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Multiply By To obtain
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cubic foot per second (fts/s) 0.02832 cubic meter per second
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Sea Jevel: In this report "sea level" refers to the National Geodetic
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and Canada, formerly called "Sea Level Datum of 1929."



HISTORICAL WATER-QUALITY DATA, PUERCO RIVER BASIN, ARIZONA AND NEW MEXICO
By

Laurie Wirt, Peter C. Van Metre, and Barbara Favor

ABSTRACT

In June 1988, the U.S. Geological Survey began a 5-year study
of the occurrence and movement of radionuclides and other trace metals in
ground water and surface water in the Puerco River basin in northeastern
Arizona and northwestern New Mexico. Radionuclides and other trace metals
occur naturally in water, rock, and sediments in the region; however,
mining operations have enhanced their release to the Puerco River through
discharges of mine effluents. Additionally, in 1979, the failure of a
tailings-pond dike resulted in the largest known single release of water
contaminated by uranium tailings in the United States.

This report presents selected historical water-quality data
and a bibliography of selected references on the geology, hydrology, and
water quality of the Puerco River basin. Historical water-quality data
for surface water, ground water, and uranium-mine discharges for water
years 1942 through 1988 were compiled from information from Federal,
State, and local agencies.

INTRODUCTION

In June 1988, the U.S. Geological Survey (USGS) began a 5-year
study of the occurrence and movement of radionuclides and other trace
metals in ground water and surface water in the Puerco River basin in
northeastern Arizona and northwestern New Mexico (fig. 1). The Puerco
River drains the west flank of the Chuska Mountains and the western part
of the Grants Mineral Belt in New Mexico. Uranium was mined near Church
Rock in the 1950’s until 1962 and from 1967 to 1986. Uranium milling also
took place from 1977 to 1986. Radionuclides and other trace metals occur
naturally in water, rock, and sediments throughout the region; however,
mining operations enhanced their release to the Puerco River through
discharge of mine-dewatering effluents. Additionally, the failure of a
tailings-pond dike near the Puerco River headwaters in 1979 resulted in
the largest known single release of water contaminated by uranium tailings
in the United States.

Since the tailings-pond dike failure in 1979, concern has
increased about the quality of surface water and ground water in the
Puerco River basin, particularly in the Navajo Tribal Trust Lands referred
to as the New Lands area near Chambers, Arizona (fig. 1). In 1980, an
amendment to the Relocation Act (Public Law 93-531) permitted the addition
of about 400,000 acres of land to the Navajo Reservation in two areas in
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Arizona and New Mexico. The larger area is south of Chambers, Arizona,
and currently consists of 350,000 acres (fig. 1), but will eventually
include 365,000 acres (Christopher Bavasi, Director, Office of Navajo and
Hopi Indian Relocation, oral commun., 1990). The smaller area consists of
35,000 acres in New Mexico (not shown on map) and is known as the Paragon
Resources Ranch (David Shaw-Serdar, Office of Navajo and Hopi Indian
Relocation, oral commun., 1990). The land is being used by the Navajo
people who are relocating from the former Navajo and Hopi Joint Use Area,
which is now a part of the Hopi Reservation (Paul Tessler, Legal Counsel
for the Office of Navajo and Hopi Indian Relocation, oral commun., 1989).
As of June 1990, 149 families had relocated in the New Lands area
(Christopher Bavasi, Director, Office of Navajo and Hopi Indian
Relocation, oral commun., 1990), and the population is expected to
increase from a pre-1983 population of approximately 875 to about 3,000
people as a result of the relocation. Ground-water use is expected to
change from mainly livestock supply to domestic and public supplies as a
result of the increase in population.

In 1985, the Office of Navajo and Hopi Indian Relocation
requested that the USGS study the distribution of radionuclides in water
resources in the basin. Webb and others (1987a, b) made a reconnaissance-
level study of the ground-water quality in the Puerco River basin and
determined that radionuclide activities in 5 of 14 wells were at or above
the maximum contaminant level for the State of Arizona of 15 pCi/L
(picocuries per liter) of gross alpha minus the sum of activity of uranium
and radon (McClennan, 1984) and the U.S. Environmental Protection Agency
(1986a). The present, more detailed study of quality and hydrology of
surface water and ground water began in 1988. This study is being done in
cooperation with the Office of Navajo and Hopi Indian Relocation (ONHIR),
U.S. Bureau of Indian Affairs (BIA), the Navajo Nation, Arizona Department
of Water Resources (ADWR), Arizona Department of Environmental Quality
(ADEQ), and New Mexico Environmental Improvement Division (NMEID).

Purpose and Scope

The purpose of this report is to present (1) selected
historical water-quality data for the Puerco River basin that were
collected prior to October 1988 and (2) a bib]io?raphy of selected
references on the geology, hydrology, and water quality of the Puerco
River basin. Chemical analyses have been grouped into three
types—surface-water data, ground-water data, and data that specifically
concern uranium-mine discharges. In the interest of completeness, some
previously published data and data from other agencies are included. The
report includes selected data from 1942 through the 1988 water year, which
ended on September 30, 1988.

Acknow]edgments

This report could not have been prepared without the
cooperation of many individuals who supplied data and other information
and assisted in the review of the data. Carol Boughton, formerly of the
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Division of Water Resources, Navajo Nation; Chris Shuey, Southwest
Research and Information Center; Dennis McQuillan and David Baker of the
New Mexico Environmental Improvement Division; Earle Dixon, University of
Nevada, Las Vegas; and E.K. Swanson, Arizona Department of Environmental
Quality generously cooperated in the study.

Well-Numbering Systems

The well numbers used by the Geological Survey in Arizona are
in accordance with the Bureau of Land Management’s system of land sub-
division. The land survey in Arizona is based on the Gila and Salt River
Meridian and Base Line, which divide the State into four quadrants
(fig. 2). These quadrants are designated counterclockwise by the capital
letters, A, B, C, and D. A11 land north and east of the point of origin
is in A quadrant, that north and west in B quadrant, that south and west
in C quadrant, and that south and east in D quadrant. The first digit of
a well number indicates the township, the second the range, and the third
the section in which the well is situated. The lower case letters a, b,
¢, and d after the section number indicate the well location within the
section. The first letter denotes a particular 160-acre tract, the second
the 40-acre tract, and the third the 10-acre tract. These letters also
are assigned in a counterclockwise direction, beginning in the northeast
quarter. If the location is known within the 10-acre tract, three
Towercase letters are shown in the well number. In the example shown,
well number (A-19-28)23dcd designates the well as being in the SE{SWiSE}
sec. 23, T. 19 N., R. 28 W. Where more than one well is within a 10-acre
tract, consecutive numbers beginning with 1 are added as suffixes.

In New Mexico, the State identification number locates the
well site to the nearest 2.5-acre tract in the land network (fig. 3). The
site number is divided into four segments. The first segment denotes the
township north or south of the New Mexico Base Line; the second segment
denotes the range east or west of the New Mexico Principal Meridian; the
third segment denotes the section. The fourth segment, consisting of four
digits, denotes the 160-, 40-, 10-, and 2.5-acre tracts, respectively, in
which the site is situated. For this purpose, the section is divided into
four quarters, numbered 1, 2, 3, and 4, in the normal reading order, for
the northwest, northeast, southwest, and southeast quarters, respectively.
The first digit of the fourth segment gives the quarter section, which is
a tract of 160 acres. Similarly, the quarter section is divided into four
40-acre tracts numbered in the same manner; the second digit denotes the
40-acre tract. The 40-acre tract is divided into four 10-acre tracts; the
third digit denotes the 10-acre tract. The 10-acre tract is divided into
four 2.5-acre tracts; the fourth digit denotes the 2.5-acre tract. Thus,
site T. 16 N., R. 16 W., 17.2114 is in the NE{NWINW}SE}{, section 17,
Township 16 North, Range 16 West, second 160-acre tract, first 40-acre
tract, first 10-acre tract, and fourth 2.5-acre tract. If the site cannot
be located accurately within a 2.5-acre tract, the fourth digit is absent;
if it cannot be located accurately within a 10-acre tract, the third digit
is absent; if it cannot be located accurately within a 40-acre tract, the
second, third, and fourth digits are absent. If the site cannot be
located more closely than a section, the entire fourth segment of the
number is omitted (Gallaher and Cary, 1986).



WELL (A-19-28)23dcd

R.28 W.
6 5 4 3
7 8 9 10
18 17 6 15
T. !
19 A
N. 19 20 21 22
30 29 28 27
31 32 33 34 35 36
Quadrant A, Township 19 North, Range 28 West, section 23, quarter section d,
quarter section ¢, quarter section d
Figure 2.--Well-numbering system for Arizona.
WELL T.16 N. R.16 W.17.2114
R.16 W.
//
6
1
7
18
T.
16
N. 19
3 4
3 4
30 \
31 32 33 34 35 36

Township 16 North, Range 16 West, section 17, quarter section 2, quarter section 1,
quarter section 1, quarter section 4

Figure 3.--Well-numbering system for New Mexico
(Gallaher and Cary, 1986).



In the Navajo Reservation, where public land surveys have not
been made (fig. 4), the local identifier is a field number that consists
of three parts. The first part is formed from the BIA district number.
The second part is the 15-minute quadrangle number also assigned by the
BIA. The third part is the quadrangle location number and indicates the
position of a site within a 15-minute quadrangle and consists of two
parts. The first part is the distance in miles west of the northeast
corner of the quadrangle, and the second part is the distance in miles
south of the northeast corner of the quadrangle (fig. 5). The letter A at
the end of the quadrangle location number means an approximate location.

Physical Setting

The Puerco River basin drains about 3,000 mi2 of the
southeastern part of the Colorado Plateau (fig. 1). The headwaters of the
Puerco River are in northwestern New Mexico, north of the Zuni Mountains
and west of the Chuska Mountains. The river flows for a total of 140 mi
southwestward through Gallup, New Mexico, then west-southwestward to join
the Little Colorado River east of Holbrook, Arizona. The Puerco River is
ephemeral along most of its length and is characterized by long periods of
no flow. Most runoff occurs in response to spring snowmelt and to brief,
intense summer thunderstorms. Since the 1950°s, flow in some reaches of
the Puerco River has become perennial as a result of effluent discharge
from uranium mines and from the sewage-treatment plant at Gallup, New
Mexico (Gallaher and Cary, 1986; Perkins and Goad, 1980).

Geologic Setting

Bedrock in the Puerco River basin consists of folded Paleozoic
and Mesozoic sedimentary rocks that dip slightly to the northeast (Cooley
and others, 1969). Steeply dipping fault zones that trend north and south
displace these rocks. In New Mexico (fig. 1), the basin follows the
Gallup Sag, a synclinal depression that Ties between the Defiance and Zuni
Uplifts to the north and southeast (Hilpert, 1969). Younger rocks of
Tertiary and Quaternary age, including the Tertiary Bidahochi Formation,
generally are undeformed. Major uranium and minor coal deposits are in
the Jurassic Morrison Formation to the east and northwest of Gallup
(Hackman and Olson, 1977). Uranium minerals also occur in the Petrified
Forest Member of the Triassic Chinle Formation in the west half of the
basin. Natural erosion of bedrock that contains uranium and other
radionuclides provides the source material for background radiation in
regional water resources and sediments (Weimer and others, 1981). The
unconsolidated channel deposits and stream-terrace sediments are
Quaternary and Tertiary in age (Harrell and Eckel, 1939).
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Hydrogeologic Setting

The alluvial aquifer beneath the streambed of the Puerco River
consists of interbedded gravel, sand, silt, and clay (Mann and Nemecek,
1983). The lateral extent of the alluvial aquifer varies from only a few
feet at bedrock exposures to several miles wide in parts of the lower part
of the Puerco River basin. The thickness of the aquifer is not well
known, but monitor wells drilled at three sites in a 14-mile reach of the
Puerco River near Sanders encountered bedrock at 75, 102, and 140 ft. A
monitor well drilled to a depth of 193 ft at a nearby fourth site did not
encounter bedrock.

Prior to the late 1950’s, streamflow in the Puerco River was
the result of runoff from thunderstorms, snowmelt, and small quantities of
flow from local springs. Since uranium mining began in the Puerco River
headwaters, water has been pumped from deep mine shafts and discharged
directly to Pipeline Arroyo, which is a headwater tributary of the Puerco
River. Water was pumped from the Church Rock Mine at a rate of less than
1 ft3/s from 1960 until the mine was abandoned in 1963 (Hearne, 1977;
Perkins and Goad, 1980). Mining resumed in 1967 and, from 1967 to 1986,
dewatering discharges ranged from about 5 to 13 ft3/s (Gallaher and Cary,
1986; New Mexico Water Quality Control Commission, 1988; Perkins and Goad,
1980). Effluent discharge from the sewage-treatment plant in Gallup and
mine dewatering from the mines near Church Rock resulted in perennial flow
in the Puerco River as far downstream as 15 mi west of the New Mexico-
Arizona State 1ine (Arizona Department of Health Services, 1983).



Although mine dewatering ceased in 1986, discharges from the
sewage-treatment facility in Gallup maintained perennial flow from Gallup
to beyond the State line of Arizona and New Mexico. In 1958, the City of
Gallup began operation of the sewage-treatment facility and has gradually
increased effluent discharges. As of 1989, the facility discharges an
average of 4.0 ft3/s to the Puerco River (Albert Jackson, Wastewater
System Superintendent, Water Maintenance and Repair, City of Gallup, New
Mexico, oral commun., 1989).

The Puerco River contains unusually large concentrations of
suspended sediment. In the study period for this report, concentrations
of suspended sediment ranged from 474 to 111,000 mg/L. The largest
concentration measured to date by the USGS, however, was about 300,000
mg/L on August 1, 1989, at the streamflow-gaging station at Chambers.
Because much of the radionuclide activity in the Puerco River is
associated with the suspended phase, large variations in total activity
generally are associated with fluctuations in suspended-sediment
concentrations (Gallaher and Cary, 1986). Except for samples collected
during the tailings-pond spill in 1979, measured gross alpha plus gross
beta activities in unfiltered samples range from near zero to about
6,700 pCi/L.

In most places, the alluvial aquifer of the Puerco River is
underlain by the nearly impermeable siltstone of the Chinle Formation,
which impedes downward movement of water into underlying strata. In some
areas, such as in tributary channels to the Puerco River and near Navajo,
Arizona, the alluvium overlies the permeable strata of the Bidahochi
Formation or the sandstone beds of the Chinle Formation, and the alluvium
is hydraulically connected to the underlying unit. Most wells that
penetrate these formations provide water for livestock and domestic
sgpggies; chemical quality is suitable for most uses (Mann and Nemecek,
1983).

Sources of Data

Data for this report were compiled by the U.S. Geological
Survey from information from Federal, State, and local agencies (table 1)
and include data from the Storage and Retrieval (STORET) System of the
U.S. Environmental Protection Agency (EPA). The STORET system contains
water-quality data for surface water and ground water that have been
submitted by participating Federal and State agencies. Analyses are
identified by source with a code in the agency column of each table, and
those codes are explained in table 1. Some data have been published in
other articles and reports. Data that have been deliberately omitted
include (1) data from the EPA Superfund investigation of the Church Rock
Mine, (2) data from the City of Gallup water-supply well records and
sewage-treatment records, and (3) data from the National Uranium Resource
Evaluation. Data from those sources were considered too voluminous to
publish here but can be obtained readily from the appropriate agency.
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Table 1.--Contributing agencies

Agency STORET Other
Agency code data data
U.S. Geological Survey......eeeeeveeeennnns 1028 Yes Yes
U.S. Bureau of Indian Affairs.............. 1008 Yes Yes
U.S. Forest Service.........covvvvivnnnnn, 596 Yes No
U.S. Environmental Protection Agency....... 2000 Yes No
Arizona Department of Water
RESOUNrCeS. . ivviviiiiiiiniieniennennennes 9704 Yes Yes
Arizona Department of Health Services...... 80415 No Yes
Arizona Department of Environmental
QUaTity coeireininnnnrierieennennnnnnanns 9704 Yes No
New Mexico Department of Water Resources... 702 Yes No
New Mexico Environmental Improvement 704 Yes No
Divisionl...oviiiiiiiiiiiiiiiiiiiiennnns 9735 No Yes
Navajo Nation........coiveiinvnennennncnns 910 No Yes
United Nuclear Mining Company.............. 701 No Yes
Southwest Research and Information Center.. 703 No Yes
Private laboratory, unspecified............ 9801 -- ---

1Data for New Mexico Environmental Improvement Division that were not
in STORET are flagged as agency code 9735.

