.022 32.78 Collected for chemistry, sample .323 •

•325.
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8R1N1IAMPLINQ AND BVALUAnON PROOlAM RHPORT 1Ml APPBNDOC A

••IIIB ACCUKULA'IOII DAtA TABLI
Da'. tb&-OU9b D.oeab.&- 11, 1••1

DAY' DAY' CUMULATIVI
LITII' SINCI UIID ,ott LI'''' LITI.I

LOCATION OATI TlMI RIMOVIO 1/1/1' CALCULATION PII DAY COLLICllO RIMAlkl

ON42 OS/05/11 09,30 o.n. 1220.400 36.910 0.020 33.1' laMPled for I'nd'a PAl
OM42 05/12/. 09a4' 0.13 1227.410 7.010 0.019 3:1.116 ....ltd for I,nd'a PAl
OM42 07/12/11 0l,3S , .15 12••360 60.950 0.019 :14.11 ColLected for chlM••try. lampL..." &

1416.
OH42 07'21'11 10,'0 0.:14 1304.420 16.060 0.021 3'. ,. ....,ed for I'ndt, PAl
ON42 09/27/88 10,20 0.66 1S65.430 61.010 0.011 35.11 CoLLected for chlMt'try. lampL. 15S0 ,

.31.
ON42 12/13/11 O,,:sa 1.71 1441.400 76.970 0.011 37.11 CoLLected for chIM••try. 'ImPL. 1621 •

16J1 •
OH42 OS/15/19 10,30 1.50 15J4.4S1 92.OJ7 0.016 39.02 ....l. 'IVed for chlMfltry. 'ImPL••722 •

724.
ON42 04/06/1' 10,10 0.54 1556.424 2' .916 o.oa, 39.16
OH42 04/10/1' 09,'0 0.50 "10.H2 13."1 0.036 40.06
OH42 05/17/19 0914' 0.66 "'7.406 27.024 0.024 40.72
OH42 06/06/1' 0,,'0 0.41 1617.410 20.004 0.020 4' .11 lampl••Ivld for chamiltry.
OH42 06/29/19 10120 0.3S 1640.431 23.021 0.015 4' .48
OH42 07/2S/19 10, '0 0.11 1666.424 25."3 0.021 42.0S ....,. 'Ivld for ',nd'. brinl Itudy.
DH42 01/16/19 09140 0.:16 1611.403 2'.9" 0.016 42.'9 I.,.,. not livid.
OH42 0"'2/1' 09,00 O.SS ,.,".S75 26.972 0.013 42.74 ....,. livid for chlMtltry.
OH42 '2/13/19 10,OJ 1.'0 1107.4'9 92.044 0.016 44.24 ,-,'1 lived for chlM'ltry.....l••'1.
OH42 01110/90 09,4' 0.70 1U'.406 27.917 0.02S 44.94
OH42 01/24'90 09,'7 0.27 '149.41' 14.009 0.019 45.21
OH42 02/07/90 10,13 0.34 1163.433 14.011 0.024 45.S'
OH42 02/21190 10,19 0.32 1177.430 13."7 0.00 45.17
OH42 03/0S/'O 09:00 0.36 1119.3n ".945 0.030 46.13
ON42 03/13/90 12:00 NA 11'7.'00 0.000 0.000 46.a3 In.t.LLed .ampL.r.
OH42 03/19/90 11& 12 0.06 1905.467 14.092 0.000 46.a. Br'ne problbly ltft In holt.
OH42 OS/11/90 10:U 0.01 '90'.433 1.966 0.001 46.37 Combined with 0.06 Litlr, from 03/19/90.

Uaed 0.14 littra for cllculation.
OH42 04/04/90 09124 0.24 '919.392 13.959 0.017 46.61
OH42 04/10/90 08:43 0.14 1925.363 5.971 0.023 46.75
0H42 04/17/90 10:29 0.14 1932.437 7.074 0.020 46.19
DH42 04/24/90 09:26 0.13 1939.393 6.956 0.019 47.02
OH42 05/02/90 10:39 0.15 1947.444 1.051 0.019 47.17
OH4Z 05/09/90 09101 0.13 1954.376 6.932 0.019 47.30
OH4~ 05/16/90 09: 11 0.1S 1961.383 7.007 0.019 47.43
OH42 OS/23/90 12:01 0.14 1961.506 7.123 0.020 47.57
OH42 05/31/90 08:59 0.13 1976.374 7.168 0.017 47.70
OH42 06/06/90 09:37 0.13 1982.401 6.027 0.022 47.13
OH42 06/14/90 08146 0.16 1990.365 7.964 0.020 47.99
OH42 06/20/90 09135 0.12 1996.399 6.034 0.020 41."
OH42 06/28/90 08:55 0.15 2004.372 7.973 0.019 48.26
OH42 07/11/90 11:01 0.31 2023.464 19.092 0.016 48.57
OH42 07/25/90 09:40 0.20 2031.403 7.9S9 0.025 48.77
OH42 08/01/90 10:20 0.15 2038.431 7.028 0.J21 48.92
OH42 03/28/91 10:06 3.02 2217.421 0.000 0.000 " .94 some brint may hevt bten left in holt.

Firlt .ampling in a long time. Slf11)ltr
atHl functioning.

OH42 04/10/91 8:46 0.90 2290.338 0.000 0.000 52.84 Parttll tVlcultion.
OH42 04/11/91 08:42 0.50 2291.363 252.930 0.017 53.34 Combined with 3.02 literl from 03/28/91 end

0.90 litera from 04/10/91.
DH42 04/11/91 10: 17 0.11 2297.428 6.065 0.018 53.45
DH42 04/24/91 09:05 0.12 2304.378 6.950 0.017 53.57

AJA.93/WP/WIPI8SBP91 :R2640APP.ABC A-54



IIINIIAMJUNO AND I'YAl.UAnON MOOaAM IU1M",.,", APPINDDC It

••1.. aCCUJI1JLA'J:IOM Data 'lULl
Da'. tJutO\l9b D••"'.I: 31, 1111

DAY' DA'. CUM.ATIVI
LITIA. liNea UI.D '01 I.IT.A. LITIA'

LOCATION DATI TtMi A.MOVID '/1/IS CALCULAT ION P.A DAY COLLICTID AlMAlkl

DK41 OS/01/.' 09,11 0.11 U11.SU 7.001 0.017 SS."
DK41 01/01'91 01,14 0.11 2J1I.SIO 6.967 0.0'7 IS.11
DK41 01/11/', 09,. 0.11 2311,S76 7.0U 0.017 IS.U
DH41 OS119/91 09aSI 0.17 2U9.411 14.OS7 0.019 14.10
DH42 06/01'" 1S.40 O. '4 2146.16' 7. ',6 0.010 14.14
OK41 06/11/91 10,07 0.11 UII.411 6.UI 0.011 14.46
DK41 0611"" 13.SI 0.11 ZJ6O.I66 7.144 0.011 14.1'
DH41 06/16'91 09,'0 0.'1 2161.11I 6.1" 0.011 14.11
DH41 07'''/91 10,49 0.17 DII.4" ".069 O.Otl 14••
DH41 07/"'91 09111 O. tt UII.S90 1.919 O.ott SI.Ot
DH41 07/S0", 10.tI O.SO 2401.417 1S.OS7 O.OU 11.19
DH41 01/01/91 09110 0.14 2410.112 1.911 0.017 11.61
DK42 01114/91 'DIU 0.16 24'6.440 6.011 0.016 11.79
DH42 01/111" 10141 0.17 24IS.44I 7.001 0.014 SS••
DH42 01/11/91 10. '0 0.24 24S0.414 6.976 0.034 16.10
DH41 09/04/', "1'0 0.11 24S7.46S 7.041 0.016 56.11
DH42 09/11/91 ".40 O. '6 2444.416 7.011 O.OU 56.14
OH42 09/11/91 O9a" O. ,. 241t.HI 6.196 0.016 16.n
OH41 0./1S/91 11112 0.15 2411.494 7.112 0.011 16.17
DH41 ,0/01/91 ".00 0.15 2461.411 6.964 0.011 17.01
DH42 10/16/91 091t1 0.16 2479.SII 'S.917 O.ott 57.1'
DH41 10/U/91 09aS1 O. '6 2416.S97 7.011 O.OD 17.44
OH41 11/06/91 1010S 0.11 2500.419 '4.021 0.010 17.n
DH42 11111/91 09.SI 0.15 2507.199 6.910 0.011 17.17
OH42 "/20/91 11.10 0.14 2514.472 7.073 0.010 11.01
DH42 11117/91 10101 0.13 2511.420 6.941 0.019 11.14
OH42 12/04/91 09112 0.12 2511.411 6."' 0.017 '1.16
OH42 12/11191 09,SI 0.10 2I11.S99 6.... 0.014 58.16
DM42 11/11/91 09.15 0.11 2541.115 6.916 0.019 11.49
DH42 12/IS/9' 01140 0.10 2547.361 4.9" 0.020 51.'9

DH42A 12/10/84 00,00 NA 0.000 0.000 0.000 0.00 Approxlmat. dlt. thlt part of 100M G
.xclvltld.

DH42A 01/25/11 00,00 NA 0.000 0.000 0.000 0.00 Downhol. drilled Cr.-drill of DH41) to
r.cov.r cor. from 20 to 40 ft.

DH4ZA 01/21/11 09,00 NA 27.375 1.000 0.000 0.00 Brine In hol ••
OH4ZA 02/0S/IS 11:15 00.1' 31.469 9.094 O.09S 0.1' Fira' ttmt coll.cted.
OH42A 02/'1115 ".00 00.99 41.451 5.919 0.165 , .14
OH42A 02/19/15 12:10 01.45 49.507 1.049 0.180 3.19
DH42A 02/26/15 10:45 01. 'I 56.441 6.941 0.170 4.47
DN42A 01/05/15 10100 01.24 63.417 6.969 0.171 5.71
DN42A 01/11/15 10:Z0 01.29 70.4S1 7.014 0.184 7.00
DH42A 03/20/85 " 100 01.45 78.458 8.027 0.181 1.45
DM4iA 03/26/85 10: 10 01.07 84.424 5.9" 0.179 9.52
OH42A 04/02/1' 10:45 01.15 91.448 7.024 0.164 10.67
DH42A 04/10/85 10,45 01.45 99.448 8.0uO 0.111 12.12
DH42A 04/11111 13:30 01.32 106.562 7.114 0.116 13.44
OH42A 04/23/85 13:23 01.07 112.SSI 5.996 0.178 14.51
DH42,A 04/30/85 10:2S 01.35 119.433 6.875 0.196 ".16
DH42,A 05/01185 09:D 01.39 126.S91 6.958 0.200 17.25
DH42A 05114/85 10,25 01.34 133.434 7.041 0.1to 11.59
DH42A OS/Z1/11 10: 14 01.29 140.426 6.992 0.184 19.88
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IIUNIIAMJlUNO AND IYAl.UA110N ",OO.AM ."MItT 1"1 APPINOIX A

••In aaCVllUUTZOM DafJa 'lULl
D••• tuoU91a D......... 11, l"i

DA'. OAf. CUllLATlYI
LITI•• liNea U"O '011 LIT'.' LI".'

LOCAl ION DAll TIMI ••MCMO 111/1' CALCULATION 'I. OAf COLL'CTIO IIIMIIC.

DH41A Ol/lf/ll 'D.SO 01.11 14'.411 1.0" 0.t6O 11.t'
DH41A 06/04/1' 10al0 O"OJ 114.411 6.otS O. t" lI.t'
DH41A 06/"/11 10a1l 01. " 161.417 6."6 O. ,,, as.M
DH41A 06/11/1' ot.11 01.11 161.410 6.tII O. t" 14.16
DH41A 06/11'11 ".01 01.t6 17'1.462 7.011 O. t64 11.71
OH41A 01/01'11 11.00 01.tl 111."1 6.", 0.t6O 16.14
DH41A 07/Of/11 '0.11 01.1' 119.414 6."6 0.'" .,." 01. eff.rYllclnt frOM lIMP",
DH41A 01116/11 11.to 01.1t '''.46' 7.01' 0.111 1f.0' 'rtnt .ff.rv.to.,.
DH41A 07/14/11 10.11 01.8 104.414 ,.'" 0.tl4 10.10
DH41A 07/S0/11 09al4 00.94 210.4'1 1.'71 0.117 St.14
DH41A 01/06/11 10.,0 01.01 217.414 7.011 0.110 11.1t
DH41A 01114/1' 10.D 01.11 Z2'.440 I.Ot6 O. tsa SS.40
DH41A 01/10/11 10a14 oO.'a U1.426 s.'" 0.114 14.11
OH41A 01/21/11 0•• 40 01.17 0'.401 7.'''' 0.147 SI.4'
DH41A 09/04/1' 10.10 00." 246.414 7.021 0.141 16.41
DH41A Ofl10'1' 09.11 OO.U 211.413 '.91' O.1S' 17.S1
DH41A OfI171I' ot.2I 00.'. U'.S'I 6.'" O.1SI sa.U
DH41A Of/14'II 09.11 00.94 a66.S.1 7.000 0.114 S••l'
DH41A 10/0"1' Ott40 OO.tS 211.401 7.0tt O. tSS 40. to
DH41A 10/01/. 10tl4 00." 21O.4S1 7.010 0.tS7 41.06
DH41A 10111/" 10.11 00.11 "'.417 6.994 O. tt6 41.1'
DH41A 10/1S,11 10.10 01.01 291.424 7.997 O. '" 41.19
DH41A 10/1f/1' 0•• 20 00.71 301.sa. 1.96S 0.1.6 4S.64
DH41A 11/01/11 0••00 00.16 100.Sn 6.'" O.tU 44.10
OH41A ,,,,1/11 0•• 44 01.0S S16.406 1.011 o.,al 4S.SS
OH41A "/a1/1' 10al0 00.94 114.451 1.041 0.", 46.4'
DH41A 11/16'1' 10155 00.61 11'.411 '.004 O. 'II 47.01
DH41A 11/0S/I' 1S.0I 00.71 316.141 7.090 O. "0 4'.16 -IMP" for chlM. 'M'. .1.
DH42A 12/10/11 121'0 00.16 34S.5" 6.990 0. 'as 41.71
DH42A 01/2S/I6 11140 OS.1S J17.416 4S.'" 0.117 IS.IS Entry r.ttr'etta .Ine. 12/10/15 due co

mlntne ,cClvltl •••
DH41A 01/11/16 12.00 00.91 1'5.500 1.014 0.1" '4 •.,.,
DH41A 02/1a/16 10,40 01.16 407.444 11.944 0.114 S6.1S
DH41A 01/19/16 ".tS 00.10 414.46' 7.015 0.114 S6.'1
DH41A 02/11/16 12,11 00.90 42S.lll 9.069 O.ott s'.a
DH42A 03/06/16 10.25 00.70 42'.414 S.I" 0.119 51.IS
DH41A OS/1S/16 09.41 00. T.I 416.401 6.'74 0.105 S••16
DH42A OS/16/16 09.40 01.S, 449.403 '2.991 0.107 60.65
DH42A 04/02/16 09120 00.10 4'6.sa. 6.'" O. "5 61.45
DH4tA 04/01/16 091Z1 00.61 462.S'4 6.005 0.105 62.01
DH41A 04/16/16 ".50 00.19 470.4'3 1.099 O. "0 62 ••7
OH4tA 04/14/16 09.10 00.67 471.410 7.917 O.oas 61.64
DH41A 04/10/16 10136 00.76 414.442 6.012 0.116 64.40
OH42A 05/06/" 10,00 00.55 490.417 5.'75 0.092 64.95
OH42A 01/13/" 10100 00. T.I 497.417 7.000 0.104 6'."
OH41A 05/10/16 1,,00 00.10 '04.451 1.04' 0.099 66.S1
DH42A 05/27/16 "IJ5 00.65 511.649 7.'" 0.09\) 67.01
DH42A 06/03/16 0'110 00.66 "1.410 6.761 0.091 6'.6'
OH42A 0lt110/" "1 " 00.54 525.46' 7.059 0.076 61.13
DH42A 0lt/11116 10,J1 00.6' 531.418 6.96' 0.091 61." lample for brine chemt.rtrv, .,1.
DH41A 06/24/16 10,45 00.61 51'.441 7.010 0.090 6'."
DH41A 01/01116 11150 00•." 546.576 7.121 0.100 70.2a
DH41A 07/01/16 10,25 00.61 553.434 6.118 0.092 70.1'
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IIINIIAWPUHO AND IVALUA110N PltonlAM llPOIT '"I
••ID aCOVll1JUIZOM D.'. 'ULI
Da" '~.u,b D....... Ii, l'.i

LOCATION DATI
LITI..

TI.. "'MeMO

OA"
"Nel
"1/"

OAYI
"'liD '01

CAL.CULATION

NUATIVI
LIT'.' LIT'.'
,.. DAY COLLleTID ••••••

'H41A
OH41A
DH41A
DH41A
DM41A
DH41A
DM41A
OH41A

DH41A

OH41A
OM4a.
'H41A
DM4a.
DH41A
OM41A
OH41A
0M41A
OH4lA
0M4"
'M41A
OH41A
OH4IA

OH41A

OH41A
OH41A

OH42A
OM42A

OM'IA
OM42A

OH'2A

ON42A
OM42A
OH'2A

ON'2A
OH4ZA
DH42A

OH4ZA

OH4ZA

07/16/16 10.00 00.66
07/"/16 Ott41 00.61
07/19116 10111 00.71
OI/OS/16 10,'1 00.66
01/11/16 10111 00.61
01/1"16 11.11 00.61
01/16/16 'Dill 00.61
OfI04I16 '0111 00.71

0"09/16 09'40 00.07

Of/1,/16 Of." 00.91
OfIIJI16 10.01 00.60
10/0'/16 " ••? 00.4S
10/01/16 '0.'1 00."
10/14/16 ".14 00.16
'''01/16 11&04 1.tit
1"10/16 '1,01 0'.40
11/S"16 ,'.SO 01.91
01/011.7 11.S1 OJ.1'
OS/06/.' '0.41 1."
OJ/SO/.7 10... 2.SI
0"07/'7 ".,0 1.1?
06/'71" 10.10 1.94

06/11'17 ".'4 0."

01121/'7 ".OS 1.01
09/0"1' 10'01 1.69

'0/20/17 ",21 S.7J
"/19"7 10,SS 2.1'

01/04'11 1,,11 J.ZI
02/01'11 ""0 2.47

OJ/19/11 ""1 1."

OI/OS'1I 09.00 2.JI
0,/11/11 09,40 0.50
01112'11 01'10 4.06

07/ZI'1I '0", 1.25
09/14'11 01.4' 1.00
0'/27'11 10,'0 1.01

1Z/1S'1I 09,1' 7.95

01/1"19 10,00 1.12

'" ."7
'6'.401
174.414
S11.411
'11.413
'''.47.
601,436
61' .414

60,41'
610,411
631,491
641,411
6" ,411
671,'"
...106
119.479
761.114
1M.44I
"'.416
"6,461
"7.411

"1.496

931.460
97'1.422

1021,410
1011.450

1091.410
11JJ.470

1'U.410

1220.JIO
1217.400
1211.150

1304.410
13S2.S60
1365.420

1442.400

1534.41"

7.til

I."'7.016
7.011
6.m
'.04'
6.........
4....

7.013
1.001
1.010
6.tI?
6.010

21.'"
11.041
40.'71
14.041
JO••14
24.001
JI.OO9
0.000

41.0S1

39.964
34.962

49.01'
29.'70

46.010
34.990

50.000

36.910
7.010

60.910

16.010
4".'30
13.060

76.910

92.011

0••
O. tOI
O. to,
O.OM
0.090
0.097
0.091
0.079

0.014

O. til
0.016
O.osS
O. ,,.
O.on
0.011
O.on
0.071
O.on
0.014
0.10'
O.OIS
0.000

0.073

0·077
0.077

0.076
0.012

0.0"
0.0"

0.071

0.064
0.0'"
0.067

0.011
0.061
0.012

0.10J

0.063

71.11
71.'1
7I.U
7'1,4'
74."
74.10
n.41,..,.
16...

