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WATER RESOURCES DATA FOR MONTANA, 1971
Part 2, Water Quality Records

INTRODUCTION

Water resources data for the 1971 water year for Montana include records
of data for the chemical and physical characteristics of surface water. Data
on the quality of surface water (chemical, temperature, and sediment) were
collected from designated sampling sites at predetermined intervals such as
once daily, weeklyz monthly or less frequently. Records for a few pertinent
water-quality stations in bordering States are also included. The records
were collected by the Water Resources Division of the U.S. Geological Survey
under the direction of George M. Pike, district chief. These data represent
that portion of the National Water Data System collected by the U.S. Geological
Survey and cooperating State and Federal agencies in Montana.

The Geological Survey has published records of chemical quality, sus-
pended sediment, and water temperatures since 1941 in an annual series of
water-supply papers entitled, "Quality of Surface Waters of the United States.”
Beginning with the 1964 water year, water-quality records also have been re-
leased by the Geological Survey in annual reports on a State-boundary basis.
Distribution of these reports is limited; they are designed primarily for
rapid release of data shortly after the end of the water year to meet local
needs. These records will be published later in Geological Survey water-
supply papers.

COOPERATION

This report was prepared by the U.S. Geological Survey under cooperative
agreement with the following organization:

1. Montana Fish and Game Department, F. H, Dunkle, Director.
Agencies furnishing assistance were:

1. Some of the records were obtained at the request of other federal
agencies as a part of the program of the U.S. Department of the Interior for
the development of the Missouri River basin.

2. Corps of Engineers, U.S. Army.

3. Environmental Protection Agency.

DEFINITION OF TERMS

Terms related to water-quality and hydrologic data, as used in this
report are defined as follows:

Acre-foot (ac-ft, AC-FT) is a quantitK of water required to cover 1 acre
to a depth of 1 foot and is equivalent to 43,560 cubic feet or 325,851 gallons.

Bed Material is the shifting portion of fragmented alluvial material of
which the streambed is composed.

Biochemical oxygen demand (BOD) is the amount of oxygen required by bac-
teria while stablizing decomposable organic matter under aerobic conditions.
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Cfs-day is the volume of water represented by a flow of 1 cubic foot per
second for 2% hours. It is equivalent to 86,400 cubic feet, 1.9835 acre-feetior
646,317 gallons, and represents a runoff of approximately 0.0372 inches from
square mile.

Coliform organisms are a group of bacteria used as an indicator of t@e'san—
itary quality of the water. The number of coliform colonies per 100 milliliters
is determined by the immediate incubation membrane filter method.

Cubic foot per second (cfs, CFS) is the rate of discharge rePresenFing a
volume of 1 cubic foot passing a given point during 1 second and is equivalent
to 7.48 gallons per second or 448.8 gallons per minute.

Discharge is the volume of water (or more broadly, total fluids), that
passes a given point within a given period of time.

Daily mean discharge is the mean discharge for one day.

Mean discharge is the arithmetic mean of individual daily mean dis-
charge during a specific period.

Instantaneous discharge is the discharge at a particular instant of
time. This discharge is generally reported instead of daily mean dis-
charge when a time value is shown.

Drainage area of a stream at a specified location is that area, measured
in horizontal plane, enclosed by a topographic divide from which direct surface
runoff from precipi%ation normally drains by gravity into the river above the
specified point.

Drainage basin is a part of the surface of the earth that is occupied by
a drainage system, which consists of a surface stream or body of impounded sur-
face water together with all tributary surface stream and bodies of impounded
surface water.

Gaging station is a particular site on a stream, canal, lake, or reser-
voir where systematic observations of gage height or discharge are obtained.
When used in connection with a discharge record, the term is applied only to
those gaging stations where a continuous record of discharge is obtained.

Hardness of water is a physical-chemical characteristic attributable to
the presence of alkaline earths (principally calcium and magnesium) and is
expressed as equivalent calcium carbonate (CaC03).

Hydrogen-ion concentration (pH) indicates the degree of acidity or alka-
linity of water and is expressed in terms of pH units. The pH value of a
solution is the negative logarithm of the concentration of hydrogen ions, in
moles per liter.

Methylene blue active substance (MBAS) is a measure of apparent detergents.
This determination depends on the formation of a blue color when methylene blue
dye reacts with synthetic detergent compounds.

Milliequivalents per liter is a unit for expressing the concentration of
chemical constituents in terms of interreacting values of electrically charged
particles, or ions, in solution. One milliequivalent per liter of a positively
charged ion will react with one milliequevalent per liter of a negatively
charged ion.

Micrograms per liter (pg/l, UG/L) is a unit expressing the concentration
of chemical constituents in solution as weight (micrograms) of solute per unit
volume (liter) of one milligram per liter.
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Milligrams per liter (mg/l, MG/L) is a unit for expressing the concentra-
tion of chemical constituents in solution. Milligrams per liter represents
the weight of solute per unit volume of water. Milligrams or micrograms per
liter may be converted to milliequivalents (one thousandth of a gramequivalent
weight of a constituent) per liter by multiplying by the factors in table 1
page 4. Concentration of suspended sediment also is expressed in mg/1, an&
is based on the weight of sediment per liter of water-sediment mixture.
Sediment concentrations may be converted to parts per million by using the
factors in table 2, page 4.

Partial-record station is a particular site where limited streamflow or
water-quality data are collected systematically over a period of years for use
in hydrologic analyses.

Particle size is the diameter, in millimeters (mm), of suspended sediment
or bed material determined either by sieve of sedimentation methods. Sedimenta-
tion methods (pipet, bottom-withdrawal tube, visual-accumulation tube) determine
fall diameter of particles in either distilled water (chemically dispersed) or
in a native water (the river water at the time and point of sampling) (Guy, 1969).

Particle-size classification, used in this report agrees with recommenda-
tions made by the American Geophysical Union Subcommittee on Sediment Terminol-
ogy. The classification is as follows:

Classification Size (mm) Method of analysis
Clay « « « « «» 0.,0002% - 0.00% Sedimentation.

SIIL o w o i o 004 -  ,062 Sedimentation.

Sand .« « . o . 062 - 2,0 Sedimentation or sieve.
Gravel . « « .« 2.0 - 6%.0 Sieve.

The particle-size distributions given in this report are not necessarily repre-
sentative of all particles in transport in the stream. Most of the organic
material is removed and the sample is subjected to mechanical and chemical
dispersion before analysis in distilled water. Chemical dispersion is not used
for native-water analysis (Guy, 1969).

Sediment is solid material that originates mostly from disintegrated rocks
and is transformed by, suspended in, or deposited from water; it includes
chemical and biochemical precipitates and decomposed organic material such as
humuis. The quantity, characteristics, and cause of the occurrence of sediment
in streams are influenced by environmental factors. Some major factors are
degree of slope, length of slope2 soil characteristics, land usage, and dquan-
tity and intensity of precipitation.

Suspended sediment is the sediment that at any given time is main-
tained in suspension by the upward components of turbulent currents or
that exists in suspension as a colloid.

Suspended-sediment discharge is the rate at which dry weight of sed-
iment passes a section of a stream or is the quantity of sediment, as
measured by dry weight, or by volume, that is discharged in a given time.
It is computed by multiplying discharge by the mean concentration (mg/1)
times 0.0027. ‘

Suspended-sediment concentration is the velocity-weighted concentra-
tion of suspended sediment in the sampled zone (from the water surface to
a point approximately 0.3 ft above the bed) expressed as milligrams of
dry sediment per liter of water-sediment mixture (mg/l).

Mean concentration is the time-weighted concentration of suspended
sediment passing a stream section during a 24-hour period.
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Table 1. Factors for conversion of chemical constituents in milligrams or
micrograms per liter to milliequivalents per liter.

Multi- Multi-

Ion ply by Ion ply by
Aluminum (AL*3)*........ 0.11119 Hydroxide (OH -1)...... 0.05880
Ammonia as NH;l..eeeen. L0554 Todide €1 *L)q e swus www . 00788
Barium (Baf2)*,..... ceee 01456 Iron (Fet3)*, . veeeen.. .05372
Beryllium (Be'3)*....... .33288 Lead. (Pb ¥, vueenncus .00965
Bicarbonate (HCO3™1).... .01639 Lithdnm, (LITLY%,  sveus A4
Bromide (BT "1)eeeeeeeens .01251 Magnesium (Mg *2)...... .08226
Cadmium (CA*2)*,..c0000. .01779 Manganese (Mn*t2)*,.....  .03640
Caletum (Ca*2)ievessusvss .04990 Nickel(Ni+t2)*,........ 03406
Carbonate (CO372)..ce... .03333 Nitrate (NO3'!)....... .01613
Chloride (C11)swnsssens .02821 Nitrite (NOo~l)....... .02174
Chromium (Crt6)*,........ .11539 Phosphate (PO 4 3)..... .03159
Cobalt (COT2)*,.iiuuuunn .03394 Potassium (K *1)....... .02557
Copper (Cutd)*..eeseeses .03148 Sodium (Natl)..eeeeess 04350
Cyanide (BN-1),essssnssss .03844 Strontium (Srt2)*..... .02283
Fluoride (F'1)iviveaeann 05264 Sulfate (S0472)eeecsss .02082
Hydrogen (H*1)..... AR s .99209 Zine (Zn*®)*,..000eee. 03060

* Constituent reported in micrograms per liter; multiply by factor and di-
vide results by 1,000.

Table 2.--Factors for conversion of sediment concentration in milligrams
per liter to parts per million*
(A1l values calculated to three significant figures)

Range of Range of Range of Range of
concen- concen- concen- concen-
tration Di- tration Di- tration Di- tration Di-
in 1000 vide in 1000 vide in 1000 vide in 1000 vide
mg/1 by mg/1 by mg/1 by mg/1l by
0O - 8 1.00 201-217 1.1 b11-hkok 1,26 619-634 1.39
8.05- 24 1,01 218-232 1.1 227-440 1.27 636-650 1.40
24,2 - 4o 1,02 234-248 1,15 L3457 1,28 652-666 1.41
40.5 - 56 1.0 250-26% 1,16 L60-473 1,29 668-682 1.42
56.5 - 72 1.0 266-280 1,17 476-489 1.30 684-698 1.43
72.5 - 88 1.05 282-297 1.18 492-506 1,31 700-715 1,44
88.5 -10% 1,06 299-313 1.19 508-522 1,32 717-730 1,45
105 -120 1.07 315-329 1,20 524-538 1.3& 732-747 1,46
121 -136 1.08 3&1-345 1.21 540-554 1,3 749-762 1,47
137 =152 1.09 347-361 1.22 556-570 1,35 765-780 1.48
153 -169 1.10 363-378 1.2 572-585 1,36 782-796 1,49
170 -185 1,11 380-393 1.2 587-602 1.37 798-810 1.50
186 -200 1.12 395-409 1.25 604-617 1.38

*Based on water density of 1,000 g/ml and a specific gravity of
sediment of 2,65.
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Sodium adsorption ratio (SAR) is the expression of relative activity
of sodium ions in exchange reactions with soil and is an index of sodium
or alkali hazard to the soil. This ratio should be known especially for
water used for irrigating farmland.

Solute is any substance derived from the atmosphere, vegetation, soil,
or rocks that is dissolved in water.

Specific conductance is a measure of the ability of water to conduct
an electrical current and is expressed in micromhos per centimeter at 25°C,
Because the specific conductance is related to the number and specific
chemical types of ions in solution, it can be used for approximating the
dissolved-solids content in the water. Commonly, the amount of dissolved
solids (in milligrams per liter) is about 65 percent of the specific con-
ductance (in micromhos). This relation is not constant from stream to
stream or from well to well, and it may even vary in the same source with
changes in the composition of the water.

Streamflow is the discharge that occurs in a natural channel. Although
the term "discharge" can be applied to the flow of a canal, the word "stream-
flow" uniquely describes the discharge in a surface stream course. The term
"streamflow" is more general than "runoff." Streamflow may be applied to
discharge whether or not it is affected by diversion or regulation.

Thermograph is a thermometer that continuously and automatically records,
on a chart, the water temperature of a stream. "Temperature recorder" is the
term used to indicate the location of the thermograph or a digital mechanism
that automatically records water temperature on paper tape.

Time-weighted average is computed by multiplying the number of days in
the sampling period by the concentrations of individual constituents for the
corresponding period and dividing the sum of the products by the total number
of days. A time-weighted average represents the composition of water that
would be contained in a vessel or reservoir that had received equal quan-
tities of water from the stream each day for the water year.

Tons per acre-foot indicates the dry weight of dissolved solids in 1
acre-foot of water., It is computed by multipling the concentration in mil-
ligrams per liter by 0.00136.

Tons per day is the quantity of a substance in solution or suspension
that passes a stream section during a 24-hour day.

Weighted average is used in this report to indicate discharge-weighted
average., It is computed by multiplying the discharge for a sampling period
by the concentrations of individual constituents for the corresponding per-
iod and dividing the sum of the products by the sum of the discharges. A
discharge-weighted average approximates the composition of water that would
be found in a reservoir containing all the water passing a given location
during the water year after thorough mixing in the reservoir.

SPECIAL NETWORKS AND PROGRAMS

Some of the stations for which data are published in this report are
included in special networks and programs. These stations are identified
by their title, set in parentheses, under the station name.

Hydrologic bench-mark station is one that provides hydrologic data for
a basin in which the hydrologic regimen will likely be governed solely by
natural conditions. Data collected at a bench-mark station may be used to
separate effects of natural from manmade changes in other basins which have
been developed and in which the physiography, climate, and geology are sim-
ilar to those in the undeveloped bench-mark basin.
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International Hydrological Decade (THD) River Stations provide a general
index of runoff and meterials in the water balance (discharge of water, and
dissolved and transported solids) of the world. In the United States, IHD
Stations provide indices of runoff and the general distribution of wa%er in

the principal river basins of the conterminous United States and Alaska.

Irrigation network stations are water-quality stations located at or
near certain streamflow gaging stations west of the main stem of the Missis-
sippi River. Data collected at these stations are used to evaluate the chem-
ical dquality of surface waters used for irrigation and the changes resulting
from the drainage of irrigated lands. Prior to water year 1966, the data
for these stations were published in the annual water-supply paper series,
"Quality of Surface Water for Irrigation, Western States."

Pesticide program is a network of a regularly sampled water-quality
station where additional monthly samples are collected to determine the con-
centration and distribution of pesticides in streams whose waters are used
for irrigation or in streams in areas where potential contamination could
result from the application of the commonly used insecticides and herbicides.

Radiochemical program is a network of regularly sampled water-quality
stations where additional samples are collected to be analyzed for radic-
isotopes. The streams that are sampled represent major drainage basins in
the conterminous United States.

DOWNSTREAM ORDER AND STATION NUMBERS

Stations are listed in downstream direction along the main stream, and
stations on tributaries are listed between stations on the main stream in
the order in which those tributaries enter the main stream. Stations on trib-
utaries entering above all mainstream stations are listed before the first
mainstream station. Stations on tributaries to tributaries are listed in a
similar manner. In the list of water-quality stations in the front of this
report the rank of tributaries is indicated by indention, each indention rep-
resenting one rank.

As an added means of indentification, each water-quality station, gaging
station, and partial-record station has been assigned a station number.
These are in the same downstream order used in this report. In assigning
station numbers, no distinction is made between partial-record and continuous-
record stationsj; therefore, the station number for a partial-record station
indicates downstream order position in a list made up of both types of sta-
tions. Water-quality stations located at or near gaging stations or partial-
record stations have the same number as the gaging or partial-record station.
Gaps are left in the numbers to allow for new stations that may be estab-
lished; hence the numbers are not consecutive. The complete 8-digit number
for each station, such as 06090500, includes the part number "06" and a 6-
digit station number. This number appears just to the left of the station
name. In this report, the records are listed in downstream order by parts.
A1l records for a drainage basin encompassing more than one State could be
arranged in downstream order by assembling pages from the various State re-
ports by station number to include all records in the basin.

COLLECTION AND EXAMINATION OF DATA

Water samples for analyses usually are collected at or near gaging sta-
tions. The discharge records at these stations are used in conjunction with
the computations of the chemical constituents and sediment loads. Discharge
records for streams in Montana have been released in the report, "Water Re-
sources Data for Montana, 1971, Part 1. Surface Water Records."
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The data in this report includes a description of the sampling station
and tabulations of the samples analyzed. The description of the sampling
station gives the location, drainage area, periods of record for the various
water-quality data, extremes of the pertinent data, and general remarks, in
a format similar to that used for streamflow gaging stations.

Data on the quality of surface water were collected from designated sam-
pling sites (map on page 11 ) at predetermined intervals such as once daily,
weekly, monthly or less frequently.

Water-quality information is presented for chemical quality, microbiol-
ogical, water temperature, and fluvial sediment., Chemical quality includes
concen%rations of individual dissolved constituents and certain properties
or characteristics such as hardness2 sodium adsorption ratio, specific con-
ductance, and pH., Microbiological information includes quan%itative iden-
tification of certain bacteriological indicator organisms, Water-temper-
ature data represent once-daily observations except for stations where a
continuous temperature recorder furnishes information from which daily min-
imums and maximums are obtained. Fluvial-sediment information is given for
suspended-sediment discharges and concentrations and for particle-size dis-
tribution of suspended sediment and bed material.

Prior to the 1968 water year, data for chemical constituents and con-
centrations of suspended sediment were reported in parts per million (ppm)
and water temperatures were reported in degrees Fahrenheit (°F). In Oct-
ober 1967, the U.S. Geological Survey began to use the metric system; data
for chemical constituents and concentrations of suspended sediment are now
reported in milligrams per liter (mg/l) and water temperatures are given in
degrees Celsius (centigrade, °C). In waters with a density of 1.000 g/ml
(grams per milliliter), par%s per millions and milligrams per liter can be
considered equal. In waters with a density greater than 1.000 g/ml, values
in parts per million should be multiplied by the density to convert to milli-
grams per liter (see table 2 on page 4). To convert temperature in degrees
Celsius to degrees Fahrenheit, see table 3 below.

Table 3.--Degrees Celsius (°C)*to degrees Fahrenheit (°F)
(Temperature reported to nearest 0.5°C)

°C___OoF °C ___°F °C  °F °C oF °C oF
0.0 32 10.0 50 20.0 68 30.0 86 40,0 104
.53 10.5 51 20.5 69 30.5 87 40.5 105
1.0 3 11.0 52 21.0 70 31.0 88 41,0 106
1.5 39 11.5 ;& 21.5 71 31.5 89 41,5 107
2.0 36 12.0 22,0 72 32.0 90 42,0 108
2.5 36 12.5 54 22.5 72 32,5 90 Lo>.5 108
3.0 37 13.0 55 23.0 7 33.0 91 43,0 109
3.5 38 13.5 56 23.5 7 3&.5 92 E&.S 110
.0 ag 1.0 57 24,0 75 34,0 9 .0 111
4.5 14,5 58 24,5 76 34,5 9 4y, 5 112
5.0 1 15.0 59 25.0 77 35.0 95 45,0 11
5.5 L2 15.5 60 25.5 78 35.5 96 4o,5 11
6.0 t& 16.0 61 26.0 79 36.0 97 46,0 115
6.5 16.5 62 26.5 80 36.5 98 L6.5 116
7.0 L5 17.0 63 27.0 81 37.0 99 47,0 117
7.5 L5 17.5 6 27.5 81 37.5 99 7.5 117
8.0 L6 18.0 6 28.0 82 38.0 100 48,0 118
8.5 L7 18.5 65 28.5 8 38.5 101 48.5 119
9.0 48 19.0 66 29.0 8 39.0 102 49,0 120
9.5 49 19.5 67 29.5 85 39.5 103 49,5 121

*C = 5/9 (°F - 32) or °F = 9/5 (°C) + 32

In October 1968, the Geological Survey began reporting many of the chem-
ical constituents as well as the minor elements and some pollutants, in micro-
grams per liter instead of milligrams per liter. (See "Definitions of Terms,"

r. D.
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Solutes

The methods of collecting and analyzing water samples for determining the
kinds and concentrations of solutes are described by Brown, Skougstad% and
Fishman (1970). One sample can define adequately the water quality at a given
time if the mixture of solutes throughout the stream cross sectign 1s_homoge-
neous. However, the concentration of solutes at different locations in the
cross section may vary widely with different rates of water discharge depen-
ding on the source of material and the turbulence and the mixing of thg stream,
Some must be sampled at several verticals across the channel to determine
accurately the solute load.

The daily chemical quality data in this report geperally represent equal-
volume composites for 2- to 30-day periods; the composite periods are gelected
on the basis of specific conductance of the daily samples and fluctuation of
water discharge.

Temperature

Water temperatures are measured at most of the water-quality stations.
For daily stations, the water temperatures are taken at about the same time
each day when sampie is collected. Large streams have small diurnal temper-
ature change; shallow streams may have a daily range of several degrees and
may follow closely the changes in air temperature. Some streams may be af-
fected by waste-heat discharges.

At stations where continuously recording thermographs are present, the
records consist of maximum and minimum temperatures for each day and the
monthly averages.

Sediment

Suspended-sediment concentrations are determined from samples collected
by using depth-integrating samplers. Samples usually are obtained at several
verticals in the cross-section, or a single sample may be obtained at a fixed

point and a coefficient applied to determine the mean concentration in the
cross sections.

During periods of rapidly changing flow or rapidly changing concentra-
tion, samples may have been collected more frequently (twice daily or, in
some instances, hourly). The published sediment discharges for days of ra-
pidly changing flow or concentration were computed by the sub-divided day
method (time-discharge weighted average). Therefore, for those days when
the published sediment discharge value differs from the value computed as the
product of discharge times mean concentration times 0.0027, the reader can
assume that the sediment discharge for that day was computed by the sub-div-
ided day method. For periods when no samples were collected, daily loads of
suspended sediment were estimated on the basis of water discharge, sediment
concentrations observed immediately before and after the periods, and sus-
pended-sediment loads for other periods of similar discharge.

At other stations, suspended-sediment samples were collected period-
ically at many verticals in the stream cross section. Although data col-
lected periodically may represent conditions only at the time of observation
such data are useful in establishing seasonal relations between quality and

streamflow in predicting long-term sediment-discharge characteristics of the
stream,

In addition to the records of the quantities of suspended sediment, re-
cords of the periodic measurements of the particle-size distribution of the
suspended sediment and bed material are included.
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WATER-SUPPLY PAPERS

Table 4 below shows the annual series of water-supply paper that give
information on quality of surface water in Montana. Data for Hudson Bay
and Missouri River basins are given in parts 5-6 and for upper Columbia
River basin are given in Part 12.

Table 4.--Water-supply paper numbers and parts,
water years, 1947-68

Parts Part Parts Part
Year 5-6 12 Year 5-6 12
1947 1102 — 1958 1572 1574
1948 1132 — 1959 1643 1645
1949 1162 ——— 1960 1743 1745
1950 1187 —— 1961 1883 1885

1951 1198 1200 1962 1943 1945
1952 1251 1253 196& 1949 1951
19;& 1291 1293 196 1956 1959

1351 1353 1965 1963 1966
1955 1401 15403 1966 1993 1996
1956 1451 1453 1967 2013 2016
1957 1521 1523 1968 A2095 42100

A In press.
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12 WATER QUALITY RECORDS
PART 6, MISSOURI RIVER BASIN
MISSOURI RIVER MAIN STEM
06016000 BEAVERHEAD RIVER AT BARRETTS, MONT,

LOCATION,--Lat 45°07'43", long 112°4L41257, in NWiNWiNW} sec.20, T.8 S., R.9 W., Beaverhead County, at private road
bridge 800 ft upstream from Barretts, 1 mile downstream from gaging station, 2.5 miles downstream from Grass-
hopper Creek, and 8 miles southwest of Dillon.

DRAINAGE AREA,.--2,737 sq mi (at gaging station).

PERIOD OF RECORD.--Chemical analyses: November 1949 to September 1951, July 1965 to September 1971.

Water temperatures: July 1965 to September 1971.
Sediment records: May 1949 to September 1951.

EXTREMES,--1970-71:

Dissolved solids: Maximum, 380 mg/l Jan., 1-31; minimum, 276 mg/l June 2-30.
Hardness: Maximum, 280 mg/l1 Jan. 1-31; minimum, 190 mg/l June 2-30.

Specific conductance: Maximum daily 5’90 micromhos Jan. 7; minimum daily 412 micromhos June 2.
Water temperatures: Maximum observeé, 20.0°C Aug. 8, 103 minimum, 0.5°C .}an. 4, 5.

CHEMICAL ANALYSES, WATER YEAR OCTOBER 1970 TO SEPTEMBER 1971

DIS- DIS-
DIS- SOLVED SOLVED
DIS- DIS- SOLVED MAG- DIS- PO- DIS~
SOLVED SOLVED CAL~- NE- SOLVED TAS- BICAR- CAR- SOLVED
DIS- TEMP- SILICA IRON Clum SIUM SODIUM SIUM BONATE BONATE SULFATE
TIME CHARGE ERATURE (s102) (FE) (ca) (MG) (NA) (K) (HCO3) (C03) (S04)

DATE (CFS) (DEG C) (MG/L) (ue/L) (MG/L) (MG/L) (MG/L) (MG/L) (MG/L) (MG/L) (MG/L)

ocT. :
04-12 = 527 - 20 - 61 22 23 5.0 248 0 75
14-23 - 428 —— 19 - 54 21 23 4.8 232 0 T4
27-31 - 382 - 18 - 59 22 25 4.8 250 o 80
NOV.

01-30 == 517 e 19 == 58 21 23 5.0 243 o T4
DEC.

01-31 == 460 = 18 = 56 24 24 4.9 257 o 79
JAN.

01-31 - 369 - 19 100 73 24 24 4.5 188 53 80
FEB

01128 —— 456 - 19 20 67 20 24 4.6 199 28 87
MAR.

01-31 L 421 = 20 10 64 22 25 5.4 249 [} 90
APR.

01-30 - 609 == 18 20 47 21 22 4.1 233 0 53
MAY

01-31 -= 1160 - 18 20 51 18 19 3.9 222 0 58
JUNE

02-30 -- 1300 == 18 60 47 17 20 4.0 218 0 53
JuLy

01-31 -= 1020 == 20 20 52 18 20 4.0 237 0 55
AUG.

01-31 = 865 == 20 10 54 19 20 3.6 240 0 59
SEP.

01-30 oo 895 - 20 0 53 21 23 4.1 245 0 65
WTD. AVG. — =— e 19 27 54 20 22 4.2 231 4 64
TIME WTD.

AVG. Lo 715 s 19 29 57 21 22 beb 231 i 4 69
TONS
PER DAY - e= == 37 ] 105 38 41 8.2 446 7 124
ANALYSES OF ADDITIONAL SAMPLES
NOV.
Obeee 1615 543 5.0 18 0 57 21 24 4.7 207 21 T4
FEB., 1971
03..e 1255 446 2.0 17 220 52 21 22 6.5 228 0 7
MAR.
3lece 1745 455 7.0 18 60 61 21 23 4.6 247 - 85
JuLy
Olees 1445 1220 17.0 19 40 40 19 20 3.6 218 0 54

DIS-
SOL- DIS-
VED DIS- SOLVED

PHOS-  SOLVED MAN-
DIS- PHORUS  BORON GANESE
CHARGE (P)
DATE TIME (CFS) (Ma/L)  (UG/L) - (UG/L)

ocT.

08... 1055 524 -010 = =
NOV.

Obess 1615 543 +010 30 -
DEC.

02... 0925 505 000 - -
JAN., 1971

05,00 1330 390 -000 e e
FEB.

03... 1255 446 .080 == 100
MAR.

03... 1215 437 -070 o =

3le.. 1745 455 «080 0 36



MISSOURI RIVER MAIN STEM 13
06016000 BEAVERHEAD RIVER AT BARRETTS, MONT.--Continued
EXTREMES,--Continued

Period of record:
Dissolved solids: Maximum, 466 mg/l Jan. 1%-31, 1967; minimum, 27% mg/l June 2-30, 1967.
Hardness: Maximum, 316 mg/l Jan, 1-13, 1967; minimum, 170 mg/1 June 5-30, 1967.
Specific conductance: Maximum daily, 733 micromhos Jan. 24%, 1967; minimum daily, 353 micromhos June 8, 1967.
Water temperatures: Maximum, 21,0°C Aug., 29, 1970; minimum observed, freezing point Jan. 24, 1967, Dec. 31,
1968, Jan. 23, 1969.

REMARKS,--Daily samples for chemical analysis composited by discharge. Additional samples were collected for more
comprehensive definition of water quality at this station., Minimum observed during water year: Dissolved
solids, 273 mg/l July 1j hardness, 180 mg/l July 1. The computations of tons per day of dissolved solids refer
to flow past the gaging station. Temperature recorder at gaging station 1 mile upstream from sampling site.
Recorder removed Oct. 1 to May 11, July 26 to Sept. 30. Thermograph records furnished by Montana Fish and
Game Department.

CHEMICAL ANALYSES, WATER YEAR OCTOBER 1970 TO SEPTEMBER 1971

DIS- DIS- ;
DIS- DIS- SOLVED  SOLVED DIS- DIS- NON- SODIUM  SPECI~-
SOLVED  SOLVED NITRITE ORTHO SOLIDS  SOLVED  SOLVED CAR- AD~ FIC
CHLO- FLUO- PLUS PHOS-  (SUM OF  SOLIDS  SOLIDS  HARD- BONATE  SORP- COND-
RIDE RIDE  NITRATE PHATE CONSTI-  (TONS (TONS NESS HARD- TION  UCTANCE PH
(cL) (F) (N) (PO4)  TUENTS) PER PER (CA,MG)  NESS RATIO  (MICRO-

DATE (MG/L)  (MG/L)  (MG/L)  (MG/L)  (MG/L)  AC-FT) DAY} (MG/L)  (MG/L) MHOS) . (UNITS)

oct.
04-12 11 o4 - - 339 46 47T 240 38 .6 530 8.0
14-23 11 o4 - - 322 <44 378 220 30 o7 516 8.1
27-31 12 o4 - - 345 <47 358 240 33 o7 538 8.2
NOV.

01-30 11 o7 - - 331 .49 501 230 33 o7 520 8.0
DEC.

01-31 6.0 .6 - - 339 4T 431 240 28 o7 550 8.1
JAN.

01-31 11 .6 .10 .05 380 .52 3719 280 37 .6 557 8.5
FEB.

01-28 11 .6 .10 .03 360 49 443 250 40 o7 539 8.4
MAR.

01-31 12 o5 .10 .03 362 <49 411 250 46 = g 589 B.4
APR.

01-30 9.2 ] +00 <06 289 .39 475 200 13 i 532 8.2
MAY

01-31 8.5 o3 .01 .03 286 .39 896 200 19 .6 468 8.2
JUNE :

02-30 9.0 o5 .00 .09 276 .38 969 190 9 .6 424 8.1
JuLy

01-31 11 1.1 .00 .06 298 .41 821 200 10 N 485 8.0
AUG.

01-31 6.6 o2 .00 .03 300 <41 701 210 16 .6 492 8.0
SEP.

01-30 11 .5 .15 .03 319 <43 771 220 18 o7 514 8.1
WTD. AVG. 9.5 o5 .04 .05 311 .43 - 216 21 .6 500 8.1
TIME WTD.

AVG. 9.8 5 .05 .05 323 44 - 225 25 o7 516 B.2

TONS

PER DAY 18 1.0 .08 .10 600 - - - - - - -
ANALYSES OF ADDITIONAL SAMPLES

NOV.

Obeee 11 5 - - 334 45 485 230 24 o7 526 8.6

FEB., 1971

03ere 9.8 -5 .00 .25 320 44 385 220 33 .7 477 7.9

MAR.

3fess 10 N .20 .09 346 4T 425 240 36 .6 529 8.2

JuLY

Oleoe 8.6 .6 .21 .15 273 .37 899 180 (] <1 458 7.9

DIS-
SOL- DIS-
VED DIS- SOLVED

PHOS- SOLVED MAN

DIS- PHORUS ~ BORON GANESE
P (B) (MN)
DATE TIME (CFS) (Me/L)  (UG/L)  (UG/L)

MAY

06.00 1210 973 .060 - -
JUNE

02... 1020 1470 <060 20 _—
JuLy

Olece 1445 1220 .080 50 2
AUG.

0400 1800 850 .19 -— e
SEP.

03.se 1310 878 .070 10 ==,
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MISSOURI RIVER MAIN STEM

06016000 BEAVERHEAD RIVER AT BARRETTS, MONT.--Continued
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JuL

448
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474
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480
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480
476
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417
477
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474

AUG
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472
478
417
482
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485

484
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486
486
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501

501

503
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503
517

510
511
529

529
526

497

(ONCE-DAILY RECORDS)
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18.0
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13.5
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12.0
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13.0
9.5
9.5
9.0

14.0
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MISSOURI RIVER MAIN STEM
06016000 BEAVERHEAD RIVER AT BARRETTS, MONT.--Continued
TEMPERATURE (°C) OF WATER, WATER YEAR OCTOBER 1970 TO SEPTEMBER 1971 (THERMOGRAPH RECORD)
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15.0
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11.0
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11.5
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13.0
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18.5
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FEBRUARY
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—_— p—
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16 MISSOURI RIVER MAIN STEM
06018500 BEAVERHEAD RIVER NEAR TWIN BRIDGES, MONT.

LOCATION,--Lat 45°23'01", long 112°27'07", in SWiNW}SE} sec.22, T.5 S., R.7 W., Madison County, at gaging station
at bridge on State Highway hl, 11.5 miles upstream from Ru%y River, 12.7 mlles southwest of Twin Bridges, and
14,5 miles northeast of Dillon.,

DRAINAGE AREA,--3,619 sq mi.

PERIOD OF RECORD.--Chemical analyses: November 1949 to September 1951, July 1962 to September 1971.
Water temperatures: July 1962 to September 1971.
Sediment records: July 1962 to September 1971.
Prior to October 1968, published as "at Blaine",

EXTREMES.--1970-71:
Dissolved solids: Maximum, 457 mg/l Aug. 13-31; minimum, 355 mg/1 May 1-31.
Hardness: Maximum, 290 mg/l Aug. 13-31; minimum, 240 mg/l Feb. 1-28.
Specific conductance: Maximum daily, 755 micromhos Aug., 31; minimum daily, 487 micromhos Jan. 3.
Water temperatures: Maximum, 22,0°C Aug. 1, 8; minimum, freezing point on’ several days during November to

January.
CHEMICAL ANALYSES, WATER YEAR OCTOBER 1970 TO SEPTEMBER 1971
DIS~ oIS~
DIS- SOLVED SOLVED
D1S- DIS- SOLVED MAG- DIS- PO~ DIS-
SOLVED  SOLVED CAL- NE- SOLVED TAS- BICAR- CAR- SOLVED
DIS- TEMP- SILICA IRON CIUM SIUM SODIUM SIUM BONATE  BONATE SULFATE
TIME CHARGE ERATURE  (S102) (FE) (wca) (MG) (NA) (K) (HCO3)  (CO03) (504)

DATE (CFS)  (DEG C)  (MG/L)  (UG/L)  (MG/L)  (MG/L)  (MG/L)  (MG/L)  (MG/L)  (MG/L)  (MG/L}

ocT.
01-31 -- 605 - 24 - 71 26 27 6.5 285 0 100
NOV.

01-30 - 124 - 22 - 73 24 27 5.9 271 0 9%
DEC.

01-31 -- 680 - 21 - 63 25 27 5.9 264 o 91
JAN.

01-23 -- 574 - 24 40 T 25 23 5.8 269 ] 77
FEB.

01-28 -~ 681 - 24 20 59 23 27 6.8 242 - 99
MAR.

01-31 -~ 611 -- 24 10 69 24 28 6.1 264 - 98
APR.

01-30 - 702 - 21 20 67 23 26 4.9 259 0 88
MAY

01-31 -- 568 - 21 10 63 22 26 5.2 251 (1] 82
JUNE

01-09 -~ 564 - 24 20 65 23 27 6.0 265 0 88
11-30 -- 578 - 25 10 69 25 29 6.6 285 0 96
JuLy

01-31 -- 598 - 24 10 69 25 25 5.6 282 0 94
AUG.

01-12 -- 230 - 28 10 68 26 28 5.6 291 0 100
13-31 -~ 356 - 28 20 72 28 33 6.5 318 0 120
SEP.

01-30 -- 888 -— 24 0 67 25 29 5.5 283 (] 90
WTD. AVG. - - - 23 - 67 24 27 5.9 270 (1] 93
TIME WTD.

AVG. -— 626 - 23 - 67 24 21 5.9 272 [] 94
TONS
PER DAY - - - 39 - 114 41 46 9.9 457 0 157
ANALYSES OF ADDITIONAL SAMPLES
NOV.
05400 1500 712 5.0 20 0 66 24 28 5.9 270 2 93
FEB., 1971
Obeae 1200 618 1.0 21 140 3 21 24 6.4 260 0 83
MAR .

30... 1300 604 6.5 21 20 T4 23 24 5.2 264 - 96

JUNE

30e.. 1225 928 13.5 27 40 72 27 27 6.6 296 0 100

DIS-
SOL- DIS-
VED DIS- SOLVED
PHOS- SOLVED  MAN-
DIS- PHORUS BORON  GANESE
CHARGE (P) (B) (MN)
DATE TIME (CFS) (MG/L)  (UG/L)  (UG/L)
OCT.
03.00 1610 614 .010 ] e
NOvV.
05.40 1500 712 -010 50 15
DEC.
03... 1010 120 .010 = -—
JAN., 1971
08,00 1455 660 .000 - -
FEB.

O4eee 1200 618 .070 == 100


http:112�27.07

MISSOURI RIVER MAIN STEM 17
06018500 BEAVERHEAD RIVER NEAR TWIN BRIDGES, MONT.--Continued

EXTREMES, 1970-71.--Continued
Sediment concentrations: Maximum daily, 224 mg/l June 28; minimum daily, 18 mg/l1 May 29.
Sediment discharge: Maximum daily, 419 tons June 28; mindmum daily, 15 fons May 29.

Period of record:
Dissolved solids: Maximum, 579 mg/l May 19-3] 19633 minimum, 338 mg/l Mar. 19, 20, 1963.
Hardness: Maximum, 362 mg/l Sept. 1-30 63 mlnimum, 213 / Mar, 19, 20, é
Specific conductance: Maximum daily, 8§6 micromhos June 23, 19633 minimum daily, H33 micromhos May 23, 1969.
Water temperatures: Maximum, 24,0°C on several days in 1966-1968, and 1970; minimum, freezing point on several

days during winter period most years.

Sediment concentrations: Maximum daily, 670 mg/l June 8, 1964 minimum daily, 5 mg/l Sept. 22 g 196#.
Sediment discharge: Maximum daily, 1,260 tons June 8, 196 mdnimim daily, 1.6 tons July 28, i96

REMARKS,.--Daily samples for chemical analysis composited by discharge. Additional samples were collected for ‘more

comprehensive definition of water quality at this station. Recorder removed Oct. 1 to July 26. 'Thermograph
records furnished by Montana Fish and Game Department.

CHEMICAL ANALYSES, WATER YEAR OCTOBER 1970 TO SEPTEMBER 1971

DIS- DIS-
DIS- DIS- SOLVED  SOLVED  DIS- DIS- NON-  SODIUM  SPECI-
SOLVED  SOLVED NITRITE ORTHO  SOLIDS  SOLVED  SOLVED CAR- AD- FIC
CHLO-  FLUO- PLUS  PHOS-  (SUM OF  SOLIDS SOLIDS HARD-  BONATE  SORP-  COND-
RIDE RIDE  NITRATE  PHATE CONSTI-  (TONS  (TONS  NESS HARD- TION  UCTANCE PH
(cL) (F) (N) (PO4)  TUENTS)  PER PER  (CA,MG)  NESS RATIO  (MICRO- :

DATE  (MG/L)  (MG/L)  (MG/L)  (MG/L)  (MG/L) AC-FT)  DAY) (MG/L)  (MG/L) MHOS)  (UNITS)

ocT. )
01-31 15 .5 - -- 411 .56 670 280 48 .7 636 7.7
NOV.

01-30 14 .6 - - 394 .57 817 280 60 7 602 8.2
DEC.

Ji-n 13 o4 - - 377 .53 714 260 45 .7 585 8.2

AN.

01-23 14 T .20 .10 370 .50 573 280 59 .6 615 8.1

FEB.

01-28 14 - .20 .03 373 .51 686 240 43 .8 599 8.3
MAR. . ;
01-31 14 .7 .10 .00 394 .54 650 270 55 .7 636 8.3
APR.

01-30 12 o .19 .06 37 .50 703 260 50 .7 600 8.1
MAY ;

01-31 12 o4 .08 .06 355 .48 544 250 42 .7 571 8.2
JUNE

01-09 14 .5 .04 .03 378 .51 576 260 40 o7 583 7.8

11-30 15 .6 .12 .06 407 .55 635 280 41 .8 613 7.8
JuLy

01-31 15 .8 .05 .09 397 .54 64l 280 44 ) 629 7.9
AUG.

01-12 11 -4 .13 .03 411 .56 255 280 38 o1 646 8.3

13-31 12 o .19 .03 457 .62 439 290 34 .8 708 8.0
SEP.

01-30 15 .6 .24 .06 396 .54 949 270 38 .8 622 8.3
WTD. AVG. 14 .5 - - 388 .53 - 268 47 7 613 8.1
TIME WTD.

AVG. 14 .5 - - 390 .54 - 269 46 % 4 615 8.1
TONS
PER DAY 23 .9 - - 656 == - - - - - --
ANALYSES OF ADDITIONAL SAMPLES
NOV.
05... 14 .6 - - 387 .54 759 260 39 .8 597 8.4
FEB.s 1971
- 12 .5 .00 .20 370 .50 617 270 57 .6 540 7.9
.
30... 12 .6 .40 .09 388 .53 633 280 63 .6 578 8.0
JUNE
30... 14 .5 .52 .09 422 <57 1060 290 48 o7 646 8.0

DIS-
SOL- DIS-
VED DIS- SOLVED
PHOS- SOLVED MAN-
DIS- PHORUS  BORON GANESE
CHARGE (P) (B) MN)
DATE TIME (CFs) (Mc/L)  (UG/L)  (UG/L)
MAR.
0%eae 1115 611 .070 - -
30... 1300 604 .050 60 48
MAY
05¢ee 1410 756 «070 - ——
28... 1030 312 .040 30 -
JUNE
30cee 1225 928 «040 80 1T
AUG,
03... 1545 211 .070 - -

3l... 1225 816 .090 e -



MISSOURI RIVER MAIN STEM
06018500 = BEAVERHEAD RIVER NEAR TWIN BRIDGES, MONT.--Continued
SPECIFIC CONDUCTANCE (MICROMHOS AT 25°C), WATER YEAR OCTOBER 1970 TO SEPTEMBER 1971

o
>
=<

VOO VIS WN -

=4
>
<

VENCT Vswn-

ocT NOV DEC JAN FEB MAR APR MAY JUN JuL AUG SEP
675 619 616 598 589 605 605 585 614 655 670 715
670 629 612 633 594 630 606 594 586 630 674 698
655 614 624 487 594 630 617 578 584 635 667 666
646 610 570 633 625 624 617 576 597 626 667 680
657 629 600 636 619 624 612 570 608 618 . 674
685 629 619 622 619 630 618 549 610 622 670 e
685 619 612 628 637 633 618 554 619 622 655 644
665 616 606 612 645 617 600 544 621 615 668 663
644 618 609 610 622 - 608 553 639 591 667 637
655 618 595 610 625 618 606 565 e 591 655 625
655 628 594 628 611 620 595 545 661 596 667 634
665 629 616 636 622 618 596 549 646 600 680 626
670 630 560 597 619 620 605 565 631 622 723 623
644 627 571 609 612 614 600 566 621 630 723 613
637 623 631 611 601 617 =—— 564 614 654 735 621
629 616 629 621 601 614 584 565 616 654 752 613
631 623 609 621 e 614 583 565 631 618 750 613
679 623 616 636 619 643 584 575 633 644 696 609
675 619 619 637 622 630 595 575 657 626 682 609
669 619 625 637 619 624 593 575 644 635 682 600
665 616 609 635 — 614 584 577 649 664 682 612
659 615 616 633 626 605 588 —— 657 708 694 610
637 602 632 633 626 614 584 589 672 664 698 ==
642 629 632 e 626 614 — 600 661 649 696 608
o 630 === == 619 614 630 610 667 602 685 600
657 616 632 — 636 611 600 601 674 627 694 612
660 623 631 o 636 602 582 600 661 642 680 609
670 625 625 = 640 581 583 600 661 655 680 612
670 619 e —-— SS 602 571 594 657 674 -— 610
- 615 632 - G 614 572 600 660 672 716 609
646 — 632 . = 604 o 598 —— 686 785 e
659 621 613 == 619 617 598 576 636 636 693 630
626
TEMPERATURE (°C) OF WATER, WATER YEAR OCTOBER 1970 TO SEPEMBER 1971 (ONCE-DAILY RECORDS)

ocT NOV DEC JAN FEB MAR APR MAY JUN JuL AuG SEP
9.5 4.5 2.5 1.0 6.0 2.0 6.0 9.5 11.0 14.5 ——— ===
9.5 4.0 2.0 0.0 5.0 3.0 5.0 11.0 10.0 15.5 S== ==
9.5 3.0 1.5 0.0 4.5 4.0 7.0 10.0 11.5 14.5 - s
10.0 2.0 1.5 0.0 2.0 4.0 8.0 10.0 11.5 13.5 a—— ———
11.0 5.0 1.0 0.0 1.0 4.0 9.0 10.0 12.0 14.0 = =
7.5 5.5 3.0 0.0 0.5 3.5 10.0 11.0 12.5 14.0 ———
5.0 5.0 4.0 0.5 3.0 4.0 7.0 9.5 13.0 13.0 e
6.5 5.0 4.0 1.0 4.0 5.5 9.0 10.5 14.0 13.5 =—
8.0 5.0 4.0 2.0 3.0 s 9.0 10.5 13.0 15.0 i S
6.5 5.5 2.0 3.0 4.5 6.0 6.0 10.0 = 17.0 o e
7.0 4.5 1.0 0.5 5.0 6.5 6.5 10.5 13.0 16.5 === —
9.5 4.5 0.0 0.0 5.5 6.0 8.0 11.0 14.0 17.0 ] e
7.0 5.0 0.0 0.5 5.0 5.0 8.0 12.0 13.5 17.0 e
6.0 4.0 0.5 0.5 6.0 4.5 9.5 9.0 14.0 16.0

5.5 3.5 1.0 1.5 5.5 5.0 — 10.0 13.5 16.0 m—
5.0 4.0 2.5 4.0 4.0 5.5 7.5 9.0 14,0 16.0 A o
5.0 4.5 1.5 5.0 v 4.5 7.0 8.5 13.5 17.0 & —
5.0 4.5 0.0 5.0 5.0 4.5 7.0 8.5 13.0 17.0 == ===
6.0 3.0 0.0 5.5 5.0 5.0 8.5 9.0 13.0 17.0 = s==
5.5 4.0 0.0 45 3.0 5.5 8.5 8.5 14.0 17.0 - ——
7.0 3.0 0.0 2.0 m——— 5.0 7.0 8.0 15.0 16.5 —. e
7.0 0.0 0.0 0.5 4.0 4.5 9.0 == 15.0 16.0 ——- -
5.0 1.0 0.0 1.5 4.5 5.5 11.5 8.0 16.0 16.5 —— ———
6.0 3.0 0.0 —— 5.5 6.5 —— 11.5 15.0 17.0 — —
- 5.0 - G 2.0 6.5 6.0 12.0 15.5 20.0 == —
4.0 2.0 0.5 = 2.0 7.5 6.5 14.0 14.0 16.0 ——
3.0 2.0 0.5 == 1.5 6.0 8.0 13.0 13.0 e ==
3.0 2.0 0.0 === 2.0 6.0 9.5 14.0 12.5 == = =
3.0 3.0 0.0 = — 8.0 8.0 13.0 11.0 ———— === ———
m— 4.0 1.0 ——— — 8.0 11.5 12.0 17.0 — —— —
4.0 e 2.0 6.5 — 7.0 — 10.5 . . . =
6.5 3.5 1.0 == 4.0 5.5 8.0 10.5 13.5 16.0 e ==

7.0
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NOVEMBER

MAX

MAY

MIN

MISSOURI RIVER MAIN STEM
06018500 BEAVERHEAD RIVER NEAR TWIN BRIDGES, MONT.--Continued
TEMPERATURE (°C) OF WATER, WATER YEAR OCTOBER 1970 TO SEPTEMBER 1971 (THERMOGRAPH RECORD)

DECEMBER

MAX

JUNE

MIN

JANUARY

MAX

MIN

FEBRUARY

MAX MIN

AUGUST
MAX MIN

22.0 16.0
21.0 16.5
20.5 16.5
21.0 16.5
21.5 16.5

21.0 17.0
21.5 16.5
22.0 18.0
21.0 16.5
21.0 16.0

21.5 16.5
21.5 16.5
21.0 15.5
20.0 16.5
18.5 15.5

20.0 15.0
19.0 15.5
19.5 14.5
20.0 15.5
18.5 15.5

19.5 14.5
18.5 15.5
18.5 14.5
18.0 14.0
17.0 14.5

19.5 15.0
19.5 15.5
19.5 16.0
18.5 15.0
18.5 15.0
18.5 16.0

22.0 14.0

19

—— ——

SEPTEMBER
MAX MIN

16.5 14.5
15.5 14.5
14.5 13.5
15.5 12.0
16.5 13.5

16.0 14.5
16.5 14.0
16.0 13.5
16.5 14.0
16.5 14.0

16.5 14.5
16.0 13.5
16.0 14.0
15.0 13.0
13.5 11.0

12.0 10.5
12.0 10.0
11.5 9.0
11.5 10.0
11.5 10.0

11.5 9.0
12.0 9.5
13.0 10.0
13.0 10.5
12.0 11.0

11.0 10.0
11.5 9.5
10.5 9.0
9.0 8.5
9.0 8.5

16.5 8.5



20 MISSOURI RIVER MAIN STEM

06018500 BEAVERHEAD RIVER NEAR TWIN BRIDGES, MONT.--Continued

SUSPENDED-SEDIMENT DISCHARGE, WATER YEAR OCTOBER 1970 TO SEPTEMBER 1971

OCTOBER NOVEMBER DECEMBER
MEAN MEAN MEAN
MEAN CONCEN- SEDTMENT MEAN CONCEN- SEDIMENT MEAN CONCEN- SEDIMENT
NISCHARGE TRATION DISCHARGE DISCHARGE TRATION DISCHARGE DISCHARGE TRATION DISCHARGE
DAY (CFS) (MG/L) (TONS/DAY) (CFS) (MG/L) (TONS/DAY) (CFS) (MG/L) (TONS/DAY)
1 646 32 56 680 98 180 757 81 166
2 618 26 43 687 109 202 722 75 146
3 614 33 55 693 83 155 722 81 158
4 608 37 61 684 83 153 709 114 218
5 600 30 49 704 86 163 695 78 146
6 519 21 29 716 81 157 704 61 116
7 566 19 29 724 77 151 736 92 183
8 594 29 47 725 83 162 742 87 174
9 613 42 70 728 75 147 737 100 199
10 629 96 163 752 76 154 738 101 201
11 637 87 150 741 86 172 710 95 182
12 637 98 169 736 87 173 676 85 155
13 656 96 170 738 91 181 637 18 134
14 660 89 159 735 77 153 661 77 137
15 721 77 150 722 75 146 676 83 151
16 756 75 153 726 71 139 688 78 145
17 147 79 159 737 70 139 693 12 135
18 564 83 126 741 67 134 662 86 154
19 536 89 129 142 67 134 609 83 136
20 521 82 115 736 78 155 636 80 137
21 508 88 121 733 65 129 688 88 163
22 507 83 114 672 57 103 655 80 141
23 617 77 128 676 49 89 640 49 85
24 668 87 157 718 51 99 641 50 87
25 669 86 155 768 54 112 641 53 92
26 675 68 124 758 49 100 618 46 77
27 567 64 98 738 49 98 655 33 58
28 517 71 99 723 46 90 659 47 84
29 482 63 82 730 39 77 684 124 229
30 498 69 93 147 65 131 645 64 111
31 609 87 143 = X = 635 67 115
TOTAL 18759 = 3396 21710 == 4178 21071 == 4415
JANUARY FEBRUARY MARCH
MEAN MEAN MEAN
MEAN CONCEN- SEDIMENT MEAN CONCEN- SEDIMENT MEAN CONCEN- SEDIMENT
DISCHARGE TRATION DISCHARGE DISCHARGE TRATION DISCHARGE DISCHARGE TRATION DISCHARGE
DAY (CFS) (MG/L) (TONS/DAY) (CFS) (MG/L) (TONS/DAY) (CFS) (MG/L) (TONS/DAY)
1 604 71 116 721 118 230 610 71 117
2 564 50 76 741 83 166 606 66 108
3 574 60 93 715 62 120 611 98 162
4 557 71 107 633 51 87 617 110 183
5 544 53 78 677 78 143 624 107 180
6 577 67 104 671 92 167 614 106 176
7 584 57 90 681 97 178 617 100 167
8 613 71 118 671 113 205 609 98 161
9 616 204 339 665 102 183 627 98 166
10 603 103 168 674 104 189 536 98 142
11 555 85 127 681 107 197 465 111 139
12 549 60 89 690 112 209 543 113 166
13 543 43 63 115 128 247 650 120 211
14 536 46 67 718 113 219 642 101 175
15 578 44 69 735 88 175 636 91 156
16 568 67 103 729 91 179 635 87 149
17 576 54 84 716 115 222 635 84 144
18 577 56 87 698 133 251 533 94 135
19 584 5C 79 698 112 211 450 81 98
20 601 104 169 684 84 155% 538 89 129
21 573 118 183 658 17 137 632 76 130
22 538 104 151 645 76 132 634 93 159
23 577 165 257 652 79 139 636 87 149
24 573 103 159 667 79 142 634 83 142
25 576 107 166 677 17 141 639 75 129
26 576 96 149 639 54 93 645 79 138
27 585 118 186 616 79 131 667 70 126
28 583 102 161 609 T4 122 713 71 137
29 585 113 178 — - == 682 T4 136
30 616 97 161 == - == 613 65 108
31 639 99 171 = = e 656 78 138

TOTAL 17924 == 4148 19076 = 4770 18949 — 4556



MISSOURI RIVER MAIN STEM o1
06018500 BEAVERHEAD RIVER NEAR TWIN BRIDGES, MONT.--Continued

SUSPENDED~SEDIMENT DISCHARGE, WATER YEAR OCTOBER 19706 TO SEPTEMBER 1971

APRIL MAY JUNE
MEAN MEAN MEAN
MEAN CUNCEN- SEDIMENT MEAN CONCEN- SEDIMENT MEAN CONCEN- SEDIMENT
DISCHARGE TRATION DISCHARGF DISCHARGTC TRATION DISCHARGE DISCHARGE TRATION DISCHARGE
DAY (CFS) (M6/L) (TONS/DAY) (CFS) (MG/L) (TONS/DAY) (CFS) (MG/L) (TONS/DAY)
1 686 120 222 755 83 179 488 89 117
2 665 125 224 684 76 140 578 103 161
3 651 116 204 673 78 142 629 102 173
4 645 107 186 705 78 148 634 106 181
5 643 107 186 764 76 157 599 T4 120
6 624 112 189 778 77 162 574 65 101
7 614 119 197 71 73 152 537 101 146
8 717 116 225 752 65 132 501 79 107
9 768 93 193 682 62 114 539 104 151
10 761 112 232 681 67 123 582 118 185
11 (84 121 256 649 69 121 696 123 231
12 754 100 204 601 68 110 842 9 214
13 716 92 178 585 71 112 843 51 116
14 659 100 178 566 63 96 795 130 279
15 667 95 171 589 62 99 726 102 200
16 651 . 1T 135 599 49 79 610 90 148
17 614 68 113 588 51 81 549 88 130
18 645 69 120 576 56 87 512 91 126
19 649 61 107 591 55 88 445 91 109
20 662 76 136 552 44 66 406 92 101
21 680 70 129 526 35 50 418 98 111
22 671 64 116 557 33 50 389 87 91
23 674 o9 107 517 35 49 355 81 78
24 707 81 155 420 37 42 327 70 62
25 374 118 278 382 29, 30 309 58 48
26 812 62 136 3n 26 26 335 62 56
27 788 71 151 343 26 24 483 62 81
28 751 64 130 316 19 16 692 224 419
29 744 928 197 306 18 15 890 119 286
30 778 115 242 322 30 26 929 91 228
31 = — i 403 56 61 == - -
TOTAL 21054 == 5297 17604 == 2777 17212 e 4556
JuLy AUGUST SEPTEMBER
MEAN MEAN MEAN
MEAN CONCEN- SEDIMENT MEAN CONCEN- SEDIMENT MEAN CONCEN- SEDIMENT
DISCHARGE TRATION DISCHARGE DISCHARGE TRATION DISCHARGE DISCHARGE TRATION DISCHARGE
DAY (CFS) (MG/L) (TONS/DAY) (CFS) (MG/L) (TONS/DAY) (CFS) (MG/L) (TONS/DAY)
) 894 98 237 236 34 22 760 143 293
2 928 128 321 233 32 20 122 152 296
3 904 118 288 209 32 18 768 132 274
4 905 109 266 208 67 38 854 122 281
5 950 107 274 209 87 49 886 125 299
6 944 98 250 234 9C 57 875 110 260
7 892 98 236 254 80 55 899 115 279
8 813 G 198 265 a3 52 957 132 341
9 809 98 214 261 78 55 925 115 287
10 ace 95 205 225 68 41 911 101 248
11 821 76 168 226 e 46 893 95 229
12 780 48 101 195 76 40 853 99 228
13 675 57 104 162 85 37 869 99 232
14 517 62 87 149 85 34 855 93 215
15 434 64 75 154 82 34 847 92 210
16 468 67 85 162 69 30 874 77 182
17 526 57 81 167 95 43 901 84 204
18 475 47 60 242 104 68 905 89 217
19 512 43 59 324 94 82 915 83 205
20 499 44 59 340 60 55 926 67 168
21 436 47 55 286 64 49 962 45 117
22 365 82 81 288 64 50 965 55 143
23 406 62 68 362 69 67 949 63 161
24 395 41 44 400 T, 77 941 62 158
25 368 32 32 425 67 1T 923 62 155
26 372 46 46 459 66 82 920 66 164
27 325 52 46 445 56 67 905 63 154
28 364 51 5C 441 48 ST 892 47 113
29 373 38 38 472 64 82 885 45 108
30 316 51 44 673 95 173 910 45 111
31 259 33 23 805 102 222 e = ——
TOTAL 18525 . 3895 9511 = 1879 26647 = 6332
TOTAL DISCHARGE FOR YEAR (CFS-DAYS) 228042

TOTAL SUSPENDED-SEDIMENT DISCHARGE FOR YEAR (TONS) 50199



22 MISSOURI RIVER MAIN STEM
06026500 JEFFERSON RIVER NEAR TWIN BRIDGES, MONT.
LOCATION.--Lat 45°41'10", long 112°16'59"

.5 miles downstream from gaging statlon, 10.5 miles downstream from conf’
Rivers, and 10 miles north of Twin Bridges.

in SE}SW4SE} sec.l, T.2 S., R.6 W., Madison County, at county bridge
: : iuence of Beaverﬁead and Big Hole

DRAINAGE AREA.--7,632 sq mi (at gaging station).

PERIOD OF RECORD.--Chemical analyses: September 1957 to September 1959, August 1960 to September 1962, July 1965
to September 1971.
Water temperatures: March 1958 to September 1959, August 1960 to September 1962, July 1965 to September 1971.
Sediment records: October 1957 to September 1959, August 1960 to September 1962, July 1965 to September 1971.

EXTREMES.--1970-71:
Dissolved solids: Maximum, 354 mg/1 Aug. 17-31; minimum, 108 mg/l May 22-31.
Hardness: Maximum, 250 mg/l Jan. 1.14%, Aug. 17-31; minimum, 69 mg/l1 May 11-21,
Specific conductance: Maximum daily é7k micromhos Aug. 31; minimum daily, 136 micromhos May 30.
Water temperatures: Maximum observed, 24.5°C Aug. 13; minimum, freezing point on several days during November
to March.
Sediment concentrations: Maximum daily, 41% mg/l May 8; minimum daily, 4% mg/l1 Nov. 5.

CHEMICAL ANALYSES, WATER YEAR OCTOBER 1970 TO SEPTEMBER 1971

DIS- DIS-
DIS-  SOLVED SOLVED
DIS- DIS- SOLVED  MAG- DIS- PO- DIS-
SOLVED  SOLVED  CAL- NE- SOLVED  TAS- BICAR-  CAR-  SOLVED
oIS~ TEMP- SILICA IRON CIUM SIUM SODIUM  SIUM  BONATE BONATE SULFATE
TIME  CHARGE ERATURE  (SI02) (FE) (CA) (MG) (NA) (K) (HCO3)  (C03) (S04)

DATE (CFS)  (DEG C)  (MG/L)  (UG/L)  (MG/L)  (MG/L)  (MG/L)  (MG/L)  (MG/L)  (MG/L)  (MG/L)

ocT.
01-31 -~ 1620 - 20 - 55 19 22 5.1 226 0 74
NOV.
01-14 -- 1730 - 22 - 54 19 21 5.3 218 0 72
15-30 -~ 1710 - 21 - 57 19 21 5.1 218 0 73
DEC.
01-13 -~ 1630 -- 19 - 55 18 20 4ok 211 0 73
14-31 - 1410 - 20 - 57 20 21 4.9 227 0 77
JAN.
01-14 -~ 1290 -- 23 80 64 21 23 5.1 231 0 81
15-31 - 1390 - 22 70 50 18 19 4.8 210 0 50
FEB.
01-15 -- 1820 - 21 30 47 16 18 5.7 191 - 62
16-28 -- 1540 -- 22 10 52 18 22 5.2 194 9 7
MAR.
01-31 -- 1350 - 21 60 52 18 22 5.1 231 - 65
APR.
01-20 -- 2180 - 19 40 41 14 14 4.2 161 0 50
21-30 - 3430 - 9.3 120 33 9.6 13 3.7 124 0 37
MAY
01-10 -- 5720 -- 17 60 23 6.5 8.9 3.0 104 0 26
11-21 -~ 7950 - 16 70 19 5.2 6.9 2.3 83 0 20
22-31 -- 5620 - 16 60 19 5.5 7.1 2.2 79 0 17
JUNE

01-11 - 8290 - 15 40 21 5.6 7.0 2.0 94 0 21
12-30 -- 7520 - 16 40 24 7.1 8.6 2.4 113 0 24
JuLy

01-08 -~ 4980 - 19 10 36 12 12 3.4 156 0 42
09-31 -- 2270 - 18 10 40 13 14 3.7 170 0 48
AUG.

01-16 -~ 1160 - 19 10 45 15 15 3.4 185 0 59
17-31 -- 1070 - 23 10 63 22 21 5.1 249 o 87
SEP.

01-30 -~ 1640 - 23 0 56 22 25 4.5 241 0 82
WTD. AVG. - - - 18 - 37 12 14 3.6 154 0 45
TIME WTD.

AVG. — 2650 - 20 - 46 16 18 4.3 190 0 59
TONS
PER DAY - - - 129 - 263 86 99 25 1100 2 319
ANALYSES OF ADDITIONAL SAMPLES
NOV.
06ec. 1220 1710 4.5 19 10 54 19 22 5.0 212 7 73
FEB., 1971
04... 1630 1780 2.5 18 240 42 15 17 4.9 174 0 54
MAR.
29... 1530 1530 6.5 19 40 54 17 18 4.5 208 - 69
JUNE
O4eee 1315 8580 11.5 16 - - -- 30 -- - - -
JuLy

02... 1245 5600 15.5 19 120 36 12 13 3.1 145 o 37



MISSOURI RIVER MAIN STEM 23
06026500 JEFFERSON RIVER NEAR TWIN BRIDGES, MONT.--Continued

EXTREMES, 1970-71.--Continued
Sediment discharge: Maximum daily, 7,800 tons May 8; minimum daily, 18 tons Nov. 5.

Period of record:

Dissolved solids: Maximum, 455 mg/l Sept. 1-30, 1969; minisum 93 mg/1 June 1-1%, 1959,

Hardness: Maximum, 311 mg/1 Aug 2H—31 1969; minimum, i May 11-31, 1958,

Specific conductance: Maximum 749 micromhos Sept. 23, 19695 minimim daily 102 micromhos May 23, 1958.

Water temperatures (1958-59, 1960 62 1965-71): Maximum observed, 25.5°C July 16 19593 minimum, freezlng point
on many days during winter period most years.

Sediment concentratlons Maximum daily, 1,300 mg/l Oct, 2%, 1961; minimum daily, 2 mg/l July 19, 1966,
Aug, 1 7o

Sediment éischarge- Maximum daily, 7,800 tons May 8, 1971; minimum daily, 2 tons July 19, 1966.

REMARKS,--Daily samples for chemical analysis composited by discharge. Additional samples were collected for more
comprehensive definition of water quality at this station., Maximum ohbserved during water year: Dissolved
solids, 490 mg/l1 Feb. 4, Flow affected by ice on several days during winter period. Prior to January 1970,
sampling site was 4 miles upstream.

CHEMICAL ANALYSES, WATER YEAR OCTOBER 1570 TO SEPTIEMBER 1971

DIS- DIS-
DIS~ DIS- SOLVED SOLVED DIS- DIS- NON= SO0IUM SPECI-
SOLVED SOLVED NITRITE ORTHO SOLIDS SOLVED SOLVED CAR- AD- FIC
CHLO- FLUO- PLUS PHOS- (SUM OF SOLIDS SOLIDS HARD~ BONATE SORP- COND-
RIDE RIDE NITRATE PHATE CONSTI- (TONS (TONS NESS HARD~ TION UCTANCE PH
(cL) (F) iN) {P04) TUENTS) PER PER (CAyMG) NESS RATIO (MICRO~

DATE (MG/L) (MG/L) (MG/L) {MG/L) (MG/L) AC-FT) DAY) (MG/L) (MG/L) MHOS) (UNITS)

ocT.
01-31 11 «3 -— - 319 «43 1380 220 31 o7 488 8.2
NOV.
01-14 9.6 o6 - - 311 «45 1540 210 32 6 491 8.1
15-30 9.2 N - =— 313 «45 1520 220 41 .6 490 8.1
DEC.
01-13 9.8 o4 == L 303 .41 1330 210 38 6 473 8.1
14-31 10 .2 = = 323 <44 1220 220 38 6 496 8,1
JAN.
01-14 11 1.3 -10 «00 340 +46 1180 250 61 6 528 8.3
15-31 9.5 5 «10 -00 280 .38 1050 200 28 .6 476 8.2
FEB.
01-15 8.7 <3 .10 +00 273 «37 1340 180 27 6 438 8.3
16-28 9.4 oh «20 .12 314 <43 1310 200 30 o7 482 B.4
MAR.
01-31 9.4 3 .10 .00 307 <42 1120 200 14 -7 492 8.2
APR.
01-20 5.7 -3 .03 .09 228 «31 1340 160 28 o5 367 8.0
21-3¢C 4ot .2 .12 .12 172 .23 1590 120 20 5 294 8.0
MAY
01-10 3.0 .2 .00 +06 139 <19 2150 84 0 o4 217 7.6
11-21 2.0 «2 00 +03 113 «15 2430 69 1 b 175 1.6
22-31 2.2 2 .00 .06 108 «15 1640 70 5 b 176 7.8
JUNE

0i-11 2.6 b +01 +06 121 .16 2710 75 0 o4 184 T3
12-30 2.6 .5 +00 .03 141 <19 2860 89 ] o4 220 7.6
JuLy

01-08 5.0 -5 +01 +03 207 .28 2780 140 11 o4 332 8.1
09-31 601 “5 .00 -03 227 <31 1390 150 14 .5 359 7.9
AUG.

01-16 4.6 3 +00 «03 252 34 789 170 22 5 403 8.2
17-31 9.7 -3 <04 .00 354 <48 1020 250 44 6 567 8.1
SEP.

01-30 12 «5 <04 +03 344 «4T 1520 230 33 o7 549 8.3
WiD. AVG. 5.8 o4 S - 211 29 Es 141 16 .5 334 T.9
TIME WTD.

AVG. 7.8 & e - 265 «36 - 180 25 6 420 8.1
TONS
PER DAY 41 2.8 - - 1510 == == - e = == ==
ANALYSES OF ADDITIONAL SAMPLES
NOV.
0beec 9.9 5 - - 314 <43 1450 210 26 o7 490 8.4
FEBey 1971
O%eee 1.2 o4 +00 «20 490 <67 2360 170 27 6 365 T.7
MAR .
2% T.8 5 «30 .03 294 «40 1210 200 34 o5 441 8.2
JUNE
[VL P 40 - +07 .12 — £ - S - — - =
JuLy

0240 4e3 .5 =05 =09 197 <27 2980 140 20 5 315 7.9



2 MISSOURI RIVER MAIN STEM
06026500 JEFFERSON RIVER NEAR TWIN BRIDGES, MONT.--Continued
CHEMICAL ANALYSES, WATER YEAR OCTOBER 1970 TO SEPTEMBER 1971

DIS-
SOL- DIS-
VED DIS- SOLVED
PHOS- SOLVED MAN-
DIS~ PHORUS  BORON GANESE
CHARGE (P) (B) (MN)
DATE TIME (CFs) (MG/L) (UG/L) (UG/L)
ocT.
090 1335 1580 010 - -
NOV, :
06eoee 1220 1710 . 000 40 17
DEC.
03... 1500 1600 020 S o
JAN., 1971
07ecee 1300 1350 010 L -
FEB.
Obeee 1630 1780 .070 - 100
MAR.
O4eea 1600 1330 +070 b e
290 1530 1530 .050 130 21
MAY
O4ees 1810 5190 080 == ==
JUNE
[ L 1315 8580 «050 - =
JuLy
02... 1245 5600 +050 50 0
AUG.
03... 1155 1210 «070 . e
30eee 1510 1380 «040 90 ==

SPECIFIC CONDUCTANCE (MICROMHOS AT 25°C), WATER YEAR OCTOBER 1970 TO SEPTEMBER 1971

DAY ocT NOV DEC JAN FEB MAR APR MAY JUN JuL AUG SEP
1 501 479 479 498 407 511 392 269 159 307 384 667
2 501 485 480 513 345 504 397 246 168 320 384 619
3 509 487 471 548 387 504 398 242 176 322 382 588
4 504 492 488 557 396 485 406 227 191 327 375 586
5 509 485 491 557 426 491 409 222 188 333 377 577
6 515 487 483 559 448 502 412 209 192 347 386 596
7 521 482 485 509 439 497 385 208 189 351 391 564
8 508 476 472 493 440 486 370 © 193 192 355 394 593
9 507 474 465 495 450 486 382 206 189 369 394 565

10 493 478 471 485 462 470 366 195 187 365 397 566
11 491 479 487 498 440 464 353 185 189 365 405 565
12 492 489 495 608 438 463 368 183 202 369 435 561
13 496 489 450 592 441 474 385 181 215 355 438 567
14 483 485 512 T 432 485 392 167 191 355 455 564
15 478 502 503 475 431 487 403 155 213 347 461 556
16 483 502 502 529 450 493 316 155 213 347 475 539
17 477 503 503 466 452 495 318 154 209 350 509 539
18 484 485 491 476 451 491 322 158 213 351 508 545
19 484 477 510 446 452 469 354 171 213 348 522 555
20 486 493 494 480 473 482 354 178 213 370 537 526
21 477 501 532 482 489 486 307 182 213 362 537 542
22 476 502 499 504 493 487 304 193 209 356 550 545
23 477 557 494 503 488 487 292 206 213 356 555 524
24 480 530 522 480 480 486 260 202 203 355 567 546
25 483 498 478 482 489 486 262 206 215 353 577 ===
26 491 493 505 482 505 470 260 202 233 354 565 536
27 477 450 522 475 470 286 182 224 353 571 535
28 480 450 528 474 462 286 163 248 378 567 520
29 480 465 517 478 454 304 155 242 392 600 507
30 484 455 519 474 449 302 136 271 386 600 503
31 485 L 505 459 e 421 Es 141 S=s 380 674 ==
MONTH 491 488 495 503 450 481 345 189 206 354 483 558

YEAR 420
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MISSOURI RIVER MAIN STEM

06026500 JEFFERSON RIVER NEAR TWIN BRIDGES, MONT.--Continued
TEMPERATURE (°C) OF WATER, WATER YEAR OCTOBER 1970 TO SEPTEMBER 1971

ocrT NOV DEC JAN FEB MAR APR MAY
15.0 6.0 2.0 2.0 5.0 0.0 7.0 12.5
15.0 5.5 1.5 1.0 4.0 1.0 7.0 12.5
14.0 5.0 0.5 0.5 3.5 3.0 8.0 13.0
16.0 4.0 1.0 0.5 1.0 2.0 8.5 12.5
12.0 4.0 2.0 0.0 1.0 3.0 8.5 12.5
7.0 4.5 2.5 0.0 0.0 2.0 10.0 12.5
T.0 6.5 4.0 C.0 0.5 3.5 8.0 12,5
8.5 5.5 4.0 0.0 1.0 4.5 8.5 13.0
8.0 6.0 2.0 0.5 1.5 5.0 7.0 11.0
8.0 5.0 0.5 1.0 5.0 5.0 6.0 11.5
9.5 4.0 0.5 1.5 4.5 6.0 5.5 10.5
9.5 4.5 0.0 1.5 4.0 4.5 7.0 13.5
9.0 5.5 0.0 3.0 3.5 4.5 8.0 12.0
9.0 4.5 0.0 3.0 4.5 5.0 10.0 13.0
9.0 4.5 0.5 3.5 5.5 5.0 8.0 12.0
8.5 5.0 1.0 4.0 4.0 4.0 7.0 i1.5
8.5 4.5 1.0 4.0 3.0 3.0 6.0 10.0
8.0 5.0 0.0 3.5 3.5 4.5 7.0 10.0
8.0 4.5 0.0 1.0 4.0 5.5 9.5 10.0
8.0 3.5 0.0 1.0 3.0 7.0 8.0 10.0
8.0 2.0 0.5 1.0 3.5 3.5 8.0 9.0
7.5 0.0 0.5 1.0 3.5 2.5 9.5 8.0
7.0 1.5 0.5 0.5 4.5 5.0 11.5 9.0
7.0 5.0 0.0 3.0 3.5 8.0 9.0 15.0
4.5 3.0 0.5 3.0 2.0 6.5 7.0 15.5
5.5 2.5 0.5 2.5 2.0 6.0 6.0 16.0
5.0 2.0 0.0 2.5 0.5 6.0 6.0 16.5
5.0 2.5 0.0 3.0 1.0 7.0 8.5 17.0
6.0 3.0 1.0 4.5 wsmw 6.5 12.0 14.0
6.5 4.0 1.0 7.0 S 10.0 12.0 13.0
5.0 e 1.0 6.0 — 7.0 Sn 12.0
8.5 4.0 1.0 2.0 3.0 4.5 8.0 12.5
9.5

INSTANTANEOUS SUSPENDED SEDIMENT AND PARTICLE SIZE, WATER YEAR OCTOBER 1970 TO SEPTEMBER 1971

Sus- SuUS.

PENDED SED.

SuUs- SEDI- FALL

PENDED MENT DIAM.
TEMP- DIS- SEDI- DIS- % FINER

TIME ERATURE CHARGE MENT CHARGE THAN
DATE (DEG C) (CFS) (MG/L) (T/DAY) .062 MM

APR.
254.. 1545 7.0 4840 319 4170 61

JUN

12.5
14.0
12.0
12.0
13.0

14,0
16.0
14.5
16.0
15.5

15.5
17.0
15.0
17.5
16.0

17.0
16.0
16.0
17.0
18.0

19.5
20.0
20.0
20.0
17.0

14.5
13.0
11.0
15.0
17.0

15.5

THAN
«125 MM

77

JuL

18.0
15.0
18.0
15.0
18.5

17.5
17.5
18.0
18.5
18.0

18.0
15.5
19.0
20.0
21.5

21.0
22.5
22.0
22.0
21.0

20.0
22.0
22.0
23.5
20.0

21.5
20.5
18.0
20.0
21.0
20.0

19.5

AUG

21.0
21.0
19.0
23.5
22.5

24.0
24.0
22.5
22.0
23.5

23.0
24,0
24.5
23.0
22.5

22.0
2040
21.0
21.5
21.0

22.0
18.0
19.5
20.5
20.0

19.0
23.0
22.5
18.0
17.5
19.0

21.5

SUS. SuUS.
SED. SED.
FALL FALL
DIAM. DIAM.
% FINER % FINER
THAN THAN
«250 MM .500 MM
97 100

SEP

15.0
15.5
13.5
14.5
19.5

18.0
17.0
17.0
17.5
18.0

17.0
16.0
17.0
15.0
12.0

11.0
11.0
12.0
12.5

9.5

12.5
13.0
14.5
14.0

12.0
11.0
11.0
9.0
8.5

14.0

25



26 MISSOURI RIVER MAIN STEM
06026500 JEFFERSON RIVER NEAR TWIN BRIDGES, MONT.--Continued

SUSPENDED-SEDIMENT DISCHARGE, WATER YEAR OCTOBER 1970 TO SEPTEMBER 1971

OCTOBER NOVEMBER DECEMBER
MEAN MEAN MEAN
MEAN CONCEN-  SEDIMENT MEAN CONCEN-  SEDIMENT MEAN CONCEN-  SEDIMENT
DISCHARGE ~ TRATION  DISCHARGE DISCHARGE ~ TRATION  DISCHARGE DISCHARGE  TRATION  DISCHARGE
DAY (CFS) (MG/L) (TONS/DAY) (CFS) (MG/L) (TONS/DAY) (CFS) (MG/L) (TONS/DAY)
1 1550 21 88 1660 26 117 1830 14 69
2 1540 17 71 1700 21 96 1700 13 60
3 1530 18 74 1700 21 96 1600 23 99
4 1450 21 82 1660 12 54 1600 35 151
5 1460 29 114 1670 4 18 1600 18 78
6 1470 21 83 1720 10 46 1590 16 69
7 1490 24 97 1780 12 58 1610 15 65
8 1520 12 49 1780 9 43 1670 29 ’ 131
9 1590 12 52 1770 8 38 1680 16 73
10 1640 24 106 1810 10 49 1620 12 52
11 1680 23 104 1780 T 34 1580 22 94
12 1700 19 87 1740 8 38 1550 28 117
13 1780 20 96 1730 8 37 1540 11 46
14 1790 14 68 1720 9 42 1450 13 51
15 1790 10 48 1650 8 36 1440 26 101
16 1820 11 54 1610 12 52 1490 22 89
17 1780 8 38 1640 9 40 1450 16 63
18 1730 10 47 1710 10 46 1410 16 61
19 1620 16 70 1710 6 28 1360 66 242
20 1620 13 57 1650 5 22 1350 91 332
21 1600 10 43 1620 10 44 1350 65 237
22 1600 8 35 1540 20 83 1350 30 109
23 1600 21 91 1470 37 147 1300 36 126
24 1680 16 73 1510 30 122 1300 40 140
25 1720 16 T4 1900 20 103 1350 38 139
26 1700 16 73 2040 20 110 1450 19 74
27 1670 12 54 1860 17 85 1480 36 144
28 1580 23 98 1850 15 75 1500 63 255
29 1540 26 108 1780 12 58 1500 55 223
30 1520 25 103 1830 12 59 1480 59 236
31 1550 16 67 - - - 1450 22 86
TOTAL 50310 - 2304 51590 - 1876 46630 - 3812
JANUARY FEBRUARY MARCH
MEAN MEAN MEAN
MEAN CONCEN—  SEDIMENT MEAN CONCEN-  SEDIMENT MEAN CONCEN-  SEDIMENT
DISCHARGE  TRATION  DISCHARGE DISCHARGE  TRATION  DISCHARGE DISCHARGE  TRATION  DISCHARGE
DAY (CFS) (MG/L) (TONS/DAY) (CFS) (MG/L) (TONS/DAY) (CFS) (MG/L) (TONS/DAY)
1 1350 16 58 2050 74 410 1360 47 173
2 1300 18 63 2360 103 656 1400 44 166
3 1250 30 101 2120 65 372 1330 57 205
4 1200 18 58 1790 47 227 1350 28 102
5 1150 17 53 1760 87 413 1330 30 108
6 1200 21 68 1740 65 305 1280 46 159
7 1300 15 53 1730 99 462 1320 45 160
8 1350 10 36 1730 113 528 1350 44 160
9 1400 26 98 1650 106 472 1350 32 117
10 1400 21 79 1650 50 223 1350 35 128
11 1400 7 26 1720 89 413 1240 30 100
12 1400 58 219 1740 52 244 1250 27 91
13 1250 139 469 1760 56 266 1380 44 164
14 1100 45 134 1760 46 219 1360 37 136
15 1200 40 130 1780 42 202 1360 33 121
16 1300 52 183 1740 31 146 1340 26 9
17 1400 44 166 1700 36 165 1330 30 108
18 1450 69 270 1680 35 159 1280 29 100
19 1450 114 446 1650 31 138 1180 26 83
20 1460 81 319 1550 31 130 1180 20 64
21 1320 70 249 1500 36 146 1310 25 88
22 1390 28 105 1460 35 138 1300 36 126
23 1330 16 57 1510 34 139 1330 30 108
24 1340 47 170 1470 25 99 1330 26 93
25 1310 63 223 1460 30 118 1350 28 102
26 1330 9% 345 1390 30 113 1360 15 55
27 1350 125 456 1440 41 159 1430 31 120
28 1360 73 268 1430 54 208 1490 46 185
29 1360 49 180 - - - 1520 46 189
30 1490 57 229 - - - 1510 43 175
31 1740 78 366 - -— - 1620 70 306

TOTAL 41630 = 5677 47320 - 7270 41870 - 4086



MISSOURI RIVER MAIN STEM 27
06026500 JEFFERSON RIVER NEAR TWIN BRIDGES, MONT.--Continued

SUSPENDED-SEDIMENT DISCHARGE, WATER YEAR OCTOBER 1970 TO SEPTEMBER 1971

APRIL MAY JUNE
MEAN MEAN MEAN
MEAN CONCEN-  SEDIMENT MEAN CONCEN-  SEDIMENT MEAN CONCEN-  SEDIMENT
DISCHARGE  TRATION  DISCHARGE DISCHARGE ~ TRATION  DISCHARGE DISCHARGE ~ TRATION  DISCHARGE
DAY (CFS) (MG/L) (TONS/DAY) (CFS) (MG/L) (TONS/DAY} (CFS) (MG/L) (TONS/DAY)
1 1900 84 431 3690 86 857 9690 95 2490
2 1900 88 451 4020 88 955 9890 197 5260
3 1850 75 375 4360 89 1050 9610 167 4330
4 1790 70 338 4870 133 1750 8600 114 2650
5 1810 47 230 5670 218 3340 8110 137 3000
6 1850 47 235 6160 249 4140 7630 115 2370
7 1990 79 424 6650 237 4260 7280 102 2000
8 2210 93 555 6980 414 7800 6900 98 1830
9 2270 95 582 7280 223 4380 7300 120 2370
10 2350 62 393 7500 156 3160 7750 238 4980
11 2570 58 402 7600 104 2130 8420 207 4710
12 2330 57 359 7530 119 2420 8710 156 3670
13 2150 50 290 7780 226 4750 8730 132 3110
14 1980 46 246 8650 245 5720 9100 140 3440
15 2040 58 319 8990 210 5100 8810 122 2900
16 2680 124 897 9070 234 5730 8320 92 2070
17 2700 81 590 9100 171 4200 7800 71 1500
18 2540 57 391 8340 147 3310 7230 59 1150
19 2300 49 304 7750 110 2300 6700 76 1370
20 2290 47 291 6750 120 2190 6300 84 1430
21 2750 84 624 5870 84 1330 6090 75 1230
22 2990 129 1040 5320 97 1390 6060 77 1260
23 3390 173 1580 4810 78 1010 6280 59 1000
24 3820 390 4020 4400 53 630 6450 50 871
25 4420 393 4690 4140 47 525 6090 52 855
26 4460 131 1580 4200 40 454 6090 60 987
27 3780 115 1170 4500 41 498 7030 88 1670
28 3280 66 584 5210 76 1070 7600 125 2570
29 3080 52 432 6600 130 2320 8320 88 1980
30 3310 63 563 7950 148 3180 8080 75 1640
Xl -- -- - 9020 176 4290 -- - —
TOTAL 78780 -- 24386 200760 -- 86239 230970 - 70693
JuLY AUGUST SEPTEMBER
MEAN MEAN MEAN
MEAN CONCEN-  SEDIMENT MEAN CONCEN-  SEDIMENT MEAN CONCEN-  SEDIMENT
DISCHARGE ~ TRATION  DISCHARGE DISCHARGE  TRATION  DISCHARGE DISCHARGE ~ TRATION  DISCHARGE
DAY (CFS) (MG/L) (TONS/DAY) (CFS) (MG/L) (TONS/DAY) (CFS) (MG/L) (TONS/DAY)
1 6780 55 1010 1320 14 50 1520 81 332
2 5650 61 931 1270 15 51 1490 57 229
3 5210 53 746 1210 21 69 1550 53 222
4 4960 40 536 1240 21 70 1610 37 161
5 4810 47 610 1280 21 73 1650 34 151
6 4460 44 530 1270 21 72 1650 31 138
7 4140 33 369 1290 21 73 1730 31 145
8 3850 28 291 1330 26 93 1740 34 160
9 3580 40 387 1280 24 83 1730 35 163
10 3370 42 382 1190 16 51 1720 31 144
11 3260 42 370 1130 18 55 1680 26 118
12 3120 33 278 1080 25 73 1640 19 84
13 3010 35 284 1030 14 39 1590 19 82
14 2770 34 254 90C 19 46 1550 24 100
15 2470 20 133 870 15 35 1530 17 70
16 2320 17 106 900 16 39 1530 19 78
17 2320 23 144 870 20 47 1560 21 88
18 2300 25 155 920 27 67 1590 15 64
19 2170 23 135 1000 32 86 1590 13 56
20 2170 27 158 1050 40 113 1600 15 65
21 2140 26 150 1030 44 122 1620 14 61
22 2080 25 140 970 57 149 1660 13 58
23 2030 25 137 1010 45 123 1640 14 62
24 1980 23 123 1030 53 147 1620 10 44
25 1860 21 105 1050 55 156 1640 10 44
26 1730 17 79 1110 47 141 1720 14 65
27 1590 17 73 1100 46 137 1730 16 75
28 1490 16 64 1070 47 136 1700 13 60
29 1500 27 109 1060 79 226 1740 12 56
30 1460 20 79 1310 85 301 1790 9 43
31 1390 11 41 1520 80 328 -- -- -
TOTAL 91970 -- 8909 34690 - 3251 49110 -- 3218
TOTAL DISCHARGE FOR YEAR (CFS-DAYS) 965630

TOTAL SUSPENDED-SEDIMENT DISCHARGE FOR YEAR (TONS) 221721



WTD.
TIME WTD.

28

06058502 MISSOURI RIVER BELOW CANYON FERRY DAM, NEAR HELENA, MONT,

MISSOURI RIVER MAIN STEM

LOCATION.--Lat 46°38'58", long 111°43'39", in NWSE4SE} sec.4, T.10 N., R.1 W., Lewis and Clark County, just down-

stream from generator outlet at Canyon Ferry Dam, 15 miles east of Helena, and at mile 2,242.8.
DRAINAGE AREA.--15,90% sq mi.,
PERIOD OF RECORD,--Chemical analyses:

Water temperatures:

EXTREMES ., --1970-71:
Dissolved solids:

Hardness:

Specific conductance:

October 1967 to September 1971.
October 1967 to September 1971.

Maximum, 245 mg/l Mar. 1-313 minimum, 172 mg/l July 8-31.

Water temperatures:

February.

TIME

AVG.

AVG.
TONS
PER DAY

ocT.
) LT 16
JAN.,
19...
APR.

DIS-
CHARGE
(CFS)

4690
5360
5540
5890
5990
6190
8890
12600

8440
8250

15000
7300

4990
4860

6870

3580
5970
9000

8000

TEMP~
ERATURE
(DEG C)

DIS- DIS-
SOLVED SOLVED
SILICA IRON
(s102) (FE)
(MG/L) (ue/L)
- 20 —_—
== 19 -
- 19 —_—
= 21 20
== 22 10
S 24 20
- 23 30
== 22 10
== 21 80
== 21 10
== 21 10
== 20 10
- 19 10
— 19 0
- 2 1 —
- 2 l -
== 390 -
ANALYSES OF
12.5 20 10
3.0 20 110
5.0 24 20
15.5 20 40
DIS-
CHARGE
DATE TIME (CFs)
ocT.
16eee 1625 3580
NOV.
23... 1340 5370
DEC.
18e0e 1500 5710
JAN., 1971
19... 1100 5970
FEB.
1840. 1400 6080
MAR.
16aae 1430 6240

DIS-
DIS- SOLVED
SOLVED MAG~
CAL- NE-
CIUM SIUM
(ca) (MG)
(MG/L) (MG/L)
36 10
37 12
38 11
39 12
40 11
42 13
41 13
39 12
35 10
31 9.0
31 8.9
29 8.1
28 7.8
31 8.6
36 11
36 11
675 201

38
39
44

29

DIS-
SOL-
VED

PHOS-
PHORUS

P)
(MG/L)
.020
.030
.010
<040

+040

+070

ADDITIONAL SAMPLES

10
11
13

8.0

DIS-
SOLVED
BORON

(B)
(UG/L)

60

DIS~
SOLVED
SODIUM

(NA)
(MG/L)

17
17
18
19
20
21
21
21

20
17

16
13

13
13
18
18
336

17
17
22

13

DIS-
SOLVED

GANESE
(MN)
(UG/L)

29

Maximum, 160 mg/l Mar. 1-31, Apr. 1-30; minimum, 100 mg/l Aug. 1-31.
Maximum daily, %08 micromhos May 2; minimum daily
Maximum, 17.5°C Sept. 7, 8, 9; minimum, freezing polnt on many days during December to

CHEMICAL ANALYSES, WATER YEAR OCTOBER 1970 TO SEPTEMBER 1971

DIS-

SOLVED
PO-
TAS-
SIUM
(K)

(MG/L)

4.0

4.3

4.4

5.8
4.0

BICAR-
BONATE
(HCO3)
(MG/L)
156
161
162
173
178
176
182
173

165
143

142
135

137
135
162
160
3000

152
168
176
124

253 micromhos Aug. 19-21.

CAR-
BONATE
(co3)
(MG/L)

o © © o©

© © © © ©o oo ©o©0o ©o ©

DIS-
SOLVED
SULFATE
(S04)
(MG/L)
33
34
35
25
41
41
42
36

36
30

30
25

33
33
35
34
640

35
s
43
26



EXTREMES, --Continued

Period of record:

Dissolved solids:

Hardness:

Dec. 16, 1968.
Water temperatures:
winter period most years.

REMARKS,--Daily samples for chemical analysis composited by discharge.
Maximum observed during water year:

MISSOURI RIVER MAIN STEM

06058502 MISSOURI RIVER BELOW CANYON FERRY DAM, NEAR HELENA, MONT.--Continued

Maximum, 282 mg/l Mar. 1-31, 19703 minimum, 172 mg/1 July 8-31, 1971.
Maximum, 164 mg/1 Apr. 1-30, 1969; minimum, 100 mg/l Aug. 1-31, 1971
Specific conductance:

29

Maximum daily, %10 micromhos Apr. 25, 1969, Apr. 5, 1970; minimum daily, 241 micromhos

comprehensive definition of water quality at this station.

solids, 252 mg/l Apr. 20;
O0ffice, Bureau of Reclamation,

DIS~-
SOLVED
CHLO-
RIDE
(cL)
DATE (MG/L)
OCT.
01-31 7.9
NOV.
01-30 8.6
DEC.
01-31 7.8
JAN.
01-31 9.0
FEB.
01-28 9.1
MAR .
01-31 11
APR.
01-30 9.1
MAY
01-31 9.9
JUNE
01-15 9.4
16-30 7.6
JuLy
01-07 8.4
08-31 6.6
AUG.
01-31 4.0
SEP.

01-30 6.6
WTD. AVG. 8.4
TIME WTD.

AVG. 8.2
TONS
PER DAY 157
OCT.
16ece Be4
JAN.y 1971
19... 8.0
APR.
20e.. 11
JuLy
15¢.. 6.7

DIS-
SOLVED
FLUO-

RIDE

(F)
{MG/L)

7
.9

1T

minimum

170 mg/1 July 15.
Heiena, Mont.

CHEMICAL ANALYSES, WATER YEAR OCTOBER 1970 TO SEPTEMBER 1971

NITRITE
PLUS

NITRATE
(N)

(MG/L)

.01
.01

«00
00

.00
«05

.00
«30

«40

DATE

APR.
20e.e
MAY
18400
JUNE
22...
JuLy

15000

AUG.
20...

SEP.
2lees

DIS- DIS-
SOLVED  SOLVED DIS- DIS-
ORTHO SOLIDS  SOLVED  SOLVED
PHOS~- {SUM OF SOLIDS SOLIDS HARD-
PHATE  CONSTI-  (TONS (TONS NESS
(P0O4) TUENTS) PER PER (CA,MG)
(MG/L) (MG/L) AC-FT) DAY) (MG/L)
- 206 .28 2630 130
s 212 «30 3240 140
- 214 .29 3160 140
.05 220 .30 3500 150
.06 236 .32 3820 150
.03 245 +«33 4090 160
.09 243 «33 5830 160
.06 230 .31 7830 150
.09 217 .30 4950 130
«06 190 «26 4230 110
.03 189 .26 7650 110
.03 172 .23 3390 110
.03 175 .24 2360 100
.06 181 .25 2380 110
- 214 «29 = 136
- 212 .29 - 135
- 3970 - - -
ANALYSES OF ADDITIONAL SAMPLES
o 208 «29 2040 140
.10 220 .30 3550 140
.21 252 «34 6120 160
.15 170 .23 3670 110
DIS-
SOL- DIS-
VED DIS- SOLVED
PHOS- SOLVED MAN-
DIS- PHORUS  BORON GANESE
CHARGE (P) (B) (MN)
TIME (CFs) (MG/L)  (UG/L)  (UG/L)
1500 9000 .20 120 20
1500 14000 .050 = L
1000 6030 «090 — -
1415 8000 .080 130 o]
1400 4150 .030 == -
1400 5540 .090 - -

NON-

CAR-
BONATE
HARD~-
NESS
(MG/L)

o N &

14

> + ~N o [=X-] oo w -~

13

19

SODIUM
AD-
SORP-
TION
RATIO

)

o7
o7
o7
o7
7
-8

+8
o7

o7
6

6
o5
o7

o7

6
6
-8

.6

SPECI-
FIC
COND-
UCTANCE
(MICRO-
MHOS )
328
344
343
358
367
403
393
378

333
298

297
269

264
283
342
337

337
326
400

260

Maximum observed, 20.0°C Aug. 27, 1969; minimum, freezing point on several days during

Additional samples were collected for more
Dissolved
Records of discharge furnished by Canyon Ferry Project

PH

(UNITS)

8.0
7.9
7.9
8.3
8.0

8.0
7.9

8.1
7.9

7.8
7.9
8.0

8.0



MISSOURI RIVER MAIN STEM
06058502 MISSOURI RIVER BELOW CANYON FERRY DAM, NEAR HELENA, MONT.--Continued
SPECIFIC CONDUCTANCE (MICROMHOS AT 25°C), WATER YEAR OCTOBER 1970 TO SEPTEMBER 1971

ocr NOV DEC JAN FEB MAR APR MAY JUN JuL AUG SEP
345 329 350 347 377 388 400 390 361 291 258 265
337 328 346 348 380 386 392 408 356 310 258 265
338 325 336 349 381 385 392 394 351 308 258 265
338 332 340 351 383 390 391 390 349 297 258 268
341 332 339 349 385 391 392 390 349 293 258 268
342 335 342 351 385 391 395 390 353 300 258 268
342 336 347 355 386 391 394 390 350 285 258 268
330 339 346 354 392 402 389 390 338 266 258 268
327 336 339 353 38C 395 385 390 338 276 264 268
327 339 339 354 378 396 389 383 338 276 264 265
328 336 339 348 382 402 394 385 336 279 258 278
332 336 343 353 380 401 397 384 338 274 258 270
333 343 347 358 385 396 401 390 331 266 258 283
329 339 343 358 380 396 400 343 334 274 258 268
326 339 342 357 376 395 399 385 329 279 255 268
325 336 343 362 380 390 394 380 323 279 271 268
324 340 344 358 380 391 394 383 327 276 258 265
329 340 345 362 380 390 396 378 328 276 264 268
334 344 347 366 391 391 397 378 327 276 253 278
328 342 348 370 387 390 395 372 320 274 253 278
326 344 345 366 386 391 399 371 317 279 253 283
326 340 348 372 390 391 397 369 312 279 255 289
326 344 353 371 386 390 395 371 313 279 258 292
330 342 353 371 385 390 397 369 313 279 255 317
342 354 353 a7t 380 386 397 367 307 274 271 320
333 340 353 376 386 396 399 385 304 266 258 308
334 347 350 376 390 395 405 380 298 276 258 304
330 343 353 377 390 395 401 384 298 276 255 305
330 342 352 376 — 395 405 381 281 274 255 301
333 340 353 377 s 391 403 376 301 274 255 308
334 e 353 3 === 391 o 373 a—— 266 255 o
332 339 346 362 384 393 396 381 327 280 258 281
340



MISSOURI RIVER MAIN STEM 31
06058502 MISSOURI RIVER BELOW CANYON FERRY DAM, NEAR HELENA, MONT,.--Continued
TEMPERATURE (°C) OF WATER, WATER YEAR OCTOBER 1970 TO SEPTEMBER 1971

o
>
cCveN» Vs WN - <

-

ocT NOV DEC JAN FEB MAR APR MAY JUN JuL AUG SEP

14.0 9.5 5.0 0.5 1.5 2.5 4.0 5.5 11.0 13.5 15.5 16.0
14.0 9.5 5.5 0.0 2.0 2.5 4.0 5.5 11.5 13.5 15.5 16.0
14.0 9.0 5.0 0.0 1.5 2.5 4.0 6.0 12.0 13.0 16.0 16.0
14.0 9.0 5.0 0.0 1.5 2.5 4.0 6.5 12.0 13.5 16.0 16.5
13.5 9.5 5.0 0.0 1.5 2.5 4.0 6.5 12.0 14.0 16.0 17.0
11.5 9.5 5.5 0.0 1.0 2.5 4.0 6.0 12.0 13.5 16.0 17.0
11.5 9.5 5.5 0.0 0.0 2.5 4.0 6.0 12.0 14.0 16.0 17.5
11.5 9.5 5.0 0.0 0.0 2.5 4.0 6.5 12.0 15.0 16.0 17.5
12.0 9.0 3.5 0.0 2.0 3.0 4.0 7.0 12.0 15.0 16.0 17.5
12.0 8.0 2.5 0.0 2.5 3.0 4.0 7.0 11.5 15.0 16.0 17.0
12.5 8.0 3.5 0.0 2.5 3.0 4.0 7.0 12.0 15.0 16.0 17.0
11.5 8.0 3.5 0.0 2.5 3.0 4.0 7.0 12.0 15.0 16.0 17.0
11.0 8.0 3.5 0.0 3.0 3.0 4.0 7.0 12.5 15.0 16.0 16.5
11.5 7.5 3.5 0.0 3.0 3.0 4.5 8.0 11.5 15.0 16.0 16.5
12.0 8.0 3.0 2.0 3.0 3.5 4.5 8.0 12.0 15.0 16.5 16.5
12.0 8.0 3.0 2.0 3.0 3.5 4.5 8.5 12.0 15.0 16.0 17.0
12.0 8.0 1.5 2.5 3.0 3.5 4.5 8.5 12.0 15.0 16.0 17.0
12.0 7.0 0.0 3.0 2.5 3.0 4.5 9.0 12.0 15.0 16.0 17.0
12.0 7.0 0.0 2.5 2.5 3.0 4.5 10.0 12.5 15.0 16.0 17.0
12.5 7.0 0.0 2.0 2.5 3.0 5.0 10.0 12.5 15.0 16.0 16.5
11.5 5.5 0.0 2.0 2.5 3.0 5.0 10.0 12.5 15.0 16.0 16.5
11.0 5.5 0.5 1.0 2.5 3.0 5.0 10.0 13.0 15.0 16.0 16.0
11.0 5.0 0.0 2.0 2.5 3.0 5.5 10.0 13.0 15.0 16.0 16.0
10.5 6.0 0.0 2.0 2.5 3.0 5.5 10.5 13.0 15.0 16.0 15.0
10.0 5.5 0.0 2.0 2.5 3.0 5.5 11.0 13.5 15.0 16.0 16.0
10.5 5.0 0.0 4.0 2.5 3.0 5.5 11.0 13.0 15.5 16.5 15.0
10.0 2.0 0.0 3.5 2.5 3.0 5.0 11.0 14.5 15.0 16.5 15.0
9.5 2.0 0.0 3.5 2.5 3.0 5.0 11.0 14.5 15.0 16.5 15.0
9.5 6.0 2.0 3.5 - 3.5 5.5 11.0 14.0 15.0 16.0 15.0
9.5 5.5 2.0 245 ——— 3.5 5.5 10.5 13.5 15.0 16.0 15.0
9.5 = 1.5 2.0 —— 4.0 — 10.0 - 15.0 16.5 Cl
11.5 7.0 2.5 1.5 2.0 3.0 4.5 8.5 12.5 14.5 16.0 16.5
8.5
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LOCATION.--Lat 47°37!10", long 112°41'28”, near center of east line of sec.36, T.22 N,

SUN RIVER BASIN
06080900 SUN RIVER BELOW DIVERSION DAM, NEAR AUGUSTA, MONT.
R.9 W., Lewis and Clark

County, Lewis and Clark National Forest, at gaging station 1 mile downsteam from ddversion dam, 16.5 miles
northwest of Augusta, and at mile 95.6.

DRAINAGE AREA.--609 sq mi.

PERIOD OF RECORD.--Chemical analyses:
Water temperatures:

October 1967 to September 1971.
October 1967 to September 1971.

EXTREMES , --1970-71:

Dissolved solids:
Hardness: Maximum,210 mg/i Dec. 1-31, Jan. 1-313 minimum
Specific conductance:

DATE

ocT.
01-14
15-31

NOV.

¢1-31

WTD. AVG.
TIME WTD.
AVG.
TONS
PER DAY

JAN.
08aae

APR.
0l...