FEDERAL AND STATE CRITERIA FOR MAXIMUM CONTAMINANT LEVELS

Radionuclides of natural origin and those released by mining
operations include uranium, thorium, and their daughter products.
Spontaneous transformations in the nuclei cause the emission of alpha and
beta particles and, to a lesser extent, gamma rays (Faure, 1977).
Although the amount of a radionuclide in a given volume of water can be
reported as mass concentration, it usually is presented as an activity in
units of picocuries per liter (pCi/L). Radionuclides with short
half-lives produce greater amounts of radioactivity than do radionuclides
with long half-lives for the same concentration.



Radionuclides in the uranium-238 decay series are harmful to
human health in large quantities because of a combination of radiotoxicity
and chemical toxicity. Different radionuclides exhibit varying degrees of
both radiotoxicity and chemical toxicity. Radiotoxicity is the damaging
effect of ionizing radiation on tissues. For example, radium, which is
one of the most toxic elements, is highly radioactive and tends to
accumulate in the bone (Davis and DeWiest, 1966). In contrast, no studies
have found the radiotoxic effects of uranium to be significant. Although
uranium is a radioactive element, its radiotoxic effects are insignificant
because of the long half-lives of its isotopes and subsequent low
activity. Uranium toxicity is due primarily to the chemical effects of
its aqueous hexavalent ions on the kidneys (Wrenn and others, 1987).

The maximum contaminant levels applicable to the Puerco River
basin in Arizona are based on regulations of the State of Arizona and EPA
(table 2). The amount of radium-226 in water supplies forms a basis for
monitoring natural radionuclides in drinking-water supplies in the United
States (fig. 6). On the basis of radiotoxicity, the EPA primary maximum
contaminant level is 5.0 pCi/L for total radium-226 plus radium-228. The
maximum contaminant level for gross alpha minus the sum of uranium and
radon activity is 15 pCi/L, and the maximum contaminant level for total
gross beta activity is 50 pCi/L (table 2 and fig. 6). A maximum
contaminant level has not been established for uranium in drinking water.
On the basis of chemical toxicity, the recommended 1imit for uranium is
0.035 mg/L (milligrams per liter; Lappenbusch and Cothern, 1985). State
of Arizona (1977) regulations also require that if the identity or
concentration of any radionuclide in a mixture of radionuclides in water
is unknown, the limiting value for the regulation is 30 pCi/L of gross
alpha plus gross beta activity (table 2).

Uranium-mine discharges in New Mexico are subject to several
Federal and State laws and regulations. No single statute addresses all
significant water-quality effects resulting from uranium mining (Gallaher
and Cary, 1986). Ground-water regulations for domestic water supply (New
Mexico Water Quality Control Commission, 1985) specify a maximum level of
30 pCi/L for total radium-226 plus radium-228. The limit for natural
uranium in ground water for domestic water supply is 5.0 mg/L.
Regulations for New Mexico (New Mexico Environmental Improvement Board,
1985), which apply to water-supply systems regardless of source, specify a
maximum total radium activity of 5 pCi/L and a maximum gross alpha minus
the sum of uranium and radon activity of 15 pCi/L.

Uranium minewater discharges are exempt from EPA and State
regulations. Uranium minewater discharges, however, are subject to
Section 402 of the Clean Water Act, which establishes the National
Pollutant Discharge Elimination System (NPDES) that regulates discharges
of pollutants into navigable waters by ?ermit (Gallaher and Cary, 1986).
The courts have broadly construed navigable waters to include tributaries
of perennial rivers, including intermittent streams flowing through
normally dry arroyos. NPDES permit conditions for mines in the Church
Rock District are shown in table 3.

11
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Table 2.--Maximum contaminant levels for selected constituents in water, Puerco River basin, Arizona

[Maximum contaminant levels, in milligrams per liter, total recoverable concentration unless noted. Dashes, no
established maximum contaminant level; D, dissolved concentration or activity; I, insoluble activity. From
Webb and others, (1987b)]

Maximum contaminant level

State of Arizona

u.s.
Constituent Environmental Drinking water? Surface water 3 4 AlLL water*
Protection
Agencyl Agri-
Communi ty Noncommuni ty Domestic Aquatic cul tural
water water water and and
system system source wildlife livestock
Arsenic........ 0.05 0.05 0.10 0.050 0.05D0 0.20  -------
Barium......... 1 1. 2. 1.000 =----=--=  ececcen eeeeee-
Boron..ceeceess  =======  ==s=--=  =ecccee ssce-es esssce-ee ssesces eeceees
Cadmium........ 0.010 0.01 0.02 0.01 0.010 0.05  -------
Chloride....... 5250 % () semmeeseseeeeee emeeeen eeeeees
Chromium,
total........ 0.05 0.05 0.05 0.05D 0.05D 1.00  --ee---
COPPervennaness 5 % &) 1.000 0.05D 0.50  -------
Dissolved
solids,...... 5500 % % () % & e
Fluoride’...... 4.0 71.4-2.4 6.0 meemees emmmecee eeeeeen e
Gross alpha
(picocuries
per liter).... 35 85 85 eeeeeen ememeeee emeeeee emeeees
Gross alpha
plus gross
beta (pico-
curies per
Liteleeeeranes  mm=m===  emmeeee eeeees 930 939 939 930
Gross beta
(picocuries
per liter..... 50 0 esseees 0 escesee esscecce escemcce- sseecee ceooees
Iron...... 5.3 (&) (&)  eemeeee emmmeeee emeeeee e
lead....ccueeee 0.05 0.05 0.1 0.05D 0.050 0.10  -------
Lead-210
(picocuries
per liter)....  ===ss--  eesecee  cescen- 1000 100D 100D 100D
200, 0001 200,0001 200,0001 200,0001
Manganese...... 50.05 % (&) eeemee emmeeeneemeeen eeeeeen
Mercury........ 0.002 0.002 0.004 0.0020 0.0002 0.0100  -------
pH (units).....  96.5-8.5 &) [ T 6.5-9.0 6.5-9.0  -------
Polonium-210
(picocuries
per liter).... = =-==--==- = =sesee-  ecceee- 7000 700D 700D 7000
30,0001 30,0001 30,0001 30,000!
Radium-226
(picocuries
per liter).... 103 103 103 300 30D 300 30D
30,0001 30,0001 30,0001 30,0001
Radium-228
(picocuries
per liter)....  ------=  =e-eece-  secece- 300 300 300 30D
30,0001 30,0001 30,0001 30,0001
Radium-226
plus radium-
228 (pico-
curies per ,
liter)........ 5 5 5 5 5 5 = eeces--

See footnotes at end of table.
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Table 2.--Maximum contaminant levels for selected constituents in water, Puerco River basin, Arizona--Continued

Maximum contaminant level

State of Arizona

u.s.
Constituent Environmental Drinking water? Surface water S 4 All water4
Protection
Agencyl , Agri-
Communi ty Noncommuni ty Domestic Aquatic cul tural
water water water and and
system system source wildlife livestock
Selenium....... 0.01 0.01 0.02 0.0100 0.050 0.050  -------
Silver......... 0.05 0.05 0.10 0.0500 0.0500 --eeeee eeevae-
Sulfate........ 5250 % & T R
Thorium-230
(picocuries
per liter)....  ======= = sscecee aeecee. 2,0000 2,0000 2,0000 2,000
30,0001 30,0001 30,0001 30,0000
Uranium, total. 115 o35 120.035 129.035 45 45 45 45
ZiNCeeucncnnnns 5.0 % &) 5.0000 0.5000 5.00  -------

1y.s. Environment Protection Agency, 1986a, Maximum contaminant levels (subpart B of part 141, National Interim
Primary Drinking Water Regulations: U.S. Code of Federal Regulations, Title 40, Parts 100 to 149, revised as of
July 1, 1986, p. 524-528. Unless noted, all values in this column are primary drinking water maximum contaminant
levels.

2McClennan, J.J., 1984, Official compilation of administrative rules and regulations: Phoenix, Arizona, State of
Arizona report, Supplement 84-3, p. 68-84.

3McClennan, J.J., 1986, Official compilation of administrative rules and regulations: Phoenix, Arizona, State of
Arizona report, Advance Supplement 86-4, p. 1-49.

4state of Arizona Atomic Energy Commission, 1977, Rules and regulations, title 12: Phoenix, Arizona, State of
Arizona report, Supplement 77-3, p. 1-113. These standards apply to all waters.

S5u.s. Environmental Protection Agency, 1986b, Secondary meximum contaminant levels (Section 143.3 of part 143,
National Secondary Drinking Water Regulations): U.S. Code of Federal Regulations, Title 40, Parts 100 to 149, revised
as of July 1, 1986, p. 587-590.

6To be monitored. No maximum contaminant level.

TFluoride maximum contaminant levels are a function of mean annual meximum daily air temperature.

8includes radium-226 but excludes radon and uranium. See figure 6 for the flow-chart regulations on
interpretation of gross alpha results.

91f either the identity or the concentration of any radionuclide in the mixture is not known, see footnote 4.
101f radium-226 exceeds 3 picocuries per liter, radium-228 must be measured (fig. 6).

13 appenbusch, W.L., and Cothern, C.R., 1985, Regulatory development of the interim and revised regulations for
radioactivity in drinking water--past and present issues and problems: Health Physics, v. 48, p. 535-551.

126lyn G. Caldwell (M.D., Arizona Department of Health Services, written commun., 1985). These values apply to
chemical toxicity.
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MEASUREGROSSALPH@J {
P NO \
IS ALPHA GREATER THAN 5| <« IS ALPHA GREATER THAN15
PICOCURRIES PER LITER? | Y PICOCURRIES PER LITER?
3, YES NO {}vss
|  mEASURE??%Ra | MEASURE RADON AND
URANIUM
IS 226RA GREATER THAN 3 | -NO
PICOCURRIES PER LITER? 2 1S ALPHA MINUS RADON
vEs NO| AND URANIUM ALPHA
GREATER THAN 15
MEASURE 2%RA | PICOCURRIES PER LITER?
5 YES

IS 226RA PLUS 228RA

GREATER THAN 5 L A
PICOCURRIES PER LITER?

YES

N4
] COMPLIANCE |

| NON-COMPLIANCE |

Figure 6.--Flow chart of gross-alpha activity used in monitoring public
drinking-water supplies (from Webb and others, 1987b; Lappenbusch and
Cothern, 1985).

EXPLANATION OF ILLUSTRATIONS AND TABLES

Sampling sites for surface water and ground water are shown on
plates 1 and 2, respectively. Each site is identified with a unique
integer. That integer is 1isted in tables 4 and 5 along with location and
identification information. Information on surface-water sites includes
map-identification number from plate 1, unique site-identification number,
site name, site type, and remarks (table 4). Information on ground-water
sites includes map-identification number from plate 2, unique
?itgiide?tification number, local well number, site type, and remarks

table 5).

Chemical analyses are grouped into three categories—surface-
water data, ground-water data, and data that specifically concern mine
discharges. The water-quality data for mine discharges are in
tables 6-11, and the surface-water and ground-water data are in the
section entitled "Historical Water-Quality Data" at the end of this
report. All data of the USGS in this report were collected using standard
methods of the USGS described by Kister and Garrett (1984). Data from
other agencies may have been collected using other methods of collecting,
different analytical techniques, and (or) other methods of reporting.
Many of the methods used by the USGS and other agencies may have changed
or have been refined with time. Caution is recommended when making
comparisons between quality-of-water data over a long period of time even
if those data are from the same agency.
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Table 3.--Permit conditions for the National Pollutant Discharge Elimination System for
uranium minewater discharges, Church Rock Mining District

[* indicates that although the permit does not specify a numeric limitation, monitoring and reporting are required (table
from Gallaher and Cary, 1986). Units of measure are reported as published in Gallaher and Gary, 1986. Values are in
the following units: °F, degrees Fahrenheit; MGD, million gallons per day; mg/L, milligrams per liter; (b/d, pounds
per day; pCi/L, picocuries per liter]

Tem- Oxygen pH Total Total Bio- Mange-
pera- demand, (Stand- suspended dissolved moni- Barium, nese,
Site ture Streamflow chemical ard sediment, solids tor- total total
(NPDES permit) (°F) (MGD) (COD) units) (mg/L) (lbsd) ing (mg/L) (mg/L)
Kerr-McGee
(Quivira)/
Church Rock Daily average * 100 6.0- 20 * Yes * *
(NM002524)...... .. Daily maximum * * 200 9.0- 30 * Yes * *
United Nuclear
Corporation/
Northeast Church
Rock Mine Daily average * 100 6.0- 20 2,000 Yes * *
(NM0020401)....... Daily maximum * * 200 9.0- 30 2,000 No * *
United Nuclear
Corporation/
old Church Rock Daily average * 100 6.0- 20 * No
Mine (NM0028550).. Daily maximum * * 200 8.6- 30
Molyb- Sele- Polonium- Vana-
denum, nium, Lead-210, 210, Uranium, dium, Zinc, Radium-226, Radium-226,
Site total total total total total total total dissolved total
(NPDES permit) (mg/L  (mg/L  (pCi/L)  (pCi/L) (mg/L) (mg/L) (mg/L) (pCi/L) (pCi/L)
Kerr-McGee
(Quivira)/
Church Rock Daily average * * * * 2.0 * 0.5 3 10
(NM002524)........ Daily maximum * * * * 4.0 * 1.0 10 30
United Nuclear
Corporation/
Northeast Church
Rock Mine Daily average * * * * 4.0 * 1.0 * 10
(NM0020401)...... . Daily maximum * * * * 4.0 * 1.0 10 30
United Nuclear
Corporation/
old Church Rock Daily average * * * * 2.0 * 0.5 3 10
Mine (NM0028550).. Daily maximum * * * * 4.0 * 1.0 10 30
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Table 4.--Surface-water sites

Map
integer
(See Unique site Type of
plate 1) identification Location site Remarks
1 352705108213501  South Fork Puerco River at Stream
Foster City
2 352818108251401 GFMC10 Stream Four Mile Canyon, 3.5 mile from
Coolidge, along I-40
3 353736108281701 GRPWPAOO8 Stream Pipeline Arroyo at bridge near
United Nuclear Company mill
4 353740108293601 GRPW02 Stream Puerco River, north fork at U.S.
Bureau of Land Management cluster
5 353738108294201 1.5 mile above waterfall Stream
6 353924108294601  PLWFUPUNC Stream Pipeline Wash Ford, 0.5 mite
upstream from United Nuclear
Company mill
7 353923108294710 Puerco River, Tributary B Stream
8 353930108294810 East Fork, United Nuclear Stream
Kerr-McGee
9 353850108301510 Pipeline Canyon at trestle Stream
10 353940108302601  GRPWPA002 Stream Pipeline Arroyo below United
Nuclear Company spoils pile
1 353932108303101 United Nuclear Company Stream United Nuclear Company mine
Spoils Pile 1 water below spoils pite
12 353727108303501 0.5 mile above waterfall Stream
13 352242108304401  LCR000.000010 Lake or McGaffey Lake, shallow
reservoir
14 352237108305001  LCR000.000005 Lake or McGaffey Lake, deep
reservoir
15 353821108305201  PLWDNUNC Stream Pipeline Wash, 1 mile downstream
from United Nuclear Company mill
16 352300108310001 030006 Lake or McGaffey Lake
reservoir
17 353804108311201  GRPWPAO16 Stream Pipeline Arroyo, 1 mile below
United Nuclear Company tailings
dam
18 353814108320101 Pipeline Arroyo south of Stream
United Nucltear Corporation,
Puerco River
19 353731108320701 Puerco River at U.S. Bureau Stream
Indian Affairs Rt 11 bridge
20 353642108330401  GRPWO9SP Stream Stranded pool in Puerco River above
Pinedale Bridge
21 353644108330901  GRPWO09 Stream Puerco River at Pinedale Bridge
22 353646108330910 Puerco River near spring Stream
23 09395350 Puerco River near Church Rock Stream
24 09395400 Milk Ranch Canyon near FT. Stream
25 353641108333501 GRPW10 Stream North Fork Rio Puerco at U.S.
Geological Survey gaging station
09395350
26 353156108362301 South Fork Puerco River Stream South Fork at 566 Bridge near town
of Church Rock
27 353457108363701 GRPWO13 Stream Puerco River at White Rock Mesa
(double) Bridge
28 353223108380901 Puerco River near Refinery Stream
29 353421108381010 Puerco River above White CLiff Stream Near well 16K-336 EID PREP1
30 353351108384201 Puerco River at White ClLiff Wash Stream
31 353231108384801 GRPWS10 Stream South Fork Rio Puerco
near gas plant
32 353210108400010 Confluence of North and South Stream NMEID PREP-2
Puerco River
33 353217108400501  GRPWO15SP Stream Stranded pool in Puerco
tributary above Gallup cluster
34 353150108404401 Puerco River at Indian Hill Stream
35 353150108411410 Puerco River at the Hogback Stream
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Table 4.--Surface-water sites--Continued

