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WATER QUALITY RECORDS IN COLORADO, 1964

INTRODUCTION

The quality-of-water investigations of the U.S., Geo-
logical Survey are concerned with the chemical and physical
characteristics of surface and ground water supplies of tte
Nation., The basic records for the 1964 water year for
quality of surface waters within the State of Colorado are
given in this report. Data for a few water-quality staticns
in bordering states and selected data on chemical quality
of ground water in Colorado are also included. Nearly all
of these data were collected by the Water Resources Division
of the U.S. Geological Survey, under the direction of R. F,
Langford, district chemist.

The Geological Survey began publishing annual basic
records of chemical quality, water temperatures, and sus-
pended sediment in 1941 in the water-supply paper series,
"Quality of Surface Waters of the United States.'" The
records prior to 1948 were published each year in a single
volume for the entire country, and in two volumes in 1948
and 1949. Beginning in 1950, the records were published in
four volumes and beginning in 1959 in five volumes; each
volume covered an area where boundaries coincided with thcse
of certain natural drainage areas. The records for quality
of surface waters in Colorado are contained in Parts 5-6,
7-8, and 9-14 of the water-supply series. These publications
are available in most major public libraries. (See "Annual
Series)of Water-Supply Papers for Quality of Surface Waters"
p. 16.

Distribution of this report is limited and it is pri-
marily for local and immediate use., The records will
be published in the Geological Survey water-supply papers at
S5-year intervals. The first compilation will cover only the
years 1964 and 1965,

COOPERATION

Most data in this report were obtained as part of the
Federal Program of the U.S. Geological Survey or in cooper-
ation with the Bureau of Reclamation, U.S. Department of
the Interior, Investigations of some ground water and
surface water were made under cooperative agreement between



the U.S. Geological Survey and the Colorado Water Conservation
Board, Felix Sparks, director, Investigations of fluvial
sediment in Kiowa Creek basin were made in cooperation with
the Soil Conservation Service, U.S. Department of Agriculture,

Records for Rio Grande above Culebra Creek near Lobatos,
Rio Blanco near Pagosa Springs, and Navajo River above Chromo,
Colo., were obtained by the New Mexico District of the U.S.
Geological Survey as part of the water-quality program of that
district., Records for South Platte River at Julesberg, Colo,,
were obtained by the Nebraska District of the U.S. Geological
Survey.

DEFINITION OF TERMS AND ABBREVIATIONS

The terms and abbreviations of water-quality and hydro-
logic data, as used in the text and tabular data of this
report, are defined as follows:

Acre-foot (ac-ft) is a quantity of water required to
cover 1 acre to a depth of 1 foot and is equal to 43,560
cubic feet or 325,851 gallons, The term is commonly used
in measuring volumes of water used or stored.

Cfs-day is the volume of water represented by a flow cf
1 cubic foot per second for 24 hours., It equals 86,400 cukic
feet, 1,983471 acre-feet, or 646,317 gallons.

Channel (watercourse) is an open conduit either naturally
or artificially created which periodically or continuously
contains moving water, or which forms a connecting link be-
tween two bodies of water, River, creek, run, branch, ana-
branch, and tributary are some of the terms used to descrike
natural channels, Natural channels may be single or braided.
Canal and floodway are some of the terms used to describe
artificial channels,

Cubic feet per second (cfs) is a unit expressing rates
of discharge, One cubic foot per second is equal to the
discharge of a stream of rectangular cross section, 1 foot
wide and 1 foot deep, flowing water at an average velocity of
1 foot per second,

Discharge, in its simplest concept, means outflow; there-
fore, the use of this term is not restricted as to course cr
location, and it can be applied to describe the flow of water
from a pipe or from a drainage basin, It is also correct to
speak of the discharge of a canal or stream into a lake, a
stream, or an ocean,



Daily mean discharge is the mean discharge for one

day.

Mean daily discharge is the arithmetic mean dis-
charge for the same day during a specific period of years,

Mean discharge is the arithmetic mean of individual
daily mean discharges during a specific period.

Instantaneous discharge (at time of sampling).
If the discharge value at the time of sampling is reported
instead of daily mean value, the heading of the discharge
column will be "Discharge (cfs)."

Drainage area is that area, in a specified location,
measured in a horizontal plane, which is enclosed by a
drainage divide.

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 a body of impounded surface water together
with all tributary surface streams and bodies of impounded
surface water,

Equivalents per million (epm) is a unit for expres-
sing the concentration of chemical constituents in terms of
the interreacting values of the electrically charged par-
ticles, or jons, in solution, One equivalent per million of
a positively charged ion will react with one equivalent per
million of a negatively charged ion, Parts per million is
converted to equivalents per million by multiplying by
the reciprocal of the combining weight of the ion.