JuLy
08e.e

TIME

1230
1100

1230

Maximum, 240 mg/l Jan. 1-31; minimum, 10% mg/l June 1-30.
99 mg/1 June 1-30.

Maximum daily, 483 micromhos Jan. 59; minimm daily, 177 micromhos June 26,

CHEMICAL ANALYSES, WATER YEAR CCTOBER 1970 TO SEPTEMBER 1971

DIS- DIS-
DIS- SOLVED SOLVED
DIS- DIS- SOLVED MAG- DIS- PO~ DIS-
SOLVED SOLVED CAL- NE- SOLVED TAS— BICAR- CAR- SOLVED
DIS- TEMP- SILICA IRON CIuM STUM SODIUM STUM BONATE BONATE SULFATE
CHARGE ERATURE (S102) (FE) (CA) {MG) (NA) (K) (HCO3) (C03) (S04)
(CFS) (DEG C) (MG/L) (UG/L) (MG/L) (MG/L) (MG/L) {(MG/L) (MG/L) (MG/L) (MG/L)
62 - 5.3 - 49 13 2.2 Lol 173 (4] 38
145 e 5.8 —— 54 14 2.1 Laid 183 0 53
153 = 7.1 - 55 15 2.2 1.2 180 o 57
154 == 5.1 - 58 16 25 1.0 178 0 68
160 e 6.0 60 56 LT 2.3 1.1 193 0 64
173 - 5.6 10 57 14 2.4 1.2 188 - 65
175 == 5.8 10 52 15 2.7 1.2 171 1 63
165 - 5.6 20 55 15 2.2 .8 180 0 61
666 b 5.2 20 41 11 2.0 7 161 0 28
1590 o 5.8 10 38 10 2.2 8 155 0 19
3560 == 5.5 20 32 7.8 1.5 8 132 0 9.3
2540 - 4.9 10 29 6.5 1.1 o4 112 0 6.0
261 - 4o4 4] 29 6.8 1.1 6 124 o 7.0
102 — 45 0 31 7.6 1.2 o7 131 [+] 11
108 - 4.8 20 39 9.7 1.5 b 148 0 28
125 — 4.8 [ 44 11 1.6 «9 159 (4] 42
Lot s 5.3 - 35 8.8 1.6 o7 136 [+] 18
623 — 5.5 - 46 12 2.0 9 163 0 43
L - 8.9 - 59 15 2.6 1.2 228 0 30
ANALYSES OF ADDITIONAL SAMPLES
152 2.0 5.4 160 52 b 7 4 2.1 .9 184 0 58
183 3.0 5.4 20 56 14 2.2 l.1 183 - 56
251 10.5 4ol 10 28 6.7 1.1 3 119 ] 8.0
DIS-
SOL- DIS-
VED DIS- SOLVED
PHOS-  SOLVED MAN-
DIS- PHORUS  BORON GANESE
CHARGE (P) (B) (MN)
DATE TIME (CFS) (MG/L)  (UG/L) (UG/L)
OCT.
08aee 1045 50 .010 _ -—
290 1145 148 .010 = -
DEC.
Cleee 1330 158 000 - -
JAN., 1971
[oF: PP 1230 152 .000 50 0
FEB.
Cleee 1300 170 .000 = —
MAR.
02e0e 1200 211 +050 - =,



SUN RIVER BASIN 33

C608C90C SUN RIVER BELOW DIVERSION DAM, NEAR AUGUSTA, MONT ,~-Continued
EXTREMES. 1270-71.~-Continued
Water temperatures: Maximum observed, 15.0°C Aug, 13, 24, 31; minimum, freezing point Jan. 12-14%,
Period of record: X
Dissolved solids: Maximum, 260 mg/l Feb. 11-29, 1963; minimum, 104 mg/l June 1-30, 1971,
Hardness: Maximum, 221 mg/l Jan. 1~3L, 1970; minimus, 99 mg/l June 1-30, 1971,
Specific conductance: Maximum daily, %83 micromhcs Jen, 29, 19713 minimum daily, 177 micromhos June 26i 1971,
Water temperatures: Maximum obsarveé, 13.0°C Aug. 22, Sept, 2, 1670; minimm, freezing point on several days
during winter pericd most years.

ANEMARKS,--Daily samples for chemical analysis compesited by discharze. Additional samples were collected for more

comprehensive definition of water quality at this station., Minlmum observed during water year: Hardness,
97 mg/l July 8.
CHEMICAL ANALYSES, WATER YEAR OCTCBER 1670 TO SEFTEMBER 1971
DIS- DIS-
DIS- DIS~- SOLVED SOLVED DIS~- DIS~ NON- SODIUM SPECI~

SOLVED SOLVED NITRITE ORTHO SOLIDS SOLVED SOLVED CAR=~ AD- FiC

CHLO~ FLUD- PLUS PHOS~ (SUM OF SOLIDS SoLIDS HARD~ BONATE SORP~ COND=

RIDE RIDE NITRATE PHATE CONSTI~- (TONS { TONS NESS HARD- TION UCTANCE PH

cL) {F) (N) (PO%) TUENTS) PER PER (CA,MG) NESS RATIO {MICRO~

DATE (MG/L) (MG/L) {HG/L) {MG/L) (MG/L) AC-FT) DAY) {MG/L) {MG/L) MHOS) {UNITS)

ocT.
01-14 o7 2 - - 194 .27 32.8 170 32 .1 332 7.9
15-31 5 3 — - 222 «31 89.7 190 43 ol 358 7.9
NOV.

01-30 -8 ) - - 227 o34 103 200 50 .l 386 Tk
DEC.

01-31 1.0 .1 - - 239 32 98,1 210 63 o1 400 8.0
JAN.

01-31 8 -4 .00 <00 240 33 104 210 52 el 397 8.4
FEB.

¢1-28 1.0 .6 -10 «00 240 <33 112 200 46 vl 388 8.3
MAR.

01-31 1.4 .2 =10 06 228 »31 108 190 50 »1 392 8.5
APR.

01-15 1.5 .2 .05 -00 230 31 102 200 51 o1 380 7.0

16~30 T 2 .01 00 168 «23 302 15¢ 16 .1 301 8.0
MAY

01-11 7 o1 .03 -00 153 «21 657 140 9 ol 275 8.1

12-31 o7 .1 <01 03 123 <17 1180 110 4 ol 198 8.1
JUNE

01-30 -8 .1 «00 «00 104 .14 T13 99 7 «0 192 7.7
JuLy

o1-17 -9 6 «02 <00 111 .15 78.2 100 0 <0 197 7.9

18-31 o7 7 «00 .00 122 <17 33.6 110 1 o1 210 T.9
AUG.

19-31 o1 .0 .00 .03 156 .21 45.5 140 16 «1 265 8,0
SEP.

01-30 -7 .2 .02 .03 184 25 62,1 160 25 ol 298 8.1
WTD. AVG. -8 .2 - - 137 .19 - 124 13 ol 236 7.9
TIME WTD.

AVG. 9 3 > - 191 .26 -r 167 33 .1 322 8.0
TONS
PER DAY 1.3 o3 - - 231 - - - - - e -
ANALYSES OF ADDITIONAL SAMPLES
JAN.
O8eee -8 3 00 .00 230 .31 9% .4 200 49 -1 361 8.2
APR.
Cleee 5 3 20 .00 226 «31 112 200 47 el 360 8.3
JuLy
08e.e .1 5 .01 +00 108 .15 73.2 ?7 [} <0 194 7.9
DIS-
SOL- DIS-
VED DIS- SOLVED
PHOS- SOLVED MAN-
DIS-. PHORUS BORON GANESE
CHARGE (P) (B) (MN)
DATE TIME (CFS) (MG/L)  (UG/L) (UG/L)
APR.
Olees 1100 183 =020 20 0
MAY
03cce 1815 1460 +070 - -—
29eee 1725 6560 +030 -— -
JULY
08sca 1230 251 +020 20 0
29%... 1900 80 «010 - L
SEP.
1000e 1300 116 .030 .- -
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o
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=<
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VDO VMPWN -

ocT

320
317
321
321
318

317
324
325
339
336

339
339
343
343
361

363
364
370
362
369

376
373
369
360
379

362
374
379
369
371
372

351
319

SPECIFIC CONDUCTANCE (MICROMHOS AT 25°C) WATER YEAR OCTOBER 1970 TO SEPTEMBER 1971

NOV

371
363
374
374
Exad

378
386
386
385
382

373
388
383
387

39r

392

385

403

384

DEC

398
398
396
400
398

404
440
432

400

399
405
401
393

394

383
389
388
394
393

393
399
398
396
399

371
399
404
404
404
407

398

JAN

411
397
402
401

401
407 .-

407
397
386

388"

400
411
411
397
394

389
392
411
408
402

391

395
396
411
415

412
413
413
483
412
402

405

FEB

399
405
401
404
406

372

406
408
410
406

430
423
417
401
417

410

397

SUN RIVER BASIN
06080900 SUN RIVER BELOW DIVERSION DA, NEAR AUGUSTA, MONT.--Continued

MAR

395
399
399
396
397

397
399
401
396
424

414
397
385
395
396

391
381
383
187
354

388
376
380
391
404

376
424
390
402
381
386

387

APR

375
377
381
385
393

391
379
386
379

.379

385
380
385
381
380

316
320
318
313
313

313
314

318,

317
317

323
313
291
291
291

347

MAY

284

28T

287
287

287

282
284
266
252
246

244
232
227
223
223

220
220
223
215
215

220
220
220
220
220

210
209
209
207
207
207

237

JUN

187
192
192
196
192

192
192
187
187
186

187
189
192
185
186

186
192

187

186
187

187
187
184
184
186

177
184
187
187
186

188

199

JuL

192
194
194
199

194
194
194
194
199

199
204
204
207
204

205
205
210
210
205

210
210
215
215
215

215
215
215
215
215
215

205

217
217
217
221
217

228

221
221
221
221

223
224
224
224
224

233
233
243
251
245

257
257
257
262
264

264
264
264
273
264
285

240

SEP

290
290
290
290
296

290
290
290
285
290

296
293
293
293
285

293
296
299
299
296

296
296
293
299
299

299
317
322
323
335

297
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APR MAY JUN Jut AUG SEP

MAR

SUN RIVER BASIN

06080900 SUN RIVER BELOW DIVERSION DAM, NEAR AUGUSTA, MONT.--Continued
TEMPERATURE (°C) OF WATER, WATER YEAR OCTOBER 1970 TO SEPTEMBER 1971
NOV DEC JAN FEB

ocr

DAY

noonwn
CEEIK]
NN
ot
nnooo
° o s o @
-y ® Mt
ok b )
nwoowno
e s u
~roCoOOo
-
onnon -
“ s ¢ s
PO~
onwnon
NI
L 2 A1)

NN

12.5
13.0
13.5
13.0
12.5
11.0

13.0
13.0
12.5
13.0
14.5
12.0
13.0
13.0
13.0
14.0
14.5
13.5
14.0
15.0
14.5
13.5

14.0
13.5

14.0
14.5

15.0
13.5

10.5
10.0
10.0
10.0
10.5
13.5
11.0
11.5
11.0
11.0
10.5
12.0
11.0
12.0
11.5
i1.0
10.5

8.5

3.0 1.5 1.0 2.0 2.0

6.5
6.0

MONTH
YEAR
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LOCATION,--Lat 47°37'30",

at bridge on county roa
DRAINAGE AREA,--282 sq mi.
PERIOD OF RECORD,--Chemical analyses:

Water temperatures:
Sediment records:

EXTREMES.,--1970-71:
Dissolved solids:
Hardness: Maximum, 630 mg/l Lpr. 19-303

Specific conductance:

July 1
July 196

long 111°38'05",
d and 6

868 to September 1971.
to September 1971.

Maximum,

Water temperatures:

Sediment concentrations:

TIME

WTD. AVG. -—
TIME WTD.
AVG. e
TONS
PER DAY -

oCcT.

l4eee 1230
JAN.y 1971

20..e 1530
MAY

13... 1100
JuLy

08ece 1430

DIS-
CHARGE ERATURE
(CFS)

174
87
67

69
57

53
44

34
52

33
55

34

31
32

35
148
158
214
128
199

292
231

341
205

136

101

75
118
335

Maximum da.
Maximum, 25,5°C J
Maximum daily, 2

TEMP-
{DEG C)

«0
13.5
18.0

SUN RIVER BASIN
06088300 MUDDY CREEK NEAR VAUGHN, MONT.

in NWjNE} sec.32, T. 22 N., R.1 E., Cascade County, at gaging station
.2 miles northwest of Vaughn

July 1968 to September 1971.

mg/1 Apr. 19-30- minimum, 332 mg/l June 1-11,
230 mg/1 ’Fune 1-11.

DIS~
SOLVED
SILICA
(s102)
(MG/L)

6.1
5.4
6.4

4.9
5.4

8.5
9.0

11
10

9.2
7.9

T4

2.7

ily, 1 suly

minimum, freezing point on many days dur.

760 mg/1 My 7; minimm daily, 25 g/l Nov. 18.

DIS=-
SOLVED
IRON
(FE)
tue/L).

LA

100
120

20
40

20

40
20

10
10
10
10

10
10

10
10
15
26

ANALYSES OF

6.7
7.9
Te6
6.2

10
240
60
10

DIS~
SOLVED

(ca)
(MG/L)

51
49
58

53
63

41
58

52
70

58
60

T4

60
n
58
52
46
43
46
46

42
45

45
42
a7
53
17

ADDITIONAL SAMPLES

56
53
45
41

DIS~
SOLVED
MAG~

NE-

STUM
(MG)
- (MG/L)

36
62
68

59
61

67
71

68
69

58
T2

96

89
110

75
35
34
29
39
39

34
39

34
34
41
55
15

53
53
33
34

SODIUM
(NA)
(MG/L)

31
67
74

73
79

74

73

73
7

T4
140

150

130
150

110
46
37
30
38
40

32
38

27
30
43
67
16

70
71
35
30

CHEMICAL ANALYSES, WATER YEAR OCTOBER 1970 TO SEPTEMBER 1971

DIS~
SOLVED

(MG/L)

.
- 000> OO OOV

N W e WMN NN We NN

2.1
9.1
1.5
1.7

880 micrémhos Mar. 275 minimum daily, 467 micromhos June 7

November y to March.

BICAR-
BONATE
(HCO3)
(MG/L}

269
344
357

339
375

316
371

352
368

302
267

339

328
340
302
229
233
213
292
293

265
304

282
248
279
300
102

338
262
221
260

CAR~-

DIS-

© SOLVED

BONATE SULFATE

" (c0o3)

(MG/7L)

0 © © 00O 000 000 00 ©O

-
{'-l o0 ~O0. 00 O©O0O

(S04)
(M6/L)

120
230
280

250
260

270
260

250
300

270
480

600

460
620

430
180
140
110
120
110

93
110

89
110
149
242

55

230
260
150

95



SUN RIVER BASIN 37
06088300 MUDDY CREEK NEAR VAUGHN, MONT,--Continued

EXTREMES, 1970-71.--Continued
Sediment discharge: Maximum daily, 2,030 tons June 1j minimum daily, 2.6 tons Apr. 7, 15.

Period of record:
Dissolved solids: Maximum, 2,280 mg/l Apr, 28 to May 12, 19703 minimum, 313 mg/l July 1-10, 1970.
Hardness: Maximum, 939 mg/1 Apr. 28 to May 12, 1970; minimum, 216 mg/l1 June 15-30, 1970.
Specific conductance: Maximum daily, %4.130 micromhos May 11, 19703 minimum daily, 365 micromhos Feb. 20, 1969.
Water temperatures: Maximum, 25,5°C Juiy 23, 19715 minimum, freezing point on many days during winter periods.
Sediment concentrations: Maximum daily, 4,230 mg/1 Mar. 21, 1969; minimum daily observed, 11 mg/l Oct. 19,

1968.
Sedimgnt discharge: Maximum daily, 10,700 tons Mar. 19, 1969; minimum daily observed, 1.7 tons Oct. 24, 28,
6

REMARKS.--Daily samples for chemical analysis composited by discharge., Additional samples were collected for more
comprehensive definition of water quality at this station. Samples for chemical analysis and sediment dis-
charge were not obtained for many days during the winter period. Stream frozen Nov. 21 to Mar. 25.

CHEMICAL ANALYSES, WATER YEAR OCTOBER 1970 TO SEPTEMBER 1971

DIS- DIS-
DIS- DIS- SOLVED SOLVED DIS~ DIS- NON- SODIUM SPECI~-
SOLVED SOLVED NITRITE  ORTHO SOLIDS SOLVED SOLVED CAR- AD- FIC
CHLO- FLUO~ PLUS PHOS- (SUM OF SOLIDS SOLIDS  HARD- BONATE SORP- COND-
RIDE RIDE NITRATE PHATE CONSTI- (TONS {TONS NESS HARD- TION  UCTANCE PH
cL) (F) (N) (P04) TUENTS) PER PER (CA,MG) NESS RATIO (MICRO-

DATE (MG/L) (MG/L) (MG/L) (MG/L) (Me/L) AC-FT) DAY) (MG/L) (MG/L) MHOS ) (UNITS)

0CT.
01-07 3.1 6 o == 382 .52 180 270 54 -8 614 7.8
14-21 6.0 1.0 - - 604 <84 144 380 95 1.5 920 8.1
27-31 6.0 7 - - 676 -93 124 420 130 1.6 1010 8.2
NOV.

01-07 6.6 1.0 == = 625 .86 118 370 95 1.6 1010 8.1
12-20 T4 1.1 - - 680 -9 106 410 100 1.7 1030 8.2
DEC.

09-14 9.6 1.1 - - 631 .87 91.7 380 120 1.7 942 8.2
15-31 6.8 1.2 - o 670 <91 79.8 430 130 1.5 1020 8.3
JAN.

01-11 6.5 1.1 «30 «05 640 +87 58.8 410 120 1.6 979 8.4
15-27 9.6 1.3 +30 +00 720 98 101 460 160 1.6 1070 8.4
FEB.

01-11 8.6 1.3 2.6 =06 677 <92 60.3 380 110 1.6 953 8.4
14-27 11 1.1 2.4 «21 920 1.25 137 450 230 2.9 1260 8.3
MAR.

21-29 3.3 -8 4.3 .03 1120 1.52 103 580 300 2.7 1580 8.3
APR.

01-18 12 -8 3.3 .00 933 1.27 78.1 520 250 2.5 1350 8.3
19-30 31 -9 3.3 .03 1180 1.60 102 630 350 2.6 1580 8.3
MAY

01-07 9.9 1.2 2.1 .03 856 1.16 80.9 450 210 2.2 1250 8.3

08-23 6.7 -6 - 86 «06 448 .61 179 270 86 1.2 685 8.0

25-31 3.3 -7 45 06 388 53 166 250 64 1.0 624 8.0

JUNE
01-11 2.8 -8 «62 «00 332 45 192 230 52 .9 551 7.9
13-22 3.3 -8 49 06 402 +55 139 280 36 1.0 638 8.1
27-30 2.7 5 <64 .03 395 «54 212 280 35 1.0 642 8.2
JuLY

01-08 3.1 1.0 44 «03 347 47 274 240 27 9 566 8.2
13-31 3.4 1.0 63 «03 400 <54 249 270 24 1.0 642 8.1
AUG.

01-31 1.7 5 48 =00 347 47 319 250 21 o7 572 8.2
SEP.

01-30 2.2 .7 .62 .03 351 48 194 240 41 .8 567 8.3
WTD. AVG. 3.9 -8 <74 «03 436 +59 =i 286 59 1.0 686 8.2
TIME WTD.

AVG. 6.7 -9 1.3 04 590 +80 — 358 112 1.5 886 8.2
TONS
PER DAY 1.4 -3 «30 .01 160 == - == e L e e
ANALYSES OF ADDITIONAL SAMPLES
ocT.
) T 6.4 1.0 - -— 596 86 173 360 81 1.6 945 8.1
JAN., 1971
20e.. 10 9 .00 .70 590 -80 119 350 140 1.7 849 7.6
MAY
13... 3.3 4 =60 -09 387 .53 123 250 67 1.0 635 7.9
JuLy
08ece 2.4 -8 -79 =25 343 47 310 240 29 -8 569 7.8



38 SUN RIVER BASIN
06088300 MUDDY CREEK NEAR VAUGHN, MONT,--Continued
CHEMICAL ANALYSES, WATER YEAR OCTOBER 1970 TO SEPTEMBER 1971

DIS-
SOL- DIS-
VED DIS- SOLVED
PHOS- SOLVED MAN-
DIS- PHORUS  BORON GANESE
CHARGE (P) (MN)
DATE TIME (CF8S) (MG/L)  (UG/L) (UG/L)

ocT.

l4eee 1230 101 +000 230 45
NOV.

17+ce 1300 56 .050 = e
DEC.

08eee 1500 60 .000 = o
JAN., 1971

20c.. 1530 75 .23 370 100
FEB.

10... 1300 40 +040 - -
MAR.

1leee 0900 39 +030 o i
APR.

15... 0930 30 +020 = e
MAY

13,00 1100 118 050 110 20
JUNE

09... 1200 177 050 —— bt
JuLy

08.0e 1430 335 «090 120 12
AUG.

05 0945 363 <040 = =)
SEP.

0900 1200 189 070 - ——

SPECIFIC CONDUCTANCE (MICROMHOS AT 25°C), WATER YEAR OCTOBER 1970 TO SEPTEMBER 1971

DAY ocr NOv DEC JAN FEB MAR APR MAY JUN JuL AUG SEP
1 598 949 ——— 1010 1090 —— 1800 1330 571 584 551 537
2 592 990 —— 1080 1040 - — 1290 627 573 551 532
3 586 919 = 1010 1030 = 1370 1290 534 567 540 515
4 592 e e 1040 1010 ———— — 1350 537 562 571 533
5 592 m——— e 1080 1090 Co — 1350 532 562 561 562
6 689 983 . 1000 o i 1320 1410 —— 562 584 582
7 702 974 — 1010 939 —— 1330 1040 467 w—— 625 563
8 S ——— — 993 1000 ——en 1320 696 = 567 618 562
9 —_ — 1070 1010 e S== 1350 656 497 -— 536 562

10 — — 1060 9717 993 S 1330 = S w== 560 582
11 C S 1090 916 983 1350 e 550 — 572 645
12 —— 1010 1100 S - 1380 689 S — 595 608
13 —— 1020 939 R ooy e 1330 668 495 608 580 606
14 944 1040 729 —— 1330 ——— 1320 532 618 641 553 662
15 918 1020 1140 1010 e = — 533 674 655 550 664
16 910 3 1130 —— 1530 ——— 1330 522 608 663 566 641
17 . " 1050 1000 . 1320 533 661 667 566 579
18 —— 1060 1110 977 S 1370 532 661 688 572 641
19 947 1080 1120 980 1280 1680 653 677 696 608 641
20 947 1080 1070 1010 1330 — 1790 827 679 689 621 662
21 971 i 1070 1210 1280 1540 1690 810 677 724 600 596
22 s o= 1040 1220 —— 1600 1700 910 665 T24 566 557
23 e b 1070 1080 ——— = 1690 732 — 703 546 542
24 — — 1080 1050 e 1840 1520 —— === 739 560 540
25 ——— = 1000 1080 1430 1520 1460 573 o 720 546 552
26 — ——— 1030 s 1320 1480 573 e 653 530 568
27 1010 S 1030 1130 1880 1500 594 679 102 543 585
28 981 — 1030 o 1560 1480 705 676 166 584 594
29 1110 1000 == 1320 1500 o — 760 604 607
30 1140 1000 — 1440 586 590 122 703 662
31 971 1020 -—— — 625 2 il 705 583 oo
MONTH .- _— _— —_— -— - 1470 815 -— 662 576 589
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SUN RIVER BASIN
06088300 MUDDY CREEK NEAR VAUGHN, MONT.--Continued
TEMPERATURE (°C) OF WATER, WATER YEAR OCTOBER 1970 TO SEPTEMBER 1971
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15.5
15.5

8.5
6.0
9.0
17.0
20.0
20.0
18.0
18.0

15.0
12.0

13.5

JUN

14,0
16.5
15.0
12.0

16.5

19.0

15.0
17.0
11.5
17.0

22.0
14.0
24.0
17.0

20.0
18.5

JuL

18.5
20.0
17.0
12.5
17.0

13.5

INSTANTANEOUS SUSPENDED SEDIMENT AND PARTICLE SIZE, WATER YEAR OCTOBER 1970 to SEPTEMBER 1971

TIME

1830
1140

TEMP-
ERATURE
(DEG C)

15.5
13.5

DIS-
CHARGE
(CFS)

124
118

SUS-
PENDED
SEDI-

MENT
(MG/L)

7810
691

SUS-
PENDED
SEDI-
MENT
DIS-
CHARGE
(T/DAY)

2610
220

Sus.
SED.
FALL
DIAM.
2 FINER
THAN

<004 MM

57
48

Sus.
SED.
FALL
DIAM.
% FINER
THAN
+016 MM

80
69

<062 MM

98
9%

Su!

Se

SED.

FA

LL

DIAM.
% FINER

TH.
125

AN
MM

100
99

SUS.
SED.
FALL
DIAM.
% FINER
THAN
«250 MM

100

39

SEP

15.0
16.0
17.0
12.0
12.0

14.0
18.0
19.0
17.0
19.0

14.0
17.0
13.0
14.5
12.0

10.0
10.0
5.0
10.0
8.5

12.0
14.0
15.0
14.0
12.0

11.0
11.0
10.5
10.0

8.0

13.0



10 SUN RIVER BASIN
06088300 MUDDY CREEK NEAR VAUGHN, MONT.--Continued

SUSPENDED-SEDIMENT DISCHARGE. WATER YEAR OCTOBER 1970 TO SEPTEMBER 1971

OCTOBER NOVEMBER DECEMBER
MEAN MEAN MEAN
MEAN CONCEN- SEDIMENT MEAN CONCEN- SEDIMENT MEAN CONCEN- SEDIMENT
DISCHARGE TRATION DISCHARGE DISCHARGE TRATION DISCHARGE DISCHARGE TRATION DISCHARGE
DAY (CFS) (MG/L) (TONS/DAY) (CFS) (MG/L) (TONS/DAY) (CFS) (MG/L) (TONS/DAY)
1 137 111 41 72 53 10 55 60 8.9
2 187 110 56 70 55 10 50 64 8.6
3 185 115 57 69 54 10 50 66 8.9
4 182 301 148 68 59 11 50 64 8.6
5 184 459 228 69 65 12 55 60 8.9
6 203 188 103 69 67 12 60 58 9.4
7 160 103 44 66 49 8.7 65 60 11
8 117 88 28 65 47 8.2 60 65 i1
9 103 T2 20 65 47 8.2 55 98 15
10 101 65 18 63 47 8.0 50 106 14
11 92 63 16 62 44 Tet 55 92 14
12 100 66 18 61 41 6.8 55 99 15
13 106 63 18 59 34 5.4 50 118 16
14 101 60 16 59 33 5.3 55 118 18
15 101 44 12 59 25 4.0 60 111 18
16 97 48 13 57 27 4.2 60 100 16
17 92 53 13 56 39 5.9 50 78 11
18 79 55 12 56 53 8.0 40 95 10
19 76 54 11 55 51 7.6 35 101 9.5
20 T4 45 9.0 50 57 7.7 30 82 6.6
21 73 51 10 45 75 9.1 30 81 6.6
22 70 63 12 50 115 16 35 85 8.0
23 69 62 12 50 125 1T 35 86 8.1
24 68 60 11 55 113 17 40 89 9.6
25 64 58 10 55 107 16 40 94 10
26 63 59 10 50 96 13 45 87 11
27 61 54 8.9 50 82 11 45 77 9.4
28 59 29 4.6 50 67 9.0 45 85 10
29 61 152 25 ) 61 9.1 50 17 10
30 77 204 42 60 58 9.4 50 56 T.6
31 75 79 16 — — == 50 70 9.5
TOTAL 3217 — 1042.5 1770 — 287.0 1505 ot 338.2
JANUARY FEBRUARY MARCH
MEAN MEAN MEAN
MEAN CONCEN- SEDIMENT MEAN CONCEN- SEDIMENT MEAN CONCEN~- SEDIMENT
DISCHARGE TRATION DISCHARGE DISCHARGE TRATION DISCHARGE DISCHARGE TRATION DISCHARGE
DAY (CFS) (MG/L) (TONS/DAY) (CFS) (MG/L) (TONS/DAY) (CFS) (MG/L) (TONS/DAY)
1 40 56 6.0 30 62 5.0 30 158 13
2 30 51 4e1 35 57 5.4 32 152 13
3 30 71 5.8 35 53 5.0 35 137 13
4 30 71 5.8 30 59 4.8 37 97 9.7
5 30 79 6.4 30 60 4.9 40 76 8.2
6 35 17 7.3 25 70 4.7 40 69 7.5
T 40 75 8.1 25 116 7.8 38 69 7.1
8 40 75 8.1 30 126 10 40 98 11
9 35 75 7.1 35 103 9.7 43 63 7.3
10 35 17 7.3 40 103 11 40 113 12
11 30 110 8.9 50 136 18 39 222 23
12 25 94 6.3 Y 151 29 37 263 26
13 20 93 5.0 110 365 108 37 251 25
14 20 91 4.9 100 350 95 35 247 23
15 25 88 5.9 90 332 81 33 240 21
16 30 96 7.8 80 333 72 30 260 21
17 35 119 11 70 303 57 28 240 18
18 40 126 14 60 264 43 31 263 22
19 60 229 37 50 287 39 32 259 22
20 75 184 37 45 333 40 30 221 18
21 70 96 18 50 317 43 25 209 14
22 65 96 17 45 302 37 25 226 15
23 60 114 18 42 272 31 30 206 17
24 55 157 23 40 210 23 40 195 21
25 50 167 23 37 193 19 35 199 19
26 5C 94 13 35 187 18 37 228 23
27 55 67 9.9 32 183 16 39 244 26
28 60 118 19 30 154 12 34 238 22
29 50 76 10 = -— e 37 191 19
30 35 86 8.1 - - -— 39 169 18
31 30 112 9.1 e — ase 37 153 15

TOTAL 1285 - 371.9 1351 = 849.3 1085 - 529.8



SUN RIVER BASIN L
06088300 MUDDY CREEK NEAR VAUGHN, MONT.--Continued

SUSPENDED-SEDIMENT DISCHARGE, WATER YEAR OCTOBER 1970 TO SEPTEMBER 1971

APRIL MAY JUNE
MEAN MEAN MEAN
MEAN CONCEN-  SEDIMENT MEAN CONCEN-  SEDIMENT MEAN CONCEN-  SEDIMENT
DISCHARGE ~ TRATION  DISCHARGE DISCHARGE  TRATION  DISCHARGE DISCHARGE  TRATION  DISCHARGE
DAY (CFS) (MG/L) (TONS/DAY) (CFS) (MG/L) (TONS/DAY) (CFS) (MG/L) (TONS/DAY)
1 32 137 12 29 81 6.3 311 2420 2030
2 35 121 11 29 85 6.7 230 905 562
3 33 104 9.3 29 92 T2 199 825 443
4 32 84 7.3 28 107 8.1 194 770 403
5 32 60 5.2 30 112 9.1 168 390 177
6 32 37 3.2 32 160 14 206 896 498
7 33 29 2.6 68 2760 861 279 1140 859
8 31 40 3.3 143 2610 1050 213 544 313
9 31 50 4.2 96 903 234 171 418 193
10 31 88 T4 77 814 169 180 413 201
11 28 83 6.3 118 884 282 208 627 352
12 31 43 3.6 129 928 323 177 483 231
13 29 37 2.9 104 762 214 156 287 121
14 29 34 2.7 107 581 168 171 483 223
15 29 33 2.6 125 521 176 129 331 115
16 29 112 8.8 135 609 222 117 317 100
17 32 97 8.4 194 856 448 111 264 79
18 35 90 8.5 192 907 470 115 172 53
19 35 91 8.6 168 958 435 135 588 214
20 35 99 9.4 212 1860 1070 120 626 203
21 34 88 8.1 199 958 515 113 844 258
22 32 101 8.7 196 747 395 112 383 116
23 32 97 8.4 180 725 352 122 437 144
24 31 96 8.0 168 767 348 113 335 102
25 31 93 7.8 160 687 297 118 306 97
26 31 85 7.1 163 581 256 143 361 139
27 31 82 6.9 147 463 184 166 374 168
28 31 90 7.5 125 409 138 182 413 203
29 30 113 9.2 127 498 171 212 374 214
30 29 88 6.9 132 584 221 235 548 348
31 - - - 251 1630 1100 - - -
TOTAL 946 - 205.9 3893 - 10150.4 5106 - 9159
JuLy AUGUST SEPTEMBER
MEAN MEAN MEAN
MEAN CONCEN-  SEDIMENT MEAN CONCEN-  SEDIMENT MEAN CONCEN-  SEDIMENT
DISCHARGE ~ TRATION  DISCHARGE DISCHARGE ~ TRATION  DISCHARGE DISCHARGE  TRATION  DISCHARGE
DAY (CFS) (MG/L) (TONS/DAY) (CFS) (MG/L) (TONS/DAY) (CFS) (MG/L) (TONS/DAY)
1 251 1110 752 425 675 775 373 653 658
2 239 744 480 408 453 499 368 387 385
3 277 583 436 398 433 465 340 351 322
4 283 766 585 395 390 416 331 356 318
5 303 888 726 353 385 367 309 337 281
6 315 896 762 355 384 368 267 237 171
7 350 1080 1020 365 477 470 224 158 96
8 321 600 520 360 572 556 194 131 69
9 305 514 423 418 587 662 177 113 54
10 253 398 272 378 384 392 168 98 44
11 257 360 250 380 296 304 149 92 37
12 283 352 269 311 266 223 138 90 34
13 239 266 172 301 319 259 137 76 28
14 226 259 158 403 480 522 120 59 19
15 203 215 118 365 376 371 121 61 20
16 179 199 9% 331 287 256 135 52 19
17 171 184 85 315 312 265 187 131 66
18 172 171 79 325 292 256 184 107 53
19 166 178 80 295 479 332 179 81 39
20 169 171 78 289 550 429 212 136 78
21 180 195 95 307 543 450 199 146 78
22 179 258 125 345 493 459 182 114 56
23 185 258 129 338 448 409 182 110 54
24 182 233 114 307 357 296 192 112 58
25 219 321 190 335 339 307 194 97 s1
26 243 421 276 321 346 300 192 74 38
27 210 285 162 281 267 203 187 68 34
28 259 494 345 271 270 198 169 54 25
29 343 657 608 243 191 125 161 46 20
30 423 805 919 287 392 318 169 44 20
31 450 1090 1320 353 879 838 - = =
TOTAL 7835 - 11644 10558 - 12140 6140 - 3225
TOTAL DISCHARGE FOR YEAR (CFS-DAYS) 44691

TOTAL SUSPENDED-SEDIMENT DISCHARGE FOR YEAR (TONS) 49943.0



42 SUN RIVER BASIN
06089000 SUN RIVER NEAR VAUGHN, MONT.

LOCATION,--Lat 47°321'12", long 111°27'27", in SEINWINE} sec.3%, T.21 N., R.2 E,, Cascade County, at county bridge
1.8 miles downstream from gaging station, 4.t miles southeast of Vaughn, 5.% miles downstream from Muddy
Creek, and 7.5 miles northwest of Great Falls,

DRAINAGE AREA,--1,854% sq mi (at gaging station).

PERIOD OF RECORD.--Chemical analyses: October 1968 tc September 1971.
Water temperatures: October 1968 to September 1371.

EXTREMES.,--1970-71:

Dissolved solids: Maximum, 573 mg/l Oct, 1-15; minimum, 169 mg/1 June 1-16,
Hardness: Maximum, 330 mg/l Nov. 13-2%, Dec. 1-20, Dec, 21-31; minimum, 130 mg/l1 June 1-16.

CHEMICAL ANALYSES, WATER YEAR OCTOBER 1970 TO SEPTEMBER 1971

DIS- DIS-
DIS- SOLVED SOLVED
DIS- DIS- SOLVED MAG- DIS- PO~ 0IS-
SOLVED SOLVED CAL- NE= SOLVED TAS- BICAR- CAR- SOLVED
DIS~ TEMP~ SILICA IRON CIUM SIUM SODIUM SIUM BONATE BONATE SULFATE
TIME CHARGE ERATURE (s102) (FE) (ca) (MG) (NA) (K) (HCO3) (co3) (S04)

DATE {CFS) {DEG C) {MG/L) tuG/L) (MG/L) (MG/L) (MG/L) (MG/L) (MG/L) (MG/L) (MG/L)

ocT.
01-15 — 351 - 5.3 e 63 40 70 3.0 260 0 250
16-31 Lo 378 o 5.8 C 60 37 63 2.4 275 0 210
NOV.
01-12 = 392 - 7.2 = 60 42 49 2.3 263 0 190
13-29 == 305 - 6.9 = 63 42 49 2.5 267 0 200
DEC.
01-20 == 271 — T.1 == 65 40 45 2.5 282 0 190
21-31 == 238 - 7.1 -— 71 38 37 1.9 289 ] 160
JAN.
01-09 Cas 258 - 9.0 100 64 36 38 1.7 267 0 150
10-31 == 301 - 8.0 120 64 34 38 2.6 261 0 140
FEB.
01-13 == 340 = 7.2 10 58 36 31 2.2 236 = 170
14-28 == 323 - 6.6 20 64 37 39 2.5 236 = 190
MAR.
0l-16 - 295 e 6.3 20 45 35 44 3.1 227 — 170
17-31 - 330 - 5.7 20 49 40 53 2.7 245 - 200
APR.
01-16 s 368 — - 10 55 38 43 1.8 218 ] 190
17-30 o= 627 e 6.4 20 51 29 29 2.6 225 0 120
MAY
01-11 -- 1810 == 7.7 10 45 17 13 1.3 187 0 60
12-17 -- 4750 -— 8.1 10 39 12 T4 1.3 172 0 30
18-31 -- 3830 = 6.3 10 38 14 12 1.2 154 0 43
JUNE

01-16 -= 4430 - 5.8 10 35 11 7.6 1.0 154 0 31
18-30 == 1960 = 5.3 10 37 14 12 1.2 171 0 44
JuLy

01-14 655 5.1 10 50 30 32 2.1 243 0 130
15-31 419 7.2 10 59 43 50 2.9 293 0 190
AUG.

01-31 - 560 -— 7.1 10 57 39 40 2.0 278 0 160
SEP.

02-30 . 583 = 5.2 0 55 39 43 2.1 266 o 170
WTD. AVG. b . == 6.7 = 45 22 23 1.6 199 0 90
TIME WTD.

AVG. == 886 = T.2 == 55 34 39 2.2 244 [} 154
TONS
PER DAY == = = 16 S 108 53 54 3.8 476 ] 214
ANALYSES OF ADDITIONAL SAMPLES
JAN.
07ece 1200 240 «0 7.6 130 75 37 38 1.9 305 0 140
MAR.
3l... 1130 350 7.5 3.6 20 62 40 63 1.9 242 ==, 230
JuLy
07eee 1400 621 16.5 5.0 10 52 32 37 1.8 246 0 140

DIS-
SOL- DIS-
VED DIS- SOLVED

PHOS- SOLVED MAN-
DIS- PHORUS  BORON GANESE

CHARGE (P) (B) (MN)

DATE TIME (CFs) (Me/L)  (UG/L)  (UG/L)
ocT.

05¢ee 1710 363 «010 - o
26cee 1745 357 <73 e -
DEC.

03... 1710 270 «020 == ==
JAN.,» 1971

07ees 1200 240 .000 120 100
FEB.

02eee 1400 330 +-000 = -

26eece 1115 260 +«050 - -



SUN RIVER BASIN 43
06089000 SUN RIVER NEAR VAUGHN, MONT,--Continued

EXTREMES, 1970-71.--Continued
Specific conductance: Maximum daily, 1,030 micromhos July 20; minimum daily, 258 micromhos June 10.
Water temperatures: Maximum, 26.5°C Aug. 11; minimum, freezing point on many days during November to March.

Period of record:
Dissolved solids: Maximum, 825 mg/l Apr. 29 to May 18, 1970; minimum, 169 mg/1 June 1-16, 1971.
Hardness: Maximum, 430 mg/1 Apr. 29 to May 18, 1970; minimum, 130 mg/l June 1-16, 1971.
Specific conductance: Maximum daily, 1,720 micromhos May 1, 1§70; minimum daily 314 mi cromhos June 8, 1970.
Wazirttemperitgres: Maximum observed, 28.0°C Aug. 11, 27, 1969; minimum, freezing point on many days during
nter periods.

REMARKS,--Daily samples for chemical analysis composited by discharge. Additional samples were collected for more
comprehensive definition of water quality at this station. Maximum observed during water year: Hardness
340 mg/l Jan., 7. The computations of tons per day of dissolved solids refer to flow past the gaging station.
Stream frozen Nov. 21 to Mar. 11.

CHEMICAL, ANALYSES, WATER YEAR OCTOBER 1970 TO SEPTEMBER 1971

DIS~- DIS-
DIsS- DIS- SOLVED SOLVED DIS- DIS- NON- SODIUM SPECI-
SOLVED SOLVED NITRITE ORTHO SOLIDS SOLVED SOLVED CAR- AD- FIC
CHLO- FLUO- PLUS PHOS- (SUM OF SOLIDS SOLIDS HARD- BONATE SORP- COND-
RIDE RIDE NITRATE PHATE CONSTI- (TONS (TONS NESS HARD- TION UCTANCE PH
(cL) (F) (N) (P0O4) TUENTS) PER PER (CA,MG) NESS RATIO (MICRO-

DATE (MG/L) (MG/L) (MG/L) (MG/L) (MG/L) AC-FT) DAY) (MG/L) (MG/L) MHOS) (UNITS)

ocT.
01-15 9.4 -5 == &= 573 .80 559 320 110 1.7 847 7.9
16-31 5.6 5 - - 516 .72 542 300 76 1.6 785 8.0
NOV.

01-12 4.8 b - Sl 492 «68 526 320 110 1.2 764 7.0
13=29 5.4 oh L == 503 .70 422 330 110 1.2 781 7.0
DEC.

01-20 4e6 o3 496 «67 362 330 95 1.1 749 7.9
21-31 3.8 -3 466 «64 300 330 95 9 701 8.2
JAN.

01-09 3.0 5 «20 « 05 440 60 307 310 91 9 689 8.5
10-31 5.0 5 «20 +00 420 57 341 300 86 1.0 690 8.3
FEB.

01-13 3.0 -6 «70 +00 427 +58 392 290 99 .8 646 8.3
14-28 3.8 6 +80 .03 463 +63 404 310 120 1.0 688 8.3
MAR.

0l1-16 3.9 o4 «90 «18 424 58 338 260 70 1.2 675 8.2
17-31 4.6 -3 .30 .00 477 «65 425 290 86 1.4 781 8.2
APR.

01-16 445 o3 « 40 «00 462 63 459 290 110 1.1 716 8.2
17-30 2.7 .3 .02 25 352 <48 596 250 62 -8 582 7.6
MAY

01-11 1.4 .2 <04 .06 238 <32 1160 180 29 o4 401 8.2

12-17 .9 .2 .01 .03 184 «25 2360 150 6 o3 317 8.2

18-31 9 .2 .01 - 00 191 «26 1980 150 26 o4 343 8.1

JUNE

0l1-16 1.6 3 .00 .00 169 «23 2020 130 6 -3 280 7.6
18-30 1.8 o4 .00 -00 200 «27 1060 150 10 b4 333 8.0
JuLy

01-14 3.2 9 .03 .06 373 «51 660 250 49 -9 631 8.2
15-31 6.0 9 15 .06 504 <69 570 320 84 1.2 797 7.8
AUG.

01-31 2.4 b «31 .03 446 .61 674 300 75 1.0 709 8.2
SEP.

02-30 3.3 5 .28 +09 450 .61 708 300 80 l.1 122 8.1
WTD. AVG. 2.4 .3 He= - 289 -39 = 203 41 .6 471 8.0
TIME WTD.

AVG. 3.8 o4 == = 416 57 e 275 76 -0 657 8.0
TONS
PER DAY 5.7 -8 - - 692 - - - -— -— - ==
ANALYSES OF ADDITIONAL SAMPLES
JAN.
07cee 3.3 .5 <00 - 00 460 63 298 340 90 -9 683 8.1
MAR.
3l..e 4ob 5 .80 .03 528 .72 499 320 120 1.5 172 8.2
JuLy
07ees 2.3 .7 .36 .06 394 +54 661 260 60 1.0 635 7.6
DIS-
SOL- DIS-
VED DIS- SOLVED
PHOS- SOLVED MAN-
DIS- PHORUS  BORON GANESE

CHARGE (P) (B) (MY
DATE TIME (CFS) (MG/L) (UG/L) (UG/L)

MAR.

3lees 1130 350 040 80 5/
APR.

3Ceee 1200 1630 .070 — =
MAY

27.ee 1600 4070 030 s e
JULY

07.ce 1400 621 <040 110 27
290 1115 635 020 = ==
SEP.

09... 1600 500 « 040 - =



Ly SUN RIVER BASIN
06089000 SUN RIVER NEAR VAUGHN, MONT.--Continued
SPECIFIC CONDUCTANCE (MICROMHOS AT 25°C), WATER YEAR OCTOBER 1970 TO SEPTEMBER 1971

DAY ocT NOV DEC JAN FEB MAR APR MAY JUN JuL AUG SEP
1 792 713 752 706 721 731 765 425 305 478 727 -
2 736 761 733 736 T04 762 714 381 310 482 727 699
3 794 735 769 753 721 369 825 382 268 571 739 665
4 935 793 713 733 682 547 759 387 313 627 726 665
5 700 775 685 792 727 728 755 426 291 601 741 632
6 768 720 714 859 706 693 759 413 291 571 746 701
7 809 787 765 751 659 726 721 444 297 667 693 704
8 792 758 769 586 659 685 753 295 294 637 726 694
9 915 739 730 715 678 669 652 406 316 631 675 665

10 965 739 733 689 616 633 718 478 258 644 722 736
11 965 773 T44 694 643 605 389 372 265 674 686 736
12 1000 795 787 733 630 660 719 326 265 676 T43 792
13 935 861 769 736 643 710 721 308 315 656 712 763
14 836 721 750 733 687 728 738 294 297 656 780 7
15 915 758 857 133 707 764 727 291 294 725 T45 139
16 848 863 857 715 725 728 736 EXS ) 297 769 722 684
17 814 779 173 608 795 811 575 297 S 765 126 679
18 794 758 718 674 725 T42 550 365 319 712 686 803
19 753 797 822 638 167 786 667 506 363 812 77 754
20 790 741 857 733 734 128 636 388 413 1030 124 739
21 772 725 680 142 127 804 598 413 429 769 680 792
22 174 846 769 654 709 728 625 414 443 827 681 745
23 736 356 750 696 711 746 736 398 396 860 686 837
24 811 913 735 733 709 827 174 382 283 827 176 694
25 — 866 750 733 725 728 839 336 272 845 686 745
26 818 756 728 718 658 T42 636 368 294 827 701 756
27 776 977 713 699 699 808 740 317 357 791 696 nv
28 792 756 728 733 723 764 536 288 346 791 743 687
29 174 730 714 683 — 766 375 320 449 796 757 719
30 790 — 714 663 == 782 536 270 479 733 757 727
31 174 e 716 733 L 811 e 316 ——— 747 798 )
MONTH 822 769 751 713 700 723 676 367 328 716 723 124
YEAR 668

MISSOURI RIVER MAIN STEM
06090800 MISSOURI RIVER AT FORT BENTON, MONT,
LOCATION,--Lat 47°49'03", long 110°39'59", in SE}SE} sec.23, T.24% N,, R.8 E., Chouteau County, at
. . . . . gaging station
at abandoned highway bridge at Fort Bénton, 3.8 miles u}’:stres.m from Shon}’sin Creek, and at’'mile 2,073.2.

CHEMICAL ANALYSES, WATER YEAR OCTOBER 1970 TO SEPTEMBER 1971

DIS-
DIS- SOLVED DIS~
SOLVED MAG- SOLVED
CAL- NE- CHLO- FLUO-
DIS- CIUM SIUM SODIUM SULFATE RIDE RIDE NITRATE
TIME CHARGE (CA) (MG) (NA) (S04) (L) (F) (N)
DATE (CFS) (MG/L) (MG/L) (MG/L) (MG/L) (MG/L) (MG/L) (MG/L)
0oCcT.
13400 1600 8310 45 16 19 68 T.2 o7 .2
NOV.
16cce 1230 7320 43 15 -_ 57 8.4 - -2
DEC.
090 1145 7130 45 14 -— 54 T4 - .2
JAN.
20... 2020 9200 44 15 20 61 7.0 -8 --
FEB.
09e.. 1400 9200 43 12 18 36 7.0 -9 =
MAR.
10.e0 1450 8230 48 15 - 59 3.3 el -
APR.
l4... 1400 11900 48 16 19 54 7.8 1.1 ——
MAY
12400 1330 22000 42 14 == 43 8.3 == b=t
JUNE
08ece 1320 22600 39 13 - 38 6.2 - =
JuLy
070 1330 16700 38 12 17 41 7.8 -6 =
AUG.
O4eee 1730 8120 39 13 - 54 10 — -
SEP.

08ece 1330 5820 43 14 e 57 6.3 == —



06089000 SUN RIVER NEAR VAUGHN, MONT,--Continued

SUN RIVER BASIN

TEMPERATURE (°C) OF WATER, WATER YEAR OCTOBER 1970 TO SEPTEMBER 1971

DAY ocr NOV
1 15.5 3.5
2 14.5 2.0
3 16.5 3.0
4 e 2.5
5 10.5 3.0
6 7.0 3.0
7 7.5 3.0
8 8.5 3.0
9 7.5 2.0

10 8.0 3.0
11 9.5 2.0
12 8.0 1.0
13 7.5 1.0
14 10.0 1.0
15 9.5 1.0
16 10.0 1.5
17 12.0 1.0
18 12.5 1.0
19 10.0 1.0
20 9.5 0.5
21 10.0 0.0
22 8.0 0.0
23 10.0 0.0
24 8.0 0.0
25 2.5 0.0
26 2.0 0.0
27 3.5 0.0
28 2.5 0.0
29 5.0 0.0
30 3.0 0.0
31 4.0 ———
MONTH 8.5 1.5
YEAR 8.5

DEC

IR
oocooo

[~E-N-E-X-Ry-Y-R-N-¥-

R IR

R DR DR

D

o oococoo oocooo cooo0oo0o =N-N-N-¥-} ocCcooo

o ooccooo [<R-R-N-N-) coooco coooco

DRAINAGE AREA,--24,749 sq mi.

PERIOD OF RECORD,--Chemical analyses:

DATE

ocT.
13c.ae
NOV.
16000
DEC.
09.ce
JAN.
20eee
FEB.
09ese
MAR.
10ee.
APR.
l4e0e
MAY
12¢00
JUNE
08ece
JULY
07ees
AUG.
O4e0e
SEP.
08..0

[-R-N-N-X-]
. IREEEE) R R

e o 8 6 8 0

o ooocoo [~N-N-N-N-] 0000 Qooo0o oooo0oQ o

o [=X-N-E-N-¥-} [-R=-R-N-N-} [-E-E-N-¥-} ooocoo
.

i)
m
o«

DR
oococoo

DR

looo ©OCOOOC ©OOONO ©COOOC

MAR APR

.
w

6
7.0
6.5

oCcoow
DR

o ywwnwoooo owwoo oowoo wwmwooo oo oo 00000

10.5

12.0
10.5
8.5
11.0
8.0

EEEER

6.5
5.0

12.5
11.0

DR

11.5
6.5
5.0

12.0

12.0

WWN W NNNNO [=N-N-N-~N]

11.5
11.0
12.0
10.0

8.0

R

10.5

7.0
11.5
12.0
14.0

RERER

N VNPOOWS WA

MISSOURI RIVER MAIN STEM
06090800 MISSOURI RIVER AT FORT BENTON, MONT.--Continued

July 1969 to September 1971.

MAY

13.5
14.5
15.0
14.0
13.5

9.0
12.0
12.0
10.5
12.0

14.5
15.0
11.5

9.5
10.0

13.5
7.0
8.0

10.0

10.0

8.0
7.0
13.0
14.0
14.5

15.5
12.0
13.0
11.5
10.0
10.5

11.5

JUN

10.0
11.5
13.0
12.5
13.0

11.5
10.5
10.0
13.5
14.0

13.5
10.5
15.5
15.0
13.5

14.5

15.0
15.5
16.5

16.5
17.5
20.0
17.5
16.5

15.0
13.0
13.5
12.0
15.5

14.0

CHEMICAL ANALYSES, WATER YEAR OCTOBER 1970 TO SEPTEMBER 1971

NITRITE
PLUS
NITRATE
(N}
(MG/L)

00
«10
20
=20
-10
.02

06

DIS-
SOLVED
SOLIDS
{RESI-
DUE AT
180 C)
(MG/L)

259
253
260

246

294
254
230
248
224
228

240

DIS-
SOLVED
SOLIDS
(TONS

PER
AC-FT)

«35
34
«35
+33
30
<40
«35
+00
-30
.31

+33

DIS-

SOLVED

SOLIDS HARD-
(TONS NESS
PER (CA,MG)

DAY) (MG/L)
5810 180
5000 170
5010 170
6110 170
5470 160
6530 180
8160 190

13700 160
15100 150
10100 140
5000 150

3770 160

AMMONIA
NITRO-
GEN
(N)
(MG/L)
04
26
.06
- 00
.09
25
«07
.08

.20

.10

TOTAL
PHOS-
PHORUS
)
{MG/L)

«080

JuL
16.5
17.0
16.5
15.0
15.0
17.5
17.5
17.5
18.0

19.0

BIO-

CHEM-

ICAL
OXYGEN
DEMAND
(MG/L)
1.6
1.0
1.5
1.8
1.3
1.2
2.0
1.2
1.1
1.4
2.3
1.3

AUG

25.0
22.0
22.0
25.5
21.5

2445
25.0
25.0
25.5
25.0

26.5
25.0
25.5
19.0
20.5

18.5
19.5
18.0
17.0
20.5

21.0
18.0
15.5
15.5
15.5

15.5
23.5
16.5
16.5
18.0
16.5

20.5

45

SEP

18.5
19.5
18.0
15.0

15.0
15.0
15.0
18.0
15.0

13.0
13.0
12.0
12.0
11.0

10.0
9.0
8.0

10.0

ii.0

8.0
12.0
11.0
10.0
10.0

9.0
9.0

8.0
8.5

12.0
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DATE

ocT.
13...
JAN.
20eee.
FEB.
09...
APR.
l4eae
JUuLy
07ees

TIME
DATE

ocT.

13¢.0 1600
JAN., 1971
200 2020
APR.

l4e.. 1400
JuLy

07... 1330

MISSOURI RIVER MAIN STEM
06090800 MISSOURI RIVER AT FORT BENTON, MONT.--Continued
CHEMICAL ANALYSES, WATER YEAR OCTOBER 1970 TO SEPTEMBER 1971

DIS- DIs- DIS-
DIS-  SOLVED  DIS-  SOLVED  SOLVED  DIs-
SOLVED  BERYL- SOLVED  CAD-  CHRO-  SOLVED
DIS-  ARSENIC  LIUM  BORON MIUM MIUM  COPPER CYANIDE
TIME  CHARGE  (AS) (BE) (8) (CD) (CR) (cu) (CN)
(CFS) (UG/L)  (UG/L)  (UG/L)  (UGZLY  (UG/L)  (UG/L)  (MG/L)
1600 8310 10 0 40 [ 0 20 .00
2020 9200 - o 70 0 - 6 .00
1400 9200 - - - - -— - -
1400 11900 0 0 90 1 o 42 .00
1330 16700 0 [ 90 0 [ 2 .00
DI~
DIS-  ALDRIN LINDANE CHLOR-  DDD DOE oDT ELORIN  ENDRIN
CHARGE DANE
(CFS)  (UG/L)  (UG/L)  (UG/L)  (UG/L)  (UG/L)  (UG/L)  tUB/L)  (UG/L)
8310 .00 .00 00 .00 .00 .00 .00 .00
9200 .00 .00 .00 .00 .00 .00 .00 .00
11900 .00 .00 .00 .00 .00 .00 .00 .00
16700 .00 .00 .00 .00 .00 .00 .00 .00
FIELD DETERMINATIONS
SPECI- FECAL
FIC coLI-
AIR COND- DIS- FORM
TEMP-  TEMP-  UCTANCE  SOLVED PH (coL.
TIME  ERATURE ERATURE (MICRO-  OXYGEN PER
DATE (DEG C) (DEG C) MHOS)  (MG/L) (UNITS) 100 ML)
ocT.
13... 1600 9.5 9.5 410 9.6 7.9 170
NOV.
16... 1230 6.0 15.0 400 11.2 - 750
DEC.
09... 1145 .5 - 395 13.2 8.2 140
JAN.
20eee 2020 -0 -1.0 410 12.8 Te4 180
FEB.
09... 1400 .0 9.0 310 12.6 8.2 3
MAR.
10ee. 1450 4.0 12.0 420 12.8 8.2 8
APR.
l4ee. 1400 8.0 21.0 410 11.6 8.3 10
MAY
12... 1330 13.0 27.5 375 8.6 8.6 700
JUNE
08... 1320 15.0 23.5 350 9.4 8.2 590
JuLY
07... 1330 16.5 19.5 355 10.2 TaT 590
AUG.
04ee. 1730 24.5 33.0 365 9.8 8.6 200
SEP.
08... 1330 18.5 29.5 380 10.4 8.4 95



MISSOURI RIVER MAIN STEM
06090800 MISSOURI RIVER AT FORT BENTON, MONT.--Continued
CHEMICAL ANALYSES, WATER YEAR OCTOBER 1970 TO SEPTEMBER 1971

DIS- Dis- pIS-
DIS-  SOLVED  DIS- SOLVED  DIS-  SOLVED  DIS- DIS-
SOLVED  MAN-  SOLVED MOLY-  SOLVED SELE-  SOLVED  SOLVED
LEAD  GANESE MERCURY BDENUM NICKEL ~ NIUM  SILVER  ZINC
(PB) (MN) (HG) (MO) (NI} (SE) (AG) (ZN)
DATE (UG/L)  (UG/L)  (UB/ZLY  (UG/L)  (UG/L)  (UG/L)  (UG/L)  (UG/L)
ocT.
135w 0 23 .0 11 6 0 [ 20
JAN.
20a.. 1 0 .0 2 0 - 1 30
FEB.
094ee - 100 - - - - -- --
APR.
14,00 6 20 % 3 21 0 1 80
JuLy
07ssw 0 140 ol 20 0 0 0 7
HEPTA-
HEPTA-  CHLOR DI- METHYL
CHLOR  EPOXIDE MALA-  PARA-  AZINON PARA=  2,4=D  2,4,5-T  SILVEX
THION  THION THION
DATE (UG/L)  (UG/L)  (UG/L)  (UG/L)  (UG/L)  (UG/L)  (UG/L)  (UG/L)  (UG/L)
ocT.
13... .00 .00 .00 .00 .00 .00 .00 .00 .00
JAN., 1971
20... .00 .00 .00 .00 .00 .00 .06 .00 .00
APR.
léees .00 .00 .00 .00 .00 .00 .00 .00 .00
JULY
02:+s .00 .00 - - - - .00 .00 .00



48 MARTAS RIVER BASIN
06101500 MARIAS RIVER NEAR CHESTER, MONT.

LOCATION.--Lat 48°19'09", long 111°05'39", in NW}NW} sec.33, T.30 N., R.5 E., Liberty County, at Tiber Dam outlet,
1.7 miles upstream f%om gaging statioﬁ, 6 miles upstreaé from Poﬁdera Coﬂlee, and 15 miles southwest of Chester,

DRAINAGE AREA,--4,927 sq mi upstream from gaging station, of which 518 sq mi is probably noncontributing.

PERIOD OF RECORD.--Chemical analyses: August 1964 to September 1971.
Water temperatures: October 1964 to September 1971.

EXTREMES,--1970-71:
Dissolved solids: Maximum, %10 mg/l Jan. 1-31; minimum, 26% mg/1 July 1-30.
Hardness: Maximum, 270 mg/l Jan. 1-31; minimum, 170 mg/l July 1-30.
Specific conductance: Maximum daily, é78 micromhos Jan, 26; minimum daily, %18 micromhos Aug. 7-9.
Water temperatures: Maximum, 21.5°C Aug. 11-13; minimum, 2.0°C on several days during January.

CHEMICAL ANALYSES, WATER YEAR OCTOBER 1970 TO SEPTEMBER 1971

DIS- DIS-
DIS- SOLVED SOLVED
DIS- DIS- SOLVED MAG— DIS- PO- DIS-
SOLVED SOLVED CAL- NE- SOLVED TAS—- BICAR- CAR- SOLVED
DIS- TEMP- SILICA IRON CIum SIUM SODTUM SIUM BONATE BONATE SULFATE
TIME CHARGE ERATURE (S102) (FE) (ca) (MG) (NA) (K) (HCO3) (C0o3) (S04)

DATE (CFS) (DEG C) (MG/L) (uc/L) (MG/L) (MG/L) (MG/L) (MG/L) (MG/L) (M6/L) (MG/1L)

ocT.
01-31 -- 1280 = 4ob == 54 20 28 2.3 172 ] 130
NOV.

02-30 == 605 e 5.5 - 50 21 30 2.4 174 ] 130
DEC.

01-22 == 557 - 3.9 -— 50 23 31 2.2 176 0 140
23-31 = 304 - 3.7 - 58 28 36 2.3 207 0 160
JAN.

01-31 m— 228 b 7.0 100 63 28 38 2.3 202 6 160
FEB.

01-28 — 786 = 3.6 10 57 26 12 2.4 211 - 110
MAR.

01-31 -— 806 = 4.8 40 59 27 38 2.8 209 — 160
APR.

01-30 == 991 o= 2.5 20 55 24 31 2.3 181 0 150
MAY

01-31 -- 1950 - 3.9 10 = 23 31 2.2 177 0 =]
JUNE

01-14 == 3190 = 4.2 10 47 20 29 2.1 177 0 120
15-30 -= 1910 == 4.2 10 46 19 29 1.9 172 0 120
JuLy

01-30 == 1460 - 3.7 10 41 17 22 1.7 159 0o 97
AUG.

02-=31 -= 1390 - 3.9 10 45 18 24 1.3 161 o 110
SEP.

01-30 - 948 == 3.9 10 45 19 25 1.7 162 0 110
WTD. AVG. = = s= 4.0 == 49 21 28 2.1 176 0 123
TIME WTD.

AVG. -= 1120 = 4.3 -~ 52 22 29 2.1 181 1 130
TONS
PER DAY == s= - 12 == 139 64 84 6.2 533 [} 347
ANALYSES OF ADDITIONAL SAMPLES
DEC.
[+1: R 1100 632 2.5 4.0 10 52 22 31 2.3 186 0 130
APR.y 1971
02... 1030 680 2.5 3.9 20 62 26 37 2.4 204 = 170
JUNE

30e0s 1045 1490 16.5 3.2 20 42 17 24 1.6 166 3 97



EXTREMES.--Continued

Period of record:

Dissolved solids:
Hardness:
Specific conductance:

Maximum,
Maximm, 296 mg/1 Feb. 1-28, 1967;
Maximum daily, 752 micromhos Apr. 29, 1965, Apr. 2

MARTAS RIVER BASIN

06101500 MARIAS RIVER NEAR CHESTER, MONT.--Continued

micromhos Aug. 7-9, 1971,
Water temperatures:

REMARKS,.--Daily samples for chemical analysis composited by discharge.
comprehensive definition of water quality at this station.

DIS-
SOLVED
CHLO-
RIDE
(cL)

DATE (MG/L)

ocT.
01-31 2.6
NOV.

02-30 3.0
DEC.

01-22 3.4
23-31 4.4
JAN.

01-31 4.2
FEB.

01-28 3.7
MAR.

01-31 4.0
APR.

01-30 12
MAY

01-31 3.1
JUNE

01-14 2.8
15-30 2.6
JUuLy

01-30 2.5
AUG.

02-31 1.8
SEP.

01-30 3.6
WTD. AVG. 3.6
TIME WTD.

AVG. 3.9
TONS
PER DAY 11
DEC.
08... 3.8
APR., 1971
02... 3.4
JUNE
30es. 2.9

DIS-
SOLVED
FLUO-

RIDE

(F)
(MG/L)

.2
o5

.1
.2

b
5
.2
.2
.2

.2
<5

o4
.l
3
«3
.3

nd

511 mg/1 Apr, 21-30, 1965; minimum
nimum, 170 mg

/1

264 mg/1 July 1-30, 1971,

July 1-30

3,

Maximum, 21,5°C Aug. 11-13, 1971; minimum observed, 1.

1971.
23, 19703 minimum daily, 418

CHEMICAL ANALYSES, WATER YEAR OCTOBER 1970 TO SEPTEMBER 1971

NITRITE
PLUS
NITRATE
(N)
(MG/L)

«20
«20
.10
.22
.13

<17
=06

+00
04

<06

«30

15

DIS-
SOLVED
ORTHO
PHOS-
PHATE
(PO4)
(MG/L)

«00
- 00
«-00
.00
03

+00
=03

.00
03
.03

DIS-
SOLVED
SOLIDS

{SUM OF
CONSTI-
TUENTS)
(MG/L)
323

331

340
398

410
320
399
367
296

313
308

264
283
288
314
329

951

ANALYSES OF

<06
+03

340
407
273

DIS-
SOLVED
SOLIDS
(TONS

PER
AC-FT)

.44

<49

-38

ADDITIONAL SAMPLES

<47
+55
«37

DIS-
SOLVED
SOLIDS
(TONS

PER

DAY)

1130
588

510
328

252
679
868
982
1560

2700
1590

1040
1060

585
747

1100

HARD-

NESS
(CA,MG)

{MG/L)

220
210

220
260

270
250
260

240

200
190

170
190
190
210
221

220
260
170

NON-
CAR~
BONATE
HARD-
NESS
(MG/L)
76
69

76
89

9%

54
52

42
54
58
65
7

65
9%
34

SODIUM
AD-
SORP=-
TION
RATIO

.8
9
.9
1.0
1.0
3
1.0
-9
6

9
9

7
.8
-8
-8

.8

-9

5°C on several days in 1966.

SPECI-
FIC
COND-
UCTANCE
(MICRO-
MHOS)
514
550

544
617

635
608
463
584
861

519
502

432
466
463
560
555

526

453

49

Additional samples were collected for more

PH

{UNITS)

8.1

6.8
8.0
8.5
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DAY

RN M WN -

ocT

501
508
510
508
507

507
501
504
504
504

504
507
509
507
507

509
510
510
507
509

509
511

509
508

511
511
514
514
514
514

508

544

MARIAS RIVER BASIN

06101500 MARIAS RIVER NEAR CHESTER, MONT.--Continued

CHEMICAL ANALYSES, WATER YEAR OCTOBER 1970 TO SEPTEMBER 1971

DIS-
SOL- DIS-
VED DIS- SOLVED
PHOS- SOLVED  MAN-
DIS-  PHORUS < BORON  GANESE
CHARGE (P) (B) (MN)
DATE TIME (CFs) (Ma/L) (Ue/L)  (UG/L)
ocT.
02e0e 1200 1290 -020 - -
NOV.
0300 0950 578 .010 - -—
DEC.
08eee 1100 632 +000 30 -
JAN.y 1971
05¢es 1000 264 .000 - -
FEB.
16e0e 1100 723 +«000 - -
APR.
02e0e 1030 680 +040 50 1]
2Teee 1000 1340 «090 - -
MAY
25400 1045 2460 «020 ——_ -
JUNE
30eee 1045 1490 «020 40 (4]
JULY
28cee 1345 1450 +.010 = o
AUG.
24000 1415 1360 «040 e S

SPECIFIC CONDUCTANCE (MICROMHOS

NOV DEC
— 531
518 533
514 564
533 529
514 527
531 525
522 533
522 529
518 527
515 522
522 521
522 527
530 536
523 538
522 537
560 538
522 548
527 556
527 574
531 576
530 575
527 577
527 619
549 628
536 637
533 625
533 621
532 621
530 625
531 630
S 632
528 566

JAN FEB MAR APR MAY
623 660 614 635 577
626 661 623 632 571
624 660 614 631 571
624 647 615 621 571
623 653 614 629 571
653 633 614 643 571
632 657 613 635 578
638 657 613 617 574
628 659 614 619 569
632 647 623 558 569
638 653 623 558 571
638 648 615 572 579
641 633 613 582 571
639 653 619 572 574
638 657 614 569 570
639 648 614 569 570
641 635 619 569 571
642 643 619 571 571
661 643 613 573 580
653 635 614 572 571
653 632 614 573 569
653 633 613 571 568
661 632 611 569 556
656 632 613 581 556
656 635 623 583 559
687 626 581 558
661 614 583 566
667 614 577 546
665 625 577 532
665 625 582 552
656 L 614 e 560
646 644 617 590 567

JUN

530
534
519
520
512

511
497
547
491
489

489
487
487
537
487

480
489
496
496
488

534
519
520
516
524

505
505
505
446
453

504

AT 25°C), WATER YEAR OCTOBER 1970 TO SEPTEMBER 1971

JuL

458
454
461

432
432

429
426
426

429
429
429
429
426

426
420
425
426
426
423

436

AUG

421
424
424
422
424

424
418
418
418
419

419
421
425
443
466

498
483
498
488
488

493
486
469
490
478

483
484
483
478
490
476

456

SEP

483
477
479
481
466

479
472
472
461
475

468
467
468
466
453

453
450
467
467
468

453
467
453
460
460

467
460
460
468
454

466
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MARTAS RIVER BASIN
06101500 MARIAS RIVER NEAR CHESTER, MONT,--Continued
TEMPERATURE (°C) OF WATER, WATER YEAR OCTOBER 1970 TO SEPTEMBER 1971
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-
o
.

o

10.0
10.0
10.0

8.0

JUN

10.0
10.0
10.0
10.0
10.0

10.0
10.0
10.0
10.0
10.0

10.0
10.0
10.0
10.0
10.0

10.0
10.0
10.0
10.0
10.0

10.5
10.5
10.5
10.5
10.5

11.5
11.5
11.5
15.0
15.0

10.5

JuL

16.0
16.0
16.0
16.0
16.0

16.5
16.5
16.5
16.5
16.5

16.5
16.5
16.5
16.5
17.0

17.0
19.0
19.0
19.0
19.0

19.5
20.0
20.0
20.0
20.0

19.5
19.5
19.0
19.0
19.0
19.5

18.0

AUG

19.5
19.0
19.5
20.0
19.0

19.5
20.0
20.0
20.0
21.0

21.5
21.5
21.5
19.0
16.5

12.0
12.5
12.0
12.0
12.0

12.0
12.0
13.0
12.0
12.0

12.0
13.0
13.0
13.0
12.5
12.5

16.0

51

SEP

12.5
12.5
13.0
12.5
12.5

13.0
13.0
13.0
13.0
13.0

13.0
13.0
13.5
13.5
13.5

13.0
13.0
13.0
13.0
13.0

13.0
13.0
13.0
13.0
13.0

13.0
13.0
13.0
13.0
13.0

13.0



52

Big Sandy Creek, and 17 miles downstream from Fresno Dam.

MILK BIVER BASIN
06140500 MILK RIVER AT HAVRE, MONT.

LOCATION,--Lat 48°33'23", long 109°40'1k4"
highway bridge on 7th Avenue East in Havre, 30 ft downstream from

in NE}SE4SE} sec.5, T.32 N

., R.16 E.
Bullhook &

DRAINAGE AREA.--5,844 sq mi, of which 670 sq mi is probably noncontributing.

PERIOD OF RECORD,--Chemical analyses:

Water temperatures:

EXTREMES,-~1970-71:
Dissolved solids:

TIME

WTD. AVG. -
TIME WTD.
AVG. -
TONS
PER DAY o

DEC.

07eee 1510
APR.s 1971
0l... 1730
JUNE

29... 1815

Maximum, 328 mg/l Apr. 1-13;
Hardness: Maximum, 160 mg/1 Nov. 16-30
Specific conductance:

DIS-
CHARGE ERATURE
(CFS)

87
76

70
57

57

52,

12
118

88
736
138

202
195

191
259

977
995

1030
1200

1140
1010

415

463

58
207

847

TEMP-

{DEG C)

5.0

17.5

Maximum daily, 6

DIS-
SOLVED
SILICA
(s102)
(MG/L)

s e .. .. .o . e
o~NN oo LR o N >0

~ ?\0 ® o~ o wwn wam wnwo
-

-
>
.

w

5.0

6.7

ANALYSES OF ADDITIONAL SAMPLES

5.6
11

5.4

Apr.

DIS-
SOLVED
IRON
(FE)
(UG/L)

100
140

20
140
80

100
90

50
30

20
10

10
10

20
400

50

minimm
1-13; mind

DIS~
SOLVED

(MG/L)

28
31

32
38

36
34

37
34

33
19
27

30
28

35
32

28
32

34
30

26
25

25
29
31
36

38
27

38

August 1964+ to September 1971,
October 1964 to ‘September 1971.

DIS~

SOLVED

MAG-
NE-
SIUM
(MG)
{MG/L)

12
15

15
16

15
16

15
15

16
7.8
13

14
13

17
14

12
14

15
13

11
9.8

9.7
12
13
16

16
14

14

145 mg/1 Aug. 11-31.
mur, 79 mg/l Feb, 14-20, ) .
1 micromhos Apr. 53 minimum daily, 208 micromhos Feb, 16,

DIS-
SOLVED
SODIUM

(NA)
(MG/L)

30
46

40
48

39
44

41
37

36
18
35

44
53

52
40

32
35

38
26

15
9.4

14
28
35
35

43
45

36

Hill County

CHEMICAL ANALYSES, WATER YEAR OCTOBER 1970 TO SEPTEMBER 1971

DIS~
SOLVED
PO~
TAS-
SIUM
(K)
{MG/L)

2.8
4.1

4e1
4.1

3.4
3.3

3.0
6.0

o &
. e

oY wWw N > @ » o0 woew

e WW W W SN NN o
.

-
.
[

3.9
4.1

BICAR~
BONATE
(HCO3)
(MG/L)

170
202

198
215

206
218

214
206

© 212
121
191

192
177

232
191

180
239

211
180

129
130

131
181
189
226

224
195
204

CAR-
BONATE

{co3)
(MG/L)

oo oc oo oo

© © 00 ©o©0 © © oo

o

at gaging station at
reek, 9.4 miles downstream from

DIS-
SOLVED

SULFATE
(504)
AMG/L)

46
65

62
7

63
68

43
34

57
25
50

66
83

85
57

48
57

57
41

28
28

33
46
53
58

65
71
59



MILK RIVER BASIN 53
06140500 MILK RIVER AT HAVRE, MONT.--Continued

EXTREMES, 1970-71.--Continued
Water %emperatures: Maximum, 25.0°C Aug. 10-12; minimum, freezing point on many days during November to March.

Period of record:
Dissolved solids: Maximum, 486 mg/l1 Jan. 1-10, 1966; minimum, 145 mg/l Aug, 11-31, 1971.
Hardness: Maximum, 254 mg/l Jan. 1-10, 1966; minimum, 101 mg/l Sept. 1-30, 1970.
Speci{ic conductance: Maximum daily, 795 micromhos Jan. 4, 28, 1966; minimum daily, 208 micromhos Feb. 16,
1971.
Water temperatures: Maximum observed, 25.5°C on several days during 1965-67; minimum, freezing point on many
days during winter periods.

REMARKS,--Daily samples for chemical analysis composited by discharge. Additional samples were collected for more
comprehensive definition of water quality at this station.

CHEMICAL ANALYSES, WATER YEAR OCTOBER 1970 TO SEPTEMBER 1971

DIS- DIS-
DIS- DIS- SOLVED SOLVED DIS- DIS- NON- SODIUM SPECI-
SOLVED SOLVED NITRITE ORTHO SOLIDS SOLVED SOLVED CAR- AD- FIC
CHLO- FLUO- PLUS PHOS~ (SUM OF SOLIDS SOLIDS HARD- BONATE SORP- COND-
RIDE RIDE NITRATE PHATE CONSTI- (TONS (TONS NESS HARD- TION UCTANCE PH
(cL) (F) (N) (PO%4) TUENTS) PER PER {CA,MG) NESS RATIOD (MICRO-

DATE (MG/L) (MG/L) (MG/L (MG/L) (MG/L) AC-FT) DAY) (MG/L) (MG/L) MHOS) (UNITS)

0CT.
01-13 4.7 o1 - == 214 29 50.0 120 0 1.2 361 8.0
14-31 8.5 .1 = = 275 «38 57.7 140 0o 1.7 456 8.0
NOV.
01-15 7.6 2 - == 263 «36 50.5 140 [} 1.5 451 6.9
16-30 8.6 .2 - = 297 «40 45.7 160 ] 1.7 491 7.0
DEC.
01-08 6.0 .2 - - 269 «36 41.2 150 0 1.4 449 8.2
09-31 5.8 .1 L) ol 284 .38 39.7 150 0 1.6 475 8.2
JAN.
01-20 8.0 .3 .10 20 260 +35 50.5 150 0 l.4 452 8.1
21-31 4.5 -3 «10 .00 240 «33 76.5 150 0 1.3 422 8.0
FEB.
01-13 5.2 b «10 .03 264 36 62.7 150 0 1.3 414 8.1
14=-20 2.2 .7 .10 .31 147 .20 292 79 0 9 236 8.1
21-28 3.7 -3 .10 25 239 -33 89.1 120 0 1.4 381 8.1
MAR.

01-18 5.8 .2 +10 .03 27 «37 148 130 [} 1.7 447 8.2
19-31 7.1 .2 -10 -00 288 39 152 120 0 2.1 486 8.0
APR.

01-13 Se4 .2 +00 .12 328 <45 169 160 0 1.8 534 8.0
14-30 3.5 .2 .01 «03 250 <34 175 140 0 1.5 434 8.1
MAY

01-31 2.4 .1 09 - 00 220 «30 580 120 0o 1.3 381 8.2
JUNE

01-30 2.5 <3 «10 .03 268 36 720 140 0 1.3 411 7.9
JULY

01-15 2.7 .6 +02 +00 260 +35 723 150 0 l.4 436 8.1
16-31 2.1 6 .03 .00 210 29 680 130 0 1.0 353 8.2
AUG.

o1-10 .8 -0 <06 +00 151 .21 465 110 4 .6 285 8.0
11-31 1.0 o4 .29 «03 145 «20 395 100 o o4 243 8.0
SEP.

01-30 3.4 .2 .22 «03 156 .21 175 100 0 6 255 8.0
WTD. AVG. 2.7 .3 - S 217 «30 L 124 [ 1.1 361 8.1
TIME WTD.

AVG. 445 3 L = 240 +33 = 132 o 1.3 400 8.0

TONS

PER DAY 3.3 o4 - -— 27 - - - - -— = ==
ANALYSES OF ADDITIONAL SAMPLES

DEC.

07eee 5.8 .l - - 287 39 44.8 160 0 1.5 462 6.9

APR., 1971

Ole.. 5.2 -5 -20 +31 278 «38 155 130 o 1.8 434 7.9

JUNE

2%<.. 2.4 .2 .18 .03 259 «35 592 150 o 1.3 419 8.5
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DAY

LLRTUE N

319

389

376

37
385
384
403
427

427
479
600
489
468
446
4217
421
433

438
427
427
424
415
438

413
400

SPECIFIC CONDUCTANCE (MICROMHOS AT

NOv

440
442
445
427
446

432
433
432
426
430

440
415
456
456
453

495
481
489
501
493

479
488
505
451
452

446
522
482
479
452

460

DATE TIME
ocT.

Olese 1745
NOV.

02... 1645
DEC.

07 1510
JAN., 1971
O4eae 1700
FEB.

16... 0810
APR.

Ol... 1730

26000 1730
MAY

244000 2015
JUNE

29... 1815
JuLy

29 0815
AUG.

24400 1830

DEC JAN
432 467
445 466
459 476
463 488
475 483
452 489
467 469
454 460
467 444
467 442
484 434
480 435
474 444
475 442
497 440
498 440
498 440
490 440
517 446
467 467
467 411
490 322
475 382
473 406
475 438
474 468
478 467
474 467
470 454
477 460
470 440
474 446

MILK RIVER BASIN
06140500 MILK RIVER AT HAVRE, MONT.--Continued

DIS-
SOL-
VED
PHOS-
DIS- PHORUS
CHARGE (P)
(CFs) (MG/L)
141 .030
13 .010
58 «000
54 .010
800 .14
207 Y2
310 .11
1190 .040
847 .030
1150 «010
1150 +040

FEB MAR
271 452
428 466
424 467
447 468
480 461
454 439
441 519
452 523
459 518
446 502
452 468
421 468
421 408
219 404
212 391
208 363
248 382
281 386
268 403
295 407
355 523
336 475
407 527
409 520
426 523

523

527

446

479

440
— 445
377 462

DIS-
SOLVED
BORON

(B)
(UG/L)

APR

471
475
560
619
621

463
485
528
530
585

593
521
572
463
463

463
457
460
458
432

456
429
426
397
397

419
418
419
418
396

480

DIS-

SOLVED
MAN -
GANESE
MN
(UG/L)

MAY

389
376
378
379
378

3717
384
381
373
374

373
37
378
378
381

373
372
373
376
369

369
371
374
373
388

393
399
399
399
398
399

380

CHEMICAL ANALYSES, WATER YEAR OCTOBER 1970 TO SEPTEMBER 1971

JUN

399
402
407
404
402

404
406
404
401
418

390
394
396
397
400

401
401
408
407
409

411
418
419
418
424

428
428
424
424
429

409

25°C), WATER YEAR OCTOBER 1970 TO SEPTEMBER 1371

JuL

434
434
434
438
440

440
447
445
436
433

431
425
425
418
414

390
393
390
379
378

377
370
370
314
360

317
360
314
314
317
319

392

AUG

268
268
275
282
282

285
290
243
313
266

247
253
247
243
245

234
239
239
247
234

241
239
234
234
239

234
239
227
227
227
227

251

SEP

234
234
233
264
266

287
246
290
269
269

266
269
269
266
269

244
246
246
244
244

244
246
233
234
234

234
234
234
234
234

251
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06140500 MILK RIVER AT HAVRE, MONT.--Continued

MILIK RIVER BASIN

TEMPERATURE (°C) OF WATER, WATER YEAR OCTOBER 1970 TO SEPTEMBER 1971
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R DR DR IR R
ooo0ooo cowwo cooww

(=] oocowwo [=X-NoNeRa] wuomowo

o [~X-X-R-N-¥-] cooo0o [=X-R-N-N-} [=X-E-N-¥-} [=X-E-N-X-} [=X-N-N-Nd

MAR

DR

O00O0O0 ©O00OO0OO0 ©OO0OO0OO0OOC
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w OO0CO0O0O0 wvuwuuwnm

IREEEE

-
.

APR
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R
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14.0
14.0
12.0

11.0
10.0
10.0
11.0

9.5

9.0
9.0
12.0
15.0
11.0

10.5
11.5
13.0
13.0
13.0

11.0

MAY

13.0
13.5
14.0
15.0
15.5

11.5
15.0
16.0
15.0
16.0

16.0
16.0
15.5
15.5
14.0

14.0
14.0
14.5
14.5
13.0

12.5
15.0
16.0
17.0
17.5

17.5
17.5
17.0
17.0
16.5
16.0

15.0

JUN

16.5
17.0
16.5
16.0
16.0

15.5
16.0
17.5
18.5
19.0

19.0
18.5
18.5
18.5
18.5

18.5
18.0
18.0
19.0
21.0

21.0
21.5
22.0
22.5
21.0

20.0
19.5
18.0
17.5
18.0

18.5

JuL

21.0
21.0
21.0
21.0
20.0

20.5
21.0
19.5
20.0
19.0

20.0
19.5
21.0
21.0
22.0

23.0
23.0
23.0
23.5
24.0

23.5
23.0
23.0
22.0
22.5

22.0
21.0
22.0
22.5
22.5
22.5

21.5

AUG

24.0
24.0
24.0
24,0
24.0

24.5
24.5
24.5
24.5
25.0

25.0
25.0
23.0
23.0
23.0

23.0
23.0
22.5
22.5
23.0

22.5
22.5
22.5
22.5
22.5

22.0
22.5
22.0
21.5
21.0
20.5

23.0

55

SEP

20.0
20.0
19.0
19.0
18.0

17.0
17.0
18.0
18.0
18.0

18.0
18.0
14.5
11.5
10.5

10.5
10.5
10.5
10.5
10.5

10.5
11.0
12.0
13.5
13.0

13.0
12.5
11.5
11.5
11.5

14.5



56 MILK RIVER BASIN
06172000 MILK RIVER AT VANDALIA, MONT.

LOCATION,--Lat 48021133"

long 106°54114", in SE}NW: sec.1l5, T.30 N,

R.37 E., Valley County, at gaging station at

county bridge 0.3 miie northeast of Vandalia Post Office, 0.9 miie upstream from Bear Creek, 7.1 miles down-

stream from Vandalia Dam, and at mile 105.3.

DRAINAGE AREA,--20,9%% sq mi,

PERIOD OF RECORD.--Chemical analyses: October 1969 to September 1971.

Water temperatures: October 1969 to September 1971.
EXTREMES.--1970-71:

Dissolved solids: Maximum, 1,100 mg/l Dec. 19-31, Jan. 1-18; minimum, 229 mg/l1 Feb. 21-28,
Hardness: Maximum, 440 mg/l Jan. 1-18; minimum, 120 mg/1 Feb. 21-28.
Specific conductance: Maximum daily, 1,770 micromhos Dec. 28; minimum daily, 307 micromhos Feb. 22.
Water temperatures: Maximum, 24,0°C Aug. 7; minimum, freezing point on many days during November to March.

CHEMICAL ANALYSES, WATER YEAR OCTOBER 1970 TO SEPTEMBER 1971

DIS-
DIS~- SOLVED
DIS- DIS- SOLVED MAG-
SOLVED SOLVED CAL- NE-
DIS- TEMP~- SILICA IRON CIUM STUM
TIME CHARGE ERATURE (S102) (FE} ca) (MG)
DATE {CFS) (DEG C) (MG/L) (uG/L) (MG/L) (MG/L)
OCT.
01-11 o 40 - 6.0 - 60 30
12-26 - 30 - 6.8 - 71 35
27-31 - 240 e 6.0 o= 68 33
NOV.

01-16 -— 198 == 7.8 - 83 39
17-30 b 212 = T.7 -— 85 44
DEC.

01-18 -— 162 - 6.8 - 80 50
19-31 - 151 - 8.9 — 81 47
JAN.

01-18 - 148 == 11 80 97 47
19-31 - 175 - 11 80 88 44
FEB.

01-11 e 245 - 12 20 53 38

12-20 - 370 - 9.1 40 55 2T

21-28 -~ 2180 - 6.1 180 28 12

MAR .
01-09 - 821 _— T.6 140 30 15
10-21 = 814 - 8.3 60 39 19
22-31 -- 1260 - T.3 140 28 14
APR.

01-14 -- 2810 - 7.0 40 30 13
15-30 -— 914 - 728 20 43 22
MAY

01-14 =— T47 - 6.9 10 50 26
15-31 - 303 - 6.5 20 49 28
JUNE

01-30 — 286 —— 6.2 10 46 25
JULY

01-31 - 97 - 6.8 10 52 29
AUG.

01-31 - 40 - T4 20 58 31
SEP.

01-30 === 101 - 6.4 10 51 26
WTD. AVG. - - - Te3 = 42 21
TIME WTD.

AVG. = 429 — T.6 - 58 31
TONS
PER DAY — - - 8.5 -_— 49 25
ANALYSES OF ADDITIONAL SAMPLES
OCT.
20ces 1345 27 6.5 6.5 0 70 37
DEC.
23cee 1045 150 5 10 [¢] 110 54
JAN., 1971
2lece 1030 170 «C i1 110 98 41
APR.
20eee 1030 805 8.0 7.2 50 46 19
JuLy
20eee 1200 41 23.5 T.7 20 68 34
DIS-
SOL-
VED DIS-
PHOS- SOLVED
DIS- PHORUS  BORON
CHARGE (P) (B)
DATE TIME (cFs)  (Mg/L)  (UG/L)
1345 27 e 190
1030 170 «020 ==
1045 150 .010 250
JAN., 1971
2leee 1030 170 .020 260
FEB.

19... 1100 400 .080

DIS-
SOLVED
SODIUM

(NA)
(MG/L)

110
140
130

160
180

190
210

190
180

160
96
29
42
78
52

55
82

97
100

87
110
130

93

80
120

93

150
220
180

17

DIS-

SOLVED
PO-
TAS-
SIUM
(K)

(MG/L)

5.6

8.2

8.9

6.4

BICAR-
BONATE
(HCO3)
(MG/L)

285
316
301

322
360

340
324

413
373

296
264
115
151
186
132

122
190

218
256

242
274
308
270
190
272
221

322
437
410
148
327

CAR-
BONATE
(C03)
(MG/L)

oo ooo

oo

© © ©o © oo

DIsS-
SOLVED
SULFATE

(S04)
(MG/L)

280
350
330

400
430

480
530

490
430

360
210

83
110
190
130

150
230

240
240

200
260
280
210
203
290

236

350
530
400
220

300



MILK RIVER BASIN 57
06172000 MILK RIVER AT VANDALIA, MONT,--Continued
EXTREMES, --Continued

Period of record:
Dissolved solids: Maximum, 1,100 mg/l Dec, 19-31, 1970, Jan. 1-18, 1971; minimum, 229 mg/l1 Feb. 21-28, 1971.
Hardness: Maximum, 451 mg/1 Dec. 8-31, 1969; minimum, N /1 Apr. 12-18, 1970,
Specific conductance: Maximum daily i 770 micromhos Dec. 28, 19703 minimum daily, 307 micromhos Feb. 22, 197L
Water temperatures: Maximum observe&, é6.5°C July 11, 19703 minimum, freezing point on many days during winter
periods.

REMARKS,~-Daily samples for chemical analysis composited by discharge. Additional samples were collected for more
comprehensive definition of water quality at this station. Maximum observed during water year: Dissolved
solids, 1,190 mg/l Dec. 23; hardness, 490 mg/l1 Dec. 23.

CHEMICAL ANALYSES, WATER YEAR OCTOBER 1970 TO SEPTEMBER 1971

DIS- DIS-
DIS~ DIS- SOLVED SOLVED DIS—- DIS- NON=- SODIUM SPECI~-
SOLVED SOLVED NITRITE ORTHO SOLIDS SOLVED SOLVED CAR- AD- FIC
CHLO- FLUO~- PLUS PHOS- (SUM OF SOLIDS SOLIDS HARD- BONATE SORP- COND-
RIDE RIDE NITRATE PHATE CONSTI- (TONS (TONS NESS HARD~- TION UCTANCE PH
(cL) (F) (N) (PO4&) TUENTS) PER PER {CA,MG) NESS RATIOD {MICRO~
DATE {(MG/L) (MG/L) (MG/L) (MG/L) (MG/L) AC~-FT) DAY) (MG/L) (MG/L) MHOS) (UNITS)
0CT.
01-11 7.1 3 - - 644 «94 T4e7 270 37 2.9 1040 7.9
12-26 18 «3 - - 777 1.07 63.8 320 62 3.4 1150 8.0
Ng;-al 17 b - L 743 1.04 494 310 59 3.2 1100 7.8
01-16 21 3 = o 872 1.20 471 370 100 3.6 1290 7.0
Déz-30 27 o4 = el 962 1.33 560 390 98 3.9 1380 7.0
01-18 29 b - == 1010 1.40 451 410 130 4.1 1410 8.1
J::-Bl 31 o4 - - 1100 1.54 461 400 99 4.6 1070 8.3
01-18 29 5 20 .00 1100 1.50 440 440 100 4.0 152¢ 8.3
F;;-“ 26 b 10 «10 970 1.32 458 400 94 3.9 1380 8.5
01-11 24 .2 «30 .03 802 1.09 531 290 46 4.1 1230 8.2
12-20 15 .2 10 <00 555 <75 554 250 32 2.7 909 8.2
Mi']l.-za 5.4 o2 .10 «06 229 «31 1350 120 25 1.2 391 Te7
01-09 6.8 2 «10 +03 296 +40 656 140 13 1.6 500 7.9
10-21 9.6 o2 <00 .09 445 «61 978 180 23 2.6 702 8.2
Ag:-?l 7.3 o2 «10 «00 311 +42 1060 130 19 2.0 535 8.1
01-14 4.9 2 .01 .03 325 <44 2470 130 28 2.1 513 8.0
":3-30 8.1 2 <01 -03 493 <67 1220 200 42 2.5 760 8.0
01-14 10 «3 <04 06 545 «74 1100 230 53 2.8 819 8.2
J‘IJ:EM 11 «3 «00 .03 568 o717 465 240 28 2.8 893 8.2
ngl-;Bo 12 -8 .01 <03 502 .68 388 220 19 2.6 793 8.2
Aa‘l;-n 15 o7 <01 «03 615 <84 161 250 24 3.0 962 8.2
sg;—al 11 .2 .00 .03 675 .92 72.9 270 20 3.4 1020 8.3
01-30 12 o7 «02 «06 538 «73 147 230 13 2.6 832 8.3
WTD. AVG. 10 <3 - - 466 <64 - 195 36 2.4 717 8.0
TIME WTD.
AVG. 16 ol - - 664 +91 - 272 48 3.1 981 8.1
TONS
PER DAY 12 o3 - - 541 - - - — -_ — e
ANALYSES OF ADDITIONAL SAMPLES
ocT.
20c.e 19 <3 — — 798 1.11 59.6 330 63 3.6 1190 7.9
DEC.
23cee 35 ok - - 1190 1.62 482 490 140 4.3 1620 7.0
JAN., 1971
21.:. 24 «5 «00 «05 960 1.31 441 410 74 3.9 1320 7.8
APR.
20eee 8.3 «2 =20 <15 461 <63 1000 190 72 2.4 706 T7
JUuLY
20eee 15 .6 «09 « 06 713 «97 78.9 310 42 3.0 1130 7.6
DIS-
SOL- DIS-
VED DIS- SOLVED
PHOS- SOLVED MAN-
DIS- PHORUS  BORON GANESE
CHARGE (P) (B) (MN)
DATE TIME (CFs)  (MG/L)  (UG/L) (UG/L)
APR.
20::a 1030 805 .060 120 0
MAY
2060 1100 120 «050 - -
JUNE
2lese 1400 245 .050 == -
JuLy
20e0e 1200 41 .030 230 8
AUG.
24be0e 1200 52 +070 - e
SEP.

16c.e 1200 79 060 = ==



58
DAY ocT
1 958
2 964
3 964
4 993
5 990
6 993
7 997
8 1030
9 1030
10 1060
11 1070
12 1100
13 1100
14 1100
15 1100
16 1110
17 1150
18 1160
19 1190
20 1180
21 1190
22 1200
23 1220
24 1240
25 1250
26 1250
27 1080
28 1100
29 1100
30 1180
31 1200
MONTH 1100
YEAR 1020

LOCATION.--Lat 48°09136", long 106°35'31", in NE}NW} sec.29, T.28 N.

MILK RIVER BASIN
06172000 MILK RIVER AT VANDALIA, MONT.--Continued

SPECIFIC CONDUCTANCE (MICROMHOS AT 25°C), WATER YEAR OCTOBER 1970 TO SEPTEMBER 1971

NOV

1240
1370
1300
1300
1300

1310
1290
1260
1250
1360

1230
1250
1290
1290
1250

1270
1340
1390
1520
1630

1330
1310
1360
1480
1410

1450
1420
1420
1430
1470

1350

DEC

1530
1530
1500
1500
1530

1550
1600
1550
1490
1480

1500
1530
1600
1530
1540

1530
1550
1550
1600
1580

1600
1640
1620
1680
1730

1730
1730
1770
1740
1730
1730

1600

JAN

1710
1630
1610
1590
1590

1570
1570
1530
1530
1530

1530
1530
1540
1530
1530

1510
1510
1530
1460
1450

1450
1440
1440
1440
1440

1430
1390
1410
1410
1410
1410

1500

" FEB

1400
1390
1370
1310
1280

1330
1340
1370
1280
1220

1080
945
888
888
835

842
862
905
980
nv

341
307
319
446

MAR

368
413
452
514
483

517
508
534
564
596

596
612
631
649
685

814
881
737
654
622

657
533
489
475
482

497
517
521
543
572
525

569

APR

464
442
478
428
442

485
494
530
527
551

557
562
562
635
718

736
745
718
734
716

683
692
700
697
772

815
842
883
897
842

645

MAY

826
846
826
875
892

839
824
866
849
878

829
849
836
778
829

839
839
831
875
904

962
937
937
969
937

904
878
824
875
803
T41

861

JUN

721
758
758
758
758

758
754
773
77
799

799
844
854
842
821

808
761
767
787
819

799
781
799
793
797

821
821
819
837
854

795

JuL

897
1000
989
978
928

944
912
954
993
1040

1030
1030
1040
1040
1040

1040
1040
1080
1080
1080

1100
1100
1100
934
928

882
903
961
978
968

1000

AUG

987
924
924
930
1090

1030
1120
1120
1110
1090

1090
1050
1050
1030
1020

1030
1030
1020
1020

984

984
981
984
984
981

1000
1020
1020
1030
987
924

1020

SEP

890
854
851
854
828

808
810
906
816
825

805
788
780
780
T64

780
780
780
780
780

786
805
839
864
876

876
876
876
876
876

827

06174200 MILK RIVER NEAR GLASGOW, MONT.

R.40 E., Valley County

Highway 24, 0.2 mile downstream from Willow Creek, 2.9 miles sou%heast of Glasgow, and at
DRAINAGE AREA.--23,200 sq mi, approximately.

DATE

ocT.
20...0
NOV.
23eee
DEC.
23e0e
JAN.
21l
APR.
Ol...
20eee
MAY
20...
JUNE
22e40
JULY
2040
AUG.
24400
SEP.
2leee.

CHEMICAL ANALYSES, WATER YEAR OCTOBER 1970 TO SEPTEMBER 1971

TIME

1200
1300
1230
1400

1100
1300

1400
0930
1400
1000

1000

DIS-
DIS- SOLVED
SOLVED MAG-
CAL- NE-

DIS- CIuM SIUM SODIUM
CHARGE (ca) (MG) {NA)
(CFS) (MG/L) (MG/L) (MG/L)
100 68 34 141
120 93 37 -—
160 100 52 o
200 94 51 190

3000 27 11 -
600 50 21 49
180 43 25 -
400 40 26 =

30 75 36 140

90 67 34 -—

85 53 26 =

DIS-
SOLVED

CHLO- FLUO-

SULFATE RIDE RIDE

(S04) (cL) (F)

(MG/L) (MG/L) (MG/L)
330 22 oh
480 25 _—
510 35 ool
460 31 -5
180 3.8 =
180 8.9 -5
250 17 -
200 14 -
340 32 -6
340 24 _—
210 17 -

at bridge on State
mile 58.0.

NITRATE
(N}

(MG/L)

.00

+00

-5



DAY ocr
1 12.5
2 13.0
3 11.5
& 11.5
5 12.0
6 10.0
7 8.0
8 7.5
9 7.0

10 7.0
11 7.0
12 8.5
13 8.0
14 Te5
15 6.0
16 6.0
17 T.5
18 6.5
19 7.0
20 7.0
21 7.5
22 7.0
23 7.0
24 7.0
25 6.5
26 5.5
27 5.0
28 4.5
29 4.5
30 4.5
31 4.0
MONTH 7.5
YEAR 9.5

PERIOD OF RECORD.--Chemical analyses:

MILK RIVER BASIN
06172000 MILK RIVER AT VANDALIA, MONT.--Continued

TEMPERATURE (°C) OF WATER, WATER YEAR OCTOBER 1970 TO SEPTEMBER 1971

NOV

DREEIER)
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DATE

ocT.
20c..
NOV.
23...
DEC.
2340
JAN.
2leee
APR.
0Ol...
20000
MAY
20...
JUNE
22...
JULY
20e.s
AUG.
24000
SEP.
2lees

o
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couwwoo nwwnwooo ocoowvwwuwn owoown oowoo ooowuwn

=00 00 [=R-N-N-N-} [-X-N-N-X-} [-X-N NN -] [=X-K-R-N-] o0ooo

RERERD

o
.
w

-
>
4

[-X-To
R

ocoocow [=N-N-N-N-] cowwo ovVooo

DR

=OoO00O [~ R-N-N-¥-] [=X-N-N-X-]
DR IR

[=N-N-N-N-} ooowwn

D)

O O0OO0COOCO OO0OOOO
. EREERE .
(=] o

FEB

- O0O0O [=X-N-ReR-]
.. o s s 0 o R
own OCOVOO OWVOOoOO

-
)
oo

MAR APR
0.5 1.0
0.0 1.0
0.0 2.0
0.0 1.5
1.0 1.5
0.5 2.0
0.0 4.0
0.5 4.5
0.5 5.5
1.0 6.5
1.0 5.5
1.0 5.5
1.0 6.0
1.0 7.0
1.0 8.0
1.0 9.0
1.0 9.5
1.0 8.5
1.0 8.5
2.0 9.0
1.5 8.5
0.0 8.5
0.5 9.5
0.5 10.5
0.5 12.0
0.5 10.0
0.5 9.5
0.5 8.5
1.0 9.5
1.5 10.0
1.0 -—
0.5 7.0

MAY

11.5
12.0
13.5
13.5
15.0

15.0
15.0
15.0
15.5
15.0

15.0
16.0
17.5
17.5
14.0

15.5
14.0
12.0
13.0
14.0

14.0
13.5
13.0
14.0
15.0

16.0
17.0
18.5
18.0
18.0
16.5

15.0

JUN

16.0
16.5
17.0
17.5
18.0

17.5
17.5
17.0
18.0
18.0

19.5
20.0
20.0
20.0
20.0

20.0
20.0
20.0
20.5
20.0

22.0
22.5
23.0
22.0
23.0

23.0
21.5
21.0
20.0
20.0

19.5

06174200 MILK RIVER NEAR GLASGOW, MONT.--Continued
July 1969 to September 1971.
REMARKS,--Water discharge estimated from records for station 06171+500, Milk River at Nashua.

