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COOPERATIVE RUNOFF AND SEDIMENT
INVESTIGATIONS ON MEDICINE CREEK
WATERSHED IN NEBRASKA !

V. I, Dvorak andH, G. Helnemann?

INTRODUCTION

Comprehensive data were collected during the period 1951-58 to determine the important
weather, soil, channel, geomorphologic, and topographic factors as related to the damage causet
by flood, sediment, and erosion in the Medicine Creek Watershed of southwestern Nebraska
This collection was under the sponsorship of the following agencies;

Agricultural Research Service, U,S, Department of Agriculture

Bureau of Reclamation, U,S, Department of the nterior

Geological Survey, U,S, Department of the Interior

Soil Conservation Service, U,S, Department of Agriculture

Nebraska Agricultural Experiment Statlon

Data collection contributions of the participating agencies are summarized in table 1,

This report constitutes a compilation and summary of the data and information obtained anc
was prepared in fulfillment of, and in accordance with, a commitment made by the Agricultural
Research Service at the sponsoring agencles® Advisory Group Meeting on July 22, 1838,

Some limited analyses and interpretations are included to indicate data significance oz
limitations, Complete detailed analyses or interpretations on any particular aspect are left
the individual agencies or others, Generally, the period of record and sequence of hydrologic

and climatic events during the investigation were so atypical (one wet year, five very dry
years) that firm conclusions cannot be established.

DESGRIPTION OF THE WATERSHED

Medicine Creek Watershed is triangular in shape and narrows in a southeasterly direction
to the apex at the confluence of Medicine Creek and the Republican River (fig, 1). The cxeek heads
in Lincoln and Hayes Counties and flows southeast through Frontier, Red Willow, and Furnas
Counties before joining the Republican River near Cambridge, Nebr., The drainage area above
Harry Strunk Lake is 660 square miles, and the total drainage area of Medicine Creek is 680
square miles above the confluence with the Republican River, Because of the homogeneity of
the basin, a generalized description of climate, land use, and soils is presented of Medicine

Creek Watershed with shape, size, and drainage characteristics described for each gaged
subwatershed, ;

1 S0il and Water Conservation Research Division, Agricultural Research Service, US[A, in cooperation

with the Bureau of Reclamation and the Geological Survey, U,S, Department of the Interior; the Soil Conservation Sexrv-
ice, USDA; and Nebraska Agricultural Experiment Station,

¥ Hydraulic englneers, ARS, USDA, at Hastings, Nebr,, and Columbia, Mo,, respectively,
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Physiography

The Medicine Creek Watershed is in the Great Plains Physiographical Province (4) and was
originally part of a smooth, gently eastward=-sloping loess-mantled plain, Erosion in this water-
shed greatly changed the old plainlike surface and produced a well-developed drainage system
with steep adjacent land slopes separated by narrow flat-topped remnants of the old plain, Few
of the remnants exceed a mile in width, Between the major drainageways, the divides are con-
tinuous and have numerous spurs, some of which extend out many miles,

The major streams and their principal tributaries (apparently very youthful) are entrenched
from 100 to 200 feet below the original flat-topped plain, and occupy very narrow valleys separated
from the flat ridges by short, steep slopes. Soil slipping, which is common on these steeper
slopes, results in terracelike shelves called steps, cat steps, or terracettes, The steps and
their effect on sediment yield have been studied and described by Brice (2).

The Medicine Creek Watershed was divided into 15 subwatersheds for study and data collec-
tion and are indicated on figure 2, Since most of the work was done on 9 subwatersheds, these
are described in greater detail in the following sections,

Brushy Creek

The Brushy Creek gaged subwatershed, 72 square miles In area, is formed by three almost
equal-sized tributaries. Each tributary is 2 to 4 miles wide and about 9 miles long, The tribu-
taries have deeply entrenched valleys with both continuous and discontinuous gullies (10) up the
valley sides, The North Branch has an aged and stable channel with trees growing along the
banks, In places near the headwaters in this branch, there are marshes with associated vegeta-
tion. The South (actually middle) Branch channel is eroding, and an overfall has cut haliway
through this drainage. The eroded channel is nearly 20 feet deep and 40 to 80 feet wide. In the
Elkhorn tributary, southernmost branch, the incised channel has several overfalls or is in the
first coalescence stage. A small channel near the headwaters is still stable with trees and grass
growing on bottom and banks,