Map
integer
(See Unique site Type of
plate 1) identification Location site Remarks
36 353149108424201  Puerco River near filter plant Stream
37 353148108442110  Puerco River at Gallup Stream
38 353146108444001  GRPW20 Stream Rio Puerco at U.S. Geological
Survey gaging station 09395500
39 09395500 Puerco River at Gallup Stream
40 353128108452901  GRPWO025 Stream Puerco River at West Gallup Bridge
41 353056108504402 A-15-19 22BCCO2 Stream Bridge 83 southwest
42 353057108483101 Puerco River near sewage plant Stream
43 352926108541501  Puerco River near Defiance Stream
44 09395630 Puerco River Manuelito Stream
45 352743108563201  A-14-20 10ABD1 Stream Puerco River, Manuelito elevation
topographic
46 352649108570401 Puerco River near port of entry Stream
47 352336108580010 Manuelito Creek Stream NMEID PREP-9
48 352240109022010 21N.13W.11.144 Puerco River Stream
49 352129109023010 Puerco River at Lupton, Ariz. Stream
50 352118109024301 306300000000150 Stream Puerco River near Arizona-
New Mexico State line at Lupton
51 09395650 Puerco River near Lupton, Ariz. Stream
52 09395900 Black Creek near Lupton, Ariz. Stream
53 351655109085201 306300000000210 Stream Puerco River near Houck.
T. 22 N., R. 30 E., section 27
54 351654109125201 Black Creek at 1-40 Stream Miscellaneous quality of water
sample
55 09395990 Black Creek below West Fork Stream Black Creek near Houck
Black Creek
56 351655109125601  306300000000211 Stream Black Creek below 1-40 near Houck
57 351611109145410 Puerco River downstream from Stream NMEID PREP-12
Houck
58 351245109194501  A-21-28 13CBD Stream Dixon sample 15S0-01; isotope only
59 345502109252901 Cresent Lake 1 Lake or Crescent Lake
reservoir
60 351041109271501  306300000000135 Stream Puerco River near Chambers.
T. 21 N., R. 27 E., section 35
61 09396100 Puerco River near Chambers, Ariz. Stream .
62 350928109292801  A-20-27 05DDC Lake or Dixon samples 1S0-02; pipe near
reservoir pond
63 345844109473901  306300000000038 Stream Puerco River above Petrified Forest
north of bridge
64 09394500 Little Colorado River at Stream
Woodruff
65 344931110035000 Little Colorado River below Stream
Woodruff
66 345313110035000 Little Colorado River below Stream
Puerco River
67 345313110035001 Little Colorado River at Stream
Puerco River
68 345258110062801  300000000033560 Stream Little Colorado River near
Holbrook
69 345348110070601  306300000000015 Stream Puerco River near Holbrook.
T. 17 N., R. 21 E., section 4
70 09397000 Little Colorado River Stream
4l 09397100 LeRoux Wash near Holbrook, Ariz. Stream
72 09397300 Little Colorado River at
Joseph City Stream
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Table 5.--Ground-water sites

Map
integer
(See Unique site Type of
plate 2) identification Local well number site Remarks
1 353736108293502 W031029 Well 0.75 mile southeast of Mesa Ram, east
bank of Puerco River
2 353738108293501  W031027 Well 0.75 mile southeast of Mesa Ram, east
. bank of Puerco River
3 353742108293601 (A-16-16)12ccb01 Well U.S. Bureau of Land Management-1V
elevation from 1:250,000 topographic
map
4 353736108294301 Annie Gray well Well Annie Gray well near Pinedale, New
Mexico
5 353038108300201  15N.16W.23.3132 Well
6 352233108304201 13N.16W.10.210 Well
7 353649108305801  16N.16W.15.4322A Well See 353649108305802 for data after
October 17, 1981
8 353016108310501  15N.16W.27.2312 well
9 353706108312801 W031025 Well 1.65 mile east of State Route 566, east
bank of Puerco River
10 353710108312803  (A-16-16)15bcd03 Well CON-3 elevation from 1:74,000
topographic map
1 353707108312901  W031023 Well 1.65 mile east of State Route 566, east
bank of Puerco River
12 353707108312902 W031024 well 1.65 mile east of State Route 566, east
bank of Puerco River
13 352745108320201  NAVAJO RESERVATION Spring
14 352754108321501 FORT WINGATE SPRING Spring
15 352825108323201  14N.16W.04.430 well
16 352744108324001  FORT WINGATE BEAR SP Spring
17 353032108324401  15N.16W.21.330 well
18 353722108331201 16N.16W.17.2114 Well
19 352735108340001 FORT WINGATE SHEEP LAB S Spring
20 353345108340701  15N.16W.06.2 Well
21 352710108341501 FORT WINGATE MILK RANCH Spring
22 352942108342301  15N.16W.30.3443 Well
23 352708108342501  FORT WINGATE Spring
24 352800108342801 FORT WINGATE SANTA FE SP Spring
25 353456108343801  16N.16W.30.3431 Well
26 353521108343801  16N.16W.19.1 Well
27 353625108343801 W031020 well 0.8 mile west of State Route 556, east
bank of Puerco River
28 353627108343901  W031019 well 0.8 mile west of State Route 556, east
bank of Puerco River
29 353624108344001  W031021 well 0.8 mile west of State Route 556, east
bank of Puerco River
30 353624108344002 W031022 Well 0.8 mile west of State Route 556, east
bank of Puerco River
3 353214108345601  15N.17W.13.222 Well
32 353116108345901  15N.17W.24.4121 well
33 353351108350101  15N.17w.01.2232 Spring
34 353137108353001  15N.17W.13.3243 well
35 353222108353201  15N.17w.12.34 well
36 353131108353401  15N.17W.13.3414 well
37 353218108353401  15N.17W.12.340 well
38 353218108353402  15N.17W.12.34 Well
39 353209108354101  15N.17W.13.1142 Well
40 353212108354101  15N.17W.13.1124 Well
41 353141108354601  15N.17W.13.3141 Well
42 353224108354601  15N.17W.12.340 Well
43 353534108354701  %W031016 Well 1.3 mile west of State Route 556, east
bank of Puerco River
44 353536108354901  wW031015 well 1.3 mile west of State Route 556, east

bank of Puerco River
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Table 5.--Ground-water sites--Continued

Map
integer
(See Unique site Type of
plate 2) identification Local well number site Remarks

45 353534108355001 16N.17W.25.1132 well

46 353535108355003  (A-16-17)25bba03 Well WIN-3U elevation from 1:24,000
topographic map

47 353535108355004  (A-16-17)25bba04 Well WIN 3L elevation from 1:24,000
topographic map

48 353535108355005 16N.17W 25 223C Well Navajo Reservation identification
16K-340

49 353536108355001  WINDMILL16-K340 Well 16-k340 windmill near cluster from
holding tank

50 353534108355201  16N.17W.25.1132 Well

51 353535108355201 wW031017 well 1.3 mile west of State Route 556, east
bank of Puerco River

52 353535108355202 W031018 Well 1.3 mile west of State Route 556, east
bank of Puerco River

53 353143108355801  15N.17W.14.4224 Well

54 353157108361501  15N.17W.14.2324A well

55 353204108361501  15N.17W.14.214 well

56 353158108361601  15N.17w.14.23228 well

57 353159108362301  15N17w 14.23 well Church Rock North Pump No. 1

58 353159108362302 1S5N17W 14.23 Well Church Rock South Pump No. 2

59 353203108364401  15N.17W.14.1A Well

60 353203108364402  15N.17W.14.1 Well

61 353158108370901  15N.17W.15.24142 Well

62 353710108371801  NR106.0695X0900 Well

63 353159108375401  15N.17w.15.1321 Well

64 353214108380701  15N.17W.16.2222A Well

65 353420108380901  16N.17w.33.4223 well

66 353421108381001 16N 17w 33 411 well Navajo Nation 16K-336

67 353208108382801  15N.17W.16.21 well

68 353548108383801 NR106.0820X1070 167-534 Well

69 353140108390601  15N.17W.16.3131 well

70 353140108390602 15N.17W.16.3131A Well

7 353327108391001  %W031012 Well 1.75 mile north of Interstate 40, north
bank of Puerco River

72 353326108391301  W031014 Well 1.75 mile north of Interstate 40, north
bank of Puerco River

73 353328108391401  W031013 Well 1.75 mile north of Interstate 40, north
bank of Puerco River

74 353345108392601  15N.17W.05.200 Well

e 352300108393701  GLLPCTY TSTWELL Well City of Gallup test well

76 353333108394201  15N.17w.05.000 Well

7 353220108400001 W031001 Well East of Gallup, New Mexico, on west bank
of Rio Puerco

78 353220108400002 W031002 Well East of Gallup, New Mexico, on west bank
of Rio Puerco

79 353220108400003  W031003 Well East of Gallup, New Mexico, on west bank
of Rio Puerco

80 353220108400004 W031004 Well East of Gallup, New Mexioc, on west bank
of Rio Puerco

81 353220108400005 15N 17w 08.334E Well

82 353216108400401  W031030 Well 0.62 mile north of Interstate 40, west
bank of Puerco River

83 353102108404201  15N.18W.24.23 Well

84 353514108405501  16N.17W.30.000 Well

85 353101108414201  15N.18W.24.23 Well

86 353157108414501  15N.18W.13.131 Well

87 353139108415201  15N.18W.13.324 Well

88 353144108415401  15N.18W.13.322 Well

89 353157108420801  15N.18W.13.132 well

90 353204108421501  15N.18W.13.1134A well

91 352952108421901  15N.18W.25.330 Well
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Table 5.--Ground-water sites--Continued

Map
integer
(See Unique site Type of
plate 2) identification Local well number site Remarks
92 353203108422401  15N.18W.14.2244 well
93 353204108422401  15N.18W.14.242 Well
9% 353144108422701  15N.18W.14.422 Well
95 353217108422701  15N.18W.14.2223 well
96 353205108424301  15N.18W.14.232 Well
97 353215108425701  15N.18W.14.2223 well
98 353151108425801  15N.18W.14.144 well
99 353440108430401  16N.184.35.14 well
100 353153108430501  15N.18W.14.143 Well
101 353153108430502  15N.18W.14.143 Well
102 353153108432201  15N.18W.14.133 well
103 353631108433301  16N.18W.15.4433 Well
104 353145108434701  15N.18W.15.412 Well
105 352657108444001  14N.18W.16.220 Well
106 353144108444301  15N.18W.16.421 well
107 352702109000001 14N 20W 07 34 Well Navajo Nation 16T7-549
108 352456109001201 18 124-00.20X05.85 Well
109 352344109011001 18 124-01.10x07.23 Well
110 352306109015001 18 124-01.76X08.00 well
11 352306109015801 18 124-01.86x08.00 Well
112 352242109023001 18 124-02.40X08.45 Well
113 354747109025001 18 089-02.65%14.02 Well
114 355417109025301 18 089-02.72X06.58 Well
115 352059109025901 18 124-02.83x10.42 well
116 351858109031601 18 124-03.09x12.73 well
117 351858109031701  (A-22-31)09ddb1 well
118 352123109031801  (A-23-31)33aab Well Arizona Department of Transportation,
Painted Cliffs rest area well no. 1
119 352154109031801 18 124-03.10X09.35 well
120 355955109031901 18 089-03.10%00.10 Well
121 352152109032301 18 124-03.20X09.40 Well
122 352049109033201 18 124-03.33X10.64 Well
123 354132109033401 18 108-03.35x04.00 well
124 353933109034101 18 108-03.45X06.25 well
125 354132109034701 18 108-03.55X04.00 Well
126 352107109035201 18 124-03.65%10.30 well
127 354416109035401 18 108-03.65%00.85 well
128 353859109040901 18 108-03.90X06.90 Well
129 352002109041301 18 124-03.98x11.54 Well
130 352111109041401 18 124-04.00X10.20 Well
131 350623109041501  (A-20-31)2%9adc2 Well
132 351902109041701  (D-22-31)08aad well Begay well T. 22 N., R. 31 E., section 8
NEYUNEUNE%SEY%
133 351933109041701  (A-22-31)08aadl Well
134 352029109042001  (A-22-31 05AAB Well Dixon sample NL-21, livestock windmill
135 352027109042101 18 124-04.12X11.07 Well
136 354438109042301 18 108-04.10X00.40 well
137 353941109042401 18 108-04.13X06.12 Well
138 354024109042401 18 108-04.12X05.28 Well
139 353944109043001 18 108-04.23X06.05 Well
140 353928109044501 18 108-04.47%06.34 well
141 353900109044701 18 108-04.50X06.90 Well
142 355330109044901 18 089-04.51X07.45 Well
143 355358109045001 18 089-04.50X06.95 Well
144 355332109045301 18 089-04.55%07.45 Well
145 353032109052501 18 108-05.10X16.70 Well
146 351110109053901 18 137-05.35X04.41 Well
147 354047109054201 18 108-05.35X04.85 Well
148 353848109054301 18 108-05.35x07.11 Well
149 354530109054302 18 089-05.35X16.61 Well
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Table 5.--Ground-water sites--Continued

Map
integer
(See Unique site Type of
plate 2) identification Local well number site Remarks

150 353919109054701 18 108-05.43%x06.53 Well

151 354520109054701 18 089-05.40x16.85 Well

152 353436109055201 18 108-05.52x12.03 Well

153 353923109055201 18 108-05.51X06.46 Well

154 351810109055301 18 124-05.56X13.70 Well

155 354522109055501 18 089-05.55X16.80 Well

156 351906109055801 18 124-05.65X12.60 Well

157 353522109055901 18 108-05.65X11.15 Well

158 351906109060201 18 124-05.70x12.60 Well

159 353904 109062001 18 108-05.95%06.80 Well

160 350858109063201  (A-20-30)12abd Well

161 353517109063801 18 108-06.25X11.25 Well

162 351924109063901 18 124-06.30x12.25 Well

163 351557109070901 Keetseel Spring Spring Keetseel Spring near Houck, Arizona
164 351726109073001  (A-22-30)23ad Well Navajo Nation 18A-111

165 352000109075001  18-124-07.20X11.50 Well Indian City

166 350608109084201  (A-20-30)27dbd Well

167 354800109084601 18 089-08.20X13.80 Well

168 355152109085401 18 089-08.32X09.35 Well

169 355152109085601 18 089-08.36X09.35 Well

170 351439109090401 18 137-08.60x00.39 Well

171 351646109091801 18 124-08.80X15.30 Well

172 350959109091901 (A-20-30)03bbb Well

173 351722109092601  (A-22-30)22cbb well Dixon sample NL-25; well faucet
174 351728109092901  (A-22-30)21daa Well Dixon sample 1S0-09; near NL-41
175 360034109102701 18 069-09.73X16.52 Well

176 351128109114601 18 137-11.07X04.04 Well

177 350240109121001  (A-19-30)18cab Well

178 351138109121501 18 137-11.54x03.87 Well

179 351730109122601  (A-22-30)19bcd Well Fort Courage--Top Well-Well No. 1
180 351727109125001 18 124-12.10X14.50 Well

181 351639109125801 18 124-12.25X15.43 Well

182 351154109130001 (A-21-29)04dcc Well

183 351751109130701 18 124-12.38X14.06 Well

184 351624109130901  (A-22-29)25cad Well Dixon sample NL-40; faucet by well
185 351750109132401 18 124-12.65X14.05 Well

186 351807109132601 18 124-12.70X13.75 Well

187 351834109134301  (A-22-29)14aad Spring Dixon sample NL-24; hand pump cistern
188 352852109134301 18 124-12.95X01.30 Well

189 350506109134601  (A-20-29)35dcd well

190 351607109140601 18 124-13.34X16.06 Well

191 355640109144001 10 089-13.70x03.85 Well

192 353128109145801 18 108-14.05X15.57 Well

193 351804109152001  (A-22-29)15cdb Spring Dixon sample NL-28; hand pump cistern
194 351155109152501  (A-21-29)22cca Well

195 351729109152601 18 125-00.41X14.41 Well

196 350353109155301 (A-19-29)09aac Well

197 351707109161001 18 125-01.10x14.80 Well

198 353442109162601 18 109-01.35X11.86 Well

199 352422109164801 17 125-01.69X06.47 Well

200 352419109165801 17 125-01.85X06.55 Well

201 352450109170001 17 125-01.87x05.93 Well

202 350641109170401  (A-20-29)20c¢ unsurv Well

203 352432109170801 17 125-02.00X06.30 Well

204 352433109172401 17 125-02.26X06.25 Well

205 351503109175101 18 125-02.70x17.20 Well

206 351638109180801  (A-22-29)30acd Well Dixon sample NL-27; livestock windmill
207 351420109181401  (A-21-29)07abb Well

208 351843109182401 18 125-03.22%12.99 Well

209 350544109184301  (A-20-28)36aaal Well
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Table 5.--Ground-water _sites--Continued