Conversion factors: Parts per million to equivalentr
per million

Ion Multiply Ion Multiply
by by

Aluminum (A1*3),,...[/0.11119 | Hydroxide (OH-1),,..|0.05¢80
Arsenic (As*®),,....| .04004 || Iodide (I-1),..v0v..| .00788
Barium (Ba*?),,,....| .01456 || Iron (Fe*3),...v00..| .05372
Beryllium (Be+2),,..| .22192 Lead (Pb*2 )., 0eeeeees| .00965
Bicarbonate (HCOz"1)| ,01639 || Lithium (Li*l),.....| .14411
Bromide (Br -1),.,,...| .01251 | Magnesium (Mg +2),...| .08%26
Cadmium (Cd*?),.,...| .01779 || Manganese (Mn+2)..,..| .03€40
Calcium (Ca*?),,....| .04990 | Nickel (Ni+2).......| .03406
Carbonate (COjz-2),,,| ,03333 || Nitrate (NOz-1),,...| .01€13
Chloride (C1-1),,,.,,| .02821 || Phosphate (PO, -3),,.| .03159
Chromium (Cr*),.,,..| .11539 | Potassium (K+1),,...| .02857
Cobalt (Co*?),veeve.| .03394 | Sodium (Na+l),......| .04%50
Copper (Cu+*?),......| .03148 Strontium (Sr+2)....| .02282
Fluoride (F!),......| .05264 | Sulfate (SO -2),....| .02(82
Hydrogen (H*1),,....| .99209 || Zinc (Zn*2),..0s.0...| .03CH0

Gage height is the water-surface elevation referred to
some arbitrary gage datum., Gage height is ofter used
interchangeably with the more general term '"stage,'" although
gage height is more appropriate when used with a reading on
a gage.

Gaging station is a particular site on a stream, canal,
lake, or reservoir 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 the property of water attributable
to the presence of alkaline earths and is expressed as
equivalent calcium carbonate (CaCOz). Hardness is a
physical-chemical characteristic, not a substance.

Particle size is the diameter, in millimeters (mm) of
suspended sediment or bed material determined by sieve and
sedimentation methods.

Particle size classification is the classification
recommended by the American Geophysical Union Subcommittee




on sediment terminology (Lane and others, 1947, p. 937),.
According to this classification, a particle having a diameter:

Less than 0,004 mm is clay,
Between 0,004 and 0.062 mm is silt.
Between 0,062 and 2.0 mm is sand,

Parts per million (ppm) is a unit for expressing the
concentration of chemical constituents by weight, usually
as grams of constituents per million grams of a solution,
In the laboratory the results are expressed in weights of
solutes in a given volume of water, To express the results
in parts per million, the data must be converted, For
most waters this conversion is made by assuming that a liter
of water weighs 1 kilogram; and thus milligrams per liter
is equivalent to parts per million, Parts per million, for
suspended sediment, is computed as 1 million times the
ratio of the weight of sediment to the weight of the mix-
ture of water and sediment.

Sediment is solid material both mineral and organic tlat
is transported by, suspended in, or deposited by water,
The amount, characteristics and cause of the occurrence of
sediment in streams are influenced by environmental factors.
Some ma jor factors are: degree of slope, length of slope,
soil characteristics, land usage, and amount and intensity
of precipitation,

Sediment discharge is the rate at which dry weight of
sediment 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,

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

Specific conductance is a measure of the ability of a
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 salinity of the water, The following general relations
are applicable:

Specific conductance x (0,65%0,05)=ppm dissolved solids;

Specific conductance _ total epm
100 2



Sodium-adsorption-ratio (SAR) is the expression of
relative activity of sodium ions in exchange reaction 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 farm land,

Stage is the height of a water surface above an estab-
lished datum plane; also gage height.

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 "streamflow" uniquely descrikes
the discharge in a surface stream course, The term
"streamflow" is more general than "runcff," as streamflow
may be applied to discharge whether or not it is affected
by diversion or regulation.

Suspended sediment is the sediment that at any given
time iIs maintained in suspension by the upward components
of turbulent currents or that exists in suspension as a
colloid,

Thermograph is a thermometer for continuously recordirg
variations of temperature automatically on a chart, The term
"temperature recorder'" is used to indicate the location
of the thermograph in station descriptions in the table
headings,

Tons per acre~foot indicates the dry weight of dissolved
solids in one acre~foot of water, It is computed by multi-
plying the concentration in parts per million by 0.,00136.

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

Water year in Geological Survey reports dealing with
water supply is the 12-month period, October 1 through
September 30, The water year is designated by the calendar
year in which it ends and which includes 9 of the 12 months,
Thus, the year ended September 30, 1964, is called the
"1964 water year,"

Weighted average is used in this report to indicate
discharge-weighted average, It is computed by multiplying
the discharge for the sampling period by the concentrations
of individual constituents for the corresponding period




and dividing the sum of the products by the sum of the dis-
charges, A discharge-weighted average approximates the com-
position of water that would be found in a reservoir containing
all of the water passing a given station during the year after
thorough mixing in the reservoir.

STATION NUMBERS AND WELL NUMBERS

A station number has been assigned as an added means
of identification for earh stream location where regular
measurements of streamflow and determinations of water
quality have been made. The numbers have been assigned to
conform with the standard downstream order of listing gaging
stations. The numbering system consists of two digits fol-
lowed by a hyphen and a six digit number, The notation to
the left of the hyphen identifies the Part or hydrologic
region used by the Geological Survey for reporting hydro-
logic data, The number to the right of the hyphen repre-
sents the position of the location in the standard down-
stream order listing the stations within each of the parts,
The assigned numbers are in numerical order but are not
consecutive, They are so selected from the complete six
digit number scale that intervening numbers will be avail-
able for future assignments to new locations, The iden-
tification number for each station in this report is
printed to the left of the station name and contains only
the essential digits. For example, the number is printed
as 9-100 for a station whose complete identification number
is 09-0100.,00,.

