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METRIC CONVERSION FACTOR
For the use of those readers who may prefer to use metric units rather
than English units, the conversion factor for the term used in this report is
given below: ‘

Multiply English unit By To obtain metric unit

miles 1.609 kilometers

MANDATORY AND RECOMMENDED LIMITS FOR
DISSOLVED CONSTITUENTS IN DRINKING WATER

[Adapted from the Colorado Department of Health, 1971, and
the U.S. Public Health Service, 1962]

Concentration, in

Constituent eq g .
milligrams micrograms
per liter per liter
Recommended limits:
Arsenic (AS) . . ¢« ¢ v v v 4 4 4 e 4. . 0.01 10
Chloride (C1). . . ¢« v ¢ ¢« v v ¢ ¢ « o & 250
Dissolved solids . . . « « ¢« ¢« ¢« « « .+ . 500
Iron (Fe). v v v ¢ v v ¢ ¢ v o o o« o o .30 300
Magnesium (Mg)l. . . . . . . . . .. .. 125
Manganese (Mn) . . « +« « ¢ ¢« « « 4 o . . .05 50
Nitrate (NOg). . . . « . . « « o « « o . 45
Nitrite-plus-nitrate as nitrogen (N)2. . 10
Sulfate (SO4). . . « « « « v v« v . .. 250
Mandatory limits:
Arsenic (As) . . ¢« « ¢ ¢ v 4 e 4 e e . . .05 50
Fluoride (F1). . .« ¢« v ¢ ¢ v ¢« v « o« o & 1.3
Selenium (Se). « « & ¢« ¢ ¢ v 4+ 4 4 0 o . .01 10

lcolorado Department of Health only.
2U.S. Public Health Service only.
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WATER-QUALITY DATA FOR THE SOUTHERN UTE INDIAN RESERVATION,
SOUTHWESTERN COLORADO

By E. Carter Hutchinson and Robert E. Brogden

ABSTRACT

This report contains basic water-quality data from a study by the U.S.
Geological Survey on the Southern Ute Indian Reservation in southwestern Colo-
rado. Data collected during 1973-76 from 338 ground-water and surface-water
samples are presented in two tables. All of the samples were analyzed for ma-
jor cations and anions, and selenium and arsenic. Data presented in the ta-
bles are keyed by numbers to maps showing the locations of the sampling sites.
Many of the samples contained arsenic, chloride, dissolved solids, fluoride,
iron, magnesium, manganese, nitrate, nitrite-plus-nitrate as nitrogen, sele-
nium, and sulfate in concentrations exceeding recommended or mandatory stand-
ards for drinking water established by the Colorado Department of Health and
the U.S. Public Health Service.

INTRODUCTION

Information on the chemical quality of ground water and surface water on
the Southern Ute Indian Reservation (fig. 1) is presented in this report.
The basic data were collected by the U.S. Geological Survey from 1973 through
1976. The investigation was conducted in cooperation with the Southern Ute
Tribal Council, the Four Corners Regional Planning Commission, and the U.S.
Bureau of Indian Affairs.

Purpose

The purpose of the investigation was to inventory the chemical charac-
teristics of shallow ground water and surface water on the reservation.
Information presented in the water-quality tables can provide present well
owners and future water users with data on the chemical characteristics of
shallow ground water and streams on the reservation. The information will
allow the Tribal Council to better plan their future land use and will assist
in determining the suitability of the resource for developing water supplies
for municipal, domestic, and agricultural uses.
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Scope

All 338 samples collected during the 4-year study were analyzed for major
anions, major cations, selenium, and arsenic. Water-quality data in this re-
port are presented in two tables, and are keyed by numbers to site locations
on plates 1 and 2. Analyses of ground-water samples, including springs, are
summarized in table 1 at the back of the report. Analyses of surface-water
samples collected from streams on the reservation are summarized in table 2
at the back of the report.
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RELATION OF DATA TO DRINKING-WATER STANDARDS