Map
integer
(See Unique site Type of
plate 2) identification Local well number site Remarks
210 351638109190901  (A-22-30)27bdd Well Dixon sample NL-29; livestock windmill
211 351425109192001 18 138-04.10X00.65 Well
212 351259109192601  (A-21-28)13caa Well Puerco Unified School District No. 18,
Well No. 1
213 351241109193101  (A-21-28)13cdc Well
214 351254109194501  (A-21-28)13cbc Well Sanders School well
215 351147109194901  (A-21-28)24ccc well
216 351230109194901  (A-21-28)24bbc Well Dixon sample NL-31; well faucet
217 351229109195101  (A-21-28)24bbc Well
218 351302109195901  (A-21-28)14daal Well
219 350824109200001 (A-20-28)14aab Well
220 351258109200101  (A-21-28)14dad Well
221 351228109200501  (A-21-28)24bbc Well Dixon sample NL-39; well
222 350129109200801  (A-19-28)23dcd well
223 351253109201401  (A-21-28 14DCA Well
224 3512264109202401  (A-21-28)23aac Well
225 351228109202401  (A-21-28)23aac well Dixon sample NL-32; well faucet
226 352252109210401 17 125-05.72X08.22 Well
227 351935109211101 17 125-05.83X11.97 Well
228 351230109211801  (A-21-28)22acb Well Dixon sample 1S0-08
229 345650109212001  (A-18-28)22abc well
230 351536109214801 18 125-06.45%16.59 well
231 351400109220001  18-138-06.60x01.20 well Indian Ruins well
232 350412109220801 (A-19-28)04dda Well Dixon sample NL-10; livestock windmill
233 351153109223501 (A-21-28)28abc Well Dixon sample NL-36; livestock windmill
234 351212109224201  (A-21-28)21cad well
235 350527109224501  (A-20-28)33ada well Dixon sample NL-12; livestock windmill
236 352124109231901  (A-23-31)33aab Well Dixon sample NL-24; well faucet
237 351206109232503  (A-21-28)20dca well
238 350516109234201  (A-20-28)32cba Spring Dixon sample NL-09; wooden well
239 351152109241601  (A-21-28)30aaa2 Well
240 351157109241701  (A-21-28)30aaal Well
241 351827109243101 17 125-08.96x13.28 Well
2642 350657109244101  (A-20-28)19cac well
243 351200109251201  (A-21-28)19ccc well
244 344950109253001  (A-17-28)31bbc well
245 350717109253301  (A-20-27)24bdal Well
246 351119109255301  (A-21-27)25cad Well
247 350547109260101  (A-20-27)36bbb Well
248 351149109260801 (A-21-27)25bbd1 Well
249 351149109260802  (A-21-27)25bbd2 well
250 351118109261001  (A-21-27)25cca Well
251 351119109263901  (A-21-27)26dbd Well
252 351047109265001  (A-21-27)35acb1 well
253 351044109270501  (A-21-27)35bcd01 Well Drive point CDPO1
254 351044109270502  (A-21-27)35bcd02 Well Drive point CDP02
255 350625109270601  (A-20-27)26bcb Spring
256 351045109270601  (A-21-27)35dcb1 well
257 350622109270901  (A-20-27)26bcb Spring Dixon sample NL-08; seeps to pond
258 350740109274501  (A-20-27)15cdd Spring Dixon sample NL-13; old pump on site
259 345130109283001  (A-17-27)21cba well
260 350842109284301  (A-20-27)09cad well
261 350959109290501  (A-20-27)04bca Well
262 351000109291501  (A-20-27)04bca well Dixon sample NL-18
263 350925109292501  (A-20-27)05ddc Well Dixon sample NL-19; old windmill
264 350605109293801  (A-20-27)29dbd Spring
265 350600109294501 (A-20-27)28cac Spring Dixon sample NL-07; wood-steel well
266 345610109301001  (A-18-28)30bbc well
267 345700109302001  (A-18-27)18cbb Well
268 345450109312001  (A-18-26)36aad well
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Table 5.--Ground-water sites--Continued

Map
integer
(See Unique site Type of
plate 2) identification Local well number site Remarks

269 345930109312001  (A-18-27)06bca Well

270 350747109313101  (A-20-26)13dac Well

2N 350638109320501  (A-20-26)25bab Well Dixon sample NL-06; domestic windmill

272 345300109333001  (A-17-26)13ced . Well

273 350500109341901  (A-20-26)34cdc Well

274 350425109344101  (A-19-26)04dba Well

275 350649109350301  (A-20-26)21dcb Well

276 350527109361401  (A-20-26)32bdd Well Dixon sample NL-04; livestock windmill

277 350527109361501  (A-20-26)32bdd Well

278 350456109375101  (A-19-25)01aab Well

279 350451109383401  (A-19-25)01bbal Well

280 350338109384801  (A-19-25)11daal Well

281 351313109385401 17 139-08.38X02.07 Well

282 350804109404001  (A-20-25)15bcd Well

283 344739109412501  (A-16-25)15bac Well

284 350638109413101  (A-20-25)28baa Well

285 350233109415001  (A-19-25)16cca Well

286 350444109423101  (A-19-25)05abb Well

287 350501109423201  (A-20-25)32dcc3 Well

288 350040109430701  (A-19-26)32bbb Well Dixon sample NL-03; livestock windmill

289 350652109433201  (A-20-26)28bab Well Dixon sample NL-05; well faucet

290 344643109433801  (A-16-25)20bbc Well

291 350111109434401  (A-19-25)30bdd Well

292 344827109441001  (A-16-24)33cdd Well

293 345831109474701  (A-18-24)09dbb well Petrified Forest National Park-Puerco
Well No. 1

294 345850109475001  (A-18-24)09abb Well

295 345839109475801  (A-18-24)09bda well Petrified Forest National Park-Puerco
Well No. 2

296 345841109481701  (A-18-24)08bcb Well

297 345757109482001  (A-18-24)16bbb1 Well

298 345855109482701  (A-18-24)08aaa Well

299 350434109492101  (A-19-24)05cbb Well

300 350205109492701  (A-19-24)20bcc Well

300 345823109513501  (A-18-23)12cbci Well

302 345817109525001  (A-18-23)10dda well

303 344723109533901  (A-16-23)15bad Well

304 350009109540901  (A-19-23)33dba Well

305 350143109561901  (A-19-23)19dcb Well

306 344720109585001  (A-16-22)14adb Well

307 345801110002501  (A-18-22)16aab2 Well

308 345758110002701  (A-18-22)16aabl Well

309 345807110003401  (A-18-22)09dcd Well Sun Valley Utilities Inc., Well No. 1

310 345212110012901  (A-17-22)17dbd Well

31 344644110023301  (A-16-22)17cdc Well

312 344644110024201  (A-16-22)17ccd Well

313 344643110024301  (A-16-22)17ced Well Woodruff Domestic Water Improvement
District Well No. 1

314 345236110064901  (A-17-21)16adb Well

315 345411110080801  (A-17-21)05acc Well City of Holbrook, Well No. &

316 345302110110501  (A-17-20)11dac Well

37 345303110120501  (A-17-20)10dac Well

318 345447110124901  (A-17-20)03bbc Well

319 345424110125101  (A-17-20)03bbc Well

320 345308110125201  (A-17-20)10caal Well

321 345308110125301  (A-17-20)10caa3 Well

322 345447110132801  (A-18-20)33dbc Well

323 345314110133901  (A-17-20)09bdc Well
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Table 6.--Water-quality data for mine discharges, Kerr-McGee Church Rock I Mine, 1979-85

uS/cm, microsiemens per centimeter at 25° Celsius; mg/L, milli-

[values are in the following units:

grams per liter; ug/L, micrograms per liter; pCi/L, picocuries per liter; dashes indicate no datal

Spe-
cific Cal- Magne- Potas-  Sul- Chlo-
con- pH cium, sium, Sodium, sium, fate, ride, Bicar-
duct- (Stand- total total total total total total bonate,
ance ard (mg/L (mg/L (mg/L (mg/L (mg/L (mg/L (mg/L
Date (uS/cm) units) as Ca) as Mg) as Na) as K) as soa) as Cl) as HOO3)
Untreated water
11-01-791 R et I L O
11-13-80 --- ---- -.-- ==es  eeess eewes ceses eeees eeee-
11-17-802 el L PR PP
10-06-813 --- ---- ---- s===  =es=s eeees eeees seses eceao
11-02-822 L it
Treated water
03-04-752 --- ---- ---- s===  emees  ecees cemes eeeee eeees
03-05-752 --- c-e= -eee -e=s  escsc eceeee | eeees ceese eeee-
03-06-752 --- ---- ---- ====  =mese  emeee ecees eeces eeene
10-24-771 589 8.59 121.9  ----- 60.6 9.3 -----
11-13-78% 776 cee- 15.2 ---- 133.4 9.75 126.8 26.3 220.1
11-01-791 681 8.58 16.8 7.7 121.9 1.17 120.5 12.0 240.7
11-17-802 L
07-14,15-812 --- 8.7 ---- SR LR L e LT T LI P
10-06-813 cmes eemeeeemen e eeeee eee
11-02-822 e e LI L L L L LR L
11-30,12-1-825 8.76 L C e N P T L PR T PSP
10 07-85¢ --- ---- ---- LR R 183  eeee- eeee-
Total Nitrate+ Nitrogen Nitrogen Alum-
solids nitrite, Ammonia, ammonia, nitrate, inum, Arsenic, Barium,
dis- total total total total total total total
sol ved (mg/L as (mg/L (mg/L (mg/L (ug/L (ug/L (ug/L
Date (mg/L) N02+N03) as NH3) as NH as N03) as AL) as As) as Ba)
Untreated water
11-01-79 --- sem- meee- ---- ---- -mee  emm=- seees
11-13-80 --- LA L LT 47.6 1.9 mees emeee emees
11-17-80 --- AL ---- ---- === ===== eeeee
10-06-81 --- R ---- ---- === emees eeee-
11-02-82 .-- LI ---- -.-- === =me=e eeee-
Treated water
03-04-754 --- L ---- s-e- mese  esese ce-ee
03-05-754 --- == =eee- -e-- ---- se== meses se-e-
03-06-754 --- ceee eeees -ee- see- see=  meeee eeve-
10-24-77 363 ---- 0.024 ---- ---- ---- <5 2,130
11-13-78 412 0.34 .07 9 "280
11-01-79 391 A7 .05 ---- ---- 250 22 435
11-17-80 --- sees eeee- m--- -=-- ssss  secee ceees
07-14,15-814 --- sess emee- ---- === SR S R L L
10-06-81 --- sess  eesee ---- ---- sese  seses eeee-
11-02-82 --- sess meees ---- ---- S e DL L
11-30,12-1-824 L seeseeese eeeeo
10-07-85 510 N ---- ---- ---- 2.80 140

See footnotes at end of table.



Table 6.--Water-quality data for mine discharges, Kerr-McGee Church Rock I Mine, 1979-85--Continued

Cad- Chro- Molyb- Sele-
mium, mium, Lead, Mercury, denum, Nickel, nium, Silver, Uranium,
total total total total total total total total total
(ug/L  (ug/L  (ug/L (ug/L (ug/L (ug/L (ug/L (ug/L (ug/L
Date as Cd) as Cr) as Pb) as Hg) as Mo) as Ni) as Se) as Ag) as U)
Untreated water
11-01-7%  ----- e emees eeee- --- --- ---- eee  eeee-
11-13-80 2 ----- === =es== =-ee- --- 320 ---- === eeeee
11-17-80 @ ----- s eesec eeee- .-- --- -.-- .= eeee-
10-06-81 ----- === eesee eeee- --- .- ---- L
11-02-82 ----- e SR L DD --- --- ---- N
Treated water
03-04-75¢  ----- . eemem eee- 200 10 970
03-05-75¢  ----- R 200 10 740
03-06-75¢  ----- cem eeees eee- 200 10 720
10-24-77 ----- e P <10 --- 30 —-- 1,000
1-13-78 1.5 5 - 463 21 165
11-01-79 1 .- 5  eee-- 612 --- 40 --- 1,140
11-17-80  ----- === =meee ee-e- --- --- ---- L T
07-14,15-81¢  ----- cmeeeee eeee- 495 45 1,180
10-06-81 ----- = =eses eeees --- --- ---- .- e=ee-
11-02-82 ----- R --- .- ---- s eeee-
11-30,12-1-82¢  ----- e L L LD 470 --- 27.0 --- 1,400
10-07-85 .10 1.0 <1.0 <0.20 --- --- 37.6 <20  -----
Vana- Polonium-
dium, 2inc, Gross Gross Lead-210, 210, Radium-226,
total total alpha, beta, total total dissolved
(ug/L Cug/L total total (pCi/L as (pCi/L as (pCi/L as
Date as V) as 2n) (pCi/L) (pCi/L) Pb-210) Po-210) Ra-226)
Untreated water
11-01-79 --- .- 1,100£100 ------=--  cc-ccecn ecewoe-e ceeece--
11-13-80 --- --- 660£60  ---------  c-cc-ee ccceeee ceeceoeoo
11-17-80 --- == smeceee-- 1,770£200  -----e-  ---eses ce-e----
10-06-81 --- --- 460430  --------- 444 45¢1 --------
11-02-82 - e L 7162116 ------- = ce----- eme-e-eo
Treated water
03-04-754 700 see mmmeseses seceesies meeeee eeeeees 8.1
03-05-754 800 eI Rt e LTS 6.8
03-06-754 900 ses eeesesses eeeesane eeeeces eeeeees 8.7
10-24-77 I T L LT
11-13-78 10 s 400£40  -------ee sseeesn ceemeee eeeeeeeo
11-01-79 10 250 1,200£100  --------=  seecees emeseeo ceeeeoe
11-17-80 --- e i 663+125  ------- eeecees coeeen..
07-14,15-814 10 cee mmmmmmees mmmmecees coccco- eenooen .55+.03
10-06-81 --- --- 400130 578174 4.5+2.3 3.4t eee-e---
11-02-82 --- ---  sssssssss ssseseces ssesees ssosses seeeeoee
11-30,12-1-82¢ 12 se mmmmmmmes mmememeen emeeeee eeeeees .32+.04
10-07-85 --- --- 847 318 eeeeees mmmeees eeeceeee

See footnotes at end of table.
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Table 6.--Water-quality data for mine discharges, Kerr-McGee Church Rock 1 Mine, 1979-85--Continued

Thorium- Thorium- Thorium-
Radium-226, Radium-228, 228, 230, 232, Total
total total total total total suspended
(pCi/L as (pCi/L as (pCi/L as (pCi/L as (pCi/L as sediment,
Date Ra-226) Ra-228) Th-228) Th-230) Th-232) (mg/L)

Untreated water

11-01-79 250480  -eeemeees sesees ccecece cceeees
11-13-80 9.8+.6  mmeememes memeee emeeee eeeeee
11-17-80  =--=c=== meemeemee emmeee eeeeeee aeeees
10-06-81 41212 eeeeeee- 0.0+.1 0.2:0.1  0.0:0.1
11-02-82  mm-eeen mmemmeen seeeee emeeeen aeeeees

03-04-75% co-ceeee emmeceoee eemiee comeeee eeeees 38
03-05-75%  c-eeemes eeeeeeee emeeeo eeees eeeeees 45
03-06-75% ~  c---eess eesceecos emeeee cmeceen eeneees 58
10-24-77 8915 0£2  mmemes eeeees eeeeee 5.4
11-13-78 28,2 seemeecee emesss eeeccen eeeees <1.0
11-01-79 1324 mmeeeesse mmmmes e eeeeees 2.0
11-17-80 --sssees eeeececes mseee eceeece eeeeees
07-14,15-81%  =-emee-ee cmeeeeeee eeeiee cceeien eeeeoes 2.0
10-06-81 6722 meemeeee- Az 3.9+.5 A2
11-02-82 seeeeeee eececnee ceseee aeeeeee ceeeees
11-30,12-1-82%  -eeeeee eeeeceiee emeees cceeen ceeeees 3
10-07-85 67,22 <50  mmeees eeeeeee cceeeee

Ipata from New Mexico Health and Envirorment Department, Environmental Improvement Division,
Water Pollution Control Board.

Pata from United Nuclear Corporation.

YPata from Bruce Gallaher (New Mexico Health and Environment Department, written commun., 1982).
424-hour composite sample.

®ata from U.S. Environmental Protection Agency.

®ata from U.S. Bureau of Indian Affairs Resources and Engineering Laboratory.

Tsample was not acidified.