CHEMICAL ANALYSES, WATER YEAR OCTOBER 1970 TO SEPTEMBER 1971

NITRITE
PLUS

NITRATE
(

N)
(MG/L)

-10

«20
.10

+00
+03
.08
-00
«69

DIsS-
SOLVED
SOLIDS
{(RESI-
DUE AT
180 C})
(MG/L)

780
1090
1170
1060

316
498

588
572
790
828

546

DIS-
SOLVED
SOLIDS
(TONS

AC-FT)

DIS-

SOLVED

SOLIDS  HARD-
(TONS NESS
PER {CA,MG)
DAY) (NG/L)

211 310
353 380
505 470
572 440
2560 110
807 210
286 210
618 210
64.0 340
201 310
125 240

AMMONI A
NITRO-
GEN
(N)
(MG/L)

.01
«05
-00
.23

<31
«09

«06
.22

TOTAL
PHOS-
PHORUS
(P)
(MG/L)
-070
+060
030

1.0
26

+50
.15

=10

080

JuL

20.0
21.0
21.0
21.0
21.0

21.0
20.0
20.0
20.0
20.0

20.5
20.0
20.0
19.0
20.0

20.5
22.0
21.0
22.0
21.5

22.0
21.5
22.0
23.0
22.0

21.0
22.5
21.0
19.0
20.0
21.0

21.0

BIO-

CHEM-

ICAL
OXYGEN
DEMAND
(MG/L)
2.1
2.5
3.4
1.0

4.0
2.8

2.2
4.7
2.2
1.7

2.3

AUG

21.0
21.5
21.5
21.0
21.5

22.0
24.0
23.5
23.5
22.0

22.0
23.0
23.0
23.0
23.5

23.0
23.0
23.0
23.0
23.0

23.5
23.5
23.0
20.0
20.0

20.0
21.0
21.5
21.0
19.5
19.5

22.0

59

SEP

20.0
19.5
19.0
19.0
19.0

19.0
19.0
18.5
18.0
18.5

18.0
17.5
17.0
15.0
14.5

13.0
13.0
12.5
13.0
13.0

11.5
12.5
12.0
12.0
13.0

13.0
12.0
11.5
11.5
12.0

15.0
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MILK RIVER BASIN
06174200 MILK RIVER NEAR GLASGOW, MONT.--Continued
CHEMICAL ANALYSES, WATER YEAR OCTOBER 1970 TO SEPTEMBER 1971

DIS- DIS- DIS-
DIS-  SOLVED  DIS-  SOLVED SOLVED  DIS-
SOLVED  BERYL- SOLVED  CAD-  CHRO-  SOLVED
DIS-  ARSENIC LIUM  BORON MIUM MIUM  COPPER CYANIDE
TIME  CHARGE (AS) (BE) (8) (cD) (CR) (cu) (CN)
DATE (CFS) (UG/L)  (UG/L)  (UG/L)  (UG/L)  (UG/L)  (UG/L)  (MG/L)
ocT.
200 1200 100 0 0 - 0 0 0 -
DEC.
235 1230 160 = == - == _— k1 .00
JAN.
2Xe0s 1400 200 0 0 270 0 0 2 .00
APR.
20400 1300 600 0 0 110 0 0 0 .00
JULY
20... 1400 30 8 0 250 0 0 3 .00
DI-
DIS-  ALDRIN LINDANE CHLOR-  DDD DDE oDT ELDRIN  ENDRIN
TIME  CHARGE DANE
DATE (CFS) (UG/L)  (UB/L)  (UG/L)  (UG/L)  (UGZL)  (UG/L)  (UG/L)  (UG/L)
ocT.
204 1200 100 .00 .00 .00 .00 .00 .00 .00 .00
JAN., 1971
21ens 1400 200 .00 .00 .00 .00 .00 .00 .00 .00
APR.
20504 1300 600 .00 .00 .00 .00 .00 .00 .00 .00
JuLy
20... 1400 30 .00 .00 .00 .00 .00 .00 .00 .00
FIELD DETERMINATIONS
SPECI- FECAL
FIC coLI-
AIR COND- DIS~ FORM
TEMP-  TEMP-  UCTANCE  SOLVED PH (coL.
TIME ERATURE ERATURE (MICRO- OXYGEN PER
DATE (DEG C) (DEG C)  MHOS) (MG/L)  (UNITS) 100 ML)
ocT.
20... 1200 6.0 10.5 1040 11.0 8.3 66
NOV.
23ve 1300 .0 -8.0 1420 12.6 8.3 110
DEC.
23cee 1230 5 -12.0 1510 12.2 7.9 110
JAN.
2Tewse 1400 .0 -1.0 1550 7.6 7.6 570
APR.
Ol 1100 2.0 -1.0 500 12.0 7.7 120
200s 1300 8.0 14.0 700 10.0 8.1 400
MAY
20... 1400 12.5 9.0 650 8.2 8.0 150
JUNE
225ee 0930 23.0 24.5 810 6.8 8.2 85
JULY
20eee 1400 25.0 33.0 1150 8.0 8.3 150
AUG.
24eee 1000 19.5 17.5 1190 T4 8.5 270
SEP.
2leee 1000 10.5 6.5 850 10.0 8.5 130



MILK RIVER BASIN
06174200 MILK RIVER NEAR GLASGOW, MONT.--Continued
CHEMICAL ANALYSES, WATER YEAR OCTOBER 1970 TO SEPTEMBER 1971

DIs- DIS- DIS-
DIS-  SOLVED  DIS-  SOLVED  DIS-  SOLVED  DIS- DIS-
SOLVED ~ MAN-  SOLVED MOLY-  SOLVED  SELE-  SOLVED  SOLVED
LEAD  GANESE MERCURY BDENUM NICKEL  NIUM  SILVER  ZINC
(P8) (MN) (HG) (D) (NI) (SE) (AG) (ZN)
DATE  (UG/L)  (UG/L)  (UG/L)  (UG/L)  (UG/L)  (UG/L)  {(UG/L}  (UG/L)
ocT.
20... 0 72 .0 [ 2 0 0 10
DEC.
23cee = = = = — sl Lt ]
JAN.
21e00 0 o .0 [ 0 19 0 20
APR.
200 0 0 .2 1 12 0 0 10
JuLY
20... 0 1 < 22 2 6 0 T
HEPTA~
HEPTA-  CHLOR DI- METHYL
CHLOR  EPOXIDE  MALA-  PARA-  AZINON PARA-  2,4~D  2,4,5-T  SILVEX
THION  THION THION
DATE  (UG/L}  (UG/L)  (UG/L)  (UG/L)  (UG/L)  {UG/L)  (UG/L)  (UG/L)  (UG/L)
ocy.
205ee .00 .00 .00 .00 .00 .00 - - -
JAN., 1971
2l... .00 .00 .00 .00 .00 .00 .16 .00 .00
APR.
20... .00 .00 .00 .00 .00 .00 .00 <00 .00
JuLy
20... .00 .00 - - - - .70 .01 .00

61
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LITTLE PORCUPINE CREEK BASIN
06175400 FRAZER RESERVOIR OUTLET AT FRAZER, MONT.

LOCATION,.--Lat 48°03'18", long 106°00!'28", in SE}NW} sec.35, T.27 N., R.44+ E,, Valley County, at outlet of Frazer
Reservoir, 1 mile southeast of Frazer,

DATE

ocT.
Oleeo
MAY
18,0
JUNE
Ol...
26000
JULY
07cae
AUG.
02¢ee
SEP.
09..e

TIME

0930
0930

1400
1515

1030
1600

1445

DIS- TEMP-
CHARGE ERATURE
(CFS) {DEG C)

10 12.0

9.0 11.0
6.0 14.0
9.0 22.0
6.0 18.0
6.0 20.0
6.0 21.0

SILICA
(s102)
(MG/L)

-
.

DIS-
SOLVED
IRON
(FE)
(ue/1)
430

20

20
10

20
20
10

DIS-
SOLVED
CAL-
CIuM
(ca)
(MG/L)
38
42

44
44

37
41

38

DIS-
SOLVED
MAG-
NE-
SIUM
(MG)
{MG/L)

15

15

16
17

16
17
17

MISSOURI RIVER MAIN STEM
06177000 MISSOURI RIVER NEAR WOLF POINT, MONT.

SODIUM
(NA)
(MG/L)
120
82

85
90

94
97

110

CHEMICAL ANALYSES, WATER YEAR OCTOBER 1970 TO SEPTEMBER 1971

PO-
TAS—
SIUM
(K)
(MG/L)
Bek
7.8

8.1
Be4

8.2
8.6
9.2

BICAR-
BONATE
{HCO3)
{MG/L)
182
197

210
208

176
197
203

CAR-
BONATE
(co3)
(MG/L)

-

© © o o0 ©o w

SULFATE
(S04)
(MG/L)

220
190

180
200

210
210
240

LOCATION,~-Lat 48°03'57", long 105°32'12", in SWNW} sec.28, T.27 N,, R.48 E., McCone County, at gaging station at
oridge on State Highway 13, 5 miles southeast of Wolf Point, 7.8 miles downstream from Wolf Creek, and at mile

1,701k,
TIME
DATE
ocT.
22000 1400
NOV.
25cee 1315
DEC.
23... 1345
JAN.
20ees 1430
FEB.
22... 1100
MAR.
240es 1330
APR.
22... 1400
MAY
2leee 1200
JUNE
23... 1100
JuLy
22¢ea 1100
AUG.
2600a 1330
SEP.
22000 1300

DIS-
CHARGE
{CFS)

12500
10800

8330
15100
15600
11700
14900
14300
12400
11100
10300

9070

TEMP-
ERATURE
{DEG C)

10.5
2.5
-0
1.5
2.0
3.0
5.5
8.0
14.5
14.5
17.0

11.0

SILICA
{s102)
(MG/L)
7.5
6.5
T.7
7.0
7.2
7.3
7.6
6.8
6.9
T.2
Be4

9.4

DIS~
SOLVED
IRON
(FE}
(uG/L)

30
20
30
120
110
30
30
20
20
10
10
40

DIS-

SOLVED

CAL-
CIUM
(CA)

(MG/L)

57
60
65
61
62
57
59
59
56
53
58

54

DIS-

SOLVED

MAG~-
NE-

SIUM
(MG)

(MG/L)

23
20
26
20
19
21
22
22
22
22
21
21

SODIUM

(NA)

(M6/L)

52
53
54
47
47
56
61
52
44
44
46

46

CHEMICAL ANALYSES, WATER YEAR OCTOBER 1970 TO SEPTEMBER 1971

PO~
TAS-
SIUM
(K}
(MG/L)
4.2
4e3
4.8
4e2
4.3
4e3
601
3.8
4.0
3.6
3.6
3.8

BICAR-
BONATE
{HCO3)
(Me/L)
193
196
203
194
196
192
189
197
201
194
196

207

CAR~
BONATE
{C03)
(MG/L)

© © ©o © ©

SULFATE
{504}
(MG/L)

170
180
i80
180
160
180
189
160
160
160
160

160


http:105�32.12
http:48�03.57
http:48�03.18

LITTLE PORCUPINE CREEK BASIN 63

06175400 FRAZER RESERVOIR OUTLET AT FRAZER, MONT.--Continued

PERIOD OF RECORD.--Chemical analyses: October and November 1961, April 1962 to September 1971.
REMARKS.--No flow during most of water year.
CHEMICAL ANALYSES, WATER YEAR OCTOBER 1970 TO SEPTEMBER 1971
DIS- DIS-
DIS- SOLVED SOLVED DIS- DIS- NON- SODIUM SPECI-
SOLVED NITRITE ORTHO SOLIDS SOLVED SOLVED CAR- AD- FIC
CHLO- FLUD- PLUS PHOS~- {SUM OF SOLIDS SOLIDS HARD- BONATE SORP- COND-
RIDE RIDE NITRATE PHATE CONSTI- (TONS (TONS NESS HARD- TION UCTANCE PH
(cL) (F) (N) (PO4) TUENTS) PER PER (CA,MG) NESS RATIO (MICRO-
DATE (MG/L) (MG/L) (MG/L) (MG/L) (MG/L) AC-FT) DAY) (MG/L) {MG/L) MHOS) (UNITS)
OoCT.
Olees 19 o5 - - 523 .72 14.3 150 0 4.2 900 8.6
MAY
18¢ee 5.9 5 .03 .03 447 .61 10.9 170 5 2.8 710 T4
JUNE
Oleee 5.8 5 .02 <06 451 .61 T.31 180 4 2.8 725 Teb6
24000 6.1 -4 <04 .21 480 65 11.7 180 9 2.9 715 8.0
JULY
07cee 6.3 b «09 21 465 63 7.53 160 14 3.3 712 7.9
AUG.
0200 6.5 5 - 04 .06 485 «66 7.86 170 11 3.2 718 7.3
SEP.
09.ce 9.3 .5 .08 «28 532 «T72 8.62 160 0 3.7 846 7.7

MISSOURI RIVER MAIN STEM

06177000 MISSOURI RIVER NEAR WOLF POINT, MONT.--Continued

DRAINAGE AREA.--82,290 sq mi,

PERICD OF RECORD,--Chemical analyses:
to September 1968, October 1969 to September 1971.

CHEMICAL ANALYSES, WATER YEAR OCTOBER 1970 TO SEPTEMBER 1971

March 1949 to September 1951, September 1961 to September 1962, July 1965

DIS- DIS-
) $.3 SOLVED SOLVED DIS- DIS- NON- SODIUM SPECI-
SOLVED NITRITE ORTHO SOLIDS SOLVED SOLVED CAR~ AD- FIC

CHLO- FLUD- PLUS PHOS- {SUM OF SOLIDS SOLIDS HARD- BONATE SORP- COND~

RIDE RIDE NITRATE PHATE CONSTI- (TONS {TONS NESS HARD- TION UCTANCE PH

cL) (F) (N) (P04) TUENTS) PER PER ({CA,MG) NESS RATIO {MICRO-
DATE {MG/L) (MG/L) {MG/L) {MG/L) (MG/L) AC~FT) DAY) (MG/L) (MG/L) MHOS) {UNITS}
0CT.
22¢0e 10 -7 = -— 424 +59 14700 240 7 1.5 636 8.2
NOV.
250.e 9.2 7 - - 429 .59 12700 230 71 1.5 651 8.3
DEC.
23... 9.4 7 - - 447 .62 10200 260 92 1.5 676 7.0
JAN.
20000 7.5 -7 .00 .00 420 .57 17100 230 71 1.3 531 8.0
FEB.
22... Tt .5 +00 - 05 410 56 17300 230 69 1.2 550 8.0
MAR.
24... 7.2 -8 .10 -06 429 +58 13600 230 71 1.6 630 7.9
APR.
22¢c. 9.3 6 -00 .09 439 +60 17700 240 83 1.7 672 3.2
MAY
2lese 9.3 -5 +00 <06 410 .56 15800 240 76 1.5 648 8,0
JUNE
23¢.. T.5 -7 .01 06 400 +54 13400 230 65 1.3 £43 8.0
JuLy
22ace 7.3 o7 .03 .03 394 =54 11800 220 64 1.3 614 8.4
AUG.
526... 7.7 -8 03 «06 402 .55 11200 230 70 1.3 638 7.9
EP.
22... 9.0 -6 =11 .03 406 «55 9940 220 51 1.3 628 8.1



64 MISSOURI RIVER MAIN STEM

06185500 MISSOURI RIVER NEAR CULBERTSON, MONT.
(Irrigation network station)

LOCATION.--Lat 48°07124"
at bridge on State Highway 16, 3 miles southeast of Cu
at mile 1,620,76.
DRAINAGE AREA,--91,557 sq mi.
PERIOD OF RECORD.--Chemical analyses: July 1965 to September 1971.
Water temperatures: July 1965 to September 1971.

CHEMICAL ANALYSES, WATER YEAR OCTOBER 1970 TO SEPTEMBER 1971

DIS-
DIS~ SOLVED
DIS~ SOLVED MAG- PO~
SOLVED CAL- NE- TAS- BICAR-
DIS- TEMP~ SILICA IRON CIUM SIUM SODIUM SIUM BONATE
TIME CHARGE ERATURE (s102) (FE) (CA) (MG) (NA) (K) (HCOD3)
DATE (CFS) (DEG C) (MG/L) (ue/L) (MG/L) (MG/L) (MG/L) (MG/L) (MG/L)
ocT.
2lese 1330 14300 9.5 T.1 120 58 22 52 4.2 194
NOV.
24000 1330 10000 -0 7.2 0 60 21 56 4.4 198
DEC.
2leee 1300 10000 .0 7.9 150 58 23 52 4.1 201
JAN.
19... 1200 15500 .5 6.5 280 57 23 49 3.9 196
FEB.
22000 1330 18000 -0 T2 130 52 22 47 4e3 190
MAR.
2400 1000 14000 3.0 6.8 40 54 22 50 4.1 195
APR.
2leee 1300 16500 5.5 7.2 50 45 21 78 6.4 166
MAY
2leee 1600 14400 10.0 7.0 20 61 23 41 4.1 193
JUNE
22... 1400 12900 18.0 7.0 10 54 23 51 4.0 204
JuLy
2lees 1200 11800 18.5 7.0 10 53 22 47 4o 199
AUG.
2500 1200 9280 16.5 8.0 10 58 21 49 3.7 203
SEP.
2leee 1400 9400 11.0 8.1 10 58 22 45 3.9 199
DIS- DIS-
SOLVED SOLVED BID-
SOLIDS AMMONIA ORTHO TOTAL CHEM-
(RESI- NITROD- PHOS- PHOS~ ICAL
DIS~ DUE AT GEN PHATE PHORUS OXYGEN
TIME CHARGE 180 C) (N) (PO4) (14 DEMAND
DATE (CFS) (MG/L) (MG/L) {(MG/L) (MG/L) (MG/L)
ocT.
21l... 1330 14300 432 -00 - «20 o8
NOV.
24,.. 1330 10000 440 03 = 13 1.4
DEC.
2lese 1300 10000 458 «02 - 48 2.2
JAN.
19... 1200 15500 438 — -01 — -6
FEB.
22¢0- 1330 18000 408 .13 .00 Cas -8
MAR.
24... 1000 14000 424 «01 .06 - 20 1.1
APR.
2leee 1300 16500 494 .07 =09 26 1.2
MAY
2lece 1600 14400 440 .10 .09 .12 -6
JUNE
22¢.. 1400 12900 442 .00 06 +10 1.0
JuLy
2leee 1200 11800 422 .19 .09 .12 7
AUG.
25¢00 1200 9280 406 .07 .06 .10 %
SEP.
2lee. 1400 9400 392 .13 .03 090 1.9

CAR-
BONATE
(Co3)
(MG/L)

© © ©o © o

long 104°28'30", in SE}NW} sec.3, T.27 N., R,56 E., Richland County, at gaging station
1bertson, 9.6 miles downstream from Big Muddy Creek, and

SULFATE
(S04)
(MG/L)

170
180
180
170
130
150
220
160
170
160
160
160


http:1,620.76

MISSOURL RIVER MAIN STEM 65
06185500 MISSOURI RIVER NEAR CULBERTSON, MONT.--Continued

EXTREMES,--1970-71:
Specific conductance: Maximum daily, 765 micromhos Dec. 10; minimum daily, 455 micromhos Jan. 3.
Water temperatures: Maximum, 20.0°C Aug. 7-9; minimum, freezing point on many days during November to March.

Period of record:
Specific conductance: Maximum daily, 807 micromhos May 10, 19703 minimum daily, 338 micromhos Mar. 30, 1967.
Water temperatures: Maximum observeé, 24,5°C July 17, 196%; minimu.m, freezing point on many days during winter

periods.
CHEMICAL ANALYSES, WATER YEAR OCTOBER 1970 TO SEPTEMBER 1971
DIS-
OIS~ SOLVED DIS- DIS- NON- SODIUM SPECI-
SOLVED NITRITE DIS~ SoLIDS SOLVED SOLVED CAR- AD- FIC

CHLO- FLUO- PLUS SOLVED (SUM OF SOLIDS SOLIDS HARD- BONATE SORP- COND-

RIDE RIDE NITRATE BORON CONSTI- (TONS (TONS NESS HARD- TION UCTANCE PH

(cu) (F) (N} (8) TUENTS) PER PER (CA, MG} NESS RATIO {MICRO-
DATE (MG/L) {MG/L) (NG/L) (uG/L) {MG/L) AC-FT) DAY) (MG/L) (MG/L) MHOS) (UNITS)
ocT.
2lean 9.1 -7 = 30 416 =59 16700 240 T4 1.5 = ==
NOV.
280ea 11 .8 —— 130 443 .60 11900 240 76 1.6 654 8.2
DEC.
2lece 9.0 o7 == 110 435 .62 12400 240 86 1.6 671 =
JAN.
19+ 7.5 T .00 100 410 <60 18300 240 69 1.4 671 ==
FEB.
22¢0s 8.1 -8 .10 - 370 55 19800 220 64 1.4 615 —
MAR .
240 7.0 9 .10 _— 391 .53 16000 230 65 1.5 596 7.9
APR.
2leae 9.4 .2 .00 120 469 «67 22000 200 63 2.4 733 7.1
MAY
2le.e 9.3 6 .00 — 401 <55 17100 250 89 1.1 665 7.9
JUNE
22¢ee 9.8 .6 <04 — 420 «60 15400 230 62 1.5 663 8.3
JULY
2leas el -9 <01 110 402 57 13400 220 60 lo& 643 8.1
AUG.
250 7.5 -8 06 b 408 «55 10200 230 65 1.4 609 8,0
SEP.

2lece 9.3 6 «07 - 405 .53 9950 240 72 1.3 632 8.1



66

TIME

DATE
ocT.

2leee 1330
JAN., 1971

19... 1200
APR.

2leee 1300
JuLy

2le.. 1200

MISSOURI RIVER MAIN STEM
06185500 MISSOURI RIVER NEAR CULBERTSON, MONT,--Continued

CHEMICAL ANALYSES, WATER YEAR OCTOBER 1970 TO SEPTEMBER 1971

TIME

1330
1300
1200
1330
1000
1300
1600
1400
1200
1200

1400

DIs-
CHARGE

(CFS)

14300
15500
16500

11800

DIS-
CHARGE
(CFS)

14300
10000
15500
18000
14000
16500
14400
12900
11800

9280

9400

DIS-
SOLVED
ARSENIC

(AS)
{UG/L)

ALDRIN LINDANE

(uG/L)

«00
.00
.00

=00

(UG/L)

- 00
.00
.00

-00

DIS-
SOLVED
BERYL-

LIUM

(BE)
(uG/L)

CHLOR-
DANE
(uG/L)

.00
.00

.00

DIS-
SOLVED
CAD-
MIUM
(co)
(uG/L)

DDD

tuG/L)

-00

00

.00

DIS-
SOLVED
CHRO-

MIUN

(CR)}
(uG/L}

DDE
(uG/7L)

=00
.00
- 00

00

DIS-
SOLVED
COPPER

(cu)
{uG/L)

oDT

(uG/L)

.00
.00

00

CYANIDE
(CN)
{MG/L)

.00
«00

DI-
ELDRIN

e/

«00
- 00
+00

.00

ENDRIN
(ue/L)

.00
«00
<00

=00



MISSOURI RIVER MAIN STEM

06185500 MISSOURI RIVER NEAR CULBERTSON, MONT.--Continued
CHEMICAL ANALYSES, WATER YEAR OCTOBER 1970 TO SEPTEMBER 1971

DIS~ DIS~ DIS~
DIS~- SOLVED DIS- SOLVED DIS- SOLVED DIS- DIs~
SOLVED MAN- SOLVED MOLY~- SOLVED SELE- SOLVED SOLVED
LEAD GANESE MERCURY BDENUM NICKEL NIUM SILVER ZINC
(PB) {MN) (HG) (MO) (NI) (SE} (AG) (ZN)
DATE (uG/L) {uG/sL) (uG/L) (uG/L) (uG/L) (uG/1) (uG/L} uG/Ld
ocT.
2leee 0 11 -0 20 3 0 0 0
DEC.
2leas == == = Ee —= - L -
JAN.
19... 0 0 -0 0 4 0 ] 40
FEB.
22ees L 0 - == - L= = e
MAR.
2400a - 0 -— - - - - =
APR.
2leee 0 0 .1 5 26 40 0 3
MAY
2lecs s 0 - - - = - -
JUNE
22s00 = 17 - ot = s = -
JULY
2lece 1 o} s1 14 2 0 0 10
AUG.
25400 Sl 0 - == - = e =2
SEP.
2leae g 0 e bated - — - ==
HEPTA-
HEPTA- CHLOR DI- METHYL
CHLOR EPOXIDE MALA-~ PARA- AZINON PARA- 2+:4-D 29495~ SILVEX
THION THION THION
DATE {uG/L) (uG/L) tuesL) (uG/L) (uG/L) {UG/L) (uG/7L) ue/7L) {(UG/L)
ocT.
2l... =00 - 00 .00 +00 -00 .00 «00 .00 <00
JAN., 1971
19... .00 .00 .00 .00 .00 .00 .00 .00 .00
APR.
2l... «00 « 00 «00 - 00 =00 .00 .00 «00 -00
JULY
2leea .00 .00 == - == == - 00 .00 00

67
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DAY

VN

659
648
646
646
646

646
641
648
648
646

659
661
649
641
646

659
655
662
664
651

648
651
661
659
661

651
655
655
661
662
662

644

SPECIFIC CONDUCTANCE (MICROMHOS AT 25°C) WATER YEAR OCTOBER 1970 TO SEPTEMBER 1971

NOV

656
663
674
6T4
665

669
663
650
648
649

649
650
648
642
649

649
650
675
669
650

646
650
656
721
677

664
677
675
707
710

664

MISSOURI RIVER MAIN STEM
06185500 MISSOURI RIVER NEAR CULBERTSON, MONT,.--Continued
CHEMICAL ANALYSES, WATER YEAR OCTOBER 1970 TO SEPTEMBER 1971

FIELD DETERMINATIONS

SPECI- FECAL
FIC coLi-
AIR COND- DIS- FORM
TEMP- TEMP- UCTANCE SOLVED PH (COL.
TIME ERATURE ERATURE (MICRO- OXYGEN PER
DATE (DEG C) (DEG C) MHOS ) (MG/L) (UNITS) 100 ML)
oCcT.
2lees 1330 9.5 14.0 610 10.0 8.5 10
NOV.
24000 1330 .0 8.5 650 11.8 8.4 0
DEC.
2lese 1300 .0 -8.0 el 12.6 8.4 3
JAN.
19... 1200 5 =15 660 11.2 8.4 180
FEB.
22eee 1330 <0 5.0 600 11.6 8,2 14
MAR.
24000 1000 «5 1.0 610 12.4 8.2 0
APR.
2leee 1300 5.5 8.5 640 10.0 8.2 0
MAY
2le.e 1600 10.0 17.0 665 10.2 8.1 20
JUNE
224 1400 18.0 31.0 660 B.6 Be4 23
JULY
2l.ee 1200 1845 29.0 640 8.8 8.2 56
AUG.
2500 1200 16.5 23.0 635 9.0 8.5 40
SEP.
21leee 1400 11.0 10.0 635 10.6 8.5 8

DEC JAN FEB MAR APR MAY JUN JuL
692 5713 657 614 613 700 630 667
680 538 659 601 615 692 657 665
682 455 659 596 615 686 666 665
694 576 647 633 617 676 657 667
697 673 647 618 629 676 654 667
720 647 647 614 615 684 654 667
713 598 644 618 615 686 654 667
708 671 648 611 603 684 647 667
694 658 657 618 600 670 652 667
765 629 659 618 578 672 642 654
667 631 659 614 575 670 647 654
667 574 657 627 566 672 652 659
677 610 653 608 579 681 662 664
678 623 646 575 602 669 653 667
664 673 643 542 614 669 642 659
654 561 639 557 614 657 652 659
658 661 643 550 640 662 652 659
667 585 647 568 645 662 667 659
667 595 675 583 643 667 669 659
658 618 644 579 666 656 666 653
638 602 633 587 672 654 656 651
650 674 633 606 674 656 654 650
650 608 644 614 689 654 656 650
612 608 660 635 704 654 654 644
590 632 647 648 106 667 662 651
538 633 647 633 704 656 662 653
546 648 657 627 708 654 662 653
626 704 644 627 708 656 656 651
594 627 S 620 708 653 656 651
600 676 ——— 627 708 654 656 651
688 679 — 489 —— 653 ——— 651
659 621 650 602 641 668 655 658

AUG

650
658
648
654
6548

647
640
631
633
631

631
632
631
627
622

623
631
627
635
633

633
631
631
631
640

635
623
627
623
627
632

634

SEP

634
624
622
621
610

619
624
629
646
629

626
635
633
626
630

624
624
626
626
622

621
624
620
625
626

625
624
622
624
624

626
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MiSSOURI RIVER MAIN STEM
06185500 MISSOURI RIVER NEAR CULBERTSON, MONT,--Continued
TEMPERATURE (°C) OF WATER, WATER YEAR OCTOBER 1970 TO SEPTEMBER 1971

DEC JAN FEB MAR APR MAY JUN JuL AUG SEP
0.0 0.0 0.0 0.0 2.5 8.0 10.5 14.5 16.0 e
0.0 0.0 0.0 0.0 2.5 8.0 11.5 16.5 16.5 =
0.0 0.0 0.0 0.0 2.0 9.0 12.5 18.5 17.0 ——
0.0 0.0 0.0 0.0 2.0 9.5 14.5 17.0 18.0 o
0.0 0.0 0.0 0.0 2.5 10.0 15.0 17.0 19.0 R
0.0 0.0 0.0 0.0 3.0 10.5 15.5 17.5 19.0

0.0 0.0 0.0 0.0 5.0 11.0 14.5 17.0 20.0

0.0 0.0 0.0 0.0 5.5 11.0 13.0 15.5 20.0 =
0.0 0.0 0.0 0.0 7.0 12.0 13.0 16.0 20.0 ——
0.0 0.0 0.0 0.0 7.0 11.5 14.5 17.5 18.0 ==
0.0 0.0 0.0 0.0 7.0 1i.0 15.5 17.5 18.0 ———
0.0 0.0 0.0 0.0 6.5 11.0 16.0 17.5 18.0 ==
0.0 0.0 0.0 0.0 5.5 12.0 18.0 16.5 18.5 ==
0.0 0.0 0.0 0.0 5.5 12.5 18.0 17.0 18.5 ——
0.0 0.0 0.0 0.0 7.0 12.0 17.0 17.0 19.5 —
0.0 0.0 0.0 0.0 7.5 11.5 17.0 18.0 19.5 m—
0.0 0.0 0.0 0.0 7.0 11.0 16.5 18.0 18.5 -
0.0 0.0 0.0 0.0 7.0 9.5 15.0 18.0 17.5 ===
0.0 0.0 0.0 0.0 6.5 9.0 15.5 18.0 17.5 S
0.0 0.0 0.0 0.5 6.0 9.5 15.5 18.0 17.5 s
0.0 0.0 0.0 0.5 5.5 10.0 16.5 18.0 18.5 =
0.0 0.0 0.0 0.5 5.0 10.0 17.5 17.0 18.0 —
0.0 0.0 0.0 0.0 6.5 9.5 17.5 18.0 18.5 ==
0.0 0.0 0.0 0.0 8.0 10.0 18.0 18.5 16.0 ==
0.0 0.0 0.0 0.0 7.5 11.0 18.5 17.5 16.5 ===
0.0 0.0 0.0 0.0 7.0 12.0 18.5 16.0 16.5 —
0.0 0.0 0.0 0.5 6.0 13.0 17.5 16.5 17.0 —
0.0 0.0 0.0 0.5 5.0 14.5 15.0 15.0 18.5 o
0.0 0.0 = 0.5 6.0 15.0 14.0 15.0 18.5 ===
0.0 0.0 = 0.5 7.0 14.0 13.5 16.0 17.0 e
0.0 0.0 E== 0.5 —— 11.5 L 16.0 16.5 ==
0.0 0.0 0.0 0.0 5.5 11.0 15.5 17.0 18.0 ==



70

LOCATION,.--Lat 45°35'50", long 110°33'55"
bridge on former U.S. Highway 89, 2 m

481.3.

DRAINAGE AREA.--3,551 sq mi.

PERIOD OF RECORD,--Chemical analyses:
Water temperatures:

EXTREMES,--1970-71:

Dissolved solids:
Hardness: Maximum, 96 mg/i
Specific conductance:

TIME

DATE

ocT.
01-31
NOV.
01-30
DEC.
01-19
20-31
JAN.
01-31
FEB.
01-28
MAR.
01-31
APR.
01-30

01-07
08-26

WTD. AVG.
TIME WTD.
AVG.
TONS
PER DAY

1300
1600
1530

DIS-
CHARGE
(CFS)
2390
1960

1680
1590

1470
1640
1570
1850
3550
7440
15700

13900
22800

15000
9120

5270
3320

5240

2300
1680
2150
9060

Maximum

YELLOWSTONE RIVER BASIN

06192500 YELLOWSTONE RIVER NEAR LIVINGSTON, MONT.

TEMP~
ERATURE
(DEG C)

6.5

8.0
17.0

DIS-
SOLVED
SILICA
(5102)
(MG/L)

22
22

25
25

r4 4
25
27
24
23
20
17

18
16

16
17

18
20
19
22

263

ANALYSES OF ADDITIONAL SAMPLES

21
26
26

16

{1

186 mg/1 Dec. 20-31; minimum
Jan, 1-31; minimum, 3% mg/l
Maximum daily, 312 micromhos Jan, 7; minimum daily, 87 micromhos June 21, 22.

DIS-
SOLVED
TRON
(FE)
(uG/L)

100
20
20
30
40
60

20
30

20
20

10

40
160
50
20

in NEJNWNWi sec.12
es downstream from

DIS-

SOLVED

CAL-
CIUM
(CA)
(MG/L)
23
23

23
24

26
22
22
20
18
14
11

12
9.2

10
14

14
19
14
19

196

du

%

October 1969 to September 1971.
October 1969 to September 1971,

DIS-
SOLVED
MAG-
NE-
SIuM
(MG)
(MG/L)

T.3 S., R.
ce Creek,

70 mg/1l June 9-30.
une 9-30.

DIS~
SOLVED
SODIUM

(NA)
(MG/L)

17
18

19
20

20
19

24

142

17
19
18
12

9 E.
L mie

Park County
s south of

CHEMICAL ANALYSES, WATER YEAR OCTOBER 1970 TO SEPTEMBER 1971

DIS-

SOLVED
PO-
TAS-
SIUM
(K)

(MG/L)

wN v~

N
.
>

2.1

BICAR-
BONATE
(HCO3)
(MG/L)
104
103

105
111

110
105
109
101
92
54

67
52

55
69

76
94
71
91

1000

CAR-
BONATE
(C03)
(MG/L)

o ©o©0o © o

~N o o L= o oo oo ocoo >

© N © ©

at gaging station at
f.ivingston, and at mile

DIS-
SOLVED
SULFATE
(504)
(MG/L)
27
30

35
36

29
36
32
33
20
5.8
7.5

9.8
7.0

11
14

26
29
16

25

N
N
w

29
24
26
15



YELLOWSTONE RIVER BASIN 71
06192500 YELLOWSTONE RIVER NEAR LIVINGSTON, MONT.--Continued

EXTREMES, 1970-71.--Continued
Water temperatures: Maximum observed, 20. 5°C Aug. 4 375 103 minimum, freezing point on several days during
November to March.

Period of record:
Dissolved solids: Maximum, 197 mg/l Feb. 1- 28 1970; minimum, 70 mg/1 Ju.ne 15 -30, 1970, June 9-30, 1971.
Hardness: Maximum, 96 mg/i Jan. 1-31, 1971; minimm, 3% mg/1 June 9-30,
Specific conductance: Maximum daily, 398 micromos ]&pr. 3, 19703 mimmu.m daily, 87 micromhos June 23, 25,

1970, June 21, 22, 1971,
Water %emperatures- Maximum observed, 21.0°C Aug. 6, 7, 11, 16, 1970; minimum, freezing point on several

days during winter periods.

REMARKS.--Daily samples for chemical analysis composited by discharge. Additional samples were collected for
more comprehensive definition of water quality at this station.

CHEMICAL ANALYSES, WATER YEAR OCTOBER 1970 TO SEPTEMBER 1971

DIS- DIS-
DIS~ DIS- SOLVED SOLVED DIS- DIS- NON- SODIUM SPECI-
SOLVED SOLVED NITRITE ORTHO SOLIDS SOLVED SOLVED CAR- AD- FIC
CHLO- FLUO- PLUS PHOS- (SUM OF SOLIDS SOLIDS HARD- BONATE SORP=- COND-
RIDE RIDE NITRATE PHATE CONSTI- (TONS (TONS NESS HARD- TION UCTANCE PH
(cL) (F) (N) (P04) TUENTS) PER PER (CA,MG) NESS RATIO (MICRO-

DATE {MG/L) (MG/L) {MG/L) (MG/L) (MG/L) AC-FT) DAY) {MG/L) (MG/L) MHOS) (UNITS)

oCT.
01-31 8.8 .5 - . 162 .22 1050 86 0 -8 244 8.0
NOV.

01-30 8.0 1.0 = == 165 .26 995 86 1 -9 254 8.0
DEC.

01-19 10 .8 == — 178 .24 812 93 7 -9 279 8.0

20-31 11 -9 == == 186 25 798 93 2 -9 278 8.0
JAN.

01-31 11 9 .10 «00 180 .24 14 96 6 .9 277 8.5
FEB.

01-28 9.4 -9 .20 09 176 24 779 82 0 9 259 8.1
MAR.

01-31 11 .8 .10 «00 184 .25 780 84 0 1.1 283 8.0
APR.

01-30 7.9 -6 02 .09 170 23 849 79 0 -9 257 7.9
MAY
01-07 5.0 -5 .00 +06 134 .18 1280 69 0 .7 204 7.5
08-26 2.9 o4 00 «06 93 .13 1870 54 0 5 148 T.7
27-31 1.7 .2 .01 +15 74 +10 3140 41 0 -3 107 1.7
JUNE

01-08 2.6 .5 .00 +09 87 <12 3270 44 0 oh 121 7.7

09-30 1.9 .6 .02 .09 70 .10 4310 34 0 o4 95 7.0
JULY

01-22 3.4 6 .01 «03 81 .11 3280 39 0 o5 122 T.6

23-31 4.9 .6 <06 .03 101 <14 2490 51 0 .6 156 7.8
AUG.

01-31 3.8 o4 .00 .03 119 +16 1690 53 0 o7 172 T.7
SEP.

01-30 T.1 -6 .01 +03 145 .20 1300 73 [ o7 213 7.6
WTD. AVG. 4.4 .6 = == 105 .15 - 52 0 .6 156 7.6
TIME WTD.

AVG. 7.2 T == — 145 =20 == 72 1 .8 219 7.9
TONS
PER DAY 62 8.2 e -— 1490 -— - -— - == - L
ANALYSES OF ADDITIONAL SAMPLES
ocT.
2244 8.6 .8 == == 159 .21 981 81 2 .8 247 7.9
JAN., 1971
26ee. 9.4 -9 -00 .10 160 .22 726 T 0 -9 243 7.6
APR.
26eee 8.5 -7 .10 06 166 - 964 85 3 9 247 8.4
JULY

27eea 4.9 -6 -05 15 101 «14 2470 44 0 .8 143 T.7



72 YELLOWSTONE RIVER BASIN
06192500 YELLOWSTONE RIVER NEAR LIVINGSTON, MONT.--Continued

CHEMICAL ANALYSES, WATER YEAR OCTOBER 1970 TO SEPTEMBER 1971

DIS-
SOL- DIS-
VED DIS- SOLVED
PHOS- SOLVED MAN-
DIS- PHORUS  BORON GANESE
CHARGE (P) (B) (MN)
DATE TIME (CFS)  (MG/L)  (UG/L) (UG/L)
0CT.
22¢0e 1300 2300 «020 - -
NOV.
2500 1135 2090 .010 - -
DEC.
2200 1630 1620 «000 - -
JAN., 1971
2600 1600 1680 .030 380 0
FEB.
23,00 0950 1560 <020 == v,
MAR.
24000 0845 1600 .080 == >
APR.
26ece 1530 2150 «020 200 110
MAY
2600 0755 7660 +050 -0 s
JUNE
16cee 1045 23100 <060 - —
JUuLy
2Teee 1500 9060 +060 14C ]
AUG.
25.e0 1800 3980 «070 - -
SEP.
2leee 1330 3030 .060 - -

SPECIFIC CONDUCTANCE (MICROMHOS AT 25°C), WATER YEAR OCTOBER 1970 TO SEPTEMBER 1971

DAY ocT NOoV DEC JAN FEB MAR APR MAY JUN JUuL AUG SEP
1 231 243 254 265 250 283 266 245 108 115 158 193
2 231 243 252 265 252 283 271 241 115 123 156 198
3 231 247 261 281 250 286 273 210 115 115 158 198
4 231 251 252 300 252 283 271 196 115 111 152 195
5 234 251 273 309 252 280 273 197 115 115 153 195
6 233 253 294 300 270 283 271 184 113 115 159 202
7 233 249 300 312 273 283 248 181 111 114 161 197
8 233 243 300 289 270 283 253 162 102 120 160 202
9 233 251 270 286 278 283 250 154 92 119 161 202

10 233 243 254 284 261 283 253 170 90 117 161 206
11 233 249 261 289 261 283 250 154 89 119 162 206
12 233 251 254 289 252 272 250 140 93 120 167 206
13 234 249 275 284 261 280 259 138 94 121 167 208
14 233 249 300 281 254 265 253 128 91 120 170 209
15 240 251 300 286 261 265 250 146 90 125 170 211
16 234 251 261 286 252 272 248 136 91 127 171 211
17 240 251 254 265 252 262 246 124 89 125 177 212
18 240 251 252 260 261 272 246 133 90 130 177 217
19 234 251 268 265 261 278 248 147 89 133 177 217
20 233 253 273 260 252 286 253 154 94 131 179 217
21 234 251 273 260 261 272 250 161 87 133 180 217
22 234 253 275 265 273 280 253 162 87 135 184 222
23 240 255 297 265 273 262 250 172 91 152 189 222
24 240 264 294 276 273 280 248 160 89 145 188 224
25 246 251 2715 281 273 272 248 153 97 152 188 224
26 246 238 286 265 250 265 246 142 94 160 189 224
27 248 238 286 263 273 260 248 115 98 146 190 224
28 248 238 278 263 275 260 250 97 107 146 190 227
29 250 249 273 263 === 262 248 101 108 146 190 229
30 246 253 273 263 — 260 250 102 112 152 190 229
31 248 o 273 263 e 260 = 109 o — 152 190 —
MONTH 237 249 274 277 262 274 254 155 99 130 173 211

YEAR 216
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YELLOWSTONE RIVER BASIN
06192500 YELLOWSTONE RIVER NEAR LIVINGSTON, MONT.--Continued

TEMPERATURE (°C) OF WATER, WATER YEAR OCTOBER 1970 TO SEPTEMBER 1971
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11.0
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14.0
13.0
13.0
12.5
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JuL
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13.0
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13.0
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14.0
14.0
13.5
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16.0

16.0
16.0
16.5
17.0
18.0

18.0
19.5
18.5
19.0
18.0

17.5
19.0
19.0
19.0
19.0

19.0
18.0
15.5
17.0
18.0
16.0

16.5

AUG

18.5
18.5
19.0
20.5
20.0

20.0
20.5
20.0
20.0
20.5

19.5
19.0
19.5
19.5
19.0

20.0
19.0
19.0
19.5

19.5
18.0
18.0
18.0
17.5

19.0
19.5
19.5
17.0
18.0
18.0
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74 YELLOWSTONE RIVER BASIN
06197500 BOULDER RIVER NEAR CONTACT, MONT.

LOCATION.--Lat 45°31'30", long 110°13'01"

'DRAINAGE AREA,--226 sq mi (at gaging station).

in SW}SWESW} sec.35

downstream from Contact Creek, 3.7 miies upstream from gag

T+3 8,
ng stat

R.12 E,
n and li.

PERIOD OF RECORD,--Chemical analyses: October 1970 to September 1971 (partial-record station).

Water temperatures: March to September 1971,
Sediment records: March to September 1971.

CHEMICAL ANALYSES, WATER YEAR OCTOBER 1970 TO SEPTEMBER 1971

DIS-
SOLVED
BERYL-

LIUM

(BE)
(uG/L)

DIS~
SOLVED
BORON

(8)
(uG/L)

DIS-
SOLVED
CAD-
MIUM
(Cco)
(uG/L)

TEMPERATURE (°C) OF WATER, MARCH TO SEPTEMBER 1971

DIS-
SOLVED  DIS- DIS-
ALUM-  SOLVED  SOLVED
DIS-  TEMP-  INUM  ARSENIC  BARIUM
TIME  CHARGE ERATURE  (AL) (AS) (BA)
DATE (CFS)  (DEG C)  (UG/L)  (UG/L)  (UG/L)
ocT.
2l... 1600 128 4.5 100 0 0
JUNE
17+ 1900 2890 12.0 400 1 0
SEP.
23... 1430 155 8.0 100 8 0
DAY oct NOV DEC JAN FEB MAR
1 -— -— -— -— --- 0.0
2 - -—- -—- - --- 1.0
3 -— -— -— -— -— 0.0
4 -—- -— --- --- -— 0.0
5 - — -— -— -— 0.0
6 -—= --- 1.0
7 = -— 1.0
8 -— -— -—- -— 0.0
9 --- -— --- -— -— 0.0
10 -—- -—- - --- -— 1.0
11 --- -—- - -—- 2.0
L == - 2.0
13 - 3.0
14 -— --- 3.0
15 — -—- -— -— 4.0
16 -—- -— --- -— --- 3.0
17 -—- - -—- -—- -—- ---
18 — - -— —-— 2.0
19 --- - - -— 2.0
20 -— -—- - --- -— 1.0
21 -—- - -— -— - 0.0
22 --- -— --- - --- 1.0
23 --- -—- --- -— - 1.0
24 - -— -— --- -— 1.0
25 -—- -— -— -— -—- 1.0
26 -—- --- -—- - -— 2.0
27 -— -— -— -—- - 3.0
28 -—- -— -— - -—- 2.0
29 -— - - --- -— 2.0
30 - -— -— - - 2.0
31 -—- -—- --- --- -—- 1.0
MONTH - —- - - - 1.5

APR
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e o 0 8 0

> WHWWwsp ONIWW

JUN

R
waoaownwm

P PUWIY WRIWW
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cocuwwnow

o s o 0 DRI

wmapumnm PPOUPD WP W

nwoowo oCwwoo wowoo wwowo

DIS-
SOLVED
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(CR)
(ue/L)

o
.

®m®0 @O~

ftowwo nwoooo [}

DIS~
SOLVED
COBALT

(co)
(UG/L)

Sweet Grass County, 0,7 mile
1 miles southwest of McLeod.

DIS-
SOLVED
COPPER

(cv)
(ue/L)



EXTREMES,--1970-71:

Water temperatures:

Sediment concentrations:

Maximum observed

April, August and September.
Sediment discharge:

REMARKS.--Flow affected by ice on several davs during March.

DATE

ocT.
2¥rau
JUNE
17,
SEP .
23,..

DATE

JUNE
24.e

Maximum daiiv

YELLOWSTONE RIVER BASIN
06197500 BOULDER RIVER NEAR CONTACT, MONT.--Continued

13.5°C Aug. 25; mini

75

mum, freezing point on several days during March.
. 139 me/1 June 233 minlmum daily, 1 mg/l on many days during March.

Maximum daily, 1,740 tons June 23; minimum daily, 0.1% ton Mar, 22.

'HEMICAL ANALYSES. WATER VEAR OCTOBER 1970 TO SEPTEMBER 1971

DIS~
SOLVED DIS~ DIS- DIS~ DIS~ 0IS-

OIS~ DIS~ MAG- SOLVED DIS~- SOLVEL DIS- SOLVED DIS~- SOLVED SOLVEDL DIS:
SOLVED SOLVED NE- MAN- SOLVEC MOLY- SOLVED SELE- SOLVED STRON- VANA- SOLVED
IRON LEAD SI1UM GANESE 4ERCURY  BDENUM NICKEL NIUM SILVER TIUM DIUM ZINC
{FE) (PB) (MG) {MN) {HG) (M0) (NI) (SE) (AG) (SR) ) {ZN)
{UG/L) tUG/LJ (MG/11 (ue/L) (uG/L) {uG/L) tuG/L) (us/L) tue/L) (/L) (ue/L) {uG/L)
20 0 3.3 4] -0 [} a 0 == 140 o =

0 4 1.6 20 3 [} 1 4 0 70 2 10
30 o 3.2 ) -0 2 4 4 (1] 140 -0 10
INSTANT ANEOUS SUSPENDED SEDIMENT AND PARTICLE SIZE, WATER YEAR OCTOBER 1970 to SEPTEMBER 1971
SuUs- SuS. SUS. Sus. SuS. 3US. SUS.
PENDED SED. SED. SED. SED. SED. SED.
Sus-- SEDI- FALL FALL FALL FALL FALL FALL
PENDED MENT DIAM. DIAM. DIAM. DIAM. DIAM. DIAM.
TEMP- DIS- SEDI- DIS- X FINER % FINER T FINER % FINER ¥ FINER % FINER
TINF ERATURE  CHARGE MENT CHARGE THAN THAN THAN THAN THAN THAN
(DFG C) (CFS) (MG/L) (T/DAY) .004 MM ,016 MM .06Z MM .125 MM .250 MM .500 MM
. 1100 7.0 4000 223 2410 15 35 64 80 90 100



76

MEAN
DISCHARGE
(CFS)

MEAN
DISCHARGE
(CFS)

YELLOWSTONE RIVER BASIN

06197500 BOULDER RIVER NEAR CONTACT, MONT.--Continued

SUSPENDED-SEDIMENT DISCHARGE,MARCH TO SEPTEMBER 1971

OCTOBER

MEAN
CONCEN- SENIMENT
TRATION DISCHARGE
(MG/L) (TONS/DAY)
JANUARY

MEAN

CONCEN- SEDIMENT
TRATION DISCHARGE
(MG/L) (TONS/DAY)

NOVEMBER
MEAN
MEAN CONCEN- SEDIMENT
DISCHARGE TRATION DISCHARGE
{CFS) {MG/L) {TONS/DAY)
FEBRUARY
MEAN
MEAN CONCEN- SEDIMENT
DISCHARGE TRATION DISCHARGE
(CFs) (MG/L) (TONS/DAY)

MEAN

DISCHARGE

(CFS)

MEAN

DISCHARGE
(CFS)

56
54
58
64
60

60
60
62
62
62

62
62
67
€2
60

59
56
56
57
64

60
53
60
62
6G

62
6T
62
6C
66
69

1884

DECEMBER
MEAN
CONCEN-  SEDIMENT
TRATION  DISCHARGE
(MG/L) (TONS/DAY)
MARCH
MEAN
CONCEN-  SEDIMENT
TRATION  DISCHARGE
(MG/L) (TONS/DAY)
2 .30
1 .15
1 .16
1 <17
1 .16
6 .97
1 .16
1 AT
1 17
9 1.5
s .84
1 LT
1 .18
2 .33
1 .16
1 .16
1 .15
1 .15
10 1.5
1 17
3 +49
1 .14
2 .32
1 s
1 .16
2 .33
1 .18
1 o)
3 .49
3 .53
1 .19
- 10.89



YELLOWSTONE RIVER BASIN 77
06197500 BOULDER RIVER NEAR CONTACT, MONT,--Continued

SUSPENDED-SEDIMENT DISCHARGE.MARCH TO SEPTEMBER 1971

APRIL MAY JUNE
MEAN MEAN MEAN
MEAN CONCEN~  SEDIMENT MEAN CONCEN~  SEDIMENT MEAN CONCEN-  SEDIMENT
OISCHARGE  TRATION  DISCHARGE DISCHARGE ~ TRATION  DISCHARGE DISCHARGE  TRATION  DISCHARGE
DAY (CFS) {MG/L) (TONS/DAY) (CFS) (MG/L) (TONS/DAY) (CFS) (MG/L} (TONS/DAY )
1 60 1 .16 117 7 2.2 1160 11 34
2 57 2 +31 155 3 1.3 1040 13 37
3 60 1 .16 222 5 3.0 1100 19 56
4 57 1 «15 265 6 4.3 1150 21 65
s 6C 3 .49 310 9 75 1200 12 39
6 69 2 «37 360 11 11 1360 17 62
7 72 1 .19 404 11 12 1340 18 65
8 79 1 .21 482 15 20 1790 31 150
9 76 1 .21 482 6 7.8 2320 61 382
10 87 1 .23 442 5 6.0 2610 81 571
11 79 1 .21 494 9 12 2770 102 763
12 78 1 .21 610 26 43 2490 35 235
13 69 2 37 776 32 67 2700 31 226
14 78 1 «21 812 23 50 2820 42 320
15 94 2 «51 707 7 13 2990 56 452
16 100 3 .81 828 6 13 2170 36 269
17 94 2 +51 741 14 28 3180 70 601
18 90 1 .24 622 3 5.0 2880 46 358
19 85 1 .23 530 3 4.3 3200 48 415
20 85 2 L 46 500 2 21 2930 40 316
21 85 1 .23 459 6 Tob 3570 72 694
22 92 2 .50 426 15 17 4240 112 1280
23 92 11 2.7 388 3 3.1 4640 139 1740
24 98 3 .79 415 2 2.2 4210 127 1440
25 142 2 AT 494 5 6.7 3760 102 1040
26 122 3 «99 720 17 33 3390 70 641
27 109 2 «59 1140 83 255 3490 73 588
28 107 1 .29 1610 89 387 2630 50 355
29 107 1 .29 1990 69 371 1990 42 226
30 107 2 .58 1560 23 97 1590 29 124
31 - - - 1260 14 48 - -- -
TOTAL 2590 - 13.97 20321 - 1540.5 77310 - 13644
JULY AUGUST SEPTEMBER
MEAN MEAN MEAN
MEAN CONCEN-  SEDIMENT MEAN CONCEN-  SEDIMENT MEAN CONCEN-  SEDIMENT
DISCHARGE  TRATION  DISCHARGE DISCHARGE  TRATION  DISCHARGE DISCHARGE  TRATION  DISCHARGE
DAY (CFS) (MG/L) (TONS/DAY) (CFS) (MG/L) {TONS/DAY) (CFS) (MG/L) (TONS/DAY)
1 1570 21 89 554 2 3.0 233 2 1.3
2 1820 30 147 542 2 2.9 214 1 .58
3 2480 69 462 548 14 21 241 2 1.3
4 2170 35 205 629 114 194 288 2 1.6
5 1900 25 128 572 7 11 274 2 1.5
6 1960 25 132 566 32 49 265 2 1.4
7 1990 22 118 578 45 70 278 2 1.5
8 1700 13 60 542 10 15 288 2 1.6
9 1590 12 52 494 6 8.0 245 2 1.3
10 1770 15 72 454 4 4.9 225 2 1.2
11 1810 16 78 420 2 2.3 208 2 1.1
12 1620 11 48 398 2 2.1 200 2 1.1
13 1540 9 37 371 2 2.0 190 2 1.0
14 1470 10 40 350 2 1.9 184 2 .99
15 1420 11 42 340 2 1.8 181 2 .98
16 1380 10 37 340 2 1.8 181 1 .49
17 1410 8 30 325 1 .88 181 1 .49
18 1400 6 23 315 2 1.7 172 1 <46
19 1260 6 20 296 2 1.6 175 2 .95
20 1110 6 18 278 2 1.5 169 2 .91
21 1080 9 26 265 2 1.4 160 2 .86
22 1000 8 22 253 2 1.4 158 1 «43
23 948 4 10 245 2 1.3 155 1 42
24 895 4 9.7 237 2 1.3 150 1 .41
25 880 B 12 222 1 .60 145 1 +39
26 769 7 15 214 1 .58 148 1 40
27 714 4 7.1 208 2 1.1 145 1 .39
28 674 3 5.5 204 2 1.1 140 1 .38
29 636 4 6.9 222 2 1.2 140 1 .38
30 603 3 4.9 301 2 1.6 142 1 .38
31 590 2 3.2 261 7 4.9 - - ==
TOTAL 42159 - 1960.9 11544 -- 412.86 5875 - 26.19
TOTAL DISCHARGE FOR YEAR (CFS-DAYS) 162219

TOTAL SUSPENDED-SEDIMENT DISCHARGE FOR YEAR (TONS) 17609.31


http:17609.31

78 YELLOWSTONE RIVER BASIN
06202610 STILLWATER RIVER AT BEEHIVE, MONT.

LOCATION.--Lat 45°28'40", long 109°43'36", in NE}NE}NE} sec.22, T.4 S., R.16 E., Stillwater County, on private
bridge 0.4 mile west of Beehive, 1.7 miles downstream from Magpie éreek and 4.5 miles northeas% of Nye.

DRAINAGE AREA.--360 sq mi, approximately.
PERIOD OF RECORD.--Chemical analyses: October 1970 to September 1971.

Water temperatures: October 1970 to September 1971.
Sediment records: October 1970 to September 1971.

CHEMICAL ANALYSES, WATER YEAR OCTOBER 1970 TO SEPTEMBER 1971

DIS-
DIS- SOLVED
DIS- SOLVED MAG- PO-
SOLVED CAL- NE- TAS~ BICAR~ CAR-
DIS- TEMP- SILICA IRON CIUM SIUM SODIUM SIUM BONATE BONATE SULFATE
TIME CHARGE ERATURE (s102) (FE) (ca) (MG) (NA) (K) (HCOD3) (co3) (S04)
DATE (CFS) (DEG C) {MG/L) (uG/L) (MG/L) (MG/L) (MG/L) (MG/L) (MG/L) (MG/L) (MG/L)
oCcT.
Ng5... 1700 234 - 6.9 o 20 6.3 3.4 1.0 73 0 19
V.
ué{zz... 1700 159 3.5 9.0 20 22 7.0 3.9 o6 87 ] 23
::... 1230 129 «0 9.6 30 24 8.0 3.9 1.1 97 0 24
JAN.
Fé:.-. 1130 99 -0 13 110 22 7.9 3.9 -9 93 o 23
10ce. 1230 119 5 8.7 100 22 6.1 3.6 1.0 92 0 13
MAR .
Al!)... 1130 87 1.5 9.1 80 24 7.9 4.3 1.0 102 0 21
PR.
12400 1015 83 3.5 8.9 30 23 8.0 3.9 1.2 84 - 22
MAY
1l... 1000 562 == T.6 60 13 4.0 2.3 2.9 51 - 12
JUNE
10... 1700 3350 8.5 5.3 70 T4 2.2 1.0 -3 33 0 7.0
JuLy
08eee 1000 2060 6.0 5.1 20 6.8 2.3 1.0 6 29 0 4.5
AUG.
17... 1000 530 = 6.5 20 13 3.7 2.1 .8 56 o 8.5
SEP.
08... 0930 522 8.0 6.5 20 12 3.9 2.2 .8 54 0 8.3
METHY=-
DIS- LENE
DIS- SOLVED BLUE
SOLVED MAN- ACTIVE
DIS~ BORON GANESE SuB-
TIME CHARGE (B) (MN) STANCE
DATE (CFS) (ue/L) (ue/L) (MG/L)
ocT.
05.0. 1700 234 0 0 ==
NOV.
12... 1700 159 10 == =
DEC.
10.ae 1230 129 10 S S
JAN.
12600 1130 99 20 0 «00
FEB.
10eee 1230 119 — 100 -
. MAR .
10ee. 1130 87 == 10 ==
APR.
1240 1015 83 20 0 .00
MAY
lle.. 1000 562 = 51 v
JUNE
10cee 1700 3350 - 0 =
JULY
08e.e 1000 2060 _ 54 =
AUG.
17e0. 1000 530 — 20 -
SEP.

08... 0930 522 ] 0 ==



EXTREMES,--1970-71:
Water temperatures:

Sediment concentrations:
to May, August and September.

Sediment discharge:

YELLOWSTONE RIVER BASIN
06202610 STILLWATER RIVER AT BEEHIVE, MONT.--Continued

REMARKS.--Records of discharge are given for station 06202600, Stillwater River at Nye.
during most of winter months.

DATE

0oCT.
05...
NOV.
1200
DEC.
10...
JAN.
12...
FEB.
10c..
MAR.
10e.e
APR.
12400
MAY
1l...
JUNE
10¢e0
JULY
08cce
AUG.
17ees
SEP.
08.ce

CHLO-
RIDE
(cL)
{MG/L)

5
1.2
-9
3

1.3

1.0

DIS-
SOLVED
FLUO-

RIDE

(F)
(MG/L)

.2
-0
ol
.2
2
o1
.1
-3
-0
.1
5

5

CHEMICAL ANALYSES, WATER YEAR OCTOBER 1970 TO SEPTEMBER 1971

NITRITE
PLUS
NITRATE
(N)
{MG/L)

DIS~
SOLVED
ORTHO
PHOS-
PHATE
(PO4)
(MG/L)

.00
.00
.03
.06
+00
.03
+00

«00

DIS-
SOLVED
SOLIDS

(SUM OF

CONSTI-

TUENTS)
(MG/L)

9%
109
120
120
100
120
112

69

40

36

63

63

DIS~
SOLVED
SOLIDS
(TONS

PER
AC-FT)

<05
16
.17
.16
14
.16
+15
.09
.05
.05

09

DIS~

SOLVED

SOLIDS HARD-
(TONS NESS
PER (CA,MG)
DAY) (MG/L)
24.0 76
49.8 84
42.8 93
32.1 88
32.1 80
28.3 92
25.1 90
105 49
362 28
200 26
90.2 48
88.8 46

NON-
CAR-
BONATE
HARD=-
NESS
{MG/L)
16
12
13
12

5

21

N N W O N

Maximum daily, 1,360 tons June 23; minimum daily, 0,19 ton Apr. 5.

79

Maximum, 19,5°C Aug. 27; minimum, freezing point on many days during November to March.
Maximum daily, 146 mg/l June 10; minimum daily, 1 mg/l on many days during October

Flow affected by ice

SODIUM
AD-
SORP-
TION
RATIO

2
.2
.2
°2
.2
.2
.2
o1
o1
o1
.l

.1

SPECI-
FIC
COND-
UCTANCE
(MICRO-
MHOS)
166
185
202
196
174
205
186
106

57
61
99

106

PH

(UNITS)

7.5
7.9
8.1
7.9
8.2
8.0
T4
T.2

T.6



DATE

oCcT.
05¢0e

JAN.
12...

APR.
12...

TIME

1700
1130
1015

06202610 STILLWATER RIVER AT BEEHIVE, MONT.--Continued

YELLOWSTONE RIVER BASIN

CHEMICAL ANALYSES, WATER YEAR OCTOBER 1970 TO SEPTEMBER 1971

DIS-
CHARGE
(CFS)

234
99
83

DATE

0ocT.
05¢ee
NOV.
12.0.
DEC.
10c0s
JAN.
12eee
FEB.
10eee
MAR.
10cee
APR.
12...
MAY
1leee
JUNE
10...
JuLy
08.0e
AUG.
17eee
SEP.
08s0e

DIS-
SOLVED DIS~ DIS-
ALUM- SOLVED SOLVED
TEMP- INUM ARSENIC BARIUM
ERATURE (AL) (AS) (BA)
(DEG C) (us/L) (ue/L) (UG /L)
= 100 i o
-0 100 0 [¢]
3.5 500 0 100
FIELD DETERMINATIONS
SPECI-
FIC
AIR COND-
TEMP- TEMP- UCTANCE
TIME ERATURE ERATURE (MICRO-
(DEG C) (DEG C) MHOS)
1700 13.0 17.5 160
1700 3.5 5.0 -
1230 -0 -3.0 ==
1130 «0 -24.0 -
1230 5 6.0 -
1130 1.5 9.0 -
1015 3.5 2.5 -
1000 5.0 14.0 -=
1700 845 16.5 -
1000 6.0 18.0 -
1000 12.0 23.0 -
0930 8.0 14.0 -

DIS-
SOLVED
BERYL-

LIUM

(BE)
(uG/L)

DIS-
SOLVED
OXYGEN

DIS-
SOLVED
CAD-
MIUM
(co)
(we/L)

PH

(MG/L)  (UNITS)

9.2
11.4
12.1
11.0
12.6
10.2

8.8

9.4

9.6

8.8

9.2

8.4
7.7
7.8
7.5
7.8

7.8

7.0

8.0

DIS~
SOLVED
CHRO~

MIUM

(CR)
ue/L)

ALKA=
LINITY
AS
CACO3
(MG/L)
62
72
74
74
73
79

41
40
42

46

DIS-
SOLVED
COBALT

(co)
(uG/L)



DAY

-
-R-X K- VNS WN -

DATE

ocT.
05+00

JAN.
12...

APR.
12...

.
o w owvwunwnwoo wwomwoown

~ o
.

DIS-
SOLVED
COPPER

(cuy
(UG/L)

17

NOV

e s o 0 0
wooow

mavunmoe udHdp
IEEEEREEREREREER
cowwo owvwooo

PRI

=HOOO W WD VS
coowo owooo owoown

R

06202610 STILLWATER RIVER AT BEEHIVE, MONT.--Continued

CHEMICAL ANALYSES, WATER YEAR OCTOBER 1970 TO SEPTEMBER 1971

DIS- DIS-
SOLVED SOLVED
LEAD MERCURY
{P8) (HG)
{uG/sL) (ue/sLy
0 <0
0 —-—
5 .1

YELLOWSTONE RIVER BASIN

DIS~-
SOLVED
MOLY-
BDENUM

(MO)
{UG/L)

DIS-
SOLVED
NICKEL

(NI}
(uG/L)

DIS-
SOLVED
SELE~

NIUM

(SE)
(uG/L)

30

DIS-
SOLVED
SILVER

(AG)
(uG/L)

DIS~
SOLVED
STRON-

TIuM

(SR)
(uG/L)

130
100

350

DIS-
SOLVED
VANA-

DIUM

)
(uG/L)

-0

-0

TEMPERATURE (°C) OF WATER, WATER YEAR OCTOBER 1970 TO SEPTEMBER 1971

DEC JAN
1.5 0.5
2.0 0.5
0.0 0.0
0.5 0.0
1.0 0.0
=S 0.0
——— 0.5
- 0.0
1.0 0.0
0.0 0.0
0.5 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.5
2.0 0.0
0.0 3.0
0.0 1.0
0.0 3.0
0.0 1.0
1.0 1.0
0.0 1.0
0.0 1.0
0.5 1.0
0.0 1.0
0.5 3.0
0.0 2.5
1.0 3.0
1.0 4.5
2.0 1.0
0.5 0.0
0.5 1.0

nwoooo ownwowo

W
ceees
[=X-N-N-N-}

N O
e
woowno

DERE)
ocownwm

wooow

-
VONNO~ VW~ NSWN

[CR-N NN

R

MAY

14.5

-

-

-

nwooeo o

o e 8 o o R
ovcwo conwuwn

~ o oV o

..
own

~ W\
o .
ow

JUL

9.0
11.0
8.5
8.0
11.0

14.0
11.5
11.5
12.5
12.0

13.0
14.0
13.0
14.0
16.5

12.5
13.5
15.0
15.5
11.0

14.5
15.5
16.5
17.0
12.5

13.0
17.0
11.5
13.0
15.5

13.0

81

DIS-
SOLVED
ZINC
(ZN)
(uG/L)
10
30
AUG SEP
14.0 15.5
m— 14.5
17.0 11.5
18.0 9.0
19.0 11.5
14.0 12.0
18.0 12.0
18.5 S==
18.0 e
15.5 Eas
15.0 =—
14.5 ——
16.0 =S
17.0 s=e
= 9.0
17.0 7.5
16.5 7.0
17.0 4.0
17.0 11.0
17.5 7.0
17.0 10.0
17.0 11.0
11.5 13.0
16.5 13.0
11.0 12.0
17.0 15.0
19.5 12.0
13.0 10.0
14.0 10.0
16.0 7.0
165 ===
16.0 S==



82 YELLOWSTONE RIVER BASIN
06202610 STILLWATER RIVER AT BEEHIVE, MONT.--Continued

SUSPENDED=SEDIMENT DISCHARGE, WATER YEAR OCTOBER 1970 TO SEPTEMBER 1971

OCTOBER NOVEMBER DECEMBER
MEAN MEAN MEAN
MEAN CONCEN-  SEDIMENT MEAN CONCEN-  SEDIMENT MEAN CONCEN-  SEDIMENT
) DISCHARGE  TRATION  DISCHARGE DISCHARGE  TRATION  DISCHARGE DISCHARGE  TRATION  DISCHARGE
DAY (CFS) (MG/L) (TONS/DAY) (CFS) (MG/L) (TONS/DAY) (CFS) (MG/L) (TONS/DAY)
1 268 2 1.4 177 7 3.3 144 1 +39
2 264 3 2.1 158 2 .85 144 1 +39
3 250 2 1.4 154 17 Tel 140 1 .38
4 240 2 1.3 154 19 7.9 144 2 .78
5 246 2 1.3 173 10 4.7 140 2 .76
6 259 2 1.4 169 14 6.4 151 3 1.2
7 255 2 1.4 165 1 45 148 2 .80
8 250 1 .68 162 5 2.2 140 1 .38
9 246 3 2.0 158 3 1.3 137 1 «37
10 246 8 5.3 162 5 2.2 127 1 .34
11 236 2 1.3 144 23 8.9 124 1 .33
12 246 4 27 169 23 10 109 1 .29
13 250 1 .68 158 g .85 119 2 64
14 232 2 1.3 140 3 1.1 134 3 1.1
15 218 2 1ei2 144 6 2.3 127 4 1.4
16 228 2 1.2 151 2 .82 137 T 2.6
17 218 2 1.2 158 3 1.3 130 2 +70
18 223 2 1.2 151 2 .82 134 3 1.1
19 218 2 1.2 137 2 T4 140 2 .76
20 214 2 1e2 151 11 4.5 110 4 1.2
21 210 2 1.1 144 2 .78 130 3 1.1
22 205 2 1.1 121 2 .65 110 2 +59
23 201 2 1.1 133 3 Lal 100 2 «54
24 201 2 1.1 189 4 2.0 125 2 .68
25 189 2 1.0 193 2 1.0 150 3 1.2
26 181 2 .98 162 2 .87 160 2 .86
27 164 1 <44 154 2 .83 160 2 .86
28 169 2 .91 162 2 .87 150 2 .81
29 205 4 2.2 158 9 3.8 140 3 1.1
30 193 1 52 158 T 3.0 135 2 «73
31 189 2 1.0 - - - 130 2 .70
TOTAL 6914 - 42.91 4709 -— 82.63 4169 - 25.08
JANUARY FEBRUARY MARCH
MEAN MEAN MEAN
MEAN CONCEN-  SEDIMENT MEAN CONCEN-  SEDIMENT MEAN CONCEN-  SEDIMENT
DISCHARGE  TRATION  DISCHARGE DISCHARGE  TRATION  DISCHARGE DISCHARGE  TRATION  DISCHARGE
DAY (CFS) (MG/L) (TONS/DAY) (CFS) (MG/L) (TONS/DAY) (CFS) (MG/L) (TONS/DAY)
1 120 2 .65 137 2 <74 90 2 <49
2 110 2 .59 124 2 .67 86 2 46
3 100 2 .54 121 2 .65 127 6 2.1
4 90 2 .49 109 2 .59 95 4 1.0
5 95 2 .51 105 2 57 97 2 «52
6 100 5 1.4 100 2 .54 90 3 .73
7 110 2 .59 124 2 .67 97 9 2.4
8 120 3 .97 137 2 .74 90 2 .49
9 130 3 1.1 124 2 .67 84 2 .45
10 115 2 .62 118 2 .64 87 3 .70
11 105 6 1a°F 112 2 <60 87 5 1.2
12 95 2 .51 109 2 .59 84 13 2.9
13 100 2 .54 118 2 .64 90 3 .73
14 110 2 .59 112 1 .30 79 2 .43
15 120 2 .65 109 2 «59 80 3 .65
16 130 5 1.8 95 2 «51 77 2 .42
17 140 4 1.5 85 2 .46 72 4 .78
18 151 4 1.6 97 2 «52 T4 2 «40
19 140 4 1.5 95 2 «51 84 3 .68
20 144 5 1.9 87 2 .47 79 2 .43
21 127 2 .69 78 1 «21 72 3 .58
22 110 1 .30 103 2 .56 72 2 .39
23 115 10 3.1 97 1 .26 74 4 .80
24 120 4 1.3 100 2 .54 74 2 .40
25 120 3 .97 90 1 .24 T4 1 .20
26 120 3 .97 95 2 .51 79 2 .43
27 124 1 .33 80 1 +22 79 3 .64
28 120 2 .65 10 1 =27 72 4 .78
29 115 1 .31 - - - 72 4 .78
30 125 2 p .68 - - - T4 3 .60
31 134 2 12 - - - 82 4 .89
TOTAL 3655 - 29.77 2961 - 14.48 2573 - 24.45



YELLOWSTONE RIVER BASIN 83
06202610 STILLWATER RIVER AT BEEHIVE, MONT.--Continued

SUSPENDED-SEDIMENT DISCHARGE, WATER YEAR OCTOBER 1970 TO SEPTEMBER 1971

APRIL MAY JUNE
MEAN MEAN MEAN
MEAN CONCEN-  SEDIMENT MEAN CONCEN-  SEDIMENT MEAN CONCEN-  SEDIMENT
DISCHARGE ~ TRATION  DISCHARGE DISCHARGE ~ TRATION  DISCHARGE DISCHARGE ~ TRATION  DISCHARGE
DAY (CFS) (MG/L) (TONS/DAY) (CFS) (MG/L) (TONS/DAY) (CFS) (MG/L) (TONS/DAY)
1 72 2 .39 201 4 2.2 1310 16 57
2 65 2 .35 250 5 3.4 1220 13 43
3 72 2 .39 310 7 5.9 1310 12 42
4 65 2 .35 351 5 4.7 1440 15 58
5 70 1 .19 395 4 4.3 1480 12 48
6 74 1 .20 436 5 5.9 1600 16 69
7 79 3 .64 484 6 7.8 1660 23 103
8 84 3 .68 534 7 10 2240 35 212
9 82 2 44 534 7 10 2900 115 900
10 90 2 .49 508 4 5.5 3220 146 1270
11 82 2 .44 569 3 4.6 3500 97 917
12 84 1 .23 668 9 16 3200 50 432
13 67 2 .36 856 11 25 3430 60 556
14 84 1 .23 937 13 33 3500 55 520
15 97 4 1.0 883 6 14 3690 60 598
16 112 2 .60 973 9 24 3456 37 345
17 103 3 .83 928 7 18 3760 54 548
18 103 1 .28 780 4 8.4 3470 27 253
19 95 2 51 653 4 7.1 3780 38 388
20 95 2 .51 590 3 4.8 3570 44 424
21 95 7 1.8 527 1 1.4 4220 59 672
22 134 11 4.0 508 3 4.1 4620 95 1190
23 124 5 1.7 466 1 1.3 5200 97 1360
24 162 7 3.1 484 8 10 4940 54 720
25 340 30 28 555 4 6.0 4460 30 361
26 223 10 6.0 804 5 11 3840 25 259
27 197 5 2.7 1310 20 71 3880 36 377
28 189 4 2.0 1880 43 218 3160 20 171
29 189 4 2.0 2270 83 509 2330 14 88
30 189 4 2.0 1770 67 320 1880 12 61
31 - - - 1410 24 91 == == ==
TOTAL 3517 -- 62.41 23824 -- 1457.4 92260 - 13042
Juy AUGUST SEPTEMBER
MEAN MEAN MEAN
MEAN CONCEN-  SEDIMENT MEAN CONCEN-  SEDIMENT MEAN CONCEN-  SEDIMENT
DISCHARGE ~ TRATION  DISCHARGE DISCHARGE ~ TRATION  DISCHARGE DISCHARGE ~ TRATION  DISCHARGE
DAY (CFS) (MG/L) (TONS/DAY) (CFS) (MG/L) (TONS/DAY) (CFS) (MG/L) (TONS/DAY)
1 1920 10 52 772 1 2.1 448 1 1.2
2 2240 16 97 772 1 2.1 395 2 2.1
3 3220 44 383 812 2 4.4 460 11 14
4 2780 11 83 919 2 5.0 490 4 5.3
5 2430 16 105 847 1 2.3 460 2 2.5
6 2400 19 123 829 1 2.2 478 2 2.6
7 2420 18 118 796 1 2.1 508 2 2.7
8 2100 13 74 788 1 2.1 541 2 2.9
9 1990 16 86 740 1 2.0 478 1 1.3
10 2150 15 87 676 1 1.8 448 1 1.2
11 2200 20 119 639 4 6.9 412 2 2.2
12 2020 16 87 590 10 16 395 2 2.1
13 1900 12 62 632 1 1.7 373 1 1.0
14 1840 12 60 527 1 1.4 367 2 2.0
15 1800 13 63 520 1 1.4 351 1 .95
16 1740 9 42 514 1 1.4 345 1 .93
17 1730 10 47 508 1 1.4 340 1 .92
18 1870 13 66 484 1 1.3 320 1 .86
19 1660 9 40 460 1 1.2 320 1 .86
20 1520 8 33 442 L 1.2 330 2 1.8
21 1430 7 27 418 2 2.3 310 1 .84
22 1400 6 23 400 1 1.1 295 1 .80
23 1290 5 27, 400 1 1.1 291 1 .79
24 1220 4 13 389 1 1.1 277 1 .75
25 1220 4 13 362 1 .98 273 1 .74
26 1120 13 39 345 1 .93 273 1 .74
27 1010 17 46 335 1 .90 264 1 .71
28 955 6 15 335 1 .90 259 1 .70
29 874 3 7.1 373 1 1.0 250 1 .68
30 874 3 7.1 520 1 1.4 264 1 -T1
31 812 2 4.4 514 3 4.2 - - =2
TOTAL 54135 - 2038.6 17658 - 75.91 11015 - 56.88
TOTAL DISCHARGE FOR YEAR (CFS-DAYS) 227390

TOTAL SUSPENDED-SCDIMENT DISCHARGE FOR YEAR (TOUNS) 16952.52


http:16952.52
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YELLOWSTONE RIVER BASIN
06207500 CLARKS FORK YELLOWSTONE RIVER NEAR BELFRY, MONT.

LOCATION.--Lat 45°00'40", long 109°04'00", in EiNE} sec.3l
road 0.4 mile downstream from gaging station, just ups%ream from Sand Coulee, 0.8 mile north of Wyoming-
Montana State line, 9,5 miles southwest of Belfry, and at mile 78.1.

DRAINAGE AREA.--1,15% sq mi (at gaging station).

DATE

ocT.
12400
NOV.
16eee
DEC.
10cs.
JAN.
19...
MAR.
1500
MAY
13...
JUNE
08eco
JuLy
15...
AUG.
03...
SEP.
08...

TIME

1525
1645
1120
1515
1450
1625
1255
1700
1630
1630

DIsS~-
CHARGE
(CFS)
346
311
346
306
222
2900
4710
3790
1630

823

CHEMICAL ANALYSES, WATER YEAR OCTOBER 1970 TO SEPTEMBER 1971

DIS-
SOLVED
SILICA
(s102)
(MG/L)

10
8.3
8.7

11

12

10

9.2

TOTAL
IRON
(FE)

(ue/L)

60

90

60

10

90

210

30

60

150

140

ca)
(MG/L)

36
48
42
40
31
23
15
11
17

29

DIS~
SOLVED
MAG~

(MG)
(MG/L)
10

7.1

9.1
12
20

3.1

DIS~
SOLVED
SODIUM

(NA)
(MG/L)

10
10
9.2
10
10
5.3

2.2

DIS-
SOLVED
PO-
TAS-
SIUM
(K)
(MG/L)

BICAR~-
BONATE
{HCO3)
(MG/L)
141
137
140
137
153

81

55

48

62

85

CAR-
BONATE
(C03)
(MG/L)

o © o © o o o

o ©

DIS-
SOLVED
SULFATE
{504)
(MG/L)
34
47
42
49
52

16

T.9 S., R.22 E., Carbon County, at bridge on county

DIS-
SOLVED
CHLOD-
RIDE
(cL)
(MG/L)
-9
.1
5.0
2.2

3.2

+3
6

-0



YELLOWSTONE RIVER BASIN

PERIOD OF RECORD.--Chemical analyses: October 1965 to September 1971.

Water temperatures:
Sediment records:

DIS-
SOLVED
FLUO~
RIDE
(F)
DATE (MG/L)
ocT.
12¢.. .1
NOV.
16e.0 2
DEC.
10... .2
JAN.
19¢.. 2
MAR.
15... 2
MAY
13... 5
JUNE
08ese .1
JuLy
15... .1
AUG.
03... .1
SEP.
08aeae .2
DATE
APR.
290
MAY
280
JUNE
2400
AUG.
18...

October 1965 to September 1969.
April to August 1971 (discontinued).

CHEMICAL ANALYSES, WATER YEAR OCTOBER 1970 TO SEPTEMBER 1971

06207500 CLARKS FORK YELLOWSTONE RIVER NEAR BELFRY, MONT.--Continued

DIS-
SOLVED DIS- DIS- NON- SODIUM  SPECI-
DIS_ DIS- SOLIDS  SOLVED  SOLVED CAR- AD- FIC
SOLVED  SOLVED (SUM OF  SOLIDS  SOLIDS  HARD- BONATE  SORP- COND-
NITRATE BORON  CONSTI-  (TONS (TONS NESS HARD~ TION  UCTANCE
(NO3) (B)  TUENTS) PER PER (CA,MG)  NESS RATIO  (MICRO-
(MG/L)  (UG/L)  (MG/L)  AC=FT) DAY) (MG/L)  (MG/L) MHOS)  (UN
.5 0 170 .20 140 130 14 4 298
.6 120 196 .28 175 150 28 o 336
o4 n 187 .26 181 140 25 .3 299
VTail 10 193 .26 160 150 38 o 329
o4 30 205 .27 121 160 34 .3 327
.5 20 101 .14 830 70 4 .3 152
&3 10 61 .09 814 45 0 o1 106
o2 100 55 .08 594 39 0 .2 85
o2 20 74 10 334 51 0 o 132
.6 10 120 .17 276 90 10 .3 198
INSTANTANEOUS SUSPENDED SEDIMENT AND PARTICLE SIZE, APRIL TO AUGUST 1971
Sus- SUS. SUS. SUS. SUS. SUS.
PENDED SED. SED. SED. SED. SED.
sus- SEDI- FALL FALL FALL FALL FALL
PENDED MENT DIAM. DIAM. CIAM. DIAM. DIAM.
TEMP— DIS- SEDI- DIS- 2z FINER % FINER % FINER % FINER % FINER
TIME  ERATURE  CHARGE MENT CHARGE THAN THAN THAN THAN THAN
(DEG C)  (CFS) (MG/L)  (T/DAY) .004 MM .016 MM .062 MM  .125 MM .250 MM
1100 9.0 477 582 750 68 91 100 - --
1045 9.C 4660 1910 24000 14 28 56 72 91
1500 10.0 9400 516 13100 - - - = =
1150 16.5 862 13 30 - == == . -

85

PH TEMP-
ERATURE

ITS) (DEG C)

10.0
6.5
1.5

10.0

15.5
19.5
16.0

Sus.
SED.
FALL
DIAM,
% FINER
THAN
<500 MM



86 YELLOWSTONE RIVER BASIN
06207540 SILVER TIP CREEK NEAR BELFRY, MONT.

LOCATION.--Lat 45°09'30", long 108°58'30", in N} sec.l2, T.8 S., R.22 E., Carbon County, at gaging station 2 miles
upstream from mouth and 2 miles northeast of Belfry.

DRAINAGE AREA,--87.6 sq mi.

PERIOD OF RECORD.--Chemical analyses: October 1968 to September 1971.
Water temperatures: October 1969 to September 1971.
Sediment records: October 1968 to September 1971.

EXTREMES ,--1970-71:
Dissolved solids: Maximum, 5,510 mg/l June 16-30, Aug. 23-31; minimum, 1,310 mg/l Feb. 13-17.
Hardness: Maximum, 1,400 mg/i July 1-6, Aug. 23-31; minimum, 380 mg/l Feb. 13-17.
Specific conductance: Maximum daily, 7,850 micromhos July 30; minimum daily, 225 micromhos Feb. 13.
Water temperatures: Maximum observeé, 3870°C June 23, July 2§; minimim, freezing point on several days during
November, December and February.
Sediment concentrations: Maximum daily, 36,800 mg/l1 Mar. 20; minimum daily, no flow for many days during year.
Sediment discharge: Maximum daily, 559 tons Mar. 12; minimum daily, O tons on many days during year.

CHEMICAL ANALYSES, WATER YEAR OCTOBER 1970 TO SEPTEMBER 1971

DIS- DIS~
DIS- SOLVED SOLVED
DIS- DIS- SOLVED MAG- DIS- PO- DIS-
SOLVED SOLVED CAL- NE- SOLVED TAS- BICAR- CAR- SOLVED
DIS- TEMP- SILICA IRON CIUM SIUM SODIUM SIUM BONATE BONATE SULFATE
TIME CHARGE ERATURE (s102) (FE) (CA) (MG) (NA) (K) (HCO3) (Co3) (S04)
DATE (CFS) (DEG C) (MG/L) (uG/L) (MG/L) (MG/L) (MG/L) (MG/L) (MG/L) (MG/L) (MG/L)
ocT.
01-31 == .72 S= 15 - 260 120 1060 73 326 0 2700
NOV.
01-30 == «62 - 13 == 270 120 1040 64 325 0 2700
DEC.
01-11 == «39 ol 12 100 240 120 1100 54 224 0 2600
FEB.
13-17 == 11 —— 6.1 40 97 34 270 17 178 e 700
18-22 - +56 e T.6 40 230 100 820 34 295 == 2100
MAR .
09-17 = 5.1 == 11 30 140 53 520 26 258 = 1200
19-21 - «20 —— 14 80 240 100 940 35 215 = 2300
24-31 == 2.1 == 14 60 230 94 830 40 314 = 2200
APR.
01-23 == «91 - 12 30 250 110 980 18 312 0 2300
24-30 e 1.1 — 12 20 250 120 1000 17 354 0 2400
MAY
09-12 == .08 == 13 10 260 160 1200 36 297 0 3100
18-25 = 1.6 - 13 20 250 110 940 36 261 0 2300
JUNE
01-10 - «94 == 12 20 250 110 1100 42 291 0 2700
16-30 = .18 = 17 20 290 150 1200 55 289 0 3100
JUuLY
01-06 L «63 ad 15 10 340 140 1200 71 333 0 3000
AUG.
23-31 L] 56 == 16 10 300 150 1200 57 288 0 3200
SEP.
01-05 = 2.6 bad 14 1C 270 110 950 59 301 0 2500
06-11 = 61 - 14 10 290 130 1100 69 297 0 2900
15-30 ] 1.3 == 15 0 280 130 1100 71 309 0 2700
WTD. AVG. s —— e 12 = 207 89 778 40 272 0 1940
TIME WTD.
AVG. == 1.3 == 13 — 256 117 1010 51 299 0 2540
TONS
PER DAY — - == «0 - .7 3 2.7 .1 1 o 6.6
ANALYSES OF ADDITIONAL SAMPLES
FEB.
1500 1430 16 .0 5.3 280 110 34 370 21 180 o 800
MAR.
12... 1430 8.1 5 6.3 140 130 54 510 22 225 0 1100
JUNE
02... 1415 6.9 18.5 12 200 170 62 600 14 283 0o 1400
SEP.
Obeoo 1215 8.5 13.0 7.1 20 160 58 650 44 323 o 1600



YELLOWSTONE RIVER BASIN 87
06207540 SILVER TIP CREEK NEAR BELFRY, MONT.--Continued
EXTREMES ., --Continued

Period of record:
Dissolved solids: Maximum, 6,240 mg/l Dec. 22-27, 1968; minimum, 1,310 mg/l Feb 13-17, 1971.
Hardness: Maximum, 1,510 mg/i Dec, 22-27, 1968; m:.nlmum, 380 mg/l lz“eb 13-17 Ts
Sp;cifii corfductanve' Maximm daily, 8,100 micromhos Dec. 22, 23, 1968; mininmm daily, 225 micromhos
eb 5 971,
‘waler tbmv’eratux‘ 5
freezing poi

(1969-71): Maximum c>bserved.Ci 28,0°C June 23, 1970, June 23, July 23, 1971; minimum,
S ‘Wment co“\,ent:;-aA

ny days during winter periods
:  Maximum daily, 60,300 mg/l July 12, 1970; minimum daily, no flow for many days each

harge: Maximum daily, 1+O,200 tons June 26, 1969; minimum daily, O tons on many days each year,

REMARKS,--Daily samples for chemical analysis composited by discharge., Additional samples were collected for more

comprchensive definition of water quality at this station. No flow for many days during water year. Flow
affected by ice most of winter months,
CHEMICAL ANALYSES, WATER YEAR OCTOBER 1970 TO SEPTEMBER 1971
DIS- DIS-
DIS- DIS- SOLVED SOLVED DIS- DIS- NON- SODIUM SPECI~
SOLVED SOLVED NITRITE ORTHO SOLIDS SOLVED SOLVED CAR- AD- FIC
CHLO- FLUD- PLUS PHOS- (SUM OF SOLIDS SOLIDS HARD- BONATE SORP=- COND-
RIDE RIDE NITRATE PHATE CONSTI- (TONS (TONS NESS HARD- TION UCTANCE PH
{(cL) (F) (N) (P04) TUENTS) PER PER (CA,MG) NESS RATIO (MICRO~
DATE {MG/L) (MG/L) (MG/L) (MG/L) (MG/L) AC~FT) DAY) (MG/L) (MG/L) MHOS } (UNITS)
(3108 2%
01-31 410 1.5 L o 4790 6.77 9.68 1200 900 14 5950 7.7
NOV .
01-30 390 1.1 - - 4760 6,77 8.34 1200 910 13 5700 8.0
DEC.
01-11 380 -9 .00 »20 4600 6.26 4.84 1100 920 15 &010 8.2
FEB.
13-17 96 -8 +60 «25 1310 1.78 38.9 380 240 6.0 1810 8.0
18-22 270 1.1 .20 .06 3710 5.05 5.61 990 740 11 4410 8.1
MAR .
09-17 180 b «10 .00 2260 3.07 31.1 570 360 9.5 3230 8.3
19-21 370 -8 -10 .09 4110 5.59 2.22 1000 830 13 5410 8.0
24-31 310 .8 «00 .09 3870 5.26 22.8 960 700 12 4390 8.0
APR.
01-23 290 o7 <01 .03 4110 5.59 10.1 1100 820 13 5340 7.8
24-30 360 -9 .01 .03 4330 5.89 12.9 1100 830 13 5680 8.2
MAY
09-12 490 13 .01 .06 5410 T.36 1.17 1300 1100 14 6940 7.9
18-25 330 1.0 .02 +06 4110 5.59 17.8 1100 860 12 5470 8.1
JUNE
01-10 380 1.3 «28 <09 4740 6045 12.0 1100 840 15 5900 8.0
16-30 550 le4 .67 .18 5510 T.49 2.68 1300 1100 14 7020 8.0
JULY
01-06 520 1.7 .02 .09 545C T4l 9.27 1400 1200 14 6990 7.2
AUG.
23-31 440 l.4 25 .12 5510 T.49 8.33 1400 1100 14 7200 8.0
SEP.
01-05 410 1.6 <35 12 4460 6.07 31.3 1100 880 12 5930 8.0
06-11 460 1.8 «54 .12 5110 6.95 8.42 1300 1000 13 6400 8.1
15-30 450 1.7 .32 09 4900 6.66 17.2 1200 980 14 6270 8.0
WTD. AVG. 287 1.0 — - 3490 4.78 - 888 662 11 4530 8.0
TIME WTD.
AVG. 382 1.2 - — 4520 6.23 = 1130 880 13 5740 7.9
TONS
PER DAY -0 -0 - -— 12 - - -_ s - = —
ANALYSES OF ADDITIONAL SAMPLES
FEB.
15... 140 6 .00 .10 1600 2.18 69.1 420 270 7.9 2180 Teb
MAR.
12... 160 -8 .10 20 2100 2.86 45.9 540 360 9.5 3090 T4
JUNE
[+ - 200 «9 «52 .15 2600 3.54 48.4 680 450 10 3720 7.1
SEP.
O0beee 230 1.3 «60 .12 2890 3.93 6603 640 370 11 3780 7.0



88 YELLOWSTONE RIVER BASIN
06207540 SILVER TIP CREEK NEAR BELFRY, MONT,--Continued

CHEMICAL ANALYSES, WATER YEAR OCTOBER 1970 TO SEPTEMBER 1971

DIS-
SOL- DIS-
VED DIS- SOLVED
PHOS- SOLVED MAN-
DIS- PHORUS  BORON GANESE
CHARGE  (P) (B) (M)
DATE TIME (CFS)  (MG/L)  (UG/L) (UG/L)
FEB.
1500 1430 16 .030 880 0
MAR.
12444 1430 8.1 .030 - 150
JUNE
02e0s 1415 6.9 .060 1200 310
SEP.
04e.. 1215 8.5 .11 1600 140

SPECIFIC CONDUCTANCE (MICROMHOS AT 25°C), WATER YEAR OCTOBER 1970 TO SEPTEMBER 1971

DAY ocT NOV DEC JAN FEB MAR APR MAY JUN JuL AUG SEP
1 6300 5920 5440 -— -— -— 4610 -— 5840 6830 -— 6670
2 6340 6730 6220 -— -— 5520 -— 5110 6680 -— 6900
3 6450 -— 6160 -— - 5480 -— 5640 6600 —_— 5110
4 6200 6350 7480 -— -— -— 5590 -— 6280 7010 —— 4720
5 6440 5170 5990 —_— -— - 5690 5990 — 6870 -— 5200
6 6330 6000 6930 == m— S 6020 -— — 7170 — 6130
7 6310 6060 5540 -— -— -— 6140 -— 6760 -— -— 6040
8 6350 6060 5450 -— -— -— 6300 -— 6790 -— -— 6140
9 6300 6090 5990 —-— -— 638 6440 6680 6360 7310 -— 6250

10 6180 5710 5550 —-— - 656 6710 —-— 3630 —-— -— 6530
11 6240 6070 5670 —— -— 2340 6300 — — —— — 6650
12 5810 6040 —_— -— -— 3170 6610 6730 —_— -— -— —
13 5820 6160 o —— 225 2850 6320 ——— 1540 — Ss 6530
14 5840 6190 -— -— 1710 3620 6560 -— —_— -— -— —
15 6170 6050 — -— 2460 4090 6280 -_— -— -— -— 6660
16 6060 6120 -— -— 2380 4940 6300 -— 7260 -— 6280
17 6090 6070 -— -— 2820 4970 6420 -— 7470 —— 5740
18 6180 6060 -— -— 4130 - 5690 6380 6640 -— —_— 6140
19 6200 6060 -— —— 4430 5330 6370 6710 6940 - -— 6200
20 6220 5930 -— -— 4960 4890 5740 6960 —-— — -— 5900
21 6220 5830 -— — 5280 5490 6040 6730 — —-— -— 6080
22 6180 -— -_— —_— 6860 -— 4250 4770 -— -— - 6080
23 6200 — -— -— —— -— 4260 4200 7120 6820 7140 6150
24 6180 1240 -_— —-— -— 4460 6420 5890 -— -— — 6250
25 6200 5610 _— -— -— 4480 5420 6340 -— -— 7330 6290
26 6170 —— —-— -— —-— 4670 5570 -— -— -— —-— 6370
27 6080 -— -— -— -—- 4590 5070 6870 -— 7120 6140
28 5960 ——— -— —— -— 5070 5800 -— - 7330 6150
29 5950 -— -— -—- -— 5420 6280 6450 7590 6520 6240
30 6000 5190 — -— -— 5420 6300 6700 7850 -— 6240
31 6200 . — -—— —-— 4430 -— — -— 7120 —-—
MONTH 6170 _— -— - -— —_— 5880 — -_— -— -— 6140

YEAR 5780
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YELLOWSTONE RIVER BASIN
06207540 SILVER TIP CREEK NEAR BELFRY, MONT.--Continued
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WATER YEAR OCTOBER 1970 TO SEPTEMBER 1971

AUG

INSTANTANEOUS SUSPENDED SEDIMENT AND PARTICLE SIZE, WATER YEAR OCTOBER 1970 to SEPTEMBER 1971

TIME

1430
1715
1700

1715
1545

1030
1415

1215
1700

TEMP-
ERATURE
(DEG C)

-5
3.0
10.0
6.0
7.0
8.0
5

18.

13.0
20.0

DIS-
CHARGE
(CFS)

8.1
10
2.5

2.1
le4

3.6
6.6

8.3
4.3

Sus-
PENDED
SEDI-

MENT
(MG/L)

25900
40200
25400

17600
7700

28400
56200

35700
28000

SUS-
PENDED
SEDI-
MENT
DIS~

CHARGE

(T/DAY)

564
11
171

100
29

276
1000

800
325

SuS. SusS.
SED. SED.
FALL FALL
DIAM. DIAM.

% FINER % FINER
THAN THAN

<004 MM .016 MM

25 38

30 47

52 7

50 70

84 94

53 68

57 72

65 78

71 86

SUS.
SED.
FALL
DIAM.
% FINER
THAN
<062 MM

78
89
99

98
100

95
91

92
95

% FINER
THAN
125 MM

98
99
100

100

100
98

99
99

SUS.
SED.
FALL
DIAM.
¥ FINER
THAN
<250 MM

100
100

100

100
100

89

SEP

18.0
19.0
12.0
10.0
10.0

22.0
18.0
21.0
22.0
23.0

22.0
19.0
10.0

9.0
15.0
15.0
14.0

12.0
14.5
18.0
20.0
13.0

10.0
15.0
15.0
13.0
12.0

15.5
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TOTAL

o
>
<

0w~ M HWN -

TOTAL

MEAN
DISCHARGE
(CFS)

.09
.10
«50
«66
.62

<66

<46
<34
«58
1.1
90
.90

22.47

MEAN
DISCHARGE
(CFS)

SUSPENDED-SEDIMENT DISCHARGE,

OCTOBER

MEAN

CONCEN-
TRATION

(MG/L)

1130
1200
4290
6840
1710

1310
1240
1650
1816
4330

4230
3610
4170
1390
1230

1550
1340
3590
4450
3670

1660
2080
1520
1120
1170

1160
1370
4340
4290
3950
3310

JANUARY

MEAN

CONCEN-
TRATION

(MG/L)

YELLOWSTONE RIVER BASIN

06207540 SILVER TIP CREEK NEAR BELFRY, MONT.--Continued

SEDIMENT
RISCHARGE
{TONS/DAY)

27
32
5.8

2.9

SEDIMENT
DISCHARGE
(TONS/DAY)

NOVEMBER
MEAN
MEAN CONCEN- SEDIMENT
DISCHARGE TRATION DISCHARGE
(CFS) (MG/L) (TONS/DAY)
.70 2160 4.1
«50 890 1.2
.18 1240 .60
«64 1690 2.9
1.6 4530 20
1.0 2850 T.7
«80 1990 4.3
.66 1950 3.5
.85 2640 6.1
1.1 4090 12
.75 2560 5.2
1.1 2850 8.5
-85 3510 8.1
+50 2040 2.8
.62 1870 3.1
1.2 4890 16
.85 2990 6.9
1.0 2580 7.0
1.1 3230 9.6
l.4 2700 10
40 1280 1.4
0 0 0
0 0 0
.05 110 .01
«30 2230 1.8
[ 0 0
0 0 0
0 0 0
.10 220 .06
+30 3260 2.6
18.55 —-— 145.47
FEBRUARY
MEAN
MEAN CONCEN- SEDIMENT
DISCHARGE TRATION DISCHARGE
(CFS) (MG/L) (TONS/DAY)
c 0 0
0 7] 0
0 0 0
0 G 0
0 [ 0
c 0 0
[v] 0 0
0 0 0
0 0 0
0 0 0
0 0 0
-10 30 .01
17 1870 86
16 €120 264
16 2460 106
5.0 2440 33
1.0 1070 2.9
+90 995 2.4
+70 2410 4.6
«50 995 1.3
40 410 <44
.30 390 .32
.20 340 .18
o 0 0
0 0 0
1] 0 0
0 o 0
0 0 0
58.10 == 501.15

MEAN
DISCHA
(CFs

O0O0O0C0O0 COoOO0O0OO0 ©O0OO0O0O0 [=X-N-N-)

»
.

