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INTRODUCTION

This document describes the ground water detection monitoring plan for

the Anaconda Mineral Company's Bluewater Uranium Mill, located eight miles e

northwest of Grants, New Mexico. -This plan hat been prepared in acc.ordance '
'

*
with requirements of the final rule for ground water protection issued on

.,

November 13, 1987, by Federal Register Notice (52FR43553). The rules set out

a series of criteria for ground water protection and monitoring.

OBJECTIVES OF DETECTION MONITORING

The objectives of the detection monitoring program (Criterion 7A) are:

o to detect leakage of hazardous constituents from the disposal area,
'and '

,

o if leakage of hazardous constituents is determined, to generate data
and informatien needed for the Commission to establish standards
under Criterion 5B. .

.

Hazardous constituents are those constituents identified under Criterion
.

5B(2). Information and data neeced to set standards include that necessary to
set the compliance period, to adjust the point of compliance, establish back-

ground concentrations of hazardous constituents, and establish alternate cen- ,.

centration limits (ACL). '

.

- [.HYDROGEOLOGY

The hydrogeologic and water quality conditions in the vicinity of 'J

the Bluewater Mill have been studied in a number of previous investigations | ,

(see Referencer). l .

4
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REGIONAL

The names of geologic formations and detailed descriptions of rock types
found in the area are given on Table 1. The oldest rock formations are 3t the

bottom of the table and progressively younger rocks are described in ascending

order. The sedimentary rocks ranging in age from Pennsylvanian through

Cretaceous were deposited in layers which were subsequently tilted to the

northeast and broken in places b. faults in the Bluewater area. In the more

recent geologic past (Tertiary and Quaternary age), stream channels were

eroded into the dipping sedimentary rock strata, a n .1 stream-laid alluvium,

volcanic rocks and basalt (lava) flows were deposited.

The Fan Andrer-Glorieta aquifer (referred to hereinaf ter as simply the
San Andres aquifer) and the Basalt-Alluvial aquifer (referred to as the

Alluvial aquifer) are the principal aquifers in the vicinity of the site. The

middle unit of the Chinle Formation is a ground water source in some areas in

the rcgion, but the middle unit is not present in the vicinity of the Blue-

water Mill. The Yeso Formation which underlies tne Glorieta, yields to a few

wells in its outcrop area to the west of the mill site but is not utilized in

the Anaconda vicinity.

The San Andres aquifer consists of sandstones and limestones and has very
high transmissivity in some locations due to solution openings in the lime-

stone. The San Andres generally dips northeasterly and therefore lies at

progressively greater depth in the northeast direction, and is exposed to the
southwest of the site. The San Andres is also faulted and folded in some,

locations further complicating the geology of the area. The San Andres is the
principal aquifer in the area.

Quaternary basalt and alluvium form the second most utilized aquifer in
the area. Older alluvium was deposited during the Pleistocene in bedrock

valleys eroded to depths of 150 to 200 feet and attained thicknesses of up to
30 feet. Subsequently, basaltic lava flows filled parts of the valleys.

E'
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Younger alluvium has continuce to accumulate to the present. The basal part

of the older alluvium is most permeable. The basalt appears to be suf-

ficiently f ractured to act as an aquifer, but interconnection of pore spaces
is poor. Therefore, most wells in the aquifer yield fron the underlying older
alluvium. Wells tapping alluvium are located adjacent to the course of the
Rio San Jose west and south of the mill area and adjacent to San Mateo Creek

to the east.

The Chinle Formation is comprised principally of mudstones and claystones
although sandstones and conglomerates occur in portions of the formation.
Gordon (1961) subdivided the Chinle Formation into three units. The lower

unit is 400-500 feet thick and is composed of mudstones, siltstones, and fine-
grained sandstones with a few beds of coarser-grained conglomeratic sand-
stones. Near the Anaconda Mill the lawer unit has been shown by drilling

activities to ccatain only a very few relatively thin sandstone lenses, with
mudstones 'orming the majority of this unit. The upper and middle units of
the Chinle Formation are not present in the immediate vicinity of the Anaconda
Mill and disposal area. The fine grained characteristics of the Chinle Forma-
tion generally rer,trict the migration of ground water and, hence, the Chinle
is better termed an aquitard rather than an aquifer. However, the middle unit

and some o th e *. isolated coarse grained lenses do yield limited quantities of
poor to fair quality ground water which is used generally for domestic and
stock watering supplies. Gordon (1961) shows no wells in the Chinle in the
vicinity of Anaconda. The closest well in the Chinle downgradient of the

millaite is about a mile east of Toltec (5 miles from the disposal area).

The Yeso Formation has been subdivided into two members: (1) the lower'

Meseta Blanca Member which consists of fine-grained sandstone, and (2) the
upper San Ysidro Member which consists of silty sandstone and mudstone and
tame layers of gypruct and anhydrite. The several wells tapping the Yeso

Formation lie west and upgradient of the mill area on the flank of the Zuni
uplift. Except in the outcrop areas, water quality is poor.

-3-
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Major recharge occurs from the Zuni Mountains (principally the Bluewater
| Canyon area) and by infiltration of precipitation, stream and irrigation

waters. Inter-aquifer flow between the San Andres and Alluvial aquifers is

significant in places. Discharge from the San Andres aquifer occurs by spring

discharge, leakage to alluvium, and pumpage; while discharge from the Alluvial

aquifer occurs by outflow and by pumpage.

The ground water flow direction and rate in the San Andres aquifer are

controlled by recharge and discharge conditions, transmissivities, and struc-

tural features such as faults. Regionally, flow follows an arcuate pattern

subparallel to the edge of the outcrop. The largest volume of flow occurs

near the outcrop of the San Andres Formation where transmissivities are

highest. General natural water quality becomes poorer with distance from the

outcrop due to longer residence time and smaller amounts of fresh water

recharge.

Flow direction and rate of ground water flow in the Alluvial equifer

downgradient from the tailings impoundment are controlled by the relatively

narrow extent of alluvium and basalt in the ancient channel of the Rio San

Jose and by inter-aquifer flow. Ground water in alluvium in the vicinity of

the dirposal area must either flow downgradient along the relatively narrow

alle ial channel to the southeast or leak downward into the San Andres

aquifer.

1
'

There is significant interconnection between the San Andres and Alluvial

aquifers in areas near the San Andres outcrop. West to southwest of disposal

area, downward leakage from Alluvium to the San Andres allows some contami-

nants in the Alluvium to move into the San A ires aquifer. Upward leakage

| (from the San Andres to the Alluvial aquifer) occurs in the Toltec-Milan area.

94,



LOCAL

GENERAL

Majot facilities, property boundaries and the locations of wells used in
the past to monitor water levels and water quality on and in the vicinity of
the Bluewater Mill are shown on Plate 1. The geology of the site is relati-

vely complex. The disposal area is situated above outcrops or subcrops of the
basalt, the San Andres Formation and the lower Chinle Formation. Much of the
area beneath the tailings is covered by a veneer of Quaternary alluvium.

Basalt flows are also located beneath a part of the pond and cover older allu-

vium which in turn overlie bedrock. The most southerly portion of the tail-

ings impoundment overlies the trace of a major fault. This fault, shown on

Plates 2 and 3, offsets the San Andres Formation with a displacement of ap-
proximately 400 fee t in the area of th. pond. The offset of the San Andres

Formation caused by the fault decreases toward the east. The offset of the

San Andres-Glorie ta aquifer is sufficient to form a flow barrier. A nor:h-

sc 5 th-trending fault or sharp fold has also been suggested to underlie tha

tailings area and may also form a partial barrier to flow in the San Andres-
Glorieta. These variations in the geology found beneath the pond complicates

seepage and ground water movement.

The "uppermost aquifer" as defined by the regulations means the aquier
closest to the ground surface and hydraulically interconnected lower aquifers
within the facility's property boundary. As such, the Alluvial aquifer and

the San Andres aquifer form the uppermost aquifer.

SAN ANDRES AQUIFER

A potentiometric map for the San Andres aquifer based upon water levels
measured ic 1987 is presented on Plate 2. Since 1978 there has been a steady

increase in regional water levels in the San Andres-Glorieta amounting to over
20 feet on average. Increases in water levels are attributed to reduced

-5-
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ground water withdrawals for itrigation since the early 1960's, and reduced
withdrawals for industrial use more recently within the Bluewater Basin. The

general contour pattern is presently similar to that in 1980 except there
appears to be less of a depression due te pumping near the mill. Differences

across the fault south of the tailings impoundment are smaller.

The piezometric surface indicates that the fault is restricting the move-
ment of ground water to the south across this fault. A significant modifica-

tion of the flow would be expected since the fault offsets the permeable karst
limestone beds, found in the San Andres Formation, along the fault.

The hydraulic paramet,rs of the San Andres-Glorieta aquifer have been
evaluated by four separate pumping tests conducted for Anaconda and from three

pumping tests reported by Gordon (1961). The results of the pumping tests are

summarized in Table 2. Transmissivity of the entire section of the San Andres- -

Glorieta aquifer is typically in the range of 400,000 to 500,000 gpd/ft in the
mill vicinity. This high transmissivity is attributed primarily to the upper
karstic zone of the aquifer. The lower granular portion of the aquifer (the
Glorieta Sandstone) supplies water by leakage into the karst zone. Leakage

derived from the granular portion of the aquifer strongly affects drawdown
curves. Storage coefficients for the aquifer are in the range of 10-2 to
10~4 Ef fects of fault dislocations of *he aquifer which produce flow

barriers were observable in the test data. Transmissivity immediately east of
the disposal area is substantially reduced due to removal of the upper half of
the aquif er which contains the karst zone. Further to the east, where the

aquifer retains its full character and thickness, transmissivity is similar to
that near the will. Since the aquifer contains karst zones, it is reasonable ,

to assume that much of the aquifer's permeability occurs in relatively small
zones within the formation.

-6-
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ALLUVIAL AQUIFER

The piezometric surface of the Alluvial aquifer in 1987, as interpreted
from currently available data and past information, is shown on Plate 3. This

piezometric surface is largely controlled by an ancient river channel and by
the east-west fault located just south of the tailings pond. Since 1978, gen-
eral water level increases ranging from 5 to 18 feet have occurred. Increases

in water levels are attributed to reduced ground water withdrawals in tha
'

area.

The ancient channel of the San Jose River followed a sinuous path in a

southeast trend from above the area of the mill to the Grants area. Near the
mill and tailings pond, the ancient channel is believed to have extended along
the fault line where a steep escarpment was formed adjacent to the harder San
Andres Formation, located on the north (up-thrown) side of the fault. At some

point in the Late Quaternary period basalt flows filled the river channel.

Today the trace of the basalt flows marks this ancient channel. Plate 3 shows
the axis of the alluvial channel south of the tailings area. Available data

indicate that the subsurface alluvial channel extends in an easterly direction

south of the tailings pond and curves southwesterly. Seepage which escapes

from the disposal area in alluvium would be expected to be confined to this
channel.

Transmissivity of the alluvium estimated from pumping test results of

Wells B(M) and C(M) is 24,000 gpd/ft. Results of the tests are summarized in
Table 2 along with pumping test results for the San Andres aquifer. Perme-

ability of the alluvial aq.ifer is on the order of 890 gpd/ft2 south of the
tailings pond based upca transmissivities of 24,000 gpd/ft and t' observed

aquifer thicknesses of 22 to 27 feet. Leakage f rom basalt was a gnificant

during the tests. Vertical permeability of the basalt is estimated at 94

gpd/ft2 or less based on the test data. Boundary ef fects from pinch-out of
the aquifer were observed in the well B(M) pumping test data. The higher per-
meabilities of the ancient river channel are reflected by the trough in the

-7-
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piezometric surf ace along the axis of the channel. The majority of the flow

through this aquifer is believed to be along this channel.

Although the Alluvial aquifer and the San Andres Formatioc. are in direct
contact along the fault, hydraulic connection across this fault is poor. This
is demonstrated by the distinctly different piezometric surfaces of the aqui-
fers. A higher piezometric level exists in the Alluvial aquife r.