17.lt
??It
71.14
79.01
79,"
.t.11
II...

"."1t.01
.t.6I
94.14
97.31

'00.11

10J.43
'06.12

'ot.11
112.02

11S.IO

"'.77
121.34

12S.n
124.12
121.21

129.13
112.SS
133.60

147.37

I..U. ll¥tl not _ •.,.....
V.lYe .,... off and l.ft In ~ol••ft.,'0"""'" _t .f b,fne. 1_ ...... ,.ft
'n "0".
.on.....tMt. by obj"' fn ~.,.. I..'.
I a.

0." ltt.,. for •.-pl., pM S....
T.".", , II••, pM 6.10.

'lIP'" rllOVlG f.r 'h....trv••'tSA,",sa, .,1SA, ",S., .,'IA, ." ... A~o••
O.Ot 'ft.r .p'llid. IGMt 'r'ne l.ft In
hol., no c.lc.
Calcul.... U1'nt S.OI ltt.r. CI.94 l'
6/1?1.7 plUi 0." l. 6"1/.7).

Coll.etta for cheM••try, 'lmpl, "'4 A&I
.nd lampl••,50 A'I. loth .ampl••,",rY...,.
Coll.etld for eheM,.try, .empl' '.2. ,
.ns.

Col'.et" for eh....try, lempl. '.'0, .251,
'251, '2IS, , "'4.
Coll.etld for ehIMf.try, .ampl••S'6 •
'JlI.
' ..l" for ,.ndt. PAt
...lld for ••ndt. PAt
Co'l.etld for ch..f.try, I ..l. 1407 •
1414.
•.,.'Id for ,.nd'. PAt

Coll.ctld for chem••try, I ..l, 1521 &
15•••
coll.ctld for eheM••try, .ampl. *6'1 Q

1617.
Sample livid for ahemfltry, lampl••714
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LOCAtiON DAti

DAY'
Uti., IIICI

TIM! I.MOWII 1/t,1I

OA"
U... ,.

CAUIAATIOtI

caauTIVI
I. ITI.. LITI••
'II DAY COLLICTIO II.IICI

0M41A
DM41A
DN4IA
DM41A
OH4IA
OH4IA
DH4IA
DH41A
DHUA
DN4IA
D...IA
DII41A
OH41A
DH41A
0H41A
OH4IA
DM41A

OH4IA
DM41A
0M41A
DMitIA
DM41A
DH41A
OH4IA
DH4IA
O..41A
OH41A
OM41A
OH41A
DH41A
'H42A
O"'IA

OM'IA
DH'IA
DM'IA

OH41A
DH41A
0H42A
'H"A
OH41A
OH42A
DH41A
OH42A
OH41A
OH41A
OH41A

04/06'. 'O.tI '.44
04/10,19 ot,OO 0."OS,,7,. ot.4S ,."
06/06'" ot.4S '.SO
06/It/1t 'O.'S '.S'
07/11,It '0.01 , ••,
01"6,19 ot••, '.41atl'I,. Oil" '.61'1"". otllO 1.11
0"'0/90 ot... '.tI
0"14/to ot.11 0.71
01/07/to 10110 O. tI
01,1,,90 ot... 0.1'
OI/OI,to 01.47 0.61
OS,'II90 "116 MA
OJ/,./tO ".07 0.1'
OJ/I'/tO '0.1' 0.11

04104ltO ot,'4 0.60
04/'0/90 01.40 0.11
04,,7,tO '0", O.JI
04'14/90 ot.'1 0.4.
OI'OI/tO '0.11 0.5'
OI/Ot/90 01.41 O.S'
05,'6,to ot.O, 0.41
05,1I/to '1.01 0.40
OI/l1/to 01147 0.46
06/06/to 09.10 0.34
06/'4/to oalll O.S'
06/10/90 09.11 0.45
06/.l/tO oa,IO 0.41
07/"/90 ".04 0.56
07/'I/tO 'O,SO 0.41

07/II/to 09117 0.4S
OI/O'/tO '0,'1 0.50
OJ/I.'" 0,.40 ,....

04/'0/" 1.46 o.a,
04/"/" 01,10 0.'4

04/'7/" '0." 0.S5
04/14'" 0,,01 0.40
01/0'/" 0,.'0 0.40
01/01'" 01". 0.14
0'/'5/" 01". 0.40
0'/1'/" 0,.'6 0.6'
06/0"9' 13,S' 0.47
06/,a/9' '0,00 O.IS
06/1"9' 1S,SO 0.4'
06/16/" 09,'6 0.1'
071"/91 '0,45 0.15

11'6.4.7
111O.S7I

"".40.""'.40.
' 4.'
' 410
'''.S''"tI.16I'.'.1It
'DI.400
''''.4''
'....41'
'1".414
'''.166''''.4D
,toS.46I
'tOI.41,

"".IU'tII.I6'
1911.410
'919.JII'M'.4S.
1914.36'

''''.110
'....506"'6.166
'tII.IN
1990.160
'....19.
1004.161
IOU.46'
2014.41.

lOS' .401
1011.41'
2277.401

2290.311
229' .354

22'7.427
2104.37a
21" .S12
23'1.147
2311.174
23S'.414
2146.1"
215S.417
216O.16S
2J61.316
2111.441

11.0to
11.'"
".OJ,
10.000

D.•'
11,991
a'.m.6.'"
' ••01'.1.0"
14.0"
'4.010
'I.tu
U.tli
0.000

'4.09',....
'1."4
I ••,.

'.069
6.'"
1.011
6.911
7.011
7."6
7.160
6.010
7.964
6.011
7.'70

19.093
0.',"

6.961
7.01.
0.000

0.000
252.'20

6.071
6.951
7.004
6.'"
7.027

'4.040
7.152
6.1"
7. ,"
6.I2J

" .062

0.061
0.014
0.0"
0.061
0.01'
0....
0.067
O.OM
0.01'
0.0"
0.014
0.061
0.011
0.017
0.000
0.000
0.04'

0.041
0.097
0.014
0.060
0.061
0.016
0.061
0.016
0.01'
0.016
0.04'
0.071
0.016
0.000
0.011

0.062
0.071
0.000

0.000
0.079

0.011
0.05.
0.017
0.04'
0.01'
0.046
0.066
0.077
0.057
0.017
0.037

'41.1',.....,., .4'
'11.17
114.11
"1.61
t"."
'11.74
'64.11,....,
'''.n
167.6'
'61.41,,,.,,
'6f.",6f••,
'6f.tI

"'0.11
",.,S
",.It
'''.n
'71.44
171.11
171.1'
'71."
"4.11"4.46
"4.1'
171.S0
171.71
176.1'
176.79

'7'1.11
''''.n
'N.61

197.'0
'97.64

197.99
"a.S9
"1.79
'".13'".IS
200. 'I
200.6'
201.11
101.1'
20'.,a
201.51

....,. "VIi for 'hllt,'ry.

•..". ,eVli for lana'e 'rtne ,t~.

....,. ,eVli fir lani" Itf", ,t~.
•.." •••Yed for oh try.'IIP" ••vei for oh 'ry••..". "'7.

In.','',, ...llr.
'Irtt.t 'V'Outtton.
C ftIi .tth 0." tftlr. fr.. 01/1"90.
U 0.79 'ttl" for ••l.u,.clon.

P.r.f.l IvecUitlon.
COMDtntd wtth 0.56 l't.r. from 07/111.0.
UIIG 1.04 'ftlr. for celoulI'fon.

'OM brfne MY hevI been l.ft fn holt.
'fra, ItMPling In I 'one ttme.
P.rtll' IVICUlt'on.
COMD.ntd with '1.19 'ttlr. from 03/1.",
.nd 0••' 'fttr. from 04/'0/91.
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llUNI IAMPUNO AND IVAUJATION MOO"AM Rnm"t 1991

••1.. aCCUlVLATJOM DATA TAiLI
Da'a '~.u,b D••-.b.~ 31, 1"1

APPHNOlX A

L.OCATION

1.1I41A
'H"IA

I DH4IA

'H41A
'H41A

I
IHltIA
IHltIA
IHltIA
IH41A
IMIA
1"41A
IH41A
'""IA
,NltIA
'H41A
'H41A
1M..
I MIA
'MIA

'H4"
'MIA
'M41A
'M41A

'MP401
'"'401

'"'401
'"'401
'"'401
'"'~01
0"'401

OM'401
OM'401
OH'401

OM'401

OM'401
OH'401
OH'401
OH'401
DHP401
OHP401
OH'401
OH'401
OHP401

LI"••
DAfl flMl IIMCNID

07117'91 OttlO 0.11
0"'1'" OttlO 0."
O"SO", 10ttO 0.42

01/01'91 OtIOl 0.4'
OI,t4", 10110 0.4'
01/1"" '0140 0.11
01'11/91 otlll 0.1'
Of,04", ",00 0.11
Of,tt,'t ",11 0.1'
Of,tl," 09100 0.40
09/11'" "110 O.lt
'0/01,., ",07 0.4t
10,"'9' OfI'O 0.41
'0'11'" OtIIO 0.41
10/1"9' 0t,40 0.10
11/06'" 'OaOO 0.36
"/tl/,t Otll. 0.11
11/10/.t 11114 0.44
1t,17/" tOIOl O.SI
11'04'" OtI.1 0.40
1I,tt'" 09110 0.11
1"t.,9' OfI'O 0.4'
'.'11,., 01.11 0.37

'0/29'16 00100 NA
01/06/1' OOaOO NA

03/06/87 091" 0.12
01/10/17 Ofl" 0.06
04/12/11 "1'0 0.17
06/"17 10100 0.11
07/11/17 10111 0.27

09/01/17 011'1 0.32
09'16'87 09111
"/16'87 01,50 0.S9

OI'Of'1I 0,,00 0.43

03/07/11 10:00 0.02
03/19/11 09aOO
07111/11 1Ia'O
09/11/11 13:00 0.00
10/11111 10100
1Z/11/11 10150 0
04/20/89 1SaO' 0
05/'7/89 09.00 a
06/29119 09110 0

DAY'
IINCI
1/'1"

211I.'"
2S1t.4'0
1401.414

2410.S1I
24'6.411
240.444
2410.411
Z4S'...1
2444.411
241' .S7I
2411.4'S
2461.461
2419.311
24M.S96
2494.401
1100.4'7
asO'.401
2lt4.471
IS11.410
ISII.411
IISI.S96
1'41.11a
1S4'.S'.

0.000
0.000

194.111
8'1.111
.,., .461

1".417
'M.427

'71.172
'11.111

1049.370

1114.180

1161.420
1113.380
1ZII.580
1S6'.I40
131'.420
1442.450
1570.545
1597.S'"
1640.182

DAft
U.ID '01

CALCULATION

0.000
0.000

11.'"

1.914
6.060
7.006
6.'"
'.041
7.011
6.191
7."I
6.'70

13.9"
7.014
1.007
6.014
6....
'.013
6.....
6.'"
6 ...
6 ...
4••7.

0.000
0.000

1.000
24.UOO
21.010
49."2
47.010

34.941
0.000

".99'
85.010

21.040
0.000
0.000
0.000
0.000

281.030
128.094
26.130
43.007

LIT'.'
'II DAY

0.000
0.000
0.059

0.051
0.074
0.014
O.OM
0.011
0.01'
0.011
0.044
0.019
O.OIt
0.061
0.061
0.060
0.040
0.061
0.041
0.0"
0.014
0.059
0.074

0.000
0.000

0.000
0.001
0.007
0.001
0.006

0.009
0.000
0.001

0.001

0.001
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000

NllLATIVI
LITI••

COLLleTIO

101."
101.11
201.64

104.'1
104•••
104.94
IOI.D
101.16
106.0
106.61
106.96
107.S7
107.10
IOI.D
101.1.1
109.09
109.S7
IOf.I'
ItO.'4
2'0.'4
1'0.'1
111.SS
1".70

0.00
0.00

O. '1
O. ,.
0.11
0.7:1
, .00

, .11
1.11,.9'

2.34

2.16
2.16
2.36
2.16
2.16
2.16
2.S6
2.16
2.16

RlMAIK.

'.rttll IV.Ouetton.
'.rttl' IV.OUltton.
CoIItned wtth O.S' llt.r. frQl 07"7 .nd
0." 'ttlr. from 07"1/9'.

Drfft ••clvltld .t ""0/1'110.
Uphole drlllint Inltf.tld '1/01/16, .topped
on 'I,Of/16 .t 27.9 ft. Dr.llint re.UMId
1/02"7 .nd '~lettd 1/06/17.
"r.t time collicted.

It.l.ctite ,rowth bI,ide funnel.
lample removed for chIMt.try .,0SA.
lample collected for chIM••try •.-pl. "05.
Cl.y eccumul.tfon In cont.lner.
Colleoted for ohIMf.try, lample .,01
0.01 l In J.r, not removed. No ,.lcul.tton.
Collectld for 'hIMlltry, lemple "96.
COMb'ned with lample '2S8 .nd .pllt to fOMm
'lMPle. '196, '3'7, &.198 on 01/10/11.
Colleoted for ahem••trv, .ample ,all.
Comb'ned with "'6 and apllt to form
.ample. 'S96, '3'7 &.398 on 3/30/11.
RtmOvld col~lctln8 d.vlci.
No Ooll.ctlnl dlVlcl.
No fumel.
None co~ ~Ictld.

InlCllltd funnel .nd colllctton bottle.
Dry.
Hol. dry.
Hole dry.
Hotl dry.



llUNIlAMPLINO AND RVALUATlON PR()(tRAM KIIMItT 'M'
III" ACCUKULAI%OM DAtA tAiLI
D.'. tbZou9b D.aeab.~ Jl, 1,.1

APPINDIX A

LOCAf ION OAfI

DA.,.
LlTIR. IINCI

ftMi R'MQYIO 1/1/11

DAY'
UIIO '01

CALCUUT ION

C\MJLATIVI
LIT.I. LIT.I.
P.R DAY COLLICTIO RaNARK'----------*'-----------------------------

0"'401
0"'401
0"'401
0"'401
0"'401
0""01
0"'401
0"'401
0"'401
0"'401
0"'401
0"'401
0"'401
0"'401
0"'401
0"'401
0"'401
OH'401
0"'401
0"'401
0"'401
OH'401
0"'401
0"'401
0"'401
0"'401
OH'401
0"'401
0"'401
OH'401
0"'401
OH'401
OH'401
OH'401
OH"01
0""01
0"'401
DHP401

OH'402A
OHP40ZA
DHP402A
OHP402A
DHP402A

OHP40ZA

DHP40lA

oa"6/I' 0,.00 0
""1/1' 10111 a
'2/11/1' 11.21 0
01/0'/90 12.'0 0.0
0"11/90 09.,0 0.0
04/1'/;0 10.11 0.0
01'02/90 09.11 0.0
01/01190 10,'0 0.0
01/17/90 09,1' 0.0
Oi/lS/90 ",40 0.0
06/06/90 01111 0.0
06/14/90 1,,00 0.0
06/10/90 10,S1 0.0
07/17/90 09.17 0.0
07/11/90 ",26 0.0
01/07/90 09,10 0.0
01/16/90 011" 0.0
01/.1/90 ".20 0.0
OII29ltO 11.S' 0.0
0'/01/90 10,11 0.0
0'/11/90 01,40 0.0
10/10/90 10.10 0
11/10/90 10.01 O.
01/10/., 13,S7 0.00
04/101" 12110 0.00
01/01/" '0.40 0.00
0'/011" 0,.10 0.00
0"11/" "lOt 0.00
06/1'/., 16,07 0.00
06/26/91 10.21 0.00
07/17/91 11112 0.00
01/14/" "1'0 0.00
09"1'" 10:'0 0.00
09/2'/91 '1:41 0.00
'0/13/9' '0,11 0.00
10/11/9, ".21 0.00
"/1S/91 0'11' 0.00
'2/0419' 09.10 0.00

'0/19/16 00:00 NA
'2/01/16 00.00 NA
03/06117 09:40 0.1'
03/30/1' 0','1 0.00
04/22/11 "124 0.03

07/01/11 00.00 NA

07/16/11 0,,20 0.00

' ....171
''''.414
1106.117
'''.107
1901.11I
"16.433
'947.S"
'913.424
1Ma.II'
' ....16'1
'911.370
1990.411
''''.4S1
ZOU.401
20S1.476
1044.sa9
20'1.'71
101'.472
1066.4"
1071.4'6
1010.161

0.000
0.000

2269.S67
2290."4
23" .444
2311.S'9
2311.461
2360.6n
2367.434
2311.46'
2416.461
2411.431
2411.533
2416.415
2494.41'
2507.JI~

25ZI.3.2

0.000
0.000

194.40]
"I.JI5
141.4'75

"1.000

926.319

47."'
91.019
27.011
al.990
1S.ln
21.011
20.966
6.0IS
1.96'
6.114

'S.IO'
1.011
1.910

26.t6J
I.on

11.91S
1.911
6.101
1.009

6."'
6.9ZI
0.000
0.000

90.141
10.941
20.930
6.94'
1.076

35.101
6.762

2' .033
21."1
34.966
7.102

27.922
1.023

'2.901
20."1

0.000
0.000
1.000

23.9al
47.012

0.000

0.000

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

0.000
0.000
0.000
0.000
0.001

0.000

0.000

1.16 Hol. drv.
1.16 Hol. drv.
1.16 Hol. drv.
1.16 Dry.
1.16 Dry.
1.16 ory.
1.16 Dry.
1.16 Dry.
1.36 Dry.
1.36 Dry.
1.36 Dry.
1.16 Dry.
1.16 Dry.
1.16 Ory.
1.16 Ory.
'.16 Dry.
1.16 Orv.
1.16 Ory.
1.16 Dry.
1.16 Dry.
1.16 0.''1.
0.00 Dry.
0.00 Dry.
1.16 Ory.
1.1' Dry.
1.16 Dry.
1.36 Orv.
1.36 Dry.
1.36 Dry.
1.36 Orv.
1.36 Orv.
2.36 Dry.
2.36 Dry.
1.36 Dry.
2.36 Dry.
1.36 Drv.
2.36 Orv.
2.36 Dry.

0.00 Drift I~C'Ylttd It "9'0/1'320.
0.00 Downhol. oompl.ted.
0.14 'frlt time lampled.
0.14
0.1' ,.t'.r Ituck tn holl. Hol. 'pp'lrl off••t

or blocked It the 45 foot l.vIl. Thlrl mey
be I rock bolt or pl.cI of rod tn the hol ••

0.1' Morllontl' pilot holt for ROOM 7 of the
flrat WI'tl Itorl,1 'In.l It.rted JUlt
north of thll locltlon, drilled with brln••

0." Hol. tnttrtlv ftlled wtth brine from
drtlling the pilot Ig•• r.l •••• holt for
tht 'I.t room of thl flrlt pantl.

AlJ6-93IWPIWIPIBSBP91:1t2640APP,ARC: A-60



BRINE SAMPLINO AND EVALUATION PROORAM REPORT 1991 APPENDIX A

BRI" ACCUMULATION DATA TABLB
Data throuqh Deoember 31, 1"1

DAYS DAYS CutlJLATIVE
LITERS SINCE USED FOR LITERS LITERS

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

DHP402A 01/28/81 10:20 11.50 938.431 0.000 0.000 17.67 Removed 11.5 liters of brine from hole,
mostly drilling fluid. No calculltion.

DHP402A 01/29/87 09:10 15.00 939.382 0.000 0.000 32.67 Drilling brine removed from hole. Partial
evecu.tion, brine left in hole, no
c.lculation.