N
w

MEAN
DISCHA
(CFS

[=N=N=No¥o)

-

WATER YEAR OCTOBER 1970 TO SEPTEMBER 1971

RGE
)

«30
«40
+50
«40
+30

<40
+50
+50
40
«35

.20

RGE
)

DECEMBER
MEAN
CONCEN- SEDIMENT
TRATION DISCHARGE
(MG/L) (TONS/DAY)
760 .62
550 «59
1400 1.9
800 - 86
560 45
795 86
1160 1.6
1620 2.2
790 -85
560 53
685 37
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
o 0
0 0
0 0
0 0
0 0
0 0
0 0
= 10.83
MARCH
MEAN
CONCEN- SEDIMENT
TRATION DISCHARGE
(MG/L) (TONS/DAY)
0 0
0 0
0 [
0 0
] 0
0 0
0 0
100 -05
350 2.8
1010 25
14700 516
25900 559
22800 277
29900 283
32700 221
4500 18
1600 2.2
0 0
22800 6.2
36800 30
5050 2.7
0 0
0 0
19200 52
19800 123
21700 135
24300 164
22600 128
12800 73
14100 80
16700 113
e 2810.95



YELLOWSTONE RIVER BASIN 91
06207540 SILVER TIP CREEK NEAR BELFRY, MONT.--Continued

SUSPENDED-SEDIMENT DISCHARGE, WATER YEAR OCTOBER 1970 TO SEPTEMBER 1971

APRIL MAY JUNE
MEAN MEAN MEAN
MEAN CONCEN-  SEDIMENT MEAN CONCEN-  SEDIMENT MEAN CONCEN-  SEDIMENT
DISCHARGE  TRATION  DISCHARGE DISCHARGE  TRATION  DISCHARGE DISCHARGE  TRATION  DISCHARGE
DAY (CFS) (MG/L) (TONS/DAY) (CFS) (MG/L) (TONS/DAY) (CFS) (MG/L) (TONS/DAY)
1 2.1 17300 98 0 0 0 1.9 6150 32
2 2.5 9800 66 0 0 0 4.6 31500 391
3 1.4 10500 40 ° 0 0 1.1 10600 31
4 1.3 13200 46 0 o 0 .75 9500 19
5 1.3 1490C 52 22 2210 1.3 .08 2830 1.0
6 1.5 15000 61 [+ 0 0 04 4320 .68
7 1 | 13400 40 0 0 0 222 6220 7.6
8 .80 6750 15 0 0 4} <31 8820 8.6
9 40 7600 8.2 .16 1050 45 .32 9070 9.8
10 .30 12100 9.8 0 830 s} .03 3520 .29
11 .20 3400 1.8 [} 1180 0 0 0 0
12 .30 2950 2.4 .15 1750 oT1 .05 2230 1.8
13 «40 1250 1.4 0 0 0 .01 5350 .29
14 .50 3900 5.3 0 0 0 0 0 0
15 <46 3410 4.2 [4 0 0 0 0 0
16 .46 3300 4.1 0 0 0 .11 2100 2.5
17 .46 2910 3.6 0 0 0 .19 5460 4.3
18 46 3800 4.7 .40 2130 2.3 .19 4220 4.7
19 .42 3380 3.8 .38 4100 4.2 .38 6520 6.7
20 .15 4090 8.3 .33 3320 3.0 .15 4180 2.4
21 +80 3620 7.8 .33 2010 1.8 .06 2090 .75
22 1.4 8050 30 4.9 21300 392 .10 2780 1.6
23 1.7 7700 EL] 4.7 25600 386 .18 3580 2.9
24 1.3 4320 15 .92 5850 15 .03 946 21
25 1.6 2910 13 .56 4500 6.8 .02 1080 .17
26 1.9 8610 44 .13 1970 1.2 .06 2140 .84
27 2.2 9470 56 .09 2040 .73 .29 4370 3.8
28 .54 2960 4.3 .02 783 1Y +40 5720 6.2
29 .05 1530 .21 4 0 0 .25 5400 3.6
30 .14 1980 <75 oT2 5320 11 .35 3110 6.0
31 ~ - - 1.5 7510 30 -- == —
TOTAL 28.74 -— 681.66 15.51 - 856460 12.17 - 549.79
JuLY AUGUST SEPTEMBER
MEAN MEAN MEAN
MEAN CONCEN-  SEDIMENT MEAN CONCEN-  SEDIMENT MEAN CONCEN-  SEDIMENT
DISCHARGE  TRATION  DISCHARGE DISCHARGE  TRATION  DISCHARGE DISCHARGE ~ TRATION  DISCHARGE .
DAY (CFS) (MG/L) (TONS/DAY) (CFS) (MG/L) (TONS/DAY) (CFS) (MG/L) (TONS/DAY)
1 .53 4080 5.9 0 0 0 Yol 3340 9.9
2 .65 4100 Te2 .04 250 .34 .54 1810 2.6
3 1.3 18100 64 .05 281 .30 2.7 4650 54
4 «15 5700 12 0 0 0 T4 23900 487
5 .35 2710 4.0 0 [ (1] 1.5 9380 38
6 .20 1760 2.5 .88 2240 13 .92 5860 15
7 0 [} 0 0 [4 0 o5 3750 7.6
8 4} 0 0 0 0 0 .68 3520 6.5
9 .19 904 1.6 0 0 0 .58 3500 5.5
10 0 0 3} 0 0 0 .32 1410 2.1
11 0 0 0 0 0 o <40 2520 21
12 [ 0 0 0 0 [ .05 283 .28
13 0 0 0 0 0 0 .36 2230 2.4
14 0 0 0 0 0 0 +10 544 «33
15 0 0 0 0 0 0 <44 3320 3.9
16 0 0 0 0 0 0 .58 2580 4.0
17 .07 374 .54 0 0 0 1.1 4390 13
18 .04 260 .25 0 0 0 1.1 5100 15
19 (o (] 0 .05 419 .45 1.1 5690 17
20 0 0 .09 608 .58 1.4 7480 28
21 ] 0 0 .04 205 3T 1.8 5520 27
22 .16 975 Y +12 907 lel 1.2 5090 16
23 .43 3410 5.0 al2 597 .56 1.3 6640 23
24 .07 570 .62 C [V [} 1.5 6650 27
25 c 4 0 .24 1310 2.9 1.3 6070 21
26 c (v 0 .34 1780 2.4 1.5 3020 12
27 [+ 0 0 «25 1190 2.2 1.3 5600 20
28 ] 0 c 44 105¢C 1s2 1.5 5150 21
29 .23 1990 4.9 .63 2390 6.0 1.4 4960 19
30 .36 2780 4.6 1.9 5410 28 1.6 3200 14
31 .12 900 1.1 1.1 3150 9.4 - - -
TOTAL 5.45 - 115.91 6429 - 68.60 37.52 - 914.81
TOTAL DISCHARGE FCR YEAR (CFS-DAYS) 272.25

TOTAL SUSPENDED-SEDIMENT DISCHARGE FOR YEAR (TONS) 6839.26
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LOCATION.--Lat 45°37'32", long 108°45'50", in SE}SE} sec.28, T.2 S., R.24 E,, Yellowstone County, at county bridge
3 miles south of Laurel and at mile 4

DRAINAGE AREA,.--2,783 sq mi.

DATE

ocT.
08ece
NOV.
20.0.
DEC.
l4eee
JAN.
19«00
FEB.
23000
MAR.
16e0e
APR.
l4eae
MAY
13...
JUNE
16..ce
JuLy
13...
AUG.
12¢00
SEP.
160e0

DATE

ocT.
08ecs
DEC.
l4eee
JAN.
1900
MAR.
16eee
APR.
l4eae
JULY
13...

TIME
DATE

ocT.
08.ce
JAN.,
19...
APR.
l4...
JUuLY
13...

1971
1215

1000
1000

YELLOWSTONE RIVER BASIN
06214050 CLARKS FORK YELLOWSTONE RIVER NEAR LAUREL, MONT.

o7

CHEMICAL ANALYSES, WATER YEAR OCTOBER 1970 TO SEPTEMBER 1971

DIS-
DIS- SOLVED OIS~
SOLVED MAG- SOLVED
CAL- NE- CHLO~ FLUO~-
DIS- CIumM SIUM SODIUM SULFATE RIDE RIDE NITRATE
TIME CHARGE ca) (MG) (NA) (S04) (cL) (F) (N)
(CFs) (MG/L) (MG/L) (MG/L) (MG/L) (MG/L) (MG/L) (MG/L)
1530 850 61 20 38 - 3.2 .1 5
1200 575 68 264 - _ 4.3 = 7
1145 450 79 26 == 200 3.0 = -8
1215 530 65 22 31 130 2.1 .3 —
1030 500 76 28 - 110 3.4 -6 =
1045 420 62 26 e 210 Te6 e e
1000 670 56 18 28 110 2.0 5 -
1015 3000 29 8.2 - 41 1.5 —— -
0830 7500 15 4.1 - 16 6 - -
1000 3600 20 6.0 9.2 44 6 2 -
1300 1200 39 15 - 90 1.8 g e
1000 850 53 20 - 140 2.2 == —
DIS- DIS- DIS-
DIS- SOLVED DIS- SOLVED SOLVED DIS-
SOLVED BERYL- SOLVED CAD- CHRO- SOLVED
OIS~ ARSENIC LIUM BORON MIUM MIUM COPPER CYANIDE
TIME CHARGE (AS) (BE) (8) (co) (CR) (cu) (CN)
(CFS) (UG7L) (uG/L) (uG/L) (uG/L) (uG/L) (uG/L) (MG/L)
1530 850 0 0 70 1 0 0 ==
1145 450 =2 - - - - - .00
1215 530 0 0 20 0 0 1 «00
1045 420 - - - - - — .01
1000 670 0 0 60 0 0 5 .00
1000 3600 15 20 0 0 4 .00
DI-
DIS- ALDRIN LINDANE  CHLOR- DDD DDE DoT ELDRIN  ENDRIN
CHARGE DANE
(CFS) (UG/L) (uG/L) (ue/L) (UG/L) {us/v) (uG/L) tug/L) (uG/L)
850 «00 «00 .00 .00 .00 00 <00 .00
530 .00 .00 .00 .00 .00 «00 00 «00
670 00 .00 .00 .00 +00 .00 .00 .00
3600 00 00 -00 .00 «00 .00 +00 «00



YELLOWSTONE RIVER BASIN B 93
06214050 CLARKS FORK YELLOWSTONE RIVER NEAR LAUREL, MONT.--Continued
PERIOD OF RECORD.--Chemical analyses: July 1969 to September 1971.
REMARKS.--Water discharge estimated from records for station 06208800, Clarks Fork Yellowstone River near Silesia.

CHEMICAL ANALYSES, WATER YEAR OCTOBER 1970 TO SEPTEMBER 1971

DIS-
SOLVED DIS- DIS- BIO-
NITRITE SOLIDS SOLVED SOLVED AMMONIA TOTAL CHEM-
PLUS (RESI- SOLIDS SOLIDS HARD- NITRO- PHOS- ICAL
NITRATE DUE AT (TONS (TONS NESS GEN PHORUS OXYGEN
(N) 180 C) PER PER (CA,MG) (N) P) DEMAND
DATE (MG/L) (MG/L) AC-FT) DAY) (MG/L) (MG/L) (MG/L) (MG/L)
0ocT.
08ece — 384 52 881 240 .08 020 e
NOV.
20eee == 479 <65 Ta4 270 -02 040 1.6
DEC.
léeas e 513 <70 623 300 .06 .010 1.2
JAN.
19¢.. -10 376 «51 538 250 +00 - 1.0
FEB.
23000 <40 534 73 721 300 .02 == 1.0
MAR.
16ecs «30 530 .72 601 260 34 -38 2
APR.
lé4ees +30 292 <40 528 210 .32 <19 2.1
MAY
13... =10 150 -- 1220 110 -06 «60 1.2
JUNE
16400 .08 168 +23 3400 54 07 »30 -6
JuLy
13¢0e .08 118 +16 1150 75 09 .22 1.2
AUG.
12¢00 .16 264 «36 855 160 .06 .12 1.1
SEP.
16¢00 33 360 <49 826 210 «01 +090 1.7

DIS- DIS- DIS~-
DIS- SOLVED DIS- SOLVED DIS- SOLVED DIS- DIS~
SOLVED MAN- SOLVED MOLY- SOLVED SELE- SOLVED SOLVED
LEAD GANESE MERCURY BDENUM NICKEL NIUM SILVER ZINC
(PB) (MN) (HG) (MO) (NI) (SE) (AG) (IN)
DATE (uG/L) tuG/L) (uG/L) (uG/L) (u6/sL) {ue/L) tue/L) (uG/L)
0CcT.
08eee 0 18 -0 0 2 0 1 ]
DEC.
14ee. = —_ - - -_ i - o
JAN.
19¢00 0 0 = 0 0 3 0 10
MAR .
16cc. == - - - = —— ) ==
APR.
) PP 0 o .1 3 8 0 [} 20
JuLy
13.00 7 67 -0 8 1 34 0 8
HEPTA-
HEPTA- CHLOR DI- METHYL
CHLOR EPOXIDE MALA- PARA- AZINON PARA- 244-D 29495-T SILVEX

THIDN THION THION
DATE (uG/L) (uG/L) (us/L) (uG/L) {uG/L) (UG/L) tue/L) {ue/L) (uG/L)

ocT.

08ece .00 - 00 -00 «00 - 00 -00 .00 «00 +00
JAN., 1971

19... «00 - 00 =00 .00 .00 -00 .00 00 .00
APR.

l4eee «00 - 00 .00 .00 .00 - 00 - 00 «00 .00
JuLy

13... .00 «00 - - - - «05 «00 .00



YELLOWSTONE RIVER BASIN

06214050 CLARKS FORK YELLOWSTONE RIVER NEAR LAUREL, MONT.--Continued

CHEMICAL ANALYSES, WATER YEAR OCTOBER 1970 TO SEPTEMBER 1971

DATE

ocT.
08..00
NOV.
20...
DEC.
l4e..
JAN.
19«00
FEB.
23¢..
MAR.
16eee
APR.
l4e..
MAY
13...
JUNE
16ec..
JULY
13...
AUG.
12¢00
SEP.
16.0.

5.4 miles downstream from Clarks Fork Yellowstone

TIME

1530
1200
1145
1215
1030
1045
1000
1015
0830
1000
1300
1000

FIELD DETERMINATIONS

SPECI- FECAL

FIC coLI-

AIR COND- Dis- FORM

TEMP- TEMP- UCTANCE SOLVED PH (CoL.
ERATURE ERATURE (MICRO- OXYGEN PER

(DEG C) (DEG C) MHOS) (MG/L)  (UNITS) 100 ML)

8.0 11.0 630 12.4 7.9 _——
2.0 6.0 810 12.0 8.2 -
-0 ~1.5 690 12.4 8.2 o,
5 7.5 640 10.2 7.9 130
-0 4.0 740 9.4 8.0 12
3.0 5.0 1280 11.0 8.1 210
5.0 18.0 600 9.4 - 100
12.0 19.0 255 8.4 8.2 2000
11.0 16.5 160 8.6 - 510
14.5 22.0 230 8.6 7.6 240
23.0 32.0 400 - 8.5 26
10.0 7.0 580 8.2 8.1 150

06214100 YELLOWSTONE RIVER NEAR LAUREL, MONT.
LOCATION.--Lat 45°41137", long 108°38'25", in NE} sec.’}-la T.2 s.é R.25 E., Yellowstone County%

ver, 6.6 miles east of Laurel, and a

DRAINAGE AREA,.--11,750 sq mi, approximately.
CHEMICAL ANALYSES, WATER YEAR OCTOBER 1970 TO SEPTEMBER 1971

TIME

1330
1500
1400
1500
1300
1330
1415
1300
1200
1400
1430
1300

DIS-

CHARGE

(CFS)

5100
3800
3080
4400
3200
3000
3800
15200
41200
23600
8000
6000

DIS-

DIS~ SOLVED DIS-
SOLVED MAG- SOLVED
CAL- NE- CHLO- FLUO-
CIUM SIUM SODIUM SULFATE RIDE RIDE
(ca) (MG) (NA) (S04) (cL) (F)

(MG/L) (MG/L) (MG/L) (MG/L) (MG/L) (M6/L)

41 13 27 - 5.7 .3
42 14 - - 7.3 -
44 14 - 84 5.6 -
37 9.7 21 56 17 .6
47 14 - 76 7.2 .7
42 14 -_— 86 4.6 -
41 13 23 72 4.8 .6
26 6.6 -— 28 2.6 -
12 3.3 - 11 1.4 —_—
15 4.7 8.4 32 1.9 .3
22 7.1 - 29 4.8 -

32 11 - 52 4.6 —

at county bridge
mile 358.3.

NITRATE
(N)
{MB/L)
.2
2

-4



YELLOWSTONE RIVER BASIN

06214100 YELLOWSTONE RIVER NEAR LAUREL, MONT.--Continued
PERIOD OF RECORD.--Chemical analyses: July 1969 to September 1971.
REMARKS,--Water discharge estimated from records for station 06214500, Yellowstone River at Billings.

CHEMICAL ANALYSES, WATER YEAR OCTOBER 1970 TO SEPTEMBER 1971

DIS-
SOLVED DIS- DIS- BIO-
NITRITE SOLIDS SOLVED SOLVED AMMONIA TOTAL CHEM-
PLUS (RESI- soLIDS SOLIDS HARD- NITRO- PHOS~- ICAL
NITRATE DUE AT (TONS (TONS NESS GEN PHORUS OXYGEN
(N) 180 C) PER PER (CA, MG) (N} (P) DEMAND
DATE (MG/L) (MG/L) AC-FT) DAY) (MG/L) (MG/L) (MG/L) {MG/7L)
ocT.
08eee —— 256 .35 3530 160 02 020 1.2
NOV.
20... C 279 -38 2860 160 «02 «020 5
DEC.
14... == 293 +40 2440 170 -03 +020 1.0
JAN.
19¢.. -10 224 -30 2660 130 . e 1.2
FEB.
23... «20 294 <40 2540 180 .07 == -8
MAR.
16eee .10 304 <41 2460 160 35 11 1.3
APR.
l4..0 «20 222 «30 2280 160 +31 -10 2.1
MAY
13... =10 130 -= 5340 92 «10 «50 2.9
JUNE
16... <04 90 .12 10000 44 .11 -30 1.0
JuLy
13... -03 112 <15 7140 57 «07 .20 1.2
AUG.
12¢0e <04 160 «22 3460 84 .07 +070 -9
SEP.

16... -08 218 -30 3530 130 -01 090 146



9

YELLOWSTONE RIVER BASIN

06214100 YELLOWSTONE RIVER NEAR LAUREL, MONT.--Continued

CHEMICAL ANALYSES, WATER YEAR OCTOBER 1970 TO SEPTEMBER 1971

DIS- DIS- DIs-
DIS- SOLVED DIS- SOLVED SOLVED DIS-
SOLVED BERYL- SOLVED CAD- CHRO- SOLVED
DIS~ ARSENIC LIUM BORON MIUN MIUM COPPER CYANIDE
TIME CHARGE {AS) (BE) (B) (CD) {CR) (cu) (CN)
DATE (CFS) (uesL) (ue/L) {uG/L) (uG/L) (uG/L) tue/L) (MG/L)
falen
08.ce 1330 5100 0 0 70 1 o 0 —_—
DEC.
l4eee 1400 3080 - - - - -— - «00
JAN.
19..0 1500 4400 60 0 200 o 0 5 -00
MAR.
16eee 1330 3000 - - -— -— -_ -— -01
APR.
l4eee 1415 3800 10 7 170 1 0 2 -00
JuLy
13... 1400 23600 0 o 50 0 0 e =00
DI-
DIS- ALDRIN LINDANE CHLOR- DDD DDE DoT ELDRIN ENDRIN
TIME CHARGE DANE
DATE {CFS) {uG/L) (UG/L) (uG/L) (ue/L) (e/Ly (ue/L) te/sL) (ue/L)
ocT.
08.ee 1330 5100 - 00 .00 -00 ~00 -00 .00 +00 <00
JAN., 1971
19... 1500 4400 .00 .00 +00 -00 -00 «00 .00 .00
APR.
14¢00 1415 3800 «00 .00 .00 00 .00 -00 .00 «00
JuLY
13... 1400 23600 .00 .00 .00 .00 +00 .00 .00 -00

DATE

ocT.
08eee
NOV.
20ces
DEC.
l4aee
JAN.
19.ee
FEB.
23...
MAR.
16ese
APR.
l4ees
MAY
13...
JUNE
16e0.
JuLy
13...
AUG.
120
SEP.
16eee

TIME

1330
1500
1400
1500
1300
1330
1415
1300
1200
1400
1430

1300

FIELD DETERMINATIONS

SPECI~ FECAL

FIC coLI-

AIR COND- DIS- FORM

TEMP- TEMP- UCTANCE SOLVED PH (CoL.
ERATURE ERATURE (MICRO- OXYGEN PER

(DEG C) (DEG C) MHOS) (MG/L) (UNITS) 100 ML)

7.5 - 430 11.2 8.0 ==
2.5 4.0 525 11.8 8.2 ==

«0 .5 490 13.0 7.8 —

<0 7.0 580 12.0 7.9 6

<0 7.0 440 10.2 8.1 8
4.0 4.5 610 8.2 8.2 4
9.5 24.0 480 7.2 == 48
13.5 27.5 215 8.0 8.1 620
12.0 21.5 180 8.0 - 470
15.5 25.0 175 8.6 T.7 180
22.0 37.0 240 9.8 8.6 27
11.0 10.0 350 8.0 8.2 110



YELLOWSTONE RIVER BASIN
06214100 YELLOWSTONE RIVER NEAR LAUREL, MONT,--Continued

CHEMICAL ANALYSES, WATER YEAR OCTOBER 1970 TO SEPTEMBER 1971

DIS- DIS~-
DIS- SOLVED DIS- SOLVED DIS-
SOLVED MAN- SOLVED  MOLY- SOLVED
LEAD GANESE MERCURY  BDENUM  NICKEL
(PB) (MN) (HG) {MO) (KI)
DATE tue/sL) (u6/L) {us/L) tuG/L) (UG/L)
ocT.
08eee 1] 10 -0 0 1
DEC.
l4a00 . — -— - -—
JAN.
19¢c. 0 [ -— ] 2
MAR.
16ecee - — - -— -
APR.
14cee o 20 o1 0 0
JuLy
13¢ee 4 38 a1 o 2
HEPTA-
HEPTA-  CHLOR ) & METHYL
CHLOR  EPOXIDE MALA- PARA- AZINON PARA-
THION THION 710N
DATE (ue/L) (ue/L) (uG/L) (ue/L) ({48 iu6/L)
ocT.
08ece - 00 « 00 +00 «00 «00 «00
JAN., 1971
19¢0e 00 «00 00 00 .00 «00
APR.
1beoe +00 =00 +00 « 00 «00 «00
JULY
13¢0e +00 «00 = - = =

DIS~

SOLVED DIS-
SELE- SOLVED

NIUM SILVER
{SE) (AG)

(uG/L) ue/L)

[} 0
10 0
3 1
[ 0

DIS-

SOLVED
ZINC

(ZN)

ue/L)

2y4-D 25445-T

(uG/L) tue/Ly

«00
-00
+00
-00

00
=00
=00
<00

30

20

SILVEX

(uG/7L)

+00
«00
-00
+00



98 YELLOWSTONE RIVER BASIN

06214500 YELLOWSTONE RIVER AT BILLINGS, MONT.
(Irrigation network, pesticide and radiochemical station)

LOCATION.--Lat 45°46'23", long 108°28'32", in NE}SWiSE} sec.2, T.l S., R.26 E., Yellowstone County, at city of
Billings Water Depar%men‘t intake, 1 m:i.le east of Billings, 1.8 miies upstream from gaging statlon at bridge
on U.S, Highway 87, 11,8 miles upstream from Pryor Creek, and at mile 347.8.

DRAINAGE AREA.--11,783 sq mi.
PERIOD OF RECCRD,--Chemical analyses: October 1950 to September 1958, July 1963 to September 1971.
Water temperatures: December 1950 to September 1958 (at highway brldge) July 1963 to September 1968 (at water

department intake), October 1968 to September 1970 (at both sites), octover 1970 to September 1971 (at water
department intake).

CHEMICAL ANALYSES, WATER YEAR OCTOBER 1970 TO SEPTEMBER 1971

DIS-
DIS- SOLVED
DIS- SOLVED  MAG- PO-
SOLVED  CAL- NE- TAS- BICAR-  CAR-
DIS- TEMP- SILICA IRON CIUM SIUM SODIUM  SIUM  BONATE  BONATE SULFATE
TIME CHARGE ERATURE  (SI02) (FE) (cA) (MG) (NA) (x) (HCO3)  (CD3) (504}
DATE (CFS)  (DEG C)  (MG/L)  (UG/L)  (MG/L)  (MG/L)  (MG/L)  (MG/L)  (MG/L)  (MG/L)  (MG/L)
ocT.
06.40. 1500 4930 - 12 0 38 13 25 3.2 156 0 67
NOV.
02000 1345 4180 3.5 14 70 37 13 28 3.1 153 0 76
30... 1200 4160 .5 16 20 38 12 25 2.8 147 0 74
JAN.
21aca 1545 4840 .0 16 130 36 10 25 4.1 134 0 49
FEB.
09c0. 1515 3110 .5 17 110 41 11 26 3.5 155 0 58
MAR.
0240 1415 2940 .5 17 140 43 15 28 3.7 171 0 70
APR.
08545 1330 3330 8.5 13 20 43 14 30 3.6 160 - 88
MAY
10... 1200 13700 12.5 15 80 24 Ts3 11 3.3 104 - 22
JUNE
08... 1200 24400 15.0 14 70 16 5.0 7.3 1.2 74 o 19
JuLy
0B... 1500 27000 14.5 12 40 15 5.2 10 1.7 76 0 22
AUG.
10ec0 1300 8890 22.0 13 20 24 8.3 16 2.4 119 0 39
SEP.
0240 1200 7440 18.5 15 20 30 10 19 2.7 146 0 46
DI-
DIS- TEMP-  ALDRIN LINDANE  CHLOR- DDD DDE pDT ELDRIN
TIME CHARGE ERATURE DANE
DATE (CFS)  (DEG C)  (UG/L)  (UG/L)  (UG/L)  (UG/L)  (UG/L)  (UG/L)  (UG/L)
ocT. .
06:3s 1500 4930 10.0 .00 .00 .00 .00 .00 .00 .00
NOV.
0240 1345 4180 3.5 .00 .00 .00 .00 .00 .00 .00
30ee. 1200 4160 .5 .00 .00 .00 .00 .00 .00 .00
JAN., 1971
21ees 1545 4840 .0 .00 .00 .00 .00 .00 .00 .00
FEB.
090 1515 3110 .5 .00 .00 .00 .00 .00 .00 .00
MAR.
02..- 1415 2940 .5 .00 .00 .00 .00 .00 .00 .00
APR.
05... 1330 3330 8.5 .00 .00 .00 .00 .00 .00 .00
MAY
10... 1200 13700 12.5 .00 .00 .00 .00 .00 .00 .00
JUNE
D8.e. 1200 24400 15.0 .00 .00 .00 .00 .00 .00 +00
JULY
UBess 1500 27000 14.5 .00 .00 .00 .00 .00 .00 .00
AUG.
10:4 1300 8890 - .00 .00 .00 .00 .00 .00 .00
SEP.
02%sis 1200 7440 18.5 .00 .00 .00 .00 .00 .00 .00
DIS-  HEXA-
DIS- SOLVED VALENT DIS- DIS- DIS-
SOLVED  CAD-  CHRO- SOLVED SOLVED  TOTAL SOLVED
DIS- TEMP-  ARSENIC MIUM MIUM COBALT LEAD  MERCURY  ZINC
TIME CHARGE ERATURE (AS) (cD) (CR6) (co) (PB) (HG) (ZN)
DATE (CFS) (DEG C)  (UG/L)  (UG/L)  (UG/L)  (UG/L)  (UG/L)  (UG/L)  (UG/L)
oct.

08eee 1100 5100 7.5 T 0 0 0 0 -0 1



YELLOWSTONE RIVER BASIN 99
06214500 YELLOWSTONE RIVER AT BILLINGS, MONT,--Continued

EXTREMES ,--1970-71:
Specific conductance:
Water temperatures:

March,

Maximum daily, 541 micromhos Jan. 7; minimum daily, 122 micromhos June 22.
Maximum, 24,0°C Aug. 7-9, 28; minimum, freezing poin% on many days during November to

Period of record:
Specific conductance:

Maximum daily, 1,210 micromhos Feb. 2, 19513 minimum daily, 122 micromhos June 22, 1971.
Water temperatures: i

Maximum, 26.5°C July 2%, 1955; minimum, freez{ng point on many days during winter periods,

REMARKS .--Temperature recorder stopped Apr. 5 to May 24. Thermograph records furnished by Montana Fish and Game

lj?epartment . Miscellaneous periodic determinations of suspended-sediment data published for May to September
CHEMICAL ANALYSES, WATER YEAR OCTOBER 1970 TO SEPTEMBER 1971
DIS-
DIS- SOLVED DIS- DIS- NON- SODIUM SPECI-
SOLVED NITRITE D) 3 SOLIDS SOLVED SOLVED CAR- AD~ FIC
CHLO- FLUO- PLUS SOLVED (SUM OF SOLIDS SOLIDS HARD- BONATE SORP- COND-
RIDE RIDE NITRATE BORON CONSTI- (TONS (TONS NESS HARD- TION UCTANCE PH
(cL) (F) (N) (B) TUENTS) PER PER (CAyMG) NESS RATIO (MICRO-
DATE (MG/L) (MG/L) (MG/L) (uG/L) (MG/L) AC-FT) DAY) (MG/L) (MG/L) MHOS) (UNITS)
OCT.
06eee 5.9 -5 L) 120 2641 <32 3140 150 18 9 386 8.2
NOV.
0200 6.4 5 - - 256 <34 2860 140 19 1.0 399 7.5
30cee 6.3 5 - 170 248 <34 2840 140 24 «9 386 T4
JAN.
2leee 6.4 .6 .00 - 210 «29 2740 130 20 1.0 340 T.5
FEB.
09¢e0 6.3 .6 +-00 - 240 <33 2020 150 23 9 392 7.9
MAR .
02eee 8.5 5 <10 210 270 +37 2140 170 30 9 440 8.6
APR .o
05e0e 7.9 1.0 <20 -— 280 .38 2520 160 34 1.0 429 8.1
MAY
10eee 3.6 <3 20 - 139 «19 5140 89 4 5 225 8.2
JUNE
08eae 2.0 b «32 20 103 <14 6790 60 0 ol 161 7.8
JUuLy
[1]: PN 3.0 N -15 80 108 <15 7870 59 0 o6 179 8.0
AUG.
10eee 3.7 5 .15 - 166 «23 3980 94 0 o7 263 7.5
SEP.
02¢ee 4.8 8 1.2 160 206 «28 4140 120 0 -8 318 Te6
HEPTA-
HEPTA- CHLOR DI~ METHYL
ENDRIN CHLOR EPOXIDE MALA- PARA~ AZINON PARA- 2,4-D 25445-T SILVEX
THION THION THION
DATE {(uG/L) (uG/sL) (uG/7L) (us/L) {uG/L) (uG/7L) (UG/L) {uG/L) (uG/L) (ue/L)
oCcT.
0beee <00 .00 00 .00 -00 .00 .00 <00 «00 .00
.00 =00 00 .00 .00 .00 .00 .00 .00 -00
<00 .00 .00 .00 .00 -00 .00 00 <00 00
.00 .00 00 - 00 «00 00 00 00 +00 00
-00 «00 .00 <00 =00 «00 00 00 «00 - 00
<00 .00 <00 «00 .00 =00 .00 .00 .00 .00
<00 -00 -00 «00 <00 <00 .00 .00 .00 00
00 00 .00 +00 .00 00 «00 .00 +00 .00
.00 «00 «00 - 00 <00 .00 +00 =00 <00 -00
<00 «00 00 -00 «00 <00 .00 .00 =00 .00
.00 -00 00 .00 .00 .00 +00 <04 00 «00
«00 .00 .00 «00 .00 .00 .00 «00 <00 <00
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ocT

374
374

384
386

394
388
388
388
388

393
389
399
398
389

394
394
394
398
399

392
393
394
399
399

396
394
399
404
404
405

393
342

YELLOWSTONE RIVER BASIN
06214500 YELLOWSTONE RIVER AT BILLINGS, MONT.--Continued

CHEMICAL ANALYSES, WATER YEAR OCTOBER 1970 TO SEPTEMBER 1971

DATE

ocT.
06eece

NOV.
02...
30e..

JUNE
14...

DATE

ocT.
06...

NOV.
02..0
30...

JUNE
14...

RADIOCHEMICAL ANALYSES

DIS-
TIME CHARGE
(CFS)
1500 4930
1345 4180
1200 4160
0945 39300
DIS~
SOLVED TOTAL
GROSS FILT-
BETA RABLE
AS RESIDUE
Cs-137
(Pc/L) (MG/L)
5.0 250
6.0 250
4.0 260
7.2 86

TEMP-
ERATURE
(DEG C)

10.0

3.5
5

Sus-
PENDED
GROSS
ALPHA

AS
U-NAT.
(uG/L)

5

<4
.6

18

DIS-
SOLVED
NATURAL
URANIUM
)
(uG/L}

Sus-
PENDED
GROSS
ALPHA

AS
U-NAT,
(pc/L)

.2

<.1
.2

6.0

SPECIFIC CONDUCTANCE (MICROMHOS AT 25°C), WATER YEAR

NOV

405
403
402
405
405

414
418
418
408
403

417
419
419
411
409

415
414
417
419
419

419
413
422
449
458

431
414
400
414
395

415

DEC

400
402
400
403
416

416
411
414
418
414

416
431
426
455
468

457
440
434
425
449

507
488
471
477
491

499
491
483
463
442
425

443

JAN

417
424
442
451
467

499
541
505
491
479

472
472
487
513
530

493
523
406
384
380

382
383
395
417
373

417
401
399
420
395

444

FEB

391
342
337
344
358

389
407
375
429
418

395
401
387
407
386

400
410
427
427
427

419

MAR

456
452
457
456
433

438
420
408

412
421
439
451
439

427
427
428
435
438

427
426
430
438
438

438
439
433
417
427
427

434

APR

416
419
419
438
438

434
432
417
399
381

372
368
361
368
372

381
381
364
360
364

367
381
394
407
381

355
363
372
367
367

388

DIS-
SOLVED
GROSS
ALPHA

AS
U-NAT.
tue/L)

4.2

T4
<2.9

4.3

Sus-
PENDED
GROSS

BETA

AS SR90

/Y90

(PC/L)

1.0

<4
.8

8.9

OCTOBER 1970 TO SEPTEMBER 1971

MAY

3715
349
341
337
299

298
284
279
246
240

227
227
225
206
182

182
183
173
183
202

212
225
287
266
262

244
217
186
181
155
155

240

DIS~
SOLVED
GROSS
ALPHA

AS
U-NAT.
(pPc/L)

Sus-
PENDED
GROSS

BETA

AS
Cs-137
{PC/L)

1.1

s
.9

10

JUN

172
174
180
174
172

164
163
162
153
148

147
163
132
128
130
140
127
130
130

127
122
127
134
133

130
126
136
148
148

146

DIS-
SOLVED
GROSS

BETA

AS SR90

/Y90

tpc/L)

4.0

2

" ws

TOTAL
NON-
FILT-
RABLE
RESIDUE

(MG6/L)

13
250

JuL

170
171
162
160
145

152
153
152
153
161

154
162
157
173
162

163
163
172
172
195

177
183
194
196
204

199
215
212
220
229
233

178

AUG

238
240
240
246
240

246
256
256
256
258

258
258
292
282
279

282
292
301
307
307

307
307
307
307
338

341
351
349
347
352
329

289

SEP

319
320
314
350
338

322
317
312
309
308

310
316
321
324
326

329
333
333
340
344

351
359
359
359
377

378
371
369
368
375

338
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OCTOBER
MAX MIN
14.5 13.0
14.5 13.0
14.5 12.0
15.0 13.0
14.5 13.0
13.5 9.5
9.5 8.0
9.0 8.0
8.0 6.5
8.5 7.0
9.0 8.0
8.5 8.0
8.0 7.0
8.0 6.5
8.0 6.0
8.5 6.5
8.0 6.5
8.5 7.0
8.5 6.5
8.5 6.5
8.5 8.0
8.0 6.5
8.0 6.5
7.0 6.5
7.0 5.5
5.5 4.5
5.0 3.5
4.0 2.0
4.0 3.0
5.5 3.5
5.5 4.5
15.0 2.0
APRIL
MAX MIN
7.0 5.5
7.0 5.5
7.0 5.5
8.0 6.0
240 0.0

YELLOWSTONE RIVER BASIN
06214500 YELLOWSTONE RIVER AT BILLINGS, MONT.--Continued

TEMPERATURE (°C) OF WATER, WATER YEAR OCTOBER 1970 TO SEPTEMBER 1971

NOVEMBER
MAX MIN
5.5 4.5
5.0 3.5
3.5 2.0
3.5 1.5
4.0 2.0
5.0 4.0
5.5 4.5
6.0 5.0
6.0 5.0
6.0 5.5
5.5 5.0
5.5 4.5
5.0 4.5
4e5 4.0
4.5 3.5
5.0 4.0
5.5 4.5
5.5 4.5
4.5 4.0
4.0 3.0
3.0 1.5
1.5 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
1.0 0.0
6.0 0.0

MAY
MAX MIN
17.0 15.0
18.0 15.0
18.0 15.5
15.5 13.5
13.5 10.0
10.0 8.5
9.5 8.5

DECEMBER
MAX MIN
1.5 1.0
1.5 1.0
1e5 1.0
1.0 0.0
0.0 0.0
1.0 0.0
1.5 1.0
3.0 1.5
3.0 1.5
1.5 0.5
0.5 0.5
1.0 0.5
1.0 1.0
1.0 1.0
1.0 0.5
1.0 0.5
0.5 0.5
1.0 0.5
1.0 0.5
1.5 1.0
2.0 1.5
3.0 2.0
3.0 2.0
2.0 2.0
2.0 1.5
2.0 1.5
2.0 1.5
1.5 1.5
1.5 1.5
1.5 1.0
1.0 1.0
3.0 0.0

JUNE

MAX MIN
10.5 9.0
13.0 10.0
14.0 11.5
14.0 12.0
14.5 13.0
14.0 13.0
14.0 12.0
15.0 13.0
14.0 12.0
14.0 11.5
12.0 11.0
13.0 11.0
14.0 11.5
13.5 11.5
14.0 11.5
14.0 11.5
14.0 11.5
13.0 11.0
14.5 12.0
14.5 12.0
15.0 13.0
15.5 13.5
15.5 14.0
15.5 13.5
14.5 13.0
14,5 11.5
12.0 10.5
11.0 10.0
12.0 10.0
13.5 10.0
15.5 9.0

ooococo [=X-N-N-N-} OO r v x
IR R REER >
cocococo [-X-N-N-N-] owooco x

cooocoo OO?OO [=R-N-X-N-]
.. ..
VUVUVNOOO QOO0 OO0

[
o
o

MAX

15.5
16.0
15.5
15.0
15.5

16.5
15.5
15.0
16.0
18.0

18.0
17.0
17.0
18.0
18.5

19.0
19.5
19.5
20.0
20.0

19.5
19.5
20.0
20.5
20.0

20.0
18.0
16.5
18.0
19.0
19.5

20.5

JANUA

JuLy

RY

=
—

o000 ocowoo Z

[=R-N-N-N-¥-] oOO0O00C ©ooocoo oocooo CO00O OO0
R R IR DR R o e s o o
OO0O000 ©COOO0O

(=] owoooo ©OOooCOCO

o
.

MIN

12.0
14.0
14.0
13.5
13.5

14.0
13.5
13.5
13.5
15.0

16.0
15.5
15.0
15.5
16.0

16.5
18.0
18.5
18.0
18.5

18.5
18.0
18.0
17.0
18.0

17.0
16.5
15.0
14.5
15.5
17.0

12.0

F

MAX

OQO~=0O =N-N-N-¥.)
R R DR EREE c 6 s e 8
viomumum muuow nmuwunuoo

woo ooowvo owwvwuw

[E=X-X-] [=X=-N-X-No) C0o0O0O00 oOoLOOCO

MAX

19.5
20.5
21.5
21.5
23.5

23.5
24.0
24.0
24,0
23.0

23.5
23.5
23.5
23.0
22.0

23.5
23.0
23.5
22.0
23.0

23.5
23.5
21.5
20.5
20.5

22.0
23.5
24.0
22.0
19.5
20.5

24.0

EBRUARY

oCcooco [-X-N-N-X-} =
R -
coooo 2

REER s 8 o o @ oo 0 & o DR
LAV RC R RT ) ovowuwm

tooco ooooo coCcoo [=R-N-NeN-}

tlooo oocoo coouwn

AUGUST
MIN

17.0
18.0
18.5
20.0
20.0

20.5
21.0
21.0
21.0
21.0

20.5
21.0
20.5
20.0
20.5

20.5
20.5
20.5
20.0
20.0

20.0
20.5
18.5
18.0
18.0

19.5
20.0
21.0
19.5
19.0
19.0

17.0
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MARCH
MAX MIN
0.5 0.0
0.5 0.5
0.5 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.5 0.0
0.5 0.0
1.5 0.5
1.5 0.5
2.0 0.5
3.0 0.5
4.5 3.0
5.0 4.0
5.0 4.0
4.0 3.5
3.5 2.0
3.0 1.5
4.0 2.0
4.5 3.5
4.0 1.5
1.5 1.0
2.0 0.5
4.0 1.5
4.5 3.5
5.5 4.5
7.0 5.5
7.0 6.0
8.5 6.0
9.5 7.0
8.5 5.5
9.5 0.0
SEPTEMBER
MAX MIN
20.5 19.0
20.0 18.0
18.0 15.5
16.5 14.5
17.0 15.0
18.5 16.0
18.0 16.0
18.5 16.0
19.0 16.5
19.5 16.5
20.0 17.0
19.0 16.5
18.5 16.0
16.5 14.0
14.5 13.0
13.0 11.5
12.0 10.5
12.0 10.0
13.5 10.5
13.0 10.5
il.0 10.0
12.0 9.5
13.5 10.5
14.0 11.5
14.5 13.0
14.5 13.0
14.0 12.0
13.0 11.5
11.5 11.0
11.0 10.0
20.5 9.5



102 YELLOWSTONE RIVER BASIN
06217750 FIY CREEK AT POMPEYS PILLAR, MONT.

LOCATION.--Lat 45°59t33", long 107°57'07", in NW}SE} sec.23, T.3 N., R.30 E., Yellowstone County, at gaging station
at county bridge at ﬁompeys Pillar, 0.5 mile upstream from mouth.

DRAINAGE AREA.--285 sq mi,

PERIOD OF RECORD,--Chemical analyses: October 1968 to September 1971.
Water temperatures: October 1968 to September 1971.

EXTREMES.--1970-71:

Dissolved solids: Maximum, 2,190 mg/l Apr. 1-30, May 1-6; minimum, 232 mg/l Feb. 12-19.
Hardness: Maximum, 780 mg/l Apr, 1-30; minimum, 110 mg/l Feb, 12-19.

CHEMICAL ANALYSES, WATER YEAR OCTOBER 1970 TO SEPTEMBER 1971

DIS- DIS-
DIS- SOLVED SOLVED
DIS- DIS- SOLVED MAG- DIS- PO- DIS-
SOLVED SOLVED CAL- NE- SOLVED TAS- BICAR- CAR- SOLVED
DIS- TEMP- SILICA IRON CIUM STUM SODIUM SIUM BONATE BONATE SULFATE
TIME CHARGE ERATURE (s102) (FE) (CA) (MG) (NA) (K) (HCO3) (co3) (s04)

DATE (CFS) (DEG C) (MG/L) (uG/L) (MG/L) (MG/L) (MG/L) (MG/L) (MG/L) (MG/L) (MG/L)

ecT.
01-10 = 26 = 13 S 75 51 160 4.8 299 0 440
11=31 = 11 - 15 == 110 91 300 5.0 368 0 880
NOV.

01-30 o 8.3 == 17 = 120 94 290 5.4 389 0 980
DEC.

01-17 == 6.1 == 17 == 110 98 310 5.3 367 0 1000
18-31 == 5.6 L 17 = 130 110 320 5.9 407 0 1100
JAN.

01-28 = 7.0 - 16 120 120 100 370 6.3 422 0 1100
30-31 == 266 == 6.0 220 30 13 53 5.8 118 0 130
FEB.

01-11 == 20 == 8.8 80 55 31 110 5.8 213 b 340

12-19 ot 767 ) 5.0 120 27 9.7 30 5.3 80 = 110

20-28 o 36 e 9.3 700 81 47 190 6.3 233 == 640

MAR .

01-09 == 18 Ll 13 20 110 79 310 6.7 329 . 940

10-15 == 27 e 12 40 82 60 280 T.2 277 0 820

16-31 - 12 - 12 20 120 87 400 6.5 366 == 1100

APR.
01-30 == 9.0 e 12 40 130 110 430 5.5 385 0 1300
MAY
01-06 = 7.8 = 10 10 120 110 440 5.4 357 0 1300
07-14 S 46 - 16 10 48 24 17 3.2 184 0 240
15-31 == 47 == 16 0 65 36 110 3.6 218 0 340
JUNE

01-16 == 75 == 14 10 43 24 68 2.4 155 0 230
17-30 == 52 = 14 10 59 37 120 2.9 211 0 360
JULY

01-09 == 44 == 16 10 57 35 110 3.2 224 0 300

10-18 = 35 - 14 10 70 42 130 3.8 286 0 380

19-31 == 55 ] 15 10 58 34 89 3.7 236 0 290

AUG.

01-09 == 71 == 15 20 58 30 77 3.2 224 0 250

10-23 - 40 - 16 10 73 45 130 3.8 298 0 390

24-31 = 49 == 16 10 65 40 110 4.1 286 0 340

SEP.

01-30 — 66 == 15 0 53 28 73 3.0 222 0 210
WTD. AVG. == = == 11 = 52 30 96 4o 184 0 300
TIME WTD.

AVG. = 47 e 14 - 88 64 221 4.7 300 0 678

TONS

PER DAY = == == l.4 = 6.6 3.8 12 .6 24 0 38
ANALYSES OF ADDITIONAL SAMPLES

DEC.

Oleoeo 1545 T.4 = 16 50 130 95 280 5.0 446 0 960

MAR., 1971

O4... 1000 16 5 12 120 130 83 310 5.4 360 0 940

JUNE

15... 1345 96 17.5 13 40 31 18 49 2.1 130 0 150

SEP.

08eee 0920 76 14,5 15 60 51 27 68 3.3 218 0 210



YELLOWSTONE RIVER BASIN 103
06217750 FLY CREEK AT POMPEYS PILLAR, MONT.--Continued

EXTREMES ;970-71.——Continued
Spec{flc conductance: Maximum daily, 3,220 micromhos Apr. 20; minimum daily, 262 micromhos Feb. 1k4.
Water temperatures: Maximum, 20.5°C Aug. 6-9; minimum, freezing point Feb. é6—28, Mer. 1, 2.

Period of record:
Dissolved solids: Maximum, 2,370 mg/l Apr. 15-27, 1969; minimum, 232 mg/l Feb. 12-19, 1971,
Hardness: Maximum, 802 mg/1 Apr. 15-27, 19693 minimum, 110 mg/l Feb. 12-19, 1971.
Specific conductance: Maximum daily, 3,700 micromhos Apr. 30, 1969; minimum daily, 262 micromhos Feb. 14, 1971.
i Maximum, 20.5°C Aug. 6, 1970, Aug. 6-9, 1971; minimum , freezing point on many days during

years.,

r chemical analysis composited by discharge. Additional samples were collected for more
on of water quality at this station.

CHEMICAL ANALYSES, WATER YEAR OCTOBER 1970 TO SEPTEMBER 1971

DIS- DIS-
DIS- DIS- SOLVED SOLVED DIS- DIS- NON- SODTUM SPECI-
SOLVED SOLVED NITRITE ORTHO SOLIDS SOLVED SOLVED CAR- AD- FIC
CHLO- FLUO- PLUS PHOS- {SUM OF SOLIDS SOLIDS HARD- BONATE SORP- COND-
RIDE RIDE NITRATE PHATE CONSTI- (TONS (TONS NESS HARD- TION UCTANCE PH
(cu) (F) (N) (P04) TUENTS) PER PER (CA,MG) NESS RATIO (MICRO~

DATE (MG/L) (MG/L) (MG/L) (MG/L) (MG/L) AC-FT) DAY) (MG/L) {MG/L) MHOS) (UNITS)

oCT.

01-i0 11 -5 = - 895 1.22 63.0 390 150 3.5 1210 8.0

11-31 15 o5 - == 1600 2.31 50.5 640 330 5.2 2050 7.8

NOV.
01-30 14 7 = == 1710 2.46 40.6 670 350 4.8 2200 8.2
DEC,
01-17 18 oh - - 1790 2.61 31.6 670 370 5.2 2340 8.2
18-31 20 o5 == L 1930 2.87 31.9 760 430 5.0 2540 8.2
JAN.

01-28 23 6 - 10 <05 1900 2.58 35.9 730 380 6.0 2510 8.3

30-31 5.5 .2 .10 «10 240 33 172 130 33 2.0 489 8.0

FEB.

01-11 7.9 b - 10 «03 664 .90 35.9 260 920 2.9 938 8.1

12-19 3.1 o4 «40 .21 232 .32 480 110 42 1.3 344 8.3

20-28 14 o4 «20 -18 1100 1.50 107 400 200 4.2 1450 8.3

MAR o

01-09 24 oh «10 .03 1650 2.24 80.2 600 330 5.5 2340 8.1

10-15 19 3 .10 «09 1420 1.93 104 450 220 5.7 2010 Be4

16-31 28 o b =00 .03 1930 2.62 62.5 660 360 6.8 2710 8.2

APR.
01-30 8.5 5 <04 .03 2190 2.98 53.2 780 460 67 2990 8.1
MAY

01-06 32 o4 .01 .03 2190 2.98 46,1 750 460 7.0 2960 8.2

07-14 6.3 .3 .01 .03 505 69 62.7 220 68 2.3 778 8.0

15-31 6.8 .3 .00 .06 685 .93 86.9 310 130 2.7 1040 8.1

JUNE

01-16 9.6 o7 «35 «09 470 <64 95.2 210 79 2.1 699 7.9

17-30 8.1 .8 .01 .06 706 .96 99.1 300 130 3.0 1050 8.3

JULY

01-09 7.0 .7 3.9 .06 656 .89 77.9 290 100 2.8 945 8.0

10-18 8.7 .9 00 .06 790 1.07 T4.7 350 110 3,0 1160 8.1

19-31 6.6 b .02 .03 613 -83 91.0 280 91 2.3 927 8.1

AUG.

01-09 4e2 -3 .04 .03 548 .75 106 270 85 2.0 822 8.2

10-23 5.4 o4 .05 .03 810 1.10 87.5 370 120 3.0 1160 8.2

24-31 5.5 o .15 .06 722 .98 95.5 330 92 2.6 1040 8.3

SEP.

01-30 7.0 .5 .09 .03 499 .68 88.9 250 65 2.0 769 8.1
WTD. AVG. 6.9 +5 == == 590 .81 == 254 102 244 853 8.2
TIME WTD.

AVG. 13 .5 s — 1230 1.71 L 483 236 4e1 1690 8.1

TONS

PER DAY 9 .1 b - 76 - - == = S - e
ANALYSES OF ADDITIONAL SAMPLES

DEC.

Olees 15 o7 o — 1730 2.52 37.0 720 350 4.6 2250 8.2

MAR., 1971

Obaeae 24 o4 .10 .08 170C 2.31 T4t 660 370 5.2 2320 8.2

JUNE

15... 3.7 o4 .11 <06 332 45 86.1 150 45 1.7 532 7.7

SEP.

08ess 6.6 .8 «45 .03 491 67 101 240 60 1.9 147 7.8



104 YELLOWSTONE RIVER BASIN
06217750 FLY CREEK AT POMPEYS PILLAR, MONT.--Continued
CHEMICAL ANALYSES, WATER YEAR OCTOBER 1970 TO SEPTEMBER 1971

DIS-
SOL- DIS-
VED DIS- SOLVED
PHOS- SOLVED MAN-
DIS- PHORUS  BORON GANESE
CHARGE (P) (B) (MN)
DATE TIME (CFS)  (MG/L)  (UG/L) (UG/L)
0oCT.
05ece 1645 23 .010 = -
NOV.
09... 1550 8.5 .000 - --
DEC.
0Laes 1545 T.4 .000 440 -
JAN., 1971
l4ea. 1030 5.1 .000 - -
FEB.
09... 1215 9.8 .000 - -
MAR .
04eee 1000 16 .070 350 180
APR.
1350 1520 6.6 .030 - -
MAY
0750 1010 64 .080 - -
JUNE
1500 1345 96 .050 80 0
JULY
06ees 1520 49 .070 -- -
AUG.
02¢0e 1000 77 .040 - -
SEP.
O08eee 0920 76 +070 230 0

SPECIFIC CONDUCTANCE (MICROMHOS AT 25°C), WATER YEAR OCTOBER 1970 TO SEPTEMBER 1971

DAY ocT NOV DEC JAN FEB MAR APR MAY JUN JuL AUG SEP
1 801 2200 2270 2580 522 2090 2910 3090 648 894 725 724
2 1090 2190 2300 2600 570 2220 2910 3080 626 993 731 659
3 1150 2200 2290 2400 653 2270 3100 3080 581 930 134 701
4 1340 2190 2380 2580 823 2220 2980 3050 766 1020 788 712
5 1320 2190 2380 2550 944 2290 2970 2900 602 894 788 739
6 1740 2200 2460 2600 1130 2340 2980 2870 795 921 814 739
7 1660 2110 2480 2470 1320 2400 2980 670 776 959 848 708
8 1750 2270 2460 2400 1480 2340 3030 796 922 799 974 124
9 1750 2190 2310 2410 1680 2090 3030 769 760 952 971 697

10 1750 2150 2440 2190 1800 1710 2980 822 688 1160 1000 692
11 1950 2190 2480 2400 1910 1660 2910 952 720 1130 1150 741
12 2120 2220 2500 2400 598 1550 2880 695 590 1030 944 830
13 2110 2220 2500 2360 430 1950 2880 705 648 1150 1010 811
14 2120 2220 2590 2400 262 2060 2850 841 628 1150 956 783
15 2110 2270 2660 2270 288 2170 2880 1160 546 1100 1200 793
16 2150 2220 2640 2220 360 2340 2880 1020 640 1120 1230 793
17 2150 2190 2530 2210 394 2220 2910 1010 176 1290 907 815
18 2250 2270 2920 2400 549 2400 3060 1130 102 1110 1250 906
19 2200 2200 2530 2400 798 2440 3190 1570 802 989 1570 764
20 2250 2190 2480 2470 1130 2550 3220 1380 916 930 1400 177
21 2150 2190 2840 2470 1320 2480 3150 970 916 1120 1420 789
22 2150 2200 2680 2400 1560 2550 3090 1470 891 962 1440 823
23 2200 2340 2480 2400 1790 2620 3100 1190 946 1200 1400 793
24 2200 2450 2590 2530 1860 2660 3070 987 1090 1130 1160 751
25 2250 2550 2710 3090 1440 2660 3060 949 1480 975 1170 773
26 2200 2270 2530 3060 1520 2790 3060 894 1540 1130 1180 769
27 2200 2270 2710 2380 1800 2870 2880 820 1550 762 1170 769
28 2200 2270 2530 2180 1860 2900 2850 987 1540 797 1130 755
29 2280 2270 2590 == s 2930 2910 987 1100 894 987 758
30 2300 2350 2500 449 === 2930 3030 761 955 695 912 793
31 2280 === 2680 542 = 2900 === 775 S 695 838 e
MONTH 1940 2240 2530 2330 1100 2370 2990 1370 871 996 1060 763

YEAR 1720
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YELLOWSTONE RIVER BASIN
06217750 FLY CREEK AT POMPEYS PILLAR, MONT.--Continued

TEMPERATURE (°C) OF WATER, WATER YEAR OCTOBER 1970 TO SEPTEMBER 1971
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MAY

11.5
12.5
13.5
12.5
13.5

13.5
13.5
13.0
13.5
11.5

11.5
12.5
14.0
14.5
12.5

12.5
10.5
9.5
9.0
10.0

11.5
10.0

9.0
10.5
13.5

14.5
16.0
16.5
16.0
12.5
10.5

12.5

JUN

10.5
10.0
12.0
14.0
14.5

14.5
13.5
14.0
1545
16.0

15.5
14.5
15.5
15.5
15.5

16.0
15.5
16.5
16.0
17.0

18.0
18.0
19.0
19.5
20.0

18.0
16.5
14.5
12.5
13.0

15.5

JUL

14.0
15.5
16.5
15.5
15.0

16.0
15.0
15.0
15.5
16.5

17.0
16.5
15.5
15.5
15.5

16.5
17.5
17.5
17.5
17.5

i8.0
17.5
17.5
18.5
17.5

16.5
16.5
15.5
15.0
15.0
16.0

16.5

AUG

17.0
17.5
18.5
19.5
19.5

20.5
20.5
20.5
20.5
19.5

18.0
18.5
18.5
18.0
18.0

18.5
19.0
18.5
16.5
17.0

17.5
16.5
18.5
15.5
i5.0

16.5
18.5
19.0
19.5
18.5
17.0

18.5

10]

SEP




106 YELLOWSTONE RIVER BASIN
06279500 BIGHORN RIVER AT KANE, WYO.

LOCATION.--Lat M¥4+°45'31", long 108°10'51", in NW4NE}SW: sec.9, T.55 N., R.9% W., Big Horn County, sampled at
Magcobar Corp. bridge 24.5 miles upstream from gaging stat{on.

DRAINAGE AREA|--15,765 sq mi (at gaging station).

PERIOD OF RECORD.--Chemical analyses: March to August 1947, June 1948 to July 1949, December 1949 to September
1953, June 1955 to September 1957, December 1960 to September 1971.
Water temperatures: July to September 1949, October 1950 to September 1971.
Sediment records: March 1946 to September i96’+, December 1969 to September 1971.

EXTREMES.--1970-71:

Specific conductance: Maximum daily, 1,150 micromhos Oct. 10; minimum daily, 441 micromhos June 18,
Water temperatures: Maximum, 25.5°C Aug. 11; minimum, freezing point on many days during November to February.

CHEMICAL ANALYSES, WATER YEAR OCTOBER 1970 TO SEPTEMBER 1971

DIS- DIS-

DIS- SOLVED SOLVED DIS-

DIS~ SOLVED MAG- DIS- PO- DIS- SOLVED

SOLVED TOTAL CAL- NE- SOLVED TAS- BICAR- CAR- SOLVED CHLO-

DIS~- SILICA IRON CIUM SIUM SODIUM SIUM BONATE BONATE SULFATE RIDE

TIME CHARGE (s102) (FE) (CA) (MG) (NA) (K) (HCO3) (C03) (S04) {cL)

DATE (CFS) (MG/L) (uG/L) (MG/L) (MG/L) (MG/L) (MG/L) (MG/L) {MG/L) (MG/L) (MG/L)
OoCcT.

0le.o 1220 1190 - 20 - - - - - = - -
JAN.

2600 1340 21650 - 27 - - - -— — - — -
MAR.

03e0e 1300 @&2300 11 150 8c 37 85 3.3 204 0 330 17
APR.

13... 1530 2430 7.3 40 82 29 87 3.8 207 0 320 16
MAY

07e0e 1700 3090 10 10 80 26 88 4.4 189 0 320 17
JUNE

25400 1530 9920 9.9 190 43 11 35 2.4 116 ] 120 7.2
JuLy

0Zese 1330 8420 == — - - - - - - - -

15¢00 1305 3170 10 110 60 18 59 2.7 165 0 210 8.3
AUG.

06ees 1245 1970 8.6 100 65 20 66 3.8 170 0 240 9.7
SEP.

15... 1610 1710 10 220 T4 22 69 3.3 183 0 260 11

a Daily mean discharge.

SPECIFIC CONDUCTANCE (MICROMHOS AT 25°C), WATER YEAR OCTOBER 1970 TO SEPTEMBER 1971

DAY ocr NOV DEC JAN FEB MAR APR MAY JUN JuL AUG SEP
1 1120 1080 1060 = ——. 939 962 989 716 493 692 901
2 1130 1080 ——— — — 929 976 975 740 515 693 837
3 1120 1080 = e . 942 1020 986 699 519 714 —
& 1120 1080 = w=- e 939 985 973 650 608 144 e
5 1130 1070 ——— === —— 936 991 946 633 557 746 861
6 1130 1060 = See == 964 994 885 623 496 743 866
7 1130 1090 1030 == —_— 961 975 850 628 497 763 843
8 1120 1100 1050 == S== 948 == 842 629 495 T47 811
9 1120 1100 1060 —n ——— 948 983 824 603 558 786 819

10 1150 1090 1020 ] = 949 983 819 506 548 765 793
11 1140 1080 1020 S e 944 959 791 514 545 848 —
12 1130 1080 1010 - 947 959 800 494 544 904 797
13 1130 1090 1040 o 973 940 812 492 586 888 846
14 1100 1090 1030 i === 967 935 756 474 — 893 791
15 e 1080 1050 -—— —— —— 946 677 472 626 893 821
16 — 1080 1020 e e i 938 674 453 609 885 797
17 1080 1070 1020 - == e 930 706 462 612 888 823
18 1080 1080 982 = 974 946 758 441 626 900 e
19 1080 1070 1080 982 1030 926 802 482 616 919 -
20 1070 1020 1090 a 994 1090 S 879 470 648 890 810
21 1060 — 1120 = 976 1010 937 882 444 604 890 814
22 1060 1010 1120 ——— 973 959 965 933 499 608 885 814
23 1060 1060 - == 954 967 970 939 s 597 888 823
24 1080 1010 S ] 965 1100 1020 884 445 575 885 S
25 1080 1000 o ——— 964 1110 —— 822 454 572 891 816
26 1080 1050 Lt L 967 —— 1020 818 472 620 890 813
27 1070 1050 — === 970 1040 1020 768 472 602 913 807
28 1060 1040 == m——— 962 1020 1040 672 551 625 880 816
29 1050 1030 === —— — 1040 1020 —— 456 662 903 805
30 1060 1030 — o I 1030 994 560 483 666 707 812
31 1070 == == b s=— 988 -— 649 — — 1190 —
MONTH 1100 1060 — — — 987 975 822 533 580 846 822



EXTREMES.--Continued

Period of record:
Specific conductance
micromhos June 23, 1968,
Water temperatures:
during winter period.

06279500 BIGHORN RIVER AT KANE, WYO.--Continued

YELLOWSTONE RIVER BASIN

107

(1355-57, 1960-71): Maximum daily, 3,030 micromhos July 7, 1961; minimum daily, 382

Maximum, 29.0°C July 14, B0, 1953, July 12, 1954; minimum, freezing point on many days

REMARKS.-~Temperature recorder at gaging station 24,5 miles downstream from sampling site July 3 to Sept. 30.

No appreciable i
precipitaticn. Stream frozen Dec. 23 to Feb. [18.

DATE

oCT.
)
JAN.
2600a
MAR.
03ese
APR.
13...
MAY
07c..
JUNE
25400
JuLY
02...
15...
AUG.
06e..
SEP.
15...

o
>
<

0w~ NS WN -

DIS-
SOLVED
FLUO-

RIDE

(F)
{MG/L)

-6
5

«3

2

.5

L

DIS_
SOLVED
NITRATE

(NO3)
(MG/L)

1.3

CHEMICAL ANALYSES, WATER YEAR OCTOBER 1970 TO SEPTEMBER 1971

DIs-
SOLVED
BORON

(8)

(UG/L)
130
110
100
100
90

50

&0
150

80
100

DIS-
SOLVED
SOLIDS

(SUM OF
CONSTI-
TUENTS)
(MG/L)

666
b4a
636

292

449
495

547

DIS~
SOLVED
SOLIDS
(TONS

PER
AC-FT)

.63
.70
.78

DIS-
SOLVED
SOLIDS
(TONS

PER

DAY)

4120
4300
5210

8250

3950
2750

2640

HARD-

NESS
(CA,MG)

(MG/L)

350
320
3C0
150
220
240

280

NON-

CAR~
BONATE
HARD-
NESS
(MG/L)

183
150
145

55

85
101
130

SODIUM
AD-
SORP~
TION
RATIOC

SPECI~-
FIC
COND-
UCTANCE
{MICRO~
MHOS)

910
902
854
446

529
647

761

831

W between sampling point and gaging station except during periods of intense local
Maximum water temperature recorded, 28.0°C Aug. 6, 12.

PH

{UNITS)

TEMPERATURE (°C) OF WATER, WATER YEAR OCTOBER 1970 TO SEPTEMBER 1971 (ONCE-DAILY RECORDS)

ocT

13.0
13.0

Ll el ad
ey
)
ouvwn

o0~ O o®®O

lowoo ocowuwm

]
1

COPrPIPNE NNODODD® ®OOO
R IR
w oVMUVUMOO ©0oO0O0CO wouwl

o s o 0 o o

-
N @
.
o

NOV

e e 8 o

..
oo0OoOwOo wvwoowuwn wamoow

PR
R

S0
v e e e e
coowouwu

3.5

DR
aco [-N-N-N-N-] oocoocoo mwoown

REREER)

1
2
2
]
0
0
0
0
o
Q
(]
o
0
0
0
(]

Vo cocowwn wo

1
2
2
2
3
2
1
0
1
1

x
o o 0 0 0 >
b

WNNWW WA

R

wooo woowo ouvuvuwno

NV 0\-’\“:
° e 8
wowoo ocowl

APR

3.5

MAY

13.0
17.5
16.5
17.0
16.0

16.5
16.5
16.5
15.5
12.5

12.5
13.0
12.0
12.5
16.5

14.0
15.5
12.5
12.5
12.5

12.0
13.0
13.5
16.0
18.5

18.5
19.0
19.0

10.0
10.0

14.5

JUN

11.0
12.0
12.5
14,0
14.5

17.5
17.5
19.5
19.5
16.0

17.0
18.0
18.0
18.5
19.5

19.5
19.5
19.0
16.0
16.5

21.0
21.5
18.5
18.0

18.5
19.0
17.5
17.5
18.0

17.5

JuL

20.0
20.0
20.5
20.0
20.0

20.0
20.5
20.0
20.5
22.0

22.0
22.0
22.0

23.0

24.0
25.0
21.0
23.0
23.0

23.5
23.5
23.0
22.5
19.5

21.0
20.5
20.5
22.0
22.0

21.5

TEMP-
ERATURE
(DEG C)

7.0
.0

2.0
10.5
17.0
21.0

20.0
22.0

25.5

14.0
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o
>
<

Vo~ VP WN -

APRIL

MAX MIN MAX

DATE TIME

01, 1220
26... 1340
13... 1530

JULY
02... 1330

DATE TIME
oCT.

0l... 1220
26... 1340
APR,

13... 1530
JULY

02... 1330

PARTICLE-SIZE DISTRIBUTION OF SURFACE BED MATERIAL, WATER YEAR OCTOBER 1970 TO SEPTEMBER 1971

DATE

APR.
13...

JUNE
25400

SEP.
1540

MAY

YELLOWSTONE RIVER BASIN
06279500 BIGHORN RIVER AT KANE, WYO.--Continued
TEMPERATURE (°C) OF WATER, WATER YEAR OCTOBER 1970 TO SEPTEMBER 1971 (THERMOGRAPH RECORD)

JUNE

DIS-
SOLVED
ALUM-
DIS- INUM
CHARGE (AL)
(CFs) (UG/L)
1190 30
1650 20
2430 70
8420 =
DIS-
SOLVED
DIS- LEAD
CHARGE

(

TIME

1310
1325
1445

(PB)
CFS) (UG/L)

1190 <15
1650 <5
2430 <12
8420 —

TEMP~
ERATURE
(DEG C)

10.5
21.0
14.0

JuLy
MIN MAX MIN
-— 19.0
— 19.0
= 18.5
—— 19.0
-— 19.0
-— 19.0
— 18.5
-— 19.0
22.0 19.5
22.0 20.5
-— 23.0 20.5
-— 23.5 21.0
-— 23.0 21.0
-— 23.5 22.5
-— 24.5 23.0
-— 23.5 22.0
-— 23.0 21.5
-— 23.5 22.5
-— 23.5 23.0
-— 23.5 23.0
-— 24.0 22.5
-— 24.0 23.0
— 23.5 21.5
-— 22.0 21.0
-— 22.0 21.0
-— 2145 21.0
-— 21.5 20.0
-— 22.5 21.0
-— 22.5 21.5
-—— 24.5 18.5
DIS- DIS-
SOLVED DIS- SOLVED
AR- SOLVED BERYL-
SENIC BARIUM
(AS) (BA) (BE)
(ua/L) (ue/L) (UG/L)
40 60 <2
(0] 70 <2
60 40 <3
[0] -— (o]
DIS- DIS- DIS-
SOLVED SOLVED SOLVED
LITH- MAN- MOLYB-
UM GANESE DENUM

(M0)

(LI) (MN)
(uG/L) (UG/L) (UG/L)

© Vv WV

BED

MAT.

FALL

DIAM.
DIS- 2 FINER
CHARGE THAN
(CFS) «062 MM
2500 0
9870 0

1830

BED
MAT,
FALL
DIAM.
% FINER
THAN
«125 MM

MAX

24,0
25.0
25.5
26.5
27.0

28.0
27.5
27.0
26.0
25.5

27.0
28.0
27.5
26.5
27.0

26.0
25.0
25.0
25.5
25.0

25.0
25.0
23.5
22.0
23.0

24.0
25.0
24.0
22.5
21.5
21.0

28.0

DIS-
SOLVED
BIS-
MUTH

(BI)
(UG/L)

<15
<8
<12

DIS-
SOLVED
NICKEL

(NI)
(UG/L)

BED
MAT.
FALL
DIAM.
£ FINER
THAN
+250 MM

25
22
20

AUGUST
MIN

22.5
23.5
2445
24.5
25.0

25.5
26.0
25.0
25.0
24.0

23.0
23.0
23.0
22.0
22.0

21.5
23.0
22.0
22.5
22.5

22.0
22.0
20.5
19.0
19.5

21.0
21.5
22.0
20.5
20.0
19.0

19.0

DIS-
SOLVED
BORON

(B)
(UG/L)

130

110

70

10

DIS-
SOLVED
RUBID-

IUM

(RB)
(UG/L)

<5

BED
MAT.
FALL
DIAM.
2 FINER
THAN
+500 MM

85
55

30

SEPTEMBER
MAX MIN
19.5 19.0
20.0 19.0
19.0 15.5
15.5 14.5
16.0 14.5
17.0 16.0
17.0 16.5
17.0 15.5
18.0 16.5
18.5 17.0
18.5 17.0
18.0 16.5
18.0 16.5
16.0 15.0
15.0 13.0
13.0 11.5
11.5 10.5
12.0 10.0
12.0 11.0
12.0 10.0
10.5 9.5
11.5 10.5
12.0 10.5
12.5 11.5
13.5 12.5
14.0 13.0
13.5 13.0
13.0 12.0
12.5 11.5
12.0 10.5
20.0 9.5



DATE

ocT.
l4e..
NOV.
02...
DEC.
02ee.
JAN.
26eee
MAR.
03...
APR.
13...
MAY
07c.e
JUNE
0900
25...
JULY
15...
AUG.
06ecs
SEP.
15¢0.

YELLOWSTONE RIVER BASIN

06279500 BIGHORN RIVER AT KANE, WYO.--Continued

INSTANTANEOUS SUSPENDED SEDIMENT AND PARTICLE SIZE, WATER YEAR OCTOBER 1970 TO SEPTEMBER 1971

TIME

1200
1610
1200
1340
1300
1310
1700

1145
1325

1305
1245

1445

a Daily mean discharge.

TEMP- DIS-
ERATURE CHARGE
({DEG C) (CFS)

7.5 1460
5.0 1520
4.5 1750
-0 al650
2.0 a2300
10.5 2500
17.0 3090
19.5 4890
21.0 9870
22.0 3170
25.5 1970
14.0 1830
DATE
OCT.
Olecocss
JAN,
2600000
APR.
13ceecss
JULY
02400000
DATE
0oCT.
Oleveoss
JAN,
2600000
13eeaees
JULY
02¢0000e

SuUs-
PENDED
SEDI-

MENT
(MG/L)

186
86
186
116
688
350
2500

1220
3140

472
238

164

DIS-
SOLVED
CAD-

MIUM
(CD)
(UG/L)

<1l

Sus-
PENDED
SEDI-
MENT
DIS-
CHARGE
(T/DAY)
733
353
879
517
4270
2360
20900

16100
83700

4040
1270

810

DIS-
SOLVED
CHRO-
MIUM
(CR)
(UG/L)

<15
<8
<12

DIS-
SOLVED
STRON-

(SR)
(UG/L)

90
930
720

Sus. SuUS.
SED. SED.
FALL FALL
DIAM. DIAM.
% FINER 3 FINER
THAN THAN
«004 MM ,016 MM
9 16
22 32
50 73
15 25
17 29
24 37
44 60
DIS- DIS-

SOLVED SOLVED
COBALT COPPER

(C0) (CU)
(Ue/L) (UG/L)
<9
<8
<5 b X
DIS-
DIS- SOLVED

SOLVED TITAN-
TIN IUM

(SN) (TI)
(UG/1)  (UG/L)

<15 <9
<8 7
<12 <12

a Specifically sought, not detected.

SUS. SUS. SUS.
SED. SED. SED.
FALL FALL FALL
DIAM. DIAM. DIAM.
% FINER % FINER % FINER
THAN THAN THAN
062 MM ,125 MM .250 MM
37 59 83
s1 65 96
87 94 100
57 79 97
63 83 96
70 90 100
81 90 100
DIS- DIS-
SOLVED SOLVED  DIS-
GALLI- GERMA- SOLVED
M NIUM IRON
(GA) (GE)  (FE)
(UG/L) (UG/L) (UG/L)
NDa <15 20
<5 <10 30
<12 <12 70
DIS- DIS-
SOLVED DIS-  SOLVED
VANA-  SOLVED ZIRCON-
DIUM ZINC IUM
(V) (ZN) (ZR)
(ve/L) (UG/L) (UG/L)
<15 30 NDR
<5 - <25
<12 20 <12

SUS.
SED.
FALL
DIAM.
Z FINER
THAN
<500 MM

99

100

100
98

PARTICLE-SIZE DISTRIBUTION OF SURFACE BED MATERIAL, WATER YEAR OCTOBER 1970 TO SEPTEMBER 1971

DATE

APR.
13...

JUNE
25¢.

SEP.
15000

BED
MAT.
FALL
DIAM.
¥ FINER
THAN
1.00 MM

89
59

36

BED

MAT.
SIEVE
DIAM.
2 FINER

THAN
2.00 MM

90
60

37

BED BED
MAT. MAT.
SIEVE SIEVE
DIAM. DIAM.
% FINER % FINER
THAN THAN
4.00 MM 8.00 MM
90 91
61 63
38 42

BED BED
MAT, MAT.
SIEVE SIEVE
DIAM. DIAM.
T FINER % FINER
THAN THAN
16.0 MM 32.0 MM
91 93
69 B6
56 100

109

SUSs.

SE

D.

FALL
DIAM.
¥ FINER

TH
1.00

AN
MM



110 YELLOWSTONE RIVER BASIN
06287000 BIGHORN RIVER NEAR ST. XAVIER, MONT.

LOCATION,--Lat 45°19'00", long 107°55'05", in NW}NE} sec.16, T.6 S., R.31 E., Big Horn County, at gaging station
800 ft downstream from Yellowtail aftérbay dam, 1,500 ff downstream from Lime Kiln Creek, and 1+ miles south-
west of St. Xavier.

DRAINAGE AREA.--19,667 sq mi.

PERIOD OF RECORD,--Chemical analyses: October 1966 to September 1971.
Water temperatures: December 1962 to September 1971.

EXTREMES, --1970-71:
Dissolved solids: Maximum, 656 mg/1 Oct, 1-31; minimum, 322 mg/l Aug. 1-31.
Hardness: Maximum, 310 mg/l Oct. 1-31, Apr. 1-30; minimum, 160 mg/l Sept. 1-18.
Specific conductance: Maximum daily, §9h micromhos Oct. 7; minimum daily, 492 micromhos Aug. 28.
Water temperatures: Maximum, 18,0°C Aug. 15, 27; minimum, 1.0°C on ‘many éays during February and March.

CHEMICAL ANALYSES, WATER YEAR OCTOBER 1970 TO SEPTEMBER 1971

DIS- DIS-
DIS- SOLVED SOLVED
DIS- DIS- SOLVED MAG- DIS- PO~ DES-
SOLVED SOLVED CAL- NE~- SOLVED TAS- BICAR- CAR- SOLVED
DIS- TEMP- SILICA IRON CIUM STUM SODIUM SIUM BONATE BONATE SULFATE
TIME CHARGE ERATURE (sio2) (FE) (ca) (MG) (NA) (K) (HCD3) (co3) (S04)
DATE (CFS) (DEG C) (MG/L) (uG/L) (MG/L) (MG/L) (MG/L) (MG/L) (MG/L) (MG/L) (MG/L)
OCT.
01~-31 -- 2570 Cd 12 —— 86 23 94 4.3 208 0 320
NOV.
02-30 == 3160 - 12 - 75 24 80 bots 196 0 290
DEC.
01-31 == 4010 S 11 == 65 24 73 3.8 186 0 260
JAN.
01-30 -= 3820 o 11 90 76 24 63 3.7 198 0 230
FEB.
04-28 -= 3540 == 4§ 10 75 27 73 3.9 214 e 270
MAR.
01-31 -= 4550 oy 12 10 76 26 80 4.8 230 2 280
APR.
01-30 == 5540 = 11 10 7 28 79 3.8 216 0 280
MAY
01-31 -- 6990 — 10 10 62 27 88 3.9 215 0 250
JUNE
01-30 -= 7960 = 8.9 10 T4 25 82 4.0 213 0 280
JuLy
01-09 == 6640 - 9.4 10 56 19 65 3.2 178 0 220
10-19 -= 6450 - 9.8 10 51 17 58 2.9 162 0 190
20-31 -- 5090 ] 9.9 10 46 15 49 2.4 146 0 160
AUG.
01-31 == 3350 = 11 10 45 13 40 2.0 137 0 140
SEP.
01-18 -=- 2590 == 12 [} 44 13 42 2.5 136 0 140
19-23 -- 2590 men: 12 80 53 16 53 2.8 153 0 180
24-30 -- 2600 o 11 0 65 21 78 4.0 182 o 260
WTD. AVG. -_— - = 11 - 67 23 73 3.7 197 0 249
TIME WTD.
AVG. == 4520 E< 11 == 67 23 T2 3.7 193 0 246
TONS
PER DAY = - ==. 130 - 824 285 896 45 2410 2 3040
ANALYSES OF ADDITIONAL SAMPLES
DEC.
Oleeoe 1230 2760 == 11 30 73 23 19 3.8 192 0 270
MAR., 1971
16c.a 1430 4430 3.0 14 140 82 27 79 3.8 263 0 280
JUNE
Obeae 1315 8190 9.0 8.9 20 80 28 89 3.7 220 ] 320
SEP.
10... 1005 2570 17.0 11 10 43 14 43 2.5 146 0 140



YELLOWSTONE RIVER BASIN 111
06287000 BIGHORN RIVER NEAR ST. XAVIER, MONT.--Continued

EXTREMES.--Continued
Period of record:
Dissolved solids: Maximum, 842 mg/l Jan, 1-31, 1967; minimum, 322 mg/l. Aug. 1-31, 1971,
Hardness: Maximum, 394 mg/l Mar. 1-31, 1967; minimum, 160 mg/1 Sept. 1-18, 1971,
Specific conductance: Maximum daily, 1,180 micromhos on several days during 1966-67; minimum daily, 492
micromhos Aug. 28, 1971.
Water temperatures: Maximum, 24,5°C on several days during 1963-65; minimum, freezing point on many days
during winter period most years prior to regulation.

REMARKS.--Daily samples for chemical analysis composited by discharge., Additional samples were collected for
more comprehensive definition of water quality at this station., Maximum observed during water year: Hard-
ness, 320 mg/l Mar, 16. Thermograph records furinished by Montana Fish and Game Department. Flow regulated
since Nov. 3, 1965, by Bighorn Lake.

CHEMICAL ANALYSES, WATER YEAR OCTOBER 1970 TO SEPTEMBER 1971

DIS- DIS-
DIS- DIS- SOLVED SOLVED DIS- DIS- NON- SODIUM SPECI~
SOLVED SOLVED NITRITE ORTHO SOLIDS SOLVED SOLVED CAR~- AD- FIC
CHLO- FLUO- PLUS PHOS- (SUM OF SOLIDS SOLIDS HARD- BONATE SORP- COND-
RIDE RIDE NITRATE PHATE CONSTI- (TONS (TONS NESS HARD- TION UCTANCE PH
(cL) (F) {N) (P04) TUENTS) PER PER (CA,MG) NESS RATIO (MICRO-
DATE (MG/L) (MG/L) {MG/L) (MG/L) (MG/L) AC~FT) DAY) {MG/L) (MG/L) MHOS ) (UNITS)
OCT.
01-31 11 .5 o == 656 .95 4870 310 140 2.3 969 7.9
NOV.
02-30 9.6 6 o b d 595 .86 5380 290 130 2.1 854 8.0
DEC.
01-31 9.6 3 === == 543 - 77 6140 260 i10 2.0 794 8.2
JAN.
01-30 9.8 o5 =20 .00 510 +69 5260 290 130 1.6 823 8.3
FEB.
04-28 9.9 .8 <30 .00 577 .78 5520 300 120 1.8 852 8.3
MAR.
01-31 13 o4 .10 .03 608 .83 7470 300 100 2.0 910 8.4
APR.
01-30 11 o4 - 34 .03 598 .81 8950 310 130 2.0 919 8.2
MAY
01-31 11 <4 .32 .03 560 +76 10600 270 90 2.3 922 8.2
JUNE
01-30 10 o7 »25 «03 591 .80 12700 290 110 2.1 8%0 8.1
JuLY
01-09 8.4 .8 «25 .00 470 +64 8430 220 T2 1.9 720 8.0
10-19 7.5 o7 «20 .00 417 «57 7260 200 64 1.8 639 7.8
20-31 6.6 -8 -09 <06 362 +49 4980 180 57 1.6 576 7.9
AUG.
01-31 3.4 o1 .10 .00 322 +44 2910 170 53 l.4 517 7.8
SEP.
01-18 6.0 .3 .03 .03 327 «4& 2290 160 52 1.4 515 8.1
19-23 7.8 3 -10 .03 401 +55 2800 200 73 1.6 616 8.2
24-30 9.9 o4 .08 .03 539 .73 3780 250 99 2.2 809 8.1
WTD. AVG. 9.6 o5 e - 536 <74 —— 267 102 2.0 821 8.1
TIME WTD.
AVG. 9.4 5 == = 529 .73 e 264 103 1.9 806 8.1
TONS
PER DAY 118 6.1 Lad -— 6540 - - —_— - s - —-—
ANALYSES OF ADDITIONAL SAMPLES
DEC.
Oleee 12 -5 == = 563 +79 4320 280 120 2.1 812 7.8
MAR., 1971
16cee 6.7 6 +30 .05 630 .86 T540 320 100 1.9 899 7.3
JUNE
Obeee 12 o4 «35 .03 652 89 14400 310 130 2.2 930 7.9
SEP.

10... 6.2 -6 o44 .03 334 .45 2320 160 45 1.5 517 7.7



112 YELLOWSTONE RIVER BASIN
06287000 BIGHORN RIVER NEAR ST. XAVIER, MONT.--Continued
CHEMICAL ANALYSES, WATER YEAR OCTOBER 1970 TO SEPTEMBER 1971

DIS-
SO0L- DIS-
VED DIS- SOLVED
PHOS- SOVED MAN-
DIS- PHORUS  BORON GANESE
CHARGE (P) (B) (MN)
DATE TIME (CFS)  (MG/L)  (UG/L) (UG/L)
ocT.
Olees 1130 1700 «020 - -
NOV.
02e0e 1300 3440 «020 - ——
DEC.
Oleee 1230 2760 «040 110 L
3leee 1200 4650 <050 = ==
FEB.y 1971
04eoe 1330 3540 .000 e o
MAR.,
16cee 1430 4430 «050 170 130
APR.
12e00 1115 5890 .050 -~ -
MAY
12¢00 1600 6450 .050 - -
JUNE
040 1315 8190 «020 90 [+]
JULY
0L 1300 7780 .020 - -
AUG.
1leae 1000 3640 «050 - =<y
SEP.
10cee 1005 2570 <080 110 0

SPECIFIC CONDUCTANCE (MICROMHOS AT 25°C), WATER YEAR OCTOBER 1970 TO SEPTEMBER 1971

DAY ocT NOV DEC JAN FEB MAR APR MAY JUN JuL AUG SEP
1 927 === 835 806 mea 904 884 921 924 736 531 513
2 930 916 828 806 e 906 892 929 924 730 531 508
3 953 916 814 806 === 857 894 932 924 709 531 510
4 962 916 812 806 878 885 900 929 927 709 543 s
5 962 916 819 808 903 906 900 921 924 691 523 511
6 981 907 812 817 903 909 897 921 924 686 524 513
i 994 907 817 782 914 906 900 921 924 681 521 513
8 981 894 819 784 903 906 897 906 924 678 513 507
9 981 894 819 850 914 885 897 912 921 678 506 504

10 971 894 819 858 900 882 894 921 919 647 505 510
11 981 894 817 866 870 845 897 921 897 647 498 504
12 981 871 817 866 870 880 900 921 897 647 506 500
13 971 891 819 881 870 885 921 912 897 645 502 504
14 942 894 819 881 886 882 910 912 894 642 515 509
15 959 847 817 824 870 882 921 929 897 629 519 507
16 962 856 8l4 817 850 882 921 921 892 629 499 502
17 981 866 828 817 875 896 921 912 884 613 498 513
18 984 869 835 848 923 912 930 929 866 602 506 523
19 971 871 821 848 926 904 938 929 850 602 497 558
20 959 864 819 829 923 885 924 921 850 590 498 558
21 962 856 819 829 929 882 924 906 843 578 498 602
22 e 871 797 803 929 906 938 909 843 578 498 652
23 - 844 790 806 875 896 927 929 813 567 498 690
24 953 844 795 806 828 912 921 921 813 577 502 795
25 950 844 795 808 873 932 927 929 792 563 498 803
26 927 840 795 853 873 912 938 932 763 563 495 803
27 930 847 795 853 870 906 924 921 763 563 497 817
28 930 847 790 826 875 906 924 932 764 555 492 808
29 924 833 790 826 === 870 924 932 772 553 506 824
30 924 833 790 829 === 882 921 935 753 547 499 829
31 924 = 790 = == 888 o 921 — 547 513 =
MONTH 957 874 811 828 889 893 914 922 866 625 508 600

YEAR 805
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13.5
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14.0
14.0

13.5
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13.5
13.5
13.0

13.5
13.5
13.0
13.5
13.5

13.5
13.5
13.5
13.0
13.5

13,0
13.0
12.0
12.0
11.5

11.5
11.0
11.0
10.5
10.5
10.5

14.0
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YELLOWSTONE RIVER BASIN

06287000 BIGHORN RIVER NEAR ST. XAVIER, MONT.--Continued
TEMPERATURE (°C) OF WATER, WATER YEAR OCTOBER 1970 TO SEPTEMBER 1971

NOVEMBER
MAX NIN
10.5 10.0
10.0 10.0
10.0 10.0
10.0 10.0
10.0 10.0
10.5 10.0
10.0 1.0
10.0 9.5
10.0 9.5
10.0 10.0
10.0 10.0
10.0 10.0
10.0 9.5
10.0 9.5
10.0 9.5
10.0 9.5
9.5 9.5
9.5 9.0
9.0 8.5
9.0 8.5
8.5 8.0
8.0 8.0
8.0 8.0
9.0 8.0
9.0 8.0
8.5 8.0
8.0 8.0
8.0 8.0
8.5 8.0
8.5 8.5
10.5 8.0
MAY
MAX MIN
3.5 3.0
3.5 3.0
3.5 3.0
3.5 3.0
4.0 3.0
3.5 3.0
4.0 3.5
4.0 3.5
3.5 3.5
4.0 3.5
4.0 3.5
4.0 3.5
4.0 3.5
4.5 3.5
4.0 3.5
4.0 3.5
4.0 3.5
4.0 3.5
4.0 4e0
4.5 4.0
4.0 4.0
4.5 4.0
5.0 4.5
5.0 4.5
5.5 5.0
5.5 5.0
5.5 5.0
6.0 5.5
6.0 5.5
6.5 6.0
7.0 6.5
7.0 3.0

DECEMBER
MAX MIN
8.5 8.0
B.5 8.5
8.5 8.0
8.5 8.5
B.5 8.0
8.5 8.5
8.5 8.5
8.5 8.0
8.0 8.0
8.0 7.0
8.0 7.0
8.0 7.0
8.0 7.0
7.0 7.0
7.0 7.0
7.0 7.0
7.0 6.5
6.5 6.0
6.0 6.0
6.0 6.0
6.0 6.0
6.0 5.5
6.0 5.5
6.0 5.5
5.5 5.5
55 5.5
5.5 5.5
5.5 5.5
5.5 5.0
5.0 5.0
5.0 5.0
8.5 5.0

JUNE
MAX MIN
7.0 6.5
8.0 6.5
8.0 7.0
8.0 7.0
9.0 8.0
9.0 8.5
9.5 9.0
9.5 9.0
10.0 9.5
10.0 9.5
10.0 9.5
10.5 10.0
10.5 10.0
10.5 10.5
11.0 10.5
11.0 11.0
11.5 11.0
11.5 11.0
11.5 11.0
11.5 11.0
12.0 11.5
12.0 11.5
12.0 11.5
12.0 11.5
12.0 11.5
12.0 11.5
12.0 12.0
13.0 12.0
13.0 12.0
13.0 13.0
13.0 6.5

MAX
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MAX

13.5
13.5
13.5
13.5
14.0

14.0
14.0
14.0
14.5
15.0

15.0
15.0
15.0
15.0
15.5

15.5
15.5
15.5
16.0
16.0

16.0
16,0
16.0
16.0
16.0

16.5
16.0
16.0
16.5
16.5
16.5

16.5

JANUARY
MIN

5.0
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WWwwww WWU:»W
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JuLy
MIN

13.0
13.0
13.0
13.0
13.5

13.5
13.5
14.0
14.0
14.5

14.5
14.5
- 15.0
15.0
15.0

15.0
15.5
15.5
15.5
15.5

15.5
15.5
15.5
15.5
15.5

15.5
16.0
15.5
15.5
16.0
16.0

13.0
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MAX
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- N e e N NN N
DRORER)
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wwmowam
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R
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MAX

16.5
17.0
17.0
17.0
17.0

17.0
17.0
17.0
17.0
17.0

17.0
17.0
17.0
17.0
18.0

17.0
17.0
17.0
17.0
17.0

17.0
17.0
17.0
17.0
17.0

17.0
18.0
17.0
17.0
17.0
17.0

18.0

EBRUARY

Y
EEER
[CRURCRERC]
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AUGUST
MIN

16.0
16.5
16.5
16.5
16.5

16.5
16.5
16.5
16.5
16.5

16.5
16.5
16.5
16.5
16.5

16.5
16.5
16.5
16.5
16.5

16.5
17.0
16.5
16.5
16.5

16.5
17.0
17.0
17.0
17.0
17.0

16.0

MARCH
MAX MIN
1.5 1.0
1.5 1.0
1.5 1.0
1.5 1.0
1.5 1.0
1.5 1.0
1.5 1.0
1.5 1.0
1.5 1.0
1.5 1.0
1.5 1.5
1.5 1.5
1.5 1.5
1.5 1.5
1.5 1.5
1.5 1.0
1.0 1.0
1.5 1.0
1.5 1.0
1.5 1.0
1.5 1.0
1.5 1.0
1.5 1.0
1.0 1.0
1.0 1.0
1.5 1.0
1.5 1.0
1.5 1.0
1.5 1.0
2.0 1.5
1.5 1.5
2.0 1.0
SEPTEMBER
MAX MIN
17.0 17.0
17.0 16.5
16.5 16.5
17.0 16.5
17.0 16.5
17.0 16.5
17.0 16.5
17.0 16.5
17.0 16.5
17.0 16.5
17.0 17.0
17.0 16.5
17.0 16.5
17.0 16.5
16.5 16.5
16.5 16.0
16.5 16.0
16.5 16.0
16.5 16.0
16.0 16.0
16.5 16.0
16.5 16.0
17.0 16.0
17.0 16.5
17.0 16.5
16.5 16.0
16.0 16.0
16.0 15.5
15.5 15.0
15.0 14.5
17.0 14.5
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114 YELLOWSTONE RIVER BASIN

06288200 BEAUVAIS CREEK NEAR ST. XAVIER, MONT.
(Hydrologic bench-mark station)

LOCATION,--Lat 45°28'40", long 108°00'33", on west line of sec.15, T.4 S., R.30 E., Big Horn County, at gaging
station 1 mile downstream from Point éreek, 3 miles upstream from Muddy Creek, and 14 miles west of St. Xavier.

CHEMICAL ANALYSES, WATER YEAR OCTOBER 1970 TO SEPTEMBER 1971

DIS-
DIS-  SOLVED
DIS-  SOLVED  MAG- PO-
SOLVED  CAL- NE- TAS-  BICAR-  CAR-
DIS-  TEMP-  SILICA  IRON CIUM SIUM  SODIUM  SIUM  BONATE  BONATE SULFATE
TIME  CHARGE ERATURE  (SI02) (FE) (ca) (MG) (NA) (K) (HCO3)  (C03) (504)
DATE (CFS)  (DEG C)  (MG/L)  (UG/L)  (MG/L)  (MG/L)  (MG/L)  (MG/L)  (MG/L)  (MG/L)  (MG/L)
ocT.
WO 1130 7.9 - 16 0 240 48 33 3.6 196 0 650
V.
o26.. 1115 8.6 - 13 270 250 55 48 3.4 248 o 720
J:k... 1130 4at - 10 o 270 60 71 3.3 319 0 810
e
Fél... 1200 44 .0 6.7 360 47 12 85 1.4 92 o 250
B.
(23000 1300 16 .0 14 110 240 53 69 3.8 283 0 640
AR.
25... 1030 22 2.0 12 20 200 48 80 3.3 199 -- 670
MAY
03... 1345 50 19.5 13 40 140 35 13 3.1 242 -— 330
JUNE
02... 1700 31 15.0 14 20 180 43 68 il 257 0 530
JuLy
06... 1430 9.9 17.0 16 10 200 44 28 2.9 155 0 610
AUG.
184.s 1100 5.0 - 12 20 250 50 24 3.2 162 o 720
SEP.
1334s 1230 4.9 15.5 17 10 240 48 28 2.8 206 o 700
DIs- DIS-
SoL- BIO- DIS-  SOLVED
VED-  CHEM-  SOLVED  SOLIDS
PHOS-  ICAL MAN-  (RESI-
DIS-  PHORUS  OXYGEN GANESE  DUE AT
TIME  CHARGE  (P) DEMAND  (MN) 180 C)
DATE (CFS) (MG/L)  (MG/L)  (UG/L)  (MG/L)
ocT.
07530 1130 7.9 .020 -- - 1190
NOV.
0644 1115 8.6 .010 1.4 - 1260
DEC.
21 1130 4o .060 .8 - 1470
JAN.
21s9s 1200 44 .28 7.7 100 -
FEB.
25... 1300 16 .030 .4 310 -
MAR.
25,00 1030 22 .090 Lal 110 -
MAY
03... 1345 50 060 2.8 70 -
JUNE
02... 1700 31 .050 1.0 50 -
JuLy
06u.. 1430 9.9 .10 .8 210 -
AUG.
18565 1100 5.0 .15 7 10 -
SEP.
13... 1230 4.9 .21 1.4 20 --
oIS- DIS- DIS-  HEXA-
SOLVED  DIS—  SOLVED  SOLVED VALENT oIS~
ALUM-  SOLVED  CAD-  CHRO-  CHRO-  SOLVED
DIS- INUM  ARSENIC  MIUM MIUM  MIUM COBALT
TIME  CHARGE  (AL) (AS) (co) (CR)  (CR6) (co)
DATE (CFS) (UG/L)  (UG/L)  (UG/L)  (UG/L)  (UG/L)  (UG/L)
acT.
07 1130 7.9 - 0 0 0 0 0
MAY
03ees 1345 50 500 == 0 0 == 9
SEP. o

13... 1230 4.9 100 —— 0 -— —_—



DRAINAGE AREA.--100 sq mi.

PERIOD OF RECORD.--Chemical analyses:
Sediment records:

DATE

ocr.
0Tewo
NOV.
06eas
DEC.
2lee.
JAN.
2leee.
FEB.
25400
MAR.
25¢0e
MAY
03...
JUNE
024¢ee
JULY
06ese
AUG.
18c.a
SEP.
13...

CHLO~
RIDE
{cL)
{MG/L?

2.4
2.9

2.4

YELLOWSTONE RIVER BASIN

06288200 BEAUVAIS CREEK NEAR ST, XAVIER, MONT.--Continued

September 1967 to September 1971.
February 1968 to September 1971.

CHEMICAL ANALYSES, WATER YEAR OCTOBER 1970 TO SEPTEMBER 1971

DIS- DIS-

DIS- SOLVED SOLVED DIS- DIS- NON- SODIUM
SOLVED NITRITE ORTHO SOLIDS SOLVED SOLVED CAR- AD-
FLUC~ PLUS PHOS- (SUM OF SOLIDS SOLIDS HARD- BONATE SORP-

RIDE NITRATE PHATE CONSTI- (TONS {TONS NESS HARD- TION

(F) (N) (P04) TUENTS) PER PER {CA4MG) NESS RATIO
(MG/L) (MG/L) {MG/L) (MG/L) AC-FT) DAY) {MG/L) {(MG/L)

=8 = = 1090 1.62 25.4 780 620 o5
ol — o 1220 1.71 29.3 850 650 o7
-5 s = 1390 2.00 17.5 930 670 1.0
o 20 - 80 460 .63 54.6 170 95 2.9
5 +30 +20 1160 1.58 50.1 810 580 1.1
1.0 20 .09 1120 1.52 6645 700 530 1.3
.0 .10 .15 659 90 89.0 490 300 3
3 .21 .12 968 1.32 81.3 630 420 1.2
2 «07 25 981 1.33 26.2 680 550 o5
.2 «00 o 46 1140 1.55 15.5 830 700 ol
ok -13 09 1140 1.55 15.1 800 630 o4
DTS- DIS-
DIS- DIS- DIS- SOLVED DIS- SOLVED DIS-
SOLVED SOLVED SOLVED MOLY- SOLVED STRON- SOLVED
COPPER LEAD LITHIUM BDENUM NICKEL TIUM ZINC
cu) (pB) (Ln (MD) (NI) (SR) (ZN)
DATE (UG/L) (uG/L) (uG/L) (uG/L) (UG/L) (uG/L) (uG/L)
0oCT.
07cee e 0 = i e e 24
MAY
03.ee 6 0 36 1 6 1600 10
SEP.
13..0 3 <] 30 6 A 3800 20

SPECI~
COND-
UCTANCE
{MICRO-
MHOS)
1340
1460
1590
705
1550
1390
1010
1300
1260
1370

1450

11y

PH

(UNITS)

7.7
8.1
7.8
T.7

8.2

7.8
7.9
7.8
8.0

8.0
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YELLOWSTONE RIVER BASIN

06288200 BEAUVAIS CREEK NEAR ST. XAVIER, MONT.--Continued
CHEMICAL ANALYSES, WATER YEAR OCTOBER 1970 TO SEPTEMBER 1971

DI-
DIS- ALDRIN LINDANE  CHLOR- 0DD DDE 0OT ELDRIN
TIME CHARGE DANE
DATE (CFS) (UG/L)  (UG/L)  (UB/L)  (UG/L)  (UG/L)  (UG/L)  (UG/L)
ocT.
1 1130 7.9 .00 .00 .00 .00 .00 .00 .00
SEP., 1971
13... 1230 4.9 .00 .00 .00 .00 .00 .00 .00
CHLOR-
ALDRIN LINDANE DANE DDD DDE oDT
IN IN IN IN IN IN
BOTTOM BOTTOM BOTTOM BOTTOM  BOTTOM  BOTTOM
DIS- DE- DE- DE~ DE- DE- DE-
TIME CHARGE  POSITS  POSITS POSITS  POSITS  POSITS  POSITS
DATE (CFS)  (UG/KG) (UG/KG) (UG/KG) (UG/KG) (UG/KG) (UG/KG)
ocT.
0Tee 1130 7.9 .00 .00 .0 5
SEP., 1971 0 28 "0 LE
13... 1230 4.9 <.20 <.20 <1.0 <.20 <.20 <.20
RADIOCHEMICAL ANALYSES
DIS- DIS- DIS-
DIS- DIS- SOLVED  SOLVED  SOLVED
SOLVED SOLVED GROSS GROSS GROSS
NATURAL RA-226 ALPHA ALPHA BETA
DIS- TEMP-  URANIUM (RADON AS AS AS SR90
TIME CHARGE ERATURE () METHOD) U-NAT,  U-NAT, /Y90
DATE (CFs) (DEG C)  (UG/L) (PC/L) (ue/L)  (Pc/L)  (PC/L)
0CT.. 1970
eee_ 1130 7.9 6.5 bk .10 <
SEP. . 1971 13 b 4.5
13... 1230 k.9 15.5 4.1 .15 22 7.4 5.5
FIELD DETERMINATIONS
IMME-
SPECI- DIATE
FIC coLI-
AIR COND— DIS- FORM
TEMP- TEMP-  UCTANCE  SOLVED PH (COL.
TIME ERATURE ERATURE (MICRO-  OXYGEN PER
DATE (DEG C) (DEG C)  MHOS) (MG/L) (UNITS) 100 ML)
ocT.
0T.es 1130 6.5 1.5 1290 10.4 8.1 660000
NOV.
06eas 1115 1.5 15.0 1220 11.8 7.9 1500000
DEC.
21ies 1130 .0 -7.0 2200 12.2 7.8 13000
JAN.
21... 1200 .0 .0 950 11.4 7.1 400000
FEB.
25400 1300 .0 .5 1700 12.2 7.8 970000
MAR.
25... 1030 2.0 7.0 1580 12.2 8.1 250000
MAY
03... 1345 19.5 26.0 1220 9.8 8.3 130000
JUNE
0240 1700 15.0 - 1300 9.4 8.1 910000
JuLy
0baee 1430 17.0 34,0 1640 9.4 7.9 1500
AUG.
18... 1100 19.5 31.0 1400 7.8 7.8 3300
SEP.
P 1230 15.5 31.5 1700 8.6 8.0 38000

ENDRIN

(ue/L)

.00

=00



YELLOWSTONE RIVER BASIN

06288200 BEAUVAIS CREEK NEAR ST, XAVIER, MONT.--Continued

CHEMICAL ANALYSES, WATER YEAR OCTOBER 1970 TO SEPTEMBER 1971

HEPTA-
HEPTA- CHLOR DI- METHYL
CHLOR EPOXIDE MALA- PARA— AZINON PARA- 2+4-D 20445-T SILVEX
THION THION THION
DATE (UG/L) {uG/L) (UG/L) (uG/L) (UG/L) (us/L) (uG/L) (uG/L) {uG/L)
OCT.
0Tees .00 .00 «00 <00 .00 <00 .00 =00 .00
SEP., 1971
13... <00 <00 <00 .00 <00 .00 .00 .00 .00
DI- HEPTA- HEPTA- MALA- PARA- DI- METHYL
ELDRIN ENDRIN CHLOR CHLOR THION THION AZINON PARA-
IN IN IN EPOXIDE IN IN IN THION
BOTTOM BOTTOM BOTTOM IN BOT- BOTTOM BOTTOM BOTTOM IN BOT-
DE- DE- DE~ TOM DE- DE~ DE- DE- TOM DE-
POSITS POSITS POSITS POSITS POSITS POSITS POSITS POSITS
DATE (UG/KG) {UG/KG) (UG/KG) (UG/KG) (UG/KG) (UG/KG) (UG/KG) {UG/KG)
OCT.
07eee «00 «00 .00 .00 .00 .00 .00 .00
SEP.y 1971
13cee <.20 <.20 <e20C <.20 <.20 <.20 == <.20
RADIOCHEMICAL ANALYSES
DIS- SUS- sUS- SUS- SUS- TOTAL
SOLVED  TOTAL  PENDED PENDED PENDED  PENDED NON-
GROSS FILT-  GROSS GROSS GROSS GROSS FILT-
BETA RABLE  ALPHA ALPHA ALPHA BETA RABLE
AS RESIDUE AS AS  AS SR90 AS RESIDUE
€s-13 U-NAT, U-NAT, 90 Cs-13
DATE (Pc/L (MG/L)  (UG/L) (PC/L) (PC/L) (Pc/L (MG/L)
0CT.. 1970
eite Dl 1100 1.4 .5 3.0 3.4 60
SEP., 1971
13w 6.3 1300 12 4.0 9.5 19, 220

117

INSTANTANEOUS SUSPENDED SEDIMENT AND PARTICLE SIZE, WATER YEAR OCTOBER 1970 to SEPTEMBER 1971

sus— sus. SUS. SUS.
PENDED SED. SED. SED.
sus- SEDI~ FALL FALL FALL
PENDED MENT DIAM. DIAM. DIAM,
TEMP- DIS- SEDI- DIS- % FINER % FINER % FINER
TIME  ERATURE  CHARGE MENT  CHARGE THAN THAN THAN
DATE (DEG C)  (CFS) (MG/L) (T/DAY) .004 MM .016 MM .062 MM
ocT.
07ees 1130 6.5 7.9 137 2.9 - - -
NOV.
064ee 1115 1.5 8.6 285 6.6 - - -
DEC.
Ty I 1130 .0 4.4 63 .75 - - -
JAN.
2) ewe 1200 .0 44 769 91 -— - -
FEB.
2540 1300 .0 16 489 21 - - -
MAR.
25... 1030 2.0 22 765 45 - - -
APR.
2Tass 0800 - 41 5580 618 - - -
MAY
03... 1345 19.5 50 321 43 - - -
JUNE
02454 1700 15.0 31 587 49 62 86 100
JuLy
060 1430 17.0 9.9 104 2.8 - - -
AUG.
18e.. 1100 19.5 5.0 32 .43 - - --
SEP.
13... 1400 15.5 4.9 317 4.2 - -- -

€
i 4
,if,.é

’ o
o1



118 YELLOWSTONE RIVER BASIN
06288500 BIGHORN RIVER NEAR HARDIN, MONT.

in NE}SE sec.24, T.1 S., R.33 E.% Big Horn County, at city water plant

LOCATION,--Lat 45°43146", 1o 107°34152n
Fhoiie s 7 Hardin, and at mile 41.0.

on left bank, 1 mile upstream from Litéle Bighorn River, 1.4 miles east o
DRAINAGE AREA,--20,722 sq mi (at former gaging station).