WATER QUALITY

Anaconda has extensively monitored ground water near the mill since early

operations. Anaconda began regular ground water monitoring in 1956 and has
continued monitoring through the present (Anaconda, 1956-1987; Hydro-Search
Inc., 1981). An assessment of impacts of disposal systems with respect to the
then proposed New Mexico Environmental Improvement Division (NMEID) ground
water standards was performed by Dames & Moore (1975). A series of monitor
wells were installed, and regional and site-specific ground water studies were
conducted by Hydro-Search Inc. (1977; 1978a; 1978b; 1981).

Anaconda has submitted a ground water discharge plan to the NMEID for the

above-grade tailings impoundment (Billings and Associates, Inc., 1984). In

response to a request by NMEID following their review of the discharge plan,
Anaconda commissioned a detailed study (Dames & Moore , 1984) of the past and

future impacts of the Bluevater Mill on ground water quality. In response to
,

another request by NMEID, a numerical flow and contaminant transport model
(Dames & Moore, 1986a) was run to simulate past and future ground water con-
ditions with respect to sulfate, chloride, nitrate and total dissolved sclids

|
i* the region around the mill. A review of water quality data was prepared by
Dnmes & Moore (1986c).

Water quality monitoring has been performed by Anaconda including water
levels, major ion concentrations, trace constituents of concern and radionu-
clides. The studies have indicated that arsenic, barium, cadmium, chromium,

-8-
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fluoride, lead, mercury, selenium, silver, uranium, copper, iron, manganese,
zinc, aluminum, boron, cobalt, molybdenum, nickel, and radium-226 have met and

should continue to meet NMEID standards in monitor wells on the site due to
rapid neutralization of seepage and geochemical attenuation of these consti-
tuents. Nitrates exceeded NMEID standards in the past due to high nitrate

concentrations used in the milling process during the mid-1950's; however
nitrates have since significantly decreased. Chloride, sulfate and total

dissolved solids (TDS) have also exceeded NMEID standards on site but are
improving. Anaconda has continually submitted water quality data to the regu-
iatory agencies. Selected recent data are given in the Appendix to t..i s

report.

DEFINITION OF DISPOSAL AREA

The "disposal area" means the area containing byproduct materials to
thich the requirements of Criterion 6 apply. This area is shown on Plates 1,

2 and 3 and includes the evaporation pond area, main tailings, old acid tail-
ings, carbonate tailings, mill and stockpile areas. Discussion of tha Cri-

terion 6 area is present in the reclamation plan (Anaconda, 1986).

BACKGROUND WELLS FOR DETECTION MONITORING

Background wells should be hydraulically upgradient of the dispasal area,
unaffected by its operation and representative of ground waters flowing under
the facility. Because the uppermost aquifer is comprised of two aquifers with
different flow directioni and character, background wells have been designated

for both the San Andres aquifer and the Alluvial aquifer.

Table 3 s ummari z e s well construction information for wells monitored in
the vicinity of the disposal area. As shown on Plate 2 and by past nonitor-

ing, wells L(SG) and M(SG) are upgradient wells completed in the San Andres
aquifer which are representative of background water quality. Water quality

data (see Appendix and references) also indicate these wells are not affected
by the tailings disposal.

9-
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Flow in the Alluvial aquifer is fairly complex as shown on Plate 3.

Wells E(M) and Aragon are hydraulically upgradient of the t'isposal t rea and
representative of background water quality.

POINT OF COMPLIANCE WELLS FOR DETECTION MONITORI.iG

Point of compliance wells should be hydraulically downgradient of the
disposal facility and in close proximity to provide the earliest practicable

warning of the migratien of hazardous constituents. Wells OBSf3, S(SG), and

OBSf2 are designated as the point of compliance wells in the San Andres aqui-
fer. These are located directly downgradient of the main tailings area, as

shown on Plate 2, where the San Andres is the uppermost aquifer.

Wells B(M), T(M) and F(M) are designated as the point of compliance wells
in the Alluvial aquifer. Point of compliance well locations are shown on

Plate 3. Well construction information is presented on Table 3.

ANALYTICAL PARAMETERS AND METHODS

Analytical parameters for detection monitoring have. been selected to

indicate if hazardous constituents are leaving the disposal aria and to pro-

vide additional in f o rma t ion te establish standards under Criterion 5B, if

necessary. Indicator species are chemical physical parameters, waste consti-
tuents, or reaction products that are reliable indicators of the migration of

hazardous constituents. Ideal indicators should have high concentrations in

the disposal facility as compared to ground water and should be relatively

mobile in ground water to provide early warning.

For the purpose of determining whether hazardous constituents are being
released to ground water at the point of :ompliance, the following indicator

species will be mm.itored and statistically evaluated to determine whether or
not concentrations exceed background:

-10-
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pH
Arsenic (As)
Selenium (Se)

These species have been selected because they occur in high concentra-
tions in the disposal area (see Appendix) relative to ground water and are
relatively mobile compared to other potential hazardous constituents. In

addition, pH is an important geochemical control on the transport of heavy
metals. These indicator parameters will be statistically compared between
upgradient and downgradient ground waters at a 95 percent confidence level as
outlined in the following section "Data Evaluation and Reporting."

A constituent becomes a hazardous constituent when it is reasonably ex-

pected to be in or derived from byproduct macerial, and it has been detected
in ground water, and it is listed in Criterion 13. USNRC has conducted

screening analyses of liquid frva the evaporation pcnd IB in accordance with
the EPA hierarchical method. Rasults of these anslyses (USNRC, 1987) showed

the prestace of a number of metals of concern; in addition, two purgeable
organics (acetone and carbon disulfide) were measured in the samples. Acetone
is not a Criterion 13 parameter and is a common laboratory contaminent; it was
reported at a concentration of 27 ug/1, far below the practical limit of quan-
titation of 100 ug/l (EPA, 1986, p. 8240-4). Carbon disulfide was reported at

12 ug/1, barely above the limit of quantitation of 5 ur/1. It is not likely

either purgeable is significant.

The limit of quantitation (LOQ) is defined as the level above which quan-
titative results may be obtained with a specified degree of ec *idence. EPA-

uses five standard deviations from the average noise level to establith limits

of quantitation (EPA, 1986, p. 1-15). EPA cites LOQ values for organte test

methodologies rather than using the term limit of detection.

-11-

- ____



- . . _ _ _ _ _ _ __ _ _ __ _ _ _

Table 4 lists the parameters detected in the screening of the evaporation
pond liquid of the disgccal area. Based upon the results of this screening
and previous analyses by Anaconda (1956-1987) the parameters listed on Table 4
will be run in the designated background wells and point of compliance wells
to determine if these species are hazardous constituents subject to paragraph

5B(5) of Criterion 5. There will be no monitoring of other Criterion 13 para-
meters not found in the disposal liquid. Table 4 also lists the analytical

methods and nominal detection limits.

In order to provide additional quality assurance, the analytical labora-
tory will be EPA and/or state certified. Trip blanks and laboratory blanks

will be taken and analyzed by the laboratory for purgeable (volatile organics)
parameterr,. Analyses will continue to meet QA/QC requirements of USSRC guide-
lines 4.14 and 4.15, as do all environmental measurements at the site.

FREQUENCY AND SCHEDULE

The frequency and schedule for monitoring are summarized on Table 5. For

the purposes of determining background concentrations of indicator species for
statistical comparisons, a minimum of 12 representative background measure-
ments incorporating seasonal variations will be made. Therefore, samples and

analyses for indicator parameters in ground water from each background well
will be taken at each monthly sampling period for one yaar to establish back-
ground. During this background de t e rmi n,ition period, sampling and analyses
for indicator parameters in point of ecmpliance wells will be performed quar-
terly. Sa=pling and analyses for indicator species in background and point of
compliance wells, and statistica). comparisons will then continue semiannually
while under detection monitoring. These schedules are summarized on Table 5.

In order to determine what species are hazardous constituents potentially
subject to Paragraph 5B(5) of Criterion 5 and to provide additional data
should it be necessary to establish standards under Criterion 5B, the para-

-12-
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meters listed on Table 4 will be run in background and point of compliance

wells. Parameters which are detected in the screening analyses of ground

water will continue to be monitored quarterly for one year. At the end of one

year, the results of these analyses will be evaluated and the need for addi-

tional monitoring will be assessed and reported to USNRC.

DATA EVALUATION AND REPORTING

During detection monitoring, data evaluations and reporting will be as

follows:

1. During the first year, water levels and samples for indicator spe-
cies will be taken monthly in background wells and quarterly in
point of compliance wells. Samples for the hazardous constituents
potentially subject to Paragraph 5B(5) of Criterion 5 will be taken
quarterly. Ground water levels and chemical analyses will be re-
ported to USNRC quarterly.

( 2. When the results of analyses of the fourth quarterly round of analy-
ses are received, a single mean value and associated variance will
be calculated for each indicator species for each aquifer (San
Andres aquifer and Alluvial aquifer) that comprise the uppermost
aquifer at the site. That is, the values from both background wells
in a particular aquifer will be pooled to determine background
levels in that aquifer.

With continuing detection monitoring, background means and varia-
tions will be updated with the inclusion of subsequent values.

3. For each point of compliance well for each of the indicator species,
the mean and variance of the past four analyses will be calculated
and compared to background. Statistical comparisons will be made at
the 95 percent confidence level using Cochran's Approximation to the
Students t-test unless population distribution or character indi-
cates this is r.o t valid. If the latter is the case, an alternate
method will be oroposed and justified based upon the data.

4. Wh2n comparison of a point of compliance well with background shows
a statistically significant increase (or pH decrease) in any of the
indicator species that is suspected to be false. Anaconda will re-
sample and analyze to determine whether a sampling or analysis error
has occurred. Resampling will be performrd within 7 days of finding
that a statistically significant increase has occurred. If a sta-

-13-
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tistically significant increase is verified, Anaconda will work with
USNRC to establish ground water protection standards.

5. The results of statistical comparisons, notification of exceedances,
intent to perform verification sampling, or other important changes
in ground water conditions will be reported to USNRC.

6. In addition-to presentation of data collected and statistical calcu-
lations, ground water flow rate and direction vill be evaluated and
reported to USNRC at least annually.

GROUND WATER SAMPLING PROCEDURE

Prior to going in the field, the pH and conductivity probe will be clean-
ed using a mixture of 1 pH hcl and 1% acetone solution. The slope of the pH

probe will be calibrated using 7.0 and 4.0 pH buffer solutions (EPA Method
150.1). The calibration of the pH and conductivity probe will be checked and
corrected if necessary for each sample in the field.

The following equipment will be used on-site:

Conductivity Heter (with standard solution)
pH Meter (with buffers)
Water Level Meter

Thermometer

Sample Containers and Preservatives

500c1 Plastie Beakers
Plastic Bucket
Field Log Boon

Identification Tags or Markers

Ice Cooler with Ice

Portable Generator, 2,000 Watts

0.45 Micron Filters and Filtering Apparatus

Distilled Water for Rinsing
'
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Table 6 lists container types, preservative methods and maximum hold

times for the various parameterr to be analyzed.

All monitor wells have dedicated electric sampling pumps installed which

are powered by a port;ble generator. Some wells in Anaconda's monitoring net-

work are offsite private wells which already have pumps for water supply pur-
poser.

Tne following outlines sampling procedures:

1. Take the water level depth measurement from the defined measurement
point (usually the top of the casing). Calculate the ground water
elevation and record.

2. Pump the well until approximately two to three casing volumes are
pumped out. Take temperature, pH and conductivity measurements.
Pump for at least five minutes more and take another set of tem-
perature, pH and conductivity measurements. Keep pumping and mea-
sure the above parameters every five minutes until they stabilize
and then collect the ground water sample.

3. Record the date, time, water level, pH, temperature, conductivity
and any other comments on the field data sheet.

4. Samples shall be placed in the containers and preserved as indicated
on Table 6. The bottles for purgeable organics analysis must be
filled such that no air is left in the vial and must be immediately
sealed in the field. The sample should be kept out of direct sun-
light and kept on ice. Samples for dissolved metals analyses must
be filtered on-site with a 0.45 micron filter and then preserved by
acidification with nitric acid to a pH of less than 2 (add about 4
ml acid per liter sample).

5. Ship samples to the appropriate laboratory for analysis so that they
may be analyzed within the required hold times (Table 6). The
purgeable samples should be kept on ice during shipment.