DHP402A 08/16/81 00:00 NA 0.000 0.000 0.000 32.67 Brine from the AIS sump ~preed in Pinel 1
to ••• ilt in the reconstitution of loose
muck on the floor.

DHP402A 08/20/87 00:00 NA 0.000 0.000 0.000 32.67 Brine from the AIS sump spread in Panel 1
to •••i.t in the reconstitution of loo••
MUCk on the floor.

DHP402A 10/01/81 00:00 NA 1003.000 0.000 0.000 32.67 Approximate date the .alt muck stockpile
wa. placed at the east end of S1950,
covering the collar of this hole.

DHP402A 01/12/88 13:50 1288.580 0.000 0.000 32.67 Muck piled over hole, could not collect.
DHP402A 08/19/88 10:00 51.25 1326.420 381.989 0.186 89.92 Collected for chemistry, sample j492 •

M497. Used 72.25 liters for calculation
(15.0 on 1/29 + 57.25 on 8/19).

DHP402A 08/30/88 11:00 42.75 1337.460 11.040 3.872 132.67 Depth of water 28.8 feet below floor.
Bottom of hole at 44.3 feet. 5.7 feet of
salt on bottom of hole.

DHP402A 09/15/88 10:00 0.24 1353.420 0.000 0.000 132.91 Not fully evacuated. Donlt use for
calculation. Sampled for bacteriology.

DHP402A 09/22/88 09:00 63.75 1360.380 22.920 2.781 196.66 Hole evacuated to 44.2 1 level. Chemistry
samples j498 • #503.

DHP402A 09/27/88 13:00 1365.540 0.000 0.000 196.66 None collected.
DHP402A 10/18/88 13:45 45 1386.570 26.190 1.718 241.66 Some moisture could have entered hole due

to water spread for dust control
DHP402A 11/15/88 10:30 40.65 1414.440 27.870 1.459 282.31 Evacuated to 43.75 foot level. Lip or

obstruction near bottom ~f hole prevents
additional evacuation.

DHP402A 12/13/88 10:50 6.0 1442.450 0.000 0.000 288.31 Collected for chemistry, sample #606 -
#617. Not fully evacuated, some brine left
in hole. Donlt use for calculation.

DHP402A 12/29/88 12:00 43.60 1458.500 44.060 1.126 331.91 Used 49.6 liters for calculation (6.0 on
12/13 + 43.6 on 12/29).

DHP402A 01/04/89 13:30 13.5 1464.562 6.062 2.221 345.41 Complete evacuation to 43.3 ft. level.
Strong odor of diesel from hole and bailer.

DHP402A 01/20/89 10:30 19 1480.438 15.876 1.191 364.41 Volume removed includes 2.5 gallons of
brine introduced to hole by Intera.

DHP402A 02/28/89 11:50 12.1 1519.493 39.055 0.310 376.51 Hole open to 44.2 feet.
DHP402A 04/06/89 13:30 1.19 1556.562 37.069 0.032 3n.70 Sample removed from above packer.
DHP402A 04/20/89 13:05 NA 1570.545 0.000 0.000 3n.70 Level measured at 33.1 feet.
OHP402A 04/26/89 10:30 NA 1576.438 0.000 0.000 3n.70 Level of brine at 27.2 feet.
DHP402A 04/27/89 10:00 49.00 15n.417 20.855 2.350 426.70 Hole bottom measured at 44.3 feet.
DHP402A 05/17/89 09:00 33 1597.375 19.958 1.653 459.70 Fluid level at 44.6 feet.
DHP402A 06/20/89 10:00 NA 1631.417 0.000 0.000 459.70 Fluid measured at 39.8 feet. Hole not

evacuated.
DHP402A 06/29/89 09:00 NA 1640.375 0.000 0.000 459.70 Measured hole fluid level at 37.6 feet.
DHP402A 07/24/89 09:50 24 1665.410 68.035 0.353 483.70 Sample saved for Intera brine study. Hole

~ to fluid level of 41.1 feet.
,DHP402A 08/16/89 09:00 NA 1688.375 0.000 0.000 483.70 Sample not obtained. Fluid level at 36.5

feet.

AIJ6.93/WP/WIPI8SEP91 :R2640APP.ABC A-61



BRINB SAMPUNO AND EVALUATION PROORAM RRPORT IQC)I

BRIN. ACCUHULATIOH DATA TABLB
Data through Decaaber 31, 1"1

APPENDIX A

LOCATiON DATE

DAYS
LITERS SINCE

TIME REMOVED 1/1/85

DAYS
USED FOR

CALCULATION

C\MJLATIVE
LITERS LITERS
PER DAY COLLECTED REMARKS

DHP402A

DHP402A
DHP402A
DHP402A
DHP402A

DHP402A
DHP402A
DHP402A
DHP402A

DHP402A
DHP402A
DHP402A

DHP402A
DHP402A

DHP402A

DHP402A
DHP402A
DHP402A

GSEEP

GSEEP

GSEEP

GSEEP

GSEEP

GSEEP
GSEEP

GSEEP
GSEEP
GSEEP
GSEEP
GSEEP
GSEEP
GSEEP

08/23/89 11:45 NA

09/12/89 12:30 6.30
10/02/89 11:00 25.5
11/15/89 10:30 16
12/13/89 12:12 15.62

03/22/90 08:53 4.0
03/26/90 09:25 7.0
05/31/90 10:03 0.0
06/20/90 10:31 15.0

10/05/90 09:30 2.250
11/14/90 10:20 0.0
12/20/90 10:05 40.7

02/20/91 13:00 2.0
03/1'/91 10:45 12.72

03/27/91 10:27 5.20

07/11/91 10:00 2.00
09/18/91 10:15 0.06
09/25/91 12:43 2.0

11/21/84

08/28/85

11/12/85

11/12/85 2

11/12/85 3

11/26/85 12:00 03.00
12/03/85 12:00 01.50

12/04/85 12:00 01.13
12/10/85 12:00 01.80
01/23/86 12:00 00.50
01/31/86 12:00 00.94
02/12/86 12:00 02.23
02/19/86 12:00 02.14
02/28/86 12:00 01.95

1695.490

1715.521
1735.458
1719.438
1807.508

1906.370
1910.392
1976.419
1996.440

2103.396
2143.430
2179.420

2241.542
2260.448

2276.435

2382.417
2451.427
2458.530

0.000

0.000

0.000

0.000

0.000

329.500
336.500

337.500
343.500
387.500
395.500
407.500
414.500
423.500

0.000

50.111
19.937
43.980
28.070

0.000
0.000

168.911
20.019

106.958
35.989
35.989

0.000
0.000

97.015

0.000
0.000

182.095

0.000

0.000

0.000

0.000

0.000

1.000
7.000

1.000
6.000

44.000
8.000

12.000
7.000
9.000

0.000

0.126
1.279
0.364
0.556

0.000
0.000
0.000
0.749

0.000
0.000
0.299

0.000
0.000

0.205

0.000
0.000
0.022

0.000

0.000

0.000

0.000

0.000

0.000
0.214

1.130
0.300
0.011
0.117
0.186
0.306
0.217

483.70

490.00
515.50
531.50
547.12

547.12
547.12
547.12
562.12

564.37
564.37
605.07

607.07
619.79

624.99

626.99
627.05
629.05

0.00

0.00

0.00

0.00

0.00

3.00
4.50

5.63
7.43
7.93
8.87

11.10
13.24
15.19

Observed fluid level at 35.4 feet. Not
sMpled.
Partial collection for chemistry.
Sample saved for Intera brine study.
Sample saved for Intera brine study.
Sample saved for chemistry and for Inter.
brine Itudy, sBq)le *901.
Hole not completely evacuated.
Hole not completely evacuated.
Hole not sampled, water level at 36.0 feet.
2 liters foer ISEP, 0.25 liters for Sandia
(did not include in calculation). Partial
evacuation.
Partial evacuation.
Hole not sampled, water level at 34.2 feet.
Combined ~ith 2.0 liters from 10/05/90.
Used 42.7 liters for calculation.
Partial evacuation.
Partial evacuation. Removed for Sandia
study.
Combined with 2.0 liters from 02/20/91 and
12.72 liters from 03/11/91. Sample given
to INTERA.
Partial evacuation.
Collected over two week period.
Combined with 2.0 liters from 07/11/91 and
0.06 liters from 09/18/91.

Approximate date this part of Room G
excavated.
Noticed damp area on floor at this
location.
Damp area on floor near S. rib approx.
E1140 (45 ft. E. of ~H35) and at E1149.
trusted moiat area i~ about 4 ft. by 4 ft.,
has increased
noticeably in size over last two months.
Damp area covers 16 ft. E-W, 13 ft. N·S
across width of Room G.
Many weeps on lower 3 ft. of S. rib. Irine
is seeping cut of air pipe support hole.
First time collection. Dug out salt.
Partial removal. Collected .05 liters for
chem. anal. #5.

Lots of salt in pool.

P~ twice.

Partial removal. No pump, scooped with
beaker.

AU6-93/WPIWlPI8SBP91 :R2640APP.ABC A-62



BRINB SAMPLING AND BVALUATION PROORAM REPORT 1991 APPBNDIX A

BRIMB ACCUKULATIOB DATA 'l'ABLB
Dat. through December 31, 1"1

DAYS DAYS ctJIJLAT IVE
LITERS SINCE USED FOR LITERS LITERS

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

GSEEP 03/04/86 11:20 02.62 427.472 3.972 0.660 17.81
GSEEP 03/06/86 10:50 02.07 429.451 1.979 1.046 19.88
GSEEP 03/13/86 11 :46 03.23 436.490 7.039 0.459 23.11 Collected three times.
GSEEP 03/26/86 10:20 03.00 449.431 12.941 0.232 26.11
GSEEP 04/02/86 10:00 02.68 456.417 6.986 0.384 28.79
GSEEP 04/08/86 10:00 02.50 462.417 6.000 0.417 31.29
GSEEP 04/16/86 12:00 02.24 470.500 8.083 0.277 33.53
GSEEP 04/24/86 10:30 02.35 478.438 7.938 0.296 35.88
GSEEP 04/30/86 11:00 02.40 484.458 6.020 0.399 38.28
GSEEP 05/06/86 10:30 02.49 490.438 5.980 0.416 40.77
GSEEP 05/13/86 11:20 02.66 497.472 7.034 0.378 43.43
GSEEP OS/20/86 11:20 02.44 504.472 7.000 0.349 45.87
GSEEP OS/27/86 15:30 03.11 511.646 7.17.', 0.434 48.98
GSEEP 06/03/86 10:40 03.31 518.444 6.798 0.487 52.29
GSEEP 06/10/86 11:38 03.21 525.485 7.041 0.456 55.50
QSEEP 06/17/86 11:15 03.11 532.469 6.984 0.445 58.61 Sample for brine chemistry, M20.
GSEEP 06/24/86 11 :00 04.60 539.458 6.989 0.658 63.21 Very humid air in workings.
GSEEP 07/01/86 14:00 05.43 546.583 7.125 0.762 68.64 Very humid last week, rain on lurface.
GSEEP 07/08/86 10:50 04.14 553.451 6.868 0.603 72.78
GSEEP 07/16/86 10:50 03.32 561.451 8.000 0.415 76.10
GSEEP 07/22/86 10: 15 02.29 567.427 5.976 0.383 78.39
GSEEP 07/29/86 10:45 02.68 574.448 7.021 0.382 81.07
GSEEP 08/05/86 11:20 02.60 581.472 7.024 0.370 83.67
GSEEP 08/12/86 10:45 03.67 588.448 6.976 0.526 87.34
GSEEP 08/19/86 11:40 03.90 595.486 7.038 0.554 91.24
GSEEP 08/26/86 11:00 03.73 602 ...58 6.972 0.535 94.97
GSEEP 09/04/86 10:55 05.15 611.455 8.997 0.572 100.12 Last week has been humid and rainy.
GSEEP 09/09/86 10:00 03.70 616.417 4.962 0.746 103.82
GSEEP 09/16/86 10:25 03.82 623.434 7.017 0.544 107.64
GSEEP 09/23/86 10:20 04.29 630.431 6.997 0.613 111.93
GSEEP 10/01186 12:24 03.70 638.517 8.086 0.458 115.63
GSEEP 10/08/86 10:45 03.80 645.448 6.931 0.548 119.43
GSEEP 10/08/86 14:57 01.87 645.623 0.175 10.690 121.:'0 Second collection for this day. Use (3.80

+ 1.87)/(6.931 + 0.175) =0.198 l/day.
GSEEP 10/10/86 09:16 01.24 647.386 1.763 0.703 122.54
GSEEP 10/14/86 11:10 02.19 651.465 4.079 0.537 124.73
GSEEP 11/05/86 10:4~ 4.44 673.448 21.983 0.202 129.17 First time 3.74 liters, second time 0.70

liters.
GSEEP 11/20/86 12:02 03.84 688.501 15.053 0.255 133.01
GSEEP 12/30/86 12:50 0/... 44 728.535 40.034 0.111 137.45
GSEEP 02/03/87 13:45 03.45 763.573 35.038 0.098 140.90 T=30.3c, pH 6.06, T 28.1.
GSEEP 03/06/87 11:30 3.0 794.419 30.906 0.097 143.90
GSEEP 03/30/87 11 :34 2.51 818.482 24.003 0.105 146.41
GSEEP 05/07/87 11:48 3.31 856.492 38.010 0.087 149.72
GSEEP 06/30/87 10:00 12.24 910.417 53.925 0.227 161.96
GSEEP 07/16/87 10:30 11.66 926.438 16.021 0.728 173.62
GSEEP 07/23/87 09:20 3.87 933.389 6.951 0.557 177.49
GSEEP 07/28/87 11:35 2.36 938.483 5.094 0.463 119.85
GSEEP 08/07/87 09: 15 5.33 948.385 9.902 0.538 185.18
GSEEP 08/12187 10: 12 2.80 953.425 5.040 0.556 187.98
GSEEP 08/24/87 08:46 6.53 965.365 11.940 0.547 194.51
GSEEP 09/01/87 11:00 5.26 973.458 8.093 0.650 199.77 CoLlected for chemistry, sample .,64 A&B,

#166 A&B, #169 A&B, #165 A&B, .,68 A&B.
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BRINB SAMPUNO AND EVALUATION PROORAM REPORT 199\ APPBNDIX A

BRIll. ACCUM'OLATIOII DATA TABLB
Data through Deaeaber 31, 1"1

DAYS DAYS ClIllLATlVE
LITERS SINCE USED fOR LITERS LITERS

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

GSEEP 09/11/87 09:00 5.03 983.375 9.917 0.507 204.80
GSEEP 09/16/87 09:33 2.42 988.398 5.023 0.482 207.22
GSEEP 09/25/87 08:55 4.12 997.3n 8.974 0.459 211.34 Sump drilled to facilitate accumulation of

brine.
GSEEP 10/01/87 12: 15 2.81 1003.510 6.138 0.458 214.15
GSEEP 10/08/87 10:25 2.97 1010.430 6.920 0.429 217.12
GSEEP 10/16/87 10:41 3.37 1018.450 8.020 0.420 220.49
GSEEP 10/20/87 11 :59 2.06 1022.500 4.050 0.509 222.55
GSEEP 11112/87 10:41 10.21 1045.450 22.950 0.445 232.76
GSEEP , 1119/87 " :35 2.90 1052.480 7.030 0.413 235.66 Collected for chemistry, semple .202, .219

& .231-
GSEEP 12/07/87 12:50 7.02 1070.530 18.050 0.389 242.68 Collected for chemtstry, .emple '239.
GSEEP 01/04/88 12: 10 16.11 1098.510 27.980 0.576 258.79
GSEEP 01/20/88 11:25 8.68 1114.480 15.970 0.544 267.47
GSEEP 02/08/88 12: 15 9.58 1133.510 19.030 0.503 277.05 Collected for chemi8try, semple '271, '2n,

~n,~n,~75,~n,~77,~n,~N,

'280, '281, '282, '283, .284, '285, &'286.
GSEEP 02/25/88 10:40 11.87 1150.440 16.930 0.701 288.92
GSEEP 03/09/88 10:18 7.35 1163.430 12.990 0.566 296.27
GSEEP 03/17188 11:20 4.45 1171.470 8.040 0.553 300.72
GSEEP 03/29/88 11:45 5.42 1183.490 12.020 0.451 306.14 Collected for chemtstry, sample 1327 •

*337.
GSEEP 04/15/88 11 :01 7.43 1200.460 16.970 0.438 313.57
GSEEP 05/05/88 10: 10 9.34 1220.420 19.960 0.468 322.91 S8I1f)led for Sendia PAl
GSEEP 05/12188 09:30 3.55 1227.400 6.980 0.509 326.46 S8I1f)led for sandia PAl
GSEEP 06/09/88 08:45 12.00 1255.360 27.960 0.429 338.46 Removed for Sendie PAl
GSEEP 06/16/88 09:43 4.13 1262.400 7.040 0.587 342.59 S....,led for Sandia PAl
GSEEP 06/30/88 08:30 6.00 1276.350 13.950 0.430 348.59 S-.led for Sandt. PAl
GSIEP 07/12188 09:00 6.40 1288.380 12.030 0.532 354.99 Collected for chemistry, sample 1437 •

1448.
GSEEP 07/28/88 10:30 11.35 1304.440 16.060 0.707 366.34 S_led for Sendia PAl
GSEEP 08/11/88 10:00 12.02 1318.420 13.980 0.860 378.36 Sampled for Sandta PAl
GSEEP 08/25/88 09:07 6.72 1332.380 13.960 0.481 385.08 Hole covered wtth ttght fitting brattice

cloth. S_led for Sandta PAl
GSEEP 09/08/88 14:48 7.31 1346.620 14.240 0.513 392.39 S....,led for Sandia PAl
GSEEP 09/14/88 08:30 3.00 1352.350 5.730 0.524 395.39
GSEEP 09/27/88 10:50 6.45 1365.450 13.100 0.492 401.84 Collected for chemistry, sample #545 •

*556.
GSEEP 10/18/88 10:22 10.20 1386.430 20.980 0.486 412.04
GSEEP 11/10/88 09:08 12.62 1409.380 22.950 0.550 424.66 Smell of urine in sample and coming from

holt.
GSEEP 12/13/88 10:20 17.81 1442.430 33.050 0.539 442.47 Collected for chemistry, semple 1564 •

*569. Sample effervesces and brtne feel.
wanMer than usual.

GSEEP 01/10/89 13:30 17.38 1470.562 28.131 0.618 459.85 Sample saved for Sandia brine study.
GSEEP 02/09/89 10:22 19.5 1500.432 29.870 0.653 479.35 Sample saved for Sandia brine study.
GSEEP 03/01/89 10:00 3.90 1520.417 0.000 0.000 483.25 Partial collection for J. Francke.
GSEEP 03/14/89 12:45 19.57 1533.531 33.099 0.709 502.82 Sample saved for chemistry, sample 1672 •

683. Add 3.9 l collected 3/01/90 to 19.57
l. Use 23.47 l for calculation.

GSEEP 04/06/89 08:56 16.35 1556.372 22.841 0.716 519.17 16 liters of sample saved for Sandia brine
study.

GSEEP 04/20/89 08:45 10.43 1570.365 13.993 0.745 529.60 Sample saved for Sandia brine study.

AlJ6-93/WPIWlPI8SEP91 :R2640APP.ABC A-64

I



BIUNB SAMPLINO AND BVALUATION PROORAM RnPORT 1991 APPBNDIX It.