The well numbers used in this report indicate their
location, The numbering system, which is illustrated on
page 8, is based on the U,S. Bureau of Land Management's
system of land subdivisior., The number shows the location
of the well or test hole by quadrant, township, range,
section, and position within the section. The capital
letter at the beginning of the location number indicates the
quadrant in which the well is located. Four quadrants
are formed by the intersection of the base line and the
principal meridian--A indicates the northeast quadrant, B
the northwest, C the southwest, and D the southeast. The
first numeral indicates the township, the second the range,
and the third the section in which the well is located.
Lowercase letters following the section number locate the
well within the section., The first letter denotes the
quarter section, the second the quarter-quarter section, the
third the quarter-quarter-quarter section, and the fourth



Well C4-68-15aaa2

ado.

lor

in Co

System of numbering wells

Figure I.



the quarter-quarter-quarter-quarter section. The letters
are assigned within the section in a counterclockwise
direction beginning with (a) in the northeast quarter of the
section. Letters are assigned within each quarter section,
quarter-quarter section, and quarter-quarter-quarter section
in the same manner, Where two or more locations are within
the smallest subdivision, consecutive numbers beginning

with 2 are added to the letters in the order in which the
wells or test holes were inventoried, For example, C4-68-
15daaa2 indicates a well in the northeast quarter of

the northeast quarter of the northeast quarter of the
southeast quarter of sec. 15, T. 4 S,, R, 68 W., and shows
that this is the second well inventoried in the quarter-
quarter-quarter-quarter section, The capital letter C
indicates the township is south of the base line and that
the range is west of the principal meridian.

COLLECTION AND EXAMINATION OF SAMPLES

Water samples for analyses are usually collected at or
near points on streams where gaging stations are maintained
by the U.S. Geological Survey for measurement of water dis-
charge, Discharge records for streams in Colorado have been
released in a report, "Surface Water Records of Colorado,
1964 ."

Data on the quality of surface water were collected
daily at some sites and less frequently at other sites; the
locations of the sites are shown on the map on page 10,

Data on the quality of ground water were collected at least
once during the water year at 130 wells in a Statewide
network of observation wells; the areas in which these
network wells are located are shown on the map on page 11,

Solutes

The methods of collecting and compositing water samples for
determining the concentration of solutes are described by
Rainwater and Thatcher (1960). One sample can define
adequately the water quality at a given time if the mixture
of solutes throughout the stream crosse-section is homogeneous,.
However, the concentration of solutes at different locations
in the stream cross-—section may vary widely with different
rates of water discharge depending on the source of material
and the turbulence and mixing of the stream., It is necessary
to sample some streams at several verticals across the
channel to determine accurately the solute load.
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For this report, samples collected daily are generally com-
posited in equal volume for 2-to 31-day periods. The composite
periods are selected on the basis of specific conductance of
daily samples and fluctuations of water discharge.

For surface-water sites at which water-quality data were
collected less frequently than daily, the data may represent
conditions only at the time of sampling. For such sites,
however, observations obtained over a period of vears show
relations that are useful in predicting the long-term water-
quality characteristics.

For ground water, a single sample generally was col-
lected and analyzed from each site in the Statewide network
during the vear. Ground-water quality generally does not
change significantly during short periods of time; infre-
quent sampling and analysis of ground water adequately defines
ground-water quality at a given site. For a few irrigation
wells, however, a sample was collected immediately before and
immediately after the irrigation season to determine possible
water-quality changes during the season. At some of the net-
work wells, data were collected in previous years; these data
are included in this report. Methods of collecting and sna-
%yzin§ water samples are given in Rainwater and Thatcher

1960) .

Temperature

Water temperatures were measured at most of the water-
quality stations, For daily stations, the water temperatures
were taken at about the same time each day in order that the
data would be relatively unaffected by diurnal variations in
temperature. Most large, swiftly flowing streams probably
have a small diurnal variation in water temperature, whereas
sluggish or shallow streams may have a daily range of several
degrees and may follow closely the changes in air temperature.
The thermometers used for determining the water temperature
were accurate to plus or minus 0.5°F,

At stations where thermographs are located, the records
consist of maximum and minimum temperatures for each day and
the monthly averages of maximum daily and minimum daily temp-
eratures.

Sediment
Suspended-sediment samples generally were collected

periodically with U.S., depth-integrating cable-suspended or
hand samplers at many verticals in the stream cross-section.

12



Although data collected periodically may represent conditions
only at the time of observation, such data are useful in
establishing seasonal relations between water quality and
streamflow and in predicting long-term sediment discharge
characteristics of streams.

At a few sites on ephemeral streams, suspended-sediment
samples were collected daily during periods of flow. Daily
sediment loads were computed by standard methods. For periods
when no samples were collected, daily loads were estimated.