PERIOD OF RECORD.--Chemical analyses: January to September 1951, July 1969 to September 1971.
Water temperatures: Dacember 1962 to September 1971.

EXTREMES.--1970-71:
Water temperatures: Maximum, 21,5°C Aug. 7; minimum, freezing point Jan. 30, 31, Feb. 6, 7, 27.

CHEMICAL ANALYSES, WATER YEAR OCTOBER 1970 TO SEPTEMBER 1971

DIS~
DIS- SOLVED
SOLVED MAG- NITRITE
CAL- NE- CHLO- PLUS
DIS~- CIuM SIUM SULFATE RIDE NITRATE NITRATE
TIME CHARGE (ca) (MG) (S04) cL) (N) i{N)
DATE {CFS) (MG/L) (MG/L) (MG/L) {MG/L) (MG/L) (MG/L)
OCT.
02400 1400 1600 79 27 310 12 .2 =
NOV.
19.00 1100 2900 78 25 320 11 o4 -
DEC.
2Beee 1130 4700 5 24 280 8.8 o4 —
JAN. -
20ees 1100 3600 T4 26 230 11 == «10
FEB.
0%... 1600 3700 79 22 280 11 = <40
MAR »
25440 1330 5200 87 29 320 14 Ci -30
APR.
28400 1400 5700 17 27 320 14 - 30
MAY
14,00 i1c0 7300 69 21 330 14 L <40
JUNE
02... 1300 8000 65 28 320 11 e <34
JuLy
léeee 1230 6600 42 19 260 7.0 o] -39
AUG.
1lees 1400 3300 32 15 150 4.8 = .13
SEP.

l4eee 1000 2400 47 15 160 6.2 ) «20



EXTREMES.--Continued
Period of record:

06288500 BIGHORN RIVER NEAR HARDIN, MONT.--Continued

YELLOWSTONE RIVER BASIN

119

Water temperatures: Maximum (1962-64%, 1967-71), 26.0°C Aug. 10, 1963, July 21, 22, 1964; minimum, freezing
point on many days during winter period most years.

REMARKS,--Temperature recorder at Two Leggins Canal diversion dam 9.5 miles upstream from sampling site. Records

furnished by Montana Fish and Game Department.

06287000, Bighorn River near St, Xavier.

CHEMICAL ANALYSES, WATER YEAR OCTOBER 1970 TO SEPTEMBER 1971

DATE

ocT.
02¢0e
NOV.
19...
DEC.
28ece
JAN.
20eee
FEB.
09...
MAR.
25000
APR.
r4: R
MAY
l4e..
JUNE
02a0e
JuLy
lbeas
AUGa
1leas
SEP.
l4eae

DIS-
SOLVED
SOLIDS
{RESI-
DUE AT
180 C)
{MG/L)

659
655
562
580
658
689
690

676

496
362

372

DIS-
SOLVED
SOLIDS
(TONS

PER
AC-FT)

«90

-89

<49

.51

DIS-

SOLVED

SOLIDS HARD-
{TONS NESS
PER (CA,MG)

DAY) {MG/L)
2850 310
5130 300
7130 280
5640 290
6570 290
9670 340

- 300
13300 260
14400 280
8840 180
3230 140
2410 180

AMMONTIA
NITRO-
GEN

(N)
{MG/L)

.02
.05
=02
.02
.00
+25
#10
.09
.14
.08
.08
.29

TOTAL
PHOS~-
PHORUS
(r)
(MG/L)
+030
.010
«090
+030
.090
-50
10
20
.10
+070

. 080

BI1O-
CHEM-
ICAL
OXYGEN
DEMAND
(MG/L}
3.3
-9
3.2
2.6
7
-9
1.2

1.5

2.4

1.6

Records of discharge are estimated from records for station
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YELLOWSTONE RIVER BASIN
06288500 BIGHORN RIVER NEAR HARDIN, MONT.--Continued

CHEMICAL ANALYSES, WATER YEAR OCTOBER 1970 TO SEPTEMBER 1971

FIELD DETERMINATIONS

SPECI- FECAL
FIC coLli-
AIR COND- DIS— FORM
TEMP- TEMP- UCTANCE SOLVED PH (coL.
TIME ERATURE ERATURE (MICRO- OXYGEN PER

DATE (DEG C) (DEG C) MHOS) (MG/L) (UNITS) 100 ML)
0ocr.

C2eee 14CcC 15.0 17.5 880 10.6 8.4 170
NOV.

19c.. 1100 TeD 6.5 990 11.4 8.1 =
DEC.

28eee 1130 2.5 -2.5 1160 12.0 7.9 =
JAN,

20eee 1100 3.0 1.0 910 11.4 7.8 130
FEB.

09eee 160C 1.5 6.5 950 11.4 8.2 0
MAR.

25440 1330 2.5 4.0 1000 11.2 7.8 °
APR.

26000 1400 6.0 16.0 1100 11.2 7.9 270
MAY

l4aae 1100 7.0 25.0 1000 11.2 T.1 7700
JUNE

02¢ae 1300 10.5 23.0 1000 11.0 7.9 1200
JuLy

l4aae 1230 17.0 29.0 730 9.8 8.1 93
AUG.

lleoo 1400 21.0 34.0 1000 9.2 8.3 100
SEP.

) 1000 16.0 19.0 560 9.0 8.3 100
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YELLOWSTONE RIVER BASIN 121
06288500 BIGHORN RIVER NEAR HARDIN, MONT.--Continued
TEMPERATURE (°C) OF WATER, WATER YEAR OCTOBER 1970 TO SEPTEMBER 1971

OCTOBER NOVEMBER DECEMBER JANUARY FEBRUARY MARCH
MAX MIN MAX MIN MAX MIN MAX MIN MAX MIN MAX MIN
14.5 13.0 9.0 8.0 6.5 6.0 3.5 3.5 2.0 0.5 1.5 0.5
14.5 13.0 8.5 8.0 6.5 5.5 4.0 3.5 1.5 0.5 2.0 0.5
14.5 12.0 8.5 7.0 6.5 5.0 3.5 3.0 1.0 0.5 3.0 1.0
15.0 13.0 8.5 7.0 5.5 4.5 3.0 2.0 1.5 0.5 3.0 1.0
14.0 12.0 9.0 8.0 5.5 4.5 3.5 2.0 1.5 0.5 3.0 1.0
12.0 10.0 10.0 9.0 7.0 5.5 3.0 1.5 0.5 0.0 2.0 1.0
11.0 9.5 9.5 9.0 7.0 6.5 3.0 3.0 0.5 0.0 3.5 1.0
11.0 10.5 9.5 8.5 7.0 6.5 3.5 2.0 1.5 0.5 3.0 1.5
11.5 10.0 9.0 8.5 6.5 5.5 2.0 1.0 2.0 0.5 3.5 1.5
11.5 10.5 9.0 8.5 6.0 5.0 1.0 0.5 3.0 2.0 3.5 2.0
12.0 10.5 9.0 8.5 5.5 5.0 0.5 0.5 3.0 1.0 4.0 1.5
12.0 11.0 9.5 9.0 55 5.0 1.0 0.5 2.0 1.0 4.0 1.5
11.0 10.5 9.0 8.5 5.5 5.0 1.0 0.5 2.0 1.5 3.0 2.0
11.5 10.0 9.0 8.5 6.0 5.0 0.5 0.5 2.0 1.5 3.5 1.5
11.5 10.0 9.0 8.5 6.0 5.5 3.5 0.5 2.0 1.5 4.0 1.0
12.0 11.0 9.0 8.5 6.0 6.0 4.0 3.5 3.0 1.5 3.0 1.0
13.0 11.0 9.0 8.5 6.0 4e5 3.5 3.5 1.5 1.0 1.5 1.0
12.0 10.5 8.5 7.0 4.5 4.0 3.5 3.0 2.0 1.5 3.0 1.0
11.5 11.0 7.0 7.0 4.0 3.5 4.0 3.0 2.0 1.0 4.0 1.0
13.0 11.0 7.0 7.0 4.5 3.5 4.0 2.0 2.0 0.5 4.5 1.5
12.0 11.0 7.0 4.0 4.0 3.5 2.0 1.0 1.5 0.5 1.5 0.5
11.0 8.0 4.0 3.5 4.0 3.5 1.5 1.5 2.0 0.5 2.0 0.5
11.5 6.5 5.0 3.5 4.0 3.0 2.0 1.5 3.0 1.0 3.5 0.5
11.0 9.0 8.0 5.0 4.5 4.0 2.0 2.0 3.5 1.0 4.5 1.5
10.5 9.5 8.0 5.0 45 3.5 2.0 1.5 3.0 1.0 3.5 2.0
9.5 9.0 5.5 5.0 4.5 4.0 1.5 1.5 2.0 0.5 4.5 2.0
9.0 8.5 5.5 5.0 4.5 3.5 4.0 1.5 2.0 0.0 4.0 3.0
8.5 8.5 5.5 5.0 4.5 4.0 4.0 3.0 1.5 0.5 4.0 2.0
9.0 8.5 6.5 5.0 4.5 4.0 3.5 1.0 - —— 4e5 1.5
10.0 9.0 6.5 6.5 4.5 4.5 1.0 0.0 ——— ——— 5.5 2.0
9.0 8.0 bt s 5.0 4.0 0.5 0.0 == e 3.5 2.0
15.0 6.5 10.0 3.5 7.0 3.0 4.0 0.0 3.5 0.0 5.5 0.5
APRIL MAY JUNE JuLy AUGUST SEPTEMBER
MAX MIN MAX MIN MAX MIN MAX MIN MAX MIN MAX MIN
45 1.5 8.0 4e5 13.0 8.0 17.0 13.5 20.0 16.0 20.0 17.0
4.0 2.0 8.0 4.5 11.0 8.0 16.0 13.0 20.0 16.0 19.0 16.5
3.5 2.0 7.0 5.0 11.5 8.5 16.0 13.5 20.0 17.0 16.5 15.0
4.5 1.5 7.0 5.0 11.0 9.0 17.0 10.0 21.0 17.0 16.5 15.0
5.0 1.5 8.5 5.0 13.0 9.0 18.0 13.5 21.0 18.0 19.0 15.5
5.5 1.5 8.5 4.5 12.0 9.0 18.0 14.0 21.0 18.0 19.5 16.0
4.5 3.0 8.0 5.0 13.0 9.5 17.0 14.0 21.5 18.0 18.0 15.5
5.5 2.0 8.5 45 13.5 9.5 17.0 13.5 21.0 18.0 19.0 15.0
5.5 2.0 7.0 5.0 13.5 10.5 18.5 14.5 20.5 17.0 19.5 16.0
6.0 3.0 8.0 4.5 14.0 10.5 19.0 15.0 20.5 17.0 20.0 16.5
5.5 3.0 8.5 4.5 13.5 11.0 18.5 15.0 20.5 17.0 19.5 16.5
4.5 2.0 9.0 4.5 14.5 11.0 18.5 14.5 20.5 17.0 19.5 15.5
5.5 2.0 8.5 4.5 14.5 11.5 19.0 14.5 20.5 17.0 19.0 15.5
6.0 3.0 8.5 5.5 15.0 11.5 19.0 15.0 21.0 17.0 16.5 14.5
5.0 3.5 8.5 5.0 14.5 11.5 19.0 15.0 20.0 18.0 15.0 14.0
6.0 3.0 6.0 5.0 15.0 11.5 19.0 15.0 20.5 18.0 14.5 14.0
5.5 3.0 6.5 4.5 15.0 11.5 19.0 15.5 20.5 17.0 14.5 13.5
4.5 3.5 5.5 4.5 15.0 11.5 19.5 15.5 20.5 17.0 16.0 13.0
4.0 3.5 6.5 5.0 15.5 12.0 20.0 15.5 2045 16.5 15.5 14.0
4.5 3.5 7.0 5.0 16.0 12.0 19.5 15.5 20.5 16.5 15.5 13.0
4.0 3.5 6.0 5.5 16.0 12.0 20.0 16.0 21.0 18.0 14.5 13.0
4.0 3.5 5.5 5.5 16.0 13.0 19.5 15.5 21.0 18.0 15.5 13.5
6.0 3.5 8.0 5.5 16.0 13.0 20.0 16.0 19.5 16.0 16.5 14.0
4.5 4.0 9.5 6.0 15.5 13.0 19.0 16.0 19.5 15.5 17.0 14.5
4.5 4.0 9.5 6.5 15.0 13.0 18.0 15.5 19.5 16.0 17.0 15.0
4.5 4.0 10.0 6.5 15.0 13.0 19.5 15.5 20.0 18.0 16.0 14.5
4.5 4.0 10.5 6.5 13.5 12.0 16.5 15.5 21.0 18.0 16.0 14.0
6.0 4.5 10.5 7.0 13.5 12.0 16.5 15.0 19.5 18.5 16.0 14.0
5.5 4.0 8.0 6.5 15.5 12.0 19.5 15.0 19.0 17.0 14.5 13.5
8.0 4.5 7.0 6.5 16.0 12.0 20.0 15.5 18.5 17.0 14.0 13.0
e === 8.0 7.0 — — 19.0 16.0 20.0 16.5 e m—
8.0 1.5 10.5 4.5 16.0 8.0 20.0 10.0 2145 15.5 20.0 13.0

21.5 0.0



122 YELLOWSTONE RIVER BASIN
06290500 LITTLE BIGHORN RIVER BELOW PASS CREEK, NEAR WYOLA, MONT.

LOCATION,--Lat l+57°10'38", long 107°23'36", in WiSW} sec.35, T.7 S., R.35 E., Big Horn County, at gaging station
3.5 miles north of Wyola and 6 miles éownstream from Pass Creek.

DRAINAGE AREA.--428 sq mi.

PERIOD OF RECORD.--Chemical analyses: October 1969 to September 1971.
Water temperatures: October 1969 to September 1971,
Sediment records: October 1969 to September 1971.

EXTREMES.--1970-71:
Dissolved solids: Maximum, 433 mg/l Apr. 1-30; minimum, 201 mg/l June 1-24,
Hardness: Maximum, 300 mg/l Apr. 1-30; minimum, 170 mg/l Feb, 11-15, June 1-24, June 25-30.
Specific conductance: Maximum daily, 792 micromhos Apr., 63; minimum éaily, 323 micromhos June 10.
Water temperatures: Maximum, 22,5°C July 16; Aug. 8; minimum, freezing point on many days during November

to March.
CHEMICAL ANALYSES, WATER YEAR OCTOBER 1970 TO SEPTEMBER 1971
DIS- DIS—
DIS- SOLVED SOLVED
DIS- DIS~- SOLVED MAG~ DIS- PO- DIS-
SOLVED SOLVED CAL- NE- SOLVED TAS- BICAR- CAR- SOLVED
DIS- TEMP- SILICA IRON CIUM SIUM SODIUM STUM BONATE BONATE SULFATE
TIME CHARGE ERATURE (s102) (FE) (ca) (MG) (NA) (K) (HCO3) (co3) (S04)
DATE (CFS) (DEG C) (MG/L) (UG/L) (MG/L) (MG/L) (MG/L) (MG/L) (MNG/L) (MG/L) (MG/L)
OCT.
01-10 - 158 = T.5 - 55 27 20 1.8 229 0 100
11-31 - 155 -— 7.9 - 59 28 22 1.8 233 ] 110
NOV.
01-10 - 150 == 9.1 = 49 28 22 1.8 210 o 110
11-30 v 155 — 8ol —-— 53 28 23 1.8 219 0 120
DEC.
01-31 - 148 - T4 - 58 29 22 1.5 229 [ 120
JAN,
01-31 - 136 - 8.0 140 67 27 21 2.2 171 60 100
FEB.
01-10 - 139 —e T.7 10 70 29 26 2.5 256 6 120
11-1% — 370 —— 7.8 40 43 16 21 4.5 171 - 85
16-28 L 160 — 8.0 10 60 29 40 2.8 200 o 160
MAR.

01-31 = 187 —— 8.8 10 63 28 41 3.1 234 - 170
APR.

01-30 - 262 - 9.2 20 69 30 33 2.6 238 [] 170
MAY
01-08 -- 354 - 8.0 10 64 27 20 1.3 256 0 100
09-26 - 461 i 7.0 10 46 20 13 1.2 204 0 66
27-31 - 897 - 6.6 20 46 15 8.2 1.1 186 1] 39
JUNE

01-24 g 814 Lo 5.9 [} 43 15 6.3 1.0 183 0 38

25-30 -— 436 - 6.5 0 37 18 9.4 1.1 170 0 53
JULY

01-09 el 3¢5 - 6.8 10 51 21 12 1.3 228 1} 68

10-31 - 174 - 7.5 10 59 25 17 1.6 252 ] 94
AUG.

01-31 — 127 —— 8.1 10 63 27 19 1.4 252 0 110
SEP.

01-30 -- 130 - 7.6 0 58 29 25 1.3 236 0 120
WTD. AVG. -— -— - T4 - 54 23 19 1.7 212 3 93
TIME WTD.

AVG. -— 245 - 7.8 - 58 26 23 1.9 222 6 112
TONS
PER DAY -- e = 4.9 —— 36 15 12 1.1 140 2 62
ANALYSES OF ADDITIONAL SAMPLES
DEC.
02eec. 1600 153 - 6.9 40 70 28 23 1.5 270 ] 110
MAR., 1971
03... 1800 136 <0 T.2 50 3 29 26 1.6 269 0 130
JUNE
02e0e 1345 850 11.0 6.0 30 51 17 7.8 o7 204 0 46
SEP.

Oleee 1415 115 19.0 8.9 30 70 31 27 2.2 288 0o 120



YELLOWSTONE RIVER BASIN

06290500 LITTLE BIGHORN RIVER BELOW PASS CREEK, NEAR WYOLA, MONT.--Continued

EXTREMES, 1970-71.--Continued
Sediment concentrations:
Sediment discharge: Maximum daily, 9,110 tons Apr. 253 minimm daily,

Period of record:

Dissolved solids:

3

Maximum, 473 mg/1 Mar, 20-31, 1970; minimum, 201 mg/1l June 1-24, 1971.

Maximum daily, 3,510 mg/l Apr. 25; minimum dailg, 17 mg/1 Oct. 30, Nov. 3.
6.8 tons Nov.

123

Hardness: Maximum, 303 mg/l Apr. 13-26, Apr. 27 to May 3, 1970; minimum, 170 mg/l Feb. 11-15, June 1-24,
June 25-30, 1971,

Specific conduct Maximum daily, 792 micromhos Apr. 6, 1971; minimum daily, 323 micromhos June 10, 197,

Water t Maximum, 22,5°C Aug. 7, 1970, July 16, Aug. 8, 1971; minimum, freezing point on many

ods.,

dischar

--Daily samples for chemical analysis composited by discharge.
ore comprehensive definition of water quality at this station.
Dec. 19 to Mar, 4,

CHEMICAL ANALYSES, WATER YEAR OCTOBER 1970 TO SEPTEMBER 1971

DIS- DIS-
DIS- DIS- SOLVED  SOLVED DIS- DIS- NON-
SOLVED  SOLVED NITRITE  ORTHO SOLIDS  SOLVED  SOLVED CAR-
CHLO- FLUO- PLUS PHOS-  (SUM OF  SOLIDS  SOLIDS  HARD- BONATE
RIDE RIDE NITRATE PHATE  CONSTI-  (TONS (TONS NESS HARD-
(cL) (F) (N) (P04)  TUENTS) PER PER (CA,MG)  NESS

DATE (MG/L)  (MG/L)  (MG/L)  (MG/L)  (MG/L)  AC-FT) DAY) (MG/L)  (MG/L)

ocT.
01~-10 1.4 2 - - 331 .45 142 250 61
11-31 1.2 o2 - - 348 .48 147 260 72
NOV.
01-10 1.2 &2 - - 322 46 136 240 64
11-30 12 B - - 340 .46 141 250 69
DEC.
01-31 1.4 i - - 352 47 139 270 77
JAN.
01-31 1.5 .3 .10 .04 370 .50 136 280 40
FEB.
01-10 1.4 .5 .00 .00 395 .54 148 290 74
11-15 1.6 o .50 .31 266 .36 266 170 33
16-28 1.5 .5 .10 .00 401 .55 173 270 110
MAR.
01-31 2.1 o .20 .06 432 .59 218 270 81
APR.
01-30 1.6 .2 .14 .09 433 .59 306 300 100
MAY
01-08 1:3 o4 .02 .00 348 .47 333 270 61
09-26 1.2 B | .02 .00 255 .35 317 200 10
27-31 1.0 o1 .00 .03 209 .28 506 180 24
JUNE

01-24 1.1 o4 .00 .00 201 .27 442 170 19
25-30 1.1 o4 .01 .00 210 .29 247 170 217
JuLy

01-09 a7 o4 .01 .00 273 .37 225 210 27
10-31 T o4 .01 .00 329 .45 155 250 44
AUG.

01-31 .9 .0 .00 .03 353 .48 121 270 62
SEP.

01-30 1.7 .3 .03 .03 359 .49 126 260 7
WTD. AVG. 1.3 .3 - == 307 .42 - 231 51
TIME WTD.

AVG. 1.3 o2 - - 345 47 -— 253 62
TONS
PER DAY .8 2 - - 203 - - - -
ANALYSES OF ADDITIONAL SAMPLES
DEC.
0240 142 -2 - -— 377 .54 164 290 66
MAR., 1971
03... 1.9 .3 .10 .00 400 .54 147 300 79
JUNE
024w .8 -2 .19 .03 231 .31 530 200 30
SEP.
Ol... 1.7 ot .10 .03 404 .55 125 300 66

SODIUM
AD-
SORP~-
TION
RATIO

6
6

6
b

6

5
o7
o5

b

6
-7
.2

o7

Maximun daily, 9,110 tons Apr. 25, 1971; minimum daily, 6.5 tons Jan. 16, 1970.

SPECI-
FIC
COND-
UCTANCE
{MICRO-
MHOS )

538
552

517
540

580
561
612
413
629
688
705
570
463
365

338
350

451
536

572
580
503
556

602
672
389

649

Maximum daily, 3,510 mg/l Apr. 25, 1971; minimum daily, 17 mg/l Oct. 30, Nov. 3,

Additional samples were collected for
Flow affected by ice Nov. 22-24%, Dec. 11-16,

PH

(UNITS)

8.3
Be4
8.0

8.1



124 YELLOWSTONE RIVER BASIN
06290500 LITTLE BIGHORN RIVER BELOW PASS CREEK, NEAR WYOLA, MONT.--Continued

CHEMICAL ANALYSES, WATER YEAR OCTOBER 1970 TO SEPTEMBER 1971

DIS-
SOL- DIS-
VED DIS- SOLVED

PHOS- SOLVED MAN-
DIS-  PHORUS BORON GANESE

CHARGE  (P) (B) (MN)
DATE TIME (CFS) (Ma/L)  (UG/L) (ue/L)

ocT.

07ece 1700 157 .010 == =
NOV.

05¢00 1515 145 000 - ==
DEC.

02400 1600 153 .000 70 -
JAN., 1971

08ece 1350 142 .000 s e
FEB.

03,0 1700 140 .000 — ==
MAR.

03.ce 1800 136 030 40 70
APR.

06ses 1910 170 .050 == =
MAY

Obose 1920 344 060 = ==
JUNE

02,00 1345 850 030 10 0
JuLy

07cee 1630 284 .020 == e
AUG.

05.00 1245 155 .020 == =
SEP.

Ol... 1415 115 .070 130 10

SPECIFIC CONDUCTANCE (MICROMHOS AT 25°C), WATER YEAR OCTOBER 1970 TO SEPTEMBER 1971

DAY ocT NOV DEC JAN FEB MAR APR MAY JUN JuL AUG SEP
1 576 600 652 554 574 698 727 731 392 444 579 623
2 561 510 591 618 638 731 760 687 387 444 576 628
3 567 567 556 606 631 664 781 642 373 459 536 647
4 565 569 540 603 666 658 787 606 359 466 559 672
5 557 568 600 639 639 636 789 568 356 461 557 628
6 576 602 624 655 667 653 792 533 350 475 557 628
7 568 588 626 644 736 674 760 516 352 466 562 628
8 588 588 587 575 680 664 735 508 350 485 586 640
9 568 569 609 554 666 666 729 488 330 482 567 610

10 588 577 583 594 635 680 127 494 323 500 546 589
11 610 626 573 600 401 650 704 498 346 500 539 600
12 594 617 598 630 469 613 704 490 342 502 557 608
13 650 608 541 649 471 609 709 459 342 510 557 596
14 622 628 600 677 369 650 679 431 334 511 558 598
15 618 613 559 658 436 689 679 415 334 526 558 589
16 600 602 598 564 547 711 646 414 345 522 566 593
17 599 602 601 552 631 733 660 421 349 531 569 597
18 601 580 580 552 680 T15 661 445 346 540 579 607
19 600 601 544 583 687 711 660 473 349 542 583 622
20 602 578 675 484 697 736 661 483 363 542 578 597
21 590 588 625 485 697 147 679 486 363 542 583 597
22 598 588 612 593 700 696 729 613 375 542 588 587
23 588 669 664 606 703 723 695 557 377 543 502 593
24 599 614 610 607 700 733 713 536 382 563 576 587
25 591 642 613 636 692 729 632 498 397 563 589 597
26 618 602 613 629 654 689 697 452 400 565 580 589
27 606 604 609 608 692 622 733 393 414 567 599 576
28 612 603 600 618 736 664 746 362 426 578 613 574
29 612 603 590 544 e 715 731 346 429 578 618 582
30 599 616 601 406 A 733 716 346 432 571 625 597
31 602 . 599 534 sa= 711 - 398 ol 565 637 ===
MONTH 594 597 599 589 625 687 714 493 367 519 574 606

YEAR 580
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YELLOWSTONE RIVER BASIN

06290500 LITTLE BIGHORN RIVER BELOW PASS CREEK, NEAR WYOLA, MONT.--Continued
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16.5
18.0
15.5
18.0
16.5

22.5
18.0
17.5
19.0
19.0

20.0
20.0
20.0
19.0
17.0

17.5
16.0
12.5
13.5
17.0
16.5

17.0

AUG

16.0
19.5
19.5
21.0
19.5

22.0
19.5
22.5
20.5
19.0

21.5
20.0
22.0
18.0
18.0

21.5
19.5
22.0
17.5
21.5

17.5
17.5
19.0
15.5
19.0

19.5
22.0
19.5
18.0
18.5
17.0

19.5
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INSTANTANEOUS SUSPENDED SEDIMENT AND PARTICLE SIZE, WATER YEAR OCTOBER 1970 TO SEPTEMBER 1971

TIME

1335

1045
1140

1100
1025

1350

TEMP-
ERATURE
(DEG C)

DIS-
CHARGE
(CFS)

400

278
220

362
1170

850

SUS-
PENDED
Sus- SEDI-
PENDED MENT
SEDI- DIS-
MENT CHARGE
(MG/L) (T/DAY)
1700 1840
430 323
657 390
1280 1250
5130 16200
229 526

SuS.
SED.
FALL
DIAM,
% FINER
THAN
004 MM

T4

79
81

67
64

31

SuS. Sus.
SED. SED.
FALL FALL
DIAM. DIAM.
% FINER % FINER
THAN THAN
«016 MM ,062 MM
97 100
95 100
97 100
86 98
82 96
46 86

SuS.
SED.
FALL
DIAM.
% FINER
THAN
+125 MM

100
99

95

THAN

Sus.
SED.
FALL
DIAM.
% FINER
THAN
«500 MM



126 YELLOWSTONE RIVER BASIN
06290500 LITTLE BIGHORN RIVER BELOW PASS CREEK, NEAR WYOLA, MONT.--Continued

[
SUSPENDED-SEDIMENT DISCHARGE, WATER YEAR OCTOBER 1970 TO SEPTEMBER 1971

OCTOBER NOVEMBER DECEMBER
MEAN MEAN MEAN
MEAN CONCEN- SEDIMENT MEAN CONCEN- SEDIMENT MEAN CONCEN- SEDIMENT
DISCHARGE TRATION DISCHARGE DISCHARGE TRATION DISCHARGE DISCHARGE TRATION DISCHARGE
DAY (CFS) {MG/L) (TONS/DAY) (CFS) (MG/L) (TONS/DAY) (CFS) (MG/L) (TONS/DAY)
1 162 33 14 153 22 9.1 170 207 95
2 162 28 12 150 19 7.7 153 81 33
3 165 29 13 148 17 6.8 153 58 24
4 157 30 13 145 19 Tete 148 42 17
5 150 29 12 145 27 11 141 31 12
6 155 28 12 150 26 11 143 36 14
7 155 21 8.8 148 35 14 148 35 14
8 155 30 13 153 40 b 174 148 37 15
9 153 37 15 148 26 10 145 32 13
10 170 | 52 24 162 58 25 139 30 11
11 162 75 33 160 107 46 145 26 10
12 170 54 25 155 86 36 150 34 14
13 175 189 89 165 92 41 155 35 15
14 162 98 43 160 122 53 160 42 18
15 150 71 29 153 75 31 160 39 ) by &
16 157 69 29 153 50 21 150 75 30
17 155 50 21 150 42 17 139 57 21
18 153 37 15 153 39 16 143 55 21
19 153 36 15 153 35 14 130 37 13
20 155 35 15 155 33 14 125 61 21
21 155 37 15 155 33 14 130 41 14
22 153 36 15 130 30 11 135 35 13
23 153 27 11 100 53 14 135 37 13
24 153 33 14 185 155 T 140 45 17
25 155 24 10 177 142 68 150 37 15
26 148 22 8.8 160 52 22 150 27 H
27 143 34 13 157 47 20 155 29 12
28 145 18 7.0 153 44 18 155 45 19
29 148 20 8.0 155 59 25 160 63 27
30 150 17 6.9 165 116 52 160 39 6 b
31 153 25 10 == = — 160 43 19
TOTAL 4832 = 569.5 4596 == 729.0 4575 == 605
JANUARY FEBRUARY MARCH
MEAN ME AN MEAN
MEAN CONCEN- SEDIMENT MEAN CONCEN- SEDIMENT MEAN CONCEN- SEDIMENT
DISCHARGE TRATION DISCHARGE DISCHARGE TRATION DISCHARGE DISCHARGE TRATION DISCHARGE
DAY (CFS) (MG/L) (TONS/DAY) (CFS) (MG/L) (TONS/DAY) (CFS) (MG/L) (TONS/DAY)
1 150 35 14 135 140 51 130 106 37
2 140 30 11 140 91 34 135 40 15
3 130 32 11 140 100 38 135 82 30
4 125 40 14 140 70 26 . 135 146 53
5 120 41 13 140 95 36 141 60 23
6 125 46 16 125 73 25 139 48 18
T 135 46 17 120 60 19 139 35 13
8 140 48 18 140 60 23 134 46 17
9 135 45 16 150 68 28 143 100 39
10 130 36 13 160 T4 32 180 137 71
11 125 42 14 200 1750 945 255 271 187
12 120 42 14 400 2010 2170 267 217 156
13 115 39 12 500 1190 1610 278 366 275
14 110 41 12 400 760 821 228 168 103
15 125 44 15 350 320 302 190 102 52
16 140 60 23 250 166 112 127 102 49
17 145 67 26 225 90 55 165 97 43
18 150 48 19 175 57 27 150 92 37
19 150 48 19 160 70 30 148 85 34
20 150 371 150 145 75 29 167 179 81
21 145 152 60 135 85 31 201 382 212
22 140 41 15 13C 78 21 155 125 52
23 145 35 14 140 62 23 155 122 51
24 145 59 23 145 74 29 162 145 63
25 145 95 a7 150 84 34 234 690 436
26 145 100 39 145 76 30 247 555 370
27 145 136 53 140 17 29, 311 103C 865
28 145 232 91 135 90 33 244 515 339
29 140 439 166 - - - 207 335 187
30 140 212 80 —- == = 215 470 273
31 135 125 46 == == == 242 435 284

TOTAL 4230 = 1071 5315 = 6649 5809 == 4465



YELLOWSTONE RIVER BASIN 127
06290500 LITTLE BIGHORN RIVER BELOW PASS CREEK, NEAR WYOLA, MONT.--Continued

SUSPENDED-SEDIMENT DISCHARGE, WATER YEAR OCTOBER 1970 TO SEPTEMBER 1971

APRIL MAY JUNE
MEAN MEAN MEAN
MEAN CONCEN- SEDIMENT MEAN CONCEN- SEDIMENT MEAN CONCEN- SEDIMENT
DISCHARGE TRATION DISCHARGE DISCHARGE TRATION DISCHARGE DISCHARGE TRATION DISCHARGE
DAY (CFS) (MG/L) {TONS/DAY) (CFS) (MG/L) (TONS/DAY) (CFS) (MG/L) (TONS/DAY)
1 201 315 171 284 212 163 870 273 641
< 1532 3i8 166 284 195 150 835 232 523
3 190 250 128 305 185 152 885 229 547
4 180 249 117 338 216 197 945 253 646
5 175 225 106 368 221 220 915 223 551
6 172 235 109 413 336 375 935 221 573
7 188 354 180 419 262 296 885 182 435
8 215 411 239 422 254 289 860 193 448
9 193 264 138 452 275 336 970 286 749
10 190 29 129 437 192 227 990 293 783
11 198 279 149 410 160 B¢ 1010 290 791
12 185 267 133 425 169 194 915 217 536
13 175 113 53 476 301 387 885 203 485
14 172 86 40 562 343 520 875 182 430
15 177 76 36 587 329 521 830 162 363
16 183 70 35 602 280 455 782 129 272
17 177 84 40 576 183 285 778 118 248
18 183 76 38 510 142 196 755 123 251
19 183 58 29 446 115 138 702 104 197
20 188 61 31 404 106 116 650 97 170
21 198 125 67 380 92 94 626 93 157
22 329 1390 1270 443 479 573 569 84 129
23 231 900 633 413 250 279 548 83 123
24 255 6C0 413 374 133 134 520 72 101
25 905 3510 9110 380 132 135 485 57 75
26 666 1630 2930 422 135 154 458 56 69
27 482 540 1090 545 312 459 443 53 63
28 383 490 507 733 530 1050 437 52 61
29 326 310 273 1060 928 2660 413 51 57
30 302 250 204 115C 620 1930 377 52 53
31 == == - 995 391 1050 b - =
TOTAL 7845 == 18634 15615 o 13912 22148 C 10527
JULY AUGUST SEPTEMBER
MEAN MEAN MEAN
MEAN CONCEN- SEDIMENT MEAN CONCEN- SEDIMENT MEAN CONCEN- SEDIMENT
DISCHARGE TRATION DISCHARGE DISCHARGE TRATION DISCHARGE DISCHARGE TRATION DISCHARGE
DAY (CFS) (MG/L) (TONS/DAY) (CFS) (MG/L) (TONS/DAY) (CFS) (MG/L) (TONS/DAY)
1 350 71 67 141 64 24 115 ST 18
2 332 78 70 143 58 22 108 63 18
3 341 79 73 148 61 24 113 69 21
4 332 12 65 153 63 26 150 195 79
5 311 57 48 150 66 27 136 102 37
6 299 66 53 145 61 24 121 61 20
7 275 63 47 139 61 23 134 55 20
8 253 68 46 136 54 20 143 151 58
9 253 52 36 143 60 23 132 114 41
10 242 60 39 141 55 21 125 66 22
11 231 68 42 141 52 20 119 65 21
12 225 54 33 139 51 19 115 49 15
13 212 51 29 13C 47 16 117 47 15
14 198 45 24 125 48 16 117 66 21
15 193 48 25 123 45 15 123 42 14
16 185 37 18 121 46 15 132 42 15
17 17¢ 52 24 119 43 14 139 45 17
18 165 66 29 119 38 12 139 44 17
19 162 46 20 117 28 8.8 136 53 21
20 155 46 19 119 39 13 143 52 20
21 150 42 17 117 46 15 150 88 36
22 143 46 18 117 45 14 141 68 26
23 143 43 17 117 41 13 136 54 20
24 148 64 26 117 34 ¢ 134 49 18
25 162 81 35 106 30 B.6 132 51 18
26 16C 66 29 104 ¥4 10 132 41 15
27 153 56 23 10C 35 9.5 134 34 12
28 15T 42 18 102 40 11 132 34 12
29 162 49 21 106 45 13 130 32 11
30 155 42 18 128 58 20 132 38 14
31 148 46 18 123 62 21 - - -=
TOTAL 6565 e 1047 3929 = 528.9 391¢C == 692
TOTAL DISCHARGE FOR YEAR (CFS-DAYS) 89369

TOTAL SUSPENDED-SEDIMENT DISCHARGE FOR YEAR (TONS) 59429.4



128 YELLOWSTONE RIVER BASIN
06294000 LITTLE BIGHORN RIVER NEAR HARDIN, MONT.

LOCATION,--Lat 45°44108", long 107°33'27", in NE}NE} sec.19, T.1 S., R.34 E., Big Horn County, at gaging station
at bridge on Sarpy Road, 0.2 mile ups%ream from terminai wasteway of Agency Canal, 0.6 miie upstream from mouth,
and 2.3 miles east of Hardin.

DRAINAGE AREA.--1,29% sq mi.

PERIOD. OF RECORD,--Chemical analyses: October 1969 to September 1971.
Water temperatures: October 1969 to September 1971.
Sediment records: October 1969 to September 1971.

EXTREMES,--1970-71:
Dissolved solids: Maximum, 701 mg/l1 Apr. 1-12; minimum, 258 mg/l June 12-22.
Hardness: Maximum, 390 mg/l1 Apr. 1-12; minimum, 190 mg/l Feb. 1-19.
Specific conductance: Maximum daily i 150 micromhos Apr. 5; minimum daily, 412 micromhos Feb. 15,
Water temperatures: Maximum observeé, §0.0°C Aug. 9, 12; minimum, freezing point on many days during November
to March,

CHEMICAL ANALYSES, WATER YEAR OCTOBER 1970 TO SEPTEMBER 1971

DIS- DIS-
DIS~ SOLVED SOLVED
DIS- DIS- SOLVED MAG- DIS- PO~ DIS-
SOLVED SOLVED CAL- NE- SOLVED TAS- BICAR- CAR~ SOLVED
DIS- TEMP- SILICA IRON CIUM SIUM SODIUM SIUM BONATE BONATE SULFATE
TIME CHARGE ERATURE (s102) (FE) (ca) (MG) (NA) (K) (HCO3) (co3) (S04)

DATE (CFS) (DEG C) {MG/L) (UG/L) (MG/L) (MG/L) (MG/L) (MG/L) (MG/L) (MG/L) (MG/L)

oCT.

02-31 - 233 - 6.7 = 65 37 52 2.9 277 0 180

NOV.

01-30 e 226 — 6.4 - 56 38 48 3.1 239 0 190

DEC.

01-20 o 195 == 7.3 - 64 40 52 3.3 266 0o 200

21-31 == 145 - 8.7 - 75 43 51 3.3 298 0 200

JAN.

01-31 = 178 =— 9.5 130 63 37 44 3.0 269 o 170

FEB.

01-19 = 599 C 6.3 60 44 20 32 5.0 162 = 140

20-28 = 633 - 8.6 80 T4 34 61 4.8 266 S 200

MAR .

01-09 == 404 e 10 40 68 43 98 4.6 294 L2 300

11-25 = 844 - 9.1 40 58 34 84 5.6 252 - 260

26-31 == 1290 — 8.8 60 51 27 54 5.3 205 — 190

APR.

01-12 = 546 = 13 20 80 46 84 4.1 315 0 310

13-30 = 564 - 9.6 20 72 42 69 3.9 291 0 270

MAY

01-06 - 484 — 9.5 10 71 43 67 3.7 300 0 250

07-14 — 523 - 7.5 20 61 33 42 2.5 265 0 160

15-27 - 531 == 7.1 10 60 29 34 2.3 253 ] 130

JUNE

01-09 -= 1100 = 7.6 10 52 20 21 1.7 230 0 65

12-22 -=- 1050 — T.1 10 50 18 14 1.4 222 0 57

23-30 . 575 - 7.0 10 54 20 20 1.6 229 4 78

JuLy

01-14 == 298 — 7.3 10 56 32 40 2.6 252 ] 160

15-31 = 150 = 7.6 10 57 39 54 3.3 255 0 200

AUG.

01-31 = 146 = 7.6 10 55 34 44 2.7 241 (4] 190

SEP.

01-29 == 192 = 6.9 10 57 35 44 2.5 238 0 180
WTD. AVG. = = = 8.1 - 59 32 49 3.4 247 0 179
TIME WTD.

AVG. Sl 392 — 7.9 - 60 35 50 3.2 254 [} 187

TONS

PER DAY == == = 8.6 — 63 34 52 3.6 262 o 189
ANALYSES OF ADDITIONAL SAMPLES

DEC.

02ece 1500 320 - 7.8 0 74 36 48 2.6 307 0 190

MAR., 1971

Jl:.-- 1300 484 .5 8.1 160 15 42 74 4.2 268 0 260

UNE

S(E)Z-.. 1130 1080 13.5 6.9 30 52 24 27 1.7 240 0 100

P.
l4eee 1400 151 17.0 6.8 20 57 35 42 2.5 258 [} 180



YELLOWSTONE RIVER BASIN 129
06294000 LITTLE BIGHOEN RIVER NEAR HARDIN, MONT.--Continued

EXTREMES, 1970-71.--Continued
Sediment concentrations: Maximum daily, 4,040 mg/l Mar. 27; minimum daily, 18 mg/1 Oct. 28.
Sediment discharge: Maximum daily, 18,500 tons Mar. 27; minimum daily, 12 tons Oct. 28.

Period of record:

Dissolved solids: Maximum, 749 mg/1 Apr. 1-6, 1970; minimum, 258 mg/1 June 12-22, 1971.

Hardness: Maximum, 390 mg/1 Apr. 1-12, 1971; minimum, 190 mg/l Feb. 1-19, 1971,

Specific conductance: Maximum daily, 1,160 micromhos Apr. 2, H, 19703 minimum daily, 412 micromhos Feb. 15,
1971. .

Water temperatures: Maximum observed, 30.0°C Aug. 9, 12, 1971; minimum, freezing point on many days during
winter periods. i

Sediment concentrations: Maximum daily, 4,280 mg/l May 9, 19703 minimum dally% 10 mg/l Oct. 12, 1969.

Sediment discharge: Maximum daily, 25,300 tons May 9, 19703 minimum daily, 4 fons Oct. 2, 1969.

REMARKS.--Daily samples for chemical analysis composited by discharge. Additional samples were collected for more
comprehensive difinition of water quality at this station. Stream frozen Nov. 21 to Mar, 14,

CHEMICAL ANALYSES, WATER YEAR OCTOBER 1970 TC SEPTEMBER 1971

OIS~ DIS-
DIS- DIS- SOLVED SOLVED DIS- DIS- NON- SODIUM SPECI-
SOLVED SOLVED NITRITE ORTHO SoLIDS SOLVED SOLVED CAR=- AD- FIC
CHLO- FLUO- PLUS PHOS- (SUM OF SOLIDS SOLIDS HARD- BONATE SORP- COND-
RIDE RIDE NITRATE PHATE CONSTI- (TONS (TONS NESS HARD- TION UCTANCE PH
(cL) (F) (N) (PO4) TUENTS) PER PER ({CA,MG) NESS RATIO (MICRO-

DATE (MG/L) (MG/7L) {MG/L) (MG/L) {(MG/L) AC-FT) DAY) (MG/L) (MG/L) MHOS) (UNITS)

ocT.

02-31 2.0 2 Co = 481 .67 308 310 86 1.3 727 8.0

NOV.
01-30 3.2 .2 ot = 465 <64 287 300 100 1.2 686 8.1
DEC.
01-20 2.4 .2 - -— 498 69 269 320 110 1.3 762 8.0
21-31 3.0 .2 — = 535 .73 211 360 120 1.2 795 8.2
JAN.
01-31 3.0 .2 .00 +00 460 .63 221 310 89 1.1 702 8.0
FEB.
01-19 2.8 5 .10 .03 331 «45 535 190 59 1.0 503 8.2
20-28 4.0 -5 «10 +06 518 70 885 320 110 1.5 835 8.2
MAR .

01-09 5.1 2 .10 .00 674 <92 735 350 110 2.3 1010 8.3

11-25 4.6 .1 .10 +00 580 <79 1320 280 78 2.2 898 8.1

26-31 3.3 .1 .20 +00 441 +60 1540 240 70 1.5 713 8.0

APR.
01-12 8.1 .3 .01 .03 701 .95 1030 390 130 1.9 1040 8.2
13-30 3.6 2 .06 .03 614 .84 935 350 110 1.6 933 8.0
MAY

01-06 3.5 -3 .04 .03 596 .81 779 350 110 1.6 960 8.2

07-14 2.0 .2 00 <00 439 «60 620 290 71 1.1 695 8.1

15-27 2.1 .2 .01 .00 389 +53 558 270 62 -9 640 8.2

JUNE

01-09 1.4 .2 .01 .00 282 .38 838 210 24 6 468 8.0

12-22 lo4 -3 00 .00 258 +35 731 200 17 o4 407 7.6

23-30 2.9 -3 .00 .03 296 40 460 220 29 .6 477 7.9

JULY
01-14 3.5 7 +00 .03 426 .58 343 270 65 1.1 674 8.0
15-31 3.4 .6 .01 .00 490 67 198 300 94 1.4 770 8.2
AUG.
01-31 2.0 .1 +00 «00 454 .62 179 280 80 1.2 708 8.0
SEP.

01-29 463 «3 .02 .03 447 .61 232 290 91 1.1 699 8.2
WTDe AVG. 3.2 .3 == - 456 62 = 278 T6 1.3 708 8.1
TIME WTD.

AVG. 3.2 -3 - - 471 <64 == 293 85 1.3 725 8.1
TONS
PER DAY 3.4 .3 == == 482 == - == = = - -
ANALYSES OF ADDITIONAL SAMPLES
DEC.
0240 2.6 -3 = - 509 .72 454 330 81 1.1 797 8.3
MAR., 1971
Jll‘:é.. 6.2 3 .10 .20 610 .83 197 360 140 1.7 947 8.1
S(E)‘Z’... 1.5 2 .18 .06 332 45 968 230 32 .8 550 7.9

léeas 1.5 2 .02 .03 452 .61 184 290 75 1.1 694 8.1
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YELLOWSTONE RIVER BASIN
06294000 LITTLE BIGHORN RIVER NEAR HARDIN, MONT.--Continued
CHEMICAL ANALYSES, WATER YEAR OCTOBER 1970 TO SEPTEMBER 1971

DIS-
SOL- DIS-
VED- DIS- SOLVED
PHOS- SOLVED MAN-
DIS- PHORUS  BORON GANESE
CHARGE (P) (B) (MN)
DATE TIME (CFS)  (Ma/L)  (UG/L) (UG/L)
ocT.
02e00 1230 210 .030 -- --
NOV.
19+s0 1200 232 .030 - -
DEC.
02¢00 1500 320 .000 80 -
JAN., 1971
06ese 1445 136 «000 —— -
FEB.
09... 1430 179 .000 -- -
MAR .
10a.ce 1300 484 .10 120 60
APR.
1344, 1030 465 .080 -- -
MAY
08... 1245 515 .060 - -
JUNE
02400 1130 1080 .030 30 0
JuLY
094 1115 253 .020 - -
AUG.
11ewe 1200 130 .010 - -
SEP.
l4see 1400 151 .070 110 10

DEC JAN FEB MAR APR MAY JUN
773 771 576 997 940 977 541
785 777 597 1030 926 1040 ——
831 177 846 1060 1020 1020 468
829 175 802 1060 1120 1010 537
831 818 802 1050 1150 835 450
806 861 — 1060 1130 902
779 775 — 997 1130 733 577
754 793 851 993 1050 761 457
785 T47 851 757 952 706 448
806 820 875 1000 952 664 b
836 838 872 929 978 689 455
806 773 571 723 984 674 424
806 793 —— 685 952 792 421
838 765 414 721 952 669 444
813 805 412 724 984 610 431
833 818 451 848 1020 575 421
831 861 458 898 1010 572 421
813 861 501 963 991 575 424
857 738 598 1040 1010 561 431
811 723 178 1060 987 612 433
885 718 778 828 981 678 421
923 729 846 909 1010 694 444
923 626 959 1010 1000 637 461
912 721 903 948 987 771 461
909 729 982 1030 984 713 483
909 775 996 627 897 706 484
915 775 959 626 734 859 492
806 175 959 568 897 . 522
880 833 —. 631 929 e 525
833 752 —— 745 1080 444 544
806 689 === 826 — 484 ——
836 775 745 882 991 723 467

JuL

582
607
608
608
638

609

582
596
647

650
696
684
715

715
709
776
769

798

803
827
825
776
176

801
798
769
738
720
720

708

AUG

706
692
703
706
706

705
706
705
705
718

705
701
705
705
687

689
697
703
701
692

705
697
689

690

SEP

701
nv
719
77
77

710
7
77
688
684

684
688
702
699
690
687
699
694

687
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YELLOWSTONE RIVER BASIN

06294000 LITTLE BIGHORN RIVER NEAR HARDIN, MONT,--Continued
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13.5
15.0
14.5
14.5
14.0

14.0
14.5
14.5
15.0
15.0

14.5
12.5
12.0
12.0
13.0

12.0

JUN

17.0
18.0
16.0
17.5

17.0
16.0
18.0
18.5

JuL

19.5
20.0
20.0
21.5
21.5

23.0
23.5
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25.0
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26.0
25.0
26.0

26.5
26.5
26.0
27.0
27.0
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25.0
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24.5
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INSTANTANEOUS SUSPENDED SEDIMENT AND PARTICLE SIZE, WATER YEAR OCTOBER 1970 to SEPTEMBER 1971

DATE

MAR.
10...
13...
26ec..
2Te0s

APR.
13...
26ee.
27...

MAY
08..0

JUNE
Ol...

TIME

1410
1810
1815
1725

1015
1735
1720
1230

1310

TEMP-
ERATURE
(DEG C)

DIS~
CHARGE
(CFS)

495
1620
1010
1670

476
1100
1080

510

1170

SUS-
PENDED
SEDI-

MENT
(MG/L)

483
3020
3090
4340

350
5380
2760

279

1010

SuUs-
PENDED
SEDI-
MENT
DIS-

CHARGE
(T/DAY)

646
13200
8430
19600

450
16000
8050
384

3190

SuUS.
SED.
FALL
DIAM.
% FINER
THAN

+004

MM

SuUS.
SED.
FALL
DIAM.
% FINER
THAN
«016 MM

57
48
60
46

85
70
88
66

62

SuS.
SED.
FALL
DIAM.
% FINER
THAN
<062 MM

Sus.
SED.
FALL
DIAM.
¥ FINER
THAN
«125 MM

94
96
100
94

96
98

95
96

SUS.
SED.
FALL
DIAM.
% FINER
THAN
<250 MM

100
100
100
100
100

100
100

131



132 YELLOWSTONE RIVER BASIN
06294000 LITTLE BIGHORN RIVER NEAR HARDIN, MONT.--Continued

SUSPENDED-SEDIMENT DISCHARGE, WATER YEAR OCTOBER 1970 TO SEPTEMBER 1971

OCTOBER NOVEMBER DECEMBER
MEAN MEAN MEAN
MEAN CONCEN-  SEDIMENT MEAN CONCEN-  SEDIMENT MEAN CONCEN-  SEDIMENT
DISCHARGE ~ TRATION  DISCHARGE DISCHARGE ~ TRATION  DISCHARGE DISCHARGE ~ TRATION  DISCHARGE
DAY (CFS) (MG/L) (TONS/DAY) (CFS) (MG/L) (TONS/DAY) (CFS) (MG/L) (TONS/DAY)
1 219 64 38 229 34 21 286 290 224
2 213 70 40 229 34 21 300 338 274
3 215 59 34 225 41 25 290 97 76
4 220 46 27 229 33 20 250 79 53
5 220 51 30 229 32 20 160 86 37
6 221 51 30 220 32 19 165 107 48
7 217 48 28 229 29 18 170 117 54
8 227 49 30 229 29 18 175 121 57
9 227 51 31 229 28 17 185 98 49
10 228 47 29 238 40 26 190 70 36
11 233 39 25 239 53 34 190 65 33
12 247 30 20 248 45 30 190 71 36
13 238 62 40 243 52 34 190 86 44
14 238 49 31 247 56 37 190 70 36
15 224 29 18 251 42 28 185 66 33
16 238 53 34 243 48 31 175 75 35
17 251 52 35 238 53 34 170 72 33
18 241 51 33 238 50 32 160 68 29
19 254 51 35 233 42 26 150 50 20
20 237 42 27 238 40 26 130 58 20
21 233 37 23 230 66 41 100 58 16
22 233 32 20 170 102 47 105 58 16
23 238 31 20 110 148 44 110 49 15
24 238 36 23 160 114 49 120 61 20
25 238 44 28 210 130 74 130 49 17
26 238 41 26 230 120 75 140 46 17
27 238 23 15 250 97 65 160 54 23
28 243 18 12 220 104 62 170 T4 34
29 243 25 16 240 112 73 180 63 31
30 238 36 23 270 . 358 261 190 73 37
31 229 31 19 - - - 190 72 37
TOTAL 7217 - 840 679 - 1308 5496 -- 1490
JANUARY FEBRUARY MARCH
MEAN MEAN MEAN
MEAN CONCEN-  SEDIMENT MEAN CONCEN-  SEDIMENT MEAN CONCEN-  SEDIMENT
DISCHARGE ~ TRATION  DISCHARGE DISCHARGE  TRATION  DISCHARGE DISCHARGE ~ TRATION  DISCHARGE
DAY (CFS) (MG/L) (TONS/DAY) (CFS) (MG/L) (TONS/DAY) (CFS) (MG/L) (TONS/DAY)
1 185 49 24 270 75 55 450 71 86
2 175 71 34 220 58 34 400 67 72
3 165 71 32 200 83 45 360 187 182
4 155 58 24 195 37 19 330 85 76
5 145 52 20 190 26 13 360 129 125
6 135 60 22 185 39 19 410 173 192
7 140 60 23 185 46 23 470 205 260
8 150 78 32 180 62 30 410 228 252
9 160 90 19 175 85 40 450 722 877
10 170 93 43 170 113 52 495 836 1120
11 170 84 39 200 76 41 710 356 682
12 160 88 38 420 121 137 1120 1100 3330
13 160 82 35 1000 174 470 1620 2580 11300
14 150 77 31 1700 197 904 1410 1500 5710
15 140 87 33 1500 219 887 1240 1620 5420
16 130 88 31 1300 250 878 956 1410 3640
17 120 111 36 1200 287 930 723 741 1450
18 130 104 37 1100 282 838 616 437 727
19 150 77 31 1000 158 427 526 409 581
20 170 110 50 900 119 289 555 523 784
21 190 106 54 800 131 283 880 922 2190
22 210 75 43 700 98 185 693 817 1530
23 240 69 45 600 85 138 531 675 968
24 230 72 45 500 95 128 506 494 675
25 220 40 24 600 83 134 573 537 831
26 210 26 15 570 86 132 935 2290 5970
27 200 36 19 540 106 155 1670 4040 18200
28 190 55 28 490 157 208 1870 2750 13900
29 220 40 24 - - - 1270 1760 6040
30 260 133 93 -- -— - 1020 1140 3140
31 300 174 141 - - - 999 1070 2890

TOTAL 553C - 1185 17090 == 7494 24558 - 93200



YELLOWSTONE RIVER BASIN 133
06294000 LITTLE BIGHORN RIVER NEAR HARDIN, MONT.--Continued

SUSPENDED-SEDIMENT DISCHARGEs, WATER YEAR OCTOBER 1970 TO SEPTEMBER 1971

APRIL MAY JUNE
MEAN MEAN MEAN
MEAN CONCEN-  SEDIMENT MEAN CONCEN-  SEDIMENT MEAN CONCEN-  SEDIMENT
DISCHARGE ~ TRATION  DISCHARGE DISCHARGE ~ TRATION  DISCHARGE DISCHARGE ~ TRATION  DISCHARGE
DAY (CFS) (MG/L) (TONS/DAY) (CFS) (MG/L) (TONS/DAY) (CFS) (MG/L) (TONS/DAY)
1 895 972 2350 531 385 552 1220 793 2610
2 511 738 1020 491 351 465 1140 606 1870
3 521 531 747 466 423 532 1120 610 1840
4 480 304 394 461 366 456 1070 988 2850
5 506 234 320 461 299 372 1080 960 2800
6 505 234 319 491 282 374 1080 679 1980
7 510 257 354 501 294 398 1100 835 2480
8 516 257 358 523 306 432 1080 751 2190
9 549 414 614 534 280 404 1040 570 1600
10 521 522 734 533 261 376 1150 679 2110
11 516 383 534 535 256 370 1370 1130 4180
12 516 324 451 509 214 294 1290 765 2660
13 476 324 416 504 256 348 1240 613 2050
14 446 320 385 543 221 324 1170 480 1520
15 427 306 353 598 290 468 1120 375 1130
16 413 234 261 648 433 758 1090 504 1480
17 409 189 209 667 416 749 1050 446 1260
18 395 167 178 664 391 701 1000 608 1640
19 373 158 159 573 328 507 989 670 1790
20 395 153 163 512 214 296 922 524 1300
21 396 153 164 461 157 195 864 475 1110
22 428 181 209 434 180 211 789 399 850
23 562 423 642 509 166 228 709 252 482
24 597 950 1530 520 198 278 657 242 429
25 441 960 1140 450 171 208 619 242 404
26 1100 3810 11300 425 161 185 564 195 297
27 1080 3740 10900 436 232 273 552 198 295
28 911 1900 4670 500 314 424 528 166 237
29 672 894 1620 717 648 1250 505 138 188
30 639 646 1110 1020 1160 3190 467 141 178
31 - - - 1290 1420 4950 - == —
TOTAL 16706 - 43604 17507 - 20568 28575 -- 45810
JuLy AUGUST SEPTEMBER
MEAN MEAN MEAN
MEAN CONCEN-  SEDIMENT MEAN CONCEN-  SEDIMENT MEAN CONCEN-  SEDIMENT
DISCHARGE ~ TRATION  DISCHARGE DISCHARGE ~ TRATION  DISCHARGE DISCHARGE ~ TRATION  DISCHARGE
DAY (CFS) (MG/L) (TONS/DAY) (CFS) (MG/L) (TONS/DAY) (CFS) (MG/L) (TONS/DAY)
1 427 118 136 173 68 32 247 119 79
2 379 113 116 178 55 26 215 119 69
3 348 122 115 171 62 29 198 81 43
4 346 112 105 162 51 22 181 69 34
5 351 103 98 162 57 25 201 73 40
6 331 98 88 156 57 24 202 75 41
7 301 98 80 160 60 26 193 92 48
8 281 111 84 156 64 27 180 112 54
9 257 104 72 152 70 29 205 69 38
10 252 97 66 154 66 27 206 61 34
11 243 105 69 151 66 27 193 54 28
12 243 115 75 150 80 32 181 56 27
13 225 97 59 139 76 29 175 72 34
14 184 85 42 131 65 23 165 82 37
15 183 78 39 128 63 22 170 78 36
16 175 79 37 133 62 22 176 64 30
17 171 93 43 132 59 21 192 54 28
18 161 81 35 139 61 23 195 65 34
19 134 74 27 137 60 22 183 65 32
20 126 76 26 136 56 21 181 65 32
21 131 77 27 131 56 20 196 57 30
22 120 70 23 138 53 20 208 62 35
23 116 72 23 138 56 21 212 62 35
24 103 84 23 126 53 18 205 58 32
25 122 87 29 124 72 24 190 51 26
26 130 71 25 127 68 23 182 61 30
27 139 61 23 127 57 20 180 65 32
28 147 84 33 120 54 17 179 57 28
29 176 92 44 109 60 18 182 52 26
30 200 78 42 176 115 55 179 54 26
31 208 74 42 206 112 62 - -- -
TOTAL 6710 - 1746 4522 -- 807 5752 - 1098
TOTAL DISCHARGE FOR YEAR (CFS=DAYS) 146457

TOTAL SUSPENDED-SEDIMENT DISCHARGE FOR YEAR (TONS) 219150
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06294700 BIGHORN RIVER AT BIGHORN, MONT,
(Irrigation network station3

LOCATION.--Lat 46°08'50", long 107°28'00", in NE}NE} sec.33, T.5 N., R.34 E., Treasure County, at gaging station
at bridge on old U.S. Highway 10, 0.3 mile downstream from bridge on Interstate Highway 9%, 0.7 mile upstream
from mouth, 1.3 miles southwest of Bighorn, and 4.t miles east of Custer.

DRAINAGE AREA.--22,885 sq mi.

PERIOD OF RECORD.--Chemical analyses: November 1945 to August 1947, August 1948, March 1949 to September 1971.
Water temperatures: April 1949 to September 1951, August 1952 to November 1958, June 1959 to September 1971.
Maximum temperature of 31.5°C on Aug. 7, 1953, published in WSP 1291 and subsequent publications, has been
found to be incorrect and should not be used.
Sediment records: May 1946 to September 1954, October 1955 to September 1958, October 1959 to September 1971.
Prior to October l9ﬁ8, published as "near Custer."

EXTREMES, --1970-71:
Specific conductance: Maximum daily, 1,080 micromhos Oct. 25; minimum daily, 567 micromhos Aug. 21.
Xy Water temperatures: Maximum, 23.0°C Aug. 6, 8, 9; minimum, freezing point on many days during November to
March,

CHEMICAL ANALYSES, WATER YEAR OCTOBER 1970 TO SEPTEMBER 1971

DIS-
DIS- SOLVED
DIS- SOLVED MAG- PO~
SOLVED CAL- NE- TAS- BICAR- CAR-
DIS- TEMP- SILICA IRON CIuM STUM SODIUM SIUM BONATE  BONATE SULFATE
TIME CHARGE ERATURE  (5102) (FE) (CA) (MG) (NA) () (HCO3)  (CO3) (S04)
DATE (CFS)  (DEG C)  (MG/L)  (UG/L)  (MG/L)  (MG/L)  (MG/L)  (MG/L)  (MG/L)  (MG/L)  (MG/L)
ocT.
05¢0e 1140 2760 - T.4 0 79 29 95 4.2 204 0 340
NOV.
09... 1300 2970 8.5 10 10 77 27 94 3.3 215 0 320
DEC.
0leee 1230 3100 4.5 10 150 74 28 84 2.3 209 0 280
JAN.
25ee. 1200 3930 1.0 10 120 70 24 69 3.9 191 0 250
FEB.
120w 1115 6500 .5 8.8 140 72 23 70 4.2 191 [ 260
MAR.
Obeos 1350 4820 3.0 10 100 83 32 88 3.9 226 0 300
APR.
er... 1245 6420 5.5 9.7 10 83 29 85 3.9 230 == 320
0Teee 1230 6340 10.5 9.5 20 85 30 81 6.1 226 - 290
JUNE
15¢¢0 1015 9160 16.0 7.0 20 75 28 90 3.4 213 0 270
JuLy
060ae 1030 6300 18.0 8.2 10 58 22 33 3.1 176 0 150
AUG.
0240e 1150 5100 20.0 9.5 20 49 16 52 2.5 160 0 170
SEP.
08..e 1130 3030 18.0 10 20 50 18 52 3.0 160 0 180
SPECIFIC CONDUCTANCE (MICROMHOS AT 25°C), WATER YEAR OCTOBER 1970 TO SEPTEMBER 1971
DAY ocT NOV DEC JAN FEB MAR APR MAY JUN JuL AUG SEP
1 916 968 882 814 878 952 912 975 883 734 602 621
2 916 950 906 817 875 943 929 972 901 730 600 607
3 921 947 882 814 870 958 950 969 912 723 588 594
4 953 938 877 814 929 958 947 954 910 711 608 592
5 965 938 857 835 929 928 968 954 910 713 601 595
6 984 947 867 842 923 931 974 942 88e 713 601 607
7 997 941 880 842 960 974 974 939 888 698 601 616
8 997 938 860 814 -— 958 959 939 886 679 581 607
9 1010 938 845 817 -— 955 947 914 886 704 585 594
10 997 915 838 838 -— 903 944 912 875 695 579 594
11 1010 915 857 860 823 895 950 906 858 686 577 582
12 1010 941 877 894 823 876 950 912 858 678 574 594
13 1010 944 857 916 614 874 944 912 851 676 578 582
14 1010 918 845 933 610 823 944 912 858 - 663 574 577
15 1010 929 852 942 629 868 938 912 860 659 574 573
16 1010 910 845 916 711 897 947 899 851 659 569 571
17 1010 912 855 842 643 900 941 899 841 664 571 569
18 1020 910 845 817 789 914 968 906 841 661 569 573
19 1020 915 870 842 818 990 974 899 841 644 589 582
20 1010 918 862 817 900 990 974 909 827 642 sST7 582
21 1010 910 857 817 944 974 974 914 816 644 567 604
22 1010 912 845 778 960 903 968 912 816 644 580 632
23 1010 915 857 828 986 931 971 912 816 642 589 667
24 1030 912 836 821 875 961 1010 934 805 638 581 707
25 1080 888 836 817 873 1010 990 939 805 632 585 743
26 1010 886 852 819 860 990 974 937 797 627 588 758
27 997 901 838 894 875 961 959 934 784 616 571 786
28 984 910 833 916 944 868 944 934 174 615 571 792
29 981 912 836 819 -— 827 971 925 770 613 580 803
30 981 915 833 819 -— 876 971 906 776 605 578 805
31 977 -— 826 838 -— 895 -— 864 -— 596 608 -—
MONTH 995 923 855 845 842 925 959 924 846 665 584 637

YEAR 833
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06294700 BIGHORN RIVER AT BIGHORN, MONT.--Continued

EXTREMES, 1970-71.--Continued
Sediment concentrations: Maximum daily, 1,790 mg/l Feb. 14; minimum daily, 14 mg/l Nov. 21.
Sediment discharge: Maximum daily, 61, 900 tons Feb. 1k minmrum daily, 51 tons Oct. 23.

Period of record:
Specific conductance (1951-71):
June 20, 1951,
Water temperatures (1949- 51, 1952 71):
many days during winter per
Sediment concentrations (19‘4—7 5’+, 1955 58, 1959-71):

8 mg/1 Oct. 31, 1967
Sediment discharge (19%7-5%, 1955-58, 1959-71):

Maximum daily, 1.940 micromhos July 10, 1961; minimum daily, 384 micromhos
Maximum observed, 30.0°C July 17, 18, 19533 minimum, freezing point on

Maximum daily, 23,200 mg/l May 24, 1952; minimum daily,

Maximum daily, 727,000 tons May 24, 1952; minimum daily, 46

tons Oct. 31, 1967.
REMARKS.--Flow affected by ice Nov. 23, Dec. 20, 21, 23, Jan. l+-7, 12-21, Jan. 31 to Feb. 12, Feb, 28 to Mar. 2,
Mar. 21-23.

CHEMICAL ANALYSES, WATER YEAR OCTOBER 1970 TO SEPTEMBER 1971

DIS-
DIS- SOLVED DIS- DIS- NON- SODIUM SPECI~
SOLVED NITRITE DIS- SOLIDS SOLVED SOLVED CAR- AD- FIC
CHLO- FLUO- PLUS SOLVED (SUM OF SOLIDS SOLIDS HARD- BONATE : SORP- COND-
RIDE RIDE NITRATE BORON CONSTI- (TONS (TONS NESS HARD- TION UCTANCE PH
{cL) (F) (N} (8) TUENTS) PER PER (CA,4MG) NESS RATIO (MICRO-
DATE (MG/L) {MG/L) (MG/L) tuG/L) (MG/L) AC-FT) DAY) (MG/L) (MG/L) MHOS) (UNITS)}
ocT.
05eee i1 o5 me 100 664 «92 5070 320 150 2.3 936 8.3
NOV.
09.ee 11 o4 == 130 647 .90 5290 300 120 244 946 T.9
DEC.
Clese B.4 o4 == 110 595 .83 5130 300 130 2.1 923 T.6
JAN.
2540 8.1 o4 200 o, 530 .72 5620 270 113 1.8 740 8.0
FEB.
12... 9.1 o4 =00 = 540 «73 9480 270 113 1.8 147 T.4
MAR o
[SL 12 «5 <10 100 640 .87 8330 340 155 2.1 983 8.3
APR.
13... 11 oh «30 - 657 +89 11400 330 140 2.0 943 8.3
MAY
0Tsee 13 3 «30 = 628 .85 10800 340 150 1.9 954 8.0
JUNE
15¢¢s 9.8 o4 +25 90 590 .80 14600 300 130 2.3 926 8.0
JULY
06cee 7.6 .6 «37 S 371 .50 6310 240 91 -9 599 7.9
AUG.
02e0s 545 1.0 .19 = 385 «52 5300 190 57 1.7 598 7.9
SEP.
08ece 6.9 -8 «53 140 402 +55 3290 200 68 1.8 609 Ts6
TEMPERATURE (°C) OF WATER, WATER YEAR OCTOBER 1970 TO SEPTEMBER 1971
DAY ocT NOV DEC JAN FEB MAR APR MAY JUN JuL AUG SEP
1 13.0 7.0 5.0 2.5 0.0 0.0 3.5 10.0 10.5 19.0 19.0 19.5
2 13.0 7.0 5.0 1.0 0.0 0.0 4.0 10.0 12.0 18.0 19.0 19.0
3 13.5 7.0 5.0 0.0 0.0 1.0 4.0 10.0 12.5 18.0 19.0 18.0
4 14.5 6.5 5.0 0.0 0.0 1.0 4.5 10.0 13.5 19.0 21.5 15.5
5 14.0 7.0 4.5 0.0 0.0 1.0 4.5 10.5 13.0 17.0 21.0 17.0
6 10.5 8.0 5.0 0.0 0.0 0.5 6.0 10.0 15.0 17.5 23.0 19.0
7 8.5 9.5 6.0 0.0 0.0 0.5 6.0 10.0 13.0 16.5 22.5 18.5
8 8.5 10.5 7.5 0.0 === 3.0 7.0 9.5 13.0 16.0 23.0 16.5
9 8.5 9.5 5.0 0.0 ——— 3.0 10.0 12.5 17.0 18.0 23.0 16.0
10 8.5 9.0 3.0 0.0 S 4.0 8.0 9.0 16.0 21.0 21.0 17.0
11 10.5 8.5 2.0 0.0 0.0 4.0 6.5 8.5 16.5 20.0 20.5 17.0
12 11.0 8.0 4.0 0.0 2.0 25 6.5 10.0 16.0 19.0 21.5 17.0
13 9.5 8.0 3.0 0.0 3.0 4.0 4.0 10.5 18.5 17.5 22.5 16.0
14 9.0 8.5 4.5 0.0 440 3.0 6.0 11.0 17.0 18.0 21.5 14.5
15 10.0 9.0 €.0 0.0 3.0 3.0 8.5 10.0 16.0 17.5 22.5 13.5
16 14.5 9.0 5.0 0.0 3.0 3.0 6.0 12.5 16.0 20.0 21.5 12.0
17 15.0 9.5 4.0 0.0 2.5 2.5 7.0 8.0 16.0 20.5 20.5 12.0
18 13.5 7.0 0.5 0.0 2.5 2.0 7.0 7.0 16.0 20.0 21.0 10.5
19 13.0 8.5 0.5 0.0 1.5 2.0 5.5 7.5 17.0 19.0 20.0 13.0
20 10.5 6.5 0.0 0.5 2.0 5.0 6.0 9.0 17.0 18.5 20.0 13.5
21 10.0 3.5 0.0 1.0 3.5 2.0 7.0 9.5 19.0 20.0 20.0 11.5
22 8.5 0.0 0.0 1.0 4.0 0.0 6.5 8.0 17.5 19.5 20.0 11.0
23 8+5 0.0 .5 1.5 5.0 0.0 6.5 10.0 18.0 20.5 20.0 12.0
24 7.5 5.5 1.0 1.5 4.5 2.0 8.5 9.5 18.5 20.5 17.0 13.0
25 7.5 4.5 2.5 1.0 4.0 3.5 7.0 11.0 18.5 18.0 17.5 15.0
26 6.5 3.0 0.5 0.0 2.0 4.0 5.5 10.5 17.5 16.5 19.5 14.5
27 6.0 1.0 1.0 1.0 0.0 5.0 6.0 13.5 16.0 18.5 21.0 12.5
28 6.5 2.0 0.5 5.0 0.0 545 6.0 13.5 14,0 17.0 21.5 13.0
29 6.0 5.0 3.5 2.5 === 6.0 7.5 13.5 14.0 15.0 21.5 13.0
30 8.0 3.0 2.0 0.0 —— 6.5 7.0 10.0 14.0 17.0 18.5 12.5
31 8.0 S ==t 0.0 === 4.0 ——— 10.0 === 17.0 18.5 =
MONTH 10.0 6.5 3.0 0.5 2.0 2.5 6.5 10.0 15.5 18.5 20.5 15.¢C
YEAR 9.5
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MEAN
DISCHARGE

DAY (CFS)
1 1990
2 2010
3 2720
4 2800
5 2760
6 2820
T 2720
8 2760
9 2800
10 2900
11 2860
12 2880
13 3080
14 3030
15 3160
16 2910
17 2700
18 2690
19 2670
20 2970
21 3360
22 3260
23 1180
24 1400
25 3240
26 3260
27 3300
28 3260
29 3260
30 3280
31 3300

TOTAL 87330

MEAN
DISCHARGE

DAY (CFS)
1 4800
2 4770
3 4730
4 4700
5 4700
6 4700
7 4400
8 3950
9 3720
10 3580
11 3540
12 3400
13 3300
14 3200
15 3300
16 4000
17 5200
18 5800
19 6000
20 6000
21 5700
22 4710
23 4350
24 4140
25 3910
26 3860
27 3820
28 3820
29 4560
30 4710
31 4000

TOTAL 135370

06294700 BIGHORN RIVER AT BIGHORN, MONT.--Continued

YELLOWSTONE RIVER BASIN

SUSPENDED-SEDIMENT DISCHARGE,

OCTOBER

MEAN
CONCEN-
TRATION
(MG/L)

34
30
67
76
90

54
29
24
26
30

30
34
35
42
42

40
31
30
24
50

58
37
16
20
50

JANUARY

MEAN
CONCEN-
TRATION
(MG/L)

326

294
295
184
100

60

46
42
59
156
175
84

SEDIMENT
DISCHARGE

(TONS/DAY)

183
163
492
575
671

411
213
179
197
235

232
264
291
344
358

314
226
218
173
401

526
326
51
76
437

352
294
246
220
221
214

9103

SEDIMENT
DISCHARGE
(TONS/DAY)

959
644
639
406
330

457
1020
469
552
309

2717
230
499
639
1970

853
1660
4070
3240
5280

4520
3750
2160
1120

633

479
433
609
1920
2230
907

43264

MEAN

DISCHARGE
(CFS)

3280
3380
3580
3660
3640

3640
3680
3660
2970
3700

3660
3680
3680
3660
3660

3680
3680
3600
3100
3080

3070
2990
2800
3340
3740

3420
3070
3050
3030
3080

102260

MEAN

DISCHARGE
(CFS)

4000
4000
3700
3500
3500

3400
3300
3400
4000
4500

5500
6500
10400
12800
11400

9210
6780
5130
3820
3840

3800
3640
4200
4600
5240

5100

4820
4700

148780

NOVEMBER

MEAN
CONCEN-
TRATION
(MG/L)

FEBRUARY

MEAN
CONCEN-
TRATION
(MG/L)

104
88
40
30
30

546

1470
1790
1110

596
385
205
160
148

114

SEDIMENT
DISCHARGE

({TONS/DAY)

195
283
358
316
334

334
378
366
192
310

474
378
368
316
287

298
318
321
167
125

116
129
204
397
404

342
207
148
164
191

8420

SEDIMENT
DISCHARGE
(TONS/DAY)

1120
950
400
284
284

211
321
349
1620
2920

8110
17100
42800
61900
34200

14800
7050
2840
1650
1530

1170

127
1290
2910
3950

2230

612
723

214051

WATER YEAR OCTOBER 1970 TO SEPTEMBER 1971

MEAN

DISCHARGE
(CFS)

3080
3050
3080
3050
2970

2930
2990
3420
3990
4010

3950
3910
3910
3910
4240

4370
4410
4750
4800
4700

4700
4730
4700
4730
4730

4730
4730
4750
4750
4770
4800

127640

MEAN

DISCHARGE
(CFS)

4600
4600
4930
4820
4820

5130
5210
5280
5430
5980

6630
7100
7800
7420
6820

6340
5980
5410
4930
5260

5500
5200
5500
5570
6060

6440
7340
8040
7900
7120
6850

186010

DECEMBER

MEAN
CONCEN-
TRATION
(MG/L)

MARCH

MEAN
CONCEN-
TRATION
(MG/L)

136

203
217
160
131
194

222
479
918
656
416
353

SEDIMENT
DISCHARGE

(TONS/DAY)

216
198
208
214
152

182
444
536
388
606

523
507
507
908
1100

1070
1080
1740
1320
1650

1150
1100
1350
920
741

639
894
821
718
798
959

23639

SEDIMENT
DISCHARGE
(TONS/DAY)

782
422
453
742
742

831
1040
1050
1760
3860

7140
10500
16100
15100

7770

6040
3710
2340
1600
1930

3010
3050
2380
1970
3170

3860
9490
19900
14000
8000
6530

159272



YELLOWSTONE RIVER BASIN 137
06294700 BIGHORN RIVER AT BIGHORN, MONT,.--Continued

SUSPENDED-SEDIMENT DISCHARGE, WATER YEAR OCTOBER 1970 TO SEPTEMBER 1971

APRIL MAY JUNE
MEAN ME AN MEAN
MEAN CONCEN-  SEDIMENT MEAN CONCEN-  SEDIMENT MEAN CONCEN-  SEDIMENT
DISCHARGE  TRATION  DISCHARGE DISCHARGE  TRATION  DISCHARGE DISCHARGE  TRATION  DISCHARGE
DAY (CFS) (MG/L) (TONS/DAY) (CFS) (MG/L) (TONS/DAY) (CFS) (MG/L} (TONS/DAY)
1 6820 252 4640 6300 365 6210 8790 420 9970
2 6420 229 3970 6180 239 3990 9290 763 19100
3 6150 215 3570 6130 165 2730 9370 771 19500
4 6180 173 2890 6150 148 2460 9260 433 10800
5 6080 148 2430 6220 148 2490 9260 334 8350
6 6130 148 2450 6270 137 2320 8530 297 6840
7 6370 160 2750 6300 155 2640 8790 319 7570
8 6220 200 3360 5730 158 2440 8820 280 6670
9 6340 148 2530 6390 171 2950 9080 282 6910
10 6540 171 3020 6460 152 2650 9370 268 6780
11 6420 180 3120 6460 131 2280 9780 370 9770
12 6390 154 2660 6370 131 2250 9700 422 11100
13 6390 114 1970 7000 157 2970 9310 376 9450
14 6270 129 2180 8070 285 6210 9110 327 8040
15 6270 86 1460 8480 336 7690 9110 260 6400
16 6220C 67 1130 8480 277 6340 9110 230 5660
17 6250 68 1150 8430 234 5330 8980 209 5070
18 6220 66 1110 8530 218 5020 8950 189 4570
19 4880 44 580 8270 203 4530 8480 172 3940
20 5590 101 1520 8590 247 5730 8480 171 3920
21 4970 79 1060 8220 211 4680 8430 156 3550
22 5640 81 1230 8270 189 4220 8480 151 3460
23 6060 114 1870 8510 261 6000 8400 150 3400
24 6320 296 5050 8590 314 7280 8100 133 2910
25 6220 365 6130 8300 359 8050 8300 113 2530
26 6730 408 7410 8250 283 6300 8270 110 2460
27 7800 1270 26700 8270 219 4890 8100 110 2410
28 7270 1020 20000 8170 199 4390 7970 111 2390
29 6820 855 15700 7900 188 4010 7640 96 1980
30 6560 595 10500 8380 218 4930 7620 97 2000
31 - - - 8740 362 8540 - o ==
TOTAL 188540 - 144140 232410 - 142520 262880 - 197500
JuLy AUGUST SEPTEMBER
MEAN MEAN MEAN
MEAN CONCEN-  SEDIMENT MEAN CONCEN-  SEDIMENT MEAN CONCEN-  SEDIMENT
DISCHARGE  TRATION  DISCHARGE DISCHARGE  TRATION  DISCHARGE DISCHARGE  TRATION  DISCHARGE
DAY (CFS) (MG/L) (TONS/DAY) (CFS) (MG/L) { TONS/DAY) (CFS) (MG/L) (TONS/DAY)
1 7640 99 2040 5020 66 895 3140 74 627
2 7470 105 2120 5060 60 820 3010 61 496
3 7420 107 2140 3990 56 603 3120 58 489
4 6630 100 1790 3520 49 466 3200 58 501
5 6440 96 1670 3460 44 411 2930 62 490
6 6270 92 1560 3480 47 442 2840 98 751
7 6080 114 1870 3500 50 473 2530 143 977
8 5730 91 1410 3540 49 468 2950 139 1110
9 5730 93 1440 3460 44 411 2900 136 1060
10 5730 91 1410 342¢C 41 379 2820 107 815
11 5730 93 1440 342¢C 41 379 2780 60 450
12 5710 91 1400 3560 45 433 2720 56 411
13 5620 89 1350 3680 54 537 2700 48 350
14 5980 92 1490 3160 41 350 2690 39 283
15 6150 118 1960 3120 41 345 2700 32 233
16 6560 145 2570 3180 44 378 2700 26 190
17 6580 139 2470 3260 44 387 2720 27 198
18 5870 99 1570 3100 40 335 2760 26 194
19 5570 84 1260 3380 48 438 2760 24 179
20 5460 89 1310 3440 42 390 2760 26 194
21 4970 77 1030 2780 35 263 2820 23 175
22 4560 75 923 24060 42 272 2820 20 152
23 4560 68 837 2400 41 266 2880 32 249
24 5130 85 1180 2350 36 228 2880 62 482
25 4620 61 761 2350 39 247 2860 40 309
26 4220 54 615 2380 41 263 2840 34 261
27 4660 67 843 242G 37 242 2840 29 222
28 4840 61 797 2460 40 266 2840 26 199
29 4750 62 797 2480 41 275 2860 22 170
30 4690 51 646 291¢ 67 526 2860 23 178
31 4430 56 670 3220 134 1160 -— - -
TCTAL 175800 - 43367 99900 - 13348 85230 - 12395
TOTAL DISCHARGE FOR YEAR (CFS-DAYS) 1832150

TOTAL SUSPENDED-SEDIMENT DISCHARGE FOR YEAR (TONS) 1011019



138 YELLOWSTONE RIVER BASIN
06294700 BIGHORN RIVER AT BIGHORN, MONT.--Continued

INSTANTANEOUS SUSPENDED SEDIMENT AND PARTICLE SIZE, WATER YEAR OCTOBER 1970 to SEPTEMBER 1971

Sus- Sus. Sus. SuS.

PENDED SED. SED. SED.

Sus- SEDI- FALL FALL FALL

PENDED MENT DIAM. DIAM. DIAM.
TEMP- DIS- SEDI- DIS- % FINER % FINER % FINER

TIKE ERATURE CHARGE MENT CHARGE THAN THAN THAN
DATE {DEG C) {CFS) (MG/L) (T/DAY) .004 MM .016 MM ,062 MM
APR.

27..0 0830 6.0 8070 1480 32200 58 7 95

06296120 YELLOWSTONE RIVER NEAR MILES CITY, MONT.

<125 MM

98

SuS.
SED.
FALL
DIAM.

% FINER

THAN

+250 MM

100

LOCATION.--Lat 46°23'51", long 105°53'36", in SE4SW} sec.31l, T.8 N., R.47 E., Custer County, at Keogh Bridge,

1.6 miles upstream from Tongue River, and 2 miles west of Miles City.
DRAINAGE AREA,--42,847 sq mi.

PERIOD OF RECORD.--Chemical analyses: October 1968 to September 1971.
Water temperatures: October 1968 to September 1971,

EXTREMES.--1970-71:
Dissolved solids: Maximum, 532 mg/l Mar, 19-31; minimum, 183 mg/l1 June 12-30.
Hardness: Maximum, 270 mg/l Jan. 1-10

Mar, 19-31, Apr. 1-30; minimum, 97 mg/l July 6-15.

Specific conductance: Maximum daily, é61 micromhos Mar. 27; minimum daily, 257 micromhos June 27.
Water temperatures: Maximum, 26.5°C Aug. 8; minimum, freezing point on many days during November to March.

CHEMICAL ANALYSES, WATER YEAR OCTOBER 1970 TO SEPTEMBER 1971

DIS- DIS~
DIS- SOLVED SOLVED
DIS- DIS- SOLVED MAG- DISs- PO-
SOLVED SOLVED CAL- NE- SOLVED TAS-
OIS~ TEMP~ SILICA IRON CIuM SIUM SODIUM SIUM
TIME CHARGE ERATURE (s102) (FE) (ca) (MG) (NA) (K)
DATE (CFS) (DEG C) (MG/L) (UG/L) (MG/L) (MG/L) (MG/L) {MG/L)
OCcT.
01-15 -- 8320 e 11 - 57 20 54 4.0
16-31 -- 8060 = 11 = 58 21 57 4.3
NOV.
01-30 -- 7690 == 11 -— 59 22 59 4.3
DEC.
01-17 -- 7490 o—— 12 - 57 21 57 4.0
18-31 -- 5900 = 12 == 64 24 68 4.3
JAN.
01-10 -- 7010 = 14 80 69 24 64 4.1
FEB.
14-17 -- 33700 _— 7.8 140 37 10 29 4.6
MAR.
01-18 -- 11500 - 3.8 10 61 24 66 4.1
19-31 -- 11000 . 12 20 66 25 68 4.3
APR.
01-30 -~ 12200 ) 4.3 10 65 25 57 4.0
MAY
01-08 -=- 15100 = 14 10 59 20 55 3.7
09-31 -= 22400 == 14 10 46 15 41 3.0
JUNE
01-11 -- 35100 - 14 10 37 11 29 2.3
12-30 == 49400 . - 12 10 29 7.9 20 2.0
JuLy
01-05 -- 36500 e 12 10 31 8.5 23 2.2
06-15 -- 31800 == 12 20 26 7.8 21 2.2
16-31 -- 22200 = 11 10 27 9.1 26 2.4
AUG.
01-15 -- 12800 e 11 10 33 11 31 2.4
16-31 -~ 8240 - 11 20 39 14 38 2.7
SEP.
01-24 -- 10200 L2 12 0 41 14 36 3.0
25-30 -= 8410 =0 8.8 0 46 17 46 3.8
WTD. AVG. s e e 11 = 43 14 38 3.0
TIME WTD.
AVG. -- 15800 == 11 == 50 18 47 3.4
TONS
PER DAY = - == 476 == 1820 616 1630 128
ANALYSES OF ADDITIONAL SAMPLES
DEC.
070 1140 6840 e 12 60 58 21 55 4.1
MAR., 1971
Cless 1345 8100 1.0 12 50 64 30 62 4ol
MAY
050 0800 14400 14.0 14 20 58 24 59 4.1
JUNE
07ees 17C0  3200¢C 15.0 13 40 36 12 29 1.9
SEP.
Olees 1700 10303 22.0 12 30 41 15 46 3.4

BICAR-
BONATE
(HCD3)
(MG/L)

180
192
191

184
200

166
121

183
196

199

201
160

137
108

125
102
117

129
149

152
164

148
165
6290

192
189
204
123
167

CAR~
BONATE
(co3)
(MG/L)

o0 © oo

N
-

o ©o

o 00 ©O0 ©oo0o oo oo

-

13

DIS-
SOLVED
SULFATE

(S04%)
(MG/L)

170
180
200

190
230

210
100

220
250

230

180
130

92
56

67
61
T4

90
110

110
140

124
155
5300

190
230
200

98
130
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06296120 YELLOWSTONE RIVER NEAR MILES CITY, MONT.--Continued
EXTREMES.~--Continued

Period of record:
Dissolved solids: Maximum, 624 mg/l May 1-5, 19703 minimum, 179 mg/l June 1-17, 1969.
Hardness: Maximum, 290 mg/l May 1-5, 1970; minimum, 97 mg/i June 1-17, 1969, July 6-15, 1971.
Specific conductance: Maximum daily, 1,036 micromhos Jan, 10, 1970; minimum daily, 226 micromhos May 30, 1969.
Water temperatures: Maximum, 26,5°C Aug. 8, 1971; minimum, freezing point on many days during winter periods.

REMARKS.--Daily samples for chemical analysis composited by discharge., Additional samples were collected for more
comprehensive definition of water quality at this station. Maximum observed during water year: Hardness,
280 mg/l Mar. 1. Water discharge computed by subtracting *he discharge of station 06308500, Tongue River at
Miles City from that of station 06309000, Yellowstone River at Miles City.

CHEMICAL ANALYSES, WATER YEAR OCTOBER 1970 TO SEPTEMBER 1971

DIS- DIS-
DIS- DIS- SOLVED  SOLVED DIS~ DIS- NON- SODIUM  SPECI~
SOLVED  SOLVED NITRITE  ORTHO SOLIDS  SOLVED  SOLVED CAR- AD- FIC
CHLO- FLUO- PLUS PHOS-  (SUM OF  SOLIDS  SOLIDS  HARD- BONATE  SORP- COND-
RIDE RIDE  NITRATE PHATE  CONSTI-  (TONS (TONS NESS HARD- TION  UCTANCE PH
(cL) (F) (N) (P04)  TUENTS) PER PER (CA,MG)  NESS RATIO  (MICRO-
DATE (MG/L)  (MG/L)  (MG/L)  (MG/L)  (MG/L)  AC-FT) DAY) (MG/L)  (MG/L) MHOS)  (UNITS)
ocT.
01-15 8.0 .5 - - 413 .56 9280 220 76 1.6 628 7.9
16-31 8.5 .5 -- -~ 433 .61 9820 230 75 1.6 684 7.8
NOV.
01-30 9.2 .6 - - 458 .66 10000 240 79 17 680 8.0
DEC.
01-17 8.4 5 -- - 442 .60 8920 230 77 1.6 662 8.0
18-31 11 % -- - 511 .72 8460 260 96 1.8 757 8.1
JAN.
01-10 9.6 .5 .20 .10 500 .68 9460 270 99 1.7 733 8.5
FEB.
14-17 4.3 .5 .30 .03 254 .35 23100 130 34 11 391 8.1
MAR.
01-18 14 .3 012 .06 484 .66 15000 250 100 1.8 759 8.0
19-31 9.2 .4 .11 .06 532 .72 15800 270 110 1.8 820 8.2
APR.
01-30 2.9 .3 .20 .03 487 .66 16000 270 100 1.5 779 8.1
MAY
01-08 7.9 .3 .12 .03 439 .60 17900 230 65 1.6 679 8.2
09-31 5.2 .3 .06 .03 333 .45 20100 180 45 1.3 515 7.8
JUNE
01-11 4.3 4 .06 .06 258 .35 24500 140 25 1.1 388 7.9
12-30 3.0 o .00 .06 183 .25 24400 100 16 .9 287 7.8
JuLy
01-05 6.1 .8 .04 .03 212 .29 20900 110 10 .9 336 8.0
06-15 4.3 o7 .00 .03 185 .25 15900 97 13 .9 296 8.0
16-31 5.5 .8 .06 .03 214 .29 12800 100 9 11 339 7.8
AUG.
01-15 3.3 $2 .00 .00 245 .33 8470 130 22 12 403 7.8
16-31 4.2 .2 .10 .03 293 .40 6520 150 33 1.3 479 Tl
SEP.
01-24 7.0 4 .02 .03 298 .41 8210 160 35 1.2 475 8.0
25-30 9.2 o4 .61 .03 355 .48 8060 180 50 1.5 559 8.1
WTD. AVG. 5.7 .4 - - 313 .43 - 166 44 1.3 487 7.9
TIME WTD.
AVG. 6.8 o4 - - 373 «51 - 196 60 1.4 577 8.0
TONS
PER DAY 242 19 - - 13300 - - - - - - -
ANALYSES OF ADDITIONAL SAMPLES
DEC.
[ . 9.8 .4 - - 443 .61 8240 230 74 1.6 668 7.0
MAR., 1971
Oles. 7.9 .5 .50 .15 506 .69 11100 280 130 1.6 746 7.9
MAY
D5ee. 9.5 5 .30 12 471 .64 18300 240 76 1.6 703 7.9
JUNE
0T ase 3.9 .3 .04 .09 255 .35 22000 140 38 11 403 8.1
SEP.

Olees 8.1 -9 .34 + 06 340 +46 9460 160 27 1.6 534 7.6
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DAY

-
CwVwmE=~N> VS WN -

ocT

571
579
571
576
606

639
655
655
657
662

658
667
670
668
684

681
672
684
686
684

677
683
700
708
671

591
716
715
703
708
713

662

583

YELLOWSTONE RIVER BASIN

06296120 YELLOWSTONE RIVER NEAR MILES CITY, MONT.--Continued
CHEMICAL ANALYSES, WATER YEAR OCTOBER 1970 TO SEPTEMBER 1971

DATE

0CT.
07ces
NOV.
09..e.
DEC.
07...
JAN.,
1le..
FEB.
08.00
MAR.
Ol...
APR.
[T
MAY
05.e.
JUNE
07ass
JuLy
07...
AUG.
03.ee
SEP.
Oless

TIME

1515
0800
1700
1410
1630

1700

DIS-
CHARG:

(CFS

8180
8050
6840
5120
7300
8100
11100
14400
32000
34600
15700
10300

DIS-

SOL-

VED
PHOS-
PHORUS

E (P)

) (MG/L)
000
.010
+020
000
.020
010
.010
.070
2040
+070
2020

.10

DIS-
SOLVED
BORON

(B)
(UG/L)

DIS-
SOLVED

GANESE
(M)
(UG/L)

SPECIFIC CONDUCTANCE (MICROMHOS AT 25°C), WATER YEAR OCTOBER 1970 TO SEPTEMBER 1971

NOV

691
699
691
691
707

77
710
709
709
107

691
720
707
715
722

709
707
722
122
107

692
688
673
710
699

124

664
663
662
662
636

636
663
672
676
687

692
695
695
676
664

680
680
748
757
T49

749
819
167
806
712

791
751
763
783
748
748

713

JAN

682
696
690
704
714

729

808

367

469

522

MAR

752
784
801
805
805

803
792
773
782
763

733
724
705
707
707

716
T44
777
763
805

825
837
827
803
837

844
861
851
827
746
762

783

APR

174
174
756
172
797

817
838
855
855
831

819
808
797
772
176

776
791
791
776
776

738
174
166
785
793

770
754
701
694
720

782

MAY

125
725
734
725
692

658
616
592
586
552

528
499
499
484
492

468
459
460
460
452

501
542
580
570
604

614
611
593
516
427
369

559

JUN

368
370
401
420
442

445
405
405
401
401

379
357
330
329
326

322
312
304
300
287

296
296
282
267
272

269
257
269
269
269

335

JuL

319
336
350
335
323

282
283
296
288
289

301
303
290
296
301

313
327
334
334
319

319
322
329
331
332

338
343
345
356
361
365

321

AUG

394
397
397
395
399

401
400
399
403
401

397
405
420
423
436

440
449
447
458
461

467
477
500
476
492

485
492
492
500
496
516

442

SEP

525
543
488
469
466

466
469
471
459
454

447
443
443
454
456

458
459
459
476
469

473
481
507
495
521

524
566
599
569
572

489
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06296120 YELLOWSTONE RIVER NEAR MILES CITY, MONT,.--Continued
TEMPERATURE (°C) OF WATER, WATER YEAR OCTOBER 1970 TO SEPTEMBER 1971

ocTy NOV DEC JAN FEB MAR APR MAY - JUN JuL AUG SEP
15.5 5.0 0.5 1.0 — 0.0 7.0 12.0 11.0 16.5 21.0 22.0
15.5 5.0 0.5 0.0 = 0.0 645 15.0 13.5 19.0 21.5 22.0
15.5 5.0 0.5 0.0 = 1.5 8.0 15.5 15.5 18.5 23.0 19.5
16.0 5.0 0.0 0.5 =, 1.0 6.5 15.5 14.5 19.0 23.0 19.0
16.0 5.0 0.0 0.5 —— 1.0 8.0 15.5 16.0 19.0 25.5 17.0
11.5 5.0 0.5 0.0 ——— 1.5 9.0 15.5 15.5 19.0 26.0 18.0
10.0 5.5 0.5 0.5 e 2.0 9.5 15.5 15.5 19.0 25.5 19.5
10.0 5.5 0.5 1.0 e 1.0 11.0 15.5 16.5 19.0 26.5 19.0
10.0 6.0 0.0 0.0 ] 1.0 11.0 15.5 17.0 19.0 25.5 19.5
9.5 5.5 0.0 0.0 == 2.0 10.5 15.0 18.5 20.0 25.0 19.5
9.5 6.0 0.5 0.0 S 2.0 11.0 14,5 19.0 20.0 24.5 21.0
10.0 5.5 1.0 = e 3.5 10.0 15.5 18.5 20.0 25.5 19.0
10.0 5.5 1.0 ——— = 3.5 10.5 16.5 18.0 21.0 26.0 19.0
9.5 6.5 0.5 - 2.0 4.5 11.0 16.0 18.0 20.0 25.5 18.0
10.0 6.0 1.0 i 2.0 4.5 i1.0 15.0 18.0 20.5 2445 15.5
10.0 6.5 0.5 s 2.0 4.5 11.0 18.0 21.0 25.0 13.5
10.5 6.5 0.0 = 2.0 4.5 11.0 18.0 21.0 25.0 13.5
10.0 6.0 0.0 1.0 4.5 10.0 18.5 21.5 25.5 12.0
10.0 6.0 0.0 0.5 5.0 9.0 18.0 21.5 25.5 13.0
10.0 5.0 0.0 — 0.0 4e5 10.0 -, 18.0 22.0 25.0 11.5
10.0 4.0 0.0 = voan 1.0 4.5 9.0 e 18.5 22.0 25.5 12.0
10.0 1.0 0.0 — 1.0 3.5 10.0 e 18.5 22.0 25.5 12.0
9.5 0.0 0.0 = 1.0 4.5 11.0 11.0 19.5 23.0 23.5 12.0
9.5 3.5 0.0 — 2.0 4.5 12.0 13.0 19.5 22.0 21.5 12.0
8.5 0.5 0.0 i 1.0 4.5 11.0 14.5 19.5 20.5 22.0 13.5
8.5 0.5 0.0 = 0.0 5.5 10.0 16.5 19.0 20.5 23.5 14.5
6.0 0.0 0.0 —— 1.0 6.5 9.0 18.0 16.0 19.5 24,5 14.5
4.5 0.0 0.0 e 0.0 8.0 9.5 19.0 14.5 19.5 2445 14.5
5.0 0.0 1.0 L] == 8.0 10.0 16.5 14.5 19.0 22.0 15.5
5.5 0.5 1.0 — —— 8.0 11.0 13.5 14.5 20.0 20.5 15.5
5.0 = 1.0 -—— g 5.5 -—in 11.0 == 20.0 22.0 -
10.0 4.0 0.5 s === 3.5 10.0 15.0 17.0 20.0 24.0 16.0



12 YELLOWSTONE RIVER BASIN
06306300 TONGUE RIVER AT STATE LINE, NEAR DECKER, MONT.

LOCATION.--Lat 45°00'32", long 106°50'08", in NW4NE} sec.33, T.9 S., R.40 E., Big Horn County, at bridge on county
road, 1.8 miles east of Decker, and 3.2 miles downstream from gaging sta%ion.

DRAINAGE AREA.--1,477 sq mi (at gaging station).

PERIOD OF RECORD.--Chemical analyses: October 1965 to September 1971.
Water temperatures: October 1965 to September 1971.

EXTREMES,--1970-71:
Specific conductance: Maximum daily, 1,140 micromhos Aug. 31; minimum daily, 220 micromhos June 18.