IRINI ACCUICULATION DATA '1'AIIL.
Data throuqb DeaeueZ' 31, 1111

DAVS DAVS ClKILAT IVI
LITEAS SINCE USED FOR LITERS LITERI

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

GSEEP 05/17189 09:40 19.72 1597.403 27.038 0.129 549.32 lampl••Ived for Sandia brln••tudy.
GSEEP 06/06/89 09:40 14.52 1617.403 20.000 0.126 563.14 Sample .aved for chemlltry. Extr•••ved for

••ndt. brine Itudy.
GSEEP 06/29/89 10:01 15.95 1640.417 23.014 0.693 579.79 Sample I'Ved for S.ndi. brine Itudy.
GSElP 07/06/89 09:00 4.67 1647.375 6.958 0.671 584.46 Sample .aved for Sandt. brine .tudy.
GSEEP 07/25/89 09:30 12.60 1666.396 19.021 0.662 597.06 Sample .aved for Sandia brln. Itudy.
GSEEP 08/16/89 09:1' 14.73 1688.385 21.989 0.6'70 611.79 ....l••aved for Sandia brine Itudy.
GSEEP 09/12/89 08:30 18.68 1115.354 26.969 0.693 630.41 SIMPle "ved for chemiltry.
GSEEP 10/11/89 09:47 17.10 1744.408 29.054 0.609 641. '7 .,..le .IVed for Sandt. brtne Itudy.
GSEEP 11/15/89 09:30 21.44 17'79.396 34.988 0.613 669.61 'ampl. I.ved for 'andt. brine Itudy.
GSEEP 12/13/89 09:13 16.30 1807.384 27.988 0.582 685.91 Sample .aved for Sandt. brine Itudy, lample

ta96.
GSEEP 01/10/90 09:21 16.40 1835.390 28.006 0.586 702.31
GSEEP 01/24/90 09:19 9.0 1849.388 13.998 0.643 711.31
GSEEP 02/01/90 10:07 9.0 1863.422 14.034 0.641 120.31
GSEEP 02/21/90 09:40 8.32 1877.403 13.981 0.595 128.63
GSEEP 03/21190 09:49 16.55 1905.409 28.006 0.591 745.18
GSEEP 04/24/90 11: 16 20.33 1939.469 34.060 0.5'7 765.51
GSIEP 05123/90 11:51 16.66 1968.494 29.025 0.574 182.17
GSSIP 06/06/90 12:30 10.50 1982.521 14.000 0.750 792.67
GSIEP 06/20/90 08:56 15.12 1996.312 21.878 0.564 808.39
GSEEP 07/25/90 08:50 15.0 2031.368 34.996 0.429 823.39
GSEEP 12111/90 10:30 2.0 2170.438 139.070 0.000 825.39 Partial removal. First time lempled linee

07/25/90.
GSEEP 12113/90 08:56 49.89 2112.312 1.930 0.368 8'75.28 Combined with 2.0 llterl from 12/11/90.

Used 51.89 literl for calculation.
GSEEP 12/20/90 08:23 0.0 2179.349 147.981 0.000 8'75.28 Could not lample.
GSEEP 01/23/91 09:30 26.14 2213.396 182.028 0.429 901.42 Combined with 2.0 liter. from 12/11/90 and

49.89 lit.rl from 12/13/90.
GSEEP 02/27/91 09:52 17.6 2248.411 35.015 0.503 919.02
GSEEP 03/11/91 08:20 6.9 2260.347 11.936 0.578 925.92 Removed out of cycle for Sandia biology

study.
GSEF.~ 03/20/91 10: 10 2.02 2269.424 0.000 0.000 927.94 Partial .vacuation. First Ivacuation with

bailer, second with pump.
GSEEP 03/21/91 08:45 3.17 2270.365 10.018 0.518 931.11 Combined with 2.02 liters from 03/20/91.
GSEEP 04/24/91 09:02 15.85 2304.376 34.011 0.466 946.96
GSEEP OS/29/91 09:06 15.12 2339.379 35.003 0.449 962.68
GSEEP 06/26/91 08:50 12.0 2367.368 27.989 0.429 974.68
GSEEP 07111/91 10:20 2.25 2382.431 0.000 0.000 976.93 Partial evacuation.
GSEEP 07131/91 09:30 11.12 2402.396 35.028 0.399 988.65 Combined with 2.25 liters from 07/11/9'l.
GSEEP 08/28/91 09:15 11.40 2430.385 27.989 0.407 1000.05
GSEEP 09/25/91 11:20 2.0 2458.472 0.000 0.000 1002.05 Some brine may have be.n left In hole.
GSEEP 10/23/91 09:55 15.0 2486.413 56.028 0.303 1017.05 Combined with 2 liters from 10/23/91.
GSEEP 11/27/91 09:40 10.0 2521.403 34.990 0.286 1027.05
GSEEP 12110/91 10:30 1.7 2534.438 0.000 0.000 1028.75 Partial removal for Sandia 1.

OH20 09/03/85 00:00 NA 0.000 0.000 0.000 0.00 Approximated date this part of drift
excavated.

OH20 03/29/89 00:00 NA 0.000 0.000 0.000 0.00 Horizontal hole drilled 3/28189 to 3/29/89.
Hole 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 collecting device. Hole
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lJUNIIIAMPLINO AND BVAl.UA110N PROOaAM RBPORT 1991 APPBNDIX A

••2:11. ACC1Jll'UUT%O• DATA 'lULl
Data tUOU9b I).a....:&- 11, 1••1

dry.
DAY' DAY' C\IIJLAT IVI

LITI.' IINCI USID 'OR LITI•• LITIR.
LOCATION DATI TIMI RIMOYID 1/1/15 CALCULATION PER DAY COLLICTID REMARkS

OH20 04/11/89 09a45 a 1561.406 18.941 0.000 0.00 D.vic. l.ft with 50 clntibara auctton.
OH20 04/26/89 09110 0 1576.410 8.004 0.000 0.00 Dlvic. lift with 50 c.nttbart auction.
OH20 06/05/89 09.00 0.31 1616.Sn 39.965 0.001 0.S1 Ffrat ttme a.mpl. rlcov.red from thta hol••

IlIPl. colored with fluor.tct," dy••
Replaced colllcttng devtCI. lampl. a.vld
for chamtatry.

OH20 06/20/89 OIISO O.OS 1631.S54 14.979 0.002 0.34
OHIO 07/06/89 11:00 0.02 1647.451 16.104 0.001 0.36 Collecttng devtc. r.t.tned v.cuum. lampl.

collected for chemtltrv.
OH20 01/09/89 10100 0.29 1611.417 3S.959 0.009 0.65 SlIPl. coll.ctld for chemtatry. Pumped

coll.cttng devtc., r'Plt red hOi' end.
OH20 08/23/89 11a22 0.16 16M.474 14.057 0.0" 0.81 Semple coll.ctld for cham'atry. Ittll

y.llowt'h gr••n tn color.
OHIO 09/14/89 11.05 0.21 1717.462 21.988 0.010 1.02 Semple "'led for chemt'try.
OH20 10/02/89 11:20 0.27 1735.472 18.010 0.015 1.29 Sampl. ,.vld for chemtltry.
OH20 10/20/89 11:25 0.26 1nS.476 18.004 0.014 1.55 Semple ,.vld for chemt'try, .ampl. 1855.
OH20 11/10/89 10:11 0.29 1774.429 20.95S 0.014 1.84 Sample a.vld for chemtltry, aampl. 1861.
OH20 11/29/89 13:00 0.37 1793.542 19.113 0.019 2.21 ....l. livid for chemtatry, .ampl. 1876.
OHIO 12112/89 10.06 0.20 1806.421 12.879 0.016 2.41 Sample I.vld for chemt'try, .ampl. MI88.
OH20 01/04/90 11:52 0.27 1829.494 23.073 0.012 2.61
OH20 01/17/90 09159 0.21 1842.416 12.922 0.016 2.89
OH20 01/31/90 10:38 0.21 1856.443 14.027 0.015 3.10
OH20 02/13/90 10:40 0.18 1869.444 13.001 0.014 3.28
OH20 02127/90 12:28 0.24 1SU.',9 14.015 0.017 3.52
OH20 03/05/90 11:12 0.20 1889.467 5.941 0.034 3.72
OHIO 03/21/90 09130 0.08 1905.396 1'.929 0.005 3.80
OHIO 04/04/90 12:04 0.18 1919.503 14.107 0.013 3.98
OH20 04/10/90 10106 0.11 1925.421 5.918 0.019 4.09
OH20 05/02/90 10:03 0.10 1947.419 21.998 0.005 4.19
OH20 05/09/90 09:24 0.09 1954.392 6.973 0.013 4.28
OH20 05/16/90 11:55 0.07 1961.497 7.105 0.010 4.35
OH20 OS/23/90 13:09 0.18 1968.548 7.051 0.026 4.53
OH20 05/31/90 09:43 0.09 1976.405 7.857 0.011 4.62
OH20 06/06/90 11 :45 0.08 1982.490 6.085 0.013 4.70
OHIO 06/14/90 10:27 0.09 1990.435 7.945 0.011 4.79
OH20 06/28190 10:42 0.18 2004.446 14.011 0.013 4.97
OH20 07/17/90 09: 14 0.24 2023.385 18.939 0.000 5.21
OH20 07/18/90 11:10 0.01 2024.465 1.080 0.012 5.22 Combtned with 0.24 ltters from 07/17/90.

Uaed 0.25 lftera for calcul.tion.
OHiO 07/25190 10:20 0.09 2031.431 6.966 0.013 5.31
OH20 08/01/90 11:20 0.09 2038.472 7.041 0.013 5.40
OH20 08/07/90 10: 13 0.08 2044.426 5.954 0.013 5.48
OH20 08/16190 10: 13 0.11 2053.426 9.000 0.012 5.59
OH20 08/22/90 10:56 0.08 2059.456 6.030 0.013 5.67
OH20 08/29/90 10:33 0.09 2066.440 6.984 0.013 5.76
OH20 09/05/90 10:44 0.09 2073.44{ 7.007 0.013 5.85
OH20 09/12/90 09:10 0.08 2080.382 6.935 0.012 5.93
OH20 09/25/90 11:52 O. '4 2093.494 13.112 0.000 6.07 Partial evacuation.
OH20 09/26/90 10: 10 0.09 2094.424 0.930 0.016 6.16 Combtned with 0.14 liters from 09/25/90.

Used 0.23 liters for calculation.
OH20 10/03/90 09:10 0.06 2101.382 6.958 0.009 6.22
OHZO 10/10/90 10:31 0.08 2108.438 7.056 0.011 6.30
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81UN1 SAMPLINO AND BVAlUA110N PROORAM RRPOMT 1991 APPBNDIX A

BRIN. ACCUKULATIOH DATA TAIL.
Data thJ:ou;b Deaeabezt 31, 1"1

DAYI DAY' CUMULATIVE
LITERS SINca USED FOR LITERI LITER'

LOCATIOH DATI TIMe REMOVID 1/1/8' CALCULAT ION PEA DAY COLLECTID REMARKS

OH20 10/11/90 09,37 0.09 2116.401 7.963 0.011 6.39
OH20 10/24/90 11,45 0.07 2122.490 6.089 0.011 6.46
OH20 10/31/90 11:00 0.09 2129.458 6.HI 0.013 6.55
OH20 11/07/90 ",37 0.01 2136.414 7.026 0.011 6.63
OH20 11114/90 10,'0 0.09 2143.4" 6.M7 0.013 6.72
OH20 11/28/90 11 :31 0.16 2151.484 14.033 0.01' 6.11
OH20 12/05/90 09:40 0.09 2164.403 6.919 0.013 6.97
OH20 12/13/90 10:00 0.10 2172.4'7 8.014 0.012 7.07
OH20 12/20/90 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
OH20 01/16/91 13:04 0.10 2206.544 7.100 0.014 7.46
OH20 01/23/91 10:44 0.01 2213.447 6.903 0.012 7.54
OH20 01/30/91 09:20 0.10 2220.389 6.942 0.014 7.64
OH20 02/13/91 12:05 0.15 2234.503 14.114 0.011 7.79
OH20 02/20/91 11:00 0.08 2241.458 6.955 0.012 7.87
OH20 02/27/91 ,,: 10 0.09 2248.465 7.007 0.013 7.96
OH20 03/07/91 10:45 0.08 2256.448 7.983 0.010 8.04
OH20 03/20/91 12:51 O. " 2269.535 13.081 0.011 8.19
OH20 03/28/91 12:34 0.10 2277.524 7.989 0.013 8.29
OH20 04110/91 09:44 0.14 2290.406 12.882 0.011 8.43
OH20 04/11/91 11:10 0.09 2297.465 7.059 0.013 8.52
OH20 04/24/91 10:05 0.09 2304.420 6.955 0.013 8.61
OH20 05/01/91 10,10 0.09 2311.424 7.004 0.013 8.70
OH20 05/01/91 09:10 0.09 2318.382 6.951 0.013 8.79
OH20 05/15/91 10:45 0.08 2325.448 7.066 0.011 8.87
OH20 OS/29/91 10:33 0.15 2339.440 13.992 0.011 9.02
OH20 06/05/91 13: 13 0.09 2346.551 7.", 0.013 9.11
OH20 06/12/91 09:15 0.08 2353.385 6.834 0.012 9.19
OH20 06/19/91 15:45 0.09 2360.656 7.271 0.012 9.28
OH20 06/26/91 08:20 0.08 2367ft347 6.691 0.012 9.36
OH20 01/11/91 11:54 0.16 2382.496 15.149 0.011 9.52
OH20 01/11/91 10:36 0.06 2388.442 5.946 0.010 9.58
OH20 07/30/91 10:50 0.14 2401.451 13.009 0.011 9.72
OH20 08/08/91 09:45 0.10 2410.406 8.955 0.011 9.82
OH20 08/14/91 11:00 0.07 2416.458 6.052 0.012 9.89
OH20 08/21/91 11:25 0.15 2423.476 7.018 0.021 10.04
OH20 08/28/91 10:55 0.07 2430.455 6.979 0.010 10.11
OH20 09/04/91 11:30 0.08 2437.479 7.024 0.011 10.19
OH20 09/11/91 12: 15 0.09 2444.510 7.031 0.013 10.28
OH20 09/18/91 09:35 0.08 2451.399 6.889 0.012 10.36
OH20 09/25/91 10:37 0.02 2458.442 7.043 0.003 10.38
OH20 10/02/91 11:48 0.10 2465.492 7.050 0.014 10.48
OH20 10/16/91 10:50 0.11 2479.451 13.959 0.008 10.59
OH20 10/23/91 12:41 0.09 2486.528 7.0n 0.013 10.68
OH20 10/31/91 11:55 0.08 2494.497 7.969 0.010 10.76
OH20 11/06/91 11:50 0.11 2500.493 5.996 0.018 10.87
OH20 11/13/91 11:14 0.14 2507.468 6.975 0.020 11.01
OH20 11/20/91 11:55 0.15 2514.497 7.029 0.021 11.16
OH20 11/21/91 10: 15 0.04 2521.427 6.930 0.006 11.20
OH20 12104/91 12:05 0.09 2528.503 7.076 0.013 11.29
,OH20 12/11/91 11:15 0.10 2535.469 6.966 0.014 11.39
'OH20 12/18/91 10:20 0.04 2542.431 6.962 0.006 11.43
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BRINB SAMPLINO AND BVALUA110N PRomtAM RRPORT 1991

IRIB. ACOUXULATXOM DATA T&BLI
Data th~ou,h D.aeab.~ 31, 1••1

APPBNDIX A

DAV' DAV' WlJLATIVI
LITEIt' SINCE USED 'OR LITERS LITIIt.

LOCATION DATI TIMI REMOVED 1/1/15 CALCULATION Pelt DAV COLLEcrlD REMARk'

OH21 09/03/15 00:00 NA 0.000 0.000 0.000 0.00 Approximat. date thi. part of drift
.xclvattd.

OH21 12/12/88 OOaOO NA 0.000 0.000 0.000 0.00 Hortaont.l hole drilled 12/12/88 to
12/1'/88. Hole drilled with brine.
Fluoreecien added to drilltng flutd.

OH21 02/06/89 10:00 NA 1497.417 0.000 0.000 0.00 New hole, In.t.lled coll.cttng dlvtc•• 53'
tn hol•• Hal. dry.

OH21 02114/89 09:2' 0 1505.392 7.'''' 0.000 0.00 Hol. plugged with foam. Hole holdtng VICUUI
.t approx. 50 centibare.

OH21 02/21/89 10:30 0 1512.438 7.046 0.000 0.00 Holdtng VIC~.

OH21 02/28/89 10:50 0 "'9.4" 7.013 0.000 0.00 Holdfng VICLUn.
OH21 03/01/89 11:45 NA 1520.490 0.000 0.000 0.00 Devtce l.ft with approximat.ly 70 centibare

luction.
OH21 03/08/89 09:4' 0 1527.406 7.955 0.000 0.00 D.vic. l.ft with .pproximat.ly '0 centibare

luctfon.
OH21 03/1'/89 11:35 a 1534.483 7.017 0.000 0.00 Hal. dry.
OH21 03/30/89 10:20 0 1549.431 14.948 0.000 0.00 Hal. dry.
OH21 04/18/89 09:50 0 "61.4'0 18.979 0.000 0.00 Devic. l.ft with Ipproximat.ly 50 centibare

auctton.
OH21 04/26/89 09:55 a 1576.413 8.003 0.000 0.00 D.vtc. l.ft wtth Ipproximatlly 50 centibar.

luctton.
OH21 06/05/89 09:10 a 1616.382 39.969 0.000 0.00 Hol. dry, no v.cuum in coll.ctfng devtc••

RlMOved .net r.pllced coll.cting devic••
OH21 06/20/89 08:40 0 1631.361 14.979 0.000 0.00 Hol. dry.
OH21 07/06/89 11: 10 0 1647.465 16.104 0.000 0.00 Hal. dry. Coll.cting devic. r.tltned

v.c.......
OH21 08/09/89 10:05 0 1681.420 33.955 0.000 0.00 Hal. dry. Pumped coll.cting devic.,

rtplirtd hal••netl.
OH21 08/23/89 11:20 a 1695.412 14.052 0.000 0.00 Hal. dry.
OH21 10/02/89 11:25 a 1735.476 40.004 0.000 0.00 Hal. dry.
OH21 10/20/89 11:25 0 1753.476 18.000 0.000 0.00 Hal. dry.
OH21 11/10/89 10:20 a 1774.431 20.955 0.000 0.00 Hal. dry.
OH21 11/29/89 12:52 0 1793.536 19.105 0.000 0.00 Hole dry.
OH21 12/12/89 10: 10 0 1806.424 12.888 0.000 0.00 Dry. R••••t collectton devtc. (l.lking).
OH21 03/28/91 12:45 0.00 2277.531 471.107 0.000 0.00 Air blowtng through tube.
OH21 04/24/91 10:07 0.00 2304.422 26.891 0.000 0.00 Air blowing through tube.
OH21 07/17/91 10:36 0.00 2388.442 84.020 0.000 0.00 Air blowing through tube.
OH21 09/25/91 10:35 0.00 2458.441 69.999 0.000 0.00 Dry. Air blowing through tubl. Slft1)l.r

under vacLUl'l.
OH21 10/31/91 11:48 0.00 2494.492 36.051 0.000 0.00 Dry.

OH22 09/03/85 00:00 NA 0.000 0.000 0.000 0.00 Approximete date thla part of drift
.xcavated.

OH22 12/19/88 00:00 NA 0.000 0.000 0.000 0.00 Horizontll hole drilled 12/12/88 to
12/19/88. Hole drilled with brine.
Fluor.acien Idded to drilling fluid.

OH22 02/06/89 11:00 NA 1497.458 0.000 0.000 0.00 New hole, Instilled collecting device a
52.4' In hal •• Hole dry.

OH22 02/14/89 09:20 a 1505.389 7.931 0.000 0.00 Hole plugged with foam. Hole holding VICuum
at Ipprox. 50 centibara.