In addition to the records of the quantities of suspended
sediment, records of periodic measurements of the particle-
size distribution of the suspended sediment and the bed
material are included.
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Colorado, October 1962 to September 1963: Open-file
release, 83 p.
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U.S. Inter-Agency Committee on Water Resources, A study of
methods used in measurement and analysis of sediment
loads in streams:

Report 11, 1957, The development and calibration of
visual accumulation tube: St. Anthony Falls
Hydraulic Lab., Minneapolis, Minn., 109 p.,

43 figs,

Report 12, 1957, Some fundamentals of particle-size
analysis: Washington, U.S. Govt. Printing Office,
55 p. 9 figs,

Report AA, 1959, Federal Inter-agency sedimentation
instruments and reports: St. Anthony Falls
Hydraulic Lab,.,, Minneapolis, Minn., 41 p. 27 figs.

Report 13, 1961, The single-stage sampler for suspended
sediment: Washington, U.S. Govt., Printing Office,
105 p. 51 figs.

Report 14, 1963, Determinations of fluvial sediment
discharge: Washington, U.S. Govt, Printing Office,
151 p, 70 figs.
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Annual Series of Water-~Supply Papers
for Quality of Surface Waters

The table below shows the annual series of Water-Supply
Papers that give information on quality of surface waters
in Colorado. Data for the Missouri River basin are given in
parts 5-6; for the Arkansas River and Rio Grande basins, in
parts 7-8 and for the Colorado River basin, in parts 9-14,

Water-supply paper numbers and parts, water year 1941-63,.

Report Parts 1-14 Parts Parts Parts | Irrigation
year (1941-47) 5-6 7-8 9-14 | (1951-63)2
1941,...... 942 ———— —— —— ——
1942...... 950 N ——— ———— ——
1943, ..... 970 ——— —_—— ———— —_—
1944...... 1022 _—— —— —_— —_——
1945...... 1030 —— —— _— ———
1946...... 1050 — ——— ——— ——
1947, ..... 1102 —— —— ——— —_—
1948...... ———— b1132 cl133 —_——— ———
1949...... ————— b1162 cl163 —_—— ——
1950...... ———— 1187 1188 1189 ———
1951...... ———— 1198 1199 1200 1264
1952, ..... -—— 1251 1252 1253 1362
1953...... ———— 1291 1292 1293 1380
1954...... ———— 1351 1352 1353 1430
19585, ..... ——— 1401 1402 1403 1468
1956, ..... ——— 1451 1452 1453 1485
1957...... e 1521 1522 1523 1524
19588...... e 1572 1573 1574 1578
1959...... —— 1643 1644 1645 1699
1960...... ———— d1743 d1744 d1745 di74e¢
1961...... ———— d1883 di8s4 d1885 d188¢€
1962...... ——— 1943 1944 1945 194¢€
1963...... ——— d1949 d1950 d1951 d1952

a Annual series, "Quality of Surface Waters for Irrigation,
Western States."

b Includes parts 1-6.

¢ Includes parts 7-14,

d In preparation,
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PLATTE RIVER BASIN--Continued

6~7581. WEST KIOWA CREEK AT ELBERT, COLO,

LOCATION.--At gaging station 260 feet downstream from bridge on State Highway 217, 0.2 mile south
of Elbert, Elbert County, and 0.5 mile upstream from mouth.
DRAINAGE AREA.--35.9 square miles.

RECORDS AVAILABLE.--Sediment records:
EXTREMES, 1963-64.-~Sediment concentrations:
on many days.
Sediment loads:
EXTREMES, 1962-64,--Sediment concentrations:

Maximum daily, (estimated) 50 tons Aug. 4; minimum daily,
Maximum daily, 2,700 ppm Sept.

daily, no flow on many days.

Sediment loads:

Maximum daily, 980 tons Aug. 13, 1963; minimum daily, O ton on many days.

October 1962 to September 1964,
Maximum daily, not determined;

Suspended sediment, water year October 1963 to September 1964
(Where no concentrations are reported, loads are sstimated)

O tons on many days.
7, 1963; minimum

minimum daily, no flow

OCTOBER NOVEMBER DECEMBER
M Suspended sediment Suspended sediment Suspended sediment
ean Mean Mean
Day dis Mean i Mean i Me:
= Tons dis- Tons dis~ an T
charge | concen- per charge | concen- :er charge | concen- :;;8
(cfs) tration da (cfs) tration da (cfs) tration d
(ppm) Y (ppm) Y (ppm) nd
les 0 [¢] 0.1 T
200 0 0 o1 T
3ee ¢} ] .2 T
bee 0 ] ol T
See 0 0 ol T
See [¢] 0 2 T
Tos 0 ] vl T
Bee ¢] % ol T
Gee ¢] o .2 T
10« Qo ] (3 T
1les 0 ] ol T
1244 0 0 ol T
1360 ol T ol T
1444 ol T ol T
1540 ol T ol T
164 ol T .l T
1740 2 T ol T
18ee .2 T vl T
1944 .2 T el T
2040 .2 T ol T
2100 o2 T .l T
2240 vl T .l T
2340 2 T o1 T
2440 Y3 T ol T
2548 2 T o1 T
2600 02 T ol T
276w 02 T ol T
2800 o2 T o1 T
29 ol T .l T
304 .2 T .2 T
31lee - - .2 T
Total 0 0 3.1 s ob 346 -- .2

T Less than 0,05 ton,
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Suspended sediment, water year October 1963 to September 1964--Continued