Table 7.--Monthly average, minimum, and maximum values for treated mine discharge, 27
Kerr-McGee Church Rock I Mine, 1980-84

[Values are in the following units: °F, degrees Fahrenheit; MGD, million gallons per day; mg/L, milligrams
per liter; ug/L, micrograms per liter; pCi/L, picocuries per liter; dashes indicate no data]

Molyb- Sele- Vana-
Tem- pH Total denum, nium, Uranium, dium, Radium-226,
pera- (Stand- suspended total total total total dissolved
ture Discharge ard sediment,  (ug/L (ug/L (ug/L (ug/L (pCi/L as
Month CF) (MGD) units) (mg/L) as Mo) as Se) as U) as V) Ra-226)
1980
Average @ ------  -==es eeeee smees esees L e meees
January Minimum ------  -c--s emee- e-e-e o-eel e see eeees
Maximum ----=-  seess eo-e- mecee oeees e e
Average @  ------  --===-  c=eee eseoss cmees se== mees- == meee-
February Minimum ------  --cee eseee eecee coeeo R A e meee-
Maximum ----==  es-es esees seese eeeno sems meees ses meess
Average @ ------  ==ee=  eccee esess se-eo sees meems ses emees
March Minimum ------  ----- ece-e ecene ceeeo LR sem  eeee-
Maximum ------  scsee --ee = meess ecee- smms mmees LR
Average = ---c=-  eescs sesee esees cesco sees  eeeee ses eeees
April Minimum ------  e-e-- seeee eeeee eeeeo mems seee- L
Maximum ------  ----- --ee- ceee- o--ee S R L R S
Average = ------ 5.5  -e--- <  eee-- mmms eemes ses meee-
May Minimum  -e---- ---ee 8.5 = emme- seee- e e
Maximum ------ 5.5 8.8 < -ess- see- 1,400 --- 1.5
Average = ------ 5.5  ----- <« @ ----- S ses meees
June Minimum ------  ----- 8.7  eeees eeees S LR
Maximum ------ 5.5 8.8 «@ @ ----- ---- 1,300 --- 1.2
Average = ------ 5.5 eeee- <« @ eee-- S S
July Minimum ------  ----- 8.6 = --ees eee-- SR =es eeee-
Maximum ------ 5.5 9.0 <2 460 38 1,300 12 2.4
Average = ------ 5.5 ----- 2 eeee- N S
August Minimam  ---e-- ---e- 85  eees eeee- sees meees .- mmees
Maximum ------ 5.5 8.7 <2 420 38 1,200 17 1.4
Average = ------ 5.5  ----- @  =eee- R LRl e
September  Minimum ------ ce-e- 85 = seeem emeee e mes esees
Maximum ~  ------ 5.5 8.7 <2 450 25 1,200 13 1.8
Average = ~----- 5.5 =---- < @ eeee- R R
October Minimum ---e-- ce-e- 8.6  secem meeee S see esees
Maximum ------ 5.5 8.8 <2 440 25 1,000 20 1.7
Average 60 5.5 eeee- <«  =eee- sees mmees e e
November Minimum ----e- c-eee 8.6  e---- -e--e sees emee- === esees
Maximum 62 5.5 8.7 <2 430 35 1,600 3 1.6
Average 58.9 5.5  cee-- <«  -eee- sess o meees Rl D
December Minimum ------  sceee 8.6  eeeee eee-e seee eeee- see meees
Max i mum 61 5.5 8.7 <2 440 34 1,100 28 1.3
Standard  Average 778 0 e---- 6 ----- sees o mmees mes meess
deviation Minimm ------  ----- 071 emees eeee- sess meee- S
(o) Max i mum 707 0 .104 ] 14 6 185 8 376
Average 59.5 5.5  ese-- <« @ eeee- e RER S L L
Mean Minimum -==---  =----- 8.58  c--es ce-ee sese seees s eeee-
Max i mum 61.5 5.5 8.78 <2 440 33 1,260 20 1.61
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Table 7.--Monthly average, minimum, and maximum values for treated mine discharge,
Kerr-McGee Church Rock 1 Mine, 1980-84--Continued

Molyb- Sele- Vana-
Tem- pH Total denum, nium, Uranium, dium, Radium-226,
pera- (Stand- suspended total total total total dissolved
ture Discharge ard sediment, (ug/L (ug/L (ug/L (ug/L (pCi/L as
Month C°F) (MGD) units) (mg/L) as Mo) as Se) as U) as V) Ra-226)
1981
Average 36.0 5.5 sme-- <0  ----- smes sese- === meee-
January Minimum  ------ ----- 8.5 = -e-es eeee- mmms meee- SR
Maximum 59.0 5.5 8.7 <2.0 450 38 1,300 26 0.94
Average 56.0 5.5  -e-e- 2.0  -e--- semm eeees S
February Minimam  ------  ----- 8.6  s--es e---- e et se- meees
Max imum 60.0 5.5 8.8 <2.0 460 56 1,350 16 3.2
Average 57.6 5.5  =e-e- 2.0  ----- sees meees == eemes
March Minimum  ----e- e-e-- 8.6  eee-s ee--- SRl T S
Max imum 60.0 5.5 8.8 <2.0 440 33 1,600 9 .6
Average 61.0 3.5 0 eeee- <2.0  -e--- e ses emes
April Minimum ------  ----- 8.5 = eeees eee-- seee  eeces e
Maximum 68.0 3.5 8.8 <2.0 480 49 1,400 [ 1.0
Average 63.25 3.5 0 -ee-- .0  ----- -ee =eee- .- =eee-
May Minimum  ------ ----- 8.6 = ----- ee-e- SEEL I se- eeee-
Max imum 66.0 3.5 8.9 3.1 490 61 1,400 12 2.85
Average 61.25 3.6 eeee- 2.0  ----- seme meees e
June Minimum  ------ -e-e- 8.5  eees eee-- see- eeee- see eeee-
Maximum 68.0 3.4 8.9 3.1 490 61 1,300 9 .93
Average 74.0 3.72  -e--- <2.0 450 40 - 8  -----
July Minimam ------  ----- 8.7  eeees eeee- mmes meeee e
Maximum 78.0 3.95 8.8 <2.0 470 48 1,400 9 1.48
Average 72.0 3.78 eee-- <2.0 560 47 eee-- 9 A
August Minimum ------ ----- - sees seee- === meees
Maximum 75.0 4.54 8.8 <2.0 850 54 1,400 19 .86
Average 69.0 3.67  ee--- <2.0 910 25  eee-- 16 W --e--
September Minimum  ------ = ----- 8.7  ----s ee-e- S s=s emees
Maximum 72.0 4.42 8.9 <2.0 1,000 28 1,200 20 .51
Average 63.0 3.20 ----- <2.0 480 68 1,180 50 1.04
October Minimum 58.0  ----- 8.25  -eees esmee- sees eeee- === meee-
Max imum 67.0 3.56 8.82 <2.0 480 M 1,300 55 2.2
Average 57.9 3.48  e---- 2.2 480 52 1,100 15 42
November  Minimum 52.0  ----- 8.7  meees esee- sme- mmmee ses mmses
Max i mum 62.0 3.77 8.8 3.0 490 4 1,300 50 .51
Average 54.0 3.3 ----- <2.0 450 48 1,100 [ .62
December  Minimum 49.0  ----- 8.6  -eses esee- see- emme- - =mees
Max i mum 59.0 3.90 8.8 <2.0 480 59 1,300 12 1.08
Standard Average = ------ 0.911  ----- 0.058 179 14 46 16 0.288
deviation Minimum ------  ----- 0.13% -----  ----- sem- mmee- ses memee-
(o) Maximum ~ ------ .829 .052 0.410 180 20 99 16 .913
Average = ------ 4.01 ----- 2.02 560 47 1,130 17 .63
Mean Minimum ------ e-e-- 8.5 = -eeee ee-e- m--s mmmen s =eees
Maximum ------ 4.25 8.81 2.18 550 56 1,350 20 1.35




Table 7.--Monthly average, minimum, and maximum values for treated mine discharge, 29
Kerr-McGee Church Rock ! Mine, 1980-84--Continued

Molyb- Sele- Vana-
Tem- pH Total denum, nium, Uranium, dium, Radium-226,
pera- (Stand- suspended total total total total dissolved
ture Discharge ard sediment,  (ug/L (ug/L (ug/L (ug/L (pCi/L as
Month (°F) (MGD) units) (mg/L) as Mo) as Se) as U) as V) Ra-226)
1982
Average 50.9 3.46 s---- <2.0 460 45 1,500 17 0.39
January Minimum 46.0  ----- 83  eesee een-e sees meee- e
Max imum 54.0 3.81 8.6 <2.0 480 51 1,700 41 .64
Average 54.8 3.5  ----- <2.0 470 46 1,400 12 .24
February  Minimum 50.0  ----- 8.6  eecee eee-- seee eese- --- meee-
Max imum 60.0 3.85 8.8 <2.0 480 53 1,600 23 .35
Average 56.1 3.59  ee--- <2.0 460 42 1,400 14 .29
March Minimum 51.0  ----- 8.6  e-eee ee--- e == meees
Maximum 62.0 3.8 8.9 <2.0 480 51 1,500 46 .32
Average 59.3 3.1 eee-- <2.0 440 29 1,400 30 .30
April Minimum 56.0  ----- 8.8  ceee eeee- see- meee- ses eeees
Max imum 66.0 §.06 9.03 <2.0 450 39 1,500 33 .51
Average 63.8 3.1 ----- <2.0 470 61 1,400 48 .52
May Minimum 9.0 ----- 8.7  eeeem eee-- se=s mmee- see eeees
Max imum 68.0 3.96 8.9 <.0 470 65 1,500 94 77
Average 67.8 359 0 ----- <2.0 450 37 1,500 27 2.25
June Minimum 64.0  ----- 8.7  -ee-s --e-- e S
Maximum 72.0 3.82 8.9 <2.0 460 38 2,000 28 8.0
Average 72.3 3.5 ----- <2.0 500 40 2,000 30 .69
July Minimum 67.0  ----- 8.5  eeees eeeee sees meeee s=e mmmes
Maximum 75.0 3.69 8.9 <2.0 510 48 2,700 80 .90
Average 74.0 3.43 ----- <2.0 440 30 1,750 20 1.23
August Minimum 72.0  ----- 83  smmee esee- sess mmee- .= mmmes
Maximum 76.0 3.80 8.8 <2.0 500 37 2,100 45 1.89
Average 68.0 3.6  ----- <2.0 400 26 1,980 9 .46
September  Minimum 61.0  ----- 81  -e--- --e-- see=  meee- === =mee-
Maximum 73.0 3. 8.9 <2.0 560 33 2,100 17 .57
Average 62.0 3.36  ----- 2.0  ----- sees memes --- .00
October Minimum 59.0  ----- 8.2  -eees meee- se=- mmme- ses mmee-
Maximum 64.0 3.80 8.9 <2.0 600 42 2,600 29 .45
Average 58.0 3.2  eee--- .0  ----- sess mmees --- .00
November  Minimum 55.0  -e--- 8.5 = -eme- eeee- me-- mmme- s-- mmmes
Maximum 59.0 3.79 8.8 <2.0 470 68 2,100 17 .59
Average 57.0 3.27  ----- <2.0 490 ses- =eee- --- .00
December  Minimum 50.0  ----- 8.6  -eeee ee-e- see- mmme- s-- meees
Maximum 59.0 3.50 9.0 <2.0 510 70 1,500 29 .40
Standard Average 7.27 0.13¢  =----- 0 28 1" 250 12 .66
deviation Minimum 777 --ee- 0.219  ---se -ee- see o meees - meees
(o) Maximum 17.37 0.138 111 0 44 18 430 24 2.16
Average 62.0 3.50  ----- <2.0 460 40 1,590 23 .70
Mean Minimum 57.3  ----- 85  meee eeee- seee memme- === mmees
Maximum 61.67 3.81 8.9, <2.0 500 46 1,910 40 1.28




30 Table 7.--Monthly average, minimum, and maximum values for treated mine discharge,

Kerr-McGee Church Rock 1 Mine, 1980-84--Continued

Molyb- Sele- Vana-
Tem- pH Total denum, nium, Uranium, dium, Radium-226,
pera- (Stand- suspended total total total total dissolved
ture Discharge ard sediment,  (ug/L (ug/L (ug/L (ug/L (pCi/L as
Month (°F) (MGD) units) (mg/L) as Mo) as Se) as U) as V) Ra-226)
1983
Average 58.0 3.3 ----- <2.0  ----- seee eeees s eeees
January Minimum 55.0 = ----- 85 = eesee eeee- sess  wse-e .- eese-
Maximum 60.0 3.69 8.9 <2.0 510 82 1,600 <4 .05
Average 59.0 3.45 -ee-- <t.0  ----- sees eeees L
February Minimum 57.0  ----- 8.5 = seess eeees sems eeee- .- meee-
Maximum 63.0 3.70 8.9 <1.0 510 27 1,300 14 .00
Average 60.0 3.0  --e-- <1.0  ----- s meses s eeees
March Minimum 56.0  ----- 8.6 = ----- eeee- L L L
Maximum 64.0 3.60 8.8 <1.0 480 29 1,100 14 .03
Average 61.0 3.42  -ee-- <2.0  ----- sees meees ses meees
April Minimum 55.0  ----- 8.7  mmeem eeee- LR .- e
Maximum 66.0 4.97 8.8 <2.0 460 28 1,000 <40 .08
Average 66.0 3.36 -ee-- <2.0  -e--- seee eeeee see mmees
May Minimum 60.0  ----- 8.7  --eem eeee- mess meeee S
Maximum 72.0 3.52 8.8 <2.0 550 32 1,200 <40 .06
Average 71.0 3.2 ----- <2.0  ----- seee seees see meees
June Minimum 66.0  ----- 8.6 = eeee- eee-- cess emeee e eeees
Max imum 74.0 3.45 8.8 <2.0 560 43 1,500 <40 22
Average 76.0 3.3  ----- <«.0  ----- L ses meees
July Minimum 7.0 ----- 8.5 = eeeee eeen- cwes  emee- e eeca-
Maximum 77.0 3.80 8.8 <2.0 650 97 1,200 40 .35
Average 77.0 I 2.0  ----- sees meses == =eees
August Minimum 7.0  ----- 85 = eesee eeee- ceee weees see eeees
Max imum 78.0 3.67 8.8 <2.0 560 12 1,300 22 .80
Average 73.0 3.80  ----- 2.0  -e-e- sees meees === meees
September Minimum 65.0  ----- 83  eeees ceee- sees eeees s meees
Maximum 76.0 4.00 8.7 <2.0 510 10 1,400 5 .53
Average 67.0 3.5 ----- <2.0 = ----- seee meee- .- meee-
October Minimum 66.0  ----- 8.4 seee- emee- s=es emees e eeeee
Max imum 70.0 3.74 8.8 <2.0 540 £ 1,500 8 .035
Average 61.0 3.52  e-e-- <«.0 @ ----- ---- 1,650 --- .132
November  Minimum 52.0  ----- 8.4  seees eeee- sees meees see mmees
Max imum 68.0 3.88 8.7 <2.0 580 63 1,600 30 .27
Average 57.0 3.6  ----- <2.0  ----- see- 1,670 --- .08
December Minimum 52.0  ----- 8.4 ceeee eeeee seee meees .. mmees
Maximum 60.0 3.62 8.7 <2.0 600 76 1,820 36 1
Standard Average 7.217 0.141  ----- eeeee eeeee ---- 156 --- 0.037
deviation Minimum 8.167  ----- 0.126 --=-- ceee- mmes weees = meees
(o) Max imum 6.481 0.397 0.067  ----- 55 32 237 15 .410
Average 65.5 3.4 0 e-e-- <2.0 = ----- —--- 1,560 --- 0.106
Mean Minimum 61.2  ----- 85  seees eeee- mems memeee ses eeee-
. Max imum 69.0 3.80 8.8 <2.0 540 64 1,380 24 .295




Table 7.--Monthly average, minimum, and maximum values for treated mine discharge,
Kerr-McGee Church Rock I Mine, 1980-84--Continued
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Molyb- Sele- Vana-

Tem- pH Total denum, nium, Uranium, dium, Radium-226,

pera- (Stand- suspended total total total total dissolved

ture Discharge ard sediment,  (ug/L (ug/L (ug/L C(ug/L (pCi/L as
Month C°F) (MGD) units) (mg/L) as Mo) as Se) as U) as V) Ra-226)