OH22 02/21/89 10:40 a 1512.444 7.055 0.000 0.00 Holding vacuun.
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BIUN8IAMPUNO AND RVAUJAT10N PMOORAM MRPORT 1991

I.IM. ACCUKULaTIOM DATA TAIL.
Data th~ou,b D.aaab.~ 31, 1~'1

APP8NOO( A

1.0CATION DATI

DAYI
LIT••' SINCI

TIMa ltlMOVlO 1/1/S'

DAVI
USID 'OR

CAL CULAT ION

aMJUTIVI
LITI.' LITI••
P.R DAY COLLICTIO

OH22
OH22

OH22

OH22
OH22
OH22

OH22

OH22

OH22
OH22

OH22

OH22
OH22
OH22
0"22
OH22
OH22
OH22
OH22
OH22
OH22
OM22

OH22
OH22
OH22

OH23

OH23

OH23

OH23

OH23
OH23
OH23

OH23
OH23
OH23

02/2S/89 10t'O a
03/01/89 11tOO NA

03/08189 09.4' 0

03/1"89 11.31 a
03/30/19 10.22 a
04/18/89 09." a

04/26/19 10,00 a

06/05/19 09.20 a

06/20/89 08.4' Tr.cI
07/06119 11.20 0

08/09/19 10.10 0

01/23/19 11.20 0
10/02/19 ".23 a
10/20/19 11:2' 0
"/10/19 10.22 a
11/29119 '2.S5 0
12/12/89 10:12 0
03/21/91 12.4' 0.00
04/24/91 10.09 0.00
07/17/91 10.3S 0.00
09/25/91 10:34 0.02
10/23/9' 12:40 0.57

10/31/9' 11:48 Tr.c.
1'/13/91 11:10 0.00
1Z/04/91 11:" Tr.c.

12/08/85 00:00 NA

02/06/89 00:00 NA

02/07/89 14:00 NA

02/14/89 09:08 0

02/21/89 10:00 0.00
02/28/89 10:00 0.43
03/08/89 09:30 0.30

03/15/89 11:45 0.21
03/30/89 10:15 0.52
04/04/89 09:30 0.10

"".451
1520.458

1527.406

1534.413
"49.432
1561.413

1576.417

1616.319

1631.365
'647.472

1611.424

1695.472
1nS.474
'''3.476
1114.432
1793.531
1106.425
2277.531
2304.423
2318.443
2458.440
2486.521

2494.492
2507.465
2528.497

0.000

0.000

1491.583

1505.381

1512.417
1519.411
1527.396

1534.490
1549.427
1554.396

7.007
0.000

7.955

7.077
14.949
11.911

1.004

39.'72

0.000
31.013

33.952

14.048
40.002
18.002
20.956
19.106
12.187

471.106
26.892
84.020
0.000

91.090

7.964
12.'73
Z1.032

0.000

0.000

0.000

6.798

7.036
7.000
7.979

7.094
14.937
4.969

0.000
0.000

0.000

0.000
0.000
0.000

0.000

0.000

0.000
0.000

0.000

0.000
0.0"
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.006

0.000
0.000
0.000

0.000

0.000

0.000

0.000

0.000
0.061
0.038

0.030
0.035
0.020

0.00 Not holding VICuum.
0.00 D,vte, l.ft w'th appro.'met.LV 70 centtblr,

.uctton.
0.00 D,vle. l.ft with appro.tmetllV '0 centlblr.

.uctlon.
0.00 Hal. dry.
0.00 Hal. dry.
0.00 Olvlc. lift with Ippro.imet.lv '0 cenclblr.

.uctton.
0.00 D.vtc. l.ft with appro.imet.lv 50 oenttblr.

.uatton.
0.00 Hol. dry, no v.c..... on coll.ctt". dlvtci.

RlMOVtd .nd r.plloed colllctl"" dlvlc••
0.00 Tr.o. of brtne found 'n hal ••
0.00 Hol. dry. Colllcting dIVIC' rltatned

".c""",.
0.00 HoL. dry. Pumped collicting d.vic.,

rtpltrtd ho•• end••
0.00 Hal. dry.
0.00 Hol. dry.
0.00 Hol. dry.
0.00 Hol. dry.
0.00 Hal. dry.
0.00 DrV. R••••t coll.ctton d.ytci (l'lk'ng).
0.00 Atr blowing through tube.
0.00 Air blow'". throuth tubl.
0.00 Air blowing throulh tube.
0.02 Some brtne may hlyt bt.n l.ft tn hoL ••
0.59 Remoyed Ind rlpllold colltction d.yic••

Combined wtth .02 lttlra from 09/25/'1.
0.59
0.59 Dry. Air onLy.
0.'9

0.00 Appro.tmat. dlt. tht, Plrt of drtft
.xc.Yltld.

0.00 Horilontll holt drtll.d 2/6/89. Holl
drtlled wtth brin.. Fluor••etln Idded to
drHlIng flutd.

0.00 NIW hol., Instilled coll.cttng dtY'c, I
153 1 in hol •• Hol. dry.

0.00 Hol. pluggld wtth foam. Hol. holding Ylcuum
It Ippro~. 50 clntiblrs.

0.00 Holdtng v.cuum.
0.43 Slmpl. cl.lr, wlrm Ind .ff.rY.lc.nt.
0.73 D'''iel l.ft wtth .ppro~tmattly 50 clntibar.

IlJCtton.
0.94 Slmpll .lyld for chemtltry, .amplt *671.
1.46 Semple IIYId for chemt.trv.
1.56 Sample ••vld for chemistry. Dlyici L.ft

with .ppro~imet.lV 50 c.ntibars suction.
Oute,. 75 f••t C.pprox.) of holt dry.
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IIUHIIAMPlJNC1 AND BVALUAnON "OORAM rU(PORT I"'

••1_. aCC1JllVL&'I'ZOM Data 'AIL.
Da'. '~.u,b D••~•• 11, 11.1

LOCATION DATI

DA'.
LlTI.. IINCI

TIMI llMeMD ,,'/11

DA,.
UtlO Pc.

CALCULATIOM

C\IIU.AtlVI
LIT••' LaT'.'
, •• 'A' COLLICT.'

01421

01421

O"U
01421
01411

01423

OMIS
OMU
014IS
01421
01421

OMIS
O"U
OH2S

OMIS
OHU
OMU
01421
O"U

01421
01423
OHU
01411
OMU
ONU
OMU
OMu
01421
OHU
01423

OHU
01421
0"23
OHU
01423
OHU
01423
01423
01423
01423

01423
01423

04/"/1. 09." 0.'0

04/16/1. 09.S5 0."

06/0111' 09.30 O.SS
06/10/19 01.'0 0.61
07/06/19 ".30 0.J7

01/11/1' ".,S 0.11
Of/'4/1' ".'4 0."
'0/01/19 ".SO 0.16
10/10/1' ".,, 0.46
"1'0/1' '0.14 NA

11/"/19 09.00 NA
"IItI19 12." 0.16
11/'1/19 Of.,. O.'S

0'/04190 ".'7 0."
0"'7/90 09110 O.U
OJ/16/90 0'." 0.60
04/04/90 ".'S 0.11
04/'0190 Of.S' O.SI

04/14/90 01.46 0.2'
0'/01/90 09112 0.1'
O"OfI90 0,.'1 0.11
0"16/90 ".4S 0.'7
0"111'0 1S.07 0.1S
OS/11/90 09", 0.'6
06/06/90 ".40 0.'2
06/14190 10.S' 0.'7
06/21/90 10.16 0.11
07/17/90 0,.04 O.SI
07/11/90 ",OS 0.'0

07/1S/'0 10." 0.10
01/01/90 ,,.,, 0.14
01/07/'0 O,.SI 0.'4
01/16/90 0':42 0.1'
01/12/'0 '0." 0.10
01/1'1'0 10.,0 0.1'
09/0'1'0 10140 0.17
0'/12/tO 0,.00 0.10
09/"1'0 ".42 0.2'
09/16/90 0,.11 0.06

10/03/'0 0,,0' 0.11
10/10/'0 '0.21 0.13

'616.S96

'61'.161
1647.479

''''.41'

1691.467

'''7.461
1'nl.479

'"'.W
'''4.411

1m.S7I
rm.SJI
'106.411

1129.4'1
1141.sa,
"'0.sal
''''.491
"n.402

19S'.'"
'''7.4''
'"4.S9'
"".490
1961.147
'976.1"
'911.416
'990.44'
2004.441
20U.171
2014.462

2011.427
20SI.46'
2044.415
20'S.404
20'9.452
2066.431
2071.444
2010.S71
209S.411
20'4.4'2

2101.S78
2101.432

14.0'7

S'."'14.,n

'6.'11

'4.040
21.001
11.011
'1.004
0.000

0.000
40.011
11.176

1S.0I7
12.19'
61....
'.no
1.901

'S.MS
1.046
6.916
7.otS
7.0"
7.1'1
6.011
1.91'

'4.00'
'1.tJ6
1.014

6."5
7.041
1.'46
8.9"
6.04'
6.916
1.006
6.9S'

'3."S
0.'14

6.'"
7.054

0.007

o.ot.

0.009
0.041
O.OD

0.011

o.on
O.OU
0.010
0.01'
0.000

0.000
0.006
0.010

0.001
0.011
0.000
0.000
0.011

0.011
0.011
0.011
0.014
0.01'
0.010
0.010
0.011
0.011
0.000
0.011

0.014
0.020
0.024
0.0"
0.017
0.011
0.024
0.014
0.000
0.019

0.016
0.011

1.66 No 'IMP'" Dtvl •• 'tft NIth IPPr•• 'Mlt.ly
SO ,enttblr, aucUon.

1.1' Dtyt" ,.ft wtth appr•• tllt'ly '0 .enttbl"
,~tt..,. c_tned ...,....,.. for
.".t,try.

1.16 _..". a.vli for ohllt'try.
1.71
1.11 Co"..'I.....'11 •• ,..tlI.,.. "IC"""....,.

••~ for ch.,.tty.
1.9' •.." ••,.,.. f ... oh.,.try. PUMped

,oll..tlnt ...,••••
4.16 •.." •••.,.. for Ih.'etty.4." ....,. "'1" for oh.,.tty.
S.1S •..". I'"'' for Ihlll.try.
I.t. _.." •••vld for ah.'atry....., ,t.
S.I' Co"..,t", .'11••••pLoitd 1ft holt '0

ov.rpr•••url", dUrt ''''''nt.
'.S' I.tnat"'" .O" ..tl '11•••I." ,•••Yed for oh.,.try, " .".
I." ,. ,.v" for ohlll.,ry ,. 11I7.

.....e co" ..,I", dlvla. C"'-'nt).t."
6.SI
6.91 'rt", proDlb'v ,.ft tft hol••
1.10 'rtnt p,,~'y 'eft tft hol••
7.1S C_''''' wtth 0.60 ""1" 'f'. OJ/16/tO W

0.1' llt.r, fral 04/04/90. U," 1.t' llt.re
for ••'cuL,'ton.

I. tI
1.19
1.44
1.61
1.74
1.90
9.01
9.19
••17
9.90

10.00 Combined with 0.3S 'tt.r, frOM 07/17/90.
UI" 0.4S 'It.r. for calculation.

10. '0
10.14
10.11
10.51
10.61
10.11
10.95
11.05
11.16
'1.S2 Combined wtth 0.21 ltttri from 09/25/.0.

U... 0.27 'tt.r. for calcuL.tlon.
11.43
11.56
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IlINI'AMM.JNO AND 8VAtUA1'tON PIUX1RAM IUtl'ORr 1"\ APPINDIX A

.aln ACOO1lULATIOM Da,. 'lULlD.'. 'HOUlb D••".I' 31, 1"1

DAYI OA" C\llAAflVl
Lift•• I...CI uti. '011 LIT'.' Llf,.,

LOCAfiON OAT' TI.. ••MOWD ""11 CALCULATION , .. DAY COLLlCTID I.MM.I

OHIS 10"1/90 otaSO O. " 21'6.196 1.964 0.0" "."OHIS 10/14/90 HalO O. '0 2111.479 ••OU 0.0" " .ItOHIS 10,S1/90 10,'1 O. " 2'19.4'1 '.9'4 0.01' ".91
ONII ,,/01190 "a40 0.10 2116.416 '.OU 0.0'4 11.01
OMIS , ,,,4/tO 'Oa41 0.11 at41.441 ..... 0.019 11. ,.
OHII 11/11/90 "all 0.11 1'1'.41' '4.OU 0.0" 'I.S7
OHIS 'l'OIltO ot,S' O.tO 1164.S99 '.',1 0.014 '1.47
OHIS 11,'S/tO to. '1 0.14 1t7l.41' 1.011 0.01' 'I."OHIS 11/10/90 'O.SO 0.10 2'''.411 '.0" 0.014 '1."
OMIS 0"09/91 to141 0.14 2'".410 0.000 0.000 11.91 •• IIrt .... My "IVI IMen lin 'ft hol••
OMIS 01/16/" ,•• 11 0.4S 1106.111 27.114 0.011 'S.II CoMItned wtth 0.14 lttlrl frOM 01,09,.t.

Colt.etton dlvtci rlPllctd on Ot,tO,.t.
OMIS 0111"" '0.'0 0.01 2211.41' ..... 0.0'1 1S.46
OHII O1,SO,91 09 lOt O. '1 1I10.S76 6••n 0.Ot7 'S.II
OHIS 01""" 11.,1 0.10 IIS4.110 14.114 0.Ot4 11.71
OHIS 02110'" 11.10 0.11 214' .472 6.961 0.Ot7 '1.90
OHIS 01'17'" "111 O. " 2141.469 ..", 0.0'6 '4.01
OHIS OJ/01l" '0.10 0.' , In'.41' 7.tII 0.014 '4. '1
OHD OS/IO," '1.'0 O.lt 2169. lIS 1S.OM 0.0" t4.S1
OMIS 01'11/" tI.,. O. tl 2171.110 7.'" 0.011 14.4'
OHU 04/10/91 Oflll o.ao 21fO.4'1 1I.9OS 0.016 t4.61
OMIS 04''''/'' '0.1' O. ,t 1297.411 7.04' O.Ot. 14.76
OMIS 04/14/91 10.'0 0.07 1S04.414 6.966 0.0'0 14••
OHIS OI/Ot/" '0.01 0.11 2111.410 6.", 0.017 14."
OHIS 01/01/91 O,.tt 0.06 U11.JlI 6.'" 0.009 ".01
OHIS 01'"'" " ,00 O.'S 2111.411 '.011 0.011 tt.14
ONIS 0"1"" lOaU 0.04 US'.416 1J.971 O.OOJ 'I. ,.
OMIS 06/01/" 1SI'0 0.04 2146.'4' 7.1'1 0.006 '1.11
OHIS 06/11'" 09,00 0.01 zns.S7'S '.116 O.OOS 15.14
OHIS 06/"91 ".1' 0.41 2360.649 1.174 D.O" 15.67
OHIS 06/16/" 01a1' 0.10 21".144 6.'" 0.011 1'.""
OH2S 0""'/91 12.01 O.IS 2JU.IOI '1.'" 0.011 16.00
OHIS 01111/9' 10140 0.0' 2111.444 '.94t 0.01' 16.09
OHiS 01110,91 10,4' 0.11 240' .441 13.004 0.014 ".27
OHU 01/01/91 O9a41 0.14 2410.404 1."6 0.016 '6.41
OHIS 01/'4/91 11110 0.1S 24'6.479 6.07'S 0.02' 16.54
OHI3 01/111" 'h20 0.12 24U.412 '.991 0.017 16.66
OHIS 01/11/91 10.10 0.07 2410.411 6.979 0.010 '6.n
OHIS 09'04/91 1hlS O. '4 2411.48J 1.0S2 0.010 16.17
OHU 09""91 12atO 0.04 Z444.IO., 7.024 0.006 16."
OH23 09/'1/91 09aSO 0.16 ZItS1.196 6.11' 0.01S '''.07
OHU 09/11/91 10al0 0.09 2411.4S1 7.042 O.Ot. 11.16
OH23 10/02/91 1h44 0.10 2461.4'9 7.0" 0.014 ".26
OH21 10/16/91 10,," 0.16 2419.416 n.9'" 0.0" ".4'
OHIS 10/21/91 12:SI 0.1' 2416.'24 7.061 0.0'6 17.'3
OHIS 'O/S,,9' " .40 0.01 2494.486 7.961 0.010 '".61OH21 11/06/91 12.03 0.09 2500.'02 6.016 0.011 '''.70OH21 "/'S,91 11.00 0.01 2501.4" 6."' 0.007 11. n
OH21 11/20/91 "alO 0.16 2514.493 7.0SS 0.023 17."
OH2S ,1/27/91 10aSO 0.10 2U1.43, 6.945 0.0'4 '1.0'
OHIS 12/04/91 11:'0 0.10 2511.493 7.01S 0.0'4 11."
ONU 12/' 1191 " 130 0.09 2nl.479 6.916 0.013 11.20
OH21 12/11/91 11.00 0.07 2142.4" 6.919 0.0'0 '1.27
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IUNIIAMPUNO AND IVAUJA110N ",OORA'" IUtPOMT '"I

.IZ.. AOOUIVLA.ZO. DA'A .AlL.
Data t~ou,b D......2 11, 11.1

APPINODC A

"OCAtlON DAT.

DA'.
... ,... IINC.

TtM! .I~D "'1"
DA'.

Ud. ,c.
CALMAfiON

CUlUTIVI
LIT••' Llfl.'
,.. OA' COLLICTIO .IMAI••

OMI4

OMI4
OMI4

OMI4
OMI4
OMI4

OMI4

OHI4

OMI4
OMI4

OMI4
OMI4
OMI4
OMI4
OHI4
OHI4
OMI4

OMI4
OMI4
OMI4
GHI4

OHI4
OHI4
oHI4
OHI4

OHI4
OHI4
OHI4

oHII

01415
0"25
0"25

0"21

OH25

11/01/" 00,00 NA

OSI0611t 00,00 NA
OSIOIIIt 09.10 NA

OSI'111t 11.41 0
OS/IO/It '0.11 0
04"./1t 10.00 0

04'1'1" 09 t 40 0

06/011" 09,40 0.01

06/10/19 09.00 O.OS
07/06'" "140 0.01

01/09/19 10,10 0
OI/D/It " , " 0
,010i11t 1hS' 0
'011011t 1hll 0
",'O/lt '0... 0
",It,1t ,Ial. 0
'1/'1'" Ofal4 °
04/'0/90 Ofa46 0.09
04/14/90 01... 0.01
0I10l'tO ot.11 NA
OII'OltO 09,40 NA

04/14/9' 'Oa'i 0.00
07"7'9' 'Oa41 0.00
Of/II/9' '0." 0.00
'0/U/9' 12.10 O.IS

10,S'/9' 11.41 Tr...
'",S/9' ".0. 0.01
11'04/9' "141 Tr.c.

'2101/15 00100 NA

os/a7/19 00,00 NA
OJ/so/a, '0127 0
04/11/a, 10:01 0

04/16/a, 0'.4' 0

06/0"a9 09.10 0

0.000

0.000
"17.410

1114.490
'14'.414
'1..."7

"".401

161'.ln
"4'....
''''.4S1
' ....47',nl.w
'?l1.4U
''''.4S'
'7'91.'40
1106.411

19".407
19S'.M'
194'.413
1047.40S

2304.411
IJII.441
2.".4a9
2416.'1'

1494.411
Z'07.4'2
2511.490

0.000

0.000
1149.415
1161.420

1176.406

'616.4'0

0.000

0.000
0.000

7••
14.'"
tI.1II

7....