PLATTE RIVER BASIN--Continued
6~7581, WEST KIOWA CREEK AT ELBERT, COLO.--Continued

JANUARY FEBRUARY MARCH
Suspended sediment Suspended sediment Suspended sediment
Da Mean ™ Mean “ Mean ™
¥ dis- ean dis- ean dis- ean
charge concen- Ton‘ charge concen- Tons Chﬂl’ concen- Tons
N per N per ge A per
(cfs) tration da. (cfs) tration da (cfs) tration da
(ppm) v (ppm) Y (ppm) 4
les 0.2 T 0.2 T Q Q
240 2 T ol T wl T
3ee 2 T sl T ol T
bee .2 T 3 ol ol T
5e0 .2 T 2 T o1 T
oo 2 T 3 ol .l T
Toe vl T 3 vl ol T
Beo .1 T o3 ol vl T
9 .l T «2 T 2 T
1040 vl T 2 N T ol T
1les .l T 3 ol o2 T
1240 ol T 3 ol 2 T
134 ol T 3 o1 o2 T
1460 o1 T .2 T 2 T
15e0 ol T LY T o2 T
16ee ol T 2 T o 2
1746 o1 T vl T 6 o7
1Bes .l T .l T lel 3
19.. .l T ol T lel 3
20es 2 T vl T 9 2
2les «2 T .l T o2 T
22es .2 T 0 Q B 1
2360 2 T 0 0 9 2
2440 2 T ol T 6 o7
250 2 T ol T *5 o
2600’ .2 T o] 0 3 ol
27e0 | .2 T 0 0 A .2
280 | 2 T Q ] «3 el
2% 2 T 0 0 «B 1
3044 2 T - -- 9 2
31le0 2 T - - b 43 7
Total 4e9 5 bet 9 1244 - 1743
\ APRIL MAY JUNE
1-.‘ 0e3 0+1 Oal T 0e3 Oel
260 o3 ol o1 T o .2
Jee 4 2 o1 T 3 o1
bee o4 2 ol T «3 .1
500 «3 ol ol T 2 T
LX) «3 ol .1 T ol T
i .2 T o1 ! o1 T
Bae 3 ol ol T ol T
9ee .3 120 .l o1 T 0 0
1040 o4 .2 ol T 0 0
1les o4 o2 ol T 0 0
124 3 ol 2 T 0 0
1340 3 ol o1 T 0 0
lbes «3 vl 2 T 5 o
1560 3 vl ol T +1 T
160 .2 T .l T o 0
1760 ol T ol T 0 0
184s ol T 0 0 0 o
1944 ol T 0 0 0 0
204 el T 0 0 0 o
21.. .1 T 0 0 0 o
2244 el T 0 0 0 0
234, ol T 0 0 0 <
2440 ol T 0 0 0 0
254, .l T 0 0 0 0
264 ol T 0 0 0 0
2746 ol T ol T 0 o]
284 vl T ol T 0 0
2% ol T o2 T 0 0
30ee ol T .8 1 0 0
3lee - - b o2 -
Total 6o -- 1.9 3.5 -— 1.3 244 - .9

T Less than 0,05 tomn.
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PLATTE RIVER BASIN--Continued
6-7581. WEST KIOWA CREEK AT ELBERT, COLO.--Continued

Suspended sediment, water year October 1963 to September 1964--Continued

Day

JULY AUGUST SEPTEMBER

Suspended sediment Suspended sediment Suspended sediment

Mean M Mean M Mean o
dis- ean T dis- ean T dis- ean T

charge concen- po:s charge concen- ;:l'f charge concen- p‘::‘
(cfs) tration d (cfs) tration d (cfs) tration d

(ppm) 4 (ppm) i (ppm) i

leos
2e0
300
Ges
See

Gee
Tea
Bee
a0
104,

11,
1240
1344
lbes
1544

16es
1740
1840
19¢.
2040

21e.s
22e
2344
24ee
2540

26
27ea
284
29
30.s
3les

wooo

>
“ccoo

o7 E
ol

ccooco ©oO0OO

OCODOOC OOCOOO OOO0O0O OCOOO

ccooo oocooo

Total

oooooo
»
ol ocoococo

0 0 3.8 - 0

Total discharge for year (CEfS~dayS).....c.ceetrceanoscnasoanssnosassnssssssssssssssnssns 44,5
Total 10ad fOr year (TOMS)..ueseeroncroososaranssanancssensassosssssaasotarassosnssonns 73.4

T Less than 0.05 ton,
E Estimated.
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PLATTE RIVER BASIN--Continued
6-7582, KIOWA CREEK AT KIOWA, COLO.

LOCATION.--At gaging station at cableway, 0.7 mile upstream from bridge on State Highway 86, and
0.7 mile south of Kiowa, Elbert County.

DRAINAGE AREA,.--111 square miles.

RECORDS AVAILABLE.--Sediment records: April 1956 to September 1964.

EXTREMES, 1963-64.--Sediment concentrations: Maximum daily, 4,600 ppm Aug. 5; minimum daily, no
flow on many days.
Sediment loads: Maximum daily, 480 toms Aug. 4; mipimum daily, O ton on many days.