1984

Average 59.0 3.44 mee=s  eee-e eeee- ---- 1,030 --- 0.12
January Minimum 56.0  ----- 8.4 =e=-- eeee- sees  =meee === =eee-
Maximum 62.0 3.13 8.6  ----- 570 73 1,320 320 .14
Average 60.0 3.3 ---e- eeeee eeeee ---- 1,690 ve- .13
February Minimum 56.0  ----- 8.4 === ---e- eee-  esese == =eee-
Max imum 63.0 3.67 8.7  e----- 480 74 1,940 410 .18
Average 62.0 3,49  eeeem eeeee eceee ---- 1,770 --- .17
March Minimum 59.0  ----- 8.3 = eeeee ee-e- se==  =ee=- == ==ee-
Max imum 64.0 3.9 8.6 = ----- <587 <101 1,930 <27 .28
Average @ --=---  =-===  =ece= e=eee | =eee- === ==s==- “==  ====-
April Minimum  ------ ceeee seeee sesee ceees sees memmes == mmmes
Maximum ~ ------ -e-e- eese- mmee- ceees meme mmmes - mmmes
Average ------  --=---  =e--= ---e- mme-ee s=ec  mmees == =eees
May Minimum ------  -----  cece- cecee ce-e- sees me=ees === ===--
Maximum ------ c-eee ceeee ceee coeeo sees mmees = mm=es
Average @ -e-----  =eee-  cecee esce- eeees === === === ====-
June Minimm  --e--- --e-- ccees seeee eeeee mes- meees == memes
Maximum  e--ee- eseee ceeee eesee eeees ---- meees - =
Average = ---s--  ese-- c--ee meee- eeee- -e-- mmees === mmee-
July Minimum ------ ssees mecee escee coces sems meeee = meees
Maximum  ------ =eees eeeee ceees ceeee sese =eee- -es =eees
Average = ------  -e-=-  --coe eeees e-ee- smes meees R S
August Minimm = ------  ----- eeeee eeeee ceeeo sess meees === ==ee-
Maximum = ------  -=---  e-ce- em-e- ceeee se=-  =mee- - =eee-
Average @ ------  ==c=-  ecces sesee | seeeo === ===== === ==e==-
September  Minimm ------  -----  -e--s ----- o-oeo sess mmme- s=- =eee-
Maximum ------  cses- eccee emeee ceee- s=e-  mmes- - m=e--
Average @ ------  -----  =c-ce= smm-- me--e- ====  ====- === ==s==-
October Minimum ------ seees seeee cemee ceoeo cecs mmees = mmees
Maximum ------  ----- c---e ees-e eeeee R == mmees
Average @ ------  ==se- ----- eseee eeeee sees meee- === mee=e-
November Minimum ------  ----- eeee- eeeee meees -===  mme=e-- == mmees
Maximum ------  -e-es seee- msmee moces sees mmees ses e
Average @ ------  =---e- eeces eesee ceeee sees meme- -=- ===e-
December Minimum ------  s---- seees eseee eecee -e=- == == meees
Maximum = ------  =-e-e eeees eseos meees =s==  ===s- === ==ee-
Standard  Average 1.528  0.076 -----  ec-e- seeee === 406 --- 0.026
deviation Minimum 1.732 ----- .08  ---e- eeee- seme mmme- === mmme-
(o) Max imum 1.000 .125 .08  ----- 58 16 355 200 .072
Average 60.0 3.42  -eees seees meees == 1,500 --- .14
Mean Minimum 57.0  ----- 8.4  -meem eeee- coe e == meees
Max imum 63.0 3.77 8.6 = ----- 550 83 1,730 252 .20
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Table 8.--Water-quality data for mine discharges, United Nuclear
Corporation 01d Church Rock Mine, 1980-82

[Values are in the following units: uS/cm, microsiemens per centimeter
at 25° Celsius; mg/L, milligrams per liter; ug/L, micrograms per
liter; pCi/L, picocuries per liter; dashes indicate no data

Molyb- Sele- Vana-
pH denum, nium, Uranium, dium,
(Stand- total total total total
ard (wg/L (wg/L  (ug/L (wg/L
Date units) as Mo) as Se) as ) as V)
Untreated water
11-17-801 ---- --- -- eeee- --
11-02-821 ---- --- e --
Treated water
11-17-801 ---- --- D --
07'20,
21-822 s 9.03 110 15 1,160 28
11-02-821 ---- --- -- eee-- --
Total
Zinc, Gross Radium-226, Radium-226, sus-
total beta, dissolved total pended
(ug/L total (pCi/L as (pCi/L as sediment
Date as Zn)  (pCi/L) Ra-226) Ra-226) (mg/L)
Untreated water
11-17-80 ---  4,008+879 @ --------  -------- ---
11-02-82 --- 530£100  -------- e--oeoo- ---
Treated water
11-17-80 --- 646164  -------- = c------- ---
07-20,
21-822 <50 ------ 5.37+.12 5.49+.11 4.8
11-02-82 --- 322430 -------- eeeeeee- ---

1Data from United Nuclear Corporation

224-hour composite sample.

3pata from U.S. Environmental Protection Agency.



Table 9.--Water-quality data for mine discharges, United Nuclear Corporation

Northeast Church Rock Mine, 1975-82

[Values are in the following units:

uS/cm, microsiemens per centimeter at 25° Celsius; mg/L, milli-
grams per liter; ug/L, micrograms per liter; pCi/L, picocuries per liter; dashes indicate no datal

Spe-
cific Cal- Potas-  Sul- Chlo- Total
con- pH cium, Sodium, sium, fate, ride, Bicar- solids
duct- (Stand- total total total total total bonate, dis-
ance ard (mg/L (mg/L (mg/L (mg/L (mg/L (mg/L solved
Date (uS/cm) units) as Ca) as Na) as K) as sok) as Cl) as Hco3) (mg/L)
Untreated water
11-13-80 T T
11-17-801 --- ---- R L R I L LT L T EE LTI P ---
10-06-812 .-- b R L L L R L e T ---
11-02-821 ---- LI P e P DR T DT P .-
Treated water
03-04-751 3 ——- .- meme memmee mmmee cesee  meeem mmaea -—-
03-05-751 3 --- ---- m==s  mmmes eeess ecmee eeses eeeee ---
03-06-751 3 .- . R .--
10-24-774 681 8.82 meee 1649 ee--- 67.2 26,2  ----- 383
11-13-784 623 ---- 8.0 149.5 1.56 107.6 5.4 229.6 419
08-29-791 --- - m=e=  meses esees sesee semee eese- ---
11-01-794 923 7.66 27.6 144.9 1.56 361.5 20.4 32.6 587
03-05-804 725 “m-- 13.4 147.2 1.56 126.1 26.2 256 453
11-17-801 --- ---- sess  mmees essee sceee | ecees eeeee ---
10-06-813 --- ---- B L T T LR T T T ve-
11-02-821 seme e eeeee emen eeeee eeee
07-20,21-823 5 8.16 e
Nitrate+ Alum- An- Beryl- Cad- Chro-
nitrite, Ammonia, inum, timony, Arsenic, Barium, lium, mium, mium, Copper,
total total total total total total total total total total
(mg/L as  (mg/L (ug/L  (ug/L (ug/L (ug/L (ug/L  (ug/L Cug/l  (u/L
Date N02+N03) as NH3) as AL) as Sb) as As) as Ba) as Be) as Cd) as Cr) as Cu)
Untreated water
11-13-80 R ek - --- R Al -o- --- --- -
11-17-80 cees eme-- ---- --- N .-- --- --- ---
10-06-81 meme emas- —eo- --- N et -o- --- - .-
11-02-82 ceee meee- ---- --- R --- --- --- v--
Jreated water
03-04-753 L === --- .- =eee- --- --- --- ---
03-05-753 S ---- --- R --- --- --- ---
03-06-753 -m-- eeees ---- --- A --- --- --- ---
10-24-77 .- 0.036 -ee- --- <5 880 --- --- --- ---
11-13-78 0.46 .19 -.-- --- <5 381 --- <1 --- ---
08-29-79 sees eeees ---- <20 <20  ----- <20 <20 <20 <20
11-01-79 0.34 1.25 <250 --- <5 707 --- <1 --- ---
03-05-80 smes meee- ---- --- <5 3N --- <1 --- ---
11-17-80 ceee e ---- e --- .. e e
10-06-81 sm-= meee- ---- --- - mee- --- --- --- ---
11-02-82 “m==  eee-- ---- --- L --- --- --- ---
07-20,21-823 s--- mmee- ---- --- AL --- --- --- ---

See footnotes at end of table.
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Table 9.--Water-quality data for mine discharges, United Nuclear Corporation
Northeast Church Rock Mine, 1975-82--Continued

Molyb- Sele- Vana-
Lead, Mercury, denum, Nickel, nium, Silver, Uranium, dium, 2inc,
total total total total total total totatl total total
(ug/L (ug/L (ug/L (ug/L (ug/L (ug/L (ug/L (ug/L (ug/L
Date as Pb) as Hg) as Mo) as Ni) as Se) as Ag) asU) as V) as Zn)
Untreated water
11-13-80 s=  eee-- ---- ---- e ===e= emmee co-en ce-e-
11-17-80 S ---- ---- = emees weees esese eeees
10-06-81 - meme- - —--- == ees=ss eeces eseee eesee
11-02-82 R --e- ve-- s eesee weees esces meee-
Treated water
03-04-753 e 200 60  ----- 7,600 500  -----
03-05-753 R 200 60  ----- 6,500 400  -----
03-06-753 —.- e 100 0 ----- 7,600 400  -----
10-24-77 see eeeee <10 ---- 9% eee-- 1,200  -----  -----
11-13-78 <5 ----- 65 =--- % ----- 1,320 30 <1
08-29-79 <20 <0.20 <20 <20 22 <20  ----- 50 <20
11-01-79 <5 e-e-- <10 —ew 3 -e--- 1,260 <10 <250
03-05-80 <5 -e--- 10 ---- 82 W ----- 516 24 <250
11-17-80 === ee--- ---- ---- == eeees eesee ceeas eeees
10-06-81 L T ---- ---- == eesss eeees aeeen eeees
11-02-82 == e=ee- ---- ---- S e D L R
07-20,21-823 —ee e 14 3 - 870 10 <50
Polonium-
Gross Gross Lead-210, 210, Radium-226, Radium-226,
alpha, beta, total total dissolved total
total total (pCi/L as (pCi/L as (pCi/L as (pCi/L as
Date (pCi/L) (pCi/L) Pb-210) Po-210) Ra-226) Ra-226)
Untreated water
11-13-80 2 -===-=--=  se---cceeo | eseeccoan cmceeccos seeaoe--- 24.1+0.8
11-17-80  --=------ 6,44214551 = ---e----- emedeceee eeemedene meece--es
10-06-81 3,100£100 ------e--- 1,200+100 900£200  --------- 550+170
11-02-82 2 -----ee-- 876+150  ~--------  c;ee---eo esmececooe ceeeeaoo
Treated water
03-04-753  c-eeceeee semeeiiiee meceieen eeeeeeeos 19.8  se-e-eee-
03-05-753  ceeeeeeee seccicceen emeeeeien ceeeeeoos 22.9  eeeemeee-
03-06-753 ~  c----eees semeeseens cmeeccen eeeeeeees 27,3 eeeeeeee-
10-24-77 = ========- eccceceees  cevceoo.. 9.745.6  --ec-ee-- 1.9:.8
11-13-78 90060  ---eeessems ee;ccccee ccesesces cmce-eeas 2.0+.1
08-29-79 2 ---=-=--===  =---se--e- e-eccccoe | ceceacces eccaceceos | secceceee
11-01-79 650+80  -------ees cecceseen eeeiieeen aeceeeeen 81224
03-05-80 282418  ----ec----  seeccccee ceeccceos ceceeeees 3.89+.15
11-17-80  -------- 326432 2 -----ese- sec-ecece ecccccces eeecesees
10-06-81 280430  -----n---- 10+2 1021 -eee-e-e- 2.5+.8
11-02-82_  ---e--e- 342432 ---eeec-e seesessas ceseceece ceeceeaos
07-20,21-823  s----eme mmececces eeeceeen eeeeeaoo. 1.35:.07 1.14£.10

See footnotes at end of table.



Table 9.--Water-quality data for mine discharges, United Nuclear Corporation
Northeast Church Rock Mine, 1975-82--Continued

Thorium- Thor ium- Thorium-
Radium-228, 228, 230, 232, Total
total total total total suspended
(pCi/L as (pCi/L as (pCi/L as (pCi/L as sediment,
Date Ra-228) Th-228) Th-230) Th-232) (mg/L)

Untreated water

11-13-80 seemeeemen emeeeee e
11-17-80 R e
10-06-81 0.0.1 210£10 0.120.1
11-02-82 e eemeemeeeeeee e

03-04-753 L e I 33
03-05-753 et PP 47
03-06-753 s emmsmee eemeeee eeeeens n
10-24-77 see emeseee eeceees eeeees
11-13-78 0£2  seesees eeseeee eeeoos 4.2
08-29-79 seeemeeeee eeeeeee eeeeee
11-01-79 L e L P 0
03-05-80 L et L PP P 4.5
11-17-80 seeeeseeee eeeeeeeeelleee
10-06-81 -0.2+.2 0.1x.1 0.0x.1
11-02-82 S R PP
07-20,21-823 et L PR P 2.6

Ipata from United Nuclear Corporation

Data from Bruce Gal laher (New Mexico Health and Engineering Department, written
commun., 1982).

324-hour composite sample.

“pata from New Mexico Health and Engineering Department, Environmental
Improvement Division, Water Pollution Control Board.

®ata from U.S. Environmental Protection Agency.
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[values are in the following units:

Table 10.--Water-quality data for tailings-pond solution, 1979-80

uS/cm, microsiemens per centimeter at 25° Celsius; mg/L, milli-

grams per liter; ug/L, micrograms per liter; pCi/L, picocuries per liter; dashes indicate no data)

Spe-
cific Cal- Magne- Potas- Sul- Chlo- Fluo-
con- pH cium, sium, Sodium, sium, fate, ride, ride,
duct- (Stand- total total total total total total total
ance ard (mg/L  (mg/L (mg/L (mg/L (mg/L (mg/L (mg/L
Date (uS/cm) units) as Ca) as Mg) as Na) as K) as 804) as Cl) as F)
02-05-791 2 ..... 1.92 .- 50.8 519 ---- 4,802 50.0 2.47
11-01-791 1,589 8.66 20.0 4.5 315.1 1.95 434.7 19.4 ----
03-05-803 4 702 0.0 ----  ----- 1.56 108.6 12.2  ----
Total Nitrate+ Alum- Cad- Chro-
Bicar- solids nitrite, Ammonia, inum, Arsenic, Barium, mium, mium,
bonate, dis- total total total total total total total
(mg/L solved (mg/L as  (mg/L (ug/L (ug/L (ug/L (ug/L  (ua/L
Date as HC03) (mg/L) N02+N03) as ""3) as AL) as As) as Ba) as Cd) as Cr)
02-05-79! = ----- I s 70 <100 -- 150
11-01-791 372.1 899 0.02 0.07 5,170 <5 940 <1 ---
03-05-803 258.2 441 R S 201 <1
Manga- Molyb- Sele- Vana-
Cobalt, 1Iron, Lead, nese, denum, nium, Uranium, dium, Zinc,
total total total total total total total total total
(ug/L (ug/L (ug/L (ug/L (ug/L (ug/L  (ua/L (ug/L (ug/L
Date as Co) as Fe) as Pb) as Mn) as Mo) as Se) as U) as V) as Zn)
02-05-791 950 157,500 200 14,000 40 .- 4,090 --- .---
11-01-791 ceee eeee-- <5 ---e-- <10 29 1,140 95 <250
03-05-803 sees eeeeees I 9 82 3,260 <10 <250
Thorium-
Gross Radium-226, 230, Total
alpha, total total suspended
total (pCi/L as (pCi/L as sediment,
Date (pCi/L) Ra-226) Th-230) (mg/L)
02-05-79!  ------ee- 209.5 10,2285  -----
11-01-791 5,300+300 4.2¢1.3 e----- 175
03-05-803 1,890£100 38.9:1.3  ------ 1.1

lsample from United Nuclear Corporation Old Church Rock, last settling pond.

2pata from United Nuclear Corporation

3sample from United Nuclear Corporation, Northeast Church Rock.

4pata from New Mexico Health and Engineering Department, Environmental Improvement Division, Water
Pollution Control Board.
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Table 11.--Monthly values for uranium and radium in treated mine discharge,

Church Rock District Mines, 1979-82

[Data from U.S. Environmental Protection Agency.