The potability of ground water and surface water on the reservation can
be determined by comparing the chemical data in tables 1 and 2 with the rec-
ommended drinking-water-quality standards of the Colorado Department of Health
(1971) and the U.S. Public Health Service (1962) presented on page IV at the
front of the report and immediately below the column headings in tables 1 and
2. Many of the analyses indicated that some chemical constituents occur in
excess of the standards. Although the concentrations of some constituents ex-
ceed the standards, they do not necessarily indicate a health hazard. For ex-
ample, high dissolved-solids concentrations may impart a noticeable taste to
the water supply. High iron and manganese concentrations may cause coloring
of utensils and fixtures and impart a disagreeable taste to water. High flu-
oride concentrations can cause permanent discoloration and mottling of chil-
dren's teeth. However, in proper concentrations, fluoride can prevent tooth
decay. Magnesium and sulfate concentrations in excess of the standards may
have a laxative effect on people.

Concentrations of selenium, arsenic, nitrate, and nitrite-plus-nitrate as
nitrogen in excess of the standards can constitute a health hazard (Colorado
Department of Health, 1971, and U.S. Public Health Service, 1962). Selenium



was determined to occur as much as 1,300 times the recommended limit, and ar-
senic was observed to occur as much as 6 times the recommended limit. TIndi-
cations of selenium poisoning include nervousness, vomiting, loss of hair and
fingernails, and hypertension. High selenium concentrations in plants and
water have reportedly caused poisoning of humans and livestock on the reserva-
tion (Beath, 1962). Symptoms of arsenic poisoning include fatigue and loss of
energy. Standard treatment processes of public water supplies have little or
no effect on removing selenium and arsenic. The locations of water samples
that contain selenium and arsenic in excess of recommended standards are shown
on plates 1 and 2.

Nitrate and nitrite-plus-nitrate as nitrogen in excess of the standards
has been determined locally throughout the reservation. Newborn infants can
be affected by high nitrate or nitrite-plus-nitrate as nitrogen concentrations
in drinking water and milk, resulting in a condition known as "blue babies."
Older children and adults are usually not affected by high nitrate or nitrite-
plus-nitrate as nitrogen concentrations. Standard treatment processes of pub-
lic water supplies have no effect on the removal of nitrate and nitrite-plus-
nitrate as nitrogen from drinking water.

Individuals with water supplies that contain selenium, arsenic, nitrate,
and nitrite-plus-nitrate as nitrogen in excess of health limits need to con-
sider another source of drinking water. Sampling water from newly drilled
wells and analyzing the water will indicate whether or not the water is suit-
able for drinking. If the constituents mentioned above are found to occur in
excess of the recommended concentrations, an alternative source of water needs
to be considered.

SYSTEM OF WELL NUMBERING

The well numbers in tables 1 and 2 indicate the well locations as shown
on plates 1 and 2. The numbers are based on the U.S. Bureau of Land Manage-
ment system of land subdivision, and show the location of the well by quadrant,
township, range, section, and position within the section. A graphic illus-
tration of this method of well location is shown in figure 2. The first let-
ter "N" preceding the location number means that the site is located in the
area governed by the New Mexico principal meridian. The second letter indi-
cates that quadrant in which the well is located. Four quadrants are formed
by the intersection of the base line and the principal meridian--A indicates
the northeast quadrant, B the northwest, C the southwest, and D the southeast.
The first three-digit numeral indicates the township, the second three-digit
numeral the range, and the third two-digit numeral the section in which the
well is located. The letters following the section number locate the well
within the section. The first letter denotes the quarter section, the second
the quarter-quarter section, and the third the quarter-quarter-quarter sec-
tion. The letters are assigned within the section in a counter-clockwise di-
rection, beginning with (A) in the northeast quarter. Letters are assigned
within each quarter section and within each quarter-quarter section in the



WELL NBO3200517ABD

of numbering wells.

Figure 2. --System



same manner. Where two or more locations are within the smallest subdivision,
consecutive numbers beginning with 1 are added to the order in which the wells
were inventoried. For example, NB03200517ABD indicates a well in the south-
east quarter of the northwest quarter of the northeast quarter of sec. 17,

T. 32 N., R. 5 W.; the "B" indicates the township is north of the baseline and
that the range is west of the New Mexico principal meridian.
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