EXTREMES, 1956-64.--Sediment concentrations: Maximum daily, 15,000 ppm Aug. 1, 1956; minimum daily,
no flow on many days each year,
Sediment loads: Maximum daily, 43,000 tons July 31, 1956; minimum daily, O ton on many days.

REMARKS.--Flow affected by ice Dec. 25 to Jan. 3, Jan. 7, 8, Jan, 18 to Feb. 1, Feb. 5-14, Mar. 5, 6,
11-22.

Suspended sediment, water year October 1963 to September 1964

(Where no concentrations are reported, loads are estimated)
OCTOBER NOVEMBER DECEMBER
Mean Suspended sediment M Suspended sediment M Suspended sediment
Day di'— Mean ?an M ?an
T dis- ean dis- Mean
charge cton::‘en- p°e';s charge concen~ 1;‘::;' charge concen- 1:;;’
(cfs) ration day (cfs) tration day (cfs) tration da
(ppm) (ppm) (ppm) v
lew 0 0 C Ol T
2¢0 0 0 C ol T
300 0 0 C ol T
Gay 0 0 C o1 T
Sae 0 0 C .l T
6as 0 0 C ol T
Tes 0 0 C ol T
Bes o] 0 C ol T
Gee 0 [¢] C ol T
104 0 0 C .l T
1les 0 0 C o1 T
12e4 0 0 C ol T
1344 0 0 C ol T
Theo 0 0 C el T
154 0 0 C ol T
16+4 0 0 C ol T
1Tes .2 T .1 T
1840 ol T C ol T
1944 0 - ¢ ol T
200, .1 T C o1 T
2l ol T [ ol T
2200 ol T C ol T
2% el T C ol T
Pbaee .2 T < s1 T
2540 ol T C sl T
2640 o1 T ‘C sl T
2740 .2 T C ol T
284 ol T C .l T
2% o1 T C ol T
3040 .l T C vl T
3les - - |c ol T
Total 0 0 1.6 -~ 3.1 --

T Less than 0.05 ton.
C Composite period,
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PLATTE RIVER BASIN--Continued
6-7582. KIOWA CREEK AT KIOWA, COLO.~--Continued

Suspended sediment, water year October 1963 to September 1964~--Continued

JANUARY FEBRUARY MARCH
Suspended sediment Suspended sediment Suspended sediment
D Mean M Mean M Mean M
ay dis- ean dis- ean dis- ean
charge concen- Tons charge concen- Tons charge concen- T'";'
(cfs) tration ger (cfs) tration ::r (cfs) tration ::
(ppm) ay (ppm) y (ppm) i
lee |C 0.1 T C 0.1 T 2e3 Oets
204 |C .1 T C ol T 243 4
340 |C .l T C el T le2 el
4o |C ol T C ol T 1.0 ol
5e¢0 |C ol T C ol T 1.0 o1
6ee |C ol T C ol T 8 T
Tee |C ol T C .l T 6 T
Bee |C .l T C vl T 6 T
9es |C el T C .l T 4 T
10.4 |C ol T C ol T 5 T
11es |C ol T C vl T .8 T
1244 |C a1 T C ol T 3.4 1.2
1340 |C .1 T C ol T 440 17
14ee |C ol T C ol T 3.8 145
15464 |C ol T C ol T 3e6 1.3
1644 |C o1 T C ol T 3e6 1.3
17+ |C ol T C ol T 10 17
1Bes | C ol T C ol T 13 34
19e¢C ol T C o1 T 13 34
204 [C o1 T C a1 T 648 646
2les |C .l T C ol T 8eb 12
2244 |C ol T C ol T 12 28
2344 |C ol T C ol T 940 13
2440 |C .l T C ol T Te0 7.0
25ee |C o1 T C ol T 58 Gots
260 |C ol T C ol T 6ot 56
2744 |C ol T C ol T 648 646
2840 |C vl T C ol T 10 17
29¢0 {C ol T C .l T 14 40
304 |[C ol T - - 17 65
3lee (C .l T - - 16 1300 56
Total 3.1 -- T 249 - T 1853 -~ 35644
APRIL MAY JUNE
lee 12 28 let 0el 362 1.0
2e0 75 Bes l.2 ol 4ol 1.9
3es 7.0 7.0 1.1 ol Gel 1.9
boeo 6e6 640 B T 344 1.2
S5es 5¢9 4e6 5 T 3.0 o8
bee 75 8ol .8 T 3.2 1
Tee Te5 Bet 8 T 245 5
Bae 6e3 545 1.1 ol 241 o3
Yee 52 240 34 4 T 8 T
1040 546 440 21 T 7 T
1lee 52 34 Q 0 o7 T
12e0 3e4 le2 .1 T *8 T
13ee 34 le2 0 ¢ 1.9 «3
l4es 4ol 149 Q o] 2s1 3
1544 3.8 18 o] o] o7 T
1600 3.8 15 o] 0 2 T
17«0 4ol 149 0 o [« [}
1Bee 4el 149 0 0 [} o]
19 3.4 le2 0 Q 0 ¢
20ee 348 145 0 0 [} o]
2lee 4e5 2e3 0 0 0 0
2260 3e4 l1e2 o] 0 0 [o}
2340 2.7 .6 0 0 0 0
24ee 3.0 .8 [} 0 [} [}
2540 2.3 o 0 Q o] o]
?6ee 245 5 0 0 0 0
27 25 5 o 0 0 ¢
2Bee 241 3 ¢] 0 0 0
29, 241 3 343 110 1 0 0
306 le6 2 6e3 55 ¢ [«
3les - - 4el 19 -
Total 13669 - 10840 2240 - 849 3345 - 9e3