40.000

,..•n
,..'"
SI.'"
14.040
40.011
11.000
10.MI
tt. '01
11••n

"..'"1S.M.
0.000
0.000

0.000
0.000
0.000

"7.15'
7.967

11.97.
11.011

0.000

0.000
"49.430

11.915

7.916

40.004

0.000

0.000
0.000

0.000
0.000
0.000

0.000

O.ao,

O.aol
O.ao,

0.000
0.000
0.000
0.000
0.000
0.000
0.000

O.ao,
0.001
0.000
0.000

0.000
0.000
0.000
O.oel1

0.000
0.001
0.000

0.000

0.000
0.000
0.000

0.000

0.000

0.00 A••••••• dI'e 'MI part .f dr ...
..........

0.00 Ho,t,ont., hol. drilled S/I/I. '0 S,6,19.
0.00 New h,' •• '"",'ted c,tt..tt", ..v•••• H.l.

*y.
0.00 H.l. iry.
0.00 H.l. 'ry.
0.00 De.t•• l.ft ..lth '""'.....lIlV '0 •." ....,.

I",,'ton.
0.00 Oeve•• l.ft .. Ith ",r.a,....lY 10 .lftt'blr.

.",,'.on.
0.01 Plrtt tl....l. r".wrld. N. Yllwa tn

o.l 'HU". ••10•• Cot l"t.". Itvto.

r'" "" r.'''Id.0.010." COl'Htl", deYI •• ret.tnti VIOUUI••..".
.,.. for oh.tatry.

0.09 M," dry. ' .... ooUHtt", dlvl •••
0." M". 'ry.
0.09 H.l. dry.
0.09 H,l. 'ry.
0.09 Hol. 'ry.
0.09 140" dry.
0.09 Ho'••ry••••••t oot'.ot.", dlvlo.

C, ..I&t".).
0.11
0.11
0.11 Tr.c••
0.11 ct'enId, ch.cklCl, end r.tnat.l tid v.c..... up" '0 Oint tbar•• Ch.cked In one hour •

•..".,. hotdtnt V'CUUI.
0.11 At,. D'owt", thrOUlh tUbi.
0.11 Atr Dt ...Ine throuth tubl.
0.11 At .. Dlowt". throueh tUbi.
0.7. ..,l.ced Droken coll.et ton dlvtc,. Uald

14'.", diva.
0.7. Hol. Wit ,t II fe.t.
0.76
0.7'

0.00 Appt,.lmet, dlt, thl. pert of drtft
••o,v,tld.

0.00 Hortlont.l hot. drt"ed on 1/17/1'.
0.00 Hol. drv.
0.00 O,vlo. teft wtth .ppro.tmet.tv 10 centtbar.

.uot ton.
0.00 D.vlc. ,.ft wtth .ppro.tmet.lv 50 centlbara

auet .on.
0.00 Hole drv, no ."cuum on colt,ctlng • .,Ic••

C,".ctl,. dlvlc. rttno"'1d and r.plactd.



llUNIlAMlUNO AND IVALUA'nON "'OOIAM .UlJlOlT ,,,•

•as.. Aaa~,zo. DatA 'AIL.
D••• '~ou9b D••.ab.~ 11, 1"1

APPINDIX "

LOCATION OAfl
Lilli.

fl.. I.MCMD

DAY'
liNea
',UU

DAY'
UtiO Pal LIT••'

CALCULATION '1. OAY

QU.AflVl
LIT•••

COLLICTID 1••1.1

0"1'
0"11

OMI'
0"1'
0141'
0"1'
OMit
0"1'
0141'

0"11

0"11
O"IS
OMII
OMI.

OMit

ONlt

0"16

OMI6

01426

01426

01426
01426

OMI6
01426
01426
OHZ6
01426
01426
01426
01426
01426
OH26
01426
01426
01426
01426
01426
01426

06/10/19 09"0 0
07/06/19 ".40 0.0'

01/09/" ,o,as 0
01/0/" , ta,. 0
10101/19 ".1. 0
10/10/19 ".1. 0
11/'0/19 'OeSO 0
1""'It ".01 011/11/19 09... 0

01/10/90 09.'0 ItA

04/141" 10.'4 0.00
07"'11" '0.4'1 0.00
09/11/" 10.,. 0.06
10/S1,., ".41 0.00

01/01/.. 00.00 ItA

011.'1/19 00.00 ItA

01/JO/l9 10.00 itA

04/11/19 10a10 0

04/26/8. 09a1' 0

06/01119 10tOO 0.20

06/10/8' 09:" 0.01
0"06/8' ".SO 0.4'

01/09/8' 10.JO 0.6'
08/11/" 10.JO 0."
0"'4/" 11.1' 0.S1
10/02'8' ",40 0.'6
10/10/8' ".4S 0.41
11/'0/8' 11.04 0.48
11/2"8' '2.40 O.JI
12/12/8' 0,.18 0.J2
01/04190 '2tOS 0.13
01/"/90 01.'8 0.J6
01/J1/90 10,'4 0.26
02/'3/90 ".JO 0.26
02/1'1'0 '1:46 0.21
01/05/90 "tl' 0.26
OJ/21/90 09126 0."
04/04/90 "a4. 0.21

1tlt••
164'1.416

'61'~ .414
1691.471
111'.4U
t"S.4U
'174.4S1
'191.'41
1106.4"

1047•.,0

2104.416
DII.44'
2411.41'
14......

0.000

0.000

"4'.41'

"61.414

"".:sa,
"" .."
'61'.11'
''''.49J

,..,.4,.
1691.41.
,,,,.47'J
1111.416
'''S.490
'774.46'
1m.sa8
1106.401
1119.101
' ..I.J74
''''.454
'''9.479
111S.532
' ....477
1905.'"
"".492

" .•n
'6.104

II....

14••'
40.0'1
11.000
20.'"
,•• 'OS
'1.'"
0.000

4'1.011
...OU
6'.'"
S6.061

0.000

0.000

0.000

19.00'1

7.'"
40.011

14.961
16. '01

SS...,
14.000
2I.OS5
11.011
11.004
ZO.''11
19.067
'1.871
21.102
'2.1"
14.010
1J.025
'4.051
1.945

11.'"
'4.099

0.000
0.001

0.000
0.000
0.000
0.000
0.000
0.000
0.000

0.000

0.000
0.000
0.001
0.000

0.000

0.000

0.000

0.000

0.000

0.00'

0.001
O.OJO

0.010
0.019
0.021
0.011
0.025
0.011
0.01'
0.025
0.0'0
0.011
0.011
0.010
0.01S
0.044
0.01'
0.010

0.00 Nol. *y.
0.0' Coll..,t", dlvt •• r••• thld V••UUI. 'lIPl.

••• fo, oft.t.,ry.
O.ot Nole .y.
0.01 "ole *y.
0.01 Hol. *y.
0.01 Nole dry.
0.01 Nol. *y.
0.01 Nol. *y.
0.01 "ol••ry......, .oll.ott", devto.

U.ut",).
0.01 Dry. Cl......., .hHkli, IN r.t".tll lid

v..,.. up co '0 aent tbar.. ChMkld tn OM
hour. ...,l.1' holdtnt VICUUM.

0.01 Atr talowl", thl'OUIh tubl.
0.01 Air blowt", thl'OUIh tubl•
0.01
0.01 Dry. NO'1 Me' .t 10 ftl',

0.00 A......t••• da•• tht. part of drtft
.XOlY.ttd.

0.00 Mortaontll hole drtlltd on J/11/19. Mol.
..rHl.. with brtnt. 'luor"""' ..... to
drHUnt th,t ...

0.00 It.w holl, In".ll" lolllOttnt dtvtll. Holl...,.
0.00 D.vt'l l,ft with IpproxtMatllv SO oantt"'l'l

I"'tton.
0.00 D.vt'l l.ft with IpproxtMl'llV 50 oantlbar,

l"'Uon.
0.10 ,tr.t ttme lampll rloov.rld. Collecting

.vtc. ,..vld .nd repllcld. I.,.l. livid
for ahlMIltry.

0.15
0.14 Collecttnt devt'l ,..t.lnea VlaUUl. lampl.

Ilvtd for chIMtltry.
'.41 I.,.l' I.yld for ah.tltry.
1.96 ,..,le ••yld for ah.lltry.
2.41 IIIP'I .,yld for ah.t,.ry.
S.OI l.-p" I,yld for eh.Iltry.
3.41 I_l. Ilyid for ahemtltry, lamp" "5'.
J.96 'MPl. layed for ch.lltry, ••l......
4.28 lampl••,yld for ch.',try, ,amp" "'4.
4.60 'ampl•••yed for eh.I,try, lampl. *II,.
4.11
I. "
5.45

'.7'
'.92 Irtne probably l.ft In hole.
6.11
6.16
6.64 Irtne probably left In hol••
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llUHIlAMPUNO AND IVALUA110N NOOI"M ItRPORT ,.., APPINDIX A

••1•• ACCUIIVL&'l'ZOM DA'l'A lULl
D.'. 'UO\l9b D......&' 11, 1111

DAY' DAY' C\lU.ATIYI
LIT'.' IIMCI U.ID '01 LIU.' LIT'.'

LOCATION DATI tiNt ••MCMO 1/1/11 CALCULATION P.I DAY COLLICTID UMA'tlC'

OH26 04/10/90 ot.11 0.21 ,.n.Sl7 1.191 0.OJ1 6.16
Ott26 04/14/90 OI,U 0.19 1919.1St. ".969 0.014 7.01
OH26 01/01/90 09141 0.14 '941.406 1.010 0.030 7••
OH26 01/09/90 09.46 0.21 '"4.407 7.001 0.010 7.10
OHa6 01'16/90 " 'SO 0.\1 ''''.4" 7.0n 0.011 7.61
Otta6 OJ/U/90 11101 O. '1 '961.'44 7.061 0.017 7.11
OH26 05/11190 09.19 0.14 '976.1" 7••, 0.01' 7.9'
OHI6 06/06/90 1111. 0.14 ' ....4U 6.011 O.OU I.GI
OH26 06/14/90 10.41 O. '4 '990.446 7.NI 0.011 I. ,.
OHI6 06/11/90 '0,11 0." 2004.41' '1.... 0.01' I.SI
OMI6 01/"/90 01.16 0.11 20D.:,171 ".917 0.000 ••IS
OHI6 07"1/90 ,,.00 0.11 2014.411 1.016 O.ou '.1' C_lned wUh 0.1. Ut.... 07/17/90. u...

0.46 'ft.r. for ,.lculltfon.
OHI6 01/1'/90 10.01 0.01 201'.421 6.964 0.007 '.16 'rh" ,.."lV ,.ft In hol••
OHI6 01/01/90 "IOJ 0.1' 2011.461 7.040 0.016 .."
OHI6 01/07/90 ot.40 O. " 2044.401 S.94' O.ott '.11
OHI6 01116190 09.11 O. ,. 2011.Sl7 1.914 0.0'1 ••14
OHI6 OI/II/to 'Oa44 0.10 201'.447 6.060 0.0" '.44
OHI6 01/29/90 10all 0.11 10M.411 '.916 0.016 9.11
OHI' 09/01/90 10a14 o.n 2011.440 7.00' 0.016 '.66
Ottl6 09111/90 01.4. 0.'0 1000.16S 6.'25 0.014 '.'6
OM16 Of/25/90 na.6 0.19 lotI.476 11. ,,, 0.000 '.91
OHI6 09/16/90 09a" 0.'0 2094.401 0.'11 0.010 10.01 COIIlned wIth 0.1' lit.... frQl O9/II/fO.

U... 0.1' 'ft.r. for 'Ilaula'fon.
OH26 10/01/90 01.11 0.10 2101.lrz 6.964 0.014 10.11
OH26 10110/90 10.14 O. " 1101.416 1.OJ4 0.016 10.a6
OHI6 10"1/90 ot••1 0.11 Z"6.S'1 1.966 0.016 10.19
OHI' 10/14/90 11.'6 O. " 2111.469 6.071 0.01' 10.10
OHI6 10/11/90 10,41 0.11 2119.447 6.'" 0.017 10.61
OHI6 11/07/90 11141 0.1S 2136.411 7.041 0.011 10.n
OH26 11/14/90 10140 0.10 2141.444 6.916 0.014 10.11
'Hi26 "/11/90 ".10 0.11 21'7.472 '4.018 0.015 11.06
CI1Z6 '2/05/90 09,SO 0.14 2164.196 6.924 0.020 11.10
OH26 12/1S/90 10120 0.11 Z111.431 8.035 0.016 " .SI
OHZ' 11/20/90 10120 O. " 21".411 7.000 0.016 11.44
OHZ6 01/ot/9' 'Oa'O 0.2' 2199.451 20.020 0.014 11.7'1
OH26 01/16/" ".25 0.11 2206.519 7.101 0.01' 11.16
OHZ6 011111" 10.1S 0.17 2211.455 6.896 0.015 11.01
OH26 01/S0/91 01.16 O. " 2210.3" 6.903 0.016 11.14
OHZ6 02/13/91 12120 0.1' ZU4.514 14.116 0.01' 11.31
OH26 02/10/9' 11 II' O. '2 2241.476 6.961 0.017 12.44
OH26 01/17'9' ",20 O. " 2141.472 6.996 0.016 1Z.~5

OH26 03/07/91 '0.55 0.11 2256.455 7.'13 0.014 11.66
OHZ6 03/10/91 12,41 0.19 2269.530 13.015 0.015 1a.11
OHZ6 03/21/9' 11,SI O. " 2277.495 7.965 0.014 12.96
OHI6 04/10/91 '0,02 O.ZO 2290.411 12.921 0.015 1S.16
OHa6 04/17/91 10.'4 0.11 2297.454 7.036 0.017 1S.21
OH26 04/14/9' 10125 0.12 2304.434 6.910 0.017 1S.40
OH26 0"01/91 10,00 0.10 2311.417 6.983 0.014 13.50
OH26 0'/08/91 09110 0.10 2311.3a9 6.972 0.014 13.60
OH26 05"5191 ",,0 0.01 2125.465 7.076 0.011 13.61
OHZ6 OS/29/91 10118 0.19 2139.429 13.964 0.014 13.87
OH26 06/05/9' ".07 0.14 2346.547 7.11a 0.020 14.01
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BIUNB SAMPLING AND BVALUATION PROORAM REPORT 1991 APPBNDIX A

aRIMB AOCUKULATIOB DATA TABLB
Data throuqh Deoaaber 31, 1"1

DAYS DAYS CUllLATIVE
LITERS SINCE USED FOR LITERS LITERS

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

OH26 06/12/91 08:57 0.17 2353.373 6.826 0.025 14.18
OH26 06/19/91 15:22 0.16 2360.640 7.267 0.022 14.34
OH26 06/26/91 08:12 0.10 2367.342 6.702 0.015 14.44
OH26 07/11/91 12:08 0.19 2382.506 15.164 0.013 14.63
OH26 07/17/91 11:00 0.10 2388.458 5.952 0.017 14.73
OH26 07/30/91 10:40 0.06 2401.444 0.000 0.000 14.79 Partial evacuation.
OH26 07/31/91 09:45 0.14 2402.406 13.948 0.014 14.93 Combined Nith 0.06 liters from 07/30/91.
OH26 08/08/91 09:39 0.15 2410.402 7.996 0.019 15.08
OH26 08/14/91 11 :35 0.11 2416.483 6.081 0.018 15.19
OH26 08/21191 11:17 0.13 2423.470 6.917 0.019 15.32
OH26 08/28/91 10:46 0.09 2430.449 6.979 0.013 15.41
OH26 09/04/91 11:40 0.09 2437.486 7.037 0.013 15.50
OH26 09/11/91 12:05 0.05 2444.503 7.017 0.007 15.55
OH26 09/18/91 09:25 0.13 2451.392 6.889 0.019 15.68
OH26 09/25/91 09:56 0.11 2458.414 7.022 0.016 15.79
OH26 10/02/91 11:40 0.10 2465.486 7.072 0.014 15.89
OH26 10/16/91 11 :00 0.10 2479.458 13.972 0.007 15.99
OH26 10/23/91 10:25 0.15 2486.434 6.976 0.022 16.14
OH21. 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
OH26 11/13/91 10:50 0.07 2507.451 6.945 0.010 16.40
OH26 11/20/91 11:43 0.13 2514.488 7.037 0.018 16.53
OH26 11/27/91 10:36 0.09 2521.442 6.954 0.013 16.62
OH26 12/04/91 11 :30 0.08 2521.479 7.037 0.011 16.70
OH26 12/11/91 11 :45 0.09 2535.490 7.011 0.013 16.79
OH26 12118/91 11 :05 0.12 2542.462 6.972 0.017 16.91

OH27 08/05/86 00:00 NA 0.000 0.000 0.000 0.00 Approximate date this part of drift
excavated.

OH27 04/17/89 00:00 NA 0.000 0.000 0.000 0.00 Hori zonul h~L. dd l h'd 4/13/89 to 4/17/89.
OH27 04/18/89 10: 15 0 1568.427 1568.430 0.000 0.00 Device left Nith a~roximately 50 centibars

suction.
OH27 04/26/89 09:25 0 1576.392 7.965 0.000 0.00 Device left with approximately 50 centibars

suction.
OH27 06/05/89 10: 10 0 1616.424 40.032 0.000 0.00 Hal. dry. Collecting device removed and

replaced.
OH27 06/20/89 09:20 0 1631.389 14.965 0.000 0.00 Hole dry.
OH27 07/06/89 11:55 0.02 1647.497 16.108 0.001 0.02 Collecting device retained vacUUM. Sample

sived for chemistry.
OH27 08/09/89 10:35 Trace 1681.441 0.000 0.000 0.02 TrIce of brine found.
OH27 08/23/89 10:57 Trace 1695.456 0.000 0.000 0.02 Trace of fluid in hole. No semple.
OH27 10/02/89 11:45 0 1735.490 87.993 0.000 0.02 Hole dry.
OH27 10/20/89 11:45 0 1753.490 18.000 0.000 0.02 Hole dry.
OH27 11/10/89 11:14 0 1n4.468 20.978 0.000 0.02 Hole dry.
OH27 11/29/89 12:45 0 1793.531 19.063 0.000 0.02 Hole dry.
OH27 12/12/89 09:40 0 1806.403 12.872 0.000 0.02 Hole dry.
OH27 04/24/90 08:52 0.17 1939.369 132.966 0.001 0.19
OH27 08/10/90 09:30 NA 2047.396 0.000 0.000 0.19 Cleaned, checked, and reinstalled vacuum up

to 50 centibars. Checked in one hour.
Sampler holding vacuum.

OH27 04/24/91 10:27 0.00 2304.435 365.066 0.000 0.19 Air blowing through tube.
OH27 07/17/91 11:03 0.00 2388.460 84.025 0.000 0.19 Air blowing through tube.
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BJUNB SAMPLINO AND BVALUATION PROORAM RBPORT 199\ APPBNDIX A

BaIKB ACCUJlULATIOB DATA TABLB
Data throuqb December 31, 11.1

DAYS DAYS CtJIILAT IVE
LITERS SINCE USED FOR LITERS LITERS

LOCATION DATE TIME REMOVED 1/1/85 CALCULAT ION PER DAY COLLECTED REMARKS

OH27 09/25/91 09:56 0.00 2458.414 69.954 0.000 0.19 Air blowing through tube.
OH27 10/31/91 11:40 0.00 2494.486 36.072 0.000 0.19 Dry. No VICLUn. Hole wet It 15 feet.

OH27A 08/05/86 00:00 NA 0.000 0.000 0.000 0.00 Approximate dati this part of drift
excavated.