CHEMICAL ANALYSES, WATER YEAR OCTOBER 1970 TO SEPTEMBER 1971

DIS- DIS~-
DIS—- SOLVED SOLVED DIS-
DIS- SOLVED MAG— DIS- PO~ DIS- SOLVED
SOLVED TOTAL CAL- NE- SOLVED TAS- BICAR~ CAR- SOLVED CHLO-
DIS- SILICA IRON CIUM SIUM SODIUM SIUM BONATE BONATE SULFATE RIDE
TIME CHARGE (S102) (FE) ca) (MG) (NA}) (K) (HCO3) (co3) (S04) (cL)
DATE (CFS) (MG/L) {uG/L) {MG/L) {MG/L) (MG/L) (MG/L) {MG/L) (MG/L) {MG/L) (MG/L)
acT.
2lees 1345 280 6.0 150 69 47 34 3.1 295 0 200 3.4
DEC.
10ce. 0915 az230 8.4 120 78 49 34 3.8 311 0 200 4.6
FEB.
18¢ee 1215 alo000 8.0 160 44 26 19 Tet 159 0 120 3.2
APR,
2leee 1400 428 7.2 340 73 48 42 4a2 250 6 240 7.0
JUNE
23..0 0930 1400 4.9 50 26 12 9.2 1.8 102 /] 47 1.3
JULy
07eee 1210 428 6.0 410 51 28 23 2.2 195 3 120 3.5
200 1430 266 3.4 250 67 35 34 3.1 230 T 170 2.2
AUG.
13... 1100 90 7.8 60 84 63 60 49 323 0 330 4.2
25¢0. 0900 7 7.2 100 91 61 61 6.9 331 0 34¢ Seb
SEP.
Oleo. 1750 143 8.2 50 84 68 58 5.8 311 0 340 5.0
23... 1430 249 5.0 900 73 53 40 3.8 301 0 230 3.5
a Daily mean discharge
SPECIFIC CONDUCTANCE (MICROMHOS AT 25°C), WATER YEAR OCTOBER 1970 TO SEPTEMBER 1971
DAY ocT NOV DEC JAN FEB MAR APR MAY JUN JUuL AUG SEP
1 833 784 808 849 498 974 979 994 295 434 893 1060
2 830 781 863 832 510 977 974 966 272 453 944 1060
3 830 781 814 814 778 966 1030 909 268 456 950 1130
4 830 777 815 852 862 966 1070 809 266 457 959 1020
5 827 784 681 786 862 903 1050 695 265 474 974 1030
6 841 797 802 787 866 900 1090 593 280 543 990 1000
7 834 796 800 833 867 900 1090 507 272 536 1000 985
8 828 793 815 836 861 758 1050 474 270 540 1030 953
9 830 804 816 832 861 757 982 453 27 541 1050 924
10 818 804 910 798 863 732 923 412 245 562 1040 937
11 840 808 908 832 377 680 903 426 263 624 1020 934
12 804 806 915 801 366 650 858 431 257 608 1040 929
13 800 814 956 798 350 630 849 382 248 650 1040 937
14 801 806 953 97 352 627 876 318 231 650 1020 956
15 798 805 959 779 359 197 893 293 226 681 1020 979
16 820 829 824 824 356 801 878 285 225 689 1020 982
17 800 827 825 828 355 804 852 304 222 681 1020 976
18 817 816 820 779 486 854 841 314 220 696 1030 956
19 800 814 902 748 484 920 816 333 224 690 1040 942
20 784 812 899 759 645 894 803 346 223 703 1040 951
21 785 814 901 779 785 892 832 363 250 702 1050 914
22 794 844 894 752 791 1030 868 384 250 T47 1090 918
23 787 1000 925 784 372 1040 B41 468 262 173 1070 897
24 788 1020 867 752 878 1030 883 461 287 798 1100 878
25 792 780 868 792 885 1070 894 449 300 786 1100 883
26 825 775 892 192 852 903 736 420 287 848 1080 861
27 828 771 892 792 8438 904 878 382 304 830 1080 869
28 828 776 806 790 977 905 980 324 355 827 1120 858
29 809 810 829 792 S 832 1010 273 353 826 1130 848
30 813 812 . 805 513 = 893 997 227 384 848 1060 875
31 809 — 803 499 — 985 ——— 299 — 891 1140 m—i
MONTH 814 815 857 781 655 870 924 461 269 663 1040 948

YEAR 759



YELLOWSTONE RIVER BASIN 143

06306300 TONGUE RIVER AT STATE LINE, NEAR DECKER, MONT.--Continued

EXTREMES, 1970-71.--Continued
Water temperatures: Maximum, 25.5°C Aug. 15, 17; minimum,freezing point on many days during November to March.

Period of record:
Specific conductance:

Maximum daily, 1,400 micromhos Aug. 12, 1966; minimum daily, 196 micromhos May 30, 1967
Water temperatures:

Maximum, 31.0°C July 16, 1966; minimum, freezing point on many days during winter period.
REMARKS.--During periods

of backwater the site of sampling is moved upstream 0,5 mile. Maximum observed during

water year: Water erature, 26.0°C July 20.
CHEMICAL ANALYSES, WATER YEAR OCTOBER 1970 TO SEPTEMBER 1971
DIS-
DIs~ SOLVED DIS- DIS- NON- SODIUM SPECI-
SOLVED DIS~- SOLIDS SOLVED SOLVED CAR= AD- FIC
FLUO- SOLVED ({SUM OF SOLIDS SOLIDS HARD- BONATE SORP~ COND-
RIDE NITRATE BORON CONSTI=- (TONS (TONS NESS HARD- TION UCTANCE PH TEMP-
{F) (NO3) (8) TUENTS) PER PER (CA,MG) NESS RATIO {MICRO- ERATURE
DATE {MG/L) (MG/L) (uG/sL) (MG/L) AC-FT) DAY) (MG/L) (MG/L) MHOS ) {UNITS) (DEG C)
ocT.
él... 3 «0 90 511 70 387 360 118 -8 177 8.2 5.0
DEC.
10¢0s «3 1.1 140 535 73 335 400 145 o7 820 8.1 -0
FEB.
18e0s o4 1.4 70 313 45 891 220 90 6 475 s 20
APR.,
2lase 5 .2 80 549 75 640 380 165 -9 170 8.4 7.0
JUNE
2300 .2 o1 50 153 .22 605 120 36 o4 252 7.5 18.0
JUuLY
07eee -3 .1 60 337 <47 400 240 15 6 505 8.4 20.0
20e.. o4 .6 920 439 61 325 310 110 -8 686 Be4 26.0
AUG.
13... b o7 150 712 1.00 178 470 205 1.2 1060 8.3 23.0
s25... o4 .6 150 732 1.01 154 480 208 1.2 1060 8.1 16.0
EP.

Oleso o5 o3 40 726 1.04 294 490 235 1.1 1070 8.1 24.0
23... o3 *5 120 559 -80 394 400 153 9 837 8.2 12.5
TEMPERATURE (°C) OF WATER, WATER YEAR OCTOBER 1970 TO SEPTEMBER 1971
DAY ocr NOV DEC JAN FEB MAR APR MAY JUN Jur AUG SEP
1 11.0 3.0 0.0 0.0 2.5 0.0 7.0 13.0 10.0 21.0 18.0 20.0
2 10.5 3.0 0.0 0.0 1.0 0.0 4.0 13.0 12.0 17.5 22.0 19.0
3 10.0 3.0 1.0 0.0 0.0 0.0 4.5 14.0 13.0 18.0 21.0 17.5
4 11.0 3.0 0.0 0.0 0.0 0.0 6.0 15.0 13.0 17.5 20.0 16.0
5 11.5 2.5 0.5 0.0 0.0 0.0 7.0 14.0 13.0 18.5 21.0 15.0
6 11.5 4.5 1.0 0.0 0.0 0.0 8.0 13.0 12.0 18.0 24.0 17.0
7 10.0 6.0 2.5 0.0 0.0 0.0 7.0 12.0 15.0 17.5 22.0 16.0
8 7.0 7.0 0.0 0.0 0.0 0.0 5.5 12.0 15.5 21.0 24.5 15.0
9 6.0 5.0 0.0 0.0 0.0 2.0 7.0 12.0 16.0 19.0 21.5 15.0
10 6.0 6.0 0.0 0.0 0.0 2.0 10.0 11.0 16.0 19.0 20.0 16.0
11 6.0 5.5 0.0 0.0 1.0 3.0 8.0 11.0 17.0 20.0 21.0 16.0
12 6.0 6.0 0.0 0.0 2.0 1.0 8.0 11.0 14.0 25.0 21.0 17.0
13 5.5 5.0 0.0 0.0 3.0 3.0 7.0 15.0 15.0 23.0 22.0 16.0
14 5.0 4.0 0.0 0.0 3.0 2.0 10.0 11.0 16.0 20.0 23.5 14.0
15 5.0 3.5 0.0 0.0 3.0 1.5 10.5 16.0 15.5 19.0 25.5 12.0
16 6.0 4.5 0.0 0.0 4.0 0.5 9.5 17.0 16.0 19.5 25.0 11.0
17 5.0 4.0 0.0 0.0 4.0 1.0 10.0 9.0 15.0 20.0 25.5 10.0
18 5.0 3.5 0.0 0.0 3.0 0.0 10.5 11.0 16.0 25.0 20.0 10.0
19 5.5 4.0 0.0 0.0 2.0 3.0 9.0 8.0 16.0 19.0 20.0 10.0
20 5.5 2.5 0.0 0.0 1.0 2.0 7.5 8.0 16.0 19.5 20.0 11.0
21 5.0 1.5 0.0 0.0 1.0 1.0 8.0 10.0 18.0 22.0 20.5 10.0
22 5.0 0.0 0.0 0.0 1.0 0.0 8.0 12.0 18.0 23.0 22.0 8.0
23 9.0 2.0 0.0 0.0 0.0 1.0 9.0 10.0 20.0 20.0 22.0 10.0
24 6.5 3.0 0.0 0.0 0.0 2.0 11.0 10.0 18.0 21.0 21.0 11.0
25 5.5 2.0 0.0 0.0 0.0 5.0 9.0 14.0 20.0 22.0 21.0 10.0
26 5.0 2.0 0.0 0.0 0.0 4.0 6.5 15.0 18.0 21.0 21.5 15.0
27 4.0 0.0 0.0 1.0 0.0 5.0 6.0 15.5 18.0 19.0 21.0 12.0
28 3.0 0.0 0.0 1.0 0.0 5.0 8.0 16.0 15.0 18.0 21.0 11.0
29 4.0 0.0 0.0 2.0 s 5.0 10.0 14.5 14.0 15.0 21.5 13.0
30 4.0 0.0 0.0 2.0 e 6.0 9.5 11.5 15.0 24.0 21.0 10.0
31 4.5 === 0.0 2.0 === 7.0 === 10.0 = 17.5 22.0 -
MONTH 6.5 3.0 0.0 0.5 1.0 2.0 8.0 12.5 15.5 20.0 21.5 13.5

YEAR 8.5
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YELLOWSTONE RIVER BASIN

06308500 TONGUE RIVER AT MILES CITY, MONT.
(Irrigation network station)

LOCAEION.--Lat 46°21130", long 105°48'24", in SE} sec.23, T.7 N., R.47 E., Custer County, at gaging station

DRAINAGE AREA,--5,379 sq mi,

PERIOD OF RECORD.--Chemical analyses:
Water temperatures:
Sediment records:

DATE

ocT.
0Bese
NOV.
05¢00
DEC.
0Beee
JAN.
12...
FEB.
10ec.
MAR .
02...
APR.
07cee
MAY
05...
JUNE
09.ee
JuLy
08eee
AUG.
Obeee
SEP.
02400

o
»
=<

-
cCwVwE~NO VP WN -

TIME

1140
1030
1400
1540
1300
1345
1500
0930
1120
1700
1000
0915

ocT

832
816
818
832
816

825
840
849
842
857

857
849
849
842
837

837
842
862
849
867

875
875
893
902
930

916
913
902
888
891
891

861
852

OIS~
CHARGE
(CFS)

269
272
227
172
202
1070
930
1040
1840
300
69

447

NOV

913
902
904
913
913

915
915
904
894
891

891
891
913
891
918

915
915
921
918
962

918
971
1080
1100
1120

1110
1050
1040
1040
1040

956

CHEMICAL ANALYSES, WATER YEAR OCTOBER 1970 TO SEPTEMBER 1971

TEMP~
ERATURE
(DEG C)

-0
.0
.5
10.5
16.5
19.0
24.0
22.0

20.0

DEC

990
997
994
987
994

1040
1030
1030
931
931

1070
1070
1070
1060
1100

1100
1100
1130
1190
1140

1190
1220
1230
1230
1230

1230
1210
1210
1190
1210
1120

1100

SILICA
(s102)
(MG/L)

7.8
7.9

7.0

JAN

1100
1100
1090
1080
1090

1130
1130
1090
1020
1080

1080
1080
1080
1050
1050

987
1010
819
1010
1010

1010
1010
1010
997
997

997
980
980
653
933
1010

1020

DIS~
SOLVED
IRON
(FE)
(uG/L)

0

100

30

140

200

FEB

803
740
723
676
687

682
173
784
795
858

876
817
628
410
221

215
266
266

40
30
80
10
20
20

DIS
SOLv
CAL
cIlu
(cA
(MG/

64
68
15

91

65
78
72
35
51
57
53

MAR

730
147
747
126
697

695
704
692
809
586

508
442
423
493
608

526
540
650
719
770

734
734
823
859
882

768
768
687
611
608
636

675

ED
M
)
L

miles south of Miles City and 8 miles upstream from mouth.

DIS~-
SOLVED
MAG-
NE-
SIUM
(MG)
(MG/L)

43
47
51
54

37
57
51
20
31
37
34

APR

723
167
823
947
1010

1090
1120
1130
1160
1190

1220
1190
1190
1190
1170

1160
1160
1120
1140
1110

1100
1170
1170
1120
1050

1040
1040
1010
1010
1040

1080

September 1948 to September 1971.
April 1949 to September 1971.
June 1946 to September 1951.

SODIUM
(NA)
(MG/L)

59
65
74
72
59
42
94
67
33
46
79

59

MAY

1010
927
918
918
915

913
915
957
948
942

939
936
936
936
915

913
915
907
885
885

813
823
694
681
597

598
578
581
562
584
584

827

PO~
TAS-
SIUM
(K)
(MG/L)

5.1
4.9
5.7

S5e4

3.7
4.5

4.7

JUN

578
571
525
505
468

472
482
487
508
543

535
453
451
470
445

456
448
438
507
432

429
382
382
385
436

436
490
487
517
515

474

BICAR-
BONATE
{HCO3)
(MG/L)
272
304
346
369
255
293
259
152
231
287
238

SPECIFIC CONDUCTANCE (MICROMHOS AT 25°C), WATER YEAR OCTOBER 1970 TO SEPTEMBER 1971

JUuL

521
511
502
504
523

559
606
646
671
709

692
710
800
785
823

1050
1050
1050
1050
1040

1040
1180
1190
1420

970

957
859
859
859
859
882

835

CAR-
BONATE
(C03)
(MG/L)

AUG

862
852
930
922
987

984
903
984
874
887

877
887
895
895
903

903
903
956
922
913

903
900
913
900
852

855
855
855
803
805
781

892

o © o o

© © o

SULFATE
(S04)
(MG/L)

230
250
280
280

190
360
300
110
160
230
190

SEP

916
764
760
760
819

826
822
798
833
840

800
802
819
824
856

864
856
856
866
866

907
907
974
944
965

953
965
965
977
977

869



EXTREMES . --1970-71:

Specific conductance:

Water temperatures:

Period of record:

Specific conductance (1951-71):

DATE

ocT.
[¢1: T
NOV.
05..
DEC.
08eaa
JAN.
12...
FEBe
10...
MAR .
02e0e
APR.
07ees
MAY
05,00
JUNE
09¢..
JULY
08e.e
AUG.
[ L
SEP.
02.0.

DAY

Vs wN -

Feb. 16, 1971.
Water temperatures:
winter periods.

CHLO-
RIDE
(cuy
(MG/L)
4.8
4.6
6.0
4.5
4.0

4ob

ocT

12.5
12.0
11.5
11.5
12.5

wmwn o
s 6 0 0

[=] mwoowoo oooow owowo cowwo wo

PO OW
R

DIS-
SOLVED
FLUO-

RIDE

(F)
(MG/L)

.3
.3
o3
.3
.5
o
.6
.4
.5
.7

.4

YELLOWSTONE RIVER BASIN

06308500 TONGUE RIVER AT MILES CITY, MONT,--Continued

Maximm daily, 1,420 micromhos July 24j minimum daily, 215 micromhos Feb. 16.
Maximum, 23.5°C June 21+; minimum, freezing point on many days during November to March.

145

Maximum daily, 2,390 micromhos Sept. 11, 1958; minimum daily, 215 micromhos

Maximum observed, 30.0°C July 20, 195%; minimum, freezing point on many days during

CHEMICAL ANALYSES, WATER YEAR OCTOBER 1970 TO SEPTEMBER 1971

NITRITE
PLUS
NITRATE
(N)
(MG/L)

DIS-
SOLVED
BORON

(8)
(uG/sL)

120

110

DIS-
SOLVED
SOLIDS

(SUM OF
CONSTI-
TUENTS)
{MG/L)
552

600

666

690

470
756
635
295
418
562
470

DIS~-
SOLVED
SOLIDS
(TONS

PER
AC-FT)

<77

-85

95

<94

DIS-

SOLVED

SOLIDS HARD~
(TONS NESS

PER (CA,MG)

DAY} (MG/L)
413 340
458 360
429 400
320 450
1360 310
1900 430
1780 390
1470 170
339 250
105 290
567 270

NON-
CAR-
BONATE
HARD-
NESS
{MG/L)
110
110
110

147

101
190
180
45
65
59
17

SODIUM
AD-
SORP-
TION
RATIO

1.6

TEMPERATURE (°C) OF WATER, WATER YEAR OCTOBER 1970 TO SEPTEMBER 1971

woWwoo owcoo

el
DR DEEERE] DR
ownwooo cowvwvwun
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ocoo0o
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oocCcoo OOoOO0C0DO0 OO0O©COoOC

R
cooo0o

o [=R-N-NeR=N=] [=X=R-NeXe]

JAN

[=N=N~N-N=] [=RoNeNoNo) =R--R-k-] o000 C
R R R
ooocoo [=NeReNeNo) [=N-R-N-¥-} coooCo

DR

[cE=-N-N-R-}
R
ooooO0

FEB

o000
ERER

[=R=R-N=-X-]
R
coo occooo ocCcoco owooo [N -X-N-¥-] coooo

= OoOO0O0O0
R

DR

00000 oocooo©

ocooo
o s .

IEREER
[=N-NeNeX-)

- O [=R=R-N-N-)

REREE

o wmwm o0oo0ooo

woooo
e o 6 o 0

mwooowwn ocooow

APR MAY
13.0
14.0
15.5
15.0
15.5

R
nwowoo

15.5
15.0
16.0
17.0
15.0

O ®moo Ealb

13.5
14.5
15.0
17.5
15.5

mwoowo ©ooooo

R

16.0
14.0
12.0
11.5
12.0

P e e
=R -K-N-N-} (=R NN -]
R
ownwuwnwvmo

-

13.0
14.5
14.0
13.0
15.0

o o e 0 0

- NoDOoO
nwowoo cowoo

-

|l ~Oo®®O
Lo o 0 o o

16.5
17.0
19.0
18.5
15.0
13.5

©
.
w

15.0

JUN

13.0
14.0
16.5
18.0
17.0

17.0
16.5
16.0
18.0
18.5

20.0
20.5
20.0
21.0
21.0

20.0
20.5
20.0
21.5
22.0

22.5
22.0
23.0
23.5
23.0

22.5
20.0
18.0
17.5
17.5

19.5

JUL

18.0
21.0
18.5
19.0
20.0

21.5
19.0
17.0
19.0
21.0

20.5
20.0
19.0
18.0
17.0

19.5
21.0
20.0
18.0
19.0

18.0
19.0
19.0
18.0
17.0

15.0
15.5
15.0
16.0
16.0
16.5

18.5

SPECI-

COND-
UCTANCE
{MICRO-

MHOS)

822
902
988
966
780
725
1140
922
467
653
881l
759

AUG

17.5
18.0
19.5
20.0
21.0

21.5
22.0
22.0
23.0
21.5

19.0
20.0
21.0
21.0
21.0

20.5
21.0
20.0
19.0
19.5

20.0
21.0
20.0
14.5
18.5

19.0
20.0
21.0
21.0
20.0
18.0

20.0

PH

(UNITS)

7.9
7.9
7.0
8.0
7.8
8.6
8.2
7.8
7.8
7.8
8.0

7.9

SEP

19.5
20.0
18.0
15.5
14.0

15.0
17.5
15.5
14.0
17.0

17.0
15.5
15.0
13.0
12.0

10.0
9.0
7.0

10.0

11.5

10.0

9.0
10.0
10.5
11.0

13.0
12.0
10.5
10.0
11.0

13.0



146 YELLOWSTONE RIVER BASIN
06324500 POWDER RIVER AT MOORHEAD, MONT.

LOCATION,--Lat 45°03'21", long 105052127, in NW{NW} sec.1l7, T.9 S., R.48 E,, Powder River County, at footbridge
at former gaging staéion site 0.9 mile upstream from discontinued post o%fice at Moorhead, 1 mile upstream

from present gage, and at mile 185,8,

CHEMICAL ANALYSES, WATER YEAR OCTOBER 1970 TO SEPTEMBER 1971

DIS-
DIS- SOLVED DIS-
SOLVED MAG- SOLVED
CAL- NE- CHLO~ FLUD-
OIS~ CIUM SIUM SODIUM SULFATE RIDE RIDE NITRATE
TIME CHARGE (ca) (MG) (NA) (S04) cuL) (F) N)
DATE (CFS) (MG/L) (MG/L) (MG/L) (MG/L) (MG/L) (MG/L) (MG/L)
ocT.
1500 1000 157 150 73 - 790 230 -— -
NOV.
17.ce 1300 254 130 56 —a e 170 — .3
DEC.
17... 1100 87 160 70 - 710 100 -— b
JAN.
08ece 1130 136 - - - - - - -
FEB.
18... 1230 1520 79 25 66 280 36 o4 -
MAR .
19... 1230 868 110 38 —— 440 10 = e
APR.
Oleoe 1000 842 130 57 190 600 98 o7 .
MAY
0beee 1800 636 130 12 o 690 100 b -
JUNE
08a.ee 1030 2000 65 24 - 360 33 -— -
JULY
Olese 0900 586 86 37 - 430 85 s -
AUG.
03.ae 1030 46 150 85 200 840 90 o4 e
SEP.
02e0e 1530 1.7 150 100 -— 1100 35 st -
DIS- DIS- DIS-
DIS- SOLVED DIS~ SOLVED SOLVED DIS~
SOLVED BERYL- SOLVED CAD- CHRO- SOLVED
DIS- ARSENIC LIUM BORON MIUM MIUM COPPER CYANIDE
TIME CHARGE (AS) (BE) (8) (cD) (CR) (cu) (CN)
DATE (CFS) (uG/L) (uG/7L) (UG/L) (uG/sL) (UG/L) (uG/L) (MG/L)
ocT.
15400 1000 157 — 0 — 1 ] 0 o
DEC.
17ece 1100 87 == == ] — e e .00
FEB.
18eas 1230 1520 0 0 100 0 o 12 «01
APR
Ol:.. 1000 842 0 0 190 0 0 8 <00
AUG.
03cee 1030 46 0 0 260 1 [} 30 .00
DI-
DIS- ALDRIN LINDANE CHLOR- DDD DDE ooT ELDRIN ENDRIN
TIME CHARGE DANE
DATE (CFS) {uUG/L) (uG/L) (uG/L) (uG/7L) (uG/L) (uG/L) (uG/7L) (uG/L)
ocT.
15... 1000 157 .00 .00 00 «00 .00 .00 «00 .00
JAN., 1971
08.:. 1130 136 «00 .00 00 .00 .00 .00 .00 .00
MAY
06eee 1800 636 .00 +00 .00 .00 .00 .00 .00 .00
AUG.
03... 1030 46 .00 .00 .00 .00 «00 «00 .00 .00
HEPTA-
HEPTA- CHLOR DI- METHYL
CHLOR EPOXIDE MALA- PARA- AZINON PARA- 2+4-D 204457 SILVEX
THION THION THION
DATE (uG/L) (uG/sL) (uG/L) (uG/L) (uG/L) {uG/L) (uG/L) (uG/L) (uG/L)
ocT.
15¢0. .00 .00 +00 +00 .00 .00 .00 .00 .00
JAN., 1971
08eee .00 - 00 .00 «00 .00 .00 .00 .00 .00
MAY
06eee .00 00 .00 G0 .00 .00 .00 .00 .00
AUG.
03... .0C .00 — - -— - .00 .00 +00



to September 1971.

Water temperatures:

YELLOWSTONE RIVER BASIN
06324500 POWDER RIVER AT MOORHEAD, MONT.--Continued

DRAINAGE AREA.--8,088 sq mi (at gaging station).
PERIOD OF RECORD.--Chemical analyses:

147

February 1951 to September 1953, October 1955 to September 1957, July 1969

February 1951 to September 1953, October 1955 to September 1957.
CHEMICAL ANALYSES, WATER YEAR OCTOBER 1970 TO SEPTEMBER 1971

DIS-
SOLVED DIS- DIsS- BIO-
NITRITE  SOLIDS  SOLVED  SOLVED AMMONIA  TOTAL CHEM-
PLUS (RESI-  SOLIDS  SOLIDS  HARD- NITRO-  PHOS- ICAL
NITRATE  DUE AT  (TONS (TONS NESS GEN PHORUS  OXYGEN
(N) 180 C) PER PER (CA,MG) IN) P) DEMAND
DATE (MG/L)  (MG/L)  AC-FT) DAY) (MG/L)  (MG/L)  (MG/L)  (MG/L)
ocT.
15400 - 1830 2.49 776 660 - aad 2.5
NOV.
1Teee - 1490 2.03 1020 560 .08 «82 2.0
DEC.
17eee - 1490 2.03 350 690 .10 <040 3.5
JAN.
[o]: TN - -~ - - - = == 1.6
FEB.
18.e0 +40 584 .79 2400 - .15 .49 8.1
MAR.
19400 .20 1050 1.43 2460 430 .61 .42 3.6
APR.
Oleee <40 1240 1.69 2820 560 .23 - 40 3.8
MAY
0bee. <40 1350 -- 2320 370 .20 1.7 2.1
JUNE
08... .63 718 .00 - 260 .04 i.3 2.2
JuLy
Oleso 25 954 1.30 1510 370 .26 «030 2.4
AUG.
03.0. .02 1610 2.19 200 720 .14 .050 1.3
SEP.
02e0e .01 1900 2.58 39.5 790 .13 .060 o7
01S- DIS- DIS-
DIS- SOLVED DIS- SOLVED DIS- SOLVED DIS- DIS~
SOLVED MAN- SOLVED  MOLY- SOLVED  SELE- SOLVED  SOLVED
LEAD GANESE MERCURY  BDENUM  NICKEL NIUM SILVER ZINC
(PB) (MN) (HG) (MO) (NI) (SE) (AG) (ZN)
DATE (UG/L)  (UG/L)  (UG/L)  (UG/L)  {UG/L)  (UG/L)  (UG/L)  (UG/L)
ocT.
15000 0 15 - 0 4 0 0 10
DEC.
17eee - - - - - - - -
FEB.
18uae 8 240 a5 2 6 2 1 8
APR.
Olees 2 50 .2 0 6 10 0 20
AUG.
03... 4 10 .0 - 0 - 0 20
FIELD DETERMINATIONS
SPECI- FECAL
FIC coLI-
AIR COND- DIS- FORM
TEMP- TEMP-  UCTANCE  SOLVED PH (COL.
TIME  ERATURE ERATURE (MICRO-  OXYGEN PER
DATE (DEG C) (DEG C)  MHOS) (MG/L) (UNITS) 100 ML)
ocT.
15... 1000 2.0 o5 2200 11.6 7.7 -
NOV.
17... 1300 4.5 11.0 2130 10.8 8.3 -
DEC.
17... 1100 .0 - 2250 11.8 7.8 -
JAN.
08... 1130 .0 2.0 2580 7.2 -— 24
FEB.
| §: 2N 1230 +0 3.5 775 6.6 Te7 140
MAR.
19,0 1230 1.0 4.0 1700 12.0 - 20
APR.
Oleee 1000 4.5 6.0 1650 11.0 7.8 180
MAY
0645 1800 13.0 24.0 1900 7.8 8.3 350
JUNE
08... 1030 16.5 22.0 950 8.0 7.5 2400
JuLy
Dlees 0900 17.0 26.0 1120 7.8 8.2 25
AUG.
030 1030 2L.5 38.5 2250 8.6 8.2 55
SEP.
02... 1530 28.5 33.0 2056 7.6 8.5 24
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PERIOD OF RECORD.--Water temperatures:

o
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PERIOD OF RECORD.--Water temperatures:
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06328690 LOWER YELLOWSTONE PROJECT MAIN CANAL DRAIN, NEAR CARTWRIGHT, N. DAK.

LOCATION,.--Lat 47°52140", long 103°59'00", near center line between secs. 22 and 27, T.151 N,
County, on left bank 50 ft downstream from county bridge, 0.4 mile upstream from drain ou
northwest of Cartwright, N. Dak.

OCTOBER
MAX MIN
13.5 9.5
12.0 9.5
11.5 8.0
13.0 9.0
13.0 9.5
11.0 7.0
8.0 6.5
7.0 6.5
8.5 5.5
7.0 6.5
9.5 6.5
9.5 8.0
9.0 8.0
8.5 7.0
9.0 6.0
9.5 6.0
9.5 6.5
10.0 6.5
9.0 7.0
10.0 7.0
10.0 8.0
9.0 6.5
9.5 8.0
8.5 6.0
8.5 6.5
7.0 5.5
6.0 5.5
5.5 5.5
5.5 4.5
5.5 5.0
6.5 5.5
13.5 4.5

YELLOWSTONE RIVER BASIN
06328500 LOWER YELLOWSTONE PROJECT MAIN CANAL AT INTAKE, MONT.

LOCATION.--Lat 47°16'59", long 104°31'36", in SW}SE}SW} sec.25, T.18 N., R.56 E.
Reclamation Main Canal, 0.2 mile downstream from Intake diversion dam and O.

Dawson County
mile southwes

October 1970 to September 1971 (discontinued).

TEMPERATURE (°C) OF WATER, WATER YEAR OCTOBER 1970 TO SEPTEMBER 1971
JANUARY

NOVEMBER
MAX MIN
3.5 3.5
3.5 3.0
3.0 3.0
3.0 3.0
3.0 3.0
3.0 3.0
3.0 3.0
3.0 3.0
3.5 3.0
3.5 3.5
4.0 3.5
4.5 4.0
4.5 4.5
4.5 4.5
4.5 4.0
4.0 3.5
4.0 4.0
4.0 4.0
4.0 3.0
3.0 1.5
1.5 1.0
1.5 1.0
2.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.5 0.0
0.5 0.0
0.0 0.0
0.0 0.0
45 0.0

DECEMBER
MAX MIN
1.0 0.0
1.5 0.0
1.0 0.0
1.0 0.0
2.0 1.0
1.5 0.0
0.0 0.0
1.0 0.0
1.5 0.5
1.5 0.0

0.0
0.0
0.0
0.0
0.0
0.0
0.0
1.0
1.5
1.0

-
.
(=]

FEBRUARY

MAX

October 1970 to September 1971 (discontinued).

MIN

TEMPERATURE (°C) OF WATER, WATER YEAR OCTOBER 1970 TO SEPTEMBER 1971
DECEMBER

NOVEMBER
MAX MIN
6.0 6.0
6.0 5.5
5.5 5.5
6.0 5.0
5.5 4.0

MAX

MIN

JANUARY

MAX

MIN

Bureau of
Intake.

R.10% W., McKenzie
%let, and 1.2 miles
FEBRUARY MARCH

MAX MIN MAX MIN
-— - 1.5 0.0
-—— -— 1.0 0.0
—— —— 4.0 0.0
— - 4.5 0.0
—-— o 3.0 0.5
— -— 4.5 1.0
—-— — 6.0 2.0
— —-—— 5.5 3.0
—-_— - 6.5 1.5
— e 6.0 3.0
4.0 3.0 5.0 1.0
— -— 5.5 0.5
-— -— 1.5 0.5
-— - 1.5 1.5
— —— 1.5 1.0
= - 2.0 1.0
—-— — 3.5 2.0
-— —— 3.5 1.5
—-— — 5.0 1.0
— —-— 6.5 2.0
-— —— 4.5 1.5
— - 4.5 1.5
3.0 o 7.0 1.5
4.5 «0 6.0 1.5
3.5 1.5 5.0 2.0
1.5 0.5 3.5 1.5
2.0 0.0 2.0 0.0
0.5 0.0 3.5 0.5
— - 6.5 1.0
-— -— 8.0 1.5
-— -— 4.0 1.5
-— - 8.0 0.0
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06328500 LOWER YELLOWSTONE PROJECT MAIN CANAL AT INTAKE, MONT.--Continued
EXTREMES,--1970-71:
WaBer tgmperatures: Maximum, 26.5°C Aug. 8-9; minimum, freezing point on many days during November and
ecember.

REMARKS.--Recorder inoperative Oct. 1-7, Dec, 22 to Feb. 17, May 15-18. No flow Feb. 18 to May 14%. Recorder
removed Sept, 14-30.

TEMPERATURE (°C) OF WATER, WATER YEAR OCTOBER 1970 TO SEPTEMBER 1971

APRIL MAY JUNE JuLy AUGUST SEPTEMBER
DAY MAX MIN MAX MIN MAX MIN MAX MIN MAX MIN MAX MIN
1 . -— -— — 13.5 13.0 17.0 16.0 21.0 20.0 20.0 19.5
2 e =t === —— 13.0 12.0 19.5 17.0 21.0 20.0 20.0 19.5
3 m— S = -—— 14.5 12.0 20.0 19.5 22.0 20.5 19.5 170
4 —— — —-— — 15.0 14.5 20.5 20.0 23.0 21.0 17.0 15.5
5 -— —— -— -— 16.5 15.0 21.0 20.5 24.5 23.0 15.5 14.0
6 -— -— 17.0 16.0 22.0 21.0 25.0 24.0 16.5 14.0
7 — —-_— 16.5 16.5 21.0 20.0 26.0 24.5 16.5 16.5
8 -— —-— -_— 16.5 16.0 20.0 19.0 2645 25.5 16.5 15.5
9 -— — -— -— 18.0 16.5 20.5 19.5 26.5 26.0 16.5 15.5
10 -— - —-— -— 19-0 18.0 21.0 20.5 26.0 25.0 17.0 16.5
11 -— -— -— 20.5 19.0 21.5 20.0 25.5 2445 18.0 16.5
12 -— -— -— 20.5 19.5 21.5 20.5 25.5 24.5 18.0 16.0
13 -— - _— 20.0 19.0 21.5 20.5 25.5 24.5 16.5 15.5
14 -— — —-— -— 19.0 18.5 21.5 21.0 25.5 24.5 =
15 — -— -— -— 19.5 18.5 22.0 21.0 24,5 23.5 ——— —
16 — e -— -— 20.0 19.0 23.0 21.5 25.0 24.0 — =
17 -— -— — -— 20.0 19.5 23.5 22.0 25.0 24.0 -—= ===
18 — -— -— -— 20.0 19.0 23.5 22.0 24.5 23.5 — .
19 -— -— 11.0 10.5 20.0 19.5 23.0 21.5 24.0 23.5 -— -—
20 — -— 11.0 10.5 20.5 19.5 23.5 22.0 24.0 23.0 — -—
21 —-— - 11.0 10.5 20.5 19.5 24.0 23.0 24,0 23.5 -— -—
22 -— -— 11.0 11.0 21.0 20.0 24.0 23.5 24,5 23.5 -— —
23 -— -— 11.5 11.0 21.5 20.5 24,0 23.0 2445 — — m——
24 - -— 13.0 11.0 21.5 21.0 24.0 23.5 -— —— e ===
25 -— — 14.5 13.0 22.0 21.0 23.5 22.0 21.0 20.0 — ———
26 —-— —-_— 16.0 14.0 22.0 20.5 22.0 21.0 22.0 20.5 = =
27 -— -— 18.0 15.5 20.5 19.0 21.0 20.5 23.5 21.0 — -—
28 -— -— 18.5 17.0 19.0 17.0 20.5 19.5 24.0 23.0 —-— —
29 -— -— 18.5 17.0 18.0 16.5 19.5 18.5 23.5 22.0 -— -—
30 -— -— 17.0 14.0 17.0 16.0 20.5 19.0 22.0 19.0 — -—
31 -— -— 14.0 13.5 -— -— 20.5 20.0 19.5 18.5 — -—
MONTH -— —-— -_— - 22.0 12.0 24.0 16.0 26.5 18.5 -— -_
YEAR 26.5 0.0

06328690 LOWER YELLOWSTONE PROJECT MAIN CANAL DRAIN, NEAR CARTWRIGHT, N. DAK.--Continued

EXTREMES.--1970-71:
Water temperatures: Maximum, 25.0°C Aug. 8; minimum, freezing point on several days during February and March.

REMARKS.--Recorder stopped Nov, 6 to Feb. 10, Feb. 12-22; range in temperature Nov. 24 to Dec. 28, 1.5°C to 5.0°C.
Recorder removed Sept. 1%-30.

TEMPERATURE (°C) OF WATER, WATER YEAR OCTOBER 1970 TO SEPTEMBER 1971

APRIL MAY JUNE JuLy AUGUST SEPTEMBER
DAY MAX MIN MAX MIN MAX MIN MAX MIN MAX MIN MAX MIN
1 6.5 1.5 14.0 5.5 18.5 11.5 22.0 15.5 20.5 14.5 19.0 17.0
2 6.0 2.0 14.5 5.5 19.0 13.5 23.0 17.0 20.5 15.5 19.0 15.5
3 5.0 3.0 15.5 7.0 20.0 14.0 21.0 18.5 21.0 15.5 17.0 16.0
4 6.5 3.0 16.0 6.0 19.0 15.0 21.0 16.0 22.0 16.5 16.0 14.5
5 8.0 2.0 16.5 7.0 19.0 15.0 21.0 16.0 24.0 18.5 14.5 13.5
6 10.0 2.0 15.5 8.0 17.0 14.0 24.0 16.5 24.0 19.0 15.5 13.0
if 10.0 2.0 16.0 7.0 16.0 14.5 20.5 16.0 24.5 19.0 15.5 14.0
8 10.5 4.0 17.0 6.5 16.5 13.5 22.0 15.0 25.0 20.5 15.5 11.5
9 12.0 3.0 15.5 8.5 18.5 14.0 23.5 15.5 23.5 19.5 16.5 11.5
10 12.0 4.5 15.0 6.5 21.0 15.0 22.0 17.0 21.5 17.0 17.0 13.0
11 9.5 3.0 16.0 6.0 22.0 16.5 23.0 18.0 22.0 17.0 18.5 13.0
12 11.0 3.5 18.0 7.0 23.5 16.5 20.0 16.0 21.5 18.0 16.0 11.5
13 13.0 4.0 19.0 8.5 24.5 18.0 21.0 14.5 22.0 18.0 14.0 11.5
14 14.0 4.5 16.5 9.0 23.5 19.0 21.0 16.0 23.5 18.0 s ==
15 13.0 6.0 15.5 6.0 21.0 18.0 23.0 15.5 24.0 18.5 = me=
16 13.5 6.5 17.0 7.0 23.0 16.5 24.0 16.5 21.5 19.5 — —
17 8.0 5.5 13.0 645 21.5 17.0 23.5 18.0 21.5 18.0 =
18 7.0 6.0 13.0 6.5 20.5 16.5 20.0 17.0 22.0 18.0 — A
19 8.0 6.0 16.5 8.0 21.0 17.0 21.0 16.0 21.5 17.0 == =
20 7.0 6.0 16.0 8.5 24.5 17.0 23.0 15.5 23.0 17.0 E— —
21 7.0 6.5 13.0 10.0 23.5 19.0 23.0 17.0 23.0 18.5 =—e s==
22 13.5 5.0 10.0 9.0 24.5 18.0 21.5 17.0 22.0 17.0 — ——
23 15.0 6.0 15.0 8.0 23.5 18.5 21.5 16.0 19.5 17.0 e T
24 9.5 6.5 18.0 10.5 24.5 19.0 21.0 17.0 19.0 15.0 ——— se=
25 8.5 5.0 19.0 11.0 24.0 18.5 17.0 14.5 20.0 15.0 == ===
26 8.5 4.5 19.0 12.0 23.5 20.5 18.5 14.0 20.5 16.0 ——— s
27 7.0 4.5 20.0 13.0 21.0 18.5 19.0 15.5 22.0 17.0 === s==
28 11.5 4.0 20.0 14.0 18.0 16.5 16.5 13.0 21.5 18.0 = S
29 13.0 5.0 17.0 13.5 20.5 16.5 19.0 14.0 20.0 18.0 m——=
30 11.5 5.5 14.5 11.0 20.5 15.0 19.5 14.0 18.5 16.0 e
31 e — 13.0 11.0 — === 20.0 15.0 19.5 16.0 S o=
MONTH 15.0 1.5 20.0 5.5 24.5 11.5 24.0 13.0 25.0 14.5 — —



150 YELLOWSTONE RIVER BASIN
06329400 SEARS CREEK NEAR CRANE, MONT.

LOCATION,--Lat 47°32!51", long 104°16'13", in SWNWiSW} sec.27, T.21 N., R.58 E., Richland County, 0.5 mile up-
stream from mouth ané 2.2 miles southwest of Crane.

DRAINAGE AREA.--26.9 sq mi.
PERIOD OF RECORD.--Water temperatures: October 1970 to September 1971 (discontinued).

TEMPERATURE (°C) OF WATER, WATER YEAR OCTOBER 1970 TO SEPTEMBER 1971

OCTOBER NOVEMBER DECEMBER JANUARY FEBRUARY MARCH
DAy MAX MIN MAX MIN MAX MIN MAX MIN MAX MIN MAX MIN
i 14.0 10.0 3.5 3.5 2.0 0.5 2.0 1.5 0.0 0.0 = ————
2 12.0 10.0 3.5 3.5 0.5 0.0 1.5 0.5 0.5 0.0 e —
3 11.0 6.5 3.5 3.5 0.0 0.0 0.5 0.0 0.5 0.0 3.5 0.0
4 13.0 8.5 6.0 2.0 0.0 0.0 0.0 0.0 0.0 0.0 5.0 1.0
5 13.0 8.5 3.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.0 0.0
6 13.0 6.0 4.0 2.0 0.0 0.0 0.0 0.0 0.0 0.0 3.5 0.0
7 6.0 5.5 5.0 3.5 2.0 0.0 0.0 0.0 0.0 0.0 2.0 0.0
8 5.5 5.0 5.5 3.5 4.0 2.0 0.5 0.0 e ——— 3.5. 0.0
9 6.5 3.5 5.0 2.0 3.5 0.0 0.5 0.0 - i 5.0 0.0
10 6.0 4.5 45 3.5 0.0 0.0 0.0 0.0 == == 6.5 3.0
11 9.0 4.5 4.0 3.5 0.0 0.0 0.0 0.0 e e 6.5 2.0
12 9.0 7.0 4.5 4.0 1.0 0.0 0.0 0.0 s me—a 6.0 1.0
13 8.5 6.5 4.5 3.5 1.0 0.0 0.0 0.0 e e 4.0 3.0
14 8.0 5.5 4.5 3.5 0.5 0.0 0.0 0.0 e —_— 4.0 3.0
15 8.0 3.5 4.5 3.0 0.0 0.0 0.0 0.0 Ea— S 4.0 3.0
16 8.5 3.5 5.0 3.0 0.0 0.0 0.5 0.0 6.0 3.5
17 8.5 3.5 5.0 4.5 0.0 0.0 0.0 0.0 6.5 3.5
18 9.0 3.5 4.0 2.0 0.0 0.0 0.0 0.0 6.0 4.0
19 8.0 4.5 2.0 0.5 0.0 0.0 1.0 0.0 = e 7.0 1.0
20 9.0 5.5 0.5 0.0 0.0 0.0 3.0 1.0 — —-— 9.5 2.0
21 9.0 6.0 0.0 0.0 0.0 0.0 3.0 2.0 . === Cac e
22 7.0 3.5 0.0 0.0 0.0 0.0 2.0 2.0 = == i =
23 8.5 6.0 0.0 0.0 0.0 0.0 1.0 0.0 e e, 5.5 0.0
24 6.5 4.0 0.0 0.0 0.0 0.0 0.0 0.0 == I 6.5 1.5
25 6.5 4.0 0.0 0.0 0.0 0.0 0.0 0.0 e = 6.0 3.0
26 5.5 1.5 0.0 0.0 0.0 0.0 0.0 0.0 o, m—— 4.5 0.5
27 3.5 3.5 0.0 0.0 0.0 0.0 1.0 0.0 —— — 9.0 3.5
28 3.5 3.5 0.0 0.0 0.0 0.0 1.5 1.0 = m== 9.0 1.5
29 3.5 2.0 1.5 0.0 0.5 0.0 3.5 0.5 s== S 10.5 3.0
30 4.0 2.0 2.0 1.5 1.0 0.5 0.5 0.0 — . 10.0 5.0
31 4.0 2.0 == o 2.0 1.0 0.0 0.0 == - 8.5 2.0
MONTH 14.0 1.5 6.0 0.0 4.0 0.0 3.5 0.0 === e 10.5 0.0

06329500 YELLOWSTONE RIVER NEAR SIDNEY, MONT.
(Irrigation network and International Hydrological Decade Station)

LOCATION.--Lat 47°L40'42", long 104°09'22", in SWENE{SW} sec.9, T.22 N., R.59 E., Richland County, at gaging station
at Montana-Dakota Utilities Company powerplant, 0.2 mile downstream from bridge on State Highway 23, 2.5 miles
south of Sidney, 3 miles downstream from Fox Creek, and 30 miles upstream from mouth.

DRAINAGE AREA,--69,103 sq mi.,

PERIOD OF RECORD.--Chemical analyses: September 1948 to September 1971.

Water temperatures: January 1951 to September 1971.

CHEMICAL ANALYSES, WATER YEAR OCTOBER 1970 TO SEPTEMBER 1971

DIS-
DIS- SOLVED
DIS- SOLVED MAG- PO-
SOLVED CAL- NE- TAS- BICAR- CAR-

DIS~ TEMP~ SILICA IRON CIUM SIUM SODIUM SIUM BONATE BONATE SULFATE

TIME CHARGE ERATURE (s102) {FE) ca) (MG) (NA) (K) (HCO3) (Co3) (S04)

DATE (CFS) (DEG C) {MG/L) (uG/L) {(MG/L) (MG/L) (MG/L) (MG/L) {MG/L) (MG7L) (MG/L)
oCT.

22¢0 1030 8390 8.0 8.6 90 57 24 68 4.0 196 0 210
NOV.

25... 1030 7600 .0 9.1 40 65 23 75 4e3 219 0 230
DEC.

22eae 1030 7400 5 13 60 63 27 15 4.8 233 0 240
JAN.

2040 1000 6000 1.5 13 110 T4 30 79 4o 4 239 0 190
FEB.

23400 1000 16000 2.5 7.0 240 41 14 39 Set 126 0 100
MAR .

23400 1300 16600 3.0 8.9 40 57 25 65 446 190 = 230
APR.

22400 0800 11800 8.5 11 20 70 30 97 6.4 221 e 280
MAY

22¢00 0900 24700 12.0 13 40 46 16 44 2.7 147 - 130
JUNE

22400 1700 53800 21.0 12 50 27 9.1 24 2.1 104 0 17
JuLy

2lees 1500 23600 23.5 11 20 28 10 27 2.1 109 0 81
AUG.

25¢ 1430 6610 21.5 ) 1k 10 40 16 48 3.3 177 0 120
SEP.

22400 0930 9410 10.5 10 20 41 16 46 2.9 176 0 120
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06329400 SEARS CREEK NEAR CRANE, MONT.--Continued

EXTREMES.--1970-71: "
Water temperatures: Maximum, 27.0°C Aug. 8; minimum, freezing point on many days during November to April.
Recorder stogped Apr., 22-26, May 11-17, May 19 to June 21;

REMARKS, --Recorder inoperative Feb. 8 to Mar., 21.
5°C to 25.0°C, respectively. Recorder removed

range in temperature, 5.0°C to 10.0°C, 8,0°C to 25.0°C and
Sept. 14-30.

TEMPERATURE (°C) OF WATER, WATER YEAR OCTOBER 1970 TO SEPTEMBER 1971

APRIL MAY JUNE JUuLY AUGUST SEPTEMBER
DAY MAX MIN MAX MIN MAX MIN MAX MIN MAX MIN MAX MIN
1 €.5 0.0 16.5 8.5 —— e 22.0 14.5 22.0 14.5 21.0 18.5
2 6.0 0.0 18.0 9.0 = e 23.5 16.5 23.0 15.5 21.0 16.0
3 5.5 4.0 16.5 11.0 =& = 21.5 19.0 23.5 16.5 19.5 16.5
4 7.0 3.5 19.5 9.0 o = 21.5 16.5 24,5 18.0 17.0 15.0
S 10.5 0.5 20.0 11.0 ——— S 23.5 16.5 25.5 19.5 15.0 14.5
6 13.0 3.0 21.0 11.5 s === 25.0 18.5 26.0 20.5 18.5 11.5
7 12.0 4.5 20.5 12.0 = e 21.5 16.5 26.5 20.0 17.0 14.5
8 12.0 6.5 21.5 10.5 === g 23.0 14.5 27.0 21.0 18.5 12.0
9 13.5 4.0 19.5 14.0 i LR 24.5 16.0 25.5 22.0 20.0 13.5
10 14.5 6.5 19.0 9.5 s ——— 24.0 19.0 24.5 20.0 20.0 14.5
11 11.5 5.0 e — -— - 24.0 19.5 24.0 18.5 21.0 14.0
12 12.0 4.5 —— —-— —-— —_— 21.5 18.5 24.5 18.5 18.0 13.5
13 13.5 5.5 —— —— —-— —-— 22.0 14.5 24,5 19.0 17.0 14.0
14 14.5 6.5 s e -— -— 23.0 16.5 25.5 19.0 Smcas e
15 14.0 8.0 = — — — 24.5 16.0 25.5 20.5 == ===
16 14.0 8.5 i — — -_— 25.5 17.0 24.5 20.5 e
17 9.0 6.0 —— —-— —_— ——— 24.0 19.0 23.5 19.0 =
18 8.0 7.0 13.5 m——— — === 22.0 18.5 23.0 18.5
19 8.5 6.5 e —_— —-— -— 23.5 18.5 23.0 17.0 s ==
20 8.0 7.0 — ——— — — 25.5 17.0 23.5 17.0 s—- =
21 8.0 7.0 e — ——— -— 24.0 18.5 24.0 19.0 — s==
22 —— = e . 25.0 19.0 24,0 19.0 25.0 18.5 e S
23 e E bt 24.5 19.5 24,0 18.0 23.5 19.0 = =
24 s - e 24,5 20.0 23.0 18.5 21.0 o) S e
25 == e e Sones 25.0 19.5 20.5 17.0 22.0 14.5 e -
26 = S e e 23.5 20.0 20.5 15.5 23.0 16.0 == R
27 8.0 e by = 21.5 18.0 19.5 16.0 2440 18.0 - ——
28 13.5 3.5 e, e, 18.0 15.0 18.5 13.5 24.0 18.5 S== s
29 14.5 8.0 —— s 2045 16.0 20.5 13.5 24.0 20.0 e b
30 14.0 8.0 Sas m—— 20.5 14.5 21.5 13.5 21.0 18.5 e ——
31 —— === e S —— -—— 21.0 15.0 21.5 18.0 T i
MONTH 14.5 0.0 - — —— —— 25.5 13.5 27.0 14.5 e m==
YEAR 27.0 0.0

06329500 YELLOWSTONE RIVER NEAR SIDNEY, MONT,--Continued

EXTREMES,--1970-71:
Specific conductance:

Maximum daily, 971 micromhos Apr. 133 minimum daily, 281 micromhos June 29.
Water temperatures:

Maximum, 25,0°C Aug. 9; minimum, freezing point on many days during November to February.

Period of record:
Specific conductance:
Water temperatures:

periods.
REMARKS.--Prior to July 1969, at site, 0.2 mile upstream.
CHEMICAL ANALYSES, WATER YEAR OCTOBER 1970 TO SEPTEMBER 1971

Maximum daily, 2,780 micromhos Jan, 14, 1951; minimum daily, 193 micromhos Aug. 15, 1964.
Maximum observed, 29.0°C July 23, 1960; minimum, freezing point on many days during winter

DIS-
DIS- SOLVED DIS- DIS- NON- SODIUM SPECI-
SOLVED NITRITE DIs- SOLIDS SOLVED SOLVED CAR-— AD- FIC

CHLO- FLUD- PLUS SOLVED (SuM OF SOLIDS SOLIDS HARD- BONATE SORP- COND-

RIDE RIDE NITRATE BORON CONSTI- (TONS (TONS NESS HARD- TION UCTANCE PH

(cL) (F) (N) (B) TUENTS) PER PER (CA,MG) NESS RATIOD (MICRO-
DATE (MG/L) (MG/L) {MG/L) (UG/L) (MG/L) AC-FT) DAY) (MG/L) (MG/L) MHOS) (UNITS)
ocCrt.
2240 11 -5 == 30 470 .66 10900 240 71 1.9 708 ==
NOV.
25400 13 .6 = 180 528 +74 11100 250 77 2.0 779 8.2
DEC.
22eee 14 -5 - 170 572 «77 11300 270 110 1.9 831 ==
JAN.
20ee. 14 .6 .20 210 590 -84 9950 310 100 2.0 899 7.9
FEB.
23ees 6.6 .5 .10 == 280 +39 12500 160 37 1.4 460 T.4
MAR.
23... 11 -6 «40 - 498 «70 22900 250 89 1.8 713 7.8
APR .
22.se 15 3 «20 140 620 +84 19500 300 120 2.4 922 8.2
MAY
22eas 9.1 .3 =30 0 335 +46 22500 180 60 1.4 539 T.7
JUNE
22400 4.3 2 «31 100 208 +30 32500 100 20 1.0 327 7.8
JuLy
2le.. 4.5 .5 .12 80 219 .32 15000 110 22 1.1 357 8.1
AUG.
25¢0. 6.2 .6 .02 170 333 «45 5890 170 21 1.6 514 8.0
SEP.
22eee 6.0 -8 .05 170 330 <44 8180 170 24 1.5 535 8.2
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NOV
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760
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781
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179
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790

781
800
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844
804

798
790
800
800
819
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06329500 YELLOWSTONE RIVER NEAR SIDNEY, MONT.--Continued

YELLOWSTONE RIVER BASIN

CHEMICAL ANALYSES, WATER YEAR OCTOBER 1970 TO SEPTEMBER 1971

DATE

0CcT.
22400
NOV.
25...
DEC.
22...
JAN.
20000
FEB.
23..e
MAR.
23...
APR.
22¢00
MAY
22ece
JUNE
22400
JULY
2leee
AUG.
25400
SEP.
22eee

DEC

830
823
782
780
764

764
762
764
T64
766

766
764
174
T49
764

174
786
810
830
828

825
832
839
856
874

864
879
900
946
934
906

816

TIME
1030
1030
1030
1000
1000 1
1300 1
080C 1
0900 2
1700 5
1500 2
1430
0930

JAN

876
855
850
824
810

801
795
786
799
806

824
833
850
850
855

876
881
901
906
901

890
884
876
873
841

7165
725
699
676
674
689

DIS-
CHARGE

({CFS)

8390
7600
7400
6000
6000
6600
1800
4700
3800
3600
6610

9410

FEB

702
702
697
692
697

703
698
685
672
663

669
672
697
683
697

644
467
394
388
393

416

DIS-
SOLVED
SOLIDS
{RESI-
DUE AT
180 C)
(MG/L)

483
541
567
614
290
512
612
338
224
236
330
322

MAR

730
749
764
753
768

791
811
811
813
813

787
768
692
585
536

542
602
650
650
695

730
730
768
764
813

859
856
834
730
732
695

736

AMMONIA

NITRO-
GEN
(N)

(MG/L)

.02
.02
.17
.06
.06
.07
.08
11
«00
«06
+06

.03

APR

680
653
710
783
808

833
854
877
903
940

949
968
971
958
940

931
901
903
931
931

906
903
929
903
968

929
912
920
934
874

887

DIS~
SOLVED
ORTHO
PHOS~-
PHATE
{PO4)
{MG/L)

.09
.06
.12
09
«09
.03
«03

MAY

836
848
858
858
860

848
836
782
731
702

855
825
732
666
640

603
579
548

526

533

533
528
563
621
638

634
634
662
672
654
596

690

TOTAL
PHOS~
PHORUS

(MG/L)

.050
. 050

.010

- 60
-30
+50
+30
«25

«080

JUN

502
441
512
609
566

600
583
623
520
479

473
471
428
416
411

395
368
377
380
355

347
330
323
323
334

297
303
286
281
297

421

BIO-
CHEM=-

ICAL
OXYGEN
DEMAND
(MG/L)

1.0
1.6

o7

.8
5.3
3.2
1.2
1.6
1.0

7
1.6

2.1

JuL

318
314
344
360
384

362
344
311
314
329

391
379
340
351
341

333
333
345
353
322

371
355
344
348
353

355
358
366
372
372
376

350

AUG

403
410
411
414
425

431
444
431
441
464

446
4644
447
446
454

459
467
474
483
483

497
492
506
516
531

541
533
531
543
553
553

473

SEP

556
558
576
568
554

601
575
531
574
515

510
504
492
490
490

485
490
493
507
507

500
513
522
517
525

522
528
545
565
578

530



-
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YELLOWSTONE RIVER BASIN 153

06329500 YELLOWSTONE RIVER NEAR SIDNEY, MONT.--Continued
CHEMICAL ANALYSES, WATER YEAR OCTOBER 1970 TO SEPTEMBER 1971
FIELD DETERMINATIONS

SPECI~ FECAL
FIC coLI-
AIR COND- DIS- FORM
TEMP- TEMP- UCTANCE SOLVED PH (COL.
TIME ERATURE ERATURE (MICRO- OXYGEN PER

DATE (DEG C) (DEG C) MHOS } (MG/L) (UNITS) 100 ML)
ocT.

22e0s 1030 8.0 3.5 690 9.4 8.7 3
NDV.

25000 1030 <0 =5.0 790 12.0 8.4 2
DEC.

22600 1030 .5 -15.0 860 12.2 8.4 4
JAN.

200 1000 1.5 -1.0 850 11.0 8.1 6
FEB.

23eee 1000 2.5 ~5.0 460 11.0 8.0 47
MAR.

23ce. 1300 3.0 =1.0 725 11.6 7.9 20
APR.

22¢e0 0800 8.5 7.0 890 9.8 8.5 13
MAY

22cee 0900 12.0 9.0 545 9.4 8.3 95
JUNE

22400 1700 21.0 30.5 330 8.0 8.2 160
JuLy

2lees 1500 23.5 29.0 365 8.0 8.5 14
AUG.

25e0 1430 21.5 31.0 640 8.2 8.9 26
SEP.

22000 0930 10.5 7.5 540 10.6 8.7 45

TEMPERATURE (°C) OF WATER, WATER YEAR OCTOBER 1970 TO SEPTEMBER 1971

ocT NOvV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP
14.0 3.0 0.0 0.0 0.0 S 4.0 10.0 13.0 16.0 19.0 20.0
13.5 3.0 0.0 0.0 0.0 Sk 3.5 10.0 13.5 17.0 19.5 20.0
12.0 2.5 0.0 0.0 0.0 = 4.0 12.0 13.5 19.0 20.0 19.5
12.5 2.0 0.0 0.0 0.0 - 4.5 13.0 15.0 18.5 20.0 18.0
-0 2.0 0.0 0.0 0.0 -—— 4.5 14.0 15.5 19.0 22.0 16.0
3.0 2.5 0.0 0.0 0.0 —— 5.5 15.0 16.0 20.0 23,0 15.0
9.0 3.0 0.0 0.0 0.0 e 7.0 14.5 16.0 20.0 23.5 17.0
7.5 3.0 0.0 0.0 0.0 it 8.0 14.5 15.5 18.0 24,5 17.0
6.0 2.0 0.0 0.0 0.0 —— 8.5 15.5 16.5 19.5 25.0 17.0
5.5 3.0 0.0 0.0 0.0 S 10.0 14.5 18.0 20.0 24,0 18.0
5.5 3.0 0.0 0.0 0.0 ——— 10.0 14.0 19.0 21.5 23.0 18.0
8.0 4.0 0.0 0.0 0.0 b 9.0 14.5 20.0 20.5 23.0 18.0
7.0 4.0 0.0 0.0 0.0 === 9.0 15.5 200 19.0 23.0 17.5
7.0 4.0 0.0 0.0 0.0 = 10.0 16.5 19.0 20.0 23.5 15.5
6.0 3.5 0.0 0.0 === = 10.5 15.0 18.5 20.0 23.5 14.0
6.0 3.5 0.0 0.0 S = 10.5 15.5 19.0 21.0 24.0 13.0
6.5 4.5 0.0 0.0 — —— 10.0 14.0 19.0 22.5 24,0 12.0
7.0 4.0 0.0 0.0 - == 10.0 11.0 18.0 21.5 23.0 11.0
7.5 3.0 0.0 0.0 == wee 9.5 11.5 19.0 21.0 22.5 12.0
7.5 2.0 0.0 0.0 === L 9.5 11.5 19.0 20.5 22.5 12.0
8.0 1.5 0.0 0.0 ——— —-— 9.0 12.0 19.5 21.0 23.0 11.0
7.0 0.0 0.0 0.0 ot o 9.0 12.0 20.0 22.5 22.5 11.0
8.0 0.0 0.0 0.0 e —-— 9.0 11.5 20.5 22.0 23.0 11.0
7.5 0.0 0.0 0.0 — —— 10.5 12.5 20.5 22.5 20.0 12.0
7.5 0.0 0.0 0.0 = 1.5 10.0 13.5 20.5 21.0 20.0 13.0
5.0 0.0 0.0 0.0 === 1.5 8.5 14.0 21.0 20.0 20.0 14.0
5.0 0.0 0.0 0.0 _—— 2.5 8.0 15.0 20.0 20.0 21.0 12.5
4.0 0.0 0.0 0.0 e 3.0 7.5 17.0 17.5 19.0 22.0 12.5
2.0 0.0 0.0 0.0 ) 3.5 9.0 17.5 16.5 18.0 23.0 12.5
3.0 0.0 0.0 0.0 == 5.0 9.5 16.5 16.0 18.0 21.0 13.0
2.5 —_— 0.0 0.0 S 5.0 === 13.5 o 19.5 19.0 —
T.5 2.0 0.0 0.0 e R 8.5 14.0 18.0 20.0 22.0 15.0
-0



154 PART 12. PACIFIC SLOPE BASINS IN WASHINGTON AND UPPER COLUMBIA RIVER BASIN
KOOTENAI RIVER BASIN
12301300 TOBACCO RIVER NEAR EUREKA, MONT.

LOCATION.--Lat 48°53'37", long 115°05'13", in NW}SE}SE} sec.9, T.36 N., R.27 W,, Lincoln County, at gaging station
0.2 mile upstream from Indian Creek, 1.8 miles northwest c’zf Bureka and 6.0 miles upstream %f'om mgu%hr.’g

DRAINAGE AREA.--440 sq mi.

CHEMICAL ANALYSES, WATER YEAR OCTOBER 1970 TO SEPTEMBER 1971

DIS~
DIS- DIS- SOLVED DIS-
SOLVED PO~ SOLVED DIS- SOLIDS  SOLVED
CAL- TAS- CHLO- FLUO- SOLVED  (RESI-  SOLIDS
DIS- SILICA CIumM SODIUM SIUM  SULFATE  RIDE RIDE BORON DUE AT  (TONS
TIME CHARGE  (S102) (CA) (NA) (K) (504) L) (F) (8) 180 C) PER
DATE (CFS) (MG/L)  (MG/L)  (MG/L)  (MG/L)  (MG/L)  (MG/L)  (MG/L) (UG/L)  (MG/L)  AC-FT)
ocT.
J:z... 1815 73 12 42 3.9 .8 6.4 1.0 ol 10 182 25
‘;:... 1400 9% 7.8 42 4.0 .6 5.2 1.3 ol 10 180 .24
H::... 1230 297 11 37 2.7 .9 7.5 o5 .2 20 152 .21
20¢.. 0930 890 9.3 25 1.5 .5 2.5 .8 o1 0 98 .13
DIS- DIS- DIS~ DIS- HEXA-
SOLVED DIS- DIS- SOLVED  SOLVED  SOLVED VALENT DIS- DIS- D18~
ALUM- SOLVED  SOLVED  BERYL- CAD- CHRO- CHRO- SOLVED  SOLVED  SOLVED
DIS- INUM ARSENIC  BARIUM LIUM MIUM MIUM MIUM COBALT  COPPER IRON
TIME CHARGE (AL) (AS) (BA) (BE) (co) (CR) (CR6) (CO) (cu) (FE)
DATE (CFS) (UG/L)  (UG/L)  (UG/L)  (UG/L)  (UG/L)  (UG/L)  (UG/L)  (UG/L)  (UG/L)  (UG/L)
ocT.
22400 1815 73 100 0 0 0 1 - 0 0 0 20
JAN.
18eee 1400 96 200 0 0 10 0 - 1 0 1 140
APR.
14c.. 1230 297 300 0 300 0 0 - 0 0 2 40
MAY
20400 0930 890 500 -- 100 0 1 0 0 0 0 50

FIELD DETERMINATIONS

SPECI-
FIC ALKA-
AIR COND- DIS- LINITY TUR-
TEMP- TEMP=- UCTANCE SOLVED PH AS BID-
TIME ERATURE ERATURE (MICRO- OXYGEN CACO3 ITY
DATE (DEG C) (DEG C) MHOS ) (MG/L) (UNITS) (MG/L) (JTU)
OCT.
224 1815 6.5 e 335 10.8 8.0 156 0
JAN.
18¢ee 1400 -0 6.0 205 12.7 7.5 148 18
APR.
l4e0. 1230 6.0 10.5 230 12.4 8.2 141 10
MAY

20ese 0930 5.5 3.5 215 12.2 7.7 98 20



PERIOD OF RECORD.--Chemical analyses:
Water temperatures:

EXTREMES,--1970-71:
Water temperatures:

REMARKS.——Recgrder stopped Nov. 22 to Dec. 7;

29, May 15-19.

DATE

ocT.
22c0c
JAN.
18...
APR«
14cae
MAY
20.s.

DATE

OCT.
22400
JAN.
18cee
APR.
14eee
MAY
20cee

DIS~

SOLVED
SOLIDS

{TONS
PER
DAY)
35.9
46.7

122

236

DIS-

SOLVED

LEAD
(pPB)

(us/L)

HARD-

NESS
(CAyMG)

{MG/L)

170

160

140

94

DIS-
SOLVED
LITHIUM

(L1
(uG/L)

CHEMICAL ANALYSES,

COLOR
{PLAT-
INUM-
COBALT
UNITS)

10

20

DIS~
SOLVED
MAG-
NE-~
SIUM
(MG)
(MG/L)

16

14

12

7.9

NITRATE
(N)
(MG/L)

=00
.1

«00

DiS-
SOLVED
MAN-
GANESE
(MN)
(uG/L)

12

0

10
20

KOOTENAI RIVER BASIN
12301300 TOBACCO RIVER NEAR EUREKA, MONT.--Continued

NITRITE
(N)
(MG/L)

«020
«000

- 000

DIS-
SOLVED
MERCURY

(HG)
{tuG/L)

.2

a1

.1

AMMONTA

NITRO-
GEN
(N)

{MG/L)

.01

+00

21

«05

DIS-
SOLVED
MOLY-
BDENUM

{MO)
(uG/L)

October 1970 to September 1971.
November 1970 to September 1971.

ORGANIC

NITRO-
GEN
{N)

(MG/L)

.02
.36

.22

DIS-
SOLVED
NICKEL

INI)
(uG/L)

N O & ©

renge in temperature, 0.0°C to 0.5°C.

DIS~
SOLVED
ORTHO
PHOS-
PHATE
(P04)
(MG/L)

.12

+ 04

.09

«03

DIS-
SOLVED
SILVER

(AG)
(UG/L)

o

o ©

WATER YEAR OCTOBER 1970 TO SEPTEMBER 1971

TOTAL
PHOS-
PHORUS

(MG/L)

.080

+090

DIS-
SOLVED
STRON-

TIUM

{SR)
(uG/L)

170

110

160

120

METHY-
LENE
BLUE

ACTIVE
suB-

STANCE

(MG/L)

<02
<00

+00

DIS~-
SOLVED
VANA-

Dium

v)
(U /L)

.0

Y

-0

-3

TOTAL
ORGANIC
CARBON
c)
(MG/L)
23
2.0
119

12

DIS~
SOLYED
ZINC
(ZN)
(uG/L)
10
20
20

30

155

Maximum, 22.0°C Aug. 4, 7; minimum, freezing point on many days during November to March.

Recorder inoperative Apr. 24-

CARBON
DIOXIDE
(Co2)

(MG/L)

9.4

1.7



15 KOOTENAI RIVER BASIN
12301300 TOBACCO RIVER NEAR EUREKA, MONT.--Continued

TEMPERATURE (°C) OF WATER, NOVEMBER 1970 TO SEPTEMBER 1971

OCTOBER NOVEMBER DECEMBER JANUARY FEBRUARY MARCH
DAY MAX MIN MAX MIN MAX MIN MAX MIN MAX MIN MAX MIN
1 — — _— e — -— 0.0 0.0 1.0 0.5 0.0 0.0
2 — — —_— —— — — 0.0 0.0 1.0 0.5 0.0 0.0
3 — — -— -_— -_— -— 0.0 0.0 0.5 0.0 0.0 0.0
4 —— — — — — -— 0.0 0.0 0.5 0.0 0.0 0.0
5 — o S e e = 0.0 0.0 0.0 0.0 0.0 0.0
6 — eI _— =i S — 0.0 0.0 0.0 0.0 0.0 0.0
7 S ——— — i —— —— 0.0 0.0 0.0 0.0 1.5 0.0
8 -— -— — -— 0.0 0.0 0.0 0.0 0.0 0.0 2.0 1.0
9 — —_— -— -— 0.0 0.0 0.0 0.0 0.0 0.0 2.0 0.5
10 — — — — 0.0 0.0 0.0 0.0 0.0 0.0 2.5 1.0
11 — - - -— 0.0 0.0 0.0 0.0 0.0 0.0 3.5 1.0
12 -— — — — 0.0 0.0 0.0 0.0 0.5 0.0 4.5 2.0
13 -— - —— - 0.0 0.0 0.0 0.0 1.0 0.5 4.0 2.0
14 -_— -— - - 0.0 0.0 0.0 0.0 2.0 1.0 3.5 1.0
15 -— -— — — 0.0 0.0 0.0 0.0 2.0 1.0 4.0 2.0
16 — — —_— — 0.0 0.0 0.0 0.0 2.0 1.0 4.5 2.0
¥ 4 -— - — -— 0.0 0.0 0.0 0.0 1.5 0.5 4.0 1.0
18 —— - — —— 0.0 0.0 0.0 0.0 1.0 0.0 4.0 1.0
19 _— —_— — - 0.0 0.0 0.0 0.0 1.5 0.5 4.0 1.0
20 J— — _— - 0.0 0.0 0.0 0.0 1.0 0.5 4.0 1.0
21 —_— ——- -— -— 0.0 0.0 0.0 0.0 0.5 0.0 4.0 0.5
22 — -— 0.0 0.0 0.0 0.0 1.5 0.0 2.5 0.5
23 — 0.0 0.0 0.0 0.0 1.5 1.0 2.5 0.5
24 - - 0.0 0.0 0.0 0.0 3.0 1.0 5.0 2.0
25 _— -_— -_— _— 0.0 0.0 0.0 0.0 2.0 1.0 5.0 1.5
26 — —— _— -— 0.0 0.0 0.0 0.0 1.0 0.0 3.0 0.5
27 -— -— -— -— 0.0 0.0 0.0 0.0 0.0 0.0 4.0 2.0
28 — —— — e 0.0 0.0 0.0 0.0 0.0 0.0 3.0 2.0
29 —-— ——— - 0.0 0.0 0.0 0.0 -— —— 5.0 3.0
30 - -— 0.0 0.0 0.5 0.0 -— — 6.5 2.5
31 -— — —— 0.0 0.0 0.5 0.5 -— —— 5.0 3.0
MONTH -— -— -— -— -— - 0.5 0.0 3.0 0.0 6.5 0.0

12301500 KOOTENAI RIVER NEAR REXFORD, MONT.

LOCATION,--Lat 48°52'28", long 115°13'37", in SE}NE}NW} sec.2l, T.36 N., R.28 W., Lincoln County, at gaging station
at bridge on State Highway 37, 300 ft downstream from su11dvan Creek, 1.1 mifes southwest of Rexford, 3.5 miles
downstream from Tobacco River, and at mile 260.5.

DRAINAGE AREA,--8,420 sq mi, approximately.

PERIOD OF RECORD,--Chemical analyses: June 1967 to September 1971.
Water temperatures: October 1967 to September 1971 (discontinued).
Sediment records: October 1967 to September 1971 (discontinued).

EXTREMES.--1970-71:
Water temperatures: Maximum observed, 20.5°C Aug. 1; minimum, freezing point on many days during December and

January.
CHEMICAL ANALYSES, WATER YEAR OCTOBER 1970 TO SEPTEMBER 1971
DIS-

DIS- DIS- SOLVED DIS-

SOLVED PO~ SOLVED DIS~- SOLIDS SOLVED

CAL- TAS- CHLO- FLUD- SOLVED {RESI- SoLIDS

DIS- SILICA CIUM SODIUM SIUM  SULFATE  RIDE RIDE BORON DUE AT  (TONS

TIME CHARGE (s102) ca (NA) (K) (504) {cL) (F) (B) 180 C) PER

DATE (CFS) (MG/L) (MG/L) (MG/L) (MG/L) (MG/L) (MG/L) (MG/L) (we/sL) (MG/L)  AC-FT)
ocT.

22eee 1715 4000 6.6 44 4.4 .8 42 3.8 .8 0 190 .26
NOV.

13... 1400 3310 5.7 42 4.3 .8 42 4.6 1.0 50 194 26
DEC.

08eae 1100 3800 Tt 45 6.0 .9 43 4.2 -9 0 210 .29
JAN.

18cee 1130 2500 6.2 50 5.2 7 47 4.7 1.0 20 200 «27
FEB.

18... 1200 3740 7.0 44 4.1 o7 38 3.1 1.2 [ 200 .27
MAR.

17cee 1030 2700 6.1 48 6.3 1:2 46 5.5 1.6 0 228 -31
APR.

lée.. 0900 4450 5.9 44 4.0 9 39 2.6 1.2 10 182 .25
MAY

20cee 1200 25800 6.1 31 1.9 .5 17 2.1 -3 0 112 .15
JUNE

09ese 1030 63900 4.8 26 1.1 .2 12 1.1 .2 30 120 .16
JuLy

15¢c. 1030 25200 4.4 28 1.9 4 15 2.7 .1 10 116 .16
AUG.

10e.. 1030 13900 3.6 29 3.5 .5 19 2.4 o4 0 116 .16
SEP.

07cee 0800 7550 4.8 35 3.1 o7 28 3.0 -6 10 150 «20



KOOTENAI RIVER BASIN 157
12301300 TOBACCO RIVER NEAR EUREKA, MONT.--Continued

TEMPERATURE (°C) OF WATER, NOVEMBER 1970 TO SEPTEMBER 1971

APRIL MAY JUNE JULY AUGUST SEPTEMBER
DAY MAX MIN MAX MIN MAX MIN MAX MIN MAX MIN MAX MIN
1 6e5 1.5 8.0 7.0 8.0 7.5 12.0 9.5 21.0 14.5 13.0 12.0
2 5.0 3.0 8.5 8.0 8.0 7.5 13.0 9.5 21.0 14.5 12.5 11.5
3 6.5 2.0 9.5 845 8.0 7.5 12.5 9.0 21.0 16.0 13.0 11.5
& 7.0 2.0 9.0 8.5 8.0 7.5 12.0 9.0 22.0 15.0 14.5 11.5
S 8.0 3.0 9.0 8.5 7.5 7.0 11.0 9.0 21.0 15.0 16.5 11.0
6 8.0 3.5 8.5 8.0 7.0 6.5 10.0 8.5 19.0 15.0 15.0 11.5
7 8.0 5.5 8.0 8.0 7.0 6.5 12.5 7.0 22.0 15.5 12.5 9.5
8 7.0 3.5 8.0 8.0 7.0 7.0 11.0 9.0 21e5 15.0 15.0 9.5
9 6.0 5.0 8.0 8.0 7.0 7.0 13.0 10.0 21.0 15.0 13.5 10.5
10 6.5 4.0 8.5 8.0 7.0 7.0 13.0 11.0 20.5 15.0 15.0 10.0
11 5.0 3.5 9.0 8.0 7.5 7.0 12.0 10.0 21.0 15.0 14.0 12.0
12 6.0 3.0 9.5 8.5 8.0 7.0 13.0 8.5 21.0 15.0 13.5 10.0
13 6.5 3.0 9.5 8.5 8.0 8.0 13.5 9.5 21.0 14.5 13.0 10.5
14 6.5 4.0 9.0 8.0 8.0 8.0 15.5 10.0 20.0 15.0 12.0 8.5
15 7.0 5.5 e S 8.0 7.5 17.0 11.0 19.5 13.0 11.5 7.5
16 6.0 4.0 ——— e 8.0 7.0 17.5 12.0 18.5 13.0 12.0 8.5
17 5.0 4.0 e o 9.0 7.5 18.0 12.5 18.5 13.0 11.5 7.5
18 6.0 4.0 = CIoh 9.0 8.5 1845 13.0 17.5 13.0 11.0 7.0
19 7.0 4.0 == ——— 9.0 8.5 19.0 13.0 19.5 13.0 10.5 8.0
20 7.0 5.0 5.5 5.5 9.5 8.5 18.0 13.0 18.0 13.5 11.0 8.5
21 6.0 5.5 6.0 5.5 12.5 8.5 18.0 13.5 19.0 13.0 10.5 7.0
22 6.0 4.5 7.0 6.0 11.5 9.5 19.0 14.0 17.0 14.0 11.0 7.0
23 6.5 5.0 7.5 6.5 11.5 10.0 19.5 14.0 16.0 12.5 12.0 7.5
24 Ses i 8.0 7.5 10.5 9.5 19.0 14.0 18.0 11.5 12.0 9.0
25 ==e === 8.0 7.5 11.0 9.5 19.5 13.5 19.0 12.5 11.0 8.5
26 o Aeemem, 8.0 T.5 11.0 8.0 19.5 13.0 19.0 13.0 10.5 9.0
21 ) — 8.0 8.0 10.0 8.0 19.0 14.0 19.0 13.0 10.5 9.0
28 == = 8.0 8.0 9.0 8.0 18.0 14.0 18.5 14.5 9.5 8.5
29 e = 8.0 8.0 9.0 7.5 19.0 12.0 18.0 13.5 9.5 8.0
30 8.0 8.0 8.0 8.0 12.0 8.0 19.5 12.5 17.5 15.0 8.5 7.5
31 m— == 8.0 7.5 sEe s 20.0 14,0 15.0 13.0 === ===
MONTH 8.0 1.5 9.5 5.5 12.5 6.5 20.0 7.0 22.0 11.5 16.5 7.0

YEAR 22.0 0.0

12301500 KOOTENAI RIVER NEAR REXFORD, MONT.--Continued

EXTREMES, 1970-71.--Continued
Sediment concentrations: Maximum daily, 616 mg/l May 1ll4; minimum daily, 2 mg/l on several days during October
to December,
Sediment discharge: Maximum daily, 106,000 tons May 29; minimum daily, 16 tons Dec. 3, 6.

Period of record:
Water temperatures: Maximum observed, 22.0°C July 19, 19703 minimum, freezing point on many days during winter
periods.
Sedigent concentrations: Maximum daily, 870 mg/l June 4, 1968; minimum daily, 1 mg/l on several days during
1969.
Sediment discharge: Maximum daily, 150,000 tons June 4, 1968; minimum daily, 7.8 tons Jan. 23, 24, 1969.

REMARKS.--Flow affected by ice Nov. 22-2%, Dec., 10 to Jan. 29, Feb. 5-13.

CHEMICAL ANALYSES, WATER YEAR OCTOBER 1970 TO SEPTEMBER 1971

DIS- METHY-

DIS- SOLVED LENE

SOLVED COLOR AMMONIA ORGANIC ORTHO TOTAL BLUE TOTAL

SOLIDS HARD- (PLAT~ NITRO- NITRO- PHOS~- PHOS- ACTIVE ORGANIC CARBON

(TONS NESS INUM- NITRATE NITRITE GEN GEN PHATE PHORUS SuB- CARBON DIOXIDE

PER (CA,MG) COBALT (N) (N) (N) (N) {P0O4&) (P} STANCE (cy (co2)
DATE DAY) (MG/L) UNITS) (MG/L) (MG/L) (MG/L) (MG/L) (MG/L} {MG/L) (MG/L) (MG/L) {MG/L)
ocT.
22+++ 2050 160 0 2 020 .07 .16 .58 +19 .00 2.0 3.4
NOvV.
13... 1730 160 3 -2 »020 09 11 1.1 .38 .01 9.0 3.8
DEC.
08... 2160 170 5 <3 010 .11 .18 .61 .28 «01 4.0 10
JAN.
18eses 1350 180 4 o 000 .00 .00 04 = 07 3.0 13
FEB.
18... 2020 160 0 = - 000 .19 .02 =30 - 30 =00 1.0 8.6
MAR.
17... 1660 180 == o 000 37 .14 .50 <26 = 6.0 1.5
APR.
l4.0. 2190 160 5 o1 000 26 .16 .09 .15 .00 5.0 2.4
MAY
20... 7800 110 10 -1 . 000 +05 .22 .25 20 .00 2.0 3.7
JUNE
09... 20700 91 10 .1 .000 24 == .18 «30 .00 4.0 2.7
JuLy
15... 7890 100 5 .00 +000 .07 — .03 -040 .00 10 2.1
AUG. .
10... 4350 110 8 el 000 .11 e =03 050 =00 14 1.5
SEP.

07... 3060 130 10 .1 - 000 .08 .09 <09 .11 .00 1.0 s
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DATE

ocT.
22400
NOV.
13...
DEC.
08aca
JAN.
18...
FEB.
184+ee
MAR.
17cee
APR.
l4...
MAY
20e..
JUNE
09%e.e
JuLy
15<c.
AUG.
10ees
SEP.
07«00

TIME

1715
1400
1100
1130
1200
1030
0900
1200
1030
1030
1030
0800

DATE

JAN.
18¢e.
MAY
20...
JUNE
09...
JULY
15600

DIS~
CHARGE
(CFS)

4000
3310
3800
2500
3740
2700
4450
25800
63900
25200
13900

7550

TIME

1130
1200
1030

1030

DATE

ocT.
22600
NOV.
13...
DEC.
08...
JAN.
18...
FEB.
18¢c.
MAR.
17...
APR.
14000
MAY
20e0.
JUNE
09e..
JULY
15600
AUG.
10cee
SEP.
07...

KOOTENAI RIVER BASIN

12301500 KOOTENAI RIVER NEAR REXFORD, MONT.--Continued
CHEMICAL ANALYSES, WATER YEAR OCTOBER 1970 TO SEPTEMBER 1971

DIS-
SOLVED
ALUM-
INUM

{AL)
we/L)

100
100
100
200
400
100
300
300
400
300
100

200

DIS-
CHARGE
(CFS)
2500
25800
63900
25200

TIME

1715
1400
1100
1130
1200
1030
0900
1200
1030
1030
1030

0800

DIS-
SOLVED
ARSENIC
(AS)
(uG/L)
10
0
10
10
10

10

o © © o

o

TOTAL
CAD~
MIUM
(co)

(ue/L)

TEMP-
ERATURE
(DEG C)
5.5

4.0

-0

-0

5

2.0
6.0
7.0
8.0
12.0
17.5
11.5

DIS-
SOLVED
BARIUM

(BA)
(uG/L)

320
130
300
100

100
100
50

TOTAL
COBALT
(co)
(uG/L)

DIS-
SOLVED
BERYL-

LIUM

(BE)
(uG/L)

(=]

-
N © © ©o ©o

© © © ©o o N

TOTAL
COPPER
(cuy
(uG/L)

10
10
10

DIS-
SOLVED
CAD-
MIUM
(CD)
(uG/L)

o ©o O © © © o © o © o o

TOTAL

IRON

(FE)
(UG/L)

740
3300

340

FIELD DETERMINATIONS

AIR
TEMP-
ERATURE
(DEG C)

7.0
-1.0
4.0
2.0
1.0
3.0
4.0

12.5

22.0
7.0

SPECI-
FIC
COND~-
UCTANCE
(MICRO-
MHOS)
345
335
225
380
215
370
340
245
195
215
215

280

DIS-
SOLVED
OXYGEN
(MG/L)

11.6
11.9
12.5
11.7
12.9
12.5
12.0
12.0
11.4
10.4

9.4

10.0

DIS-  HEXA-
SOLVED VALENT
CHRO-  CHROD-
MIUM  MIUM
(CR) (CR6)
(UG/L)  (UG/L)
- 0
- 0
- 0
- 0
- [
- 0
- 0
0 0
0 0
0 0
0 0
0 0
TOTAL
TOTAL MAN-
LEAD  GANESE
(PB) (MN)
(UG/L)  (UG/L)
9 30
27 150
3 10
ALKA-
LINITY
PH AS
CACO3
(UNITS)  (MG/L)
7.8 111
7.8 125
T.4 130
7.3 133
7.4 112
8.2 125
8.0 122
1T 95
7.8 88
7.9 85
8.1 93
7.0 104

DIS-
SOLVED
COBALT

{C0)

(uG/L)

© © o o©

0O © N ©O O & & W

TOTAL
MERCURY

(HG)
(e/L)
-0

-5

TUR-
BID-

JTY)

20
20

OIS~
SOLVED
COPPER

(cu)
(uGsL)

~

N O N =

TOTAL
ZINC
(ZN)

(uG/L)

30
10
10

DIs-
SOLVED
IRON
(FE)
(UG/L)

240
10
40

110

180

140
30

120
40
20
20
20



KOOTENAI RIVER BASIN

12301500 KOOTENAI RIVER NEAR REXFORD, MONT.--Continued

CHEMICAL ANALYSES, WATER YEAR OCTOBER 1970 TO SEPTEMBER 1971

159

DIS~
SOLVED DIS- DIS~ DIS— DIS-
DIS- DIS- MAG~ SOLVED DIs~- SOLVED DIS- DIS- SOLVED SOLVED DIs-
SOLVED SGLVED NE- MAN- SOLVED MOLY- SOLVED SOLVED STRON- VANA- SOLVED
LEAD LITHIUM SIUM GANESE MERCURY BDENUM NICKEL SILVER TIUM DIUM ZINC
{PR) (L1} (MG) (MN) (HG) (M0) (NI) {AG) (SR) vy (ZN)
DATE {UG/L} (uG/L) {MG/LY {uG/L) uG/L) (UG/L) (uG/L) (uG/L) (UG/L) (ue/L) {uG/L)
0oy,
2Zona o o 12 18 -0 0 1 0 220 «2 40
HOV .
13504 0 0 12 17 «0 1 3 2 & 220 -0 40
DEC.
UBees 0 0 13 35 -0 2 0 1 230 -0 60
JAN.
i8eca 0 0 14 0 == 0 1 0 180 -0 60
FEB.
18s0e 0 10 13 430 -0 0 0 1 240 -8 3
MAR.
17e0e 5 o 14 86 .1 12 3 1 300 9 78
APR.
l4eee 3 13 13 40 .1 0 0 1 270 -0 30
MAY
200.0 3 16 8.6 0 -3 0 o 0 160 -0 20
JUNE
0% «e 5 0 6.3 40 <0 0 0 0 30 0 0
JULY
150 1 25 Tt 47 o3 4 3 0 140 -0 8
AUG.
10ca. [} Q 8.6 30 -0 [} 14 c 110 -0 10
SEP.
07.e. o 10 10 10 -0 3 2 0 180 -3 ED)
TEMPERATURE (°C) OF WATER, WATER YEAR OCTOBER 1970 TO SEPTEMBER 1971
DAY ocT NOV DEC JAN FEB MAR APR MAY JUN JuL AUG SEP
1 13.0 4.0 v 2.0 g 0.5 5.0 12.0 10.0 13.5 20.5 12.5
2 13.0 3.5 1.5 0.0 3.0 0.5 5.5 12.5 10.5 13.5 17.5 12.0
3 13.0 3.5 1.5 0.0 3.5 1.5 5.5 12.0 11.0 14.0 18.0 12.0
4 13.0 3.5 1.5 0.0 3.0 2.0 5.5 11.0 10.0 13.0 16.5 12.5
5 1.0 3.5 e 0.0 e 2.5 6.0 9.5 9.0 12.0 17.0 14.5
6 9.0 3.5 1.0 0.0 S 3.0 6.5 9.5 10.0 12.5 16.5 14.0
7 8.0 4s5 1.0 0.0 . —— 1.5 6.0 10.0 10.5 13.5 17.0 11.0
8 7.0 4.5 1.0 0.0 ses 1.5 5.5 10.5 11.0 14.0 18.5 6.5
9 7.5 40 1.0 0.0 S 1.5 5.5 11.0 10.5 14.5 17.5 11.0
10 8.0 4.0 1.0 0.0 3.0 2.5 5.5 11.0 10.5 14.0 17.0 10.0
11 8.0 4.0 1.0 0.0 3.0 3.0 5.0 12.0 11.0 12.0 17.0 =
12 8.0 4.0 1.5 0.0 3.0 3.5 4.0 12.0 13.0 15.0 i7.0 14.5
13 8.0 4.0 1.0 0.0 3.0 440 5.0 12.0 12.0 15.5 17.0 11.5
14 8.0 = 1.0 0.0 3.0 3.5 5.5 11.0 10.0 15.5 17.0 9.0
15 7.0 3.5 1.0 0.0 3.0 3.5 5.5 5.5 11.0 16.0 15.5 9.0
16 6.5 3.5 1.0 0.0 3.0 3.5 5.5 8.0 11.5 16.5 15.0 9.0
17 6.0 3.5 1.0 0.0 — 2.5 7.0 9.0 11.5 17.5 15.0 7.0
18 6.0 3.5 1.0 0.0 3.0 2.0 9.0 9.5 12.0 18.0 15.5 9.5
19 6.5 3.5 1.0 0.0 3.0 2.0 11.0 8.0 12.0 18.0 15.0 9.0
20 6.5 4.0 T 0.0 3.0 2.0 10.5 7.0 12.0 17.0 15.0 9.0
21 e 4.0 1.0 0.0 3.0 2.0 9.5 10.0 14.0 17.0 18.0 7.0
22 6.5 3.0 - 0.0 3.0 2.5 9.5 12.0 13.5 19.0 16.5 7.0
23 6.5 3.0 1. 0.0 2.0 2.5 10.0 12.0 12.5 19.0 14.0 8.5
24 5.5 2.5 0.0 —— 3.0 3.0 10.0 12.0 13.5 18.0 15.0 10.0
25 5.5 2.5 0.0 0.0 2.0 4.0 9.5 12.0 14.5 18.0 15.0 9.5
26 5.0 2.5 0.0 0.0 2.0 4.0 8e5 12.0 13.5 19.0 14.5 9.5
27 < 2.5 = —m— 1.5 4.0 8.5 12.0 13.0 19.0 16.0 9.0
28 4.5 i 1.0 3.5 1.0 4.0 8.0 11.0 12.0 18.0 17.0 9.5
29 4.0 2.0 1.0 == 4.5 8.5 11.0 11.0 17.5 17.0 9.0
30 4.0 2.0 1.0 %5 —— 4.5 11.5 10.0 12.0 18.5 16.5 8.0
31 4.0 —-— 1.0 2.5 = 5.0 Cd 10.0 R 19.0 15.5 ——
MONTH 7.5 3.5 1.0 0.5 - 3.0 7.5 10.5 11.5 16.0 16.5 10.0
YEAR 8.0
INSTANTANEOUS SUSPENDED SEDIMENT AND PARTICLE SIZE, WATER YEAR OCTOBER 1970 to SEPTEMBER 1971
SusS- SuS. SuS. SuS. Sus. SUS. SuS.
PENDED SED. SED. SED. SED. SED. SED.
Sus- SEDI- FALL FALL FALL FALL FALL FALL
PENDED MENT DIAM. DIAM. DIAM. DIAM. DIAM. DIAM.
TEMP- DIS~- SEDI- DIS- % FINER % FINER % FINER % FINER % FINER % FINER
TIME ERATURE CHARGE MENT CHARGE THAN THAN THAN THAN THAN THAN
DATE ({DEG C) (CFS) (MG/L) (T/DAY) .004 MM .016 MM .062 MM .125 MM .250 MM .500 MM
MAY
léeoe 1300 7.0 60100 824 134000 13 36 76 91 98 100
JUNE
02eee 1200 8.5 53100 173 24800 Cs S 7 88 99 100
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MEAN
DISCHARGE
DAY (CFS)
1 4910
2 4910
3 4860
& 4770
5 4770
6 4880
T 5080
8 5130
9 5020
10 4880
11 4710
12 4580
13 4580
14 4420
15 4320
16 4220
17 4220
18 4180
19 4000
20 4060
21 4080
22 4090
23 3910
24 4110
25 4110
26 4110
21 4000
28 3910
29 3670
30 3600
31 3600

TOTAL 135690

MEAN
DISCHARGE
DAY (CFS)
1 3000
2 2500
3 2000
4 1800
5 1700
6 1600
i 1900
8 2000
9 2100
10 2000
11 1900
12 1800
13 1900
14 2000
15 2100
16 2200
17 2400
18 2700
19 3000
20 3500
21 3800
22 3800
23 3500
24 3200
25 3200
26 3300
27 3400
28 3500
29 3700
30 4020
31 3680

TOTAL 83200

SUSPENDED-SEDIMENT DISCHARGE, WATER YEAR OCTOBER 1970 TO SEPTEMBER 1971

OCTOBER

MEAN
CONCEN-
TRATION
(MG/L)

waVGo SOrLrEN

CPrOWE® PSS

VNS Py SOV

JANUARY

MEAN
CONCEN-~
TRATION
(MG/L)

15
14
10

9
12
23
12

-
DR NNN NVNOC®O V-~

-

12301500 KOOTENAI RIVER NEAR REXFORD, MONT.--Continued

SEDIMENT
DISCHARGE

(TONS/DAY)

SEDIMENT
DISCHARGE

(TONS/DAY)

122
95
54
44
55

169

5199

KOOTENAI RIVER BASIN

MEAN

DISCHARGE
(CFS)

3600
3650
3600
3620
3480

3560
3620
3640
3670
3730

3680
3670
3620
3570
3510

3510
3460
3420
3420
3420

3400
2500
2000
2200
2820

2820
2820
2750
2680
2780

98220

MEAN

DISCHARGE
(CFS)

4100
4600
4620
4620
4500

4000
3500
3000
3200
3400

3600
3800
4000
4200
4060

4020
3900
3720
3420
3380

3380
3380
3300
3240
3300

3210
3110
3020

103580

NOVEMBER

MEAN
CONCEN-
TRATION
(MG/L)

LR RU N ~uVmNNN SFNONNN NNNSN

FEBRUARY

MEAN
CONCEN-
TRATION
(MG/L)

17

SEDIMENT
DISCHARGE
(TONS/DAY)

SEDIMENT
DISCHARGE
(TONS/DAY)

188
87
50
87
36

108
132
154
112

55

97
246
173
181
208

MEAN

DISCHARGE

(CFS

2800
2880
2880
2880
2960

2900
3360
3780
3670
3400

3200
3000
2800
2700
2900

3000
3100
3200
3100
3000

2700
2300
1800
1400
1800

2100
2400
2600
2800
3000
3000

87350

MEAN

DISCHARGE
(CFS)

3020
3020
2860
2820
2840

2760
2830
2840
2840
2880

2910
2910
2910
2880
2860

2780
2800
2750
2730
2730

2710
2700
2680
2700
2730

2790
2830
2820
2800
2920
3020

87670

DECEMBER

MEAN

CONCEN-
TRATION

(MG/L)

Ldnd
O~NO®O~ ~ooo~N SdO~NON wonNn~N

MARCH
MEAN

CONCEN-
TRATION

(MG/L)

-
CNOUVU® VNII® NP O~NO~N~

SEDIMENT
DISCHARGE

(TONS/DAY)

SEDIMENT
DISCHARGE

(TONS/DAY)



KOOTENAI RIVER BASIN 161
12301500 KOOTENAI RIVER NEAR REXFORD, MONT.--Continued

SUSPENDED-SEDIMENT DISCHARGE, WATER YEAR OCTOBER 1970 TO SEPTEMBER 1971

APRIL MAY JUNE
MEAN MEAN MEAN
MEAN CONCEN- SEDIMENT MEAN CONCEN~ SEDIMENT MEAN CONCEN- SEDIMENT
DISCHARGE TRATION DISCHARGE DISCHARGE TRATION DISCHARGE DISCHARGE TRATION DISCHARGE
DAY {CFS) (MG/L) (TONS/DAY) {CFS) (MG/L) (TONS/DAY) (CFS) (MG/L) (TONS/DAY)
1 3040 16 131 13500 50 1820 56900 206 31600
2 3000 17 138 14900 49 1970 52600 183 26000
3 2950 15 119 18500 128 6390 52600 171 24300
4 2910 59 464 24800 267 17900 54200 270 39500
5 2960 7 56 31700 366 31300 57500 245 38000
6 3210 32 277 36000 362 35200 60700 256 42000
7 3330 120 1080 36700 239 23700 61400 304 50400
8 3760 24 244 35600 229 22000 62500 285 48100
9 4150 33 370 37000 233 23300 63100 243 41400
10 4800 61 791 39200 212 22400 57100 218 33600
11 4970 31 416 40100 213 23100 51100 170 23500
12 4770 36 464 42900 344 39800 45500 169 20800
13 4500 26 316 50200 351 47600 45000 158 19200
14 4440 19 228 56600 616 94100 48100 169 21900
15 4820 27 351 51500 338 47000 47300 132 16900
16 5380 35 508 43600 208 24500 42400 124 14200
17 5500 32 475 36700 150 14900 38000 120 12300
18 5380 37 537 31200 99 8340 35800 106 10200
19 5210 23 324 28000 65 4910 34300 g3 7690
20 5500 25 371 26700 52 3750 34500 73 6800
21 6420 49 849 26000 61 4280 37100 101 10100
22 7680 109 2260 25500 55 3790 41900 160 18100
23 907G 118 2890 26700 86 6200 47900 205 26500
24 11300 89 2720 30100 130 10600 52900 299 42700
25 14400 133 5170 36600 165 16300 54300 207 30300
26 16700 198 8930 45400 284 34800 52100 212 29800
27 16100 186 8090 53100 422 60500 46100 199 24800
28 14800 73 2920 63100 589 100000 39300 140 14900
29 13800 44 1640 65800 597 106000 34500 95 8850
30 13300 40 1440 62000 315 52700 32400 92 8050
31 == = - 59000 257 40900 - — ==
TOTAL 208150 - 44569 1188700 - 930050 1439100 == 742490
JuLy AUGUST SEPTEMBER
MEAN MEAN MEAN
MEAN CONCEN- SEDIMENT MEAN CONCEN- SEDIMENT MEAN CONCEN- SEDIMENT
DISCHARGE TRATION DISCHARGE DISCHARGE TRATION DISCHARGE DISCHARGE TRATION DISCHARGE
DAY (CFS) (MG/L) {TONS/DAY) (CFS) (MG/L) (TONS/DAY) (CFS) (MG/L) (TONS/DAY)
1 31700 81 6930 18300 19 939 8230 16 356
2 31700 64 5480 18300 19 939 8620 16 372
3 31500 58 4930 18300 18 889 8800 20 475
4 29700 46 3690 18100 20 977 8470 11 252
5 28200 48 3650 17300 20 934 7870 10 212
6 26700 56 4040 16300 27 1190 7510 12 243
7 25300 58 3960 15700 24 1020 7310 9 178
8 23100 53 3310 15100 15 612 7480 8 162
9 21200 50 2860 14700 18 14 8110 9 197
10 25400 65 4460 14200 15 575 7680 8 166
11 30100 101 8210 13900 9 338 7400 T 140
12 29100 99 7780 13000 18 632 7030 6 114
13 28000 71 5370 12500 16 540 6950 7 131
14 26900 49 3560 11900 16 514 6950 T 131
15 26100 29 2040 11500 17 528 6600 7 125
16 27200 28 2060 10900 18 530 6340 T 120
17 28700 33 2560 10300 15 417 5900 4 112
18 29300 37 2930 9780 14 370 5830 5 79
19 28500 35 2690 9340 16 403 5710 5 17
20 29500 32 2550 8950 11 266 5660 6 92
21 30000 31 2510 8440 9 205 5590 6 91
22 29900 35 2830 8440 12 273 5470 5 T4
23 28800 38 2950 8560 13 300 5300 5 72
24 28200 31 2360 8680 18 422 5150 ] 70
25 25100 28 1900 8500 12 275 5060 5 68
26 22900 23 1420 8140 1ic 220 5060 4 55
27 21400 20 1160 7930 11 236 4990 5 67
28 20400 19 1050 7310 9 178 4990 6 81
29 20000 18 972 7400 9 180 5080 5 69
30 18900 17 868 7590 10 205 4930 4 53
31 18100 14 684 7790 16 337 b - -
TOTAL 821600 e 101764 367150 -— 16158 196070 == 4434
TOTAL DISCHARGE FOR YEAR (CFS-DAYS) 4816480

TOTAL SUSPENDED-SEDIMENT DISCHARGE FOR YEAR (TONS) 1855539



MONTH 11.5

162 KOOTENAI RIVER BASIN
12301850 KOOTENAI RIVER AT WARLAND BRIDGE, NEAR LIBBY, MONT.
LOCATION.--Lat 48°30'00", long 115°17'02", in NWNENE} sec.34, T.32 N., R.29 W., Lincoln County, temperature
recorder at gaging s{:ation on right bank at county road br{dge, 0.1 mile downstream from Barron Creek,
14,5 miles northeast of Libby, and at mile 228.6.

DRAINAGE AREA.--8,892 sq mi, approximately.

TEMPERATURE (°C) OF WATER, WATER YEAR OCTOBER 1970 TO SEPTEMBER 1971

OCTOBER NOVEMBER DECEMBER JANUARY FEBRUARY MARCH

DAY MAX MIN MAX MIN MAX MIN MAX MIN MAX MIN MAX MIN
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PERIOD OF RECORD: Water temperatures:

EXTREMES.--1970-71:

Water temperatures: Maximum recorded, 19.5°C Aug. 3, 9-12.

Period of record:

KOOTENAI RIVER BASIN
12301850 KOOTENAI RIVER AT WARLAND BRIDGE, NEAR LIBBY, MONT.--Continued

Water temperatures: Maximum, 20.5°C on several days in 1970.