T Less than 0.05 ton.
C Composite period.
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PLATTE RIVER BASIN--Continued
6-7582, KIOWA CREEK AT KIOWA, COLO.--Continued

Suspended sediment, water year October 1963 to September 1964-~-Continued

Day

JULY AUGUST SEPTEMBER

Suspended sediment Suspended sediment Suspended sediment

Mean v Mean v Mean M
dis- ean T dis- ean T dis~ ean T

charge concen- :e';‘ charge concen- :er:s charge concen- ;’;‘
(cfs) tration da (cfs) tration da (cfs) tration das

(ppm) v (pPm) y (ppm) Y

las
240
30
boo
See

Goe
Tee
Ras
e
1040

1les
1240
1344
lbes
1540

16es
1760
18ee
1940
20es

210
2240
2340
2440
2540

2640
2700
2840
294
30ee
K2 T XY

12 3300 S 480
31 4600 380

549 - 4eb
243 - o4

co0OO0 CO00COO 0O

] 1 1

1 [ 1
cooco0oo0 coQoOo QO-A

coocoo
'
1
coocoo

cocoooo
]
1

Total

]
1
™
o
w| oooooo

¢] 0 519 -

.0 [¢] [

Total discharge fOr year (CES=daYS)....euurverurroaeraoornnsasnssesasnsncssonsssssosssan 440.3

Total load for year (tons)..........

feeiiereeaiece...  1,345.6

S Computed by subdividing day.
T Less than 0.05 ton.
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GREEN RIVER BASIN--Continued
9-2599.5, LITTLE SNAKE RIVER ABOVE LILY, COLO.--Continued

Suspended sediment, water year October 1963 to September 1964
(Where no concentrations are reported, loads are estimated)

OCTOBER NOVEMBER DECEMBER
Suspended sediment Suspended sediment Suspended sediment
Day l\gean M Mean M Mean >
s~ ean dis~ ean dis~ ean
charge | concen- T:::.’ charge | concen- 1:’::’ charge | concen- 'I;;r:a
(cfs) tration da (cfs) tration da: (cfs) tration da
(ppm) v (ppm) v (ppm) y
las 13 6 17 - 10 36 410 40
200 9e9 3 26 - 30 40 50
3ee 9e9 3 27 - 30 40 50
bos Te7 2 38 - 60 40 50
See 6.0 1 53 bl 100 36 40
6es 5.1 1 51 -- 100 34 30
Tes S5el 1 49 830 110 36 40
Bee 5¢1 1 58 770 120 38 50
Yo 545 1 78 1000 210 40 50
1040 6.0 1 78 1000 210 40 £0
1les 6.0 1 78 1000 210 38 50
120 5.1 1 76 830 170 36 40
134 4.8 1 T4 700 140 34 30
l4ee 4.8 1 76 830 170 36 40
1500 4.8 1 76 830 170 38 50
l6es 5¢1 1 82 720 160 40 50
17es 5¢1 1 34 320 29 40 50
18e0 4ot 1 26 240 17 40 50
19¢0 561 1 40 370 40 40 50
204 Te2 2 70 740 140 38 50
2les Te7 2 60 800 130 36 40
2240 6.0 1 60 1400 230 34 30
2340 5e1 1 32 500 43 36 40
24ee 6eb 1 50 960 130 40 50
25e0 7.2 2 40 590 64 44 70
2600 Te2 2 40 590 64 46 80
270 8.8 3 36 550 53 46 80
2840 9.9 3 34 500 46 46 80
290 10 3 34 500 46 44 70
30ee 12 5 30 480 39 44 70
3lse 14 7 - -- - 48 90
Total 22042 - 61 1523 - 3071 1224 bl 1610
JANUARY FEBRUARY MARCH
lee 50 100 60 200 60 200
200 55 100 55 100 60 200
3es 50 100 55 100 60 200
Geso 50 100 60 200 60 200
See 50 100 65 200 65 200
6o 50 100 65 200 70 200
Tee 50 100 60 200 70 200
Beo 50 100 55 100 65 200
Gee 55 100 60 200 65 200
10es 55 100 65 200 70 200
1lee 50 100 60 200 75 300
12«0 46 80 55 100 80 300
1340 40 50 55 100 80 300
l4ae 40 50 50 100 75 300
1540 44 70 50 100 70 200
16ee 48 90 55 100 70 200
17ee 50 100 55 100 75 300
18ee 5% 100 60 200 75 300
19«0 60 200 65 200 80 300
2040 65 200 65 200 85 400
21les 60 200 60 200 90 500
22¢e 55 100 60 200 90 500
234 50 100 55 100 85 400
2440 50 100 55 100 80 300
2540 46 80 50 100 75 300
2640 50 100 50 100 80 300
2Tes 55 100 50 100 90 500
2844 50 100 55 100 95 500
294 50 100 55 100 110 800
3040 50 100 - 130 1300
31lee 55 100 - - 160 2200
Total 1584 - 3220 1660 - 4200 2495 -- 12500
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GREEN RIVER BASIN-~Continued