6. Chain-of-custody documentation will be completed and sent with the
sample shipment as appropriate.

d
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TABLE I

STRATICRAPitfC DF%CRTFTi(We AND WATTR-VARY 1sC CMARACTTE1STICS

Thiennese
Age tinit gy,,t)

_

Lithologic Charactert?tice Werer-Bearing Cherecterletice

Custernery 9ecent Allwet"* 0- 50 Telley-fill depeelte of unceneelidated sitt. A!!awfue end beoelt form a single important eqwl-

clay eend and gravel. fer. Beest ellevge. moet productive portice.
''" 9'* "Y ****III 8**#*

Be**It O- 200 tweee te westemter beeste. estruded me lave
flows of varying thicknese end esteet.

Older Alluv1== O- 100 Telley fill depeelte of eend. grovel. sitt and
clay.

Quaternery(f) Bee 9tte Reche . Baealtte etader cones. plege end dikes. Unknown.

and Tertlery

Terttery Estreetve perbe O- 300 Basalt. rhyolite and tuff breccio Tielde water to springs et base of beestt et

favorable locatione.

Cretaceese Mesaverde Group. 1.000-1.500 tilty shete end thin- to thsch-bedded fine- Met utilfred in else er mill vicinity.

t'ndivided grained sendetene, with eene local cael bede.

Mencee Shale 700 300 F1 sty, calcareous mortne shale, with ecoe Tree Mersenos gendetene member yielde saet!
thick-bedded sendetenee in lower part. escente of fair quality water in esse viciotty.

Debate Sandeton* 50- 100 Meestve, medive- to caerse-grained sendetene. Met utilf red f or water supply in eine er et11
terally with interbedded silistene. eres.

Jerseesc Morrieen Foreetian 300- 500 Drweh Seein (upper) oceber ceneiste of mud- Breehy Beate and Westweter Canyon ocebere yield
stese and arbeele sendetene, centetne Jackpile emell quantities of felt to poor quality water.

eendetene et top of unit. Weetwater Canyon Deceptwre Creek member not known to yield ground
member eendetene and e=detene. Receptere water.

Cree 6 (lowe r) member et ternet ing eendetene
and etltetene er owdetene.

See tafeet Croup. 450 700 pgne- en medium-grained. In part sitty send- Blef f sendetene formatten to t *tlised for stock
thfivided etene, eiltetene, and clayatene. =tth ecoe watertes in Jachpile eine area. Tielde emell

lioretene is lower port. and meeelve crose- quantit tee of peer quality water,
bedded omedetene la basal port.

Trtemste tetanate Sandeten* 60- 100 Maselve creee-bedded sendetene. Isot ottitred in eine er o!!! etees.

Chinle Fermetton 1.600-1.600 Sittetene sad ==detene, with interbedded Utilf red for domestic. stock watering and ecco-
stit y sendetene med eme conglomeretic sand- stenelly irrigatten supply. * deter qwelity tair
etene. Some thin timestenee in opper part, to poor.

a thich sandetene unit near the middle. cen-
olderable sendetene in the lower part.

Perstee Sea Andree 1.teestone 30 ISO Thich-bedded to escotee Iteretees, sandy time- San Andres and Cleriete formattens comprise e
stone, and lley sendetene. The Ilmeetene single aquifer. Meet hfghly developed equifer in
otrate are covernewe in eeny lecelttles. Blueweter stee. Water quality good near outcrop;

# * ' " I" * ' " * ****** ** **** " *
Cleriete Sendeten. 125- 300 Thich-bedded to seestve. well-sorted mediums-

grassed sandstene. Some laterbedJed eiltetene
in basal part.

t! rer part fine-grained sitty esadetene and Tielde to several welle ce flank of Zant splift.
Tese F reetion 359 500 P

eedetene with eene layere of evaperttee and Encept in eetcrop areas, water is of poor quality.
Itsentene. I. ewer part time-grained sendetene.

Abe Formattan 500- 800 Arteele sendetene end sit t etnne, with numerewe Met utilfred in eree. Centaine water of peer
layers of conglomerate in lower part. quality and to deerly borted.

Fennsylventan(?) 0- 6AO Artene end eenglomerste and a few thtm Linknown.

erkeete liocatene lenees and bede of shele.

Cronite. Emetee. o*terbyelite. ochtet. and Unknown.
presambrian

greenntnne.

'
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TABLE 2

StHMARY OF AQUlFFR TFST prSt1TS

Specific Radfal
Capacity Duration Pumping Di s t anc e Pumping * Storage

Pumping At fad of or Oleser- of ( *> se r- Methode or Transmis- Coefficient Boundary
Rate Of Test Pumping vation vation Of Recovery sivity (dimension- Condition

Test Aquifer Well Lee Qpm) (y,pm/ f t ) (min) Well Well (ft) Aru l ysi s Iku t a ,rj B (gpd/f t) less) hted

A San 4adres- Anaconda #2 1.559 39 1.440 Pumping - Sp Cap P - 100.000
-10 ' ikg&BarClorieta Anac onda #1 Obs 426 D y. Art. P&R 0.3 196.000 1.3 m

B San Andres- Anaconda f5 2.000 25 4.620 Puerping - Sp Car 65.000 - Leakage
Clorieta Pilot Hole obs 33.5 Lky. Art. P 0.03 149.000 1.2 x 10~4 Og & Bar

Iky. Art. R 0.03 151.000 6.0 x 10-5 Lkg6 Bar

Anaconda #2 Obs 135 Lky. Art. P 0.2 498.000 1.4 x 10-2 ggg g g,,
Lky. Art. R 0.2 483.000 1.2 x 10-2 Lks & Bar

Anaconda #1 Obs $14 Lky. Art. P O.3 409.000 1.3 x 10-3 Ikg & Bar

Iky. Art. R 0.3 409.000 8.1 x 10 4 Lkg6 Bar

C San Andres- 5-1 2.300 55 2.610 Pumping - Jacob R 380.000 -

Clorieta

D Alluv ial B(M) 82 5.2 1.440 Pumping Sp Cap P 15.000 - Lkg6 Bar

P(M) Obs obs 72.5 Lky. Art. R 0.8 24.100 1 x 10-3 Lkg&Bar

E Alluvial C(M) 72 9.7 380 Pumping - Sp Cap P 24.000 - D g & Bar?

F Clorieta S(SC) 160 3.9 2.816 Pumping -

C(SC) ot:s 401.5 Lky. Art. R 1.0 24.400 5.3 x 10-5 I kg & Bar

D(SC) Obs $97.5 Lky. Art. P 2.0 29.100 8.9 x 10-5 Lkg& Bar

Ily. Art. R 2.0 33.900 2.5 x 10-4 IAg & Bar

085-3 1.003.1 Dist. DD P&R Lkg& Bar

085-2 1.504.9 Dist. DD P&R Lkg & Bar

** San Andres- Anaconda f1 600 428 1.560 Pumping - Jacob R - 410.000 - -

Clorieta
10/18-19/51

** San Andres- Anaconda #1 775 430 2.970 Pumping - Jecob R - 430.000 - -

Clorieta
10/22-24/51

** San Andres- Homestake 2.830 158 720 Pumping - Jacob R - 460.000 - -

Glorieta &
Alluvium
10/15/56

* Key: SP Cap = specific Capacity Leaky Artesian - Walton (1960.1970) Jacob = Jacob and Lohman (1952)
Distance l>D = Distance Drawdam P = Pumping R = Recovery Lkg & Bar = Leakage and Barrier

** From Gordon (1961)
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TABLE 3

WELL CONSTRUCTION SUMMARY

Total Open
dDiameter Depth Interval Lithology

a Elevationb (in) (ft) (ft) Qal Qb QToa TRc Psg PsyWell Aquifer

M(SC) S 6640.60 5 575 460-610c 0-15 - - 15-432 432-TD -

L(SG) S 6602.60 8 610 412-610C - 0-110 110-122 122-412 412-TD -

OBSf2 S 6629.60 5 319 10-319 - - - - 0-269 269-TD
OBSf3 S 6612.60 5 355 10-355 - - - 0-50 50-317 317-TD
S(SG) S 6621.14 8 337 159-280 - - - - - -

Aragon A 6616.33 6 144 137-144 0-2 2-88 88-144 - - -

E(MJ A 6613.08 4 100 67-90 - 0-73 73-82 82-TD - -

B(M) A 6608.64 6 161 117-150 - 0-121 121-147 147-TD - -

F(M) A 6600.31 6 136 94-115 - 0-95 95-112 Il2-TD - -

T(M) A 6609.40 6 142 128-133 - 0-128 123-133 133-TD - -

Notes:
Aquifera
A = Alluvial / Basalt aquifer
S = San Andres/Glorieta aquifer

b Elevation of measuring point (usur.Ily top of casing)
c Open hole completions; all other completions are slotted casing
d Lithology

recent alluviumQal =

old alluviumQToa =

basaltQb =

Chinle FormationTRc =

San Andres-Glorieta aquiferPsg =

Yeso FormationPsy =

~
'

-
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TABLE 4

ANALYTICAL PARAMETERS AND METHODS

Detection Limit
Parameter Method Description of Method (mg/1) Preservative

Arsenic EPA 206.2 (1) Graphite Furnace Atomization 0.005 Nitric Acid
Barium EPA 200.7 (1) Inductively Coupled Plasma (ICP) 0.01 Nitric Acid
Beryllium EPA 200.7 (1) Inductively Coupled Plasma (ICP) 0.005 Nitric Acid
Cadmium EPA 200.7 (1) Inductively Coupled Plasma (ICP) 0.005 Nitric Acid
Chromium EPA 200.7 (1) Inductively Coupled Plasma (ICP) 0.005 Nitric Acid
Cyanide EPA 335.2 (1) Manual Distillation - Colorimetric 0.005 Sodium Hydroxide
Fluorine / Fluoride EPA 340.2 (1) Potentiometric 0.5 None
Lead EPA 239.2 (1) Graphite Furnace Atomization 0.005 Nitric Acid
Mercury EPA 245.1 (1) Manual Cold vapor 0.0001 Nitric Acid
Molybdenum EPA 200.7 (1) Inductively Coupled Plasma (ICP) 0.005 Nitric Acid
Nickel EPA 200.7 (1) Inductively Coupled Plasma (ICP) 0.02 Nitric Acid
Selenium EPA 270.2 (1) Graphite Furnace Atomization 0.005 Nitric Acid
Radium EPA 903.1 (2) Coprecipitation - Radon Emanation 0.2 pCi/L Nitric Acid

(Ra-226+ Ra-228)
Thallium EPA 200.7 (1) Inductively Coupled Plasma (ICP) 0.03 Nitric Acid

* Thorium (Th-230) See below (3) Ion Exchange - Alpha Spectrometry 0.2 pCi/L Nitric Acid
Uranium EPA 908.1 (2) Fluorimetric 0.2 Nitric Acid

** Acetone EPA 624 (4) Purge and Trap - GC/MS 0.010 None - Septum Vial
Carbon Disulfide EPA 624 (4) Purge and Trap - CC/MS 0.005 None - Septum Vial

** H EPA 150.1 (1) Electrometric + 0.1 Nonep

References:
(1) Methods for Chemical Analysis for Water and Wastewater, EPA-600/4-79-020, Revised March 1983.
(2) Prescribed Procedures f ar Measurement of Radioactivity in Drinking Water, EPA 600/4-80/03, August 1980.
(3) EMSL-LV-0539-17 Radiochemical Analytical Procedures for Analysis of Environmental Samples, March 1979, p. 33
(4) 40 CFR 136, Appendix A, July 1986.
* Not included in Criterion 13 hazardous constituents list for Bluewater Mill since mill did not produce

thorium byproduct material.
** Not in Criterion 13.

All metals and radionuclides are dissolved.