Dashes indicate no data)

Uranium total, in
micrograms per liter

Radium-226 total, in
picocuries per liter

Radium-226 dissolved, in
picocuries per liter

Year and
month Minimum Average Maximum Minimum Average Maximum Minimum Average Maximum
Kerr-McGee Church Rock 1 Mine

1980

January........ === eseee  eecee essee sewes ee-ee eeees ---- see-
February.......  ===== = =se-- mesee sssee sseee eceen eseee === ----
March......... . meees ssses sesse eeeee secee eeeee seeee ---- ----
April...... R T L L L G A L L L L T L R L DL mee- ----
MaY...oceuanaas  meees eeee- 1,360  ----- seeee eeeee e-eee ---- 1.54
June........ O L 1,340 -eee- e-eee eeeee eeees --e- 1.23
Julyeceennaeeas  mmeme omees 1,300  eee-- eeees eeeee ooees ---- 2.4
August.........  =eees eeee- 1,200  ----- eeeee eeeee eees ---- 1.4
September......  =----  ----- 1,200 -esee essss ceeee sees --e- 1.8
October........  =====  ==--= 1,000  ----- eeees edeee eeaes ---- 1.7
November.......  =====  =-=--- 1,600  --ee- eeeee eeeen eeeee =--- 1.6
December.......  ====-  ==--- 1,100  =---s eeeee eenee eeeen ---- 1.3
1981

January........  =sess seee- 1,300  -eee- emees eeeee eeees ---- .94
February.......  =====  =---- 1,350 eee-- eeees eeeee eeeen ---- 3.2
March..........  =====  =-e-- 1,600  ----- eeeee eeeee eeee- ---- .6
Aprilececeaanas mmmme eemes 1,400 eeeee eesms eeeee eeees ---- 1.0
R 1,400 e-eee eeeeeeee eeees ---- 2.85
June..ceeieaaes meees eeees 1,300  se-es eeees eeeee eeeen ---- .93
Julyesseoenenas  mmmms mmeee 1,400  ----- sseee eeeee seeee -=-- 1.48
August.........  meees eeees 1,400  eeee- esees eeeee eenen 0.44 .86
September......  s-=---  ----- 1,200  ----- meess eeeee ooees ---- .51
October........  ====- 1,180 1,300 se-e- eees eeeen eeeen 1.04 2.2
November.......  =---- 1,100 1,300 ----- ssses s eeeee eoees 42 .51
December.......  ==--- 1,100 1,300 ---e- seees eeeem eeene .62 1.08
1982

January........  ===-- 1,500 1,700  --e-- eeees eeeee ee-es .39 .64
February.......  ===-- 1,400 1,600  ---e- msees eeeee meeee .24 .35
March.....vaees  ----- 1,400 1,500 -e--- eeees e-eee eeeen .29 .32
Aprilecicaiaans =ooe- 1,400 1,500 ---e- msmes eeeee meeee .30 .51
MaY.ceenonns ves  mmmes 1,400 1,500  seees esese eeeen eeees .52 77
dune........ee. meees 1,500 2,000 @ e-e-- ssees eeeee emeee 2.25 8.0
JulYeerenonenes  mmme- 2,000 2,706  ----- mmees sseee mesee .69 .90
August......... === 1,750 2,100  =-ee- seeee eseee eees 1.23 1.89
September......  ----- 1,980 2,100 ----e msese seeee eeses .40 .57
October........  ====-  =-==- 2,600  --ee- smees eeeee meeee ---- .45
November.......  ===-==  =-=--- 2,100  ----- seees eeees smees ---- .59
December.......  ====-=  ==-=-- 1,500  ----- meses eemee mmeee ---- .40
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Table 11.--Monthly values for uranium and radium in treated mine discharge,

Church Rock District Mines, 1979-82--Continued

Uranium total, in Radium-226 total, in Radium-226 dissolved, in
micrograms per liter picocuries per liter picocuries per liter
Year and
month Minimum Average Maximum Minimum Average Maximum Minimum Average Maximum
United Nuclear Corporation Northeast Church Rock Mine

1979
January..... eee 300 950 1,870 @ e-eee ceeee eeeen <0.6 0.8 1.2
February....... 300 750 1,630  ceeee eceee ecee- <.b .8 .8
March....... - 440 740 1,380  s--ee eeees eenen <.b .9 1.3
April.ccceeeses ===== = es====  cecee esces esses emmee ecses ecee- --e-
May...ce000v0es === === ecema  eecee eccms sesee eesce eseee mee
June....cccvenee === e=ece  eccee | esees eeeee mem-e eeese -eeee .ee-
JUulY.ceeennnans 560 740 1,060  -ecee eceee eeeee 0.6 1.58 2.4
AuguSt....c0nes 490 690 940  ce-e- eeeee ceee- <.6 .88 1.4
September...... 380 570 930 @ eeees eeeee eeeee <.b6 1.2 1.9
October........ 630 1,006 1,600 @ cecee ecees ceeeo <.b .84 1.3
November....... 630 708 850 @ eeses eeeee eeeee <.6 .92 1.5
December....... 610 755 950 @ eeeee eeeee ceees <.b6 .82 1.3
1980
January...ceees =====  =====  esee- eese- cecee eese- esass esecs eccee
February....... 670 898 1,290 s-ee- eeees eeeee <.6 .98 1.6
March.esceeee.. 240 450 590 @ -m--- eeeeme meeee <.b .8 .9
Aprilecceecanes 190 426 780 2.0 15.04 34.6 <.b .93 2.1
MaY.eeneasnoan .- 380 810 1,140 1.2 2.86 8.4 <.b .7 1.5
June...c.ccuanen 570 814 1,220 1.5 3.88 6.9 <.b .90 1.5
July.eeeennnne 950 1,070 1,440 .60 2.39 6.2 .04 .59 1.8
August......... 620 1,035 1,450 .59 1.59 3.57 .04 .14 .23
September...... 950 1,150 1,450 .62 2.35 5.16 .04 .27 .61
October...... . 740 1,020 1,560 .76 2.66 4.49 0 .33 .79
November....... 820 1,280 1,810 .60 2.70 8.49 0 .30 .82
December....... 1,030 1,770 2,840 .51 2.76 4.24 0 .26 .52
1981
January........ 1,230 2,080 2,700 1.63 5.41 13.61 0 .19 A
February...... . 830 1,570 2,160 2.41 5.12 7.2 0 .26 1.12
March...ceccees 980 1,470 2,180 .04 6.96 14.82 0 .31 42
April....c.c.... 1,400 2,070 2,360 2.04 6.49 9.57 16 .93 1.85
MaY..eoeeoenses 1,570 2,190 2,860 5.90 12.5 19.4 1.02 2.53 8.37
June.....cveane 1,070 2,080 2,150 1.13 6.28 9.88 0 1.20 2.17
JUlYiceennanoee  ====- 1,800 2,400  ----- 5.50 8.57  ----- 1.93 3.16
AUGUSt...c00veee  ===-- 1,120 1,990  ----- 8.80 12.79  ----- 3.60 5.63
September...... -=--- 1,680 1,820  ----- 2.23 4,25 ----- 1.29 3.37
October........ =---- 900 1,830 ----- 1.62 3.69  e-c-- .84 2.59
November....... ----- 1,090 1,760  ----- 4,08 7.69 ----- .76 1.39
December....... -=--- 1,030 1,430  ----- 3.1 10.17  ----- .66 1.55
1982
January........ =---- 740 1,300  ----- 1.48 2.82  ----- .36 .61
February....... =---- 1,010 1,270 =---- 5.97 14.36  ----- .44 .67
March..eeeaoese  ====- 810 1,30  ----- 9.40 16.23  ----- .76 2.03
Aprilecescsceas  ===-- 1,080 2,020  ----- 2.12 5.19 ----- .38 .7
MaY.eevoeencnae === 1,630 2,840 ----- 3.52 6.33  ----- 47 .72
June..cevennns.  =mo-c 940 1,490 ----- 2.38 354  -e--- .49 1.01
JUlYievecneoaes === 1,000 1,800 ----- 2.5 6.4  e-ee- .5 .7
AUgUSt...cvnesee  mTocc 800 1,00 ee--- 2.1 4.2  mee-- A .9
September...... ----- 900 1,200  e---- 2.1 3.0  e---- .5 1.1
October........ ==--- 580 70 0 ----- 1.6 3.46 ----- .31 .49
November....... =-===- 800 1,740 ----- 2.27 3.056  ----- A .65
December....... ===-- 710 1,230  ----- 2.81 5.5 e---- .49 1.02




Table 11.--Monthly values for uranium and radium in treated mine discharge,

Church Rock District Mines, 1979-82--Continued
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Uranium total, in
micrograms per liter

Radium-226 total, in
picocuries per liter

Radium-226 dissolved, in
picocuries per liter

Year and
month Minimum Average Maximum Minimum Average Maximum Minimum Average Maximum
United Nuclear Corporation Old Church Rock Mine

1980
January....eee.  =====  ==-==  cee-- == emeee eecne -.e- cee- .-
February....... 130 220 163 2.2 4.0 7.1 0.7 1.4 2.4
March..... ceean 180 202 250 1.4 2.12 3.8 .8 1.65 2.8
April.ccieeeee. 310 423 480 2.0 3.4 4.9 1.0 2.1 3.2
MaY.eoeecncnens 500 77 1,160 .9 2.4 4.7 .6 1.6 3.5
June...ceeeeens 670 938 1,750 2.0 2.9 3.9 2.0 3.0 4.5
July.eo... ceses 640 874 1,260 3.78 4.08 6.6 3.89 4.88 6.0
August......... 320 450 860 .76 3.57 8.98 3.36 4.51 7.99
September...... 370 640 1,200 1.80 3.03 4.48 1.97 3.20 4.01
October........ 860 1,090 1,360 3.27 9.61 18.96 3.24 5.14 7.41
November....... 990 1,330 1,650 8.24 13.82 24.40 1.85 6.0 8.07
December....... 1,000 1,090 1,200 3.85 12.39 27.46 14 1.7 4.64
1981
January........ 350 800 1,570 3.75 10.7 18.60 1.08 3.79 6.54
February....... 790 990 1,210 4,08 6.59 14.65 .53 1.73 3.56
March..ceeeeeee 640 950 1,440 4.21 8.19 13.78 0 .98 2.49
April.ccciecees 720 1,130 1,510 4.17 9.27 14.36 .65 2.84 7.48
MaY.oveennannes 900 1,500 2,390 5.75 8.36 10.48 .91 2.09 3.25
June.ccennnanane 550 1,130 2,000 5.38 9.20 11.85 7 2.94 5.51
July.ceea.. sess m==== 860 1,410 e 4.69 7.26 =---- 1.49 1.76
AUGUSt..ccunens  ===c- 820 1,240 ---- 12.93 22.6  ee--- 3.9 7.65
September...... ~----- 1,110 1,720 cee- 8.95 17.47 ----- 2.73 6.32
October........ ==--- 870 1,390 ---- 3.01 6.06  ----- 1.66 3.46
November....... =-=-- 1,420 1,840 “--- 4.07 533 ----- 2.05 4.95
December....... ===-- 1,040 1,680 ---- 7.7 10.79  ----- 2.05 3.24
1982
January.....cee.  ===-- 950 1,060 “--- 10.83 13.80 ----- 2.27 3.58
February....... =---- 780 1,210 .-v- 12.87 2290  ----- 1.28 1.62
March...cceeaee  ===-- 980 1,520 —ee= 10.41 14.49  ----- 5.47 8.60
Aprilececececes ====-- 1,100 1,480 --e- 8.46 9.9  ----- 5.45 7.97
MaY.eceeoeeaonas ===-= 820 1,170 mm—- 8.28 0.4  ----- 6.42 8.50
June...... B 770 1,010 .- 7.46 8.51  -e--- 5.2 6.45
JUlYererenaneee  ====- 900 1,100 .e-- 7.8 9.8  ee--- 3.9 6.5
AUGUSt.ccoaeees  ===== 800 1,000 ceon 7.1 12.8 e---- 5.0 6.2
September...... =----- 700 1,000 .-e- 3.5 45  -e--- 2.5 3.6
October.....e..  ===-< 1,100 1,600 .- 4.04 4,99 ----- 3.3 3.8
November....... ~----- 900 1,100 .- 5.16 7.82  ----- 3.2 4.0
December..... e mmeee 900 1,300 c=e- 6.6 8.1  ee--- 4.7 7.2

g;,[Lpu)i
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HISTORICAL WATER-QUALITY DATA
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SURFACE WATER

[ND, not detected; K, based on nonideal colony count; E, estimated; <, less than; >, greater than.
See table 1 for explanation of agency collection and analysis codes]

ALKA-  BICAR- CAR-

AGENCY  AGENCY SPE- LINITY  BONATE  BONATE
MAP COL-  ANA- CIFIC WAT WH  WATER  WATER
INTEGER TEMPER- LECTING LYZING  TUR-  CON- PH  TOT FET WH FET WH FET
(SEE ATURE SAMPLE SAMPLE  BID-  DUCT- (STAND- FIELD  FIELD  FIELD
PLATE 1 STATION NUMBER DATE TIME  WATER  (CODE  (CODE  ITY  ANCE ARD  MG/L AS MG/L AS MG/L AS
AND (DEG C) NUMBER) NUMBER) (NTU)  (US/CM) UNITS)  CACO3  HCO3 co3
TABLE 4) (00010) (00027) (00028) (00076) (00095) (00400) (00410) (00440) (00445)
1 352705108213501 03-19-86 -- -- 1008 1008  -- - -- -- -- .-
2 352818108251401 03-26-82 1030 5.5 9735 - -- -- -- -- - --
3 353736108281701 11-13-80 1250 6.5 o735  -- -- -- 8.6  -- - -
4 353740108293601 08-04-82 1630 -- or35 - - 952  -- - 480 -
08-24-82 1100 -- o735 -- -- 560 -- -- 130 -
10-05-82 1830 -- o35 -- -- 1010 -- -- -- --
5 353738108294201 07-16-79 -- -- 701 701 - 650 8.9  -- - --
07-19-79 -- -- 701 701 -- 600 8.7  -- -- --
07-27-79 -- -- 701 701 -- 550 8.7  -- -- -
08-04-79 -- -- 701 701 - 580 8.9  -- - -
08-09-79 -- -- 701 701 -- 650 8.8  -- -- --
6 353924108294601 11-13-80 1250 16.5 9735 .- -- 808 8.6  -- 20  --
7 353923108294710 10-04-85 - -- 1008 1008  -- -- -- -- -- --
8 353930108294810 10-04-85 -- -- 1008 1008  -- -- -- -- - --
9 353850108301510 10-04-85 -- -- 1008 1008  -- -- -- -- -- --
10 353940108302601 11-13-80 1015 2.0 935 -- -- -- 7.9 - -- --
1 353932108303101 11-13-80 1015 -- o735 -- -- 1080 7.9 -- 190 --
12 353727108303501 07-16-79 -- -- 701 701 -- 620 8.9  -- - --
07-19-79 -- -- 701 701 -- 680 8.7  -- -- --
07-27-79 -- -- 701 701 -- 670 8.8  -- -- --
08-04-79 -- -- 701 701 -- 590 8.9  -- -- --
08-09-79 -- -- 701 701 -- 580 8.9  -- -- --
13 352242108304401 09-08-87 1245 15.0 9735  -- -- 3 8.8 140 160 --
14 352237108305001 09-08-87 1410 15.0 9735 - -- 289 8.8 139 170 --
15 353821108305201 11-13-80 1330 13.5 9735 - -- 784 8.2 - 20 -
16 352300108310001 06-26-70 1100 -- 596 - 22 -- 8.5 183 -- -
17 353804108311201 11-13-80 1330 13.5 9735 - -- 784 8.2  -- 220 2
18 353814108320101 10-04-85 -- -- 1008 1008  -- -- -- -- -- .-
19 353731108320701 10-04-85 -- -- 1008 1008 - -- -- -- -- --
20 353642108330401 07-17-79 1430 32.0 935 -- -- 33200 1.9 - - e
21 353644108330901 07-16-79 -- -- 701 701 - 35000 1.4 -- -- .-
07-17-79 1340 30.0 9735 - -- 3640 3.4 -- -
07-19-79 -- -- 701 701 -- 1800 5.1 -- - --
07-27-79 -- -- 701 701 - 1130 7.5 - - --
08-04-79 -- -- 701 01 -- 940 7.6 - -- --



MAP

INTEGER

(SEE
PLATE
AND
TABLE

1

N wWwnN

v O ~N O

1
12

13
14
15
16
17
18
19
20
21

1
4)

STATION NUMBER

352705108213501
352818108251401
353736108281701
353740108293601

353738108294201

353924108294601
353923108294710
353930108294810
353850108301510
353940108302601
353932108303101
353727108303501

352242108304401
352237108305001
353821108305201
352300108310001
353804108311201
353814108320101
353731108320701
353642108330401
353644108330901

DATE

03-19-86
03-26-82
11-13-80
08-04-82
08-24-82
10-05-82
07-16-79
07-19-79
07-27-79
08-04-79
08-09-79
11-13-80
10-04-85
10-04-85
10-04-85
11-13-80
11-13-80
07-16-79
07-19-79
07-27-79
08-04-79
08-09-79
09-08-87
09-08-87
11-13-80
06-26-70
11-13-80
10-04-85
10-04-85
07-17-79
07-16-79
07-17-79
07-19-79
07-27-79
08-04-79

NITRO-
GEN,
AMMONIA
Dis-
SOLVED
(MG/L
AS N)
(00608)

0.130
0.130

2.83

16.8

SURFACE WATER--Continued

NITRO-  NITRO-
GEN, GEN,
AMMONIA  NO2+NO3
TOTAL  TOTAL
(MG/L  (MG/L
ASN)  AS M)
(00610)  (00630)
9.81 0.590
14.5 1.43
0.180  <0.040
<0.100  <0.040
2.68 151
2.68  1.51