REMARKS ,-~Recorder removed Nov. 10 to Mar, 12,

Corps of Engineers, U,S. Army.

Recorder inoperative June 22

TEMPERATURE (°C) OF WATER, WATER YEAR OCTOBER 1970 TO

APRIL MAY

DAY MAX MIN MAX
1 7.0 4.5 9.5
2 7.0 5.0 10.5
3 8.0 5.0 10.5
4 8.5 5.5 10.5
5 9.5 6.0 10.5
6 9.0 6.5 9.5
7 9.0 7.0 9.0
8 9.5 7.0 9.5
9 9.0 7.0 9.5
10 9.0 6.5 10.0
11 8.0 5.5 10.0
12 8.0 5.5 10.0
13 8.5 5.5 10.0
14 9.0 6.0 10.0
15 9.0 7.0 9.0
16 9.0 6.5 8,0
17 8.5 6.0 8.0
18 8.5 6.0 9.0
19 9.5 6.5 9.5
20 9.5 8.0 9.5
21 9.0 8.0 8a5
22 9.0 7.0 10.0
23 9.0 8.0 11.0
24 9.5 8.0 11.0
25 9.5 8.0 11.0
26 9.0 7.0 11.0
2T 8.5 7.0 11.0
28 8.5 6.5 11.0
29 8.5 6.5 10.5
30 9.0 7.0 10.0
31 == === 10.0
MONTH 9.5 4.5 11.0
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to Aug. 2.

SEPTEMBER 1971

AUGUST

June 1962 to September 1971 (seasonal records only)(discontinued).

163

Records furnished by

SEPTEMBER
MAX MIN
16.5 14.0
15.0 13.0
14.0 13.0
14.0 13.0
15.0 13.0
15.0 13.5
14.5 13.0
14.0 12.0
14.0 13.0
145 13.0
14.5 13.5
14.5 13.0
14.5 13.0
14.0 11.5
13.0 11.0
12.0 10.5
12.0 10.5
1i.5 10.0
11.0 10.0
11.5 10.0
11.5 10.0
11.5 10.C
12.0 10.0
12.0 11.0
12.0 10.5
11.5 10.0
11.0 10.0
11.0 10.0
11.0 9.5
10.5 9.0
16.5 9.0



164 KOOTENAT RIVER BASIN

12301933 KOOTENAI RIVER BELOW LIBBY DAM, NEAR LIBBY, MONT.

LOCATION.--Lat 48°22'00", long 115°19'20", in SE}NE} sec.17, T.30 N., R.29 W., Lincoln County, on downstream side
of bridge 3.5 miles drimstream from Libby Dam, 11 miles east of fibby, and at mile 218.2,

DRAINAGE AREA.--9,047 sq mi,

PERIOD OF RECORD,--Cherical analyses: June 1967 to September 1971.
Water temperatures: October 1967 to September 1971.
Sediment records: October 1967 to September 1971,

EXTREMES , ~-1970-71:
VWater temperatures: Maximum, 20.0°C Aug. 2, 3; minimum, freezing point on many days during November to March.
Sediment concentrations: Maximum daily, 69é mg/1 May 2‘5; minimum daily, 2 mg/l on several days during November
and March.
Sediment discharge: Maximum daily, 125,000 tons May 29; minimum daily, 13 tons Jan. 7.

CHEMICAL ANALYSES, WATER YEAR OCTOBER 1970 TO SEPTEMBER 1971

DIS-
DIS~ DIS~- SOLVED DIS~-
SOLVED PO~ SOLVED DIS- SOLIDS SOLVED
CAL- TAS- CHLO- FLUO- SOLVED (RESI- SOLIDS
DIS- SILICA CIUM SODIUM SIUM SULFATE RIDE RIDE BORON DUE AT (TONS
TIME CHARGE (s102) {ca) (NA) (K) (S04) (cL) (F) (8) 180 C) PER
DATE {CFS) (MG/L) (MG/L) (MG/L) {MG/L) (MG/L) (MG/L) (MG/L) {uG/L) (MG/L) AC-FT)
ocT.
2200 1430 4220 5.1 43 4.3 .8 41 4.6 -9 0 187 «25
NOV.
l6ecen 1245 3600 5.0 43 6.9 .8 43 4o b6 20 212 29
DEC.
07e0e 1530 2950 7.5 46 5.7 1.1 46 5.2 1.1 10 214 .29
JAN.
19¢.. 0930 2700 6.6 49 5.2 o7 42 15 -9 10 196 <27
FEB.
19... 1300 4900 7.0 42 4.1 -9 35 3.1 1.1 0 198 .27
MAR .
1840 1000 3100 5.5 47 5.9 1.0 44 5.0 1.5 0 226 «31
APR.
15... 1300 6000 7.1 40 3.9 1.0 34 2.3 1.1 20 188 .26
MAY
19... 1200 31000 6.5 29 1.8 6 15 1.8 3 0 120 .16
JUNE
10... 1030 62000 5.0 26 -8 -5 11 1.0 .2 20 122 17
JULY
14... 1200 26800 4ol 27 1.5 o4 25 1.4 .2 10 118 .16
AUG. ’
1le.. 1100 14300 3.4 31 2.3 .8 21 3.6 5 0 132 .18
SEP.
08cca 1230 7100 4.9 36 3.2 6 28 2.7 o7 10 150 20
DIS- DIsS~ DIS- DIS~ HEXA-
SOLVED DIS- DIS- SOLVED SOLVED SOLVED VALENT DIS~ DIS- DIS-
ALUM- SOLVED SOLVED BERYL~ CAD- CHRO- CHRO- SOLVED SOLVED SOLVED
DIS~ INUM ARSENIC BARIUM LIUM MIUM MIUM MIUM COBALT COPPER IRON
TIME CHARGE (AL) (AS) (BA) (BE) (co) (CR) (CR6) (co) (cv) (FE)
DATE (CFS) (uG/L) (ue/L) (UG/L) (uG/L) (ug/L) (ue/7L) {uG/sL) (uG/7L) (UG/L) tue/L)
0CT.
22¢ae 1430 4220 100 10 0 0 0 - 0 o 17 70
NOV.
16¢ee 1245 3600 100 0 0 0 0 == 0o 0 0 20
DEC.
07eee 1530 2950 100 20 0 0 0 - 0 0 0 30
JAN.
19... 0930 2700 200 40 0 0 0 == 0 0 0 110
FEB.
19<.. 1300 4900 300 10 220 5 0 o 0 2 0 160
MAR.
18+.. 1000 3100 100 10 220 0 1 i 0 6 1 160
APR.
15... 1300 6000 300 0 100 0 0 == 1 1 4 40
MAY
19... 1200 31000 400 0 0 0 0 0 [ 0 ] 80
JUNE
10... 1030 62000 300 3 0 0 0 0 0 o 1 60
JULY
l4ese 1200 26800 200 0o 0 0 0 ] 0 1 1 20
AUG.
1l... 1100 14300 100 0 600 0 o 0 0 0 1 20
SEP.
08... 1230 7100 200 0 0 0 0 0 0 o 1 10
TOTAL TOTAL
CAD- TOTAL TOTAL TOTAL TOTAL MAN- TOTAL TOTAL
DIS~ MIUM COBALT COPPER IRON LEAD GANESE MERCURY ZINC
TIME CHARGE (cD) (co) {cu) (FE) (PB) (MN) {HG) (ZN)
DATE (CFS) (uG/L) (uG/L) (uG/L) (uG/L) we/L) (uG/L) uG/L) (uG/L)
MAY
19 .0 1200 31000 2 1 <10 810 9 30 -5 30
JUNE
10cee 1030 62000 2 4 <10 2600 29 130 e <10
JuLy
14... 1200 26800 <1 1 <10 420 <1 20 <.5 10
AUG.
1l... 1100 14300 <1 1 <10 30 3 <10 <.5 <10
SEP.

08e0s 1230 7100 <1 <1 <10 220 3 10 <.5 10



KOOTENAT RIVER BASIN 165
12301933 KOOTENAT RIVER BELOW LIBBY DAM, NEAR LIBBY, MONT.--Continued
EXTREMES, --Continued

Period of record:
Water temperatures: Maximum, 21,5°C Aug. 6, 1970; minimum, freezing point on many days during winter periods.
Seggggnt concentrations: Maximum daily, 1,500 mg/l June 5, 1968; minimum daily, 1 mg/l Apr. 13, 1968, Oct. 15,
Sediment discharge: Maximum daily, 200,000 tons June 5, 1968; minimum daily, 8.1 tons Jan. 3, 4, 1970.

REMARKS, -~Recorder removed Nov, 9 to Mar. 12, Thermograph records furnished by Corps of Engineers, U.S. Army.

Records of discharge are given for station 12301850, Kootenai River at Warland Bridge, near Libby. Flow
affected by ice Nov. 22 to Jan. 31, Feb. 3-10, 17, 18, Mar, 1, 2.

CHEMICAL ANALYSES, WATER YEAR OCTOBER 1970 TO SEPTEMBER 1971

DIS- METHY-
DIS- SOLVED LENE
SOLVED COLOR AMMONIA ORGANIC  ORTHO TOTAL BLUE TOTAL
SOLIDS  HARD- (PLAT=- NITRO- NITRO-  PHOS-— PHOS- ACTIVE ORGANIC  CARBON
(TONS NESS INUM=  NITRATE NITRITE GEN GEN PHATE PHORUS suB- CARBON DIOXIDE
PER (CA,MG)  COBALT (N) (N) (N) (N) (PO4) 13 STANCE () (C02)
DATE DAY) (MG/L)  UNITS)  (MG/L)  (MG/L)  (MG/L)  (MG/L)  (MG/L)  (MG/L)  (MG/L)  (MG/L)  (MG/L)
ocT.
22.0. 2130 160 2 2 .020 .06 .18 .48 .21 .02 3.0 6.9
NOV.
16ees 2060 160 2 .3 .020 .07 .15 .76 «27 .00 16 5.6
DEC.
427"' 1710 170 3 .3 .020 .20 1 Ya2 .35 .00 2.0 16
N
19... 1430 180 2 - .000 .00 .00 .00 - .00 4.0 15
FEB.
19... 2620 150 1 - .010 .01 .00 .30 .23 .00 .0 27
MAR.
18.0. 1890 170 0 - <000 .36 .07 .50 .26 .00 5.0 1.4
APR.
15... 3050 150 5 il .000 .23 .24 .15 .10 .00 7.0 1.8
MAY
19... 10000 100 10 o .000 .04 .18 .43 .25 .00 18 3.6
JUNE
10... 20400 91 20 ol . 000 .06 - 12 .20 .00 6.0 257
JuLy
Al;... 8540 96 4 .00 .000 .07 - .03 .050 .00 5.0 1.6
UG.
Sé;... 5100 110 5 .00 .000 .25 -— .03 .080 .00 .0 Tad
08... 2880 130 10 .00 .000 .08 .16 .09 o1 .00 3.0 1.4
DIS-
SOLVED DIS- DIS- DIS- DIS-
DIS- pIS- MAG- SOLVED DIS- SOLVED  DIS- DIS- SOLVED  SOLVED DIS-
SOLVED  SOLVED NE- MAN= SOLVED  MOLY- SOLVED  SOLVED  STRON-  VANA- SOLVED
LEAD LITHIUM SIUM GANESE MERCURY BDENUM  NICKEL  SILVER TIUM DIUM ZINC
(P8) (L (MG) (MN) (HG) (MO) (NI) (AG) (SR) 1 (ZN)
DATE (UG/L)  (UG/L)  (MG/L)  (UG/L)  (UG/L)  (UG/L)  (UG/L)  (UG/L)  (UG/L)  (UG/L)  (UG/L}
ocT.
22+4e 0 10 12 28 .0 3 0 1 220 il 30
NOV.
165ss 0 0 12 20 o2 0 2 1 220 .0 30
DEC.
0T%es 0 10 13 57 o4 2 o 1 170 .5 40
JAN.
19+ss 0 ° 14 0 .0 0 3 0 180 .0 60
FEB.
19205 s 0 12 250 .1 0 3 1 210 o1 30
MAR.
18020 6 0 13 43 ol o 2 0 290 o7 28
APR.
15000 0 4 12 20 ) 3 0 1 280 .0 30
MAY
19:4s 1 2 7.9 0 o1 1 0 0 80 .6 40
JUNE
10:44 4 0 6.4 50 .0 1 0 0 160 .0 0
JuLy
14cea 0 22 762 49 o 0 2 0 40 .0 7
AUG.
1lses 2 11 8.7 20 .0 0 1 0 90 x| 0
SEP.
08... 0 5 10 20 L 3 4 0 210 .0 30
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o
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Ve~ VP WN -

CATE

0CT.
22eas
NOV.
16400
DEC.
0Teae
JAN.
19...
FEB.
19...
MAR.
18eee
APR.
15400
MAY
19...
JUNE
10...
JULY
14...
AUG.
1leee
SEP.
08ec.

TIME

1430
1245
1530
0930
1300
1000
1300
1200
1030
1200
1100
1230

TEMP~-
ERATURE
(DEG C)

6.0
3.5
<0
.0
-5
2.0
8.0
7.5

8.5

12.5
19.0

12.5

KOOTENAI RIVER BASIN
12301933 KOOTENAI RIVER BELOW LIBBY DAM, NEAR LIBBY, MONT.--Continued
CHEMICAL ANALYSES, WATER YEAR OCTOBER 1970 TO SEPTEMBER 1971

FIELD DETERMINATIONS

AIR
TEMP-
ERATURE
(DEG C)

4.5
1.0
2.0
3.5
«0
9.0
9.0
11.5
24.5
32.0

16.0

SPECI~
FIC
COND-
UCTANCE
(MICRO-
MHOS)

345
355
190
240
290
360
315
230
195
210
240

290

DIS~
SOLVED
OXYGEN
(MG/L)

11.2
12.3
13.7
11.7
12.7
12.5
11.8
12.6
12.4
10.8
10.2
10.8

PH

(UNITS)

T.5
7.6
7.2

T.2

7.8
8.0
8.2

8.2

TEMPERATURE (°C) OF WATER, WATER YEAR OCTOBER 1970 TO SEPTEMBER 1971
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(ONCE-DAILY RECORD)
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TEMPERATURE (°C) OF WATER, WATER YEAR OCTOBER 1970 TO SEPTEMBER 1971 (THERMOGRAPH RECORD)

KOOTENAI RIVER BASIN

12301933 KOOTENAI RIVER BELOW LIBBY DAM, NEAR LIBBY, MONT.--Continued
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OCTOBER NOVEMBER DECEMBER JANUARY FEBRUARY MARCH
MAX MIN MAX MIN MAX MIN MAX MIN MAX MIN MAX MIN
12.0 10.5 3.5 -— — — -— — — —_— _—
12.0 11.0 3.5 -— -— -— — -— —— — -—
12.0 10,5 3.0 - —_— - e == —
12.0 11.0 2.0 e e — —
13,90 10.5 2.0 -— -— —-— — —
11.5 9.0 3.0 - — — —_— — —_— _— —
10.0 8.0 3.5 —-—— —— —— — —-— — -— —
9.0 7.0 3.5 -— -— -— -— -— — —_— —
8.5 7.0 = o = Seo s o e —_ —
9.0 7.0 —— —-— —-— —-— - -— -— —— S -—
9.0 8.0 —_— —-— -— -— - _— —-— -— ——— —
9.5 8.0 —-— -— -— -— -— —-— — -— — et
9.5 7.0 —— -— -— -— -— —-— — —— 4.5 4.0
845 645 B -_— -— -— —-— —-— e ——. 45 3.5
8.5 6.5 — —-— - —_— _— _— — —— 4.5 3.5
8.0 6.0 — —_— -— -— 4.5 3.5
8.0 6.0 -— —-— -— —-— 4.0 3.0
8.0 6.0 — -— - - 4.0 3.0
8.0 6.5 —-— -— -— -— -— -— -— —— 4.0 3.0
8.5 6.5 —— —— —-— - —— —— —— -_— 4,5 3.5
8.5 7.0 —— -— —-— —-— —-— — e — 4.0 3.0
8.5 7.0 —— -— -— —-— — — -— —_— 4.0 2.0
8.5 7.0 S ] —-_— -— -— -— — — 3.0 1.5
8.5 6.5 —— -— —-— -— -_— -— — —-_— 4.0 2.0
8.0 5.0 == - -— -— —— — — -— 5.0 3.5
6.0 4.5 - —— — —-— -— —-— -— — 5.0 4.5
5.5 4.0 —— — - -— -— -— -— — 5.0 4.5
5.5 4.0 — — —-— -— — — -— —— 5.0 4.5
5.5 4.0 —-— — —_— -_— -— -— —— -_— 5.5 4.5
5.0 3.5 —— — -— —-— — — — — 6.0 5.0
4.5 3.5 — -— -— —_— -— — — — 6.0 5.5
13.0 3.5 —-—— —— - — — — —— — ——— ——
APRIL MAY JUNE JuLy AUGUST SEPTEMBER
MAX MIN MAX MIN MAX MIN MAX MIN MAX MIN MAX MIN
6.0 5.0 9.5 8.0 9.5 7.0 13.0 11.5 19.0 17.0 17.0 15.0
6.5 5.5 10.0 9.0 9.5 7.0 13.0 12.0 20.0 18.0 15.5 14.0
6.5 5.5 10.5 9.0 10.0 8.0 13.0 11.5 20.0 19.0 14.5 13.5
7.0 6.0 10.0 8.5 10.0 9.0 12.0 11.5 19.5 18.5 14.0 13.0
8.5 6.5 9.0 7.0 9.5 8.0 12.0 10.5 19.5 18.5 14.5 13.0
8.5 8.0 8.0 6.5 Ba5 7.0 11.0 9.5 19.0 18.5 14.5 14.0
8.5 8.0 8.0 6.5 9.5 8.0 11.0 9.0 19.0 18.0 14.5 13.0
9.0 8.0 8.5 6.5 10.0 8.5 11.5 10.5 19.5 18.5 14.0 13.0
9.0 8.0 8.5 7.0 10.0 8.5 13.0 11.0 19.5 19.0 14.0 13.5
8.5 7.0 9.0 7.0 9.5 8.0 13.5 12.0 19.5 19.0 14.0 13.5
8.0 6.0 9.5 8.0 9.5 8.5 13.5 11.0 19.5 19.0 14.5 13.5
7.0 5.5 10.0 8.0 10.5 9.0 13.0 11.0 19.5 19.0 14.5 13.5
8.0 6.0 10.0 8.0 11.0 10.0 13.0 11.5 19.5 19.0 14.0 13.5
8.5 6.5 9.0 6.0 11.0 9.5 14.0 12.0 19.5 18.5 14.0 13.0
8.5 8.0 6.5 5.5 10.0 9.0 14.5 13.5 19.0 18.0 14.0 11.5
9.0 8.0 6.5 5.5 10.0 8.5 15.0 14.0 18.5 18.0 13.0 11.5
8.5 6.5 7.0 5.5 10.0 9.0 16.0 14.5 18.5 17.0 12.0 10.5
8.0 6.0 8.0 6.0 10.5 9.5 16.0 15.0 18.0 17.0 11.5 10.5
9.0 6.5 8.5 7.0 11.0 10.0 16.0 15.5 18.0 17.0 11.0 10.5
9.0 8.0 8.5 7.0 11.5 10.0 16.5 15.5 18.0 17.0 11.0 10.5
9.0 8.0 8.0 6.5 13.5 10.5 16.0 15.5 18.0 17.0 11.0 10.0
9.0 8.0 9.5 6.5 14.0 12.0 16.5 15.5 18.0 16.5 11.0 10.0
9.0 8.0 10.5 9.0 14.0 11.5 17.0 15.5 17.0 16.0 11.0 10.5
9.0 8.0 11.5 10.0 13.0 11.0 17.0 16.0 16.5 15.5 11.5 10.5
9.0 8.0 10.5 10.0 12.0 10.5 17.0 16.0 16.5 15.5 11.5 11.0
8.5 7.0 10.5 9.0 11.5 10.5 17.0 15.5 17.0 16.0 11.5 10.5
8.0 7.0 10.5 9.0 11.0 10.0 16.5 15.5 18.0 16.5 11.0 10.0
8.0 6.5 10.5 9.0 10.5 9.5 16.5 16.0 18.0 17.0 10.5 10.0
8.0 6.5 10.0 Be5 10.5 10.0 16.5 15.5 18.5 17.0 10.5 10.0
9.0 7.0 9.5 8.0 13.0 10.0 17.0 15.5 18.5 18.0 10.5 9.0
e === 9.0 8.0 == = 18.5 16.0 18.5 16.5 S ==
9.0 5.0 11.5 5.5 14.0 7.0 18.5 9.0 20.0 15.5 17.0 9.0
20.0 1.5
INSTANTANEOUS SUSPENDED SEDIMENT AND PARTICLE SIZE, WATER YEAR OCTOBER 1970 to SEPTEMBER 1971
SUS- Sus. Sus. Sus. Sus. SuS. SuS.
PENDED SED. SED. SED. SED. SED. SED.
SUS- SEDI- FALL FALL FALL FALL FALL FALL
PENDED MENT DIAM. DIAM. DIAM. DIAM. DIAM. DIAM.
TEMP- DIS- SEDI- DIS- 3 FINER % FINER % FINER % FINER % FINER % FINER
TIME  ERATURE  CHARGE MENT CHARGE THAN THAN THAN THAN THAN THAN
DATE {DEG C) {CFS) (MG/L) (T/DAY) .004 MM .016 MM ,062 MM .125 MM .250 MM .500 MM
MAY
léees 1800 7.0 58000 683 107000 18 &7 87 94 99 100
JUNE
Olaae 1330 9.0 57000 199 30600 19 46 85 94 99 100



168

MEAN
DISCHARGE

DAY (CFS)
1 5060
2 5030
3 5000
4 4940
5 4910
6 4880
7 4970
8 5190
9 5120
10 5030
11 4940
12 4810
13 4720
14 4660
15 4570
le 4450
17 4450
18 4450
19 4190
20 4190
21 4220
22 4220
23 4250
24 4250
25 4300
26 4250
27 4190
28 4070
29 3960
30 3840
31 3780

TOTAL 140890

MEAN
DISCHARGE
DAY (CFS)
1 2900
2 2600
3 2200
4 1900
5 1600
6 1400
7 160C
8 1700
9 1800
10 1900
11 1800
12 1700
13 1600
14 1700
15 1900
16 2100
17 2300
18 2600
19 2900
20 3400
21 3900
22 4100
23 4000
24 3900
25 3900
26 3800
27 3800
28 3700
29 3700
30 4500
31 6000

TOTAL 86900

SUSPENDED-SEDIMENT DISCHARGE, WATER YEAR OCTOBER 1970 TO SEPTEMBER 1971

OCTOBER

MEAN
CONCEN-
TRATION
(MG/L)

wo o wm o

SO0V

rPUSrOCO O N NN~

wweasrrW

JANUARY

MEAN
CONCEN-
TRATION
(MG/L)

PO~N~N~N

SEDIMENT
DISCHARGE
(TONS/DAY)

109
68
108
67
66

66
67
84
83
54

53
65
140
138
123

132
84
84
79
68

68
68
46
57
46

57
45
44
43
31
31

2274

SEDIMENT
DISCHARGE

(TONS/DAY)

MEAN

DISCHARGE
(CFS)

3730
3760
3760
3730
3640

3700
3700
3730
3810
3870

3870
3840
3780
3730
3670

3640
3640
3670
3640
3620

3620
3100
2300
1900
2300

3000
2900
2700
2500
2700

101550

MEAN

DISCHARGE
(CFS)

7000
6600
6200
5600
5000

4000
3000
2700
2500
3000

3500
4000
4500
5000
5500

6000
5600
5300
5000
4570

4190
3960
3780
3780
3810

3760

3590
3400

124840

KOOTENAI RIVER BASIN
12301933 KOOTENAT RIVER BELOW LIBBY DAM, NEAR LIBBY, MONT,--Continued

NOVEMBER

MEAN
CONCEN-
TRATION
(MG/L)

PPOUWUN NWNN S

wWodHws

VMWWNW vppop

] -
1ENOC®™

FEBRUARY

MEAN
CONCEN-
TRATION
(MG/L)

32
17
16
21
32

14

SEDIMENT
DISCHARGE
(TONS/DAY)

SEDIMENT
DISCHARGE

(TONS/DAY)
605

303
268

321

238

MEAN

DISCHARGE
(CFS)

2900
3000
3100
3000
2900

2800
3400
3900
4000
3700

3500
3300
3100
3000
3100

3200
3300
3400
3300
3000

2800
2400
1900
1600
1300

1600
1900
2200
2500
2800
3000

88900

MEAN

DISCHARGE
(CFS)

3260
3130
3180
3160
3050

2920
2920
2970
2970
2970

2990
3670
3070
3020
2990

2940
2890
2840
2760
2710

2760
2740
2710
2690
2810

2890
2990
2940
2890
2970
3210

91410

DECEMBER

MEAN
CONCEN-
TRATION
(MG/L)

MARCH

MEAN
CONCEN-
TRATION
(MG/L)

-
fPOODO

cp@MW

SENWSW AR

oVMNVO~N ~NHwNN

-

SEDIMENT
DISCHARGE
(TONS/DAY)

133
178
234
138
172

SEDIMENT
DISCHARGE

(TONS/DAY)

53
68
69
51
33

39
118
64
32
48
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SUSPENDED-SEDIMENT DISCHARGE, WATER YEAR OCTOBER 1970 TO SEPTEMBER 1971

APRIL MAY JUNE
MEAN MEAN MEAN
MEAN CONCEN~- SEDIMENT MEAN CONCEN- SEDIMENT MEAN CONCEN- SEDIMENT
DISCHARGE TRATION DISCHARGE DISCHARGE TRATIDN DISCHARGE DISCHARGE TRATION DISCHARGE
DAY (CFS) (MG/L) (TONS/DAY) (CFS) (MG/L) {TONS/DAY) (CFS) (MG/L) (TONS/DAY)
1 3320 9 81 14700 37 1470 57000 193 29700
2 3260 11 97 16200 75 3280 53000 165 23600
3 3240 15 131 19600 136 7200 53000 146 20900
4 3240 8 70 25200 241 16400 55000 137 20300
5 3290 15 133 32100 329 28500 58000 169 26500
6 3430 23 213 37200 382 38400 61000 294 48400
7 3810 26 267 37600 260 26400 62000 257 43000
8 4480 27 327 36800 190 18900 63000 247 42000
9 4910 29 384 38000 171 17500 64000 241 41600
10 5560 46 691 40600 202 22100 58000 219 34300
11 6120 57 942 41800 211 23800 52000 165 23200
12 5920 20 320 44900 235 28500 44800 111 13400
13 5500 20 297 52000 390 54800 43400 95 11100
14 5340 21 303 58000 653 102000 46400 104 13000
15 5600 28 423 53000 444 63500 47800 118 15200
16 6350 30 514 45000 232 28200 42400 96 11000
17 6590 28 498 37200 128 12900 36800 88 8740
18 6490 30 526 31600 108 9210 33600 71 6440
19 6250 19 321 27900 73 5500 32300 57 4970
20 6390 34 587 25800 61 4250 32400 51 4460
21 7500 47 952 25200 54 3670 34600 60 5610
22 9030 17 1880 24500 53 3510 38800 83 8700
23 10500 113 3200 25100 64 4340 44600 116 14000
24 12600 142 4830 28200 88 6700 50000 152 20500
25 15500 196 8200 34800 165 15500 53000 197 28200
26 17900 264 12800 45000 307 37300 52000 243 34100
27 17200 101 4690 54000 326 47500 47100 168 21400
28 16300 53 2330 64000 373 64500 39200 103 10900
29 15200 52 2130 67000 692 125000 33500 12 6510
30 14600 32 1260 63000 446 75900 30300 60 4910
31 - = == 60000 290 47000 e e =
TOTAL 235420 == 49397 1206000 - 943730 1419000 -- 596640
JULY AUGUST SEPTEMBER
MEAN MEAN MEAN
MEAN CONCEN- SEDIMENT MEAN CONCEN- SEDIMENT MEAN CONCEN- SEDIMENT
DISCHARGE TRATION DISCHARGE DISCHARGE TRATION DISCHARGE DISCHARGE TRATION DISCHARGE
DAY (CFS) (MG/L) (TONS/DAY) (CFS) (MG/L) (TONS/DAY) (CFS) (MG/L) (TONS/DAY)
1 29900 55 4440 17300 48 2240 8100 17 372
2 30000 59 4780 17400 35 1640 8500 12 275
3 29800 51 4100 18000 15 729 8570 12 278
4 28900 48 3750 17500 11 520 8350 16 361
5 27000 60 4370 17000 14 643 7940 14 300
6 25300 54 3690 16500 12 535 7610 23 473
7 24400 52 3430 16000 12 518 7400 7 140
8 22700 43 2640 15500 8 335 7500 10 203
9 21000 81 4590 15000 12 486 7830 15 317
10 20800 43 2410 14500 8 313 7500 17 344
11 24900 36 2420 14000 11 416 7120 18 346
12 28500 61 4690 12900 8 279 7080 10 191
13 27700 43 3220 12100 5 163 6910 10 187
14 25300 38 2600 11600 T 219 6940 11 206
15 24300 40 2620 11100 8 240 6630 9 161
16 24600 41 2720 10600 8 229 6350 7 120
17 25800 55 3830 10100 6 164 6090 5 82
18 27200 67 4920 9610 T 182 5960 10 161
19 26800 48 3470 9220 7 174 5830 10 157
20 26800 48 3470 9200 8 199 5730 8 124
21 27700 44 3290 8800 14 333 5660 7 107
22 27800 40 3000 8600 13 302 5530 10 149
23 27300 40 2950 8600 9 209 5440 12 176
24 26500 36 2580 8800 10 238 5280 15 214
25 25800 32 2230 8700 8 188 5120 11 152
26 23700 25 1600 8300 10 224 5060 10 137
27 20900 26 1470 8000 12 259 5000 9 122
28 19500 29 1530 7600 9 185 4970 8 107
29 19000 33 1690 7400 13 260 5060 13 178
30 18600 28 1410 7500 22 446 5060 10 137
31 17700 26 1240 7700 20 416 == = ——
TOTAL 776200 == 95150 365130 = 13284 196120 = 6277
TOTAL DISCHARGE FOR YEAR (CFS-DAYS) 4832360

TOTAL SUSPENDED-SEDIMENT DISCHARGE FOR YEAR (TONSJ 1721557
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12302055 FISHER RIVER NEAR LIBBY, MONT.

LOCATION,--Lat 48°21'02", long 115°18'40", in SE}SEFNWH sec.2l, T.30 N., R.29 W., Lincoln County, at bridge 0.2 mile
upstream from gaging station, 1 mile upstream from mouth, and 11.6 miles eas% of Libby.

DRAINAGE AREA.--838 sq mi (at gaging station).
PERIOD OF RECORD,--Chemical analyses: June 1947 to September 1971,

Water temperatures: September 1967 to September 1971.
Sediment records: ESeptember 1967 to September 1971.

wmun, 24,0°C Aug. 5; minimum, freezing point on many days during November to March.
Iia)tcimum daily, 1,710 mg/1 j‘an. 31; minimum daily, 1 mg/l on several days during
1d September.

Maximum daily, 13,200 tons Jan. 31; minimum daily, 0.31 ton Nov. 6, 8.

ent concentratio

er

CHEMICAL ANALYSES, WATER YEAR OCTOBER 1970 TO SEPTEMBER 1971

DIS~
DIS- DIS~ SOLVED DIS-
SOLVED PO- SOLVED DIS- SOLIDS SOLVED
CAL- TAS- CHLO- FLUO- SOLVED (RESI- SOLIDS
DIS- SILICA CIuM SODIUM SIUM SULFATE RIDE RIDE BORON DUE AT (TONS
TIME CHARGE (s102) (CA) (NA) (K) (S04) (cL) (F) (B) 180 C) PER
DATE (CFS) (MG/ L) (MG/L) (MG/L) (MG/L) {MG/L) (MG/L) (MG/L) (uG/L) (MG/L) AC-FT)
oCT.
22000 1145 124 11 26 3.6 1.0 7.5 2.1 ol 0 126 .17
NOV.
160as 1130 122 11 25 3.6 .8 6.5 .7 2 50 124 17
DEC.
0Toew 1300 250 10 20 3.0 .8 5.6 -9 .l 0 98 =13
JAN.
19... 1100 260 9.3 20 2.7 -6 6.2 .9 .l 10 89 .12
FEB.
19... 1015 970 12 13 2.6 1.1 4.5 26 2 20 92 «13
MAR «
18440 i130 338 12 23 3.3 9 12 <5 .0 90 124 =17
APR.
1500 0930 1480 14 15 3.2 1.4 7.0 5 -3 30 60 .08
MAY
19... 1500 1830 12 11 2.1 -8 2.8 .8 o1 0 54 .07
JUNE
10 1330 1390 11 12 2.1 7 3.3 5 .1 20 88 .12
JuLy
l4eee 1330 611 11 17 2.6 1.1 13 .6 .1 10 90 .12
AUG.
llese 1300 234 9.4 23 3.1 1.0 4.5 o4 .2 0 116 .16
SEP.
[+1: R 1000 180 12 26 3.6 1.0 5.0 .3 .1 10 120 .16
DIS- DIS~ DIS- DIS- HEXA-
SOLVED DIS- DIS- SOLVED SOLVED SOLVED VALENT DIS- DIS- DIS-
ALUM- SOLVED SOLVED BERYL- CAD- CHRO- CHRO- SOLVED SOLVED SOLVED
DIS- INUM ARSENIC BARIUM LIUM MIUM MIUM MIUM COBALT COPPER IRON
TIME CHARGE (AL) (AS) (BA) (BE) (co) (CR) (CR6) (C0) (cv) (FE)
DATE (CFS) (ue/L) (/L) (uG/L) (uG/L) (us/L) {uG/L) (UG/L) (uG/L) (UG/L) (uG/L)
ocT.
2200 1145 124 100 0 0 0 0o == 0 0 0 20
DEC.
07500 1300 250 - - -_ - - - - - - =
JAN.
19¢e0 1100 260 300 20 100 30 0 — == 0 1 110
FEB.
19... 1015 970 - - -— - - _ -_— -— -— -—
MAR .
18eee 1130 338 -— - -_— - - - - -— = -
APR.
15400 0930 1480 400 10 200 7 0 = 0 2 2 100
MAY
19«0 1500 1830 - - - - - -— - - - S
JUNE
10eee 1330 1390 -— - - - - - - - - -
JuLy
| 1330 611 200 ] 300 0 0 [} ] 0 1 30
AUG.
1leee 1300 234 - - - -— - - -— - i —
SEP.

08... 1000 180 - - - - - - - - - -—
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12302055 FISHER RIVER NEAR LIBBY, MONT,--Continued
EXTREMES.--Continued

Period of record:
Water temperatures: Maximum recorded, 24%,0°C July 11, Aug. 3, 1968, Aug. 5, 1971; minimum, freezing point on
many days during winter periods.
Se%;g;ntlgggcggtrations: Maximum daily, 1,710 mg/l1 Jan. 31, 1971; minimum daily, 1 mg/l on several days in
s J % = s Y
Sediment discharge: Maximum daily, 13,200 tons Jan. 31, 1971; minimum daily, 0.30 ton Sept. 17, 22, 1967.

bz}

EMARKS ,--Temperature recorder at gaging station 0.2 mile downstream from sampling site. Flow affected by ice
during most of winter period. During periods of ice effect, sediment samples are taken in open channel.

CHEMICAL ANALYSES, WATER YEAR OCTOBER 1970 TO SEPTEMBER 1971

DIS- METHY=
DIS- SOLVED LENE
SOLVED COLOR AMMONIA ORGANIC ~ ORTHO  TOTAL BLUE  TOTAL
SOLIDS  HARD- (PLAT- NITRO-  NITRO-  PHOS- PHOS-  ACTIVE ORGANIC ~ CARBON
(TONS  NESS INUM-  NITRATE NITRITE  GEN GEN PHATE  PHORUS  SUB-  CARBON DIOXIDE
PER (CAyMG)  COBALT (N) (N) (N) (N) (PO4) (P) STANCE (c) (coz)
DATE DAY) (MG/L)  UNITS)  (MG/L)  (MG/L)  (MG/L)  (MG/L)  (MG/L)  (MG/L)  (MG/L)  (MG/L)  (MG/L)
ocT.
22000 42.2 110 1 00 000 .02 .15 .05 .020 .00 10 5.4
NOV.
16e.e 40.8 110 4 .00 020 .01 .08 .02 .010 .00 18 5.4
DEC.
07...  &6.1 78 1 .00 . 000 .01 .11 .07 020 .00 86 8.0
JAN.
19... 62.5 78 0 -- .020 .00 .03 .72 - -— 3.0 17
FEB.
19.00 241 54 10 -~ . 000 .02 .01 .05 .070 .02 2.0 10
MAR.
18... 113 20 0 -- 000 .31 .02 .05 030 <00 5.0 1.3
APR.
15... 240 59 20 .l . 000 .25 <44 .09 +070 <00 8.0 5.5
MAY
19... 267 43 20 .00 .000 .02 .25 .06 .070 .00 37 1.1
JUNE
10... 330 44 10 .00 .000 .04 .21 .09 060 .00 47 1.7
JuLy
léeee 148 65 4 .00 000 .07 - .03 .020 .00 6.0 2.4
73.3 9% 5 .00 000 .16 - .03 040 .00 1.0 .9
58.3 100 5 .00 .010 .08 - .00 .040 .00 71 14
DIS-
SOLVED  DIS- DIS- DIS- DIS-
DIS- DIS- MAG-  SOLVED  DIS-  SOLVED  DIS- DIS- SOLVED  SOLVED  DIS-
SOLVED  SOLVED  NE- MAN-  SOLVED MOLY-  SOLVED  SOLVED  STRON-  VANA-  SOLVED
LEAD LITHIUM  SIUM  GANESE MERCURY BODENUM  NICKEL SILVER  TIUM DIUM ZINC
(PB) (L) (MG) (MN) (HG) (MD) (NI) (AG) (SR) vy (ZN)
DATE (UG/L)  (UG/L)  (MG/L)  (UG/L)  (UG/L)  (UG/L)  (UG/L)  (UG/L)  (UG/L)  (UG/L)  (UG/L)
ocT.
22400 0 0 10 13 .2 0 0 0 200 -0 10
DEC.
07eee - -- 6.9 - -- - - - = == =
JAN.
19.00 o 0 6.8 0 -- -- 0 0 90 2.0 30
FEB.
19... -- - 5.3 - - -- - == == = ==
MAR.
18... -- -- 7.8 - -- - - == e - == 3
APR.
15... 3 9 5.2 0 .1 5 0 1 170 N 20
MAY
19.00 - - 3.8 -- -- - - - - = =
JUNE
10... - - 3.6 -- - -- -- == - == ==
JuLy
14... 2 29 5.7 0 .0 29 2 0 90 N 0
AUG.
1leee -- - 8.8 -- - - - - = == o
SEP.

[+]: P - -_— 9.6 - - - - - - — -



172

KOOTENAI RIVER BASIN
12302055 FISHER RIVER NEAR LIBBY, MONT.--Continued

CHEMICAL ANALYSES, WATER YEAR OCTOBER 1970 TO SEPTEMBER 1971

DATE

OCT.
22eae
NOV.
16ese
DEC.
07eee
JAN.
19...
FEB.
19...
MAR.
18¢ee
APR.
150
MAY
19...
JUNE
10e0.
JuLy
l4ees
AUG.
1l.00
SEP.
08e0e

TIME

1145
1130
1300
1100
1015
1130
0930
1500
1330
1330
1300
1000

TEMP-
ERATURE
(DEG C)

7.0

3.5

-0

-0

1.0

5.5

10.0
15.5
21.0

10.5

FIELD DETERMINATIONS

AIR
TEMP-
ERATURE
(DEG C)

-0
4.0
6.5

10.0
19.5
29.0
33.0

7.5

SPECI-
FIC
COND-
UCTANCE
(MICRO-
MHOS)
270
200
150
180
145
175
140
115
105
145
215

235

DIS-

SOLVED
OXYGEN
(MG/L)
11.0
12.3
12.9
12.7
12.3
13.1
12.4
12.4
11.2
9.8
9.0

11.2

PH

(UNITS)

7.6
7.6
7.3
6.9
7.0
8.1
7.3
7.9
1.7
7.7
8.3

1.2

ALKA-
LINITY
AS
CACO3
(MG/L)
110
110
82
67
53
84
56
46
43
62
95
112

TUR-

BID-

Ty
(JTU)

15

15
20
10

INSTANTANEOUS SUSPENDED SEDIMENT AND PARTICLE SIZE, WATER YEAR OCTOBER 1970 TO SEPTEMBER 1971

TEMP-

TIME ERATURE

DATE (DEG C)
MAY

06ece 1500 6.5

c
(

39

SUs- SUS. SUS. Sus. Sus. Sus. SUS.

PENDED SED. SED. SED. SED. SED. SED.

Sus- SEDI- FALL FALL FALL FALL FALL FALL

PENDED MENT DIAM. DIAM, DIAM. DIAM. DIAM. DIAM.

DIS- SEDI- DIS- % FINER % FINER % FINER % FINER % FINER % FINER
HARGE MENT CHARGE THAN THAN THAN THAN THAN THAN
CFS) (MG/L) (T/DAY)} .004 MM .016 MM .062 MM .125 MM .250 MM .500 MM
20 376 3980 18 45 84 92 97 100
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12302055 FISHER RIVER NEAR LIBBY, MONT,.--Continued

KOOTENAI RIVER BASIN

TEMPERATURE (°C) OF WATER, WATER YEAR OCTOBER 1970 TO SEPTEMBER 1971

OCTOBER
MIN

~~oo0o >
R
mowwu

M~~~ N PSP FNOCO®
¢ 68 e R R
viownwoo

woowaoo coooo ocowwoo

-
.
w

APRIL

DRERER)
Ccooow

WP Wwww SO W
IEEEEK]
[-R-N-N-¥-]

P Y
R

S Onmpp AL RC RV U R ]
o o 0 b 0

Ilwooww owvwwoo woooo

~N
o

0.0

NOVEMBER
MAX MIN
3.5 1.5
3.0 2.0
2.5 1.5
2.0 1.0
4.0 2.0
5.0 4.0
4.5 3.5
4.5 3.5
5.0 445
5.0 4.5
5.0 4.0
5.0 4.0
5.0 4.0
4.0 3.0
3.5 3.0
4.0 3.0
4.5 4.0
4e5 4.0
4.0 3.5
3.5 2.0
2.0 0.5
0.5 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
5.0 0.0

MAY
MAX MIN
7.5 5.0
8.5 6.0
9.0 6.5
9.0 7.0
7.5 7.0
7.0 6.0
8.5 5.5
9.0 7.0
9.0 7.0
9.5 7.0
10.0 7.0
10.0 7.5
10.0 8.0
8.5 6.5
7.5 6.0
8.5 7.0
8.0 7.0
7.5 7.0
7.5 7.0
7.5 6.5
8.5 6.5
10.5 7.0
10.5 8.0
11.0 8.5

]
1

DECEMBER
MAX MIN
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0

JUNE

MAX MIN
12.0 10.0
12.0 10.5
12.0 11.0
12.5 10.0
12.5 10.5
14.5 10.5
16.0 13.0
15.5 13.0
13.5 11.0
13.5 13.0
13.0 10.0
12.5 11.0
12.0 9.5
11.0 8.0
14.0

MAX

[=X-N-N-N-} oococo0oo0
R R R EEER) REREER)
coocoo oQooco0o

~N ONN=OO [=R-N-X-N-) coocoo

(=] mwooowo [=R-N-N-N-] ocoocoo

MAX

14.5
14.5
14.5
14.5
14.0

13.0
14.5
14.5
17.0
16.0

14.0
14.5
16.0
17.0
18.0

19.0
19.5
20.0
20.5
21.0

21.0
21.5
21.5
20.5
21.5

21.0
21.0
20.0
20.5
21.5
22.5

22.5

JANUARY
MIN

R
ocooo0o (=]

CoCcCOoOO0 oO0oo0O0OOC o
DR DR EREE)
(=N -R-R-¥-}

O OO~0O0O00 O©OOOCOO oooo0o0
O VUVOOOO 00000 OO0O0OO

JULY
MIN

12.0
12.5
11.5
12.0
12.5

12.0
10.5
12.0
13.0
14.0

12.0
11.5
12.0
13.0
13.5

14.5
15.0
15.5
16,0
16.0

16.5
17.0
17.0
16.5
16.5

16.0
16.5
17.5
15.0
16.0
17.0

10.5

F

MAX

NN NN -~
e s s 0 s

NN NN
DRI
AL R RC ) coowvwm cowvow uwmwowm

NN N -
DR

PR

[-X-¥

MAX

23.0
23.0
23.0
23.0
24.0

21.0
23.0
23.5
23.0
22.5

23.0
22.5
22.0
21.5
21.0

20.5
20.0
20.0
21.0
19.0

20.0
18.0
17.0
19.0
20.0

20.5
21.0
20.0
20.5
19.0
17.5

24.0

EBRUARY

MIN

RO e NN O
R
MoOWweOo wnooo woowo

|oo00
)
coow

1
]

AUGUST
MIN

17.5
18.5
19.0
18.0
18.0

19.0
17.5
18.0
18.0
17.0

17.0
17.0
16.0
16.5
15.0

15.0
14.5
14.0
15.0
15.0

14.0
15.0
13.0
13.0
14.0

14.0
15.0
16.0
15.5
17.0
15.5

13.0

173
MARCH
MAX MIN
3.5 1.0
3.0 1.0
3.5 0.5
2.5 1.0
2.0 0.0
5.0 2.0
5.0 2.5
4.0 2.0
3.0 2.0
3.0 2.0
4.0 3.0
4.5 3.0
4.0 3.0
SEPTEMBER
MAX MIN
15.5 13.5
13.5 12.5
14.0 12.5
15.0 12.0
17.5 12.0
16.0 12.5
14.5 9.5
16.0 10.0
14.5 11.5
16.5 11.0
17.0 13.0
16.0 11.0
15.0 11.0
13.5 9.0
14.0 8.5
12.0 9.5
13.0 7.5
12.5 7.5
12.5 8.5
12.5 9.5
12.0 7.0
12.5 7.5
13.0 8.0
13.0 9.0
11.5 9.5
10.5 8.5
10.0 8.0
10.5 9.0
10.0 8.5
9.5 7.5
17.5 7.0



17%

MEAN
DISCHARGE

DAY (CFS})
1 1c9
2 108
3 107
4 106
5 107
6 121
T 129
8 120
9 120
10 128
11 129
12 133
13 146
14 138
15 130
16 126
17 124
18 122
19 121
20 120
21 122
22z 124
23 124
24 129
25 137
26 130
2T 125
28 120
29 118
30 116
31 114

TOTAL 3803

MEAN
DISCHARGE

DAY (CFS)
1 160
2 130
3 110
4 100
5 90
6 110
7 130
8 160
9 190
10 210
11 190
12 170
13 150
14 180
15 2190
16 230
17 250
18 260
19 270
20 500
21 790
22 596
23 538
24 497
25 445
26 409
27 417
28 378
29 359
30 T26
31 2860

TOTAL 11815

KOOTENAI RIVER BASIN
12302055 FISHER RIVER NEAR LIBBY, MONT.--Continued

SUSPENDED-SEDIMENT DISCHARGE,

OCTOBER

MEAN

CONCEN- SEDIMENT
TRATION DISCHARGE
(MG/L) (TONS/DAY)

59
87
«58
57
- 87

W RN WN

.65
70
97
65
- 69

NN WA

1.0
«72
.79

WwWwNNN whNNwWN NWNNW
o .
o o
~ o

[ KE R Y

JANUARY

MEAN
CONCEN=~ SEDIMENT
TRATION DISCHARGE

(MG/L) (TONS/DAY)
4 1.7
4 l.4
4 1.2
2 54
2 49
4 1.2
3 1.1
2 «86
4 2.1
3 1.7
5 2.6
5 2.3
4 1.6
5 2.4
6 3.4
7 4.3
8 5.4

22 35
18 13
13 18
15 32
28 45
46 67
46 62
30 36
26 29
19 21
20 20
50 48
240 470
1710 13200

e 14110.29

NOVEMBER
MEAN
MEAN CONCEN-
DISCHARGE ~ TRATION
(CFS) (MG/L)
113 6
112 4
110 7
109 3
111 2
114 1
115 3
115 1
121 3
141 2
137 3
131 3
130 3
127 2
1264 2
124 4
146 3
158 3
148 2
144 3
141 3
100 3
90 2
150 2
396 3
217 3
241 4
218 11
213 14
214 10
4568 -
FEBRUARY
MEAN
MEAN CONCEN-
DISCHARGE ~ TRATION
(CFS) (MG/L)
2850 502
2240 279
1740 114
1400 125
1170 52
954 41
823 23
731 24
660 33
682 25
675 24
637 34
664 47
783 88
945 139
1080 86
1040 44
966 39
910 30
840 36
745 23
721 21
673 18
655 18
650 17
600 16
556 12
530 14
26920 --

WATER YEAR OCTOBER 1970 TO SEPTEMBER 1971

SEDIMENT
DISCHARGE
(TONS/DAY)

SEDIMENT
DISCHARGE
(TONS/DAY)

3860
1690
536
473
164

106
51
47
59
46

44
58
84

186

355

MEAN
DISCHARGE
(CFS)

191
i
171
165
137

190
266
369
329
2712

276
214
174
167
231

220
195
177
172
187

207
180
150
160
170

175
180
185
190
190
180

6247

MEAN
DISCHARGE
(CFS)

490
510
480
450
430

410
400
390
380
370

360
370
370
360
350

340
330
336
362
360

351
348
346
358
386

429
497
502
513
597
693

12868

DECEMBER

MEAN
CONCEN-
TRATION
(MG/L)

WWWMHWE NSIWSs NeW SN

WwWwo pow

MARCH

MEAN
CONCEN-
TRATION
(MG/L)

s
VOO N® OrWoN

™
=R

23
26

22
64
71

SEDIMENT
DISCHARGE
(TONS/DAY)

-

el et B f‘OO@(D
]
N

N N
R R
PUWNSN OO SH NS PWN

o

SEDIMENT
DISCHARGE
(TONS/DAY)
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SUSPENDED-SEDIMENT DISCHARGE, WATER YEAR OCTOBER 1970 TO SEPTEMBER 1971

APRIL MAY JUNE
MEAN MEAN MEAN
MEAN CONCEN- SEDIMENT MEAN CONCEN- SEDIMENT MEAN CONCEN- SEDIMENT
DISCHARGE TRATION DISCHARGE DISCHARGE TRATION DISCHARGE DISCHARGE TRATION DISCHARGE
DAy {CFS) {MG/L) {TONS/DAY) {CFS) (MG/L) (TONS/DAY) (CFS) (MG/L) (TONS/DAY)
1 631 49 91 2280 63 388 208C 73 410
2 131 43 85 2490 144 968 1900 70 359
3 735 40 79 3220 360 3130 1780 54 260
4 750 32 65 3970 662 7100 1600 42 181
S 793 35 5 4480 836 10100 1540 46 191
& 899 50 121 4230 347 3960 1590 49 210
7 1140 67 206 3690 243 2420 15C0 37 150
8 1310 98 347 3430 245 2270 147C 33 131
9 1420 112 429 3650 288 2840 1430 29 112
10 1690 202 922 3690 252 2510 1350 29 106
11 1710 214 988 3520 216 2050 1250 27 91
12 1530 113 467 3610 263 2560 1180 29 92
13 1410 83 316 3850 212 2830 1190C 32 103
14 1390 64 240 3610 250 2440 1280 35 121
15 1490 78 314 2790 157 1180 1130 24 73
16 1580 55 235 2440 99 652 1020 24 66
17 1550 38 159 2230 79 476 959 21 54
18 1450 27 106 1960 17 407 931 21 53
19 137¢ 27 100 1820 65 319 938 20 51
290 1420 46 176 1680 56 254 945 20 51
21 1740 117 550 1540 49 204 896 17 41
22 2190 150 887 1450 48 188 910 i3 4«7
23 2620 148 1050 1450 48 188 973 23 £0
24 2990 20T 2240 1610 77 335 910 te 39
25 3120 423 3560 1989 165 882 854 17 3'9
26 3220 419 3640 2220 188 11390 896 27 65
27 2930 160 1270 2870 288 2230 763 13 27
28 2650 118 844 2920 266 2100 721 15 29
29 2530 83 567 2430 135 886 889 30 72
30 2370 59 378 2270 108 662 854 26 60
31 oo == == 2290 90 556 o - -
TOTAL 51419 =S 20507 85670 = 58215 35729 C 3344
JuLy AUGUST SEPTEMBER
MEAN MEAN MEAN
MEAN CONCEN~- SEDIMENT MEAN CONCEN- SEDIMENT MEAN CONCEN- SEDIMENT
DISCHARGE TRATION DISCHARGE DISCHARGE TRATION DISCHARGE DISCHARGE TRATION DISCHARGE
DAY (CFS) (MG/L) (TONS/DAY) (CFS) (MG/L) (TONS/DAY) (CFS) (MG/L) { TONS/DAY)
1 814 23 51 276 4 3.0 195 2 1.1
2 801 12 26 268 4 2.9 206 2 1.1
3 757 11 22 285 S 3.8 208 2 1.1
4 709 9 17 303 6 4.9 199 <) 1.6
L] 667 9 16 275 7 5.2 189 3 1.5
6 644 8 14 297 7 5.6 181 2 .98
7 622 8 13 284 4 3.1 178 1 .48
8 5715 11 17 258 5 3.5 113 2 «93
9 561 9 14 244 9 5.9 168 2 .91
10 750 70 143 234 &4 2.5 166 5 2.2
11 766 29 60 226 4 2.4 163 2 .88
12 683 11 20 217 T 4,1 159 3 1.3
13 625 8 14 213 5 2.9 156 13 5eD
14 586 8 13 213 4 2.3 152 5 2.1
15 559 7 11 207 3 1.7 153 2 .83
16 538 6 B.7 201 3 1.6 152 1 41
17 523 6 8.5 194 2 1.0 150 3 1.2
18 494 4 5.3 190 3 1.5 150 2 .81
19 474 8 10 186 & 2.0 150 10 4.1
20 453 6 7.3 183 4 2.0 156 2 .84
21 437 8 9.4 179 3 1.4 155 1 42
22 424 6 6.9 178 4 1.9 150 2 .81
23 401 5 Se4 189 3 1.5 149 6 2.4
24 379 5 5.1 187 3 1.5 148 2 +80
25 358 5 4.8 179 3 l.4 147 1 «40
26 342 5 4.6 175 2 .95 151 1 41
27 327 5 be4 170 10 4.6 152 1 41
28 316 21 18 166 4 1.8 154 1 42
29 309 & 3.3 164 4 1.8 155 1 .42
30 298 6 4.8 171 6 2.8 154 1 42
31 286 3 2.3 194 4 2.1 = = -
TOTAL 16478 == 559.8 6706 — 83.65 4919 = 36.78
TOTAL DISCHARGE FOR YEAR (CFS-DAYS) 267142
TOTAL SUSPENDED-SEDIMENT DISCHARGE FOR YEAR (TONS) 106249.96


http:106249.96
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KOOTENAI RIVER BASIN

12303000 KOOTENAI RIVER AT LIBBY, MONT.
LOCATION,.--Lat 48°23'52", long 115°32'4+8", in NWNE} sec.3

T.30 N., R.31 W., Lincoln County, at bridge on State

Highway 37 at Libby, 1,800 ft upstream from gaging sta%ion, 0.5 mile downstream from Libby Creek,, and at

mile 204.6.

TIME
DATE
0CT.
13... 1200
NOV.
16cae 1500
DEC.
09,00 1145
JAN.
2040 1330
FEB.
16aae 1315
MAR .
1640e 1300
APR.
13... 1200
MAY
18... 1145
JUNE
08ess 1200
JuLy
28s0. 1100
AUG.
16050 1030
SEP.
15¢.. 0930
TIME
DATE
JAN.
20... 1330
APR.
13... 1200
JuLy
28eee 1100
AUG.
16eee 1030
SEP.
15... 0930
DATE
JUuLY
28..0

DIS-
CHARGE
(CFS)

4960
3610
4300
4500
6370
3500
7700
36300
62500
20800
11700
7120

DIS~-
CHARGE

(CFS)
4500
7700
20800
11700
7120

TIME

1100

CHEMICAL ANALYSES, WATER YEAR OCTOBER 1970 TO SEPTEMBER 1971

DIS-
SOLVED
CAL-
CIuM
(CA)
{MG/L)

DIS-
SOLVED
ARSENIC

(AS)
(uG/L)

DIS-

CHARGE

{CFS)

20800

PO-
TAS~
SIUM
(K)

(MG/L)

DIS-
SOLVED
CAD-
MIUM
(co)
(uG/L)

TOTAL

ARSENIC

(AS)

tuc/L)

SULFATE
(S04)
(MG/L)

35

31

DIS-
SOLVED
CHRO-

MIUM

(CR)
(ug/L)

TOTAL
CAD-
MIUM
(cD)

(us/7L)

<1

CHLO-
RIDE
(cL)
(MG/L)

DIS~
SOLVED
COPPER

(cu)
(uG/L)

TOTAL
CHRO-
MIUM
{CR)
(uG/L)

DIS~
SOLVED
FLUOC-

RIDE

(F)
(MG/L)

.7

-9

1.0

.2
3

o5

DIS-
SOLVED
IRON
(FE)
(G/1)

70
20
20

20

TOTAL
COPPER
(cw)
(UG/L)

<10

DIS-
SOLVED
SOLIDS
(RESI-
DUE AT
180 C)
{MG/L)

183

DIS-
SOLVED
LEAD
(pPB)
(UG/L)

TOTAL

IRON

(FE)
(uG/L)

140

DIS-
SOLVED
SOLIDS
(TONS

PER
AC-FT)

DIS-
SOLVED
MAG-
NE-
SIUM
(MG)
{MG/L)

12

11

T4

TOTAL
LEAD
(PB)

(uG/L)

DIS-
SOLVED
SOLIDS
(TONS

PER

DAY)

2450

2190

3240

DIS-
SOLVED
MERCURY

(HG)
(uG/L)

.0
.8

-9

TOTAL

MERCURY

(HG)

(uG/L)

.0

HARD-

NESS
(CA,MG)

(MG/L)

150

DIS~
SOLVED
SELE-

NIUM

(SE)
(uG/L)

TOTAL
ZINC
(ZN)

(uG/L)

30

TUR=-

BID-

ITY
JTY)

DIS-
SOLVED
ZINC
{ZN)
(uG/L)

20
10
10



DATE

ocT.
13600
NOV.
16c0e
DEC.
09...
JAN.
20cee
FEB.
16eee
MAR.
16ecee
APR.
13...
MAY
18...
JUNE
08...
JuLy
28.e0
AUG.
16.c.
SEP.
15...

COLOR
(PLAT-
INUM-
COBALT
UNITS)

DATE

ocT.
13...
NOV.
164ee
DEC.
09...
JAN.
20eee
FEB.
16cce
MAR.
16ece
APR.
13...
MAY
18...
JUNE
08ece
JULY
28eee
AUG.
16...
SEP.
15...

KOOTENAI RIVER BASIN

12303000 KOOTENAI RIVER AT LIBBY, MONT.--Continued
DRAINAGE AREA.--10,240 sq mi, approximately.
PERIOD OF RECORD.--Chemical analyses:

July 1969 to September 1971,

CHEMICAL ANALYSES, WATER YEAR OCTOBER 1970 TO SEPTEMBER 1971

NITRATE
(N)
(MG/L)
.1
3

.2

TIME

1200
1500
1145
1330
1315
1300
1200
1145
1200
1100
1030
0930

NITRITE
(N)
{MG/L)
.010
010
.010
«030
- 000
000
-000
- 000
.010

+000

TEMP~
ERATURE
(DEG C)

7.5
3.5
<0
-0
2.5
4.0
6.0
7.5
9.0
17.0
17.0

11.5

NITRITE
PLUS
NITRATE
(N}
{MG/L)

.00
=30
00
-10
«10
-09

.02

FIELD DETERMINATIONS

AIR
TEMP-
ERATURE
(DEG C)
5.5
4.5
-2.0

4.0

3.0
7.0
10.0
20.5
24.0
21.0

2.0

AMMONI A
NITRO-
GEN
(N)
(MG/L)
.00
+09
.13
.02
.31
05
<07
«09
.10

SPECI-
FIC
COND-
UCTANCE
(MICRO-
MHOS)
300
340
170
320
275
340
290
215
195
225
255

300

ORGANIC

NITRO-
GEN
(N)

(HG/L)

+20

.13

+56

- 00

- 06

«02

08

DIS-

SOLVED
OXYGEN
(MG/L)
11.3
12.5
13.3
11.7
12.5
12.9
11.6
12.6
12.0
9.8
10.0
11.2

DIS-
SOL~
VED-
PHOS-
PHORUS
(P}
(MG/L)
.14
.24
.21
.21
13
«20
-050
060
050

+030

PH

(UNITS)

DIS~
SOLVED
ORTHO
PHOS~
PHATE
(P04}
(MG/L)
42
T4

<63

«38

ALKA-
LINITY
AS

CACO3

(MG/L)

116

122

122

120

98

120

100

88

93

84

97

117

TOTAL
PHOS-
PHORUS
(1 2]
(MG/L)
=13
.28
«31
.16
«35
10
«20
32
050

IMME-
DIATE
coLI-

FORM
(COL.
PER

100 ML)
12
12
38
120

120

22
48

28
25

68

TOTAL
ORGANIC
CARBON

(MG/L)

58
5.0

36
4.0
2.0
7.0
7.0
5.0
.0
6.0

FECAL
coLi-
FORM
(COL.
PER
100 ML)

86

20

80
120

BIOD-
CHEM-
ICAL
OXYGEN
DEMAND
(MG/L)
1.1
1.1
-8
le4
4.8
-7
1.9
7

«5

-7
1.7

177



178 KOOTENAI RIVER BASIN
12304500 YAAK RIVER NEAR TROY, MONT.
LOCATION,--Lat 48°33'43", long 115°58'09", in NE}SE{SE} sec.5, T.32 N.%
Forest, temperature recorder at gaging station on right bank 500 f
0.2 miie upstream from mouth, and 7.7 miles northwest of Troy.
DRAINAGE AREA,--766 sq mi.

PERIOD OF RECORD.--Water temperatures:

R.34% W., Lincoln County, Kootenai National
upstream from bridge on U.S. Highway 2,

May 1963 to September 1971 (seasonal records only).

TEMPERATURE (°C) OF WATER, WATER YEAR OCTOBER 1970 TO SEPTEMBER 1971

OCTOBER NOVEMBER DECEMBER JANUARY FEBRUARY MARCH

DAY MAX MIN MAX MIN MAX MIN MAX MIN MAX MIN MAX MIN
1 13.5 9.5 4.5 1.0 -— - — — _— — — -—
2 13.5 9.5 4.0 1.0 —— — — — — —_ — ——
3 13.5 9.5 3.0 1.0 i cwa S s N e —r i
4 13.5 9.5 3.0 1.0 -— - — —— —— — —
5 13.5 10.0 4.5 1.5 — -_— -— —_— -— _— — —
6 11.0 7.0 5.5 3.5 -—- -— — — — — — —
T 8.5 6.0 5.5 4.0 — —— - — —— -— — -
8 8.0 6.0 5.5 3.5 — - _— -_— — — — —
9 8.5 6.5 — -— —_— _— — — — — —— —
10 10.0 6.5 - s -— —— —— — —— — — ——
11 9.5 8.0 — — -— —_— — — — — — —
12 10.0 7.0 —— -— -— —— -— _— -— - 4.0 2.0
13 10.0 5.5 -— — -— - - — — — 4.5 3.0
14 8.5 4.0 -— —-—— _— — — -— — — 4.5 1.5
15 8.0 3.5 -_— —-— — — -_— — — —_— 4.5 3.0
16 7.0 3.0 —-— —— - -— — — —— — 45 1.5
17 8.0 3.0 -— —-— —-— —— -_— _— — _— 4.0 1.0
18 6.5 3.5 — -— -— _— -_— — -— — 4,5 0.5
19 8.5 5.5 — —-— -— - — _— — — 5.0 1.5
20 8.5 6.5 —_— — —-— — -— —_— —— -— 5.0 1.5
21 8.5 6.5 — -— -_— — —_— — — 4.5 1.5
22 8.5 6.0 -—— -— _— — _— 3.5 1.0
23 8.0 6.0 — —-— — —_— — 4.5 1.0
24 8.0 5.5 — —_— -— — — —— — 5.5 3.5
25 7.0 4.0 o —— —— —— -— — -— —— 5.5 3.0
26 5.0 3.0 — —— — — —-— — —— b 5.5 2.0
27 445 1.5 -_— —_— -— -—— —_— —_— _— — 4.5 2.0
28 4.5 1.0 . —— -— -— -— -— -— 5.0 3.5
29 4.0 1.0 — — -— -— - -— —_— 5.5 4.0
30 4e5 1.0 —_— -— -— -— -— -— -— 6.5 4, ;

31 4.0 1.0 -— —— -— -— -— —— — 6.5 3.
MONTH 13.5 1.0 — — - -_— _— —— _— — —_— —

LOCATION,--Lat 46°12'30"
of county bridge, 1.é

long 112°46'00", in NENE}NE} sec.?7

PEND OREILLE RIVER BASIN

12323800 CLARK FORK NEAR GALEN, MONT.,

miles downstream from Warm Springs

¢

T.5 N., R.9 W.,

CHEMICAL ANALYSES, JULY TO SEPTEMBER 1971

Deer Lodge County, on upstream side
reek, 1.9 miles southeast of Galen, and at mile 481.9.

DIS- DIS-
SOLVED PO- SOLVED COLOR
CAL- TAS- FLUD~- HARD- TUR- (PLAT-
DIS- CIUM SIUM RIDE NESS BID- INUM- NITRATE
TIME CHARGE (Cca) (K) (F) (CA,MG) 1Ty COBALT (N)
DATE (CFS) (MG/L) (MG/L) (MG/L) (MG/L) wTYw) UNITS) (MG/L)
JULY
254.a 1100 29 220 5.6 1.7 670 2 10 .2
AUG.
18... 1300 80 - == 3.8 == 1 5 -
SEP.
15<.. 1115 45 - - 2.7 - 2 10 f——
DIS~-
DIS- DIS- SOLVED DIS-
DIS- SOLVED SOLVED DIS- DIS- DIS- MAG— DIS- SOLVED DIS-
SOLVED CAD- CHRO- SOLVED SOLVED SOLVED NE- SOLVED SELE- SOLVED
DIS~ ARSENIC MIUM MIUM COPPER IRON LEAD SIUM MERCURY NIUM ZINC
TIME CHARGE (AS) (CD) (CR) cu) (FE) (P8) (MG) (HG) (SE) (IN)
DATE (CFS) (uG/L) (uG/L) (uG/L) (UG/L) (uG/L) (UG/L) (MG/L) (uG/7L) (uG/L) (uG/L)
JuLy
25... 1100 29 0 2 0 30 20 0 29 <0 0 180
AUG.
18400 1300 80 == s — — 20 - s .2 = 240
SEP.
15<ce 1115 45 - - - - 20 - e 2 - 530
TOTAL TOTAL
TOTAL CAD- CHRO- TOTAL TOTAL TOTAL TOTAL TOTAL
DIS- ARSENIC MIUM MIUM COPPER IRON LEAD MERCURY ZINC
TIME CHARGE (AS) (cDY (CR) (cu) (FE) (PB) (HG) (ZN)
DATE (CFS) (UG/L) (uG/L) (uG/L) (uG/L) (uG/L) (uG/L) (uG/L) (uG/L)
JULY
25eee 1100 29 10 1 0 <10 10 1 -0 260



KOOTENAI RIVER BASIN
12304500 YAAK RIVER NEAR TROY, MONT.--Continued

EXTREMES.--1970-71:
Water temperatures: Maximum, 25.0°C Aug. 8.

Period of record:
Water temperatures: Maximum, 25.0°C Aug. 8, 1971.

REMARKS, --Recorder removed Nov., 9 to Mar., 11, inoperative May 29 to June 15. Records furnished by Corps of
Engineers, U.S. Army,

TEMPERATURE (°C) OF WATER, WATER YEAR OCTOBER 1970 TO SEPTEMBER 1971

APRIL MAY JUNE JuLy AUGUST SEPTEM
DAY MAX HIN MAX MIN MAX MIN MAX MIN MAX MIN MAX
i 6.5 2.0 8.5 4.5 -— - 15.0 11.0 23.5 20.0 16.5
2 6.5 4.0 8.5 5.0 -— -— 15.0 11.0 24.0 20.5 15.0
3 7.0 3.5 8.5 4.5 _— -— 15.0 11.0 24.0 21.0 15.0
% 7.0 3.5 8.0 4.5 ——— -— 15.0 11.0 24.0 19.5 18.0
S 8.0 3.5 6.5 5.0 -— -— 15.0 11.0 24.0 20.0 18.5
3 8.5 4.0 6.5 5.0 -— -— 13.0 10.5 23.0 20.0 16.0
7 8.0 4.5 8.0 5.0 -—— -— 14.5 9.0 24,5 19.0 16.5
8 605 3.5 8.5 5.5 -— 14.5 11.0 25.0 20.0 16.5
9 6.5 4.0 8.5 5.5 - 15.0 12.0 2445 20.0 1645
i0 5.0 3.5 8.5 5¢5 - 15.0 13.0 24.5 19.5 18.0
11 445 3.0 9.0 6.0 -— -— 14.0 11.5 24.5 19.5 16.5
12 6.0 3.5 9.0 6.0 — -—— 15.5 11.5 2440 19.5 15.5
13 7.0 3.5 8.0 6.0 -— -— 16.5 12.0 23.5 18.5 15.5
14 6.5 4.0 8.0 6.0 -— —-— 18.0 13.0 23.0 18.5 14.5
15 6.5 5.0 7.0 5.5 -— -— 18.5 14.0 21.5 1645 14.0
16 6.0 4.5 7.0 5.5 11.5 8.5 19.5 1445 21.0 16.5 13.0
17 6.0 4.0 8.5 6.0 11.5 9.0 20.0 15.0 21.0 16.0 13.5
18 7.0 4.0 9.0 6.0 11.5 9.5 20.5 15.5 21.0 16.0 13.0
19 8.5 4.0 9.0 6.0 11.5 9.5 21.0 16.5 22.0 16.0 12.0
20 7.0 4.5 8.0 5.5 11.5 9.5 21.0 17.0 21.5 16.5 12.90
21 7.0 5.0 8.5 5.5 14.0 10.0 22.0 18.5 21.0 16.0 12.0
22 6.5 4.5 10.0 5.5 14.5 11.0 23.0 19.0 19.5 15.5 13,0
23 6.0 4.0 10.9 6.5 1445 12.0 22.0 18.5 18.5 14.5 14.0
24 6.0 3.5 10.0 65 14.0 11.0 22.0 18,0 19.5 14.5 13.5
25 6.5 4.0 10.0 6.5 14.0 11.0 22.0 18.5 21.0 15.5 13.0
26 6.5 4.0 10.5 6.0 13.5 10.0 21.5 18.0 21.0 15.5 11.5
27 6.5 4.5 10.5 7.0 13.5 10.5 22.0 18.5 21.5 16.0 11.0
28 6.0 4.5 10.0 7.0 13.0 10.0 22.0 19.0 20.5 17.0 11.0
29 6.5 4.5 — —— 12.0 9.5 21.0 17.0 21.5 16.0 11.0
30 8.0 4.5 === —— 14.5 9.5 21.5 18.0 20.0 18.0 10.0
31 -— -— -— —— — — 23.0 19.5 19.5 15.5 -—
MONTH 8.5 2.0 10.5 4.5 -— —-— 23.0 9.0 25.0 1445 18.5

YEAR 25.0 0.5

PEND OREILLE RIVER BASIN
12323800 CLARK FORK NEAR GALEN, MONT,--Continued
DRAINAGE AREA,--793 sq mi.
PERIOD OF RECORD.--Chemical analyses: July to September 1971.
CHEMICAL ANALYSES, JULY TO SEPTEMBER 1971

DIS- DIS-
SOL-  SOLVED BID-
NITRITE AMMONIA  VED-  ORTHO  TOTAL  TOTAL  CHEM-
PLUS  NITRO-  PHOS- PHOS-  PHOS-  ORGANIC ICAL
NITRITE NITRATE  GEN PHORUS  PHATE  PHORUS CARBON  OXYGEN
(N) (N) (N) (P) (P04) ) ) DEMAND
DATE (MG/L)  (MG/L)  (MG/L)  (MG/L)  (MG/L)  (MG/L)  (MG/L)  (MG/L)
JuLY
2%.4s .000 .20 .61 .040 .03 .050 8.0 1.2
AUG.
18505 - - —= — - - - 5.6
SEP.
15... - — == — - - - 742
FIELD DETERMINATIONS
IMME-
SPECI- DIATE  FECAL
FIC ALKA- coLI-  COLI-
AIR COND- DIS- LINITY FORM  FORM
TEMP-  TEMP—  UCTANCE  SOLVED PH AS (COL.  (COL.
TIME ERATURE ERATURE (MICRO-  OXYGEN CACO3 PER PER
DATE (DEG C) (DEG C)  MHOS) (MG/L) (UNITS)  (MG/L) 100 ML) 100 ML)
JULY
250w 1100 16.0 20.0 1260 8.6 7.9 108 160 20
AUG.
18+ 1300 18.5 23.0 1800 8.2 7.6 38 2100 20
SEP.

1500 1115 10.0 13.0 1700 11.0 7.5 69 2800 6

179

BER
MIN

14.0
13.5
13.5
14.0
14.0

13.5
12.0
13.0
13.0
13.0

14.0
13.0
12.0
10.5

9.5

10.5
9.0

P
@00 ODOL 0 0 O ™
DRI ERER e e
owwvwowm nwoecooo wow

e
.
(=]
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LOCATION,--Lat 46°23152"

DATE

oCT.
08...
NOV.
05...
DEC.
02...
JAN.
06ees
FEB.
03...
MAR .
05...
APR.
08...
MAY
0b...
JUNE
04ene

DATE

ocT.
08...
NOV.
05.ce
DEC.
02400
JAN.
06cee
FEB.
03...
MAR.
05¢0e
APR.
08...
MAY
06eee
JUNE
O04.0e

TIME

0900
0735
1630
1530
1410
0900
1630
0710
1300

TIME

0900
0735
1630
1530
1410
0900
1630
0710

1300

lwaukee Avenue at

DIS-
CHARGE
(CFS)
229
290
340
253
410
305
325
575

582

DIS-
CHARGE
(CFS)
229
290
340
253
410
305
325
575
582

long 112°
ISeer Lodge

DIS-
SOLVED
CAL-
CIUM
ca)
(MG/L)

DIS-
SOLVED
ALUM-
INUM

(AL)
(UG/7L)

200

DI

PEND OREILLE RIVER BASIN

12324200 CLARK FORK AT DEER LODGE, MONT.

L131n, in syésw& sec.33, T.8 N., R.9 W., Powell County, at county bridge on
1l.2.

and at mile

CHEMICAL ANALYSES, OCTOBER 1970 TO JUNE 1971

TIME CHARGE (cu)

DATE

ocT.
08.se
DEC.
02<00
JAN.
06...
FEB.
03...
MAR.
05...
APR.
08e0e
MAY
06ee.
JUNE
O4...

0900
1630
1530
1410
0900
1630
0710

1300

(CF

229
340
253
410
305
325
575

582

DIS-
DIS-  SOLVED  DIS- DIS-
PO- SOLVED  SOLIDS  SOLVED  SOLVED
TAS- CHLO-  FLUD-  (RESI-  SOLIDS  SOLIDS  HARD-
SIUM  SULFATE  RIDE RIDE  DUE AT  (TONS  (TONS  NESS
(K) (S04) (cL) (F) 180 C)  PER PER  (CA4MG)
(MG/L)  (MG/L)  (MG/L)  (MG/L)  (MG/L)  AC-FT)  DAY) (MG/L)
6.4 560 8.6 1.9 1030 1.40 637 690
6.0 680 2.7 1.4 1140 1.55 7179 790
5.2 660 5.6 1.9 1040 1.41 913 730
DIS- DIS- DIS-
DIS- DIS-  SOLVED  DIS-  SOLVED SOLVED  DIS- DIS~-
SOLVED  SOLVED BERYL-— SOLVED  CAD-  CHRO-  SOLVED  SDLVED
ARSENIC  BARIUM  LIUM  BORON MIUM MIUM  COBALT  COPPER
(AS) (BA) (BE) (8) (CD) (CR) (co) (cu)
(UG/L)  (UB/L)  (UG/L)  (UG/L)  (UG/L)  (UG/L)  (UG/L)  (UG/L)
0 0 0 30 1 0 0 40
-- -- -- 20 -- - - 0
- - - 30 - - - 0
[ 0 [ [ 17 0 7 7
- -- - 10 - - - 14
- - - 10 - -- - 25
0 100 0 30 2 0 0 15
- - -- 10 -- -- - 9
- -- — 20 - - -- 16
TOTAL TOTAL
TOTAL TOTAL  TOTAL MAN-  TOTAL  STRON-  TOTAL
S-  COPPER  IRON LEAD  GANESE MERCURY  TIUM ZINC
(FE) (PB) (MN) (HG) (SR) (ZN)
s) (UG/L)  (UG/L)  (UB/L)  (UG/L)  (UG/L)  (UG/L)  (UG/L)
20 200 7 360 - 580 180
60 400 50 600 <.1 450 220
- - - - .l - -
210 120 10 1000 - 330 350
- — - - .2 — ——
70 580 9 530 ol 490 200
- - - - 3 - -
110 1500 19 370 - 300 210

TUR=-

BID-

ITY
JTVu)

DIS~
SOLVED
IRON
{FE)
(UG/L)

60
100
120
120

20

30

20



PEND OREILLE RIVER BASIN 181
12324200 CLARK FORK AT DEER LODGE, MONT.--Continued
DRAINAGE AREA.--1,005 sq mi.
PERIOD OF RECORD,--Chemical analyses: July 1969 to June 1971 (discontinued).
CHEMICAL ANALYSES, GCTOBER 1970 TO JUNE 1971

DIS- DIS-
SoL- SOLVED BID-
COLOR NITRITE AMMONIA ORGANIC VED- ORTHO TOTAL TOTAL CHEM-
(PLAT- PLUS NITRO- NITRO- PHOS- PHOS- PHOS~ ORGANIC ICAL
INUM-~ NITRATE NITRITE NITRATE GEN GEN PHORUS PHATE PHORUS CARBON OXYGEN
COBALT {N) (N) (N) (N) (N) (P) (P0O4) (P} (c) DEMAND
DATE UNITS) {MG/L) (MG/L) (MG/L) (MG/L) (MG/L) (MG/L) (MG/L) (MG/L) (MG/L) (MG/L)
0oCT.
08.0e 3 5 020 e +05 +30 070 .22 .10 9.0 =
NOV.
05cee == 6 < -— .10 - «.030 =08 050 28 -8
DEC.
02.00 == -7 == e =06 = . 050 .01 .12 5.0 1.7
JAN.
Dbeewe 3 = - 060 =20 .12 - - -06 == 3.0 2.3
FEB.
03.0e = e = <50 «37 == S5 .07 .13 130 4.3
MAR.
05¢.. = == . =20 58 e - .10 070 il 1.4
APR.
[o]: PR 5 o4 <040 «40 +06 .20 .020 .15 .090 2.0 1.6
MAY
06ee. e == = «40 .21 neas = .15 .18 7.0 2.0
JUNE
O4eae == == == 26 - 14 = S= 12 «10 5.0 1.9

DIS—
SOLVED DIS- DIS~ DIS- DIS- DIS-
DIS- MAG- SOLVED DIS~ SOLVED DIS— SOLVED DIS- SOLVED  SOLVED DIS-
SOLVED NE- MAN- SOLVED  MOLY- SOLVED  SELE- SOLVED  STRON-  VANA- SOLVED
LEAD SIUM GANESE MERCURY  BDENUM  NICKEL NIUM SILVER TIUM DIUM ZINC
(PB) (MG) (MN) (HG) (MO) (NT) (SE) (AG) (SR) ) (ZN)
DATE (UG/L)  {MG/L)  (UG/L)  (UG/L)  (UG/L)  (UG/L)  (UG/L)  (UG/L)  (UG/L)  (UG/L)  (US/L)
ocT.
08... 0 - 380 .0 2 2 0 0 660 .3 190
NOV .
05400 0 - 830 .8 - - - - 560 -— 160
DEC.
02400 o -— 950 o4 - - - -- 700 - 150
JAN.
06e.. 0 26 4 - 2 2 2 0 530 2.0 520
FEB.
03sas 6 - 1400 .4 - - - - %20 - 130
MAR.
05:0 0 - 110 «2 - - - -— 710 - 140
APR.
08... 5 19 480 ol 0 1 0 1 580 .0 110
MAY
06aes 0 - 150 &1 - - - - 530 - 10
JUNE
Oboos 2 - 170 3 - - -— -- 550 - 40
FIELD DETERMINATIONS
IMME-
SPECI- DIATE  FECAL
FIC ALKA- coLI-  CoLI-
AIR COND- DIS- LINITY FORM  FORM
TEMP- TEMP-  UCTANCE  SOLVED PH AS (COL.  (COL.
TIME  ERATURE ERATURE (MICRO-  OXYGEN CACO3 PER PER
DATE (DEG C) (DEG C)  MHOS) (MG/L) (UNITS)  (MG/L) 100 ML) 100 ML)
ocT.
Nge... 0900 4.5 .0 1190 10.9 7.9 126 18000 11000
05... 0735 3.0 2.0 1100 10.5 7.7 121 0 8
1630 1.0 6.5 1250 11.6 8.0 120 - 10
1620 — - - - - - 13 -
1530 .0 -1.5 1380 11.6 7.4 130 68 22
1410 1.5 -5.0 960 11.0 7.5 92 110 0
05... 0900 .0 -7.0 1310 11.6 7.9 105 47 13
APR.
“ge... 1630 8.5 13.0 1250 11.6 8.1 106 5500 120
06ess 0710 10.5 8.5 845 9.8 7.7 7 4300 100
JUNE

04.ce 1300 12.5 15.0 810 9.8 7.8 75 5700 2800



182

LOCATION.--Lat 46°31111", long 112°48'27", near center of east line of sec
county bridge at Garrison, 1 mile downstream from Little Blackfoot Riv

DATE

0CT.
08cee
NOV.
05ese
DEC.
03...
JAN.
06ecae
FEB.
03.0.
MAR .
05...
APR.
0%9«cc
MAY
06eea
JUNE
02...

DATE

ocT.
08eee
NOV.
05¢ee
DEC.
03...
JAN.
06cee
FEB.
03...
MAR .
05...
APR.
09¢ee
MAY
0beee
JUNE
02...

CHEMICAL ANALYSES, OCTOBER 1970 TO JUNE 1971

PEND OREILLE RIVER BASIN
12324600 CLARK FORK AT GARRISON, MONT.

.23, T.9 N.
er and at m:

R.IO W
{1e iy, 50

DIS-
DIS- DIS- SOLVED DIS— DIS-
SOLVED PO~ SOLVED SOLIDS SOLVED SOLVED
CAL- TAS- CHLO- FLUD- (RESI-  SOLIDS  SOLIDS HARD-
DIS~ CIumM SIUM SULFATE RIDE RIDE DUE AT (TONS (TONS NESS
TIME CHARGE (CA) (K) (S04) (cL) (F) 180 C) PER PER (CA4MG)
(CFS) {MG/L) (MG/L) (MG/L) (MG/L) (MG/L) (MG/L) AC-FT) DAY) (MG/L)
1145 318 = 5.5 360 8.0 1.0 729 <99 626 540
1000 379 - 5.3 - — 1.2 ws “u s =
0800 383 - 5.3 - - 1.5 - — — s
1030 370 250 e 620 4.1 1.3 1090 1.48 1090 720
1115 640 - - - - - - - — —
1200 430 - - - - - - - —_— -
1000 480 180 - 390 - - - - - 510
0915 1130 -— - - - - -— -— - -
1230 1460 - - - - — - —_— - .
DIS- DIS- DIS- DIS-
SOLVED DIS- DIS- SOLVED DIS- SOLVED SOLVED DIS- DIS-
ALUM- SOLVED SOLVED BERYL- SOLVED CAD- CHRO~ SOLVED SOLVED
DIS- INUM ARSENIC BARIUM LIUM BORON MIUM MIUM COBALT COPPER
TIME CHARGE (AL) (AS) (BA) (BE) (8) (co) (CR) (C0) (cu)
(CFS) (ug/L) (uG/L) (UG/L) (uG/L) (uG/L) (UG/L) (UG/L) (UG/L) (uG/L)
1145 318 100 0 0 0 30 0 0 0 22
1000 379 100 ) 0 0 20 4 0 0 27
0800 383 200 10 0 0 20 2 0 0 16
1030 370 - - -— -— 40 - - - 0
1115 640 - - - - 10 — - - 14
1200 430 - - - - 10 - - - 64
1000 480 - - - -— - - - - -
0915 1130 - - - - 0 - - —— 6
1230 1460 - - - - 30 - - -— 21
TOTAL TOTAL
TOTAL TOTAL TOTAL MAN- TOTAL STRON- TOTAL
DIS- COPPER IRON LEAD GANESE MERCURY TIUM ZINC
TIME CHARGE (cuy (FE) (PB) (MN) (HG) (SR) {ZN)
DATE (CFS) tue/L) ue/L) e/L) (uG/L) (ue/L) eG/L) (ue/L)
0oCT.
08.se 1145 318 20 170 3 270 s 510 150
NOV.
05440 1000 379 e e - i .2 - =
DEC.
03..0 0800 383 20 140 <1 320 <.1 410 130
FEB.
03..e 1115 640 130 90 10 690 <.l 250 250
MAR.
05¢00 1200 430 == = = - 2 = -
APR.
09.ee 1000 480 40 420 i / 300 - 360 100
MAY
06.ee 0915 1130 == e e S el i~ =
JUNE
02... 1230 1460 90 . 1300 14 300 .2 240 150

., Powell County, at

TUR=

BID-

1Ty
(JTu)

DIS-
SOLVED
IRON
(FE)
(us/L)

90
140
140

560

40
70



DRAINAGE AREA,.--1,550 sq mi.

PERIOD OF RECORD.--Chemical analyses:

DATE

ocT.
08...
NOV.
05¢ee
DEC.
03...
JAN.
06...
FEB.
03...
MAR .
05...
APR.
09...
MAY
06eee
JUNE
0240

DATE

ocv.
[+]. P
NOV.
05..e
DEC.
03..e
JAN.
0beee
FEB.
03...
MAR.
05¢00
APR.
0900
MAY
06.c.
JUNE
0240

COLOR
(PLAT-
INUM-
COBALT
UNITS)

~N

DIS-
SOLVED
LEAD
(PB)
(uG/L}

NITRATE
(N)
{MG/L)

DIS-

SOLVED
MAG~
NE-
SIUM
(MG)

(MG/L)

TIME

1145
1000

0800
1600

1030
1115
1200
1000
0915

1230
1630

PEND OREILLE RIVER BASIN
12324600 CLARK FORK AT GARRISON, MONT.--Continued

July 1969 to June 1971 (discontinued).

CHEMICAL ANALYSES, OCTOBER 1970 TO JUNE 1971

NITRITE
(N)
(MG/L)

010

(uG/L)

210

680

880

190

100

80

TEMP-
ERATURE
(DEG C)
4.5
3.0

.0

-0
5
-0
5.0
9.0

10.0
10.5

NITRITE

(MG/L)

DIS-
SOLVED
MERCURY
(HG)
(uG/L)
-0
-0

4

o4

.2

.1

.1

FIELD DETERMINATIONS

AIR
TEMP—
ERATURE
(DEG C)
9.5
4.5

-8.5

-12.5
-4.0
-2.0
10.5
10.5

15:0

AMMONIA

NITRO-
GEN
(N}

{(MG/L)

.03

09

.18

-20

- 32

<43

DIS-
SOLVED
MOLY-
BDENUM

(MO}
(ue/L)

SPECI-
FIC
COND-
UCTANCE
{MICRO-
MHOS)

900
1030

1210

1250
700
1130
910
660
600

ORGANIC

NITRO-
GEN
(N)

{MG/L)

.21

DIS-
SOLVED
NICKEL

(NI)
(uG/L)

DIS-
SOLVED
OXYGEN
(MG/L)
11.9
11.8

11.6

12.0
11.4
12.5
11.8
10.3

10.2

DIS-
SOL-
VED-
PHOS-
PHORUS
{P}
(MG/L)

.080

050

- 040

DIS-
SOLVED
SELE~

NIUM

(SE)
(uG/L)

PH

(UNITS)

DIS-
SOLVED
ORTHO
PHOS-
PHATE
(P04)
(MG/L)
-15
12
+01

00

«10
=09
.12
.15

DIS=-
SOLVED
SILVER

(AG)
{UG/L)

ALKA-
LINITY

CACO3

(MG/L)
106
131

129

148
97
114
106
b £

81

TOTAL
PHOS—
PHORUS
{P)
{MG/L)
-080
060
<070

=16

070

.12

«10

DIS~
SOLVED
STRON-

TIUM

tSR)
(uG/L)

540
640
620
530
420
600
410
250

530

IMME-
DIATE
coLI-

FORM
(COL.
PER

100 ML)
980

750

130
400
1100
93
6000

5100

1700

TOTAL

ORGANIC
CARBON

(c)
(MG/L)

17

12
5.0
«0

11
3.0
3.0
5.0

440

DIS-
SOLVED
VANA-

DIUM

(v)
fus/L)

-6
.2

7

FECAL
COLI-
FORM
(CoL.
PER
100 ML)
230
58

52

120
T4
0
170

440

60

183

BID-
CHEM-

ICAL
OXYGEN
DEMAND
(MG/L)

-8
2.7
2.7
4.2
1.1
1.9

2.0

DIS-
SOLVED
ZINC
(ZN)
(uG/L)

90
180
140
380
130
140

90

20

70



18+ PEND OREILLE RIVER BASIN
12331600 CLARK FORK AT DRUMMOND, MONT.

LOCATION.--Lat 46°39'45", long 113°08'57", in SENWiSE} sec.3l, T.1l N., R.12 W., Granite County, at bridge on U.S.
Highway 104, 0.4 milé southwest of Dn’:.mmond, 0.9 mile downétream from Flint éreek and at mile 417.0.

CHEMICAL ANALYSES, JULY TO SEPTEMBER 1971

DIS- DIS-
SOLVED PO~ SOLVED COLOR
CAL- TAS- FLUO- HARD- TUR~- (PLAT-
DIS- CIuM SIUM RIDE NESS BID- INUM- NITRATE
TIME CHARGE (CA) (K) (F) (CA,MG) 1Ty COBALT (N)
DATE (CFS) (MG/L) (MG/L) (MG/L) (MG/L) (JTU) UNITS) (MG/L)
JULY
24¢e0 1120 246 130 4.6 1.0 400 1 9 B
AUG.
17eee 1145 223 - — -9 _= 3 7 -
SEP.
15... 1545 384 = = N — 6 10 ]
DIS-
DIS- DIS~ SOLVED DIS~
DIS- SOLVED SOLVED DIS- DIS- DIS- MAG- oIS~ SOLVED DIS-
SOLVED CAD- CHRO- SOLVED SOLVED SOLVED NE- SOLVED SELE- SOLVED
DIS- ARSENIC MIUM MIUM COPPER IRON LEAD SIUM MERCURY NIUM ZINC
TIME CHARGE (AS) (cD) (CR) (cu) (FE) (PB) (MG) (HG) (SE) {ZN)
DATE (CFS) (uG/L) (UG/L) (uG/7L) (UG/L) (uG/L) tuG/L) (MG/L) (uG/L) (u6/L) (uG/L)
JULY
24000 1120 246 0 0 0 20 10 0 19 .0 4 30
AUG.
17... 1145 223 = - - - 20 = — .l = 0
SEP.
15... 1545 384 - - - - 10 - - .2 -_ 20
TOTAL TOTAL
TOTAL CAD- CHRO- TOTAL TOTAL TOTAL TOTAL TOTAL
DIS- ARSENIC MIUM MIUM COPPER IRON LEAD MERCURY ZINC
TIME CHARGE (AS) (cD) (CR) (cu) (FE) (PB) (HG) (ZN)
DATE (CFS) (UG/L) (uG/u) (uG/L) (/L) (uG/L) (uG/L) (uG/L) (uG/L)
JULY
2400 1120 246 10 <1 0 20 10 5 -0 30



DRAINAGE AREA.--2,378 sq mi.

PERIOD OF RECORD.--Chemical analyses:

PEND OREILLE RIVER BASIN
12331600 CLARK FORK AT DRUMMOND, MONT.--Continued

July to September 1971.

CHEMICAL ANALYSES, JULY TO SEPTEMBER 1971

TOTAL TOTAL
PHOS~ ORGANIC
PHORUS CARBON
(c)
{MG/L) {MG/L)

tP)

090

ALKA-

LINITY
PH AS

CACO3

(MG/L) (UNITS) (MG/L)

DIS- DIS~
SOL- SOLVED
NITRITE AMMONIA VED- ORTHO
PLUS NITRO- PHOS~- PHOS~-
NITRITE NITRATE GEN PHORUS PHATE
(N} (N) (N} (P) (PO&)
DATE (MG/L) {(MG/L) {MG/L) (MG/L) (MG/L)
JuLy
240400 .000 - 07 .10 .080 .18
AUG.
17¢.. == — - - —_
SEP.
15... - - - - -
FIELD DETERMINATIONS
SPECI-
FIC
AIR COND- DIS—-
TEMP- TEMP=~ UCTANCE SOLVED
TIME ERATURE ERATURE (MICRO- OXYGEN
DATE (DEG C) (DEG C) MHOS)
JULY
24... 1120 18.0 25.0 800 8.8
AUG.
17eee 1145 16.0 24.5 750 10.0
SEP.
15...« 1545 12.0 17.0 650 10.8

8.2 177
8.2 189
8.2 190

BID-

IMME-
DIATE
coLI-

FORM
(CoL.
PER

100 ML)

58
280

100

CHEM-
ICAL
OXYGEN
DEMAND
(MG/L)

9

1.5

FECAL
coLI-
FORM

(COL.

100 ML)

25
62
40

185



186 PEND OREILLE RIVER BASIN

12334650 BLACKFOOT RIVER BELOW ALICE CREEK, NEAR LINCOLN, MONT.

LOCATION.--Lat 46°59121", long 112°30'40", in SE}SE}SWE sec.sé T.1% N., R.7 W., Lewis ani Clark County, at gaging

station at bridge 0.4 mile upstream from mouth of Hogum
8.2 miles northeast of Lincoln.

DRAINAGE AREA.--96.9 sq mi.

CHEMICAL ANALYSES, WATER YEAR OCTOBER 1970 TO SEPTEMBER 1971

DIS~
DIS- SOLVED
DIS- SOLVED MAG- PO-
SOLVED CAL- NE- TAS-
DIS~ TEMP- SILICA TRON CIum STUM SODIUM STuM
TIME CHARGE ERATURE (s102) (FE) (ca) (MG) (NA) (K)

DATE (CFS) (DEG C) (MG/L) (uG/sL) (MG/L) (MG/L) (MG/L) (MG/L)
ocr.

02... 0900 20 6.5 14 - 34 12 2.7 1.1

15440 1230 21 - - 0 s 12 == —

23... 0800 20 6.0 13 == 30 11 2.5 1.0
NOV.

18... 1100 17 2.0 - 70 = e L =

19... 1300 17 2.0 14 = 23 7.1 1.5 .6

30ee. 0900 18 2.0 13 == 27 11 2.4 1.4
DEC.

Oless 1520 18 1.5 12 —— 27 12 2.1 1.3

2404 1730 14 .0 12 == 25 12 1.9 1.2
JAN.

[ LT 1730 15 .0 14 50 31 12 2.4 1.3

2laes 1500 19 -0 21 110 = 11 et g

1730 12 «0 12 40 2 11 2.1 1.1

1530 23 -0 13 10 25 11 2.4 1.4

1730 18 -0 12 20 25 11 2.4 1.2

1230 23 -0 14 10 28 12 3.1 1.3

1730 19 3.5 13 30 25 11 2.9 1.4

1730 49 3.5 12 20 23 9.5 2.2 1.2

1730 107 4.5 = = - == = ot

1730 360 3.5 11 30 16 6.9 1.6 -9

1730 868 5.5 10 40 15 6.2 1.4 o4

1030 536 4.5 - 50 - 6.8 == ==

1730 260 6.5 10 30 19 1.7 1.6 o4

1730 216 14.0 10 10 18 7.7 1.6 -6

1000 188 9.5 - - - - = —

1230 75 11.5 12 20 23 9.0 2.1 o7

1730 47 16.0 18 10 26 11 2.0 6

1200 46 10.5 == 30 == 10 = ==

1720 28 19.5 32 10 26 11 2.2 .8

1225 24 17.5 14 10 28 11 2.7 o7

1715 17 17.5 14 10 29 11 2.5 -8

1715 18 15.0 14 0 29 12 2.6 1.0

1730 19 9.0 13 [} 29 12 2.5 1.0

BICAR-
BONATE
(HCOD3)
(MG/L)

151

134

101
134

134
129

147

128

126
126

134
123

103
78
70
90
95

117

123

132

141
149

149
141

CAR-
BONATE
(CO3)
(MG/L)

o ©

reek, 3.0 miles downstream from Alice Creek, and

SULFATE
(504)
(MG/L)

9.3

8.5

9.3
-8



PERIOD OF RECORD.--Chemical analyses:
Water temperatures:

EXTREMES,--1970-71:
Water temperatures:

PEND OREILLE RIVER BASIN
12334650 BLACKFOOT RIVER BELOW ALICE CREEK, NEAR LINCOLN, MONT.--Continued

October 1970 to September 1971,
October 1970 to September 1971.

187

Maximum, 21.5°C Aug. 8; minimum,freezing point on many days during November to April.

REMARKS.--Thermograph recorder installed Nov. 25, recorder stopped Jan. 18-20,

DATE

0CT.
02400
15¢..
23e.e

NOV.
18440
19...
30...

DEC.
Oless
2%e0s

CHLO~-
RIDE
{(cL)
(MG/L)

1.8

DIS~
SULVED
FLUO-

RIDE

(F}
(MG/L)

.1

.1

2
-3

.1
.1

.1

l.4

.3
3

ol
.1

.1

-1

.1

.1

.0

«3

.6

.5

-0
<0

.1
el

CHEMICAL ANALYSES, WATER YEAR OCTOBER 1970 TO SEPTEMBER 1971

NITRITE
PLUS
NITRATE
(N)
{MG/L)

.00
-30
.10

.10
.10

.00
.10

.01
.03
.00
.01
.02
.00
L4
.40

.00
.00

«02
-01

DIs-
SOLVED
ORTHO
PHOS-
PHATE
(P04)
{MG/L)

05
«00
+05

.00
.06

«00
.03

.03
.03
.03
.03
.03
1
.03
.06

.03
.03

.03
03

DIS-
SOLVED
SOLIDS

(SUM OF
CONSTI-
TUENTS)
(MG/L)

150
137

105
135

134
128

140
120

140
136

142
128

121
85
82
%
94

118

140

169

138

140

143
130

DIS-
SOLVED
SOLIDS
(TONS

PER
AC-FT)

.21

.19

.15
+21

.19
.19

=19
.16

-19
.19

.19
.17

.16
o
.11
<13
.13
.16
.19
23

.19
.19

.19
.18

DIS~
SOLVED
SOLIDS
(TONS

PER

DAY)

6T.4
54.8
23.9
17.8
12.8

8.94
6.43

6.95
6.67

HARD-

NESS
(CA,MG)

{MG/L)

130

120
87
110

120
110

130
110
110
110

120
110

96
68
63
79
77
94
110
110
120
120

120
120

NON-

CAR-
BONATE
HARD-
NESS
(MG/L)

0 w o w

w

-~ o oo

SODIUM
AD-
SORP-
TION
RATIO

.1
-1
.1
-1

o1
o1

o1
el

o1
el

.1
el

o1
.1
.1
.1
.1
o1
.1
.1

.1
.1

.1l
.1

SPECI-
FIC
COND-
UCTANCE
{MICRD-
MHOS )

254
229
159
225

237
228

241
226
208

213
213

242
224

218
179
141

128
155
158
168
182
202
204
220

229
235

239
232

PH

(UNITS)

® ©® ®®m O®®
e )e ee e e
Lol g N

@ ™
.

..

~~®
R
D@~NO NS > NN

e
.
@

-
O] °
0

N 00O O~

™ ®
)
—
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DATE

ocT.
15...
JAN.
2leee
MAY
l4...
JULY
09...

PEND OREILLE RIVER BASIN

12334650 BLACKFOOT RIVER BELOW ALICE CREEK, NEAR LINCOLN, MONT.--Continued

TIME

1230
1500
1030
1200

CHEMICAL ANALYSES, WATER YEAR OCTOBER 1970 TO SEPTEMBER 1971

DIS-

JUNE
07c..
10e.e
26eee

JuLy
070
09...
30...