' FABLE 5

DETECTION MONITORING SCHEDULE

Sampling Event

Semiannually
Perameter Spring 88 Summer 88 Fall 88 Winter 88/89 Thereafter

Inlicator Speciesl

Background Wells XXX3 XXX3 XXX3 XXX3 X

Point of Compli-
ance Wells X X X X X

Other2 X X X X

W;ter Level 4 XXX XXX XXX XXX X

N:tes:

1. Ipdictor species are pH, As, Se (dissolved).

2. Other parameters are Ba, Be, Cd, Cr, CN, F. Pb, Hg, Mo, Ni, T1,
Ra-226 + Ra-228 Th-230, acetone, carbon disulfide (all metals and
radionuclides are dissolved). Parameters not detected in the first
screening analysis will be dropped from the analytical program.

3. Iridicator species are to be measured monthly from each background
well during first four quarterly sampling periods.

4. Ground water flow rate and direction to be evaluated and reported
annually.

Background wells are E(M) and Aragon in Alluvial aquifer; and M(SG) and
L(SG) in San Andres aquifer.

Point of compliance wells are B(M), T(M) and F(M) in Alluvial aquifer;
and OBSf 2, OBSf 3 and S(SG) in San Andres aquifer.

Schedule assumes NRC approval by March 1, 1988.

|
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T TABLE 6
-

CONTAINERS, PRESERVATIVES AND HOLD TIMES

j Maximum;

x Parameter Container Preservation Hold Time
:

HNO <pil2 6 monthsMetals (total) I liter plastic or glass 3

j Radionuclides (total) I liter plastic or glass HNO <pH2 6 months3
, 9

-

Metals (dissolved) I liter plastic or glass Filter on-site 6 months
with 0.45 micron

!5 filter HNO <P 23 H
_

i Radionuclides (dissolved) I liter plastic or glass Filter on-site 6 months
; with 0.45 micron

filter HNO <pil23=
5i

Fluoride 300 ml plastic or glass None 28 days=
s

E Purgeables 3 ea 40 ml glass vials Cool 4*C, 14 days
2 Teflon cap

| no headspace
m
-

plastic or glass None ImmediatepH,
On-site=

2

Cyanide 500 ml plastic or glass cool 4*C 14 days
j NaOH to pH >l2

s

,2
-

*
_

-
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APPENDIX

SELECTED WATER QUALITY DATA
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Tile ANACONDA MINERAI.S CDMpANY Description: _. Tailings Mixed I,tquor

NtV MEXICO OPERATIONS Year: 1985

Temp pff p!! EC EC 11C0 C03 C1 SO4 Na K Ca Mg Mn NO3 SiO TDS Alpha Beta Pb-210 Ra-226
3 2

Nt e *C 1.i b Field Lab Field gg g . ppm g ppm ppm mmmE Dried pC1/1 pCi/1 pC1/1 pCi/1

1/2 3.5 1.72 2.11 60000 60000 nil nil 3000 26000 1700 69 506 1100 1200 26.4 80 47750 57

2/1 2.0 2.00 2.16 60000 52500 nil nil 2650 22800 1700 78 495 880 1100 27 106 45025 80

3/1 8.0 1.80 2.20 54000 42000 nil nil 2310 17000 1700 59 480 720 1200 26 106 39925 90

4/2 8 2.17 2.19 80000 56000 nit nil 3250 37000 2200 96 600 850 1400 26 85 52000 1.12505 68055 Ra-225 93
<10

5/7 14.5 2.48 2.20 65000 42000 nil nil 3500 25000 1800 64 750 960 1400 26 62 43075 '78

6/7 14 2.44 2.25 50500 55000 nil nil 2000 20000 1500 90 516 5to 1400 22 108 40125 111

7/1 32 2.23 2.32 46000 54000 nil nil 2250 23000 1600 44 400 790 1100 22 140 31900 91+74

8/1 16 2.51 2.29 60000 52000 nil nil 2500 24000 1800 30 658 530 1200 26 139 41375 103+16

Ra-228 Th-230 U-Nat As Ba Cd Cr F Pb lig Se Ag Cu Fe Zn Al B Co Mo N1 V PO4
Date pC1/1 ti l /1__ mrf t m m m n Ipm m ppm n m m n pre g g pra g ppm pra pre

1/2 115.1 25 2100

2/1 115.2 0.4 <1.0 0.7 0.7 20 0.20 <.002 0.18 0.05 1.87 2190 41 1700 0.30 2.3 0.6 3.1 155 24

3/1 112.5 20 2610

4/2 <10 5.5957 122.45 0.50 <1.0 0.19 0.90 30 0.20 <.002 .09 <.05 1.90 2320 30 1700 0.20 1.8 1.20 1.6 165 25

5/7 111.27 15 2010

6/7 109.46 1440

7/1 103.18 0.4 <1.0 .34 .80 50 .60 <.002 .07 <.05 1.65 1220 29 2100 0.70 2.8 .40 5.3 174 45

8/1 115.89 32 1740

I

|

. . . ..

. ..

. . . . . . . .. . .. .
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The Aneconda Minerals Company
New Mexico Operations

Chemical Analyses of Ground Water Samples

Type of
Analysis B(M) C(M) T(M) K(M) U(M)
======== ======== ======== ======== ======== ========

Sample Date 04-06-87 04-06-87 04-06-87 04-09-87 04-08-87
___ ______ ______ _ ..-____ _____ _ _____ _____ __ ______ _________ _

W.L., feet 6521.71 6513.64 6494.15 6545.4 6489.5
______ _______ . ___ ________ __ ______ ___ ... __ . __ __ _ .__ .. .

Temp., C. 14 14 14 15 14
_ _ _ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . _ _ _ . _ _ _ _ . _ _ _ _ _ _ . _ _ _ . . . . .

pH 6.51 6.82 7.01 6.74 7.3
___ . ..________ _____ __ ______ _ __ _______ . __ _____ .

E.C..uOhms/cm 15000 1150 1425 7250 2400
. ___ . _____ ...___.... _____ _____ __ _ ______ ______ _______ ..

HCO3, mg/l 479 239 298 22 345
________ __ ._______ ___ ___. __ __ . _ __ ____ __ __ . _____

CO3, mg/l O O O O O
...._________ __________ .. ____ ________ _ .. ________ ___________ .

C1, mg/l 3050 65 70 1500 194
_ . ______ ... _____ ____ _____ __ __ .. _____ _ _____ _ _ . __ ___

SO4, mg/l 3200 301 310 2000 570
__ .... __ __ __. ___ .._ .. ___ _ _________ ______ . ___ . . _

Na, mg/l 2000 95 150 1100 370
______ ____ _______ __ ___ ___ ___ ___ ___________. _ .. . . . .

K. mg/l 29 1 1 3 7
. ______ _______ . ___________ _______ __ __ ________ . ____ . ____ .

Ca, mg/l 610 130 120 600 150
________ __ .. _____ ____ _ _ _____ .__ __ _______ . __ ________

Mg, mg/l 500 38 42 140 39
_ _______ _______ ____ _ _ ____ .. _ . __ ___ __ _______ _______

Mn, mg/l 16 0.005 0.024 3.2 <.005
_____ ..________ ___ ___ _________ ______ ___ . .__ ________ ______

NO3, mg/l 49 15 26 40 43
____ ___ ______ ___ _____ ___ __________. ______________ .. ___ ... .

F, mg/l O.14 0.28 0.32 0.13 0.25
_. . .. __ ___. . ____ ________ .. _____ _______ __________

NH3, mg/l 10.4 0.24 12.22 2.9 1.33
. ______.. _____ _ ___ ___ ____________ ____ ._______. . ____ ____

TDS, mg/1 11000 038 936 6440 1650
__ . .-_ ___________. .. . ...__ ________ . ___ ______. ____ . ___ .

Cd, mg/l <.005 <.005 <.005 <.005 <.005
______ _-- .. ______. ____ . . .. _. ____. __ . _________ ______--

Pb, mg/1 <.005 <.005 <.005 <.005 <.005
----____.________. ... .. _ ..__. .. _ . _ .__. __. . .._______

Se, mg/1 0.057 <.005 O.01 0.022 0.006
_____ .. _ .. . _____.__.. .,____ __ _ _____ ...__.,._. _____ ...____

Cu, mg/l <.005 0.000 <.005 <.005 <.005
..____. __ __ . _________.__ . . .... . ______.....__ _______ . ..... .

Fe, mg/l 10 <.01 0.14 120 0.05
______ ______ . ___ ___ .... ..____. .... . . .____ .... . _____ ..

Co, mg/1 <.005 <.005 <.005 <.005 <.005
_.... .. .._. ._ _. . ___ . ..... _____ ._ ..______ __.,__.._ _____.

Ni, mg/l <.02 <.02 <.02 <.2 <.2
. . . _ _ _ _ . . . . . . . . . . . . . . . . . . _ _ _ _ . . . . . _ . . . . . . . . . . . _ _ _ . . . . .



The Anaconda Miner'als Company
New Mexico Operations

Chemical Analyses of Ground Water Samples

Type of
Analysis X(M) L(SG) S(SG) Obs-3 W(SG)
........ ........ ........ ........ == ..... ........

Sample Date 04-08-87 04-06-87 04-06-87 04-06-97 04-08-07
___________________._______ __________ _______________.______________.____

W.L., feet 6481.96 6495.27 6400.85 6480.45 6471.91
.... ......_______ ___..______________________ ___________________________

Temp., C. 14 17 14 14 16
________________ .________________ . _____________________________________

pH 7.29 6.78 6.72 6.92 6.92
,

______________________________ .._______________________ ......________...

E.C.,uchms/cm 3300 2650 5000 -5300 3400
_ . . . _ _ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . . _ _ _

HCO3, mg/l 306 531 319 109 295
.__________________________..__________________...__....__________________

.CO3, mg/l O O O O O
__________..... _______________ ......___...____________...________.......

C1, mg/l 350 192 670 921 449
_____ .. __ _______. __________________.______ .....____________.._______

SO4, mg/l 850 560 1520 1570 910
>

1 ___..____ _____________..__..__.........._.. _____________ _____.....__...
i

Na, mg/l 430 400 560 640 360
______..____ ........._________________.._________________________________

K, mg/l 7 4 9 14 11
... ___________________...______________________.._____ ..____ .. ..______

Ca, mg/l 350 120 340 310 310
, _______________________...__________________________..._________.._....__.
i

i Mg, mg/l 64 82 230 210 99
..____. ..__ ._____.....__ _____________.______..________... ._____......

Mn, mg/l 0.015 0.056 2.3 0.7 0.03

|
___________________________________ .._ .. .....______________.__________.

NO3, mg/l 84 <1 19 12 84 *

. ......_________________...__________________________________________..__

| F, mg/l O.24 0.59 0.3 0.24 0.5
L

,___________________________________________________________ ______________

NH3, mg/l <.1 0.12 10.4 4.36 4.6 '

___......__...___________________________________________.._____.___._____

TDS, mg/l 2460 1680 4060 3990 2640
s

_________...__....._____ ._____________________________ ...______ _____...

Cd, mg/t <.005 <.005 <.005 <.005 <.005 "

~
___ __.. _-_____ .____..________________________.._________,.____._.._____ t

Pb, mg/l <.005 <.005 <.005 <.005 <.005
,

s
t. ______ _______________ ..________ ._____________...____________________.
*

Se, mg/l <.005 < 005 0.011 0.005 0.01-

_________________________________...____________...__________________ ____ ;
'

Cu, mg/l <.005 <.005 <.005 (.005 <.005 !

________..____._________________________________..________ __________ .___
~ Fe, mg/l O.02 0.82 62 53 <.01
- __________ ......__ .________.....__________.________ _____...__ _____....

Co, mg/l <.005 <.005 0.006 <.005 <.005
, __ ______...__.._______......________..._______________....________...____

Ni, mg/l <.2 <.02 <.02 <.02 C.2 <
, ,

____..__...______________....._________________________ _.......__ _______

@



__ __

The Anaconda Minerals Comp'any
New Mexico Operations

Chemical Analyses of Ground Water Samples

Type of North Monitor
Analysis C(SG) M(SG) Well Well 1(SG)
======== ======== ======== ======== ======== ========

Sample Dste 04-09-87 04-08-07 04-08-87 04-13-87 04-08-87
______....._______________________________ ____ ._________________________

W.L., feet 6474.43 6485.68 6483.14 6477.51 '6470.12
__________ ___ ... ......___________________. ___.._____...______._________.