OH27A 04/04/89 00:00 NA 0.000 0.000 0.000 0.00 Horizontll hole drilled on 4/4/89.
OH27A 04/18/89 10:20 0 1568.431 1568.430 0.000 0.00 Device left with approximately 50 centibarl

luctton.
OH27A 04/26/89 09:20 0.21 1576.389 1.958 0.026 0.21 Device Left with Ipproximately 50 centibarl

luction. S~Le not laved.
OH21A 05/17/89 09:10 0.08 1597.382 20.993 0.004 0.29 S-.le not laved.
OH27A 06/05/89 10:20 0 1616.431 19.049 0.000 0.29 Hole dry. ColLecting device removed end

replaced.
OH27A 06/20/89 09:25 0 1631.392 14.961 0.000 0.29 Hole dry.
OH27A 07/06/89 11:55 0 1647.491 16.105 0.000 0.29 Hole dry. Collecting device retained

vacUUft.
OH27A 08/09/89 10:40 0 1681.444 33.947 0.000 0.29 Hole dry.
OH27A 08/23/89 10:50 0 1695.451 14.007 0.000 0.29 Hole dry.
OH27A 10/02/89 11 :45 0 1735.490 40.039 0.000 0.29 Hole dry.
OH27A 10/20/89 11:45 0 1753.490 18.000 0.000 0.29 HoLe dry.
OH27A 11110/89 11:14 0 1174.468 20.978 0.000 0.29 HoLe dry.
OH21A 11/29/89 12:48 0 1793.533 19.065 0.000 0.29 Hole dry.
OH27A 12112/89 09:40 0 1806.403 12.870 0.000 0.29 HoLe dry.

OH28 08/05/86 00:00 NA 0.000 0.000 0.000 0.00 Approximate date this part of drift
exclvated.

OH28 04/12/89 00:00 NA 0.000 0.000 0.000 0.00 Horizontal hole drilled 4/11/89 to 4/12/89.
OH28 04/18/89 10:25 0 1568.434 1568.430 0.000 0.00 Device left with approximately 50 centibars

suction.
OH28 04/26/89 09:30 0 1576.396 7.962 0.000 0.00 Device left with approximateLy 50 centibars

suction.
OH28 06/05/89 10:30 0.08 1616.438 40.042 0.002 0.08 First time sample recovered. Collecting

device removed and replaced. S_Le saved
for chemistry.

OH28 06/20/89 09:30 0.03 1631.396 14.958 0.002 0.11
OH28 07/06/89 12:00 0 1647.500 16.104 0.000 0.11 Hole dry. Collecting device retained

vacwn.
OH28 08/09/89 10:45 0 1681.448 33.948 0.000 0.11 Hole dry.
OH28 08/23/89 10:46 0 1695.449 14.001 0.000 0.11 Hole dry.
OH28 10/02/89 11 :50 0.05 1735.493 40.044 0.001 0.16 Sample saved for chemistry.
OH28 10/20/89 11:45 0 1753.490 17.997 0.000 0.16 Hole dry.
OH28 11/10/89 11:10 0.07 1n4.465 20.975 0.003 0.23 Sample saved for chemistry, sample #867.
OH28 11/29/89 12:48 0 1793.533 19.068 0.000 0.23 Hole dry.
OH28 12/12189 09:48 0.10 1806.408 12.875 0.008 0.33 Sample saved for chemistry, sample N886.
OH28 04/10/90 09:36 0,14 1925.400 118.992 0.001 0.47
OH28 04/24/90 08:36 0.18 1939.358 13.958 0.013 0.65
OH28 05/02/90 09:35 0.01 1947.399 8.041 0.001 0.66
OH28 05/09/90 09:40 NA 1954.403 0.000 0.000 0.66 Trace.
OH28 05/16/90 11:38 0.02 1961.485 14.086 0.001 0.68
OH28 05/31/90 09:33 0.01 1976.398 14.913 0.001 0.69
OH28 08/07/90 09:42 0.10 2044.404 68.006 0.001 0.79
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BRINB SAMPLING AND BVALUA110N PROGRAM REPORT 1991 APPENDIX A

BRIB. ACCUKULATIOH DATA TABLB
Data throuqh December 31, 11'1

DAYS DAYS CLMJLATIVE
LITERS SiNCE USED FOR LITERS LITERS

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

OH28 08/10/90 09: 10 NA 2047.382 0.000 0.000 0.79 Cleaned, checked, and reinstalled vacUUM up
to 50 cent i bars. Checked In one hour.
R.-pler holding vacuum.

OH28 09/12/90 08:40 0.04 2080.361 35.957 0.001 0.13
OH28 09/26/90 09:50 0.05 2094.410 14.049 0.004 0.88
OH28 11/28/90 11:28 0.08 2157.478 63.068 0.001 0.96
OH28 12/20/90 10:27 0.07 2179.435 21.957 0.003 1.03
OH28 01/30/91 08:51 0.07 2220.369 40.934 0.002 1.10
OH28 03/20/91 11:55 0.18 2269.497 49~128 0.004 1.28
OH28 03/28/91 11:45 0.01 2277.490 7.993 0.001 1.29
OH28 04/24/91 10:29 0.00 2304.437 26.947 0.000 1.29 Air blowing through tube.
OH28 07/11/91 12:08 0.00 2382.506 78.069 0.000 1.29 Dry.
OH28 07/17/91 11 :07 0.00 2388.463 5.957 0.000 1.29 Air blowing through tube.
OH28 09/25/91 09:56 0.00 2458.414 69.951 0.000 1.29 Air blowing through tube.
OH28 10/23/91 10:27 0.27 2486.435 28.021 0.010 1.56 First time success#ull collection linee

03/20/91. Used 216.94 days Ind .28 liters
to cllculate flow rate.

OH28 10/31/91 11 :36 0.00 2494.483 8.048 0.000 1.56 Dry. No Vlcuum. Hole wet It 25 f.et.
OH28 11/13/91 10:55 0.02 2507.455 12.9n 0.002 1.58
OH28 12/04/91 11 :35 Trac. 2528.483 21.028 0.000 1.58

OH45 05/08/89 00:00 NA 0.000 0.000 0.000 0.00 Approximate date thia part of underground
cor. storage room excavated.

OH45 06/15/89 00=00 NA 0.000 0.000 0.000 0.00 Horlzontll hal. drilled 6/9/89 to 6/15/89.
OH45 06/23/89 11 :00 NA 1634.458 0.000 0.000 0.00 New hal•• Instlll~ collecting devlc••
OH45 08/09/89 14:00 0 1681.583 47.125 0.000 0.00 No vacuum, reinstalled collecting device.

Hal. dry.
OH45 08/23/89 11:30 0.45 1695.479 13.896 0.032 0.45 First time hole sampled. Sample savld for

ch.lstry.
OH45 09/12/89 12:35 0.15 1715.524 20.045 0.007 0.60 Sample saved for chemistry.
OH45 10/02/89 12:15 0.13 1735.510 19.986 0.007 0.73 Sample saved for chemistry.
OH45 10/20/89 11:10 0.11 1753.465 17.955 0.006 0.84 Sample saved for chemistry, sample 1852.
OH45 11/10/89 10:20 0.13 1774.431 20.966 0.006 0.97 Sample saved for chemistry, sample 1863.
OH45 11/29/89 13:11 0.11 1793.549 19.118 0.006 1.08 Sanlple saved for chemistry, sample 1878.
OH45 12112189 10: 19 0.08 1806.430 12.881 0.006 1.16 Sample laved fvr chemistry, sample j889.

Sanlple bubbl ing.
OH45 01/04/90 11:41 0.14 1829.487 23.057 0.006 1.30
OH45 01/17/90 11 :54 0.08 1842.496 13.009 0.006 1.38
OH45 01/31/90 11 :08 0.01 1856.464 13.968 0.001 1.39
OH45 02/13/90 10:54 0.01 1869.454 12.990 0.001 1.40
OH45 02/27/90 12:56 0.11 1883.539 14.085 0.008 1.51 Removed and replaced sampler.
OH45 03/05/90 11:45 0.08 1889.490 5.951 0.013 1.59
OH45 03121/90 11:34 NA 1905.482 0.000 0.000 0.43 Trace.
OH45 04/10/90 10:28 NA 1925.436 0.000 0.000 0.43 Trace.
OH45 05/02/90 09:12 0.06 1947.383 57.893 0.001 1.65
OH45 05/09/90 10:03 NA 1954.419 0.000 0.000 0.49 Trace.
OH45 05/17/90 09:20 0.05 1962.389 15.006 0.003 1.70
OH45 OS/23/90 13: 10 0.01 1968.549 6.160 0.002 1.71
OH45 06/14/90 10: 15 0.01 1990.427 21.878 0.000 l.n Brine probably left in hole.
OH45 07117/90 11:58 0.46 2023.499 33.0n 0.014 2.18
OH45 08/07/90 08:50 NA 2044.368 0.000 0.000 1.02 Trace. Could not sample. Brine probably

left in hole.
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BRIB. AOOUXULATIOB DATA TABLB
Da~. ~hrouqb D8aeaber 31, 1"1

DAYS DAYS C\ltULAT IVE
LITERS SINCE USED FOR LITERS LITERS

LOCATION DATE TIME REMOVED 1/1/85 CALCULAT ION PER DAY COLLECTED REMARKS

OH45 08/29/90 12:01 0.27 2066.501 4].002 0.006 2.45
Oit45 09/13/90 10:40 0.02 2081.444 14.943 0.001 2.47
OH45 10/18/90 10: 14 0.05 2116.426 34.982 0.001 2.52
OH4S 02/13/91 12:40 TrlCI 2234.528 118.102 0.000 2.52 Did not live.
OH45 03/21/91 10:30 0.80 2270.438 35.910 0.004 3.32 Repaired and reinstalled s.l.r. Used 189

dava .nd .85 literl.
OH4S 03/28/91 11:21 0.00 2277.473 7.035 0.000 3.32 Afr blowing through tube.
OH4S 04/10/91 12:15 0.00 2290.510 13.037 O~OOO 3.32 Dry.
OH45 05/01/91 10:30 0.11 2311.438 20.928 0.005 3.43
OH45 05/08/91 09:35 0.00 2318.399 6.961 0.000 3.43 Air blowing through tube.
OH45 07/18/91 10:20 0.14 2389.431 71.032 0.002 3.57
OH45 08/14/91 11:15 0.05 2416.469 27.038 0.002 3.62
OH45 09/25/91 12: 10 0.19 2458.507 42.038 0.005 3.81
OH45 10/23/91 10:09 0." 2486.423 27.916 0.004 3.92
OH4S 10/31/91 11 :36 0.06 2494.483 8.060 0.007 3.98
OH45 11/13/91 10:36 0.05 2507.442 12.959 0.004 4.03
OH45 12/04/91 11 :40 0.08 2528.486 21.044 0.004 4.11
OH45 12/18/91 11 :07 0.02 2542.463 13.977 0.001 4.13

OH46 05/08/89 00:00 NA 0.000 0.000 0.000 0.00 Approximate date this part of und.rground
cor. Itorage room .xcavated.

OH46 06/20/89 00:00 NA 0.000 0.000 0.000 0.00 Downhole drilled 6/16/89 to 6/20/89.
OH46 07/06/89 11 :30 NA 1647.479 0.000 0.000 0.00 First daY of observation for hol., blown

dry.
OH46 07/25/89 10:48 0.28 1666.450 18.971 0.015 0.28 First time hole sampled. Sample yellow-

with wood chips and other d.bris.
Hydrocarbon odor (diesel lubricant?).

OH46 08/16/89 10:05 0.68 1688.4..13 21.970 0.031 0.96 Sample saved for chemistry.
OH46 09/12/89 12:35 0.47 1715.524 27.104 0.017 1.43 Sample saved for chemistry.
OH46 10/02/89 12:30 0.05 1735.521 19.997 0.003 1.48 Sample saved for chemistry.
OH46 10/20/89 11:10 0.57 1753.465 17.944 0.032 2.05 Sample saved for chemistry, sample ta53.
OH46 11/10/89 10:30 0.68 1774.438 20.973 0.032 2.73 Sample saved for chemistry, lample *865.
OH46 11/29/89 13: 15 0.53 1793.552 19.114 0.028 3.26 Sample saved for chemistry, s_le ta79.
OH46 12/12/89 10:20 0.46 1806.431 12.879 0.036 3.72 Sample laved for chemistry, sample ta90.
OH46 01/04/90 11 :44 0.45 1829.489 23.058 0.020 4.17
OH46 01/17/90 11 :58 0.25 1842.499 13.010 0.019 4.42
OH46 01/31/90 11:12 0.25 1856.467 13.968 0.018 4.67
OH46 02/13/90 11: 16 0.22 1869.469 13.002 0.017 4.89
OH46 02/27/90 13: 10 0.27 1883.549 14.080 0.019 5.16 Brine probably left in hole.
OH46 03/05/90 11:54 0.27 1889.496 5.947 0.045 5.43
OH46 03/21/90 11 :34 0.13 1905.482 15.986 0.008 5.56 Brine probably left in hole.
OH46 04/11/90 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 Brine probably left in hole.
OH46 05/08/90 10:05 0.15 1953.420 6.038 0.025 6.28
OH46 05/17/90 09:30 0.14 1962.396 8.976 0.016 6.42
OH46 OS/23/90 13:30 0.10 1968.562 6.166 0.016 6.52
OHM, 06/14/90 10:01 0.32 1990.417 21.855 0.015 6.84
OH46 06/28/90 11:06 0.20 2004.462 14.045 0.014 7.04
OH46 07/17/90 11:50 0.30 2023.493 19.031 0.016 7.34
OH46 07/25/90 10:50 0.15 2031.451 7.958 0.019 7.49
OH46 08/07/90 08:50 0.19 2044.368 12.917 0.015 7.68
OH46 08/16/90 10:30 0.17 2053.438 9.070 0.019 7.85
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BRIIII ACC1JJI1JUTIOH DATA 'lULl
Data tuou9b D.oeab.Z' 31, 1"1

DAYI DAYI C\MJLATIVE
LIlERS SINCI USID 'OR LITERI LITERI

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

OH46 08/22/90 11:05 0.11 2059.462 6.024 0.018 7.96
OH46 08/29/90 11:45 0.11 2066.490 7.t.~8 0.016 1.07
OH46 09/05/90 1h04 0.12 2073.461 6.971 0.017 1.19
OH46 09/13/90 10:42 0.12 2081.446 7.985 0.015 1.31
OH46 09/28/90 10:10 0.22 2096.424 14.978 0.015 8.53
OH46 10/18/90 09:52 0.26 2116.411 19.917 0.013 8.79
OH46 02/13/91 12:50 0.74 2234.535 118.124 0.006 9.53
OH46 02/27/91 1h05 0.55 2241.462 13.927 0.039 10.01
OH46 03/20/91 13:37 0.58 2269.567 21.105 0.027 10.66
OH46 03/28/91 11:21 0.19 2277.473 7.906 0.024 10.15
OH46 04/10/91 12:15 0.15 2290."0 13.037 0.012 11.00
OH46 04/17/91 11:21 0.28 2297.473 6.963 0.040 11.28
OH46 05/01/91 10:30 0.18 231'.438 13.965 0.013 11.46
OH46 05/08/91 08:59 0.09 2318.374 6.936 0.013 11.55
OH46 05/15/91 10:48 0.09 2325.450 7.076 0.013 11.64
OH46 06/12/91 09:45 0.29 2353.406 27.956 0.010 11.93
OH46 06/19/91 15:57 0.10 2360.665 7.259 0.014 12.03
OH46 06/26/" 10:00 0.10 2367.417 6.752 0.015 12.13
OH46 07/11/91 10:20 0.20 2382.431 15.014 0.013 12.33
OH46 07/17/91 11:04 0.08 2381.461 6.030 0.013 12.41
OH46 07/30/" 11:00 0.16 2401.458 12.997 0.012 12.57
OH46 08/08/91 09:50 0.13 2410.410 8.952 0.015 12.70
OH46 08/14/91 10:45 0.08 2416.448 6.038 0.013 12.78
OH46 08/28/91 11:11 0.17 2430.466 14.018 0.012 12.95
OH46 09/18/91 09:40 0.26 2451.403 20.937 0.012 13.21
OH46 09/25/91 12:35 0.15 2451.524 7.121 0.021 13.36
OH46 10/16/91 10:45 0.22 2479.448 20.924 0.011 13.58
OH46 10/23/91 10: 10 0.12 2486.424 6.976 0.017 13.70
OH46 10/31/91 11 :30 0.10 2494.479 8.055 0.012 13.10
OH46 11/06/91 12: 10 0.09 2500.507 6.028 0.015 13.89
OH46 11/13/91 10:36 0.08 2507.442 6.935 0.012 13.97
OH46 11/27/91 10: 11 0.14 2521.424 13.982 0.010 14.11
OH46 12/04/91 11:45 0.11 2528.490 7.066 0.016 14.22
OH46 12/18/91 10:25 0.15 2542.434 13.944 0.011 14.37

OH47 05/08/89 00:00 NA 0.000 0.000 0.000 0.00 Approximet. d.te this part of underground
cor. storlge room exclvlted.

OH4? 07/06/89 00:00 NA 0.000 0.000 0.000 0.00 Uphole drilled 6/28/89 to 7/6189.
OH47 08/09/89 14:30 NA 1681.604 0.000 0.000 0.00 Instilled funnel Ind collection bottle.

Stlrt collection dlte from 08/09/89.
OH4? 08/16/89 10:05 ? 1688.420 6.816 0.000 0.00 Firat time hole sampled. Semple s.ved for

chemistry.
OH47 08/30/89 10:30 0.35 1702.438 14.018 0.025 0.35 Saq:»le liVed for chemistry (conmined).
OH4? 09/1'/89 10:55 0.48 1717.455 15.017 0.032 0.83 Saq:»le SIVed for chemistry.
OH47 10/20/89 11:10 0.60 1753.465 36.010 0.017 1.43 Sampll saved for chemistry, lemple Ma54.
OH47 11/10/89 10:25 0.28 1n4.434 20.969 0.013 1.71 Sample SIVed for chemistry, semple j864
OH47 11/29/89 13:06 0.18 1793.546 19.112 0.009 1.89 Saq:»ll SIVed for chemistry, lemple Man.
OH47 12112189 10:25 0.12 1806.434 12.888 0.Q09 2.01 Sample laved for chemistry, lampl. 1891.
OH47 01/04/90 11:40 0.24 1829.486 23.052 0.010 2.25
OH47 01/17/90 11:59 0.13 1842.499 13.013 0.010 2.38
OH47 01/31/90 11:15 0.11 1856.469 13.970 0.008 2.49
OH47 02/13/90 11:20 0.09 1869.472 13.003 0.007 2.58
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.RI•• ACCtJKtJLA'1'IO. DATA TULI
Data tUOU9b D.o".1' 31, 1.t1

DAYS DAY' C\lllLATIVI
LITERI SINCE UIED '01 LITERI LITIRI

LOCATION DATB TIMI REMOVBD 1/1/85 CALCULATION PER DAY COLLECTBD REMARkS

OH47 02/27/90 13:30 0.12 1883.562 14.090 0.009 2.10
OH47 03/05/90 11 :57 0.09 1889.498 5.936 0.015 2.79
OH47 03/21/90 11 :41 0.11 1905.487 15.919 0.007 2.90
OH47 04/11/90 10:30 O.O~ 1926.438 20.951 0.002 2.95
OH47 05/02/90 08:55 0.01 1947.372 20.934 0.004 3.03
OH47 05/08/90 10:07 0.09 1953.422 6.050 0.015 3.12
OH47 05/17/90 09:25 0.02 1962.392 8.910 0.002 3.14
OH47 OS/23/90 13:30 0.01 1961.562 6.110 0.002 3.15
OH47 06/14/90 10.01 0.13 1990.422 21.160 0.006 3.21
OH47 07/17/90 11 :42 0.08 2023.487 33.065 0.002 3.36
OH47 08/07/90 08:56 0.05 2044.372 20••5 0.002 3.41
OH47 08/22/90 11 :07 0.04 2059.463 15.091 0.003 3.45
OH47 08/29/90 11:47 0.02 2066.491 7.028 0.003 3.47 Red-brown u in collection bottle, cl ••ned

out.
OH47 09/05/90 10:45 NA 2073.448 0.000 0.000 3.47 Trlc••
OH47 09/13/90 10:45 0.15 2081.448 14.957 0.010 3.62
OH47 10/18/90 09:54 0.13 2116.412 34.964 0.004 3.75
OH47 02/13/91 12:55 0.10 2234.538 118.125 0.001 3.85
OH47 02/20/91 13:25 Trlc. 2241.559 7.021 0.000 3.85 Did not lave.
OH47 03/20/91 13:37 0.00 2269.567 28.008 0.000 3.85 Dry.
OH47 03/28/91 11:21 0.00 2277.473 7.906 0.000 3.85 Dry.
OH47 04/10/91 12: 15 0.00 2290."0 13.037 0.000 3.85 Dry.
OH47 05/01/91 10:30 0.00 2311.438 20.928 0.000 3.85 Dry.
OH47 05/08/91 08:59 0.00 2318.374 6.936 0.000 3.85 Dry.
OH47 06/19/91 10:00 0.00 2360.417 42.043 0.000 3.85 Dry.
OH47 06/19/91 16:00 0.00 2360.667 0.250 0.000 3.85 Dry.
OH47 01/17/91 11:04 0.00 2388.461 21.1'94 0.000 3.8S Dry.
OH47 08/14/91 10:45 0.00 2416.448 27.987 0.000 3.8S Dry.
OH47 09/25/91 12:35 O.OD 2458.524 42.016 0.000 3.85 Dry.
OH47 10/23/91 10: 10 0.00 2486.424 27.900 0.000 3.85 Dry.
OH47 10/31/91 11 :28 0.00 2494.478 8.054 0.000 3.85 Dry.
OH47 11/13/91 10:36 0.00 2507.442 12.964 0.000 3.85 Dry.
OH41 12104/91 11:45 0.00 2528.490 21.048 0.000 3.85 Dry.
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BRlNB IAMPLJNO AND nVALUA110N PROORAM RHPOR'r 1991

APPENDIX B
GRAPHS OF BRINE ACCUMULATION DATA

APPBNDIX 8

This appendix contains graph~ of data presenter' in Appendix A for selected locations. As
described in Deal and Case (1987), much of the variability in the quantity of brine collected
resulted from limitations of the collection techniques, rather than variations in the actual
inflow of brine from bedrock at the collecting locations. As a result, plotting of the inflow
data from the data tables (Appendix A) results in an irregular plot that implies variations in
inflow which, in fact, do not exist. The graphed data included in this repon were processed
and plotted with Microsoft<!\) Excel~ using an II-point moving average to smooth the linc,
unless otherwise stated. The smoothed data reflect trends in the body of the curve that are
representative of the brine seepage rates, while still showing variations that are probably the
result of collection techniques.