AUG.
06cee
07aee
25400

SEP.
13.00
16cca
29e.e

TEMP-

CHARGE ERATURE

(CFS)

21
19
536

46

(DEG C)

-0
4.5
10.5

METHY-
DIS- LENE
DIS- SOLVED BLUE
SOLVED MAN- ACTIVE
DIS- BORON GANESE SUB~-
TIME CHARGE (8) (MN) STANCE
(CFS) (UG/L)  (UG/L)  (MG/L)
0900 20 4 o —
1230 21 0 0 .02
0800 20 0 == =
1100 17 - 48 .03
1300 17 0 == e
0900 18 0 == s
1520 18 10 - -
1200 16 - - .05
1730 14 0 == e
1730 15 e 0 -
1500 19 40 0 .00
1730 12 - 30 =
1530 23 - 40 -
1030 21 - == <00
1730 18 — 7 =
1230 23 e 0 -
1620 17 - -- .01
1730 19 - 0 bt
1730 49 - 10 -
1730 107 - -— «00
1730 360 - 0 =2
1730 868 - 0 gt
1030 536 30 0 ~00
1730 260 = 0 =
1730 216 e 0 -
1000 188 - - .00
1230 75 - 0 ==
1730 47 - 0 -
1200 46 10 0 +00
1720 28 - 0 &=
1315 23 - = .00
1225 24 == 0 =
1715 17 == 10 ==
1715 18 - 0 ==
1615 23 == - .00
1730 19 i 0 ==
DIS- DIS- DIS-
SOLVED DIS- DIS- SOLVED  SOLVED
ALUM- SOLVED  SOLVED  BERYL- CAD-
INUM ARSENIC  BARIUM LIUM MIUM
(AL) (AS) (BA) (BE) (co)
(UG/L)  (UG/L)  (UG/L)  (UG/L)  (UG/L)
0 0 0 0 0
100 0 0 0 0
400 0 100 0 0
200 4 200 0 0

DIS~
SOLVED
CHRO-

MIUM

(CR)
(UG/L)

DIS-
SOLVED
COBALT

(co)
{ue/L)

o & ©



12334650 BLACKFOOT RIVER BELOW ALICE CREEK, NEAR LINCOLN, MONT.--Continued

PEND OREILLE RIVER BASIN *

CHEMICAL ANALYSES, WATER YEAR OCTOBER 1970 TO SEPTEMBER 1971

DATE

ocT.
15000
NOV.
18c.e
DEC.
10ce.
JAN.
2lees
FEB.
1lece
MAR.
1less
APR.
15600
MAY
14¢..
JUNE
10...
JULY
09,00
AUG.
0beee
SEP.
16ee0

TIME

1230
1100
1200
1500
1030
1620
1730
1030
1000
1200
1315

1615

FIFLD DETERMINATIONS

SPECI-
FIC ALKA-
AIR COND- DIS- LINITY
TEMP- TEMP- UCTANCE SOLVED PH AS
ERATURE ERATURE (MICRD- OXYGEN CACO3

(DEG C) (DEG C) MHOS) (MG/L)  (UNITS) (MG/L)

4.5 8.0 220 11.0 7.8 98
2.0 3.0 230 12.0 8.1 110
1.0 -2.5 230 12.6 8o 105
-0 -6.5 208 12.6 8.3 107
.5 1.5 215 13.0 8.1 103
3.0 3.0 225 12.0 8.3 107
4.5 15.0 175 11.6 7.8 12
4.5 7.5 140 10.0 7.8 61
9.5 12.0 170 9.4 8.0 74
10.5 24.0 205 9.2 7.3 89
13.5 30.0 245 9.2 845 115

9.0 11.0 235 11.0 8.0 123

189



MARCH
MIN

MAX

FEBRUARY
MIN

MAX

JANUARY
MIN

MAX

DECEMBER
MIN

PEND OREILLE RIVER BASIN
MAX

12334650 BLACKFOOT RIVER BELOW ALICE CREEK, NEAR LINCOLN, MONT,--Continued

TEMPERATURE (°C) OF WATER, WATER YEAR OCTOBER 1970 TO SEPTEMBER 1971
OCTOBER NOVEMBER
MAX MIN MAX MIN

190

DAY

-

nnnvno
* o0 0 0

oocoo0oo

ococonn
o s e o o
T EONTN

oococoo
© s o o 0
oCcocoo

ooocoo
© 8 e e 0
1122‘.

0.0
MIN

SEPTEMBER

6.5
MAX

0.0
MIN

AUGUST

MAX

JuLy
MIN

MAX

JUNE
MIN

MAX

MIN

MAY

1.0
MAX

MIN

APRIL

MAX

MONTH
DAY

[ X-X-N-N-}
* o0 00
ninuno~
o
cowoo
° e 8 o @
et NN
ot ol ot
conoo
]
-O 0O
NN~NN
cownwno
I
cCOoO® O
-
nomnnn

Ll KU

15.0
16.0
16.
16.
17.0

12.0
13.5
11.5
11.0
10.5

19.0
21.0
21.5
21.0
20.5

=N-X-R-N-]
" 0o 0 o 0
OO O~

14.0
15.5
16.5
16.5
18.0

cocoown
[
OO0

9.0
13.5
14.0
13.5
13.5

nunnon
* o8 s o
TEFONn

0-00000
-

0 onnn
om~mOO0O

14.0
15.0
15.
13.
10.5
10.5
10.0
10.
9.
8.0
17.0

10.5
10.0
10.0
11.0
10.5
10.5
10.0
10.0
10.0
10.0

9.0
10.0
11.0
12.0
13.0
11.5

9.0

21.0
20.5
21.0
18.0
19.0
18.5
19.0
19.0
19.5
19.0
19.5
19.0
16.5
19.0
16.5
19.0
20.5
21.0
15.0
15.0
16.0
21.5

10.0
11.5
11.0
10.5
11.0
12.0
12.0
11.0
11.5
11.5
10.0
10.5
11.0

9.5
10.0
10.0

8.0

20.0
20.0
20.0
20.0
18.5
21.0
19.0
20.0
19.0
19.5
20.0
16.0
14.5
19.0
19.5
19.5
21.0

8.5
8.5
9.5
10.0
9.5
10.0
11.5
11.5
11.0
11.0
6.5

14.0
13.0
13.5
14.5
15.5
17.0
19.0
18.0
18.0
16.0
19.0

8.0 13.5 3.5
21.5

MONTH
YEAR



PEND OREILLE RIVER BASIN
12334650 BLACKFOOT RIVER BELOW ALICE CREEK, NEAR LINCOLN, MONT.--Continued

SUSPENDED-SEDIMENT DISCHARGE, WATER YEAR OCTOBER 1970 TO SEPTEMBER 1971

SUsS-
PENDED
SUS- SEDI-
PENDED MENT
TEMP~ DIS~- SEDI- DIS-
TIME ERATURE CHARGE MENT CHARGE
DATE (DEG C) (CFS) {MG/L) (T/DAY)
oCcT.
15... 1230 4.5 21 7 40
NOV.
18.c0 1100 2.0 16 2 «09
DEC.
10cea 1200 1.0 16 1 .04
JAN.
2lese 1500 «0 19 7 +36
FEB.
1l... 1030 5 22 4 24
MAR.
lleaa 1620 3.0 16 16 69
APR.
1500 1730 4.5 96 13 3.4
MAY
lbese 1120 6.5 396 18 19
JUNE
02400 1205 9.0 296 5 440
10cee 1000 9.5 189 3 1.5
JuLy
09... 1200 10.5 46 2 «25
AUG.
06eee 1315 13.5 23 1 =06
SEP.

160aa 1615 9.0 22 4 224



192

DATE

ocT.
07aee
NOV .
04ece
DEC.
02...
JAN.
0840
FEB.
02...
MAR .
03...
APR.
07e.ee
MAY
[
JUNE
02...

DATE

ocT.
07e0n
NOV.
O4aaa
DEC.
02...
JAN.
08eae
FEB.
02...
MAR .
03...
APR.
07ean
MAY
04,00
JUNE
02...

PEND OREILLE RIVER BASIN

12340500 CLARK FORK ABOVE MISSOULA, MONT.

LOCATION,--Lat )+6°52'01”, long 113°58'57",
Van Buren Street Bridge in Missoula, O.
gaging station, and at mile 358.3.

CHEMICAL ANALYSES, OCTOBER 1970 TO JUNE 1971

DIS-
DIS- DIS- SOLVED DIS- DIS-
SOLVED PO- SOLVED  SOLIDS  SOLVED  SOLVED
CAL- TAS- CHLO- FLUO- (RESI-  SOLIDS  SOLIDS  HARD-
DIS- CIUM SIUM  SULFATE  RIDE RIDE DUE AT  (TONS (TONS NESS
TIME CHARGE (CA) (K) (504) (cL) (F) 180 C) PER PER (CA4MG)
(CFS) (MG/L)  (MG/L)  (MG/L)  (MG/L)  (MG/L)  (MG/L)  AC-FT) DAY) (MG/L)
0830 1880 -- 2.9 88 3.9 o4 284 .39 1440 220
0730 1610 - - - - - -— - - -
0900 1640 -- - - - - - - - -
1000 1000 83 2.4 130 7.8 .5 356 .48 961 270
1445 5300 - “z = = e = i - -
1730 2000 -- - -- - - - - - -
1730 2630 71 247, 140 1.9 .6 350 .48 2490 230
1720 10800 - - - - - - - - -
1700 13900 -— == == =53 -- - - -- -
DIS- DIS- DIS- DIS-
SOLVED DIS- DIS- SOLVED DIS- SOLVED  SOLVED DIS- DIS-
ALUM- SOLVED  SOLVED  BERYL-  SOLVED CAD- CHRO- SOLVED  SOLVED
oIS- INUM ARSENIC  BARIUM LIUM BORON MIUM MIUM COBALT  COPPER
TIME CHARGE (AL) (AS) (BA) (BE) (8) (co) (CR) (co) (cu)
(CFS) (UG/L)  (UG/L)  (UG/L)  (UG/L)  (UG/L)  (UG/L)  (UG/L)  (UG/L)  (UG/L)
0830 1880 100 0 0 0 30 0 0 0 17
0730 1610 - - - - 10 - - -- 0
0900 1640 - - - - 10 - - - 0
1000 1000 - 0 0 0 30 ] 0 0 2
1445 5300 - = - - 0 - - — 11
1730 2000 - -— - - 10 - - -- 32
1730 2630 200 0 200 0 30 0 0 4 24
1720 10800 -- - -- -- 10 - - - 4
1700 13900 - - - - 20 - - - 9
TOTAL TOTAL
TOTAL TOTAL  TOTAL MAN- TOTAL STRON-  TOTAL
DIS- COPPER IRON LEAD GANESE MERCURY TIUM ZINC
TIME CHARGE (cu) (FE) (PB) (MN) (HG) (SR) (ZN)
DATE (CFS) (UG/L)  (UG/L)  (UG/L)  (UG/L)  (UG/L)  (UG/L)  (UG/L)
ocT.
[ B 0830 1880 10 50 7 40 - 270 <10
NOV.
(i 0730 1610 -- - - - o2 - -
DEC.
02... 0900 1640 10 100 <1 70 - 230 40
JAN.
08aea 1000 1000 -— - - - 1.0 - -
FEB.
02... 1445 5300 100 190 15 270 -- 130 210
MAR .
03... 1730 2000 - - - - .3 - -
APR.
(17 TR 1730 2630 340 4200 66 450 o2 190 540
MAY
O4eue 1720 10800 - - - - A - -
JUNE
02... 1700 13900 10 630 9 90 .3 60 <10

in NE{SW4SE} sec.22, T.13 N., R.19 W., Missoula County, at abandoned
1 mile upstream from Rattlesnake Creek, 3.4 miles downstream from

TUR-

BID-

Ity
(JTV)

DIS-
SOLVED
IRON
(FE)
(uG/L)

10
30
100
200
140
30
60

80



PEND OREILLE RIVER BASIN 193
12340500 CLARK FORK ABOVE MISSOULA, MONT.--Continued
DRAINAGE AREA.--5,999 sq mi (at gaging station).

PERIOD OF RECORD.--Chemical analyses: July 1969 to June 1971 (discontinued).

CHEMICAL ANALYSES, OCTOBER 1970 TO JUNE 1971

DIS- DIS-
soL~ SOLVED BIO-
COLOR NITRITE AMMONIA ORGANIC VED- ORTHO TOTAL TOTAL CHEM-
(PLAT- PLUS NITRO-  NITRO- PHOS-  PHOS- PHOS-  ORGANIC ICAL
INUM-  NITRATE NITRITE NITRATE GEN GEN PHORUS  PHATE PHORUS  CARBON  OXYGEN
COBALT (N) (N) (N) (N) (N) (P) (PO4) 13 (c) DEMAND
DATE UNITS)  (MG/L)  (MG/L)  (MG/L)  (MG/L)  (MG/L)  (MG/L)  (MG/L)  (MG/L)  (MG/L)  (MG/L)
ocr.
0Zwese 2 .00 .010 - .03 22 .050 .09 .060 25 -
NOV.
Obuas -- £ -- - .02 -— .010 .01 .020 .0 .8
DEC.
0240 - 2 - - .01 - .010 .01 .020 4.0 .8
JAN.
08ass 1 -~ .020 .30 .00 .02 - .00 - .0 1.1
FEB.
0244, - - -- .40 .08 - - .20 .20 4.0 3.2
MAR.
03... - -- -- .10 .05 - -— .10 .050 2.0 .9
APRo
07 5 .00 .010 .00 .26 .20 .020 .06 .090 1.0 1.0
MAY
Obuae - - - .10 .00 - - .09 .060 7.0 Lo
JUNE
02ese - - - .03 .08 - - .12 .090 48 .8
DIS-
SOLVED DIS- DIS- DIS- DIS- DIS~
DIS- MAG~ SOLVED DIS- SOLVED DIs- SOLVED DIS- SOLVED  SOLVED DIS-
SOLVED NE- MAN- SOLVED  MOLY- SOLVED  SELE- SOLVED  STRON-  VANA- SOLVED
LEAD STUM GANESE MERCURY  BDENUM  NICKEL NIUM STLVER TIUM DIUM ZINC
(PB) (MG) (MN) (HG) (MD) (NI) (SE) (AG) (SR) ) (ZN)
DATE (UG/L)  (MG/L}  (UG/L)  (UG/L)  (UG/L)  (UG/L)  (UG/L)  (UG/L)  (UG/L)  (UG/L)  (UG/L)
ocT.
OTisiare 0 - 22 .0 2 0 0 1 320 o4 10
NOV.
b o 0 - 25 .9 - - - - 340 - 20
DEC.
02ee. 0 -— 77 =2 - - - - 380 - 10
JAN.
08 0 16 0 - 2 0 0 0 270 2.0 40
FEB.
0244 3 - 200 o4 - -— - - 120 - 40
MAR .
03w 0 - 94 o2 - - - - 350 - 40
APR.
iy DR 0 12 100 .2 0 10 0 1 220 .0 40
MAY
045 0 - 30 oF - - - - 120 - 5
JUNE
0241070 0 - 0 a2 - - - - 210 - 20
FIELD DETERMINATIONS
IMME—
SPECI- DIATE  FECAL
FIC ALKA- coLI-  CcOLI-
AIR COND- DIS- LINITY FORM  FORM
TEMP- TEMP-  UCTANCE  SOLVED PH AS {coL.  (COL.
TIME  ERATURE ERATURE (MICRO-  OXYGEN CACO3 PER PER
DATE (DEG C) (DEG C)  MHOS) (MG/L) (UNITS)  (MG/L) 100 ML) 100 ML)
ocT.
0.ie:e 0830 7.0 -.5 420 12.2 8.2 134 260 70
NOV.
Obeun 0730 2.0 1.5 520 12.1 8.1 131 160 120
DEC.
0Zees 0900 2.0 .0 500 12.0 8.2 125 - 350
O4... 1430 - - - - - - 10 -
JAN.
08... 1000 .5 3.5 535 12.1 7.5 138 370 48
FEB.
02000 1445 1.5 5.0 350 12.4 8.3 87 100 32
MAR.
03... 1730 .5 .0 470 12.8 8.3 110 26 0
APR.
07006 1730 8.0 8.5 475 11.8 8.3 105 33 13
MAY
0busa 1720 10.5 23.0 205 10.3 8.1 72 480 430
JUNE
02440 1700 11.0 16.0 215 10.7 7.5 75 - 50

03... 1600 11.5 - - - - - 2600 23



194+ PEND OREILLE RIVER BASIN
12352980 BITTERROOT RIVER AT MACLAY BRIDGE, NEAR MISSOULA, MONT.

LOCATION,--Lat 46°51'12", long 114°05'48", in SE}NW}SW} sec.26, T.13 N., R.20 W., Missoula Countybf?; Maclay
ce.

Bridge on county road, 1.5 miles upstream from mouth and 5.2 miles west of the Missoula Post

DRAINAGE AREA.--2,850 sq mi.

CHEMICAL ANALYSES, WATER YEAR OCTOBER 1970 TO SEPTEMBER 1971

DIS-
DIS- DIS- SOLVED DIS- DIS-
SOLVED PO- SOLVED SOLIDS SOLVED SOLVED
CAL- TAS- CHLO- FLUO- (RESI- SOLIDS SOLIDS HARD- TUR-
DIS- CIUM SIUM SULFATE RIDE RIDE DUE AT (TONS (TONS NESS BID-
TIME CHARGE (ca) (K) (504) cu) (F) 180 C) PER PER (CA,MG) Ity
DATE (CFS) (MG/L) (MG/L) (MG/L) (MG/L) (MG/L) (MG/L) AC-FT) DAY) (MG/L) Tyl
ocT.
06ee. 1630 960 - == 5.8 3.0 .2 110 .15 285 80 2
NOV.
03... 1450 1100 it - - - - - - - -— -
DEC.
Olese 1315 1350 - - - - - - - - - -—
JAN.
07eee 1400 640 21 = 9.8 1.8 .2 104 .14 180 72 ==
FEB.
02e0e 1810 4980 - - - - - -— - - - -
MAR.
04e.. 0900 1520 - - == _ . e s - s —=
APR .
[o]- T 0930 2480 13 — 6.8 = - T .10 516 46 =
MAY
04es. 1410 9300 - - - - - -— -— - - -
JUNE
03... 1400 14500 - - -—- - - - - - - -
JULY
240e. 1530 2160 14 1.1 - = .3 == - s 50 1
AUG.
17e0e 1530 760 = ol - - .2 == == == e 1
SEP.
1600 0830 870 = -— - - o4 == = = Crd 1
DIS-
DIS- DIS- SOLVED DIS-
DIS- SOLVED SOLVED DIS- DIS- DIS- MAG- DIS- SOLVED DIS-
SOLVED CAD- CHRO- SOLVED SOLVED SOLVED NE- SOLVED SELE- SOLVED
DIS- ARSENIC MIUM MIUM COPPER IRON LEAD SIUM MERCURY NIUM ZINC
TIME CHARGE (AS) (CD) (CR) cwm (FE) (pg) (MG) (HG) (SE) (ZN)
DATE (CFS) (uG/L) (uG/L) (UG/L) (UG/L) (uG/L) (uG/L) (MG/L) (uG/L) (uG/7L) (uG/L)
JAN.
07... 1400 640 e — — - 100 — 4.8 o - =
APR.
08¢ 0930 2480 - - - - - — 3,2 SE_. - —
JUuLY
2400 1530 2160 0 0 0 2 30 0 3.6 -0 0 0
AUG.
17cee 1530 760 == = - - 20 —— v 2 == 10
SEP.
16... 0830 870 - — - - 20 == - .1 == 0
TOTAL TOTAL
TOTAL CAD- CHRO- TOTAL TOTAL TOTAL TOTAL TOTAL
DIS- ARSENIC MIUM MIUM COPPER IRON LEAD MERCURY LZINC
TIME CHARGE (AS) (coy (CR) cu) (FE) (PB) (HG) (IN)
DATE (CFS) (uG/L) (uG/L) (uG/7L) (uG/L) (uG/L) (ersL) (UG/L) (uG/7L)
JULY
26eoce 1530 2160 0 <1 0 <10 10 <1 -0 <10



PEND OREILLE RIVER BASIN

12352980 BITTERROOT RIVER AT MACLAY BRIDGE, NEAR MISSOULA, MONT.--Continued

PERIOD OF RECORD.--Chemical analyses:

REMARKS.--Water discharge computed by subtracting the discharge of Clark Fork above Missoula from that

Fork below Missoula,

DATE

aCT.
06aas
NOV.
03.00
DEC.
Olaea
JAN.
07eee
FEB.
02.0e
MAR.
0bowa
APR.
08.ce
MAY
04...
JUNE
03..e
JuLy
24aee
AUG.
17eee
SEP.
16eee

COLOR
(PLAT-
INUM-
COBALT
UNITS)

DATE

ocT.
06.ec.
NOV.
03...
DEC.
Oleae
O4.ce
JAN.
07...
FEB.
02400
MAR.
Obaca
APR.
08eee
MAY
O4e0e
JUNE
03...
JULY
2400
AUG.
17«00
SEP.
16...

July 1970 to September 1971.

CHEMICAL ANALYSES, WATER YEAR OCTOBER 1970 TO SEPTEMBER 1971

NITRATE
{N}
(HG/L)
.1
«5

.00

o4
o4
+00

00

TIME

1630
1450

1315
1050

1400
1810
0900
0930
1410
1400
1530
1530

0830

NITRITE
{N)

(MG/L)
.000
.000
.010
020
.000
.000
.000
+000
.000
=000

TEMP-
ERATURE
(DEG C)

10.5
5.0

4.0

5
2.5
1.0
6.0

10.0
10.5
20.0
20.0

11.5

NITRITE
PLUS
NITRATE
(N)
(MG/L)

«50
+20

40

AIR
TEMP-
ERATURE
(DEG C)
6.5
12.5

2.5

6.0
4.0
=2.5
5.5
24.0
21.0
30.0
30.5

6.0

AMMONT A
NITRO-
GEN
(N}
(MG/L)
<04
.02
.02
.00
.02
.02
43
+15
.07
07

SPECI-
FIC
COND-
UCTANCE
(MICROD-
MHDS)
180
160

150

175
60
130
115
60
60
120
192

205

ORGANIC

NITRO-
GEN
(N}

(MG/L)

.18

14

.19

.05

«00

.32

FIELD DETERMINATIONS

DIS-
SOLVED
OXYGEN
(MG/L)
11.9
12.2

12.7

13.2
12.4
12.3
12.0
10.8
10.1

9.2
10.2

9.6

DIS-
SOL-
VED-
PHOS~-
PHORUS
{P)
(MG/L)

« 040

080
020

+10

+040

+ 040

PH

(UNITS)

8.0
8.0

7.6

7.9
6.8
7.6
7.6
T.9
6.5
8.0
8.1

T4

DIS-
SOLVED
ORTHO
PHOS~
PHATE
(P0O4)
(MG/L)

.10
«00
«01
.12
.03
25
- 06

.09

ALKA-
LINITY
AS
CACO3
(MG/L)
84
79

64

80
23
53
43
32
54
92

130

TOTAL
PHOS-
PHORUS
(P)
(NG/L)
+050
.010
.010

«070

030

.13
070

050

IMME—
DIATE
coLI-

FORM
(coL.
PER

100 ML)

82
24
380
240

520

180
2900
80
380
1000
36

TOTAL
ORGANIC
CARBON
(c)
(MG/L)
3.0
36
1.0

-0

FECAL
coLi-
FORM
(coL.
PER
100 ML)

12

47

140

300
130
22
50

195

of Clark

BIO-
CHEM~

ICAL
OXYGEN
DEMAND
(MG/L)



196 PEND OREILLE RIVER BASIN
12353300 CLARK FORK NEAR ALBERTON, MONT.
LOCATION.--Lat 46°59'33", long 114°26'45m, in S}SE} sec.l, T.14+ N., R.23 W., Missoula County% at bridge 0.1 mile

upstream grom Petty Creek, 0.2 mile downstream from former gaging station, 1.7 miles east of Alberton, and at
mile 319.8.

CHEMICAL ANALYSES, OCTOBER 1970 TO JUNE 1971

DIS-
DIs- DIS- SOLVED DIs- DIS-
SOLVED SOLVED  SOLIDS  SOLVED  SOLVED
CAL- CHLO- FLUO- (RESI- SOLEIDS  SOLIDS  HARD- TUR-
DIS- CIUM  SULFATE  RIDE RIDE DUE AT  (TONS (TONS NESS BID-
TIME CHARGE (ca) (s04) (cL) (F) 180 C) PER PER (CA,MG) Ty
DATE (CFS) (MG/L)  (MG/L)  (MG/L)  (MG/L)  (MG/L)  AC-FT) DAY) (MG/L)  (JTU)
ocr.
0bese 1230 2880 -- 58 3.0 .5 219 .30 1700 160 4
NOV.
03... 1200 2900 -- - - - -- -~ - - --
DEC.
0lees 1610 3230 -- - - - - - - -- --
JAN.
0Tses 0930 1510 55 59 5.5 .3 230 .31 938 180 -
FEB.
02w 1200 12100 - - - - - - - - -
MAR.
03... 1300 3590 - - -- - - -- - - -
APR.
0T sies 1245 4790 47 79 1.8 - 198 .27 2560 150 20
MAY
04eae 1100 20500 - -- - - - - — e --
JUNE
03... 0930 29200 - - - - —_— - - - -
DIS-
SOLVED DIS- DIS-
DIS- DIS- DIS- DIS— MAG- SOLVED  DIS— SOLVED DIS-
SOLVED  SOLVED  SOLVED  SOLVED NE- MAN- SOLVED  STRON-  SOLVED
DIS- BORON COPPER IRON LEAD SIUM GANESE MERCURY TIUM ZINC
TIME CHARGE (8) (cu) (FE) (PB) (MG) (MN) (HG) (SR) (ZN)
DATE (CFS) (UG/L)  (UG/L)  (UG/L)  (UG/L)  (MG/L)  (UG/L)  (UG/L)  (UG/L)  (UG/L)
ocT.
06uee 1230 2880 30 0 0 0 - 31 .0 280 20
NOV.
03's e 1200 2900 10 0 10 0 - 51 &2 280 10
DEC.
01z 1610 3230 10 0 10 0 - 54 .0 340 20
JAN.
0T oem 0930 1510 20 2 160 0 11 0 - 180 20
FEB.
0244 1200 12100 330 20 210 2 - 61 .3 150 50
MAR.
03600 1300 3590 80 42 200 6 -- 280 .3 270 54
APR.
07... 1245 4790 20 10 - 2 8.9 80 -2 240 30
MAY
04sas 1100 20500 10 4 40 1 - 60 J1 90 0
JUNE
03... 0930 29200 20 7 100 2 -- 0 1, 260 20
TOTAL TOTAL
TOTAL TOTAL  TOTAL MAN-  TOTAL STRON-  TOTAL
DIS- COPPER IRON LEAD GANESE  MERCURY TIUM ZINC
TIME CHARGE (cu) (FE) (PB) (MN) (HG) (SR) (ZN)
DATE (CFS) (UG/L)  (UG/L)  (UG/L)  (UG/L)  (UG/L)  (UG/L)  (UG/L)
ocT.
06eee 1230 2880 <10 110 2 40 - 200 <10
NOV.
03,00 1200 2900 - —— — = .2 — e
DEC.
0l... 1610 3230 - - - - <ol - -
JAN.
0Tovis 0930 1510 <10 <10 5 40 i 40 220
FEB.
02+ 1200 12100 - = - - X - -
MAR.
0340 1300 3590 - e = s 3 o .
APR.
[} 5 1245 4790 240 1900 40 210 - 130 260
MAY
0400 1100 20500 - - - - | - -
JUNE

03... 0930 29200 - - = et .2 e =



DRAINAGE AREA,.--9,272 sq mi.

PEND OREILLE RIVER BASIN

12353300 CLARK FORK NEAR ALBERTON, MONT.--Continued

PERIOD OF RECORD.--Chemical analyses:

July 1969 to June 1971 (discontinued).

REMARKS.--Water discharge estimated from records for station 1235&500, Clark Fork at St. Regis.

DATE

oCcT.
06cea

030

COLOR
(PLAT-
INUM-
COBALT
UNITS)

DATE

ocT.
06eae
NOV.
03...
DEC.
Ol...
O4.ae
JAN.
07aaa
FEB.
02...
MAR .
03..e
APR.
07sse
MAY
04eas
JUNE
03...

NITRATE
(N)

(MG/L)

- 00

.5

.1

TIME

1230
1200

1610
1325

0930
1200
1300
1245
1100

0930

CHEMICAL ANALYSES, OCTOBER 1970 TO JUNE 1971

NITRITE
{N)
(MG/L)

.010

TEMP-
ERATURE
(DEG C)

10.5
3.5

3.0

1.5

8.5
10.0

10.5

NITRITE
PLUS
NITRATE
(N)
{MG/L)

.10
<10

01

FIELD DETERMINATIONS

AIR
TEMP-
ERATURE
(DEG C)

5.0
2.5
9.0
20.5

12.5

AMMONIA
NITRO-
GEN
(N)
(MG/L)
.02
.01
01
<06
00
.05
.27
.08

.01

SPECI-
FIC
COND-
UCTANCE
(MICRO-
MHOS)
380
385

360

340
200
335
325
145

135

DRGANIC

NITRO-
GEN
(N)

(MG/L)

DIS-
SOLVED
OXYGEN
(MG/L)
11.0
12.6

12.8

11.6
12.4
12.2
10.6
10.0

10.2

DIS-
SoL-
VED-
PHOS-
PHORUS
)
(MG/L)

020
- 020

.030

PH

(UNITS)

DIS-
SOLVED
ORTHO
PHOS—
PHATE
(PO4)
(MG/L)

.03
.23
.10
.12

.12

ALKA-
LINITY
AS
CACO3
(MG/L)
116
116

92

121
49
97
80
43

51

TOTAL
PHOS-
PHORUS
(42
(MG/L)
+040
020
.080
«20
070
.20
220

070

IMME-
DIATE
coLI-

FORM
(cot.
PER

100 ML)
26

38

42
10
150
40
27
2000

330

TOTAL
ORGANIC
CARBON
(c)
(MG/L)
2.0
56
«0

20

-0
2.0
4.0

-0

FECAL
coLI-
FORM
(COL.
PER
100 ML)

20

74

15
150

55

BIO-
CHEM-

ICAL
OXYGEN
DEMAND
(MG/L)

-8
3.0

-8

2.4

-9

197



’
MIN

MARCH

MAX

.1 mile downstream from Tin Creek
JANUARY FEBRUARY
MIN MAX MIN

MAX

PEND OREILLE RIVER BASIN
DECEMBER
MIN

3 miles southeast of Hungry Horse, and at mile 46.7.
MAX

May 1965 to September 1971.

s 36.
NOVEMBER
MIN

TEMPERATURE (°C) OF WATER, WATER YEAR OCTOBER 1970 TO SEPTEMBER 1971
MAX

12359800 SOUTH FORK FLATHEAD RIVER ABOVE TWIN CREEK, NEAR HUNGRY HORSE, MONT.

LOCATION.--Lat 47°58'45", long 113°33'36", in NE}NWINE} sec.36, T.26 N., R.16 W., Flathead County, Flathead

temperature recorder at gaging station on left bank O

b3

National Forest
mile upstream from Twin Creek
OCTOBER
MAX MIN

0.4

DRAINAGE AREA.--1,160 sq mi.
PERIOD OF RECORD,--Water temperatures:

198
DAY

-

NN

2.5

- 4.0 1.0 0.0

10.0

MONTH



PEND OREILLE RIVER BASIN 199
12359800 SOUTH FORK FLATHEAD RIVER ABOVE TWIN CREEK, NEAR HUNGRY HORSE, MONT.--Continued
EXTREMES,.--1970-71:
Water temperatures: Maximum, 16.5°C Aug. 22, 28; minimum, freezing point on many days during December to
February.
Period of record:

Water temperatures: Maximum, 19.0°C Aug. 17-19, 1967; minimum, freezing point on many days during winter
periods of most years.

TEMPERATURE (°C) OF WATER, WATER YEAR OCTOBER 1970 TO SEPTEMBER 1971

APRIL MAY JUNE JULY AUGUST SEPTEMBER
Day MAX MIN MAX MIN MAX MIN MAX MIN MAX MIN Max MIN
1 4.0 1.5 5.0 3.5 6.0 5.0 9.0 7.5 14.0 12.5 13.0 11.5
2 3.0 2.0 5.0 3.5 6.0 5.5 9.0 8.0 14,5 13.0 12.0 10.0
3 4.0 2.0 4e5 3.5 6.5 5.5 8.5 7.0 14.5 13.5 11.5 10.5
4 5.0 2.0 4.5 3.0 6.5 6.0 9.0 7.5 15.0 13.0 11.0 10.0
5 5.5 2.0 4.0 3.0 6.0 5.5 9.0 8.0 15.5 14.0 13.0 9.5
& 6.0 3.0 3.5 3.0 6.0 5.5 9.0 8.0 15.0 14.0 13.0 10.5
7 4.5 4.0 5.0 3.0 7.0 5.5 9.0 7.0 16.0 13.5 13.0 10.5
8 5.0 3.0 4.5 3.0 7.0 6.0 10.0 8.0 16.0 14.0 13.0 9.5
9 4.5 3.5 4.5 3.5 7.0 6.0 11.0 9.5 16.0 14.0 12.0 9.5
10 4.0 3.0 4e5 3.0 7.0 6.0 11.0 9.0 15.5 13.5 13.0 9.5
11 3.5 2.0 5.0 3.0 6.5 6.0 10.0 8.5 16.0 13.0 12.0 10.0
12 445 2.0 5.0 3.0 8.0 6.0 10.0 8.5 16.0 13.5 12.0 9.0
13 5.0 3.0 4.5 3.5 8.0 6.5 10.5 9.0 16.0 13.0 11.5 9.5
14 5.5 3.5 4.0 3.5 7.5 6.5 11.0 9.0 16.0 13.5 11.0 8.5
i5 5.0 4.0 4.5 3.5 7.5 5.5 11.0 9.5 16.0 12.5 10.5 8.5
16 4.0 3.0 4.5 4.0 7.0 6.0 12.0 10.0 16.0 13.0 10.0 8.5
17 4.0 3.0 4.0 3.5 8.0 6.0 12.0 11.0 16.0 13.0 10.0 7.5
is 4.0 3.0 4.5 3.5 8.0 7.0 12.0 11.0 15.5 12.5 9.5 6.5
19 5.0 3.0 4.5 4.0 7.5 7.0 12.0 10.5 16.0 12.5 8.5 7.0
20 5.0 4.0 4.5 4.0 8.5 7.0 12.5 11.0 16.0 12.5 8.5 8.0
21 4.5 4.0 405 4.0 9.0 7.0 12.5 11.5 16.0 i3.0 B.5 6.0
22 5.0 4.0 5.5 4.0 9.0 7.0 13.0 12.0 16.5 13.0 8.5 6.0
23 5.0 3.5 6.0 45 9.0 7.5 13.0 11.5 15.0 13.0 9.5 6.5
24 4.5 3.5 6.0 4.5 9.0 7.0 13.0 12.0 14.0 11.0 9.5 7.0
25 3.5 3.0 6.0 4.0 8.5 7.5 12.5 10.5 14.5 11.5 8.5 7.0
26 3.0 2.5 6.0 4.0 8.0 6.5 12.5 11.0 15.0 11.5 8.5 7.5
27 3.0 2.5 6.0 4.0 8.0 7.0 12.5 11.5 15.5 12.0 8.0 7.0
28 3.5 3.0 6.5 4.5 7.0 6.0 12.0 10.5 16.5 13.0 8.0 7.0
29 4.0 3.0 6.0 5.5 6.0 6.0 12.0 10.0 15.5 13.5 8.0 6.5
30 4.5 3.0 6.0 5.5 8.5 6.0 13.0 11.5 15.0 14.0 7.5 6.0
31 === - 5.5 5.0 —— - 14.0 12.0 14.0 12.5 m=— o=
MONTH 6.0 1.5 6.5 3.0 9.0 5.0 14.0 7.0 16.5 11.0 13.0 6.0

<
m
>
=
-
(-
b

w
=)
‘

=)



200

LOCATION.--Lat 48°05'33", long 114°06'50", in NE}NE} sec.22

PEND OREILLE RIVER BASIN

12369000 FLATHEAD RIVER NEAR BIGFORK, MONT.

Highway 208, 3 miles northwest of Bigfork, and at mile 106.5.

DRAINAGE AREA.--6,300 sq mi, approximately.

DATE

oCcT.
l4eee
NOV.
18...
DEC.
10..ae
JAN.
2l...
FEB.
17eee
MAR.
15¢..
APR.
12,..

Vliviaa
JUNE
0754

DATE

0CT.
14...

JAN.
2lesn

APR.
12440

TIME

1400
1345
1200
1400
1330

1330

1330

1230

1230

TIME

1400
1400
1330

0
J
A

DIS-

CHARGE

(CFS)

11300
1950
11700
3000
4700
2300
19000
28500

36900

DIS~
CHARG!
(CFS)

11300

3000

19000

DATE

CT.
l4e..
AN.
2leee
PR«
12¢00

€

TIME

1400
1400

1330

CHEMICAL ANALYSES, OCTOBER 1970 TO JUNE 1971

DIS-
DIS- DIS- SOLVED DIS- DIS-
SOLVED PO- SOLVED SOLIDS SOLVED SOLVED
CAL- TAS~ CHLO- FLUO- (RESI- SOLIDS SOLIDS HARD-
CIUM SIUM SULFATE RIDE RIDE DUE AT (TONS (TONS NESS
(CA) (K) (S04) L) (F) 180 C) PER PER (CA,MG)
(MG/L) (MG/L) (MG/L) (MG/L) MG/L) (MG/L) AC-FT) DAY) (MG/L)
- o4 5.3 -2 2 93 .13 2840 100
25 3 3.8 .8 .1 88 .12 713 89
- - e b .1 b - - -
26 .6 3.0 .7 2 114 .16 5850 90
Dis>- DIS- DIS- DIS-
SOLVED OIS- DIS- SOLVED DIS- SOLVED SOLVED DIS- DIS-
ALUM- SOLVED SOLVED BERYL- SOLVED CAD- CHRO- SOLVED SOLVED
INUM ARSENIC BARIUM LIUM BORON MIUM MIUM COBALT COPPER
(AL) (AS) (BA) (BE) (8) (CD) (CR) (co) cu)
(uG/7L) (UG/L) (uz/L) (uG/sL) (uG/L) (ug/L) (uG/L) (ue/L) (uG/L)
100 0 0 0 80 o 0 [ 0
100 0 200 0 10 0 0 0 1
300 0 100 0 10 1 0 3 0
TOTAL TOTAL
TOTAL TOTAL TOTAL MAN- TOTAL STRON- TOTAL
DIS- COPPER IRON LEAD GANESE MERCURY TIUM ZINC
CHARGE (cu) (FE) (PB) {MN) (HG) (SR) (ZN)
(CFS) (UG/L) (UG/L) (uG/sL) (UG/L) (ue/L) (uG/L) (uG/L)
11300 <10 50 5 10 - 100 20
3000 <10 <10 <1 10 2 20 190
19000 <10 90 <1 20 .1 40 10

T.27 N., R.20 W., Flathead County, at bridge on State

TUR-
BID-

Ty)

DIS~
SOLVED
IRON
(FE)
(UG/L)

80
30



PEND OREILLE RIVER BASIN
12369000 FLATHEAD RIVER NEAR BIGFORK, MONT.--Continued
PERIOD OF RECORD.--Chemical analyses: July 1969 to June 1971 (discontinued).

REMARKS.--Water discharge estimated from records for station 12363000, Flathead River at Columbia Falls.,

CHEMICAL ANALYSES, OCTOBER 1970 TO JUNE 1971

DIS- D15~
SOL=- SOLVED Cﬂéa-
NITRITE AMMONIA ORGANIC VED- ORTHO TOTAL TOTAL HEM-
%Etgﬁ- MlprsE NITRO-  NITRO- PHOS-  PHOS- PHDS-  ORGANIC ICAL
INUM-  NITRATE NITRITE NITRATE GEN GEN PHORUS  PHATE PHORUS  CARBON  OXYGEN
COBALT (N) (N) (N) (N) (N) (P) (P04) ) (c) DEMAND
DATE UNITS)  (MG/L)  (MG/L)  (MG/L)  (MG/L)}  (MG/L)  (MG/L)  (MG/L)  (MG/L)  (MG/L)  (MG/L)
ocT.
Vs aw 2 .00 .000 - .06 o12 .010 .00 .030 4.0 "
NOV.
1840e - ol .000 - .00 .08 .020 .07 .020 5.0 o1
DEC.
10.4+ -- wl .010 - .08 .14 .020 .02 .040 2.0 .6
JAN.
2laee 0 - .020 .00 .02 .02 .020 .04 - 1.0 .8
FEB.
17553 - - .000 .20 .00 .03 .060 .05 .10 .0 o5
MAR.
15sen - - .000 .10 .39 .00 .050 .04 .080 5.0 o2
APR.
12530 5 wl .000 .10 .26 .20 .010 .00 .030 1.0 .8
MAY
1luns - «l .000 .10 .04 .18 .040 .09 .10 6.0 -6
JUNE
07eae - a2 .000 .15 .09 .15 .060 .18 .070 20 .8
DTS-
SOLVED DIS- DIS- DIS- DIS— DIS-
DIS- MAG— SOLVED DIS- SCLVED DIS— SOLVED DIS- SOLVED  SOLVED DIS-
SOLVED NE- MAN- SOLVED  MOLY- SOLVED  SELE- SOLVED  STRON-  VANA- SOLVED
LEAD SIUM GANESE MERCURY  BDENUM  NICKEL NIUM SILVER TIUM DIUM ZINC
(P8) (MG) (MN) (HG) (MO) (NI) (SE) (AG) (SR) () (ZN)
DATE (UG/L)  (MG/L)  (UG/L)  (UG/L)  (UG/L)  (UG/L)  (UG/L)  (UG/L)  (UG/L)  (UG/L)  (UG/L)
ocT.
Thsss 0 - [ .0 1 0 0 0 100 .0 20
JAN.
2lees 1 6.4 [ - 0 0 0 0 70 .0 30
APR.
12405 0 6.2 20 ol 0 0 H 1 120 .0 10
FIELD DETERMINATIONS
IMME-
SPECI- DIATE  FECAL
FIC ALKA- coLi-  coLi-
AIR COND- DIS- LINITY FORM  FORM
TEMP- TEMP~  UCTANCE  SOLVED PH AS (COL.  (COL.
TIME  ERATURE ERATURE (MICRO-  OXYGEN CACO3 PER PER
DATE (DEG C) (DEG C)  MHOS) (MG/L) (UNITS)  (MG/L) 100 ML) 100 ML)
ocT.
l4eas 1400 6.5 6.0 180 10.9 7.2 81 8 0
NOV.
Dég... 1345 5.0 2.0 205 127 1.7 99 10 0
10440 1200 2.0 .0 185 b & 15 ¢ 7.3 85 8 0
JAN.
-3 A 1400 2.5 .0 180 11.7 7.2 83 28 8
FEB.
17sss 1330 4.0 1.0 205 117 157 96 68 1
MAR.
18¢es 1330 4.0 3.5 205 11.3 8.1 103 2 0
APR.
M:s... 1330 4.5 9.0 200 12.8 8.2 83 17 0
170 1230 6.0 4.5 155 11.8 7.6 74 49 24
JUNE
[y 1230 8.0 20.0 155 11.4 T4 65 320 18



202

LOCATION, --Lat 47°41t43n, long 114°10'00"

PEND OREILLE RIVER BASIN

12371550 FLATHEAD LAKE AT POLSON, MONT.

U.S. Highway 93 at western edge of Poison, 4.5 miles upstream from Kerr Dam and at mile 76.5.

DRAINAGE AREA.--7,086 sq mi.

DATE

OCT.
l4eae
NOV.
18..ae
DEC.
10ca.
JAN.
2loes
FEB.
17cae
MAR .
15440
APR.
12...
MAY
17ees
JUNE
07eee

DATE

ocT.
l4e.e

JAN.
2leee

APR.
12...

CHEMICAL ANALYSES, OCTOBER 1970 TO JUNE 1971

near center of sec.4, T.22 N., R.20 W,, Lake County, at bridge on

DIS-
DIS- DIS-  SOLVED  DIS- DIS-
SOLVED  PO- SOLVED  SOLIDS  SOLVED  SOLVED
CAL- TAS- CHLO-  FLUG- (RESI-  SOLIDS SOLIDS  HARD-
DIS- CIUM SIUM  SULFATE  RIDE RIDE ~ DUE AT  (TONS (TONS  NESS
TIME  CHARGE (CA) (K) (504) (cL) (F) 180 C) PER PER  (CA,MG)
(CFS) (MG/L)  (MG/L)  (MG/L)  (MG/L)  (MG/L)  (MG/L)  AC-FT) DAY) (M6/L)
0945 10200 -- - 5.3 .3 <1 88 .12 2420 87
1000 5860 = == o = =z s £ - =
0900 12000 - - - - - - - - --
0900 9540 25 .3 6.5 .8 o1 91 .12 2340 86
0900 14200 -- - -- .2 - - - - -
0930 8850 - - - — - - - - --
0900 11600 27 .6 2.8 .0 +2 98 .13 3070 93
0830 37000 - - - — - - - - -
0830 42000 - - - - - - -— -- -
DIS- DIS- DIS- DIS-
SOLVED  DIS- DIS-  SOLVED  DIS-  SOLVED SOLVED  DIS- oIS~
ALUM-  SOLVED SOLVED BERYL- SOLVED  CAD-  CHRO-  SOLVED  SOLVED
DIS-  INUM  ARSENIC  BARIUM  LIUM  BORON MIUM MIUM  COBALT  COPPER
TIME  CHARGE (AL) (AS) (BA) (BE) (8) (cD) (CR) (co) (cu)
(CFS) (G/L)  (UG/L)  (UG/L)  (UG/L)  (UG/L)  (UG/L)  (UG/L)  (UG/L)  (UG/L)
0945 10200 100 0 0 0 0 0 0 0 0
0900 9540 100 20 0 0 10 0 0 0 1
0900 11600 300 30 400 0 0 1 0 1 0
TOTAL TOTAL
TOTAL TOTAL  TOTAL MAN-  TOTAL  STRON-  TOTAL
DIS- COPPER IRON LEAD GANESE MERCURY TIUM ZINC
TIME  CHARGE (cu) (FE) (PB) (MN) (HG) (SR) (ZN)
DATE (CFS) (UG/L)  (UG/L)  (UG/L)  (UG/L)  (UG/L)  (UG/L)  (UG/L)
ocT.
l4... 0945 10200 <10 20 1 <10 -- 100 20
JAN.
2l... 0900 9540 <10 <10 < <10 .1 20 170
APR.
12... 0900 11600 <10 10 <1 <10 .1 50 10

TUR-

BID-

1Ty
Ty

DIS-
SOLVED
IRON
(FE)
(uG/L)

60
10



PEND OREILLE RIVER BASIN

12371550 FLATHEAD LAKE AT POLSON, MONT.--Continued

PERIOD OF RECORD,--Chemical analyses:

REMARKS,--Water discharges are

DATE

OCT.
l4ees
NOV.
18eae
DEC.
10...
JAN.
2leee
FEB.
17e0.
MAR.
1500
APR.
1260
May
17...
JUNE
07eas

DATE

ocT.
14...

JAN.
2lece

APR.
1240

COLOR
(PLAT~
INUM-
COBALT
UNITS)

DIS-
SOLVED
LEAD
(p8)
(uG/7L)

DATE

0CT.
l4aee
NOV.
18...0
DEC.
10.e0
JAN.
2leee
FEB.
17400
MAR.
15.00
APR.
12...
MAY
17<..
JUNE
07...

NITRATE
(N)

{MG/L)

- 00

=00

- 00

.00

200

DIS-
SOLVED
MAG-
NE-
SIUM
{MG)
(MG/L)

TIME

0945
1000
0900
0900
0900
0930
0900
0830
0830

July 1969 to June 1971 (discontinued).

given for station 12372000, Flathead River near Polson.

CHEMICAL ANALYSES, OCTOBER 1970 TO JUNE 1971

NITRITE
(N)
{MG/L)
.010
000
.010
«040
- 000
.000
.000
.000

. 000

(ue/L)

TEMP-
ERATURE
(DEG C)

8.0
5.5
2.0
1.5
3.5
3.0
5.0
7.5

10.5

NITRITE
PLUS
NITRATE
(N}
(MG/L)

20
-00
<10
=00

+01

DIS-
SOLVED
MERCURY

(HG)
(uG/L)

1.9

.1

FIELD DETERMINATIONS

AIR
TEMP-
ERATURE
(DEG C)

<0
-0
-5.5
.0
-2.0
1.0
3.0
4.0

10.5

AMMONIA
NITRO-
GEN
{N)
(MG/L)
.05
.00
.02
.00
.00
- 34
.23
<06

«10

DIS-
SOLVED
MOLY-
BDENUM

{M0O)
(uG/L)

SPECI-
FIC

COND-

UCTANCE

(MICRO-
MHOS)

175

185

195

195

180

190

185

185

180

ORGANIC

NITRO-
GEN
(N)

(MG/L)

.13

.13

.16

.03

.07

DIS-
SOLVED
NICKEL

(ND)
(UG/L)

DIS-

SOLVED

OXYGEN

(MG/L)
10.0
11.1
11.7
12.3
12.1
11.9
12.2
11.8

11.2

DIs-
SOL-
VED-
PHOS-
PHORUS
P
(MG/L)
.020
« 040
.020
.19
- 040
-080
<010
<040

«010

DIS~
SOLVED
SELE-

NIUM

(SE)
(uG/L)

PH

(UNITS)

7.5
7.6
7.3
7.3

7.5

DIS-
SOLVED
ORTHO
PHOS -
PHATE
{P0O&)
imMG/L)

0%
11
.03
«59
=00
«03
00
.09

.03

DIS-
SOLVED
SILVER

(AG)
tuG/L)

ALKA-
LINITY
AS
CACO3
(MG/L)
84
93
88
84
84
87
88
85

1T

TOTAL
PHOS~
PHORUS
(P)
(MG/L)

030

-040

.020

«040
-050

-080

DIS-
SOLVED
STRON-

TIUM

(SR)
tue/L)

110
80

130

IMME-
DIATE
coLI-

FORM
(COL.
PER

100 ML)

12

TOTAL
ORGANIC
CARBON
(C)
(MG/L)

14

19

DIS-
SOLVED
VANA-

DIUM

(v)
(UG/L)

-0
.0

<0

FECAL
coLI-
FORM
{COL.
PER
100 ML)

o

o

o o o N

203

BIO-
CHEM-
ICAL
OXYGEN
DEMAND
(MG/L)
5
-8
6
.9
5
o3
1.6

-8

DIsS-
SOLVED
ZINC
{ZN)
(uG/L)

10

40



20k

LOCATION,--Lat 47°22'01"
of bridge on State H

lg

DRAINAGE AREA.--8,795 sq mi.

DATE

JULY
2Teee

AUG.
17cea

SEP.
l4eea

LOCATION.--Lat W7°25'47", long 114°51'18", E}SW} sec.l, T.19 N.

DIS- DIS-
SOLVED PO~ SOLVED
CAL- TAS- FLUD- HARD-
DIS- CIuM SIUM RIDE NESS
TIME CHARGE (CA) (K) {(F) (CA4MG)
DATE (CFS) (MG/L) (MG/L) (MG/L) (MG/L)
JULY
2T7eee 1230 14000 25 -3 .1l
AUG.
17c0 1200 6440 — S .1
SEP.
14... 1200 8720 — - o1
OIS~ DIS-
DIS- SOLVED SOLVED DIS- DIS-
SOLVED CAD- CHRO- SOLVED SOLVED
DIS- ARSENIC MIUM MIUM COPPER IRON
TIME CHARGE 1AS) (co) (CR) (cu) (FE)
(CFS) (uG/L) (UG/L) (uG/L) (uG/L) (uG/L)
1230 14000 0 0 0 1 10
1200 6440 = == —— e 20
1200 8720 = L == o 10
TOTAL TOTAL
TOTAL CAD- CHRO- TOTAL
DIS- ARSENIC MIUM MIUM COPPER
TIME CHARGE (AS) {CD) (CR) (cu)
DATE (CFS) (uG/L) (UG/L) (uG/L) (uG/L)
JULY
2Teee 1230 14000 0 <1 0 <10

PEND OREILLE RIVER BASIN

12388700 FLATHEAD RIVER AT PERMA, MONT.

CHEMICAL ANALYSES, JULY TO SEPTEMBER 1971

COLOR
TUR=- (PLAT-
BID- INUM- NITRATE

88

DIS~
SOLVED
LEAD
(PB)
(uG/L)

TOTAL

IRON

(FE)
(uG/L)

<10

12389000 CLARK FORK NEAR PLAINS, MONT.

R.26 W., Sanders County

ITY (N)
WTY) UNITS) (MG/L)

COBALT

10 7
1 6
1 5
DIS-

SOLVED
MAG- DIS-
NE= SOLVED
SIUM MERCURY
(MG) (HG)

{MG/L) (UG/L)

6.2 .0
- .4

= 2

TOTAL TOTAL
LEAD MERCURY
(PB) {HG)

(ue/L) (UG/L)

6 -0

DIS-
SOLVED
SELE~-

NIUM

(SE)
(UG/L)

TOTAL
ZINC
(ZN)

(UG/L)

10

long 114°35'03", in NWASW4Nw} sec.3l, T.19 N,, R.23 W., Sanders County, on upstream side
hway 382, at Perma, and at mile 10.9.

DIS-
SOLVED
ZINC
(ZN)
{uG/L)

10
0

temperature recorder

at gaging station 2.4 miles southeast of Plains, 6.0 miles downstream from Flathead ﬁiver, and at mile 239.0.

DRAINAGE AREA.--19,958 sq mi.

PERIOD OF RECORD.--Chemical analyses:
Water temperatures:

July 1969 to June 1970 (discontinued).
November 1968 to September 1971.

TEMPERATURE (°C) OF WATER, WATER YEAR OCTOBER 1970 TO SEPTEMBER 1971

OCTOBER
MAX MIN
11.5 1135
11.5 11.5
11.5 11.5
11.5 11.5
11.5 11.5
11.5 10.5
10.5 10.0
10.0 9.5
9.5 9s5
10.0 9.5
Ja'5 9.5
9.5 9.5
9.5 9.5
9.5 9.0
9.0 8.5
3.0 B85
8.5 8.5
8.5 8.0
8.5 8.0
9.0 345
9.0 3.0
9.0 9.0
9.0 8.5
8.5 8.5
8.5 8.0
8.0 7.0
7.0 7.0
7.0 7.0
7.0 6.5
6.5 6.0
6.0 5.5
11.5 5.5

NOVEMBER
MAX MIN
549 5.5
5.5 5.0
5.0 5.0
5.0 4.5
5.0 4.5
5.5 5.0
5.5 5.5
5.5 5.5
5.5 5.5
6.0 5.5
6.0 6.0
6.0 5.5
5.5 5.5
5.5 5.0
5.0 4.5
4.5 4.5
5.0 4.5
5.0 5.0
5.0 4.5
445 4.0
4.0 3.0
3.0 2.0
2.0 1.5
2.0 1.5
2.5 2.0
2.5 2.5
2.0 2.0
2.0 1.5
1.5 1.5
2.0 1.5
6.0 1.5

DECEMBER JANUARY
MAX MIN MAX MIN
2.0 2.0 1.0 0.5
2.0 2.0 0.5 0.5
2.0 1.5 0.5 0.5
1.5 1.0 0.5 0.5
1.0 1.0 0.5 0.5
1.0 1.0 0.5 0.5
1.5 1.0 0.5 0.5
2.0 1.5 0.5 0.0
2.0 1.0 0.0 0.0
1.5 1.0 0.0 0.0
1.5 1.5 0.0 0.0
2.0 1.5 1.0 0.0
2.0 1.0 0.5 0.5
1.0 1.0 0.5 0.5
1.0 1.0 0.5 0.0
1.5 1.0 0.0 0.0
2.0 1.5 0.0 0.0
2.0 2.0 0.0 0.0
2.0 1.5 0.5 0.0
1.5 1.5 0.5 0.5
1.5 1.5 0.5 0.5
1.5 1.0 0.5 0.0
1.0 0.5 0.5 0.0
0.5 0.5 1.0 0.5
0.5 0.5 1.0 1.0
0.5 0.5 1.0 1.0
0.5 0.5 1.0 1.0
0.5 0.5 1.5 1.0
1.0 0.5 1.5 1.5
1.0 1.0 2.5 1.5
1.0 1.0 3.5 2.5
2.0 0.5 3.5 0.0

FEBRUARY
MAX MIN
3.5 3.5
3.5 3.5
3.5 3.0
3.0 2.5
2.5 2.5
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3. 3.
3. 2.
2. 2.
2. 2.
2.5 2.5
2.5 2.5
2.5 245
2.5 2.5
2.5 2.5
2.5 2.0
2.0 2.0
2.0 2.0
3.5 1.5
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PEND OREILLE RIVER BASIN 205

12388700 FLATHEAD RIVER AT PERMA, MONT.--Continued
PERIOD OF RECORD,--Chemical analyses: July to September 1971.
REMARKS.--Water discharge computed by subtracting the discharge of Clark Fork at St. Regis from that of Clark Fork

near Plains,

CHEMICAL ANALYSES, JULY TO SEPTEMBER 1971

DIS- DIS-
soL- SOLVED BIO-
NITRITE AMMONIA VED- ORTHO TOTAL TOTAL CHEM—
PLUS NITRO- PHOS-  PHOS- PHOS-  ORGANIC ICAL
NITRITE NITRATE GEN PHORUS  PHATE PHORUS  CARBON  OXYGEN
(N) () (N) (P) (PO&) (P) () DEMAND
DATE (MG/L)  (MG/L)  (MG/L)  (MG/L)  (MG/L)  (MG/L)  (MG/L)  (MG/L)
JuLy
2 Tuaa .000 .00 .06 .020 .00 .030 5.0 .4
AUG.
17000 - - -— - - = - 1.0
SEP.
Lacics - s i 2 == - - .8
FIELD DETERMINATIONS
TMME=
SPECI- DIATE  FECAL
FIC ALKA- coLI-  coLI-
AIR COND- DIS- LINITY FORM  FORM
TEMP- TEMP-  UCTANCE  SOLVED PH AS (COL.  (COL.
TIME  ERATURE ERATURE (MICRO-  OXYGEN CACO3 PER PER
DATE (DEG C) (DEG C)  MHOS) (MG/L) (UNITS)  (MG/L) 100 ML) 100 ML)
JuLy
2 Fearica 1230 21.5 30.0 180 9.0 8.3 81 34 4
AUG.
T 1200 21.0 23.5 205 8.4 8.2 86 24 9
SEP.
Thass 1200 15.5 16.5 195 9.6 7.8 89 58 8

12389000 CLARK FORK NEAR PLAINS, MONT.--Continued

EXTREMES,--1970-71:
Water temperatures: Maximum, 23.0°C Aug. 9, 10; minimum, freezing point on several days during January.
Period of record:
Water temperatures: Maximum, 23.0°C Aug. 9, 10, 1971; minimum, freezing point on many days during winter
periods most years.

TEMPERATURE (°C) OF WATER, WATER YEAR OCTOBER 1970 TO SEPTEMBER 1971

APRIL MAY JUNE JuLy AUGUST SEPTEMBER

DAY MAX MIN MAX MIN MAX MIN MAX MIN MAX MIN - MAX MIN
1 5.0 5.0 a5 6.5 10.0 10.0 13.5 13.0 20.5 20.5 20.5 18.5
2 5.0 5.0 7.0 6.5 10.0 10.0 14.0 13.5 21.0 20.5 18.5 17.5
3 5.0 5.0 7.5 7.0 10.0 10.0 14.0 14.0 21.0 21.0 17.5 17.5
4 5.C Se0 8.0 TS 10.5 10.0 14.0 14.0 21.5 21.0 17.5 17.0
5 565 5.0 8.0 8.0 10.5 10.5 14.5 14.0 22.5 21.5 18.0 17.0
6 6.0 5.5 8.0 7.5 10.5 10.5 14.5 14.5 22.0 22.0 18.5 18.0
{4 b5e5 6.C 7.5 7.0 10.5 10.C 14.5 14.0 22.0 22.0 18.0 17.5
8 6.5 5.5 7.5 7.0 10.0 10.0 14.5 14.0 22.5 22.0 18.0 17.5
2 6.5 6.5 Te5 7.5 10.0 10.C 15.C 14.5 23.0 22.5 18.0 17.5
10 6.5 645 8.0 7.5 10.0 10.C 15.5 15.0 23.0 22.5 17.5 17.0
11 6.5 6.0 8.0 7.5 10.0 10.0 15.5 15.5 22.5 22.5 18.0 17:5,
12 6.0 509 8.0 8.0 10.5 10.0 15.5 15.0 22.5 22.5 18.0 17.0
13 6.0 5.5 8.5 8.0 11.0 10.5 16.0 15.5 22.5 22.5 17.5 16.5
14 6.0 545 8.5 3.5 11.0 11.0 16.0 16.0 22.5 22.5 16.5 16.0
15 6.0 6.0 8.5 8.0 11.0 11.0 16.5 16.0 22.5 22.0 16.0 15.5
16 645 6.0 8.0 8.0 11.5 11.0 1T+5 16.5 22.5 22.0 16.0 15.5
17 6.5 6.0 8.0 8.0 11.0 11.0 18.0 17.5 22.0 21.5 15.5 15.0
18 6.0 5.5 3.0 8.0 11.5 11.0 18.5 18.0 22.0 21.5 15.0 14.5
19 5.0 5.5 8.0 7.5 11.5 11.5 19.0 18.5 21.5 21.5 15.0 14.5
20 6.5 6.0 7.5 7.5 12.5 11.5 19.0 19.0 21.5 21.5 14.5 14.0
21 6.5 6.5 7.5 7.0 13.0 12.5 19.0 19.0 21.5 21.5 14.0 13.5
22 6.5 5.5 7.0 7.0 14.0 13.0 19.5 19.0 22.0 21.5 14.0 13.5
23 7.0 6.5 7.5 7.0 14.5 14.0 20.0 19.5 21.5 20.5 14.5 14.0
24 7.0 7.0 8.0 7.5 14.5 14.5 20.0 20.0 20.5 20.0 14.5 14.0
25 7.0 6.5 8.5 8.0 15.0 14.5 20.5 20.0 20.5 20.5 14.5 13.5
26 7.0 7.0 9.0 8.5 15.0 14.5 20.5 20.5 21.0 20.5 13.5 13.5
2T 7.0 7.0 9.5 9.0 14.5 14.0 20.5 20.5 21.0 21.0 13.5 13.5
28 7.0 6.5 9.5 9.5 14.0 13.5 20.5 20.5 21.5 21.0 13.5 13.0
29 645 6.5 10.0 9.5 13.5 12.5 20.5 20.0 21.5 21.5 13.0 12.5
30 6.5 6.5 10.0 10.0 13.0 12.5 20.5 20.0 21.5 21.5 13.0 12.0
31 === s 10.0 10.0 — -— 20.5 20.5 21.5 20.5 — -
MONTH 7.0 5.0 10.0 6.5 15.0 10.0 20.5 13.0 23.0 20.0 20.5 12.0

<
m
»
x
~N
w
.

o
o
.

L=l



206 PEND OREILLE RIVER BASIN
12391000 CLARK FORK AT THOMPSON FALLS, MONT,

in NE}SE% sec.l, T.21 N., R.30 W., Sanders County1 at bridge on U.S.
0.

.--Lat 47036117" 115°22130"
LOCATION,--Lat 47°36'17", long 115°22'3 n, 6.5 miles

Highway 10A, 1 mile west of Thompson ﬁalls, 1.3 miles downstream from former gaging stat
downstream from Thompson River, and at mile 206.

CHEMICAL ANALYSES. WATER YEAR OCTOBER 1970 TO SI:)E;I:I'EMBER 1971

DIS- DIS- SOLVED DIS- DIS-
SOLVED PO- SOLVED  SOLIDS  SOLVED  SOLVED
CAL- TAS- CHLO- FLUO- (RESI-  SOLIDS  SOLIDS  HARD- TUR=
DIS- CIUM SIUM  SULFATE  RIDE RIDE DUE AT (TONS (TONS NESS BID-
TIME CHARGE (CA) (K) (S04) (cL) (F) 180 C) PER PER (CA,MG) 1Ty
DATE (CFS) (MG/L) (MG/L) (MG/L) (MG/L) (MG/L) (MG/L) AC-FT) DAY) (MG/L) Ty
ocT.
13... 0900 12600 = 1.1 19 1.3 3 136 .18 4630 110 3
NOV. =
17... 1030 9000 == == == = == = == - == ==
DEC.
09... 0800 12600 - - - - - - - == — -
JAN.
20e.. 0900 17500 29 1.7 22 1.6 .2 125 .17 5910 97 30
FEB.
16c.. 0900 24000 Sas b - - - - ot Cls == —
MAR.
16ece 0900 14600 L - - - -— - e =e = z=
APR.
i3... 0900 20500 27 1.0 39 o4 5 102 «14 5650 94 10
MAY
18... 0730 83000 ==, — - - - - T == = S
JUNE
08... 0800 83300 S S = - == = e C e -
JuLy
2Teee 0900 21400 26 -5 - - .1 = — == 90 4
AUG.
17eee 0830 10400 == = = == .2 == == o = 1
SEP.
l4ene 0900 11400 == = = e .1 == = == i 1
DIS- DIS- DIS- DIS-
SOLVED DIS-~ DIS- SOLVED DIS- SOLVED  SOLVED DIS- DIS- DIS-
ALUM- SOLVED SOLVED BERYL- SOLVED CAD- CHRO- SOLVED SOLVED SOLVED
DIS- INUM ARSENIC BARIUM LIUM BORON MIUM MIUM COBALT COPPER [RON
TIME CHARGE (AL) (AS) (BA) (BE) (8) (CD) (CR) (CO) (cu) (FE)
DATE (CFS) (uG/L) (uG/L) (uG/7L) (UG/L) (uG/L) (uG/L) (uG/L) (uG/7L) (uGsL) (uG/1)
ocT.
13... 0900 12600 100 0 0 0 0 0 0 0 0 0
NOV.
17... 1030 9000 o -- - - 20 - - - 0 0
DEC.
09... 0800 12600 -— - - — 0 == s - 0 0
JAN.
20... 0900 17500 300 0 100 0 20 0 0 3 4 200
FEB.
16e0e 0900 24000 == - - - 0 - - - 12 120
MAR
1654+ 0900 14600 - - - == 0 A = == 12 120
APR.
13... 0900 20500 400 30 100 2 10 0 0 1 3 20
MAY
18... 0730 83000 == -_— - - 0 - - - 1 30
JUNE
08eae 0800 83300 = - - - 30 - - - 1 40
JuLy
27eee 0900 21400 = 0 = - - 0 0 - 2 10
AUG.
17... 0830 10400 - - -— - - -— - - - 10
SEP.
l4eas 0900 11400 == - - - —_ - - - - 20
TOTAL TOTAL TOTAL TOTAL
TOTAL CAD- CHRO- TOTAL TOTAL TOTAL MAN- TOTAL STRON- TOTAL
DIS- ARSENIC MIUM MIUM COPPER IRON LEAD GANESE MERCURY TIUM ZINC
TIME CHARGE (AS) (cD) (CR) (cu) (FE) (PB) (MN) (HG) (SR) (ZN)
DATE (CFS) (ue/L) (uG/L) (uG/7L) (ue/L) (UG /L) ue/L) (uG/7L) (ue/sL) (uG/L) (ue/L)
ocT.
13... 0900 12600 - == == <10 40 5 20 - 130 <10
NOV.
17... 1030 9000 == - -- -— — -— - o1 - -
DEC.
09... 0800 12600 i e == <10 50 <1 10 - 70 <10
JAN.
20c.. 0900 17500 == - - - - - - &2 - ==
FEB.
16... 0900 24000 - == == <10 100 <1 10 -1 60 20
APR.
13... 0900 20500 == e == 20 200 1 30 .1 60 20
MAY
18... 0730 83000 b - - - - - - ol - -
JUNE
0B..e 0800 83300 == = — <10 210 2 30 — 40 <10
JuLy

27eee 0900 21400 0 <1 0 <10 10 1 e -0 — <10



DRAINAGE AREA.--21,113 sq mi.

PERIOD OF RECORD.,--Chemical analyses:

PEND OREILLE RIVER BASIN
12391000 CLARK FORK AT THOMPSON FALLS, MONT.--Continued

July 1969 to September 1971,

REMARKS,--Discharge records furnished by the Montana Power Co.

DATE

0CT.
13...
NOV.
i7eae
DEC.
09.0e
JAN.
20eee
FER.
1640
MAR.
16ese
APR.
13...
MAY
1800
JUNE
CBase
JULY
2Tees
AUG.
17...
SEP.
léeco

COLOR
(PLAT-
INUM-
COBALT
UNITS)

DIS-
SOLVED
LEAD
(PB)
(UG/7L)

CHEMICAL ANALYSES, WATER YEAR OCTOBER 1970 TO SEPTEMBER 1971

NITRATE
iN)

(MG/L)

.00

+00

00

DIS~
SOLVED
MAG-
NE=-
STUM
(MG)
(MG/L)

TIME

0900
1030
0800
0900
c900

0900

0900
0730
0300
0900
0830

0900

NITRITE
(N)
(MG/L)

.000

DIS-
SOLVED
MAN-
GANESE
(MN)
(uG/7L)

12

TEMP-
ERATURE
(DEG C)

11.0
21.0
21.5

14.5

NITRITE
PLUS
NITRATE
(N)
(MG/L)

DIs-
SOLVED
MERCURY

(HG)
(uGsL)

-3
.1

.1

AIR
TEMP—
ERATURE
{DEG C)
3.0
4.5

-5.0

3.0

-0

3.0

16.5

AMMONIA
NITRO-
GEN
{N)
(MG/L)
- 00
.07
.05
.00
.14
«31
.34
.02
.05

o:11

CIS-
SOLVED
MOLY-
BLENUM

(M0)
(us7L)

FIELD DETERMINATIONS

SPECI-
FIC

COND~-

UCTANCE

(MICRO-
MHOS)

245

220

260

225

215

235

220

160

165

195

205

225

DRGANIC

NITRO-
GEN
(N)

(MG/L)

-15

DIS-
SOLVED
NICKEL

(NI)
(UG/L)

DIS-

SOLVED
OXYGEN
(MG/L)
10.1
11.9
12.5
12.7
12.3
12.3
12.8
11.6
11.2
9.0
8.8

10.0

DIS-
SOL-
VED-
PHOS—
PHORUS
(P}
(MG/L)

020

.010
.020
030

.020

DIS-
SOLVED
SELE-

NIUM

(SE)
(uG/L)

PH

(UNITS)

7.5
7.8
7.6
6.7
7.5
8.3
8.2

7.8

8.0

8.2

DIS-
SOLVED
ORTHO
PHOS~
PHATE
(P04)
(MG/L)

.00
.07
.03

.12

DIS~-
SOLVED
SILVER

(AG)
(UG/L)

ALKA-
LINITY
AS
CACO3
(MG/L)
99
105
103
80
81
93
82
66
68
80
84

93

TOTAL
PHOS-
PHORUS
(4]
(MG/L)
040
.030
010
.030
030
.040
.10
050

-050

DIS-
SOLVED
STRON-

TIUuM

(SR)
(uG/L)

160
130
160
110
190
210

170

70

IMME-
DIATE
coLI-

FORM
(COL.
PER

100 ML)
16
12
11
72

50

48
70
360
30
10

16

TOTAL
ORGANIC
CARBON
(c)
(MG/L)

1.0
4.0
13

3.0

DIS~
SOLVED
VANA-

oIuM

)
(uG/L)

.0

FECAL
coLI-
FORM
(COL.
PER
100 ML)

18

16

BIO-
CHEM-

ICAL
OXYGEN
DEMAND
(MG/L)

-9

DIS-
SOLVED
ZINC
{ZIN)
(us/L)

10

30
24
28
20
40
10
20

10

207



208

ANALYSES OF SAMPLES COLLECTED AT PARTIAL-RECORD WATER-QUALITY STATIONS

MILK RIVER BASIN
CHEMICAL ANALYSES, WATER YEAR OCTOBER 1970 TO SEPTEMBER 1971

DIS-
DIS- SOLVED
DIS—- SOLVED MAG- PO-
SOLVED CAL- NE- TAS- BICAR-
DIS- TEMP-— SILICA IRON CIUM STUM SODIUM SIUM BONATE
TIME CHARGE tRATURE {S102) (FE) (ca) (MG) (NA) (K) (HCO3)
DATE (CFS)  (DEG C)  (MG/L)  (UG/L)  (MG/L)  (MG/L)  (MG/L)  (MG/L)  (MG/L)
0617450C - MILK RIVER AT NASHUA, MONT. (LAT 48 07 52 LONG 106 21 50)
MAY , 1971
2l s 1000 260 13.5 8.7 40 X 30 100 7.8 271
JUNE
2340 1330 307 24.0 6.4 20 55 26 93 6.4 280
JuLy
224es 1330 61 23.5 6.9 20 76 36 160 8.1 343
AUG.
2440 1330 129 20.5 T.7 20 12 35 170 8.3 359
SEP.
22eve 1445 170 12.0 Tet 20 53 26 100 5.7 295
YELLOWSTONE RIVER BASIN
DIS-
DIS- SOLVED DIS-
SOLVED MAG- SOLVED
CAL- NE- CHLO- FLUO-
DIS- CIuM SIUM SODIUM SULFATE  RIDE RIDE  NITRATE
TIME CHARGE (CA) (MG) (NA) (504) (cL) (F) (N)
DATE (CFS) (MG/L)  (MG/L)  (MG/L)  (MG/L)  (MG/L)  (MG/L)  (MG/L)
06191500 YELLOWSTONE RIVER AT CORWIN SPRINGS, MONT. (LAT 45 06 43 LONG 110 47 37)
ocT.
225 ae 0830 1620 16 5.1 19 30 9.9 .9 --
23440 1330 1570 15 5.0 20 29 10 .9 .4
JAN.
26cae 0830 1130 16 5.4 13 38 13 1.0 S
APR.
2T ees 1550 1510 20 6.4 15 32 12 o7 --
JULY
2640 1800 7990 9.2 3.0 10 60 5.4 .5 -
DIS- DIS- DIS-
DIS- SOLVED DIS- SOLVED  SOLVED DIs-
SOLVED  BERYL-  SOLVED CAD- CHRO- SOLVED
DIS-  ARSENIC LIUM BORON MIUM MIUM COPPER CYANIDE
TIME CHARGE (AS) (BE) (B) (co) (CR) (cu) (CN)
DATE (CFS) (UG/L)  (UG/L)  (UG/L)  (UG/L)  (UG/L)  (UG/L)  (MG/L)

06191500 YELLOWSTONE RIVER AT CORWIN SPRINGS, MONT. (LAT 45 06 43 LONG 110 47 37)

ocrv.
22..
23...
JAN.
26e0s
APR.
2T7eea
JULY
26e0e0

0830 1620 -— - 370 s e = -
1330 1570 20 0 350 o 0 0 .00
0830 1130 == 0 470 0 L 0 .00
1550 1510 0 0 390 0 0 18 +00
1800 7990 5 0 170 0 0 1 .00

CAR-
BONATE
(Cc03)
(MG/L)

SULFATE
(S04)
(MG/L)

290
210
380
360

220



ANALYSES OF SAMPLES COLLECTED AT PARTIAL-RECORD WATER-QUALITY STATIONS

LIS
SOLv
CHLO- FLUO
RIDE RID
(cL) (F)
DATE (MG/L) (MG/
MAY , 1971
2lese 22
JUNE
234as 14
JuLy
22¢e0 32
AUG.
240 31
SEP.
2240 17
DATE

06191500 YELLOWSTONE RIVER

ocT.
22400
23...
JAN.
26eee
APR.
27aes
JULY
2640

DATE

06191500

ocr.
22cea
23440
JAN.
2600
APR.
27ase
JULY
26eee

MILK RIVER BASIN--Continued

CHEMICAL ANALYSES, WATER YEAR OCTOBER 1970 TO SEPTEMBER 1971

i) DIS-
= SOLVED SULVED DIS- DIS- NON- SOoDIuUM
ED  NITRITE ORTHD SOLICS SOLVED SOLVED CAR= AD-
= PLUS PHOS- (SuMm OF SOLIDS SOLIDS HARD- BONATE SORP-
£ NITRATE PHATE CONSTI- (TONS (TONS NESS HARD- TION
(N) (PO4) TUENTS) PER PER (CA,MG) NESS RATIO
L) (MG/L) (MG/L) (MG/L) AC-FT) DAY) (MG/L) (MG/L)
06174500 - MILK RIVER AT NASHUA, MONT. (LAT 48 07 52 LONG 106 21 590)
.3 .00 .12 663 -390 465 300 8 2.5
<3 .03 .09 549 .75 455 240 15 2.6
o4 .02 .09 869 1.18 143 340 57 3.8
o4 .02 . C6 861 1.17 300 320 29 4.1
<3 .07 .03 575 .78 264 240 0 2.8
YELLOWSTONE RIVER BASIN--Continued
DIsS-
SOLVED DIS- DIS- BIO-
NITRITE SOLIDS SOLVED SOLVED AMMONIA TOTAL CHEM-
PLUS (RESI- SOLIDS SOLIDS HARD- NITRO- PHOS=- ICAL
NITRATE DUE AT (TONS (TONS NESS GEN PHORUS OXYGEN
(?) 180 C) PER PER (CA»MG) (N) (P DEMAND
(MG/L) (MG/L) AC-FT) DAY) (MG/L) (MG/L) (MG/L) (MG/L)

<40
10

1.9

DIsS-
SOLVED
LEAD
(pB)
(UG/sL)

YELLOWSTONE RIVER AT CORWIN SPRINGS, MONT. (LAT 45 06 43 LONG

o o © o

154
149

174
190

84

DIS-
SOLVED
MAN-
GANESE
(MN)
(uG/L)

11

760

21
.20

.26

.11

DIS-

SOLVED
MERCURY

(HG)
(uG/7L)

674
632

531
775

1810

DIS-
SOLVED
MOLY-
BDENUM

(MD)
(UG/L)

AT CORWIN SPRINGS, MONT. (LAT 45 06

61
58

62
76

35

DIS-
SOLVED
NICKEL

(NI)
(UG/L)

DIS-
SOLVED
SELE-

NIUM

(SE)
(uG/L)

43 LONG 110 47 37)

+060 1.0

== .7

060 1.1

060 1.0
DIS- DIS-

SOLVED SOLVED
SILVER ZINC
(AG) (IN)
(UG/L) (UG/L)

110 47 37)

0o 10

1 10

0 20

0 0

SPECI-
FIC
COND-
UCTANCE
(MICRO-
MHGS)

1030

370
1260
135C

385

209

PH

(UNITS)
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ANALYSES OF SAMPLES COLLECTED AT PARTIAL-RECORD WATER-QUALITY STATIONS

YELLOWSTONE RIVER BASIN

CHEMICAL ANALYSES, WATER YEAR OCTOBER 1970 TO SEPTEMBER 1971

DI-
DIS-  ALDRIN LINDANE CHLOR-  DDD DDE oDT ELDRIN  ENDRIN
TIME CHARGE DANE
DATE (CFS) (UG/L)  (UG/L)  (UG/L)  (UG/L)  (UG/L)  (UG/L)  (UG/L)  (UG/L)
06191500 YELLOWSTONE RIVER AT CORWIN SPRINGS, MONT, (LAT 45 06 43 LONG 110 47 37)
GCT.
2300 1330 1570 .00 .00 .00 .00 .00 .00 .00 .00
JAN., 1971
Agg... 0830 1130 .00 .00 .00 .00 .00 .00 .00 .00
2T aree 1550 1510 .00 .00 .00 .00 .00 .00 .00 .00
JuLy
26sws 1800 7990 .00 .00 .00 .00 .00 .00 .00 .00
HEPT A-
HEPTA-  CHLOR DI- METHYL
CHLOR  EPOXIDE  MALA- PARA- AZINON  PARA- 2,4-D  244,5-T  SILVEX
THION THION THION
DATE (UG/L)  (UG/L)  (UG/L)  (UG/L)  (UG/L)  (UG/L)  fNG/L)  (UG/L)  (UG/L)
06191500 YELLOWSTONE RIVER AT CORWIN SPRINGS, MONT. (LAT 45 06 43 LONG 110 47 37)
ocT.
235 .00 .00 .00 .00 .00 .00 .00 .00 .00
JAN., 1971
2645 .00 .00 .00 .00 .00 .00 .00 .00 .00
APR.
2Tssis .00 .00 .00 .00 .00 .00 .00 .00 .00
JULY
2600 .00 .00 -- - - - .00 .00 .00
FIELD DETERMINATIONS
SPECT- FECAL
FIC CcOoLI-
AIR COND- DIS- FORM
TENP- TEMP-  UCTANCE  SOLVED PH (COL.
TIME FRATURE ERATURE (MICRO- OXYGEN PER
DATE (DEG C) (DE5 C)  MHOS) (NG/L)  (UNITS) 100 ML)

06191500 YELLOWSTONE RIVER AT CORWIN SPRINGS, MONT. (LAT 45 06 43 LONG 110 47 37)

uCT.

234 1330
JAN.

26eea 0#30
APR.

27eee 1550
JuLy

26e0e 1800

11.C

5 5.0 220 8.3
[ 4.0 260 11.4 T.7
0 9.C 255 12.2 8.4
0 27.0 130 8.6 7.5

88

39

24



ANALYSES OF SAMPLES COLLECTED AT MISCELLANEOUS SITES 211

CHEMICAL ANALYSES, WATER YEAR OCTOBER 1970 TO SEPTEMBER 1971

DIS- HEXA~
DIS- SOLVED VALENT DIS- DIS- DIS-
SOLVED CAD- CHRO- SOLVED SOLVED TOTAL SOLVED
DIS- TEMP- ARSENIC MIUM MIUM COBALT LEAD MERCURY ZINC
TIME CHARGE ERATURE (AS) (co) (CRS) {co) (PB) (HG) {IN)
DATE (CFS) {DEG C) tuG/L) (uG/L) (ug/L) {ue/L) (uG/L) (UG/7L) (ue/L)

SASKATCHEWAN RIVER BASIN

5014500 -~ SWIFTCURRENT CREEK AT MANY GLACIER, MONT. (LAT 48 48 06 LONG 113 39 18}

0CT., 1970
0200 1010 60 8.0 ] 0 0 0 0 .1 10

PRICKLY PEAR CREEK BASIN

06062010 - PRICKLY PEAR CREEK BELOW EAST HELENA, MONT. (LAT 45 35 54 LONG 111 55 48)

GCT., 1970

09... 0900 = 4.5 5 2 == 0 23 -0 130

MISSOURI RIVER BASIN

06090130 - MISSOURI R BLW RAINBOW DAM NR GREAT FALLS, MONT. (LAT 47 32 10 LONG 111l 11 45)

0CT., 1970
13655 1400 6000 - 8 0 - 0 0 .0 18
YELLOWSTONE RIVER BASIN
06217500 - YELLOWSTONE R. AT HUNTLY, MONT. (LAT 46 54 15 LONG 108 19 01)
6CT., 1970 '
0B ... 1145 5100 7.0 7 0 0 0 0 A 27

PEND OREILLE RIVER BASIN

12323750 - SILVFR BOW C AB WARM SPRNGS C AT WARM SPRNG MONT (LAT 46 11 07 LONG 112 46 04)

0CT., 1970

CT7ese 1630 150 5.0 2 2 e 0 0 <0 440

12330100 - FLINT CREEK BLW BOULDER CREEK NR MAXVILLE, MONT. (LAT 46 29 21 LONG 113 14 10)

0CT., 1970
07... 1315 150 3.0 2 0 == 0 0 .2 21



212 ANALYSES OF SAMPLES COLLECTED AT MISCELLANEOUS SITES
MARIAS RIVER BASIN
CHEMICAL ANALYSES, WATER YEAR OCTOBER 1970 TO SEPTEMBER 1971

DIS- DIS-
DIS- SOLVED = SOLVED
DIS- DIS- SOLVED MAG- DIS- PO~ DIS-
SOLVED SOLVED CAL- NE- SOLVED TAS- BICAR- CAR- SOLVED
Dis- TEMP~ SILICA IRON CIUM SIUM SODIUM STUM BONATE BONATE SULFATE
) TIME CHARGE ERATURE (s102) (FE) (ca) (MG) (NA) {K) (HCO3) (C03) (S04)
DATE (CFS) (DEG C) (MG/7L) (UG/L) {MG/L) (MG/L) (MG/L) (MG/L) (MG/L) (MG/L) (MG/L)

06091850 — TWO MED CA WWY TO MSSN LK NR BLACKFOOT, MONT. (LAT 48 32 40 LONG 112 41 12)

MAY , 1971
) B 1150 27 6.0 4.5 60 20 5.0 2.0 .5 79 - 12
25-31 - 32 - 4.0 40 16 4.2 1.9 .3 68 0 8.8

JUNE
104ee 1030 17 - 3.8 40 15 4.5 13 «1 67 0 9.0
10-18 - 23 - 3.6 10 16 4.0 1.7 .6 T4 0 6.8
20-26 - 11 - 3.6 10 16 4.3 1.7 .5 73 0 7.3
30... 1625 2.2 14.0 3.5 10 15 4.8 1.4 2 73 0 8.8
30-30 - 5.4 - 3.7 10 16 4.5 1.5 .3 T4 0 8.0

JuLy
01-07 - 5.4 - 3.7 10 16 4.5 1.5 .3 74 0 8.0
07¢ee 1120 2.3 12.0 3.1 10 17 4.6 1s2 .6 70 0 8.8
09-15 - 2.2 - 3.5 1c 18 5.2 1s7 .5 82 0 10
2240 1200 2.2 20.0 3.0 10 16 4.6 1.5 .5 72 0 8.5
25-31 -- 5.8 -- 3.6 10 20 5.5 2.0 .6 89 0 it
28ees 1230 8.7 21.5 3.4 10 18 4.9 1.9 h 88 0 6.8

AUG.

02-12 - 3.8 - 3.3 10 18 5.5 1.8 .5 82 0 11
07550 0730 4.2 22.5 3.3 10 19 5.6 L9 o5 87 0 10
1 W~ 1000 34 18.5 3.0 20 18 5.5 1.8 .6 82 0 10
i 1445 87 18.0 2.3 s 18 5.6 2.1 .6 93 0 10

SEP.

08.a.. 1445 51 13.5 1.8 20 19 5.8 1.9 .6 78 0 13
23 e 1515 49 11.0 149 20 21 5.9 2.4 .4 91 0 15
06091852 - MISSION LAKE NR. BLACKFOOT, MONT. (LAT 48 33 48 LONG 112 37 49)

MAR., 1971
3lees 1100 - 2.0 1.7 20 50 39 96 3.7 208 0 290

APR.

29... 1510 - 15.5 2 10 53 39 70 4.2 206 0 270

MAY
120 1400 - 16.0 .2 20 52 45 77 3.3 200 0 290

AUG.

- 1510 - 23.0 2.6 20 40 36 71 2s7 129 24 250
2lwns 1300 - 20.0 2.8 5 40 36 72 2.9 183 0 240

SEP.
02..0n 1240 - 13.0 2.8 20 41 34 70 3.3 201 0 250
09440 1100 - 14.0 2.6 10 37 33 64 247 166 0 230
23 o 1630 -- 21.0 2.5 20 38 31 60 a1 172 0 220

06091853 - SPRING C AT MISSION LK OUT NR CUTBANK, MONT. (LAT 48 33 27 LONG 112 36 00)

APR.y 1971
03-12 - 55 - 1.4 40 46 35 83 3.5 173 - 260
15:.a 1330 32 5.0 .6 30 48 37 59 3.4 193 - 260

MAY
17-21 - 6.9 - o4 10 50 39 80 3.2 205 c 300
2065 1145 14 8.0 .6 100 48 37 17 3.3 195 - 250
24-30 - 25 - 1.4 20 46 37 80 2.9 192 0 290

JUNE
0945 1750 29 - s 12 20 44 37 72 2.9 191 0 250
13-19 - 16 - 1.6 10 39 33 66 2.9 171 c 230
2i-27 - 18 - 1.5 10 36 32 69 3.0 163 0 240

JuLY
02-14 - 28 - «9 10 29 33 71 2.5 139 0 250
08.e. 1320 28 20.5 .6 10 28 35 69 2.6 87 48 240
2leee 1700 14 23.0 .6 20 28 35 73 2.8 45 85 220
24-31 - 10 - .6 10 30 35 71 2.4 146 0 250
3lasn 1150 9.3 23.5 ot 10 28 36 72 2.3 95 25 250

AUG.

02-08 - 7.5 -- o 10 28 36 75 2.6 144 0 250
YELLOWSTONE RIVER BASIN
06207530 - SILVER TIP C. AB GOBBLERS DRAW NR BELFRY MONT. (LAT 45 03 22 LONG 108 57 28)
JUNE, 1971
1lees 1530 1.0 23.0 17 50 300 130 1300 54 368 0 3000
DIS- DIS-
DIS- SOLVED pIs- SOLVED DIS- DIS-
SOLVED BERYL- SOLVED  CHRO- SOLVED  SOLVED
DIS-  ARSENIC LIUM BORON MIUM COBALT  COPPER
TIME CHARGE (AS) (BE) (8) (CR) (co) (cu)
DATE (CFS) (UG/L)  (UG/L)  (UG/L)  (UG/L)  (UG/L)  (UG/L)

06207530 - SILVER TIP C. AB GOBBLERS DRAW NR BELFRY MONT. (LAT 45 03 22 LONG 108 57 28)

JUNE, 1971
1leee 1530 1.0 4 0 2800 1 8 63



DIS-
SOLVED
CHLO-
RIDE
(cL)
DATE (MG/L)
MAY , 1971
| .2
25-31 .7
JUNE
10e0e. 2
10-18 1.3
20-26 1.4
30cea .0
30-30 o4
JUuLY
01-07 o4
07ese 6
09-15 el
2240 o7
25-31 2
28e0 -2
AUG.
02-12 o1
07ees el
13... o4
27400 -9
SEP.
08cee 1.1
23... 3
MAR., 1971
3leee 6.9
APR.
2900 7.0
MAY
12... 6.8
AUG.
12... 4.2
27ees 6.4
SEP.
02... 5.4
09... Seé
2340 3.0
APR.y 1971
03-12 5.7
15600 5.3
MAY
17-21 5.4
20600 6.8
24-30 4.9
JUNE
09... 4.7
13-19 5.6
21-27 4.7
JuLy
02-14 4.3
08... 4.6
2lee. 4.9
24-31 5.4
3lese 4.7
AUG.
02-08 4.6
JUNE, 1971
1l... 560

ANALYSES OF SAMPLES COLLECTED AT MISCELLANEOUS SITES

MARTAS RIVER BASIN--Continued

CHEMICAL ANALYSES, WATER YEAR OCTOBER 1970 TO SEPTEMBER 1971

DIS- DIS-

DIS- SOLVED SOLVED DIS- DIS- NON- SODIUM SPECI-
SOLVED NITRITE ORTHO SOLIDS SOLVED SOLVED CAR- AD- FIC
FLUO- PLUS PHOS~ (SUM OF SOLIDS SOLIDS HARD- BONATE SORP- COND-

RIDE NITRATE PHATE CONSTI- {TONS (TONS NESS HARD- TION UCTANCE

(F) (N) (P04} TUENTS) PER PER {CA,MG) NESS RATIO (MICRO-
(MG/L) {(MG/L) {(MG/L) {MG/L) AC-FT) DAY} (MG/L) (MG/L) MHOS )}

06091850 ~ TWO MED CA WWY TO MSSN LK NR BLACKFOOT, MONT.

(LAT 48 32 40 LONG 112 41 12)

el .00 .06 83 =11 6.05 70 6 .1 139
-0 04 +00 70 .10 6.05 s7 1 ol 115
-0 .00 .00 67 .09 3,08 56 1 el 117
-3 .03 .00 71 10 4a4l 56 0 1 121
3 02 .00 71 .10 2.11 58 0 o1 120
3 <03 <03 70 »10 242 57 [} ol 126
.1 06 06 71 -10 1.04 58 0 .1 123
.1 206 =06 71 10 1.04 58 0 -1 123
.1 «00 00 70 .10 «43 61 4 .1 121
.2 .02 .03 80 .11 48 66 0 a1 143
.3 -00 +00 71 +10 42 59 0 o1 122
2 «02 «03 87 .12 1.36 73 [¢] .1 156
o4 .01 .03 79 .11 1.86 65 0 o1 144
.l .05 .03 81 11 .83 68 0 .1 145
-4 .01 .03 84 .11 «95 70 0 el 152
3 .06 .00 80 .11 T.34 68 0 ol 140
.5 .01 .03 86 .12 20.2 68 0 o1 147
-6 .00 .00 82 .11 11.3 71 b o1 148
-0 .00 .00 92 °22 21.7 7 2 .1 160
06091852 - MISSION LAKE NR. BLACKFOOT, MONT. (LAT 48 33 48 LONG 112 37 49)
6 30 .12 592 81 — 290 110 2.5 842
6 .00 «06 545 - T4 = 290 120 1.8 874
o4 .00 «09 573 «78 - 310 150 1.9 878
o4 .00 .15 495 «67 - 250 100 2.0 774
o7 .03 «15 491 <67 - 250 98 2.0 779
.7 «27 .12 507 +69 e 240 i 44 2.0 802
o7 .00 .18 457 .62 - 230 92 1.8 724
-1 .03 .15 442 <66 - 220 81 1.8 703
06091853 - SPRING C AT MISSION LK OUT NR CUTBANK MONT. (LAT 48 33 27 LONG 112 36 00)
3 .00 .06 520 - 77.2 260 120 2.2 830
5 10 «03 509 <69 44.0 270 110 1.6 788
3 .01 +03 579 <79 10.8 290 120 2.1 879
2 .00 «09 519 Tl 19.6 270 110 2.0 854
.2 .01 .09 557 .76 37.6 270 110 2.1 818
2 <00 <09 506 «69 39.6 260 110 1.9 814
3 <04 .03 463 +63 20.0 230 93 1.9 686
-3 <02 .03 467 <64 22.7 220 88 2.0 688
o4 .01 .03 460 <63 34.8 210 94 2.1 736
2 .01 03 443 «67 33.5 210 63 2.1 707
2 «00 .06 428 <64 17.8 214 35 2.1 707
3 .03 «09 467 <64 12.6 220 99 2.1 747
.2 .02 .06 466 <63 11.7 220 98 2.1 747
2 <06 .12 468 .64 9.48 220 100 2.2 T48
YELLOWSTONE RIVER BASIN--Continued
06207530 - SILVER TIP C. AB GOBBLERS DRAW NR BELFRY MONT. (LAT &5 03 22 LONG 108 57 28)
1.3 48 <09 5550 7.55 15.0 1300 980 16 6980
DIS~- DIS-

DIS- SOLVED DIS- SOLVED DIS- DIS-

SOLVED MAN- SOLVED  MOLY- SOLVED  SOLVED

CYANIDE LEAD GANESE MERCURY BDENUM NICKEL ZINC

(CN) (PB) (MN) (HG) {MO) (NI} (ZN)

DATE (MG/L) (uG/L) (uG/L) (ue/L) {(uG/L) (us/L) (ue/L)

06207530 - SILVER TIP C. AB GOBBLERS DRAW NR BELFRY MONT.

JUNE, 1971

1l... «00

(LAT 45 03 22 LONG 108 57 28)

6 810 «3 3 42 10

213
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ANALYSES OF SAMPLES COLLECTED AT MISCELLANEOUS SITES

KOOTENAI RIVER BASIN

CHEMICAL ANALYSES, WATER YEAR OCTOBER 1970 TO SEPTEMBER 1971

DIS- DIS- DIS-
SOLVED DIS- DIS- SOLVED DIS- SOLVED DIS~ DIS~
ALUM- SOLVED SOLVED BERYL- SOLVED CAD~- SOLVED  SOLVED
DIS- TEMP- INUM ARSENIC BARIUM LIUM BORON MIUM COBALT COPPER
TIME CHARGE ERATURE (AL) (AS) (BA) (BE) i8) (CD) (Co) {cu})
DATE {CFS) {DEG C) (ue/L) {UG/7L) (ue/L) tue/L) uG/L) (uG/L) (e/1) ue/L)
12303400 - ROSS CREEK NEAR TROY, MONT. (LAT 48 12 25 LONG 115 52 09)
NOV., 1970
17..¢ 1700 29 4.0 0 0 0 0 20 1 0 0
MAY , 1971
0%.0e 1300 498 - 300 - 0 0 - (] - ——
PEND OREILLE RIVER BASIN
12391500 - BULL RIVER NEAR HERON, MONT. (LAT 48 10 54 LONG 115 S1 39)
NOV., 1970
17cee 1500 57 5.0 100 0 0 o 30 0 0 0
MAY , 1971
04,00 1100 686 4.5 400 = 100 0 = 0 - -
TOTAL TOTAL
CAD- TOTAL TOTAL TOTAL TOTAL MAN- TOTAL TOTAL
DIS~- TEMP=- MIUM COBALT COPPER IRON LEAD GANESE MERCURY ZINC
TIME CHARGE ERATURE (co} (co) (cu) (FE) {P8) ({MN} (HG) {IN)
DATE (CFS) (DEG C) {uG/L) (uG/L) (uG/L) (uG/L) (uG/7L) (uG/L) (uG/7L) ws/i)
KOOTENAI RIVER BASIN
12303400 - ROSS CREEK NEAR TROY, MONT. (LAT 48 12 25 LONG 115 52 09)
NOV., 1970
17e.. 1700 29 4.0 - -— - - -— - - -—
MAY . 1971
[T 1300 498 - 1 2 <10 60 1 10 <.5 <10

ANALYSES OF SAMPLES COLLECTED AT MISCELLANEQUS SITES

YELLOWSTONE RIVER BASIN
INSTANTANEOUS SUSPENDED SEDIMENT, WATER YEAR OCTOBER 1970 TO SEPTEMBER 1971

06202530 STILLWATER RIVER ABOVE WEST FORK AT NYE, MONT.

DATE

ocT.
05¢0.
NOV.
12...
DEC.
10...
JAN.
12400
FEB.
10...
MAR.
10...
APR.
12...
MAY
1leee
JUNE
10...
JuLyY
08.ee
AUG.
16ece
SEP.
08ese

TIME

1500
1430
1610
1430
1550
1510
1325
1450
1300
1545
1740
1315

TEMP~
ERATURE
{DEG C)

12.0
2.5
1.0

-0
2.5
4.0
7.5
9.0
7.0
8.0
18.5
10.5

SusS-
PENDED
Sus- SEDI~-
PENDED MENT
DIS~- SEDI- DIS-
CHARGE MENT CHARGE
(CFS) (MG/L) (T/DAY)
178 2 96
97 1 26
83 3 67
66 3 -53
83 3 67
56 1 .15
51 2 .28
432 8 9.3
2450 29 192
1610 9 39
387 2 2.1
394 1 1.1



DATE

NOV.oy

NOV.,

ANALYSES OF SAMPLES COLLECTED AT MISCELLANEOUS SITES
KOOTENAI RIVER BASIN--Continued
CHEMICAL ANALYSES, WATER YEAR OCTOBER 1970 TO SEPTEMBER 1971

DIS~
DIS- SOLVED DIS- DIs- DIS- DIS-
SOLVED DIS- DIsS- MAG- SOLVED DIS- SOLVED DIS- SOLVED SOLVED DIS~
FLUO- SOLVED SOLVED NE- MAN- SOLVED MOLY- SOLVED SELE- STRON- SOLVED
RIDE IRON LEAD SIuUM GANESE MERCURY BDENUM NICKEL NIUM TIUM ZINC
(F) (FE) (P8} {MG) {MN) {HG}) (MO) (NI) (SE) (SR} (ZN)
(MG/L) {uesL) tue/L) {MG/L) (uG/L) {uG/L) {uG/7L) (UG/7LY (uG/L) (uG/L) (uG/L})
12303400 - ROSS CREEK NEAR TROY, MONT. (LAT 48 12 25 LONG 115 52 09}
1970
- -0 10 0 1.7 11 -0 1 2 0 110 —
1971
. == 30 0 1.3 0 .2 3 7 0 20 3
PEND OREILLE RIVER BASIN--Continued
12391500 - BULL RIVER NEAR HERON, MONT. (LAT 48 10 54 LONG 115 51 39)
1970
. .1 20 0 2.2 o .2 4 2 0 120 o
1971
- == 60 o 2.0 0 .2 o 4 20 10 8
TOTAL TOTAL
CAD- TOTAL TOTAL TOTAL TOTAL MAN-~ TOTAL YOVAL
DIS~ TEMP~ MIUM COBALT COPPER IRON LEAD GANESE MERCURY ZINC
TIME CHARGE ERATURE (co}) (co) (cu} (FE) (PB) (MN) {HG) (zZn)
DATE (CFS} (DEG C) (uG/L) (uG/L) (UG/L) (UG/L) {uG/L) (uG/sL) G/L) (UG/L)
PEND OREILLE RIVER BASIN
12391500 - BULL RIVER NEAR HERON, MONT. (LAT 48 10 54 LONG 115 51 39)
NOV., 1970
1Teee 1500 57 5.0 e - . - e - - -
MAY 1971
04.:. 1100 686 45 2 5 20 540 10 20 «5 50

ANALYSES OF SAMPLES COLLECTED AT MISCELLANEOUS SITES
YELLOWSTONE RIVER BASIN--Continued
INSTANT ANEOUS SUSPENDED SEDIMENT, WATER YEAR OCTOBER 1970 TO SEPTEMBER 1971

06202598 WEST FORK STILLWATER RIVER NEAR NYE, MONT.

Sus-
PENDED
Sus- SEDI-
PENDED MENT
TEMP- DIS- SEDI- DIS-
TIME ERATURE CHARGE MENT CHARGE
DATE {DEG C) (CFS) {MG/L) (T/DAY)
ocT.
05¢.. 1400 10.5 57 3 46
NOV.
12600 1530 5.0 62 2 33
DEC.
10... 1500 1.0 46 6 75
JAN.
12... 1345 -0 33 2 .18
FEB.
10... 1455 1.5 36 3 29
MAR .
10... 1435 4.5 31 3 25
APR.
12... 1240 4.5 32 4 35
MAY
1l... 1350 8.0 130 10 3.5
JUNE
10... 1600 8.0 899 69 167
24... 1130 == 850 49 112
JuLy
08ese 1440 7.5 448 8 9.7
AUG.
16cee 1840 14.0 143 7 2.7
SEP.
08... 1145 7.5 128 1 «35

215
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Silver TIpD Creek NEAr o o o s o o « o o o o o s o o o o 86 miscellaneous sites in o« 2 o o o o o o s » o « o 214-215
Bigfork, Flathead RIVer near « « « « « o o o o o o o o o o 200 water-quality records in < o« « o o ¢ 2 e s e o o o . 154-179
Bighorn River, at BighOXn « o« « « o o« o « o o « o « o o &« 134
at Kane, WyOe « o o o o ¢ o o o s o o o o s o o o o o & 106 Laurel, Clarks Fork Yellowstone River near . . « « « o o 92
near Hardin « « o ¢« ¢ ¢ o ¢ o ¢ o s o 4 o o s o o o o o 118 Yellowstone RIVEr NEAr o o o « o o o ¢ o o o s o s = = 94
near St. Xavier .« « o o ¢ o 2 e o o o e s o e o s o o o 110 Libby, Fisher RIvVer near .« « ¢ o o o o o o = s o o o o o 170
Billings, Yellowstone RIVEr At « « « o o o o o ¢ o o o o o 98 Kootenal RivVer @t « « o o ¢ o s o o o o o o o o o = o o 176
Biochemical oxygen'demand (BOD), definition of « o o o o » 1 Kootenai RIVEL NEAL « o « « o o « o o o « o« o « o » » 162,164
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