9-2599.5. LITTLE SNAKE RIVER ABOVE LILY, COLO.--Continued

Suspended sediment, water year October 1963 to September 1964--Continued

APRIL MAY JUNE
Suspended sediment Suspended sediment Suspended sediment
Day l\gun M Mean Iy Mean M
is- ean dis- ean dis- ean
charge conc'en- Tp.;l:. Cl’lﬂl"S conc‘en- Tpoe':' Chﬂl’gﬂ conc'en- T:::"
(cfs) tration day (cfs) tration day (cfs) tration day
(ppm) (ppm) (ppm)
leo 200 - 4000 817 5600 12000 2400 1300 8400
2es 200 - 4000 1090 6900 20000 2190 1200 7100
3ee 170 - 2600 1310 6500 23000 1990 1100 5900
beo 160 5300 2300 1440 5300 21000 1950 1100 5800
S5ee 150 5800 2300 994 3500 9400 1990 1200 6400
bes 140 7100 2700 790 2200 4700 2100 1200 6800
Teo 140 9500 3600 799 1500 3200 2250 1300 79C0
Bee 140 12000 4500 817 1200 2600 2580 1600 11000
See 130 11000 3900 722 1200 2300 3080 1900 16000
10¢e 120 8600 2800 730 1300 2600 3050 2000 16000
1lee 110 7100 2100 722 1900 3700 2300 1900 12000
1244 150 7000 2800 817 2800 6200 2090 1800 10000
134, 150 6500 2600 1100 3100 9200 1960 1600 8500
lbes 140 5000 1900 1050 4300 12000 1820 1500 7400
154 130 4100 1400 1770 6700 32000 1890 1300 6600
16ee 140 4500 1700 2510 7500 51000 1880 1100 5600
170 200 7200 3900 3020 6700 55000 1770 910 4300
1840 350 11000 10000 3630 5700 56000 1820 830 4100
194 420 10000 11000 4140 4900 55000 1760 770 3700
2040 500 8500 11000 4070 4300 47000 1670 740 3300
21se 1200 25000 81000 4200 3800 43000 1520 840 3400
2240 899 14000 34000 4360 3400 40000 1560 1100 4600
23, 657 6300 11000 4360 3100 36000 1610 1400 6100
2400 730 5200 10000 4220 2800 32000 1940 1600 8400
2854, 782 6000 13000 3770 2500 25000 1710 1200 5500
264 853 6100 14000 3610 2200 21000 1450 760 3000
27en 890 4200 10000 3650 2000 20000 1350 580 2100
284 673 2500 4500 3290 1800 16000 1330 510 1800
294 595 2100 3400 3160 1700 15000 1270 440 1500
30es 595 3200 5100 2910 1600 13000 1250 370 1200
3les - - it 2600 1400 9800 - - -
Total| 11714 -- 267100 72468 - 698700 57530 -- 194400
JuLy AUGUST SEPTEMBER
lae 1120 340 1000 13 - T 249 - 1
2¢0 1020 330 910 36 - 1 245 - T
360 956 430 1100 37 1 1.8 - T
bae 835 520 1200 8e8 T 1.8 - T
S5es 697 430 810 9t - T 18 - T
Ges 810 300 490 9.9 - T 1.8 - T
Tes 529 260 370 949 - T 9e9 370 10
8o 450 210 260 949 - T Q¢4 390 10
o0 375 140 140 10 - T 4e8 150 2
10ee 321 92 80 848 - T 343 54 T
11lee 274 76 56 Te7 - T 245 44 T
1240 246 68 45 10 - 140 262 51 T
1344 229 70 43 12 5600 180 le8 410 2
14ee 206 &9 38 13 5700 200 1.7 650 3
15.4 179 &4 31 Te2 4100 80 Te2 1300 25
16e0 152 56 23 153 40000 17000 408 620 8
17«0 132 47 17 189 24000 12000 440 370 4
1840 121 50 16 28 1200 91 245 300 2
1940 121 57 19 17 1300 60 17 1000 46
20ee 105 48 14 13 850 30 beb 340 6
21lee 82 38 8 8.2 320 7 440 180 2
2240 72 98 19 640 250 4 3e3 110 1
2340 68 170 31 12 250 8 4e8 150 2
2440 62 110 18 848 200 5 S5el 220 3
250 44 44 5 4ot 130 2 4.8 150 2
2600 35 31 3 3.6 130 1 2.9 130 1
270 24 26 2 3.3 - 1 245 65 T
2844 18 21 1 440 - 1 le7 39 T
2% 13 16 1 440 - 1 262 56 T
3040 12 12 T 2.9 - 1 242 56 T
3les 15 10 T 5e¢1 - 2 - - -
Total 9123 - 6751 66449 - 29818 123.8 - 132
Total discharge £or year (CES~AAYS)...cvuevecerrrrossocsronsnssoossssnsessosassssanesss 160,329,9

Total 1oad fOr year (LONS)...eueeueesnssseseceroenvsesasassessnsonessvasnsssessansonssssa.l,22l 563

T Less than 0.50 ton.
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