At the beginning and end of each curve, moving average smoothing projects the calculated
trend. As a result, initial and ending values tend to be distorted by the moving average
smoothing program. To correct the distortion caused by the moving average smoothing, the
smoothed data are replaced by the actual data for the first and last few data points prior to
plotting. Additional discussion of the collection and data handling is provided in Deal and
Case (1987).
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~LE C-1
> AnLft:ICAL RBSUL'm
~ CD

~ Z
~ •

SAMPLE
>

HOlE NlJIBER

~~ NlIBER & DIRECT ION LAB DATE pHa set' TOSc mALti TlCe TOte 8r Cl F I 101 IItI4 P S04
'"
~

(s.u.) (g/ea3) (lI9fl) (119ft) (111ft) (1lI/l) (lI9fl) (89/l) (1Ig/t.) (lIIfl) (III/l) (1IIIt) (1Ig/l) (1I8/l) c

~lIl'

~ 3430 A1XOl ON IT 04/08/91 6.1 1.23 351000 980 5 rIA 1600 180000 9 15 < 0.09 148 IIA 16000 ~
> 3429 A1X01 ON lIIC 04/08191 6.2 1.21 196000 988 3.0 5 1510 196000 6.4 15.0 0.5 161 < 0.1 17500

>
:g f"'"

3432 A1X02 UP IT 04/08/91 5.8 1.23 347000 190 < 5 IIA 2300 182000 8 12 < 0.09 130 ItA 19000 ~
::I

3696 A1X02 UP IT 01/01/91 5.3 1.26 360000 1100 <5 • 2500 190000 10 16 < 0.09 130 • 21000 ~
3431 A1X02 UP lIIC 04/08/91 5.9 1.21 199000 m < 2.5 5 1920 199000 6.2 14.2 0.8 111 < 0.1 20800 is
3695 A1X02 UP lIIC 01/01/91 5.3 1.24 434000 1010 < 2.5 20 2830 211000 8.2 11.7 0.5 134 < 0.1 26600 8-4011 A1X02 UP UNC 10/16/91 5.3 1.24 436000 1220 < 2.5 20 2810 207000 10.3 14.3 1.2 151 0.1 30900 >

Ie
3426 A3X01 ON n 04/08/91 6.0 1.23 341000 1000 5 1M 1600 191000 6 13 0.09 140 IIA 16000 -t=3694 A3XOl ON n 01/07/91 6.1 1.23 340000 1020 < 5 1M 1200 190000 8.3 14 < 0.09 178 1M 11UOO C3-3425 A3X01 ON U:~C 04/08/91 6.2 1.20 199000 982 < 2.5 25 1520 199000 7.1 16.0 0.4 149 < 0.1 11480 "'i

3693 A3XOl ON UNt 01/01/91 6.1 1.23 391000 1010 3.6 25 1560 198000 7.6 9.5 0.5 120 < 0.1 11400 ~

n 4012 A3X01 ON ONC 10/16/91 6.2 1.22 316000 980 4.1 30 1550 196000 1.4 13.5 0.9 141 < 0.1 16900
I 3428 BXOt ON n 04/08/91 6.1 1.23 354000 880 5 IA 1600 181000 8 13 < 0.09 140 IA 15000- 3692 ax01 ON n 07/07/91 6.1 1.22 350000 890 < 5 IIA 1200 180000 8.2 15 < 0.09 110 ItA 16000

3427 aXOl ON lIIC 04/08/91 6.1 1.21 196000 891 3.6 15 1450 196000 6.0 15.4 0.5 147 < 0.1 11000

3691 aXOl ON UNC 01/01/91 6.1 1.23 388000 878 4.6 20 1500 202000 6.4 10.3 0.7 130 < o. t 11200

4010 aXOl ON UNC 10/16/91 6.1 1.22 377000 810 4.1 20 1610 199000 7.0 13.7 0.1 175 < 0.1 11900

3416 OH36 ON IT 04/08/91 6.1 1.23 336000 840 5 • 1700 191000 2 16 0.13 150 1M 15000

3683 OH36 ON IT 07/01/91 6.2 1.23 350000 850 < 5 IIA 1300 laoooo 5.8 18 < 0.09 140 ItA 16000

3415 OH36 ON lIIC 04/08/91 6.2 1.21 381000 842 5.1 41 1450 194000 4.6 11.4 0.5 114 < 0.1 16600

3682 DH36 ON UNC 07/07/91 6.1 1.23 384000 848 3.0 20 1480 200000 4.9 10.3 0.5 116 < 0.1 16500

4007 OH36 ON UNe 10/16/91 6.2 1.21 368000 820 4.6 10 1490 199000 4.8 16.0 0.8 Z57 < 0.1 16200

Vt14 OH36a ON IT 04/08/91 6.1 1.:?2 ~("","'G 830 5 IA 1600 206000 5 15 0.18 150 IA 15000

3413 OH36a ON UNC 04/08/91 6.2 1.22 378000 m < 2.5 25 1430 194000 4.3 16.5 0.8 163 < 0.1 16300

368~ OH36a ON UNC 07/07/91 6.1 1.23 387000 852 3.0 25 1480 199000 4.a 10.5 o.a 121 < 0.1 16400

3418 OH38 ON IT 04/08/91 6.2 1.23 310000 ~ 5 IA 1600 214000 5 18 < 0.09 158 ItA 15000

3689 DH38 ON fT 07/01/91 6.3 1.22 350000 IlIA 5 1M 1200 180000 5.2 18 < 0.09 140 IIA 16000

a s.u. = stmldard units
>

b Specific Gravity Ic Total Oisolved Sol ids

d Extended Alkalinity lleaSUl"ed to ~ ~int pH of 2.5 and reported as equivalent bic:arbanate (~).
n

e TIC and TOC are reported as equiVti.tlent bicarbonate.

NA Not avai lable.
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'.fABLE C-1

at

~
AllALftICAL ItBSOLfi I

I •>-

~i SAilFlE HOLE -...a
CI.l pi' ~ lOSc EXlaud nee TOCe

! lOeB fa OIRECTI. lAB DAlE 8r el F t m3 .,. p S04 Q

Cs.u.) (g/e-3) (-elL) (..,L) (-.lL) (-ail) (-ail) (-aiL) ("'l) (-ail) ("'l) (-ail) (1I8/l) (..,u ~

I 3411 DI68 .. tilt 04101/91 6.2 1.21 375000 915 4.6 41 1420 195000 4.6 17.6 0.5 171 < 0.1 16200 ~:g
3688 01t3B 011 tIIC 07/07/91 6.3 1.23 381000 1040 6.6 15 1460 202000 5.2 11.1 0.5 144 < 0.1 16800 ~
4001 DH38 .. tIIC 10/16/91 6.3 1.22 369000 1810 6.1 10 1450 191000 4.9 15.9 1.0 161 < 0.1 15600 0z
3420 01140 .. IT 04/08/91 6.3 1.23 338000 1340 15 .. 1900 198000 5 19 0.35 170 • 16800

~3419 01140 .. 1M; 04/G8191 6.4 1.22 '384000 1311 14.2 91 1530 191000 5.1 11.2 0.9 119 < 0.1 16600
3690 01140 .. tIIC 01107/91 6.4 1.22 317000 1210 1.1 76 1510 195000 5.2 11.4 1.2 ln 0.2 16500 ~

3:
4019 01140 011 1M; 10/16/91 6.5 1.21 370000 11. 1.6 56 1530 196"JOO 5.1 15.7 1.0 168 0.2 16800 ,.,
3422 0",2 011 IT 04/01/91 6.2 1.23 333000 950 5 IrA 1600 119Of'O 5 16 0.09 1. .. l5GOO 5,.,
3681 OH42 011 IT 07/01/91 6.3 1.23 350000 930 <5 .. 1300 180000 5.8 17 < 0.22 120 • 16800 -i

3421 DIt42 011 UK 04108191 6.3 1.22 318000 930 4.1 30 1430 198000 4.3 16.4 0.1 171 < 0.1 16100 !
36a6 0142 01 tIIC 07/01/91 6.2 1.23 382000 1030 4.1 46 1460 200000 4.4 12.0 0.1 151 0.2 16000

(j 4009 DH42 011 1M; 10/16/91 6.3 1.21 366000 900 4.1 25 1448 194000 4.1 15.1 0.6 165 0.1 15400•tIo) 3424 DH42A 011 IT 04/01/91 6.1 1.23 34OC9O 810 5 IIA 1500 200000 5 17 < 0.09 110 IrA 16000

3615 DH42A 011 IT 07/01/91 6.2 1.23 330000 930 < 5 • 1200 laoooo 5.2 18 < 0.09 140 .. 16000

3423 OH42A .. t.e 04/08/91 6.2 1.21 373000 an 6.1 20 1488 195000 4.1 17.7 0.5 176 < 0.1 15800

3684 DH42A .. talC 07/07/91 6.2 1.23 313000 9n 5.1 20 1450 198000 4.3 11.6 1.0 115 < 0.1 15900
4006 OIt4ZA .. talC 10/16/91 6.2 1.22 369000 950 4.6 20 1448 198000 4.8 15.9 0.9 166 < 0.1 15500
3412 ~ .. IT 04/01191 6.0 1.23 328000 170 5 .. 1600 200000 - 12 < 0.09 130 • 11000
3671 OIlP402A .. IT 07/07/91 6.1 1.23 350000 T18 <5 IIA 1200 170000 l :i 19 < 0.09 120 IIA 1_

3411 DIF402A DI 1M; 04/01/91 6.1 1.22 380000 187 3.0 15 1530 193008 1.; 'L.7 0.4 159 < 0.1 1..

3676 DIP402A 011 tIIC 07/07/91 6.0 1.23 395000 7110 4.1 25 1510 281000 6.6 1.9 1.8 105 < 0.1 17800

4014 ORP402A .. UIC 10/16/91 6.1 1.2~ 318000 1'90 4.6 <5 1590 199080 7.1 12.1 0.6 124 < 0.1 17400

3410 OtF402AaDII IT 04/01/91 6.0 1.21: 348000 700 5 IIA 1100 198000 6 12 < 0.09 130 1M 16000

3409 O.40ZAa 011 UK' 04108/91 6.1 1.22 3aaOOO 720 < 2.5 30 1530 195000 6.4 12.3 0.8 159 < 0.1 1aoao
3680 DHP402Aa Btl lIIC 07/07/91 6.0 1.23 390000 126 3.0 20 1550 198000 6.4 8.3 0.3 114 < 0.1 11800

4002 flRPOl UIC 10/16/91 7.4 1.21 357000 415 133 ,. 592 189000 3.2 0.2 18.2 18.8 1.1 23800

4001 FLRPOl tilt 10/16/91 1.4 1.22 351000 464- lSI 224 614 1a8000 3.6 0.2 23.2 21.3 C.2 21400

>

a s.u. = standard ".its I
b Specific Gr~,ty ~

c Total Disot'led Sol ids n

d Extended Alkalinity -.sured to ., endpoint pH of 2.5 end reponed as t!Cf'i_lent bie-ban8te (~).

e lie and TOC are reported _ ee:,Jivalent bic:ari:Jal-.te•

IIA • ot available.
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-rABLB C-1 •

S
aDLftJ:CAL aBIJOLU i

! •>

I SMPLE lIOl£ -...eR e
UI .-a & DIREClICli lAB DATE paa SGb TDSc a--r au;d nce loe- ... Cl 118 .. c

i f I P SIK

(glc.3)
>

:a
(s.u.) (-elL) (..,t) (IIII/l) CII8/I.) CIIII1l) (-.IL) (1111/t.) (-.Il) CII8/I.) (-.Ill (-.ILl CIIII1l) ~

I 4000 FlRPDl 1M: 10/16/91 7.4 1.22 361000 450 151 188 622 ,.... 3.6 0.4 23.4 17.6 0.2
21_

~i 340tl GSEEP 011 IT 04~ 6.3 1.23 339000 ,. 10 • Il1D ,... 4 17 < 8.19 170 • z.-
3619 GSEEP OIl U 07/07/91 6.3 1.24 JQJOOO 928 < 5 • U. lJ.- 6.1 22 < 0.89 1. • J" ~
3leG7 GSEEP .. I.e 04108191 6.4 1.22 383000 19ft 3.6 25 1348 1_ 3.2 16.9 0.5 lIZ < 0.1 -- ;I

J678 GSEEP .. lK 07/81/91 6.3 1.23 • 377lJOO IllS 3.0 10 1)98 ,.. 3.9 12.' 0.1 141 < 0.1 zm. §
401J GSEEP 011 .. 10/16191 6.4 1.22 372t8t ,. 4.1 <5 ,... 1_ 4.4 19.' 0.6 In 0.2 21110 >

~

3442 0120 HZ IT 04/08191 5.9 1.23 330000 618 < 5 • 1500 ~ 5 14 0.40 138 • .. ,..
370ft 0H20 HZ IT 07/01/91 6.0 1.23 J1000D • <5 • 1a. .... 5.3 13 0.13 140 110\ .-: I
3433 ar~ BZ t.-: 04/01/91 6.0 1.21 ,..- 662 3.6 41 1450 ,... 3.9 15.5 1.1 133 < 1.1 1~

-f

3703 0It20 8Z .. 07/07/91 6.0 1.22 JI4000 ,.. 3.6 36 ,..
~ 4•• 10.1 1.0 123 < 1.1 ,,.. !

4017 QI20 lIZ fMC 10/16191 6.1 1.22 315000 618 4.1 41 1520 19JUGO 4•• 14.2 1.1 '35 0.1 16988
n 3435 CII2J lIZ IT 04/08/91 6.0 1.22 348GOO 660 5 • 1~ 174t1JO 6 13 1.21 140 • ~•Ut J702 CMI23 HZ U 01/01/91 6.0 1.23 J1D08O • < 5 • 1~ 17..- 6.7 13 < 0.89 1. • ..-.

34]4 CII23 IZ &lie 04I0Il91 6.1 1.21 192tIIJ 671 3.0 41 1418 192Il1O 4•• 14.5 1.8 144 < 1.1 ......
3701 0fI2J HZ ..c 07/07191 6.0 1.22 JUOOO '" 4.1 JO 151• ..... 4.2 9.3 0.6 123 < 0.1 16_
4016 01123 12 tilt 10/16/91 6.1 1.21 361800 628 3.6 Z5 151. 195DD8 4" 13.1 1.9 136 < 1.1 ,..
3437 0126 HZ IT 04108/91 6.0 1.22 341000 728 5 • 2180 182IlOO " 16 0.22 130 .. ..-
3700 fMI26 IZ IT 01/07/91 6.1 1.22 348000 7'8 <5 • ~ -- 6.2 15 < G•• 128 • .....
3436 0126 IZ WIC 04181191 6.1 1.22 315000 125 3.6 61 1418 1~ 4.6 15.9 1.1 160 < 0.1 ~

3699 0126 IZ &lie 07107191 6.0 1.23 3a5OOO 126 3.6 46 1520 ..... 4.6 10.5 0.1 114 < 0.1 ~

4015 01126 HZ lK 10/16/91 6.1 1.21 366000 680 4.1 51 1520 ,... 4.9 14.5 1.1 130 8.1 159IWt

3441 01128 011 WIC 04/08191 6.1 1.21 310000 699 3.0 46 1450 19ZIOO 5.a 12.9 1.8 146 0.6 ~
]4]8 01145 HZ fMC 04/08191 6.2 1.22 381800 an 3.0 56 1500 196G1O 4.6 15.1 o.a 157 < 0.1 ~

4020 01145 HZ lK 10/16191 6.3 1.21 Jl8800 810 9.7 81 1510 191008 5.5 14.7 1.2 141 0.1 ~

344D 01146 DII IT 04/08/91 6.1 1.23 342800 ,. 5 • 11. 1.- 5 15 0.13 148 • 1~

3698 01146 .. IT 01/07/91 6.2 1.23 340000 • or; 5 • lMMa 1_ 6.1 15 < ••09 130 • W8l

J4J9 01146 011 tile 04/08191 6.2 1.22 381000 90J 4.6 36 1540 193001 5.8 14.5 0.6 151 < 0.1 16!GO

>

a s.u. =st..-lard ...its Ib Specific Gravity
c: lotal Disobed Sol ids

n

d EJltend«l altai inity -.sured to .. endpoint pit of 2.5 ... reported as equi,.lent bic....... (KO.J).

e TIC Ini TDC are reported _ equivalent bic:arbllMte.

IIA IIot avai table.
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Ca.u.) (g/~) CIII/l) CIII/l) (-.Il) lIIIIl> CIlIA) CIl8A) CII!IIL) bI8A) bI8A) e-.t'L)

3BR CJM6 • .. 07187/9'1 6.1 1.23 389Ol.'O 976 4.1 Z5 1~ ,.- 5.5 10.5 0.7 ,.
4811 ~ • .. 10116191 6.2 1.21 3658IIt .. 5.6 a 1598 HUIIt 5.5 14.5 1.6 Me

• s.u••s~ ..,its
b Specific ~ity

c lotal Disolwed Solids

d Extended Alkalinity -.sured to .. "iat FII of 2.5 ..s nport" _ .....t_ btc.bM1ate (~).
e lIC ...t roc we reported _ equiwleDtbic.bauate.

Milot avai lable.
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