Temp'., C. 14 16 17 16 16
_____ __________..______.____ ......__________________ ....___________.__

pH 6.02 7.1 7.03 6.69 6.81
...______________________________._.... ___________ .............______...

E.C.,uchms/cm 3025 1700 2050 3000 3700
____..._____________ ________________________......____________________ .s

HCO3, mg/l 378 348 255 427 387
_____________________________________ ..________..___________________.....

CO3, mg/l O O O O O
...________ .________.._______________________.. _________________________

C1, mg/l 300 90 164 340 516
_____..... _______________. _...__________________________________________

SO4, mg/l 1020 300 550 790 1070
_________________ ..._____ ._________________ .... .._________ .... _______

Na, mg/l 300 130 230 310 300
......._______ ..__ .______________________.......________________________

K, mg/l 9 9 11 13 13
_____.._________________________________________________________..... __..

Ca, mg/l 300 100 120 260 330
_____________________.__...___. __..._____________..________..___.._______

Mg, mg/l 140 50 72 98 130 t
i

____________.._____________________________________________.._____________

Mn, mg/l O.37 0.016 0.056 0.04 <.005
|

_____________________________..___________ ________________________. .____

l NO3, mg/l 27 4 1 3 26
t,

_________________________________________________________ .____________...

F, mg/l O.24 0.7 0.47 0.50 0.53
( ____......._______________________________________________________________

NH3, mg/l 3.02 <.1 0.36 <.1 1.09
....._______________ ___________________..._______________________________

f TDS, mg/l 2750 1220 1480 2370 2900
L _______..____________________________..___ .________....... _________ ___.

Cd, mg/l <.005 <.005 <.005 <.005 <.005
__________..________ ..____ _______________.__________________________.....

[ Pb, mg/l <.005 <.005 <.005 <.005 <.005 !
....._________________.__._____.....________ ___ _______.___._____________ ,

,

Se, mg/l 0.009 <.005 <.005 <.005 0.012

{
..____________..._____._______________________________...._________.______

Cu, mg/l <.005 <.005 <.005 <.005 <.005
___.___. ______..._______..___________________.___________________________

Fe, mg/l O.42 0.06 0.49 0.61 0.03
__________________....______..._______..__________........________________ .

L

Co, mg/l <.005 <.005 <.005 <.02 <.005
._____. __________________._______...._________..__....______________..__.

N1, mg/l <.20 <.20 <.20 <.01 <.20
________. __________..__..______...... _____ .____._________...._______... ,

&

___
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The Anaconda Minerals Company ,

1New Mexico Operations '

Chemical Analyses of Ground Water Samples

>

Type of Berryhill Floyd Roundy -

Analysis House Aragon Harmon E(M) F(M)
........ ........ ........ .... a.. ........ ........

Sample Date 04-13-87 04-13-87 04-13-87 04-08-87 04-06-87
___. ..._______... ____________..._______ .____....___.._________________.
W.L., feet 6523.29 6531.93 66.27 6543.32 6495.88
.._______ .._______....___________________________ .__ ._______..________.
Temp., C. 13 13 13 13 13
______________ .... _____ ____....____..__ ...._________________________.
pH 7.39 7.12 7.04 7.42 7.27
______ ._..______________________..._____ .__________________________.....
E.C.,uchms/cm 1100 1150 1200 1100 830
______________________________________________.._________..______________.
HCO3, mg/l 229 231 352 202 193
_____ ____..__________________________.______..___. ___ _________________
CO3, mg/l O O O O O
______________ .________...______________________________.._________..___..

C1, mg/l 39 54 30 61 33
. ___.________ __________.______.....______...._______...____,_-___....__

SO4, mg/l 301 310 301 313 196
_____________..... ____ .. _______..... __________________________________

Na, mg/l 53 25 38 59 30
...______________________..__._________. _________________________........

t

| K. mg/l 4 3 2 5 <1
____________ ._____________. _____________________ .. ___ .....___________

Ca, mg/l 140 180 190 150 110
( ..______________________ __...____________...__.._____..______....._______

Mg, mg/l 38 47 43 34 33
....._________.___________________............_______..______..._______...

Mn, mg/l O.008 0.006 <.005 0.016 0.006
_____......_____________________________...__...____...___________________

NO3, mg/l 19 27 17 12 12
_____.._____________________....____________________________________.... .

F, mg/l O.3 0.3 0.25 0.24 0.32
_______________________....____________.._________________________________

NH3, mg/l <.1 <.1 <.1 <.1 <.1'

.....______________________ .__________.......... ____..._____________..._

TDS, mg/l 866 864 994 862 602-

___________________________________ _____________..______________________

Cd, mg/l <.005 <.005 <.005 <.005 <.005
.______..__.____.______ __..____... . ____....__________ ___ ___.___..____.

-

Pb, mg/l < 005 <.005 <.005 <.005 <.005
- _____ __,,_.________...._________ _____...._________________ .._____ ______

Se, mg/l (.005 <.005 <.005 <.005 <.005
7 ____..____.. ________....__..._________....__________________________..___

L Cu, mg/l <.005 <.005 <.005 <.005 <.005
______...._______. ____..._______....__________....____________..__.______

Fe, mg/l 0.02 0.01 0.03 <.01 0.01
e
i __.________..._______........________________________..___________...s____
<

Co, mg/l <.02 < .02 <.02 <.005 <.005'

_ ______.._______..________..___.___...._____________..._____ ____________

NL , mg/l <.01 < .01 <.01 <.2 <.02-

..________..___....______________.._._____ ______.._.__.___________.._____%

l
i
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The Anaconda Minerals Company |-

E New Mexico Operations j . 7
' '

Chemical Analyses of Ground Water Samples .

r

. .

.
.

_ Type of Berryhill Allen
Analysis Sec.5 Bowlin's Payne ANA#4 ANAWS
........ ........ ........ ........ ........ ........

--

_L Sample Date 04-10-87 04-13-87 04-09-87 04-13-87 04-06-07
_______________-__________-______-.._____.---___________..__._____________

i W.L., feet N/A N/A 6479.56 6475.84 6476.37
________ _____________________.. ____-______________-_..__________-_______

y;p
- Temp., C. 17 13 13 13 14 W h,e

. e-=
--

_______________ _____..________-____________________._____________________ w-! .t

_ _______.._____. ____________________. ____________________________________
. ,%_.pH 6.8 6.89 7.43 6.99 6.06t--

_w
. . .

L E.C.,uchms/cm 2900 2000 820 1100 1550 f T h *N
Io .g

g q.
,y .- _____ _-_____________-..._____-_-__---.-___- __________ -___...____ -_____

HCO3, mg/1 548 385 196 290 281 .'h<:-

, , . ,

____...______ _----_________________________ --__.--_-___-_____--. -_-___-. w.+
.

~,

? CO3, mg/1 O O O O O c-{r 4- s- y ,
3ew ____...________--________-___________________.-_ _______-_______-._-__.--

'W~ "=
E C1, mg/l 198 146 25 44 100
R _____ .________________________________________________________--_-_______

SO4, mg/1 690 570 212 290 400=

______--.. ________________-____________-__.-----..__ _---___ -____-___-

Na, mg/l 350 190 31 61 110
__.. ____________________--_______________________ -__.___ ______. ___...

"

K, mg/l 14 5 3 4 1
-
-

. _-__.__ _____________._______________-......_______________ ___-__. _-__

h Ca, mg/l 230 210 120 140 160
= .._____________________________________ _____________ --__________________
-

Mg, mg/1 76 72 28 41 50
_

_ _____....._____________________ __...________________________ -_..________
m
- Mn, mg/l O.024 0.011 <.005 <.005 0.032

.._______ _________________________----________________________ ..-_______

NO3, mg/l 1 7 12 22 21
- _____________.-_________________________..________________________________

F, mg/l O.43 0.32 0.37 0.49 0.56_

... _____________.-_____.. _______________________________________________

NH3, mg/l <.1 <.1 <.1 <.1 0.36
_ _______________________________ _______ ._____________.. _________________

_

TDS, mg/l 2070 1470 676 860 1000
- ...______. ________________________________________________...____________
-

Cd, mg/1 <.005 <.005 <.005 <.005 <.005
,

___________________.-_-___________________________________________ .._____

Pb, mg/l <.005 <.005 <.005 <.005 <.005
________...-_________-______________________________________________._____

,
Se, mg/l <.005 <.005 <.005 <.005 <.005
_________________________... ________________________ _____________ . ____

Cu, mg/l <.005 <.005 <.005 <.005 <.005
_____.... _______________________________________________ ________________

-

Fe, mg/l 3.6 0.04 <.02 0.02 0.28
_

__________-._____ ________...._____._..__.._.._________. ______._. ______

_
Co, mg/l (.005 <.02 <.005 <.02 <.005-

__-___ ________________...._________.___.____..__ ______________..____ ._

Ni, mg/l <.2 (.01 <.2 <.01 <.02
. -_-_____. _____...... __..___-__________________________..______. .___

E

-



The Anaconda Minerals Company ,

New Mexico Operations
Chemical Analyses of Ground Water Samples

Type of Mexican Sabre Engineer's
Analysis Camp Pinon Well
........ ........ ........ ........ ........ ........

Sample Date 04-09-07 04-09-87 04-13-87
___.._________________________________..________. _________________ ....__
W.L., feet 6484 6474.44 6522.89
___________.______...___________________________________..________________
Temp., C. 13 14 10
______. __..______..______. ________________________________..___ ____.._

pH 7.26 7.73 7.4
......_______.___________________.________________________________________
E.C..uchms/cm 725 1100 1100
__________________________________..______________________________________
HCO3, mg/l 213 255 235
____________________________________________________ . ___________________
CO3, mg/l O O O
.._____________.________..____________________. _____________ ..______. __
C1, mg/l 12 62 38
-__....____ ._____________..________________________________..____________
SO4, mg/l 149 287 287
..____ ._____.....______________________________.._______________________.
Na, mg/l 46 81 59
______.______________..________.. ______...___. ______________ ___________
K. mg/l 3 7 4
... ____...____...._________ .........___._____.________..______________._
Ca, mg/l 84 110 130
_____ .________________________..._______.....____________________ . ________
Mg, mg/l 29 47 37
_.... .. ....__________ -____.._________.._______________________...._.....
Mn, mg/l O.027 0.47 0.016
______.______....__._____._________________.___________ __________________
NO3, mg/l <1.0 1 27
__________. ___..________________c_____.. _______________ ._______________.

< F, mg/l O.38 0.42 0.28
( .______________________________________________________________________. .

NH3, mg/l <.1 10.2 C.1
__________________________ ______________________________________________

( TDS, mg/l 494 828 862
______._________________________________________________. ____ ........___
Cd. mg/l <.005 <.005 <.005
______......._______________. ______._______... ___________. ______...____
Pb, mg/l <.005 <.005 <.005
_______.__..__....___.. ______________________.______________....___..____
Se, mg/l <.005 <.005 <.005
____. ____....____________.... ______________...._________......___..______
Cu, mg/l <.005 <.005 0.14
...___.___________________...._______________________....______________...
Fe, mg/l O.32 0.41 0.01
______.__._______.w.___..___ ______. .______..______________... _________.

Co, mg/l <.005 <.005 <.02
_____________..._________...________________________________________ ....-

Ni, mg/l <.2 <.2 < 01
_____.__..___..._____.____.____________.. _______. ._____ .. _________ __.

&
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The Anaconda Minerals Company
New Mexico Operations

Radiological Analyses of Liquids
.,

Sample location : SDSu5
Sample type : Ground water Date collected 04-02610-87

Concentration Error estimate LLD
Radionuclide uCi/ml uCi/ml uCi/ml
............ ............. ............... ........

U-nat 1.48E-08 9.01E-10 1.10E-10
Ra-226 4.COE-10 2.OCE-10 1.COE-10
Th-230 2.OOE-10 2.OOE-10 1.OCE-10
Gross alpha 3.60E-08 3.30E-08 2.00E-08
Gross beta 4.OOE-09 9.00E-09 1.50E-08

.

Sample location : SDS*7
Sample type : Ground water Da+= collected 304-02L10-87

Concentration Error estimate LLD
Radionuclide uCi/ml uC1/mi uCi/ml
............ ............. ............... ........