NITRO-
GEN,
NO2+NO3
DIs-
SOLVED
(MG/L
AS N)
(00631)

0.580

0.060
<0.040

1.64

PHOS -
PHOROUS
TOTAL
(MG/L
AS P)
(00665)

0.060

0.090

PHOS-
PHOROUS
DIs-
SOLVED
(MG/L
AS P)
(00666)

0.020
0.020

PHOS-

PHOROUS

ORTHO, CYANIDE

DIs- DIS-

SOLVED SOLVED

(MG/L (MG/L

AS P) AS CN)

(00671) (00723)
-- <0.01
-- <0.01
-- <0.01
-- 0.10
-- 0.02
-- <0.01
-- <0.01
-- 0.59

<0.010 --

<0.010 --
- 0.13
-- <0.01
-- <0.01

150
100
1n
19
39
140
140
110
170

110

5400
4700
12000
470

46



SURFACE WATER--Continued

MAGNE- SODIUM POTAS-  CHLO- FLUO-
MAP CALCIUM  SIUM, SODIUM,  AD- SIUM, RIDE, SULFATE RIDE,
INTEGER DIS- DIS-  DIS-  SORP- p1s-  DIS-  DIS- DIS-
(SEE SOLVED SOLVED SOLVED  TION SOLVED SOLVED SOLVED  SOLVED
PLATE 1 STATION NUMBER DATE  (MG/L  (MG/L  (MG/L |RATIO, SODIUM (MG/L  (MG/L  (MG/L  (MG/L
AND AS CA)  AS MG) AS NA) | PERCENT AS K)  AS CL) AS S04) AS F)
TABLE 4) (00915) (00925) (00930) (00931) (00932) (00935) (00940) (00945) (00950)
1 352705108213501 03-19-86  -- -- -- .- -- -- - -- --
2 352818108251401 03-26-82  -- -- .- -- -- -- -- -- -
3 353736108281701 11-13-80  -- -- -- -- -- -- - -- --
4 353740108293601 08-04-82  -- -- -- .- -- -- 7.3 330 --
08-24-82  -- -- -- .- -- -- 4.9 200 --
10-05-82  -- -- - -- - - -- - -
5 353738108294201 07-16-79 27 9.1 7400 310 9 4.6 19 130 0.30
07-19-79 10 11 4000 210 9 44 2 120 0.27
07-27-79 2.0 1.2 - -- -- 1.5 36 130 0.30
08-04-79 3.2 3.1 3700 350 10 3.5 25 130 0.39
08-09-79 7.6 6.1 3000 200 9  0.60 12 130 0.36
6 353924108294601 11-13-80 23 9.0 130 6 S 039 17 170 --
7 353923108294710 10-04-85 -~ -- -- -- -- -- - 140 --
8 353930108294810 10-04-85 -~ -- -- -- -- -- -~ 150 --
9 353850108301510 10-04-85  -- - -- -- -- -- -= 150 -
10 353940108302601 11-13-80 -~ - - -- -- -- -- -- --
1 353932108303101 11-13-80 50 7.0 170 6 70 - 30 320 -
12 353727108303501 07-16-79 24 10 2400 100 98 2.8 13 130 0.26
07-19-79 6.0 17 2500 120 8 2.8 N 170 0.32
07-27-79 2.2 1.0 - -- - 1.6 30 140 0.32
08-04-79 2.3 3.0 4D00 410 100 23 30 140 0.35
08-09-79 6.7 5.3 3200 220 9 1.1 1% 150 0.39
13 352242108304401 09-08-87 28 17 18 0.7 2 1.6 <5.0 - .-
1% 352237108305001 09-08-87 28 16 21 0.8 5 2.0 5.0 -- --
15 353821108305201 11-13-80 28 10 130 5 72 w77 170 --
16 352300108310001 06-26-70  -- -- -- -- -- - 6.0 -- --
17 353804108311201 11-13-80 29 9.8 130 5 7 20 7 170 --
18 353814108320101 10-04-85  -- - -- -- -- -- - 170 -
19 353731108320701 10-04-85  -- -- -- -- -- -- - 7 --
20 353642108330401 07-17-79 160 1200 600 4 19 130 29 -- -
21 353644108330901 07-16-79 150 1000 7700 4 78 9 5500 27000 27
07-17-79 540 2600 160 0.6 3 9.8 31 2300 -
07-19-79 130 3% 3100 62 93 9.7 27 1100 0.22
07-27-79 12 2.3 -- -- -- 3.2 18 460 0.58
08-04-79 14 2.4 2700 180 9 34 20 400 0.80



MAP
INTEGER

(SEE
PLATE 1

AND
TABLE &)

1

&) WON

o B N O

1"
12

13
14
15

17
18
19
20
21

STATION NUMBER

352705108213501
352818108251401
353736108281701
353740108293601

353738108294201

353924108294601
353923108294710
353930108294810
353850108301510
353940108302601
353932108303101
353727108303501

352242108304401
352237108305001
353821108305201
352300108310001
353804108311201
353814108320101
353731108320701
353642108330401
353644108330901

DATE

03-19-86
03-26-82
11-13-80
08-04-82
08-24-82
10-05-82
07-16-79
07-19-79
07-27-79
08-04-79
08-09-79
11-13-80
10-04-85
10-04-85
10-04-85
11-13-80
11-13-80
07-16-79
07-19-79
07-27-79
08-04-79
08-09-79
09-08-87
09-08-87
11-13-80
06-26-70
11-13-80
10-04-85
10-04-85
07-17-79
07-16-79
07-17-79
07-19-79

07-27-79
08-04-79

ARSENIC
Dis-
SOLVED
(UG/L
AS AS)
(01000)

34
1"

<5
<5

24
<1

SURFACE WATER--Continued

ARSENIC
TOTAL
(UG/L
AS AS)

(01002)

BARIUM,
pIs-
SOLVED
e/L
AS BA)
(01005)

1200
330

1700
1700
1400

57
330

<100
<100

1500
1200
1600
870
670

140

190
1400
<100

BARIUM,
TOTAL
RECOV-
ERABLE
e/L
AS BA)

(01007)

1100
400
400
200

<100
<100
600

200
200
200

CADMIUM
DIs-
SOLVED
(UG/L
AS CD)
(01025)

<1

<1

CADMIUM
TOTAL
RECOV-
ERABLE
(UG/L
AS CD)

€01027)

CHRO-
MIUM,
pis-
SOLVED
ue/L
AS CR)
€01030)

<20
<20
<20

20

<20
<20
<20

10

1600

<20
<20
20

CHRO-
MILM,
TOTAL
RECOV-
ERABLE
UG/L
AS CR)
€01034)

COBALT,
pIs-
SOLVED
G/L
AS CO)
(01035)

90
<10
40
20

<5

<5
<5

<10

<10
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2
3
4

o N O

1
12

13
14
15
16
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20
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STATION NUMBER

352705108213501
352818108251401
353736108281701
353740108293601

353738108294201

353924108294601
353923108294710
353930108294810
353850108301510
353940108302601
353932108303101
353727108303501

352242108304401
352237108305001
353821108305201
352300108310001
353804108311201
353814108320101
353731108320701
353642108330401
353644108330901

DATE

03-19-86
03-26-82

COBALT,
TOTAL
RECOV-
ERABLE
G/L
As CO)
(01037)

SURFACE

COPPER,
DIs-
SOLVED
UG/L
AS CU)
(01040

<10
<10
<10

10

4200

<10
<10

WATER--Continued

IRON,
oIs-
SOLVED
G/L
AS FE)
(01046)

.- 17000
.- <300

-- <40
-- 2800
-- <40
-- 150
- 110

830 <300

-- <500
<500

-- <40
-- 2800

.- 120
.- 1

-- 3020000

-- 2210000
- 2600
-- 240000
-- <40
-- 350

LEAD,
DIs-
SOLVED
(UG/L
AS PB)
(01049)

13
<5

<5
<5
<50
100
<10

25

120

550
<5

<10
26

<10
<10

LEAD,
TOTAL
RECOV-
ERABLE
(UG/L
AS PB)
(01051)

<1
<1

<5

<1

<1

MANGA-
NESE, MANGA-
TOTAL NESE,
RECOV-  DIS-
ERABLE  SOLVED
(UG/L (UG/L
AS MN)  AS MN)
(01055) (01056)
-- 130
-- <10
-- 1100
-- <10
-- 1
-- 2
<100 130
-- 380
550 380
== <10
-- 530
.- <10
- 1
-- 1
<100 <100
.- <100
- 73000
-- 3200
-- 360
-- 12

69



70

MAP

INTEGER

(SEE
PLATE
AND
TABLE

1

» wonN

13

15
16
17
18
19
20
21

1
4)

STATION NUMBER

352705108213501
352818108251401
353736108281701
353740108293601

353738108294201

353924108294601
353923108294710
353930108294810
353850108301510
353940108302601
353932108303101
353727108303501

352242108304401
352237108305001
353821108305201
352300108310001
353804108311201
353814108320101
353731108320701
353642108330401
353644108330901

DATE

03-19-86
03-26-82
11-13-80
08-04-82
08-24-82
10-05-82
07-16-79
07-19-79
07-27-79
08-04-79
08-09-79
11-13-80
10-04-85
10-04-85
10-04-85
11-13-80
11-13-80
07-16-79
07-19-79
07-27-79
08-04-79
08-09-79
09-08-87
09-08-87
11-13-80
06-26-70
11-13-80
10-04-85
10-04-85
07-17-79
07-16-79
07-17-79
07-19-79

07-27-79
08-04-79

MOLYB-
DENUM,

pIs-
SOLVED
ueG/L
AS MO)
(01060)

170
190
<40
360
270

430

170
<40
<40

250

690

560
<10
<40
<40
420

SURFACE WATER--Continued

MOLYB-
DENUM,

TOTAL  NICKEL,
RECOV-  DIS-
ERABLE  SOLVED
(UG/L (UG/L
AS MO) AS NI)
(01062) (01065)
L <40
-- <40
== <10
-- 7
-- )
720 --

13 --
== <40
-- 80
-- <10
-- 12
-- 9
620 --

-- 3000
-- <40
== <10
-- 14

SILVER,
DIs-
SOLVED
(uG/L
AS AG)
(01075)

150

<10

<10
3.2

SILVER,
TOTAL
RECOV-
ERABLE
(UG/L
AS AG)

VANA-
DIUM,
DIS-
SOLVED
(UG/L
AS V)

ZINC,

pis-
SOLVED
e/L
AS ZN)

€01077) (01085) (01090)

<1

<1

<100
<100
<100

22

<100
<100
<100

12

59000
<100
<100

7

ALUM-
INUM,
TOTAL
RECOV-
ERABLE
(UG/L
AS AL)
€01105)

ALUM-
INUM,
DIS-
SOLVED
(UG/L
AS AL)
€01106)

-- 40000
-- <500

L <200
-- 300
-- <200
== 740
-- 330

<500

-- <500
<500

-- <200
-- <200
-- <200
-- 590
-- 80

- 1340000

-- 1070000
-- 49000
-- 400
-- <200
.- 380



MAP
INTEGER
(SEE
PLATE 1 STATION NUMBER  DATE
AND
TABLE 4)
1 352705108213501 03-19-86
2 352818108251401 03-26-82
3 353736108281701 11-13-80
4 353740108293601 08-04-82
08-24-82
10-05-82
5 353738108294201 07-16-79
07-19-79
07-27-79
08-04-79
08-09-79
] 353924108294601 11-13-80
7 353923108294710 10-04-85
8 353930108294810 10-04-85
9 353850108301510 10-04-85
10 353940108302601 11-13-80
1 353932108303101 11-13-80
12 353727108303501 07-16-79
07-19-79
07-27-79
08-04-79
08-09-79
13 352242108304401 09-08-87
14 352237108305001 09-08-87
15 353821108305201 11-13-80
16 352300108310001 06-26-70
17 353804108311201 11-13-80
18 353814108320101 10-04-85
19 353731108320701 10-04-85
20 353642108330401 07-17-79
21 353644108330901 07-16-79
07-17-79
07-19-79
07-27-79
08-04-79

SELE-
NIUM,
DIS-
SOLVED
(UG/L

AS SE)

(01145)

14
3

16

130
41
58

3

55
55

15
12
120
12
67

SURFACE WATER--Continued

GROSS
SELE- BETA
NIUM, GROSS TOTAL
TOTAL  ALPHA, (PCI/L
(UG/L  TOTAL AS
AS SE) (PCI/L) CS-137)
(01147) (01501) (03519)
-- 54 64
26 -- --
50 970 280
53 910 290
48 1400 530
2 -- --
<5 -- .-
<5 - --
25 -- --
49 1220 430
45 1060 490

RADIUM

226,

TOTAL
(PCI/L)
(09501)

2.1

RADIUM

226,
DIS-

SOLVED
(PCI/L)
(09503)

RADIUM

228,

TOTAL
(PCI/L)
(11501)

THORIUM URANIUM
NATURAL
TOTAL
(UG/L
As U)
(28011)

230
DIS-
SOLVED
(PCI/L)
(26503)

8100
0.6
11.0
30.3

10

710
810
900
850
850

6500
20
580
680

n



72

MAP

INTEGER

(SEE
PLATE
AND
TABLE

1

& wWN

Vo e Ny O

1"
12

13
14
15
16
17
18
19
20
21

1
4)

STATION NUMBER

352705108213501
352818108251401
353736108281701
353740108293601

353738108294201

353924108294601
353923108294710
353930108294810
353850108301510
353940108302601
353932108303101
353727108303501

352242108304401
352237108305001
353821108305201
352300108310001
353804108311201
353814108320101
353731108320701
353642108330401
353644108330901

DATE

03-19-86
03-26-82
11-13-80
08-04-82
08-24-82
10-05-82
07-16-79
07-19-79
07-27-79
08-04-79
08-09-79
11-13-80
10-04-85
10-04-85
10-04-85
11-13-80
11-13-80
07-16-79
07-19-79
07-27-79
08-04-79
08-09-79
09-08-87
09-08-87
11-13-80
06-26-70
11-13-80
10-04-85
10-04-85
07-17-79
07-16-79
07-17-79
07-19-79

07-27-79
08-04-79

SURFACE WATER--Continued

SOLIDS, soLIDS,
RESIDUE SUM OF
AT 180  CONSTI-
DEG. C TUENTS,
DIS- DIs-
SOLVED  SOLVED
(MG/L)  (MG/L)
(70300) (70301)

746 --
413 --

438 --
443 --
530 -
498
423 --
433 --
448 --

697

434 -
1 -

1320 .-

476 .-
502 .-
35700 --

41100 --
3110 -
1750 -

902 --
1700 -

NITRO-

SOLIDS, NITRO-  GEN,

DIS- GEN,  AMMONIA

SOLVED AMMONIA  DIS-
(TONS  TOTAL  SOLVED

PER (MG/L  (MG/L
AC-FT) AS KH4) AS NH&)
(70303) (71845) (71846)
0.68 13 5.2
0.95 19 12

- 0.23 0.17
-- . 0.17
0.70 3.5 3.6
0.66 3.5 3.6

-- . 350

- -- 22

MERCURY
TOTAL
RECOV-
ERABLE
(UG/L
AS HG)
(71900)

<1.0
<1.0

-

<1.0
<1.0

<0.50
<0.50

<1.0

<1.0

<1.0

MERCURY
TOTAL
RECOVER
-ABLE
(UG/L)
(71901)

<0.20
<0.20
<0.20

<0.20
<0.20

ELEV.
OF LAND
SURFACE

DATUM
(FT.

ABOVE

NGVD)
(72000)

7000

GROSS
ALPHA,
DIS-

SOLVED
(uUG/L
AS
U-NAT)
(80030)

210

120
25
22

100



SURFACE WATER--Continued

DIs- ALKA-  BICAR-
AGENCY  AGENCY  CHARGE,  SPE- CARBON LINITY  BONATE
MAP coL- ANA- INST. CIFIC DIOXIDE WAT WH WATER
INTEGER TEMPER- LECTING LYZING CcusiC CON- PH DIS-  TOT FET WH FET
(SEE ATURE  SAMPLE  SAMPLE FEET DUCT-  (STAND-  SOLVED  FIELD FIELD
PLATE 1 STATION NUMBER  DATE TIME WATER (CODE (CODE PER ANCE ARD (MG/L  (MG/L AS (MG/L AS
AND (DEG C) NUMBER) NUMBER) SECOND (US/CM) UNITS) AS C02)  CACO3) HCO3)
TABLE 4) (00010) (00027) (00028) (00061) (00095) (00400) (00405) (00410) (00440)
21 353644108330901 08-09-79 .- - 701 701 - 1110 8.0 -- -- -
22 353646108330910 10-16-75 1300 15.0 -- -- 7.3 750 7.5 14 226 280
10-06-76 1310 19.0 -- -- 7.4 680 8.4 1.<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>