'

U-nat 1.06E-07 7.03E-09 1.10E-09
Ra-226 1.70E-09 3.00E-10 1.OCE-10
Tn-230 8.OOE-10 4.00E-10 2.00E-10
Gross alpha 3.00E-08 1.20E-07 2.00E-07
Gross beta 6.90E-08 7.00E-08 1.10E-07

Sample location SDSW15
Sample type : Ground water Date collected 404-02&10-87

,

Concentration Error estimate LLD
Radionue11de uCi/ml uCi/ml uCi/ml
............ ............. ............... .........

3 %

U-nat 1.14E-OB 7.56E-10 1.10E-10

f Ra-226 5.OOE-10 2.00E-10 1.00E-10
Th-230 0.00E+00 1.OOE-10 1.00E-10

'

Gross alpha 2.OCE-OB 1.COE-08 1.22E-09 .

Gross beta -1.00E-09 5.00E-09 9.00E-09

[

.

_ _ _ _ _ _ _ _ _ _ _ _ . _ _ .
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The Anaconda Minerals Company
New Mexico Operations

Radiological Analyses of Liquids

Sample location : SDSW19
Sample type : Ground water Date collected 104-02L10-87

Concentration Error estimate LLD
Radionuclide uCi/ml uCi/ml uti/ml
............ ............ ............... ........

U-nat 1.43E-08 9.40E-10 1.10E-10
Ra-226 1.00E-10 2.00E-10 1.00E-10
Th-230 1.00E-10 1.00E-10 1.00E-10
Gross alpha 2.70E-09 1.00E-00 2.10E-08
Gross beta 6.00E-09 B.00E-09 1.20E-00

Sample location : H(C)
Sample type : Ground water Date collected 104-02L10-87

Concentration Error estimate LLD
Radionuclide uCi/ml uCi/ml uCi/ml
===......... ............. ............... ........

U-nat 2.52E-09 1.67E-10 1.10E-10
Ra-226 1.00E-10 2.00E-10 1.00E-10
Th-230 1.00E-10 2.00E-10 1.00E-10
Gross alpha 1.00E-09 6.00E-09 1.00E-08
Gross beta 1.00E-09 5.00E-09 9.00E-09

(
Sample location B(M)

( Sample type : Ground water Date collected 304-06-87

Concentration Error estimate LLD
[- Radionuclide uCi/ml uCi/ml uCi/ml

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

U-nat 2.42E-06 1.60E-07 1.10E-08
'

Ra-226 3.00E-10 2.00E-10 2.00E-10
Th-230 2.00E-10 2.00E-10 2.00E-10

F Gross alpha 2.10E-06 3.00E-07 1.20E-07
L Gross beta 9.30E-07 1.30E-07 1.60E-07

~
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The Anaconda Minerals Company
New Mexico Operations

Radiological Analyses of Liquids

Sample location : C(M)
Sample type Ground water Date collected 304-06-87

__

Concentration Error estimate LLD
Radionuclide uCi/ml uCi/ml uCt/ml
............ ............. ............... ........

U-nat 5.07E-08 3.36E-09 1.10E-10
Ra-226 4.00E-10 2.00E-10 2.00E-10
Tn-230 0.00E+00 1.00E-10 1.OOE-10
Gross alpha 4.60E-08 1.40E-08 1.30E-08
Gross beta 1.40E-08 6.00E-09 9.00E-09

Sample location : T(M)
Sample type : Ground water Date collected 304-06-87

Concentration Error estimate LLD
I Radionuclide uCi/ml uCi/ml uCi/mi
! ............ ............. ======......... ........

,

U-nat 1.36E-07 9.02E-09 1.10E-09
Ra-226 1.00E-10 2.00E-!O 2.00E-10
Th-230 0.00E+00 1.00E-10 1.00E-10
Gross alpha 1.30E-O*e 2.00E-09 1.40E-08
Gross beta 4.00E-08 7.00E-09 9.00E-09

Sample location : K(M)
Sample type : Ground water Date collected 304-09-87

.

Concentration Error estimate LLD
Rad i o riuc l i de uCi/ml uCi/ml uCi/ml
==.......... ............. ............... ........

! U-nat 3.01E-08 2.00E-09 1.10E-09
| Ra-226 3.00E-10 2.00E-10 1.00E-10

Th-230 -2.00E-10 2.00E-10 2.005-10
Gross alpha 7.50E-08 5.30E-08 5.20E -08
Gross beta 3.30E-08 3.90E-08 6.30E-08

N
-_ - - - - - - - - - - - - - - - - - - - _ - - - - - - _ _ _ _ - _ _ - _ - - _ _
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Tho An:ccndo Mingrolo Ctmpcny
New Mexico Op rotions

Radiological Analyses of Liquids

Sample location : U(M)
Sample type : Ground water Date collected 304-08-87

Concentration Error estimate LLD
Radionuclide uCi/ml uCi/ml uti/ml
............ ............. ............... ........

U-nat 2.81E-07 1.86E-08 1.10E-09
Ra-226 2.00E-10 2.00E-10 1.00E-10'

Th-230 1.10E-09 4.00E-10 1.00E-10
Gross alpha 4.00E-07 6.00E-08 1.70E-08
Gross beta 1.30E-07 1.00E-08 1.60E-08

Sample location a X(M)
Sample type : Ground water Date collected 204-08-87

Concentration Error estimate LLD
Radionuclide uCi/ml uCi/ml uti/ml
............ ............. ............... ........

U-nat 2.05E-07 1.36E-08 1.10E-09
Ra-226 0.00E+00 2.00E-10 2.00E-10
Th-230 0.00E+00 1.00E-10 1.00E-10
Gross alpha 3.20E-07 6.00E-00 2.30E-08
Gross beta 1.00E-07 2.00E-08 F.40E-08

Sample location : L(SG)
Sample type : Ground water Date collected 304-06-87

Concentration Error estimate LLD
Radionuclide uCi/ml uCi/ml uCi/ml
............ ............. ............... ........

U-nat 5.30E-09 3.51E-10 1.10E-10
Ra-226 4.20E-09 4.00E-10 2.00E-10
Th-230 2.00E-10 1.00E-10 1.00E-10
Gross alpha 2.30E-00 1.90E-00 2.60E-08
Gross beta 1.20E-OB 1.10E-08 1.80E-08



_
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Tho Cnicon'jo Min;r010 Campcny
New Mexico Operations

Radiological Analyses of Liquids

Sample' location S(SG)
Sample type : Ground water Date collected 304-06-87

Concentration Error estimate LLD
Radionuclide uCi/ml uCi/ml uti/ml )
............ ====......... ............... ........

U-nat B.60E-07 5.70E-08 5.50E-09
Ra-226 4.00E-10 2.00E-10 2.00E-10
Th-230 0.00E+00 1.00E-10 1.00E-10
Gross alpha 1.10E-06 1.00E-07 4.90E-08
Gross beta 2.40E-07 3.00E-08 3.60E-08

!

Sample location : Obs-3
Sample type : Ground water Date collected 104-06-87

Concentration Error estimate LLD
Radionuclide uti/ml uCi/ml uCi/ml
............ ............. ............... ........

U-nat 2.60E-07 1.72E-00 2.70E-09
Ra-226 6.00E-10 2.00E-10 2.00E-10
Th-230 3.00E-10 2.00E-10 2.00E-10
Gross alpha 4.00E-07 7.00E-08 5.10E-08
Gross beta 7.00E-09 2.50E-08 3.60E-08

|
l Sample location W(SG)

Sample type : Ground water Date collected 304-08-87

Concentration Error estimate LLD
Radionuclide uCi/ml uCi/ml uCi/ml
......s..... ............. ............... ........

!

U-nat 7.16E-08 4.75E-09 2.60E-10
Ra-226 5.00E-10 2.00E-10 1.00E-10
Th-230 1.00E-10 1.00E-10 1.00E-10
Gross alpha 1.30E-07 4.00E-00 2.30E-08
Gross beta 3.70E-08 4.60E-OB 2.40E-08

|

_ _ _ ___ _ ___ - ____________________________ ____ __________________ _ ___________ -
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The Anaconda Minerals Company
New Mexico Operations

Radiological Analyses of Liquids
C

_

Sample location : C(SG)
Sample type : Ground water Date collected 304-09-87

Concentration Error estimate LLD
Radionuclide uCi/ml uCi/ml uCi/ml
............ ............. ======......... ........

_

# U-nat 9.44E-07 6.26E-08 5,50E-09

k Ra-226 7.00E-10 2.00E-10 1.00E-10
j Th-230 1.00E-10 1.00E-10 1.00E-10

7 Gross alpha 8.20E-07 1.00E-07 2.40E-08
- ; Gross beta 4.50E-07 3.OOE-08 2.20E-08
b_s

b

a
- Sample location : M(SG)

-

Sample type : Ground water Date collected 304-08-87

Concentration Error estimate LLD
Radionuclide uCi/ml uCi/ml uCi/ml
======...... == .......... ............... ........

.

U-nat 9.49E-09 6.29E-10 1.10E-10
Ra-226 6.00E-10 2.00E-10 1.OOE-10
Th-230 -1.00E-10 3.00E-10 1.00E-10
Gross alpha 1.30E-08 1.10E-OB 1.20E-08
Gross beta 1.50E-08 9.00E-09 1.30E-08

.

-

Sample location : North well
Sample type : Ground water Date collected 04-08-87

Concentration Error estimate LLD
Radionuclide uCi/ml uCi/ml uCi/ml
............ ............. ............... ........

U-nat 1.23E-08 0.15E-10 1.10E-10
| Ra-226 3.00E-10 2.COE-10 1.00E-10
'

Th-230 0.00E+00 1.COE-10 1.00E-10
Gross alpha 2.10E-OB 1.50E-08 1.50E-08
Gross beta 1.30E-08 9.00E ,0,9 1.40E-08

-

h

-

M

---um-am "
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Tho An:ccndo Min rolo Campcny
New Mexico Operations

Radiological Analyses of Liquids

Sample location : Monitor well
Sample type : Ground water Date collected 304-13-87

Concentration Error estimate LLD I

Radionuclide uCi/ml uti/ml uti/ml
............ ==........... ............... ........

U-nat 1.59E-07 1.05E-OB 1.10E-09
Ra-226 2.40E-09 3.00E-10 1.00E-10
Th-230 -2.00E-10 2.00E-10 1.00E-10
Gross alpha 2.40E-07 5.00E-08 2.20E-09
Gross beta 8.90E-08 1.70E-00 2.20E-00

1

|
1

|
Sample location I(SG)
Sample type : Ground water Date collected 304-08-97

Concentration Error estimate LLD
,

Radionuclide uCi/ml uCi/ml uCi/ml |
|

|

U-nat 3.04E-07 2.02E-08 1.10E-09
Ra-226 1.10E-09 3.00E-10 2.00E-10
Th-230 0.OOE+00 1.00E-10 1.00E-10
Gross alpha 2.90E-07 6.00E-09 2.60E-OB
Gross beta 1.70E-07 2.00E-08 2.80E-08

{
Sample location : Berryhill House

( Sample type : Ground water Date collected 304-13-87

Concentration Error estimate LLD
[ Radionuclide uCi/ml uCi/ml uCi/ml

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

[ U-nat 4.60E-09 3.05E-10 1.10E-10
Ra-226 1.00E-10 2.00E-10 2.00E-10
Th-230 1.00E-10 1.00E-10 1.00E-10

~ Gross alpha 6.00E-09 B.00E-09 1.00E-00
Gross beta 1.00F-09 5.00E-09 9.00E-09-

-

%

&
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g The Anaconda Minerals Company-

1 New Mexico Operations
-- Radiological Analyses of Liquids
,

.

_

] Sample location Floyd Aragon
j Sample type : Ground water Date collected 304-13-87'

Concentr. tion Error estimate LLD
Radionuc1ide uCi/ml uCi/ml uCi/ml,s

; ............ ............. ....i.......... ........

i

;! U-nat 4.73E-09 3.14E-10 1.10E-10
Ra-226 1.OOE-10 2.OOE-10 2.OOE-10

_.

Th-230 1.OOE-10 1.OOE-10 1.OOE-10,

Gross alpha 1.OOE-08 8.OOE-09 9.OOE-09
Gross beta -2.OOE-09 5.OOE-09 8.OOE-09

.

?
F

Sample location : Roundy Harmon -

- Sample type Ground water Date collected 304-13-87

Concentration Error estimate LLD
Radionuclide uCi/ml uti/ml uCi/ml

'

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

U-nat 7.19E-09 4.77E-10 1.10E-10
Ra-226 2.OOE-10 2.COE-10 2.OOE-10
Th-230 2.OOE-10 1.OOE-10 1.OOE-10
Gross alpha 1.50E-09 1.OOE-08 1. ODE-08
Gross beta 4.OOE-09 5.OOE-09 9.OOE-09

Sample location E(M)
Sample type : Ground water Date collected 04-08-87

_

Concentration Error estimate LLD
Radionuclide uCi/ml uCi/ml uCi/ml
............ ............. .. 4........... ===.....

U-nat 1.27E-08 8.42E-10 1.10E-10
-

Ra-226 2.OOE-10 2.OOE-10 1.OOE-10
Th-230 1.COE-10 1.OOE-10 1.OOE-10
Gross alpha 2.20E-08 1.20E-08 9.OCE-09
Gross beta 1.30E-08 6.OOE-09 9 COE-09

+

_



.. . .

_ - _ - _ -

<

,

The Anaconda Minerals Company
New Mexico Operations

Radiological Analyses of Liquids

Sample location i F(M)
Sample type : Ground water Date collected 304-06-97

Concentration Error estimate LLD
Radionuclide uCi/ml uCi/ml uCi/ml -

'
............ . 2.......... ............... ........

U-nat 4.64E-09 3.00E-10 1.10E .0

Ra-226 1.00E-10 2.00E-10 2.00E-10
Th-230 1.00E-10 1.00E-10 1.00E-10
Gross alpha 1.00E-09 6.00E-09 1.00E-OB
Gross beta 3.00E-09 4.00E-09 7.00E-09

Sample location : Berryhill Sec.5
Sample type Ground water Date collected 304-10-97

Concentration Error estimate LLD
Radionuclide uCi/ml uCi/ml uCi/ml
............ ............. ............... ........

U-nat 7.93E-09 5.26E-10 1.10E-10
Ra-226 7.60E-09 5.00E-10 1.00E-10
Th-230 2.00E-10 2.00E-10 1.00E-10
Gross alpha 2.30E-08 3.00E-CB 4.30E-08
Gross beta 2.30E-08 1.50E-06 2.30E-06

Sample location : Bowlin's
Sample type : Ground water Date collected 304-13-87

Concentration Error estimate LLD
Radionuclide uCi/ml uCi/ml uti/ml
............ ............. ............... ........

U-nat 1.23E-00 B.15E-10 1.10E-10
Ra-226 3.00E-10 2.00E-10 2.00E-10
Th-230 2.00E-10 1.00E-10 1.00E-10
Gross alpha 3.90E-00 2.00E-08 1.60E-08
Gross beta 1.40E-08 1.00E-08 1.60E-OB

(



..
.. .
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i Tha C.n:cendo Mincrolo Ccmpcny
'' New Mexico Operations

.r Radiological Analyses of Liquids

/
' Sample location : Allen Payne7 Sample type Ground water Date collected 804-09-87

Concentration Error estimate LLD
Radionuclide uCi/ml uC1/ml uCi/ml
............ ............. ==............. ........

U-nat 3.44E-09 2.2BE-10 1.10E-10
Ra-226 2.00E-10 2.00E-10 1.00E-10
Th-230 8.00E-10 4.00E-10 2.00E-10
Gross alpha 8.00E-09 9.00E-09 9.00E-09
Gross beta 6.00E-09 5.00E-09 9.00E-09

Sample location : ANA#4
Sample type : Ground water Date collected 304-13-87

Concentration Error estimate LLD
Radionuclide uCi/ml uCi/ml uti/ml
............ ............. ............... ........

U-nat 7.13E-09 4.73E-10 1,10E-10

Ra-226 4.00E-10 2.00E-10 1.00E-10
Th-230 0.00E+00 1.00E-10 1.00E-10
Gross alpha 1.70E-08 1.00E-08 9.00E-09
Gross beta 3.00E-09 5.00E-09 9.00E-09

(

(
Sample location : ANA#5

{
Sample type : Ground water Date collected 304-06-87

Concentration Error estimate LLD
[ Radionuclide uCi/ml uC1/ml uCi/ml

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

( U-nat 3.89E-00 2.5BE-09 2.70E-10
Ra-226 6.00E-10 2.00E-10 2.00E-10
Th-230 1.50E-09 4.00E-10 1.00E-10

[
Gross alpha 4.50E-OB 1.60E-08 1.60E-08
Gross beta 1.20E-08 8.00E-09 1.20E-OR

u

_
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Tha Cn condo Minerolo C mpcny
New Mexico Operations

Radiological Analyses of Liquids

Sample location : Mexican camp
Sample type : Ground water Dato collected 304-09-87

Concentration Error estimate LLD
Radionuclide uCi/ml uCi/ml uCi/ml
............ ............. ............... ........

U-nat 3.87E-09 2.57E-10 1.10E-10
Ra-226 5.00E-10 2.00E-10 1.00E-10
Th-230 2.OOE-10 2.00E-10 1.00E-10
Gross alpha 1.20E-08 7.00E-09 6.00E-09
Gross beta 8.00E-09 5.00E-09 B.00E-09

Sample location : Sabre Pinon
Sample type Ground water Date collected 804-09-87

Concentration Error estimate LLD
Radionuclide uCi/ml uCi/ml uCi/ml
............ ............. ............... ........

U-nat 2.58E-09 1.71E-10 1.10E-10
Ra-226 3.00E-10 2.00E-10 1.00E-10
Th-230 0.00E+00 1.00E-10 1.00E-10
Gross alpha 7.00E-09 0.00E-09 9.00E-09
Gross beta 8.00E-09 6.00E-09 9.00E-09

Sample location : Engineer's Well
Sample type : Ground water Dete collected 304-13-87

Concentration Error estimate LLD
Radionuclide uCi/ml uCi/ml uCi/ml
............ ............. ............... ........

; U-nat 7.45E-09 4.94E-10 1.10E-10
| Ra-226 1.00E-10 2.00E-10 1.00E-10
; Th-230 0.00E+00 1.00E-10 1.00E-10

Gross alpha 1.40E-00 9.00E-09 0.00E-09

| Gross beta 1.00E-08 6.00E-09 0.00E-09
|
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APh!L 1986 GROUNI' h%fik DATA

SAvtt IDENTIFICATION E LL C(50) WILL !(!0) WELL L(50) TLL R(50) ELL $($0) E LL W($0) AWOCA 44
tett SMPLED 5- 5-66 417S6 4 15-86 4-15-86 4-17 84 4 17-86 4-22-8e

A7J!rER I 1. 1. 1. 1. 1. 1. 1.

MAJ0:,10*S te;/1 except es noted)
CALCIUM (Co) 262. 340. 156. 192. 405. 356. 158.

ENESIUM (N) 140. 148. 90. 55. 290. 120. 45.

SCDIUM (N4) 265. 430. 3de. 143. 560. 3!6. 60.
P0f A$$10m (U 12.0 23 0 14.0 14.0 20.0 18.0 6.0
IIC'%% ATE (K03) 412. 443. 476. 366. 455. 347. 322.
CHLCi!DE(C1) 350. 456. 218. 98. 763. 4!8. 46.
SU' ATE (504) 10'4. 1123. 603. 414. 1737 992. 302.J
NITMTE (as W3) 20.0 22.0 < !.0 4.0 24.0 81.0 19.0
FLt2 !!( (F) .2 .5 .5 .8 .3 .4 .5

MTER LEVEL (feet) 6476 14 6470.61 6496.17 6434.90 6420.4! 64'2.!4 64?3.77
pH (units) 6.7 6.7 6.9 7.0 6.8 68 7.1
TEPFEMTUR! (C) 15.0 15.5 17.5 16.5 11.5 15.0 14.5
CONNCTIVITY (wi5es/ce) 3100. 3650, 2590. 1700. 51M. 3450. 1200.
TOTA. D!!!0iviD 50.!"i (!ct) 2'67. 2i!!. 1771. 127!. 4207 26!,9. B73.
O!550LVEt 51123 (colculated' 23!4. 2714, 1776. 1150. 4028. 2556. 795.
T0tt CAi!0NS (se4/L) 36.6 48.4 31.5 20.7 68.e 44.9 14.4

TOTAL M 0h3 (sta l) 36.9 43.9 29.9 1E.5 6!.5 39.9 13.2r

CHVIE It'.*:E (1 ett:t) -3.2 4.9 2.5 5.5 2.6 61 4.2

TM:E !>$ to;/1 disselve!)
MQ!A (as hM3) 2.9 14 < .! s .5 4.6 3.9 < .2
CADMIU9(Ct) < .001 < .00! < . 001 < .001 ( .CC1 < .001 < .001

C0!C (C:) < .01 < .C1 ( .C1 ( .01 < .01 < .01 < .01
COPFEk(Cv) < .C1 < .01 .01 < .C1 ( .01 ( .C1 < .01
1R;+ (Fe) .09 105 00 .?? 45 ti.0; .03 .C1

Li'I (Ft) < .01 < .C1 < .C1 < .01 .C1 < .C1 ( .C1'

MAC %ESE (Rn) 45 < .t1 .10 .02 3 60 < .01 < .01
hittEL(N1) < .10 < .10 < .10 .10 < .1C < .10 < .10
SELEt!UM(Se) < .01 < .01 < .01 ( .01 ( .01 < .01 < .01
LR'A!J' (L'. TOT AL) .8496 .4291 .0053 .C114 1.170) .0!!5 .0168

F# !OLS!!:R (3:1/1)
R'l!L* 2:t .5 .3 3.2 .2 .2 .3 < .2
T10 ! W 233 31.7 5.4 2.6 2.7 34 1 34 .7
ft:fi UM 5 36 . 305. 4. 9. !J2. 15. 13.
6R0!! !!ia 3! 3. 221. 18. < 10, 451, 23. < 10.

t O M u l!$ MIE

8 1:54 A G ES A A!FEk
2=KtLN!% A%!rt;
30!(t F0mi!On
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'1Akt1 (Continued-2)'

APRIL 1986 GROUND MTER DATA

OMPLE IKNTIFICAi!0N AM00NDA 95 BERRfMILL 05 DOWL!w$ MEI!C% CAW M0ulTOR ELL ICRTH WELL ELL 075-3
CTE SAe%ED 4 22 86 4-2286 4 24 86 42286 4 17 86 41786 41766-

A0V!FER 0 1. 1. 1. 1. 1. 1. 1.

MAJOR 10NS (eg/l except el acted)
CALCIUM (Co) 168. 250. 172. 78. 296. 125. 390.

iWGESIM (ng) 55. 94. 55. 34 . 122. 75. 230.

80B!UM (No) 93. 386. 147.- 44. 342. 228. 620.
POTA!3!UM (K) 10.0 23.0 10.0 4.0 22.0 160 22.0
8!CADOMTE (Kb3) 343. 694. 390. 271. 489. 306. 303.
CHLOF,I .E (C1) 90. 255. 89 12. 325. 182. 829.

Old. FATE (SO4) 358. 670. 445. 181. 950. 554. 1676.

N!!MTE (es NO3) 19.0 < l.0 7.0 < l.0 1.0 < l.0 20.0

FLV0A!!( (F) .5 .4 .6 .4 .6 .5 .2

CIER LEVEt (feet) 647552 s s 6472.72 6476.36 648268 6479.95
pH (unitO 7.2 (.8 6.9 7.3 6.7 7.0 6.9
TEMPEMTV'E (C) 14.5 20.0 14.0 14.0 16.5 16.5 14.5
CONFJCIIVITT (ue50s/ce) 1400. 2900. 1600, 750. 31M. 200(. $100.

TOTAL B!S!?'.V!D !0Lf!3 (lon) 964. 1190. !!t0. 480. 2342. 1377. 41f3.
?!$50LVE3 $0.113 (colculated) 962. 2019. *!!7. 485. 2299. 1329. 3930

CIAL CAi!Dai3 (set /L) 17 2 37.6 19 9 8.7 403 22 7 65 4

TOIR MID*S (tes/1) 15.9 32.5 !!.3 8.6 37.0 21.7 63.5
CMRGE 6 ALM;E (1 etter) 38 7.2 38 .9 4.2 2.4 15

ThA:E 10N3 (e;/1 tiss !ved)
Am>!A (es NH3) .2 .6 < .1 < .2 < .5 < .5 4.0
CAMIUM (Ct) < .001 < .0Cl ( .001 ( .001 ( .001 < .001 < .001

COMT (Co) < .01 ( .01 < .01 ( .01 < .01 < .01 < .01

C0F1IR (09) < .01 < .01 ( .01 < .01 ( .01 < .01 < .01

IR0m(Fe) .15 7.60 .03 .15 .11 .04 54.00

LEAt(Ps) < .01 ( .01 < .01 ( .01 < .01 < .01 < .01

M w 3 MESE (Rn) .05 .05 < .01 .06 .10 .06 1.20
blCAEL(hi) < .10 ( .10 < .10 ( .10 < .10 < .10 ( .10

SELEn!Lm (Se) < .01 ( .01 < .Cl ( .01 ( .01 < .01 ( .01
lAANIM (U, TOTAL) .0528 .0108 .0!!) .0067 .2643 .9155 .5362

RAIIDLXIC84 (p!ill)
eat!M-23 .4 6.3 .5 .3 2.! < .2 .3
THOR!Um-210 2.4 .8 19 1.0 4.9 3.0 6.8

BR255 ALPHA 56. 9. < 5. 6. 215. 9. 290.
OR0!; HTA 24. < 10. < 10. ( 10. 170. < 10. 325.

t 6: AMLYl;$ MIE

41:59 #wNU AD'.'Irt;,
2*ALLtN!% 0.'!IER
3*CW!v.EF05.*AllDe

- _



[ 1AM 3 (Continued-3)
F Nk!L 1996 BROUni b6T[L 1ATA

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

SWLEIDEN11 FICA 110N AltENFAtkI ROUCY W3USI SAlRI P!h?* b1LL )(M) WELL C(M) ELL E(m) ELL F(P.)
DATE SA W ED 4 24 26 4 24-86 6 10 86 4 15 86 41524 4 22 86 4 !? 86

A0V!TER4 1. 1. 1. 2. 2. 2. 2.

%'04 IOh! (et l except is roted)/
CA C M n 6) !!5. 190. 161. 760. 141. 120. 107.
M>! Sit;M (Mg) 34. 47. 47. 6 20. 41. 34. 34.

SODIUM (Ns) 31. 41. 79. 1810. 70. 92. 16.
POTASSILH (r.) 2.0 T 7.0 50.0 5.0 5.0 1.0
I!CA40MTE (HCO3) 232. 4 264. 655. 300. 277. 235.
CH'.0R!r! (Cl) 43. 66. 3030. 61. 48. 36.
SULFATE (504) 232. 37 357. 3449. 314 246. 181.
NITRATEtesN3) 10.0 th 17.0 60.0 16.0 0.0 10 0
Fltff!DE (F) .4 .2 .4 .1 .2 .3 .2

MTER LEtTL (feet) 6473.52 8 6473.22 6522.!? 651411 6548.41 6496.19
pH (stits) 7.1 6.9 7.2 6.4 4.7 7.5 1.3
TEMPE W URI (C) 13.5 13.5 14.0 14.5 13.: 13.5 13.5
CON M TIVITT (vokes/ca) 870. 13M. 12 9 . 14000. ?? a. 1100. 770.

TOTA. !!$$:OTD $?'.!t$ (Ich 1131. 980. 955. 10723. a.. 145, 541.
?!!53LVED SOL!ts (colculated) 579. 656. 864. 1C126. 795. 739. P2.
TOT E CAi!DNS (seq q ) 9.9 15.4 15.5 170.0 13.6 12.9 1.9

TC'A. A*!N (ses/11 1C.0 15.4 13.9 165.9 13.4 12.2 8.8
CHA%! SAA9:E(1 error) .2 .7 5! .3 .5 2.9 .6

TM:E 10*5 (s;rl finelve!)
MG! A (cs hMJ) < .1 < .1 < .1 5.2 < .5 < .2 < .5
CAD 6!UM(Cd) .001 < .001 ( .001 ( .00 1 < .C01 < .0:1 < .001

00!4' T (Ce) < .01 ( .01 < .C1 < .C1 ( .01 < .01 < .01.

C0'tIR (CS) < .01 ( .01 < .01 < .C1 ( .01 < .C! < .01
IROR(Fe) .05 .01 .03 5.90 .C 5 .07 .05
LEAD (Pt) .01 < .01 ( .01 ( .01 < .01 < .01 < .01
MG'iESC (An) < .01 < .01 < .05 21.00 ( .01 .02 < .C1

N!CKIL (N2) < .10 < .10 ( .10 ( .10 < .10 ( .10 < .10
SELEN!Ua (Sel ( .01 ( .C1 < .01 .C5 .01 < .01 ( .01
(FMM (U TOTAL) .0044 .4097 .0097 3.2920 .0730 .0355 .0053

'

W10 LOG! CAL (pts /11

rat!'/-226 < .2 < .2 .2 .! .2 < .2 < .2
TH3R:'.?-230 .7 < .5 2.2 54.4 3.9 1.C 2.4
OR0!! ALNA 6. 6. 10. 2108. 47 21. 6.
OCii !!TA < 10. < 10. < 10. 1775. 39. < 10. < 10.

I N3 Av.13!! 9:E

4 1s$'s P O E! A*|!r[i
2**..L'.:% 4.:rtt
3=CHN.IF0Wi!D*
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TABLE 3 (Continued-4)
APRIL 1996 6ROUND bATER DATA

..... . . .. .

SAMPLE IDENTIFICAi!0N WELL K(M) WELL T(M) WELL U(M) WELL X(M) FLOYD ARAGON BERRTHILL H0 ENGINEER'S
DATE SAMPLED 4-22-86 4-17-86 4-17-86 4-17-86 4-24 86 4-22 86 4 22-86

-

A0V!FER I 2. 2. 2. 2. 2. 2. 2.

MAJOR IONS (eg/l except os noted)
CALCIUM (Co) 669. 130. 189. 393. 168. 142. 142.
MAGNES!UM (Mg) 256. 52. 60. 117. 50. 43. 43.
SDDIUM (No) 1175. 130. 455. 577. 24. 52. 56.
POTASSIU'l(K) 15.0 7.0 16.0 18.0 2.0 4.0 4.0
BICARBOMTE(HCO3) 148. 390. 430. 330. 277. 275. 283.
CHLORIDE (Cl) 1710. 80. 29P. 762. 48. 48, 45.
SULFATE (504) 2262. 324. 687. 1073. 32'. 312. 302.
NITMTE (os NO3) 84.0 21.0 45.0 87.0 21.0 16.0 21.0
FLUORIDE (F) .2 .3 .2 .2 .3 .3 .3

IMTER LEVEL (feet) 6546.58 6494.88 6488.64 6401.86 6534.59 6523.68 6523.68
pH (units) 6.7 7.2 7.2 7.2 7.0 7.4 7.6
TEMPEMTURE (C) 14.5 13.5 13.5 14.0 13.5 14.5 14.5
CONDUCT!VITT (ushes/ce) 7900. 1450. 2000. 3950, 1200. 1150. 1150.
TOTAL DISSOLVED SOLIDS (lob) 6402. 976. 1933. 2902. 881. 785. 775.
DISSOLVED SOLIDS (colculoted) 6245. 950. 1965. 3189. 774. 752. 758.
TOTAL CAi!0NS (seq /L) 105.1 16.6 34 6 54.8 13.6 13.0 13.2
TOTAL ANIONS (se;/l) 99.1 15.7 30.5 50.6 13.0 12.6 12.7
CHARGE PALANCE (! error) 3.4 2.7 6.2 4.0 2.2 1.4 1.0

TRA2E 10NS (eg/l dissolved)
AMMONIA (os H 3) 1.2 13.8 1.1 < .5 < .1 < .2 < .2
CADMlVM (Cd) < .001 < .001 ( .001 < .001 < .001 ( .001 < .001
COPALT (Cc) < .01 < .0! < .01 < .01 ( .01 < .01 < .01
C0ffER (C.4) < .01 < .01 ( .01 ( .01 ( .01 < .01 .14
IRON (Fe) 40.00 .03 .02 .03 .02 .03 .02
LEAD (Fb) < .01 ( .01 < di ( .01 ( .01 < .01 ( .01

| MANSANESE (Mn) 2.40 .03 .02 .02 < .01 < .01 .05
i NICKEL (Ni) < .10 < .10 < .10 < .10 < .10 < .10 < .10

SELENIUM (Se) .02 < .01 < .01 ( .01 .01 < .01 < .01
1RAN!UM (U, TOTAL) .0696 .2146 .4645 .2957 .0072 .0094 .0161

rah!0 LOGICAL (ptill)
R91L'''-226 4 < .2 < .2 < .2 < .2 .4 .2
THORIUM-230 8.9 7.0 9.3 5.5 .9 1.5 14

[' 6ROSS ALF)A B7. 135. 318. 191. < 5. 7. 10.
GROSS PETA 48. 99. 310. 182. < 10. < 10. < 10.

[
t M AulT5!S MA!E

F 41* SAN ANMES ADJ1FER

L 2=ALLL' VIAL A0'JIFEF,

3= CHI 4LE FORMAIIDN
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!ABLE 3 (Continued-5)
APRIL 1986 FROU C WATER DATA

S W LE IDENTIFICAi!0N WELL H(C) EVAP PONDS TAILINGS

DATE SAMPLED 4-15-86~ 4- 2-E6 5- 0-82

A0VIFER I 3. 4. 5.

MAJOR IONS (e;/l except es noted)
CALC!td (Co) 15. 590. 430.

NAGNESIUM(Mj) 8. 6300. 650.

SODIUh (No) 342. 9900. 1145.

POTA591M (K) 13.0 515.0 59.0
BICARI<0MTE (liC03) 132. I 8

Chl0 RIDE (C1) 100. 15200. 1990.

SULFATE (504) 520. 169000. 21200.

NITRATE (as 03) < 1.0 261.0 32.0

FLUORIDE (F)- 1.1 91.0 *

CITER LEVEL (feet) 6520.97 8 *
pH (units) 9.6 .6 24
TEMPEMTURE (C) 14.5 * *

CfWDUCTIVITY (uthos/ce) 1750. I 29900.

TOTAL D!SSOLVED S0'.!DS (lob) 1066. 216200. 32800.

DISSOLVED SOLIDS (coltuloted) 1063. 201757. 26106.

TOTAL CATIONS (set /L) 16.6 997.4 126.3
TOTAL Ah10NS (seq /1) 15.8 3952 8 510.1

CH W E } %ASCE (1 error) 2.4 -60.0 -6C.3

TRME IONS (a;/1 dissolved)
AMM0hlA los NH3) < .5 * *

CADMIU*.(Cd) < .001 .530 :
CCl* T (Co) < .01 8.40 *

CO H R (Cu) < .01 6.50 *

IRON (Fe) .02 16631.00 350.00

LEAD (h) < .01 2.60 t
MANGANESE (An) < .01 6200.00 1200.00

NICKEL (Ni) < .10 7.60 *
SELEWIUM(Sel ( .01 .88
LRMIUM (U, TOTAL) .0074 83.6000 153.0000

RADID'.0GICE (pCi/1)
RA!.lun-22! < .2 2CE 0

THOR!UM-230 1.5 650000.0 8

6ROSS A'PHA 5. 770000, t.

6ROSS PETA < 10. 260000. 3

__..- . . . .

I NO Akt YSIS MADE

61 SAW M 8.!! ACGER

f 2=ALL|M% AQUIFER

3=CHINLE FORMAi!GN

4=AVEMGE OF SWLES FROF, EVAP-

09T10N PONDS IA,lt.ll!A MP
!!!BFORAFRIL2,1996.

5= AVERAGE OF SAMPLIS FROM SII

WELLS IN TAIL! K S DEPOS!T

f (Doto on idle 3.3-9).
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