Medicine Creek above Maywood

The upsiream drainage area boundary of the Medicine Creek above Maywood subwatershed
is difficult to determine because of an adjacent sanddunes area which has no definite drainage
system, The subsurface drainage area is probably considerably larger than the surface area
(74 square miles) because of the sanddunes and the underlying geologic formations, which slope
southeast, This is the first stream south of the Platte River--25 to 35 miles away--to intersect
waterbearing strata,

The runoff and sediment station was established near Maywood at old Highway 83, and this
determined the lower subwatershed boundary. The sloping banks of the channel above this station
are covered by willows and other deciduous trees. The stream is fed by numerous springs and
seeps emerging from the channel banks, Upstream, toward the village of Somerset, the valley
is not entrenched so deeply, and the channel is smaller, Near Somerset, the channel is not well
defined and consists of a series of marshes and swamps, There is no active erosion in the main
channel, but numerous discontinuous gullies have been eroded on the valley slopes.

Wells Canyon

The Wells Canyon subwatershed is 2 to 4 miles wide and 24 miles long (55 square miles of
drainage area) and is east of the dune area, The valley in Wells Canyon has entrenched, as have
the other valleys in Medicine Creek Watershed, A channel extends only about one mile upstream
from the valley mouth, Downstream the valley bottom is about one-half mile wide and is covered
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by trees, grasses, and bushes, In many places this valley has been cleared and cultivated, ap-

parently without damage from frequent floods, Discontinuous gullies are found on the steeper side
slopes of the valley,

Fox Creek ,

The Fox Creek drainage area (73 square miles) is 20 miles long, and the width increases
from 3 miles near the mouth to 6 miles in the headwaters area, Unlike the adjoining Wells Can-
yon to the west, Fox Creek has a well-developed stable channel. The channel carries perennial
flows, and the large trees growing along the banks indicate that they have sufficient molsture,
Upstream about 5 miles from the gage, two tributary chamnels--Cut Creek and Fox Creek--join
to form the main Fox Creek, Each of these two tributaries also has a perennial flow and stable
channel conditions, There are a few discontinuous gullies throughout this watershed, but grass
and tree growth has apparently prevented severe erosion, especially in the northern portion of.
the drainage, The grass cover in thisheadwaters area is probably the best in the Medicine Creek
drainage. Also, in this area, a large number of deciduous and coniferous trees grow on valley
bottoms and side slopes.

Dry Creek

The small Dry Creek subwatershed is about 3 miles wide and 13 miles long and has 20,5
square miles of drainage area. It is markedly different from the other subwatersheds already
described because gully and channel erosion is extremely active, The upstream channel has sev-
eral overfalls which are spaced about a half-mile apart, Continuous gullies have developed from
the incised channels up the valley side slopes to cultivated lands on the level divides, Discontinu-
ous gullies have also developed on steep slopes adjacent to streams throughout the watershed,

From the observed water elevations in domestic and irrigation wells, the water table is
nearly 50 feet below the channel bottom in most of the subwatershed, Trees and grass in this
drainage do not indicate 4 high water table, Runcff in measurable amounts occurred in this chan-
nel about 5 percent of the time between 1951 and 1958,

Mitchell Creek

Mitchell Creek subwatershed (52 square miles) forms the east boundary of Medicine Creek
Watershed and drains directly into Harry Strunk Lake. It is approximately 3 to 4 miles wide and
20 miles long. Its valley is not entrenched as deeply as those of other watersheds, and its valley
side slopes are not steep,

The incised channel is deep and narrow with vertical banks, A few trees and shrubs grow

along the banks, Both continuous and discontinuous gullies in all stages exist throughout this
subwatershed,

Tobiagsen Draw

The Tobiassen Draw drainage area is located upon the old loess plain between Fox and
Curtis Creeks in sec. 4, T8N, R 28 W, The drainage area is 0,34 square mile to the road

culvert, From this area, it was thought that typical runoff and erosion data could be collected
from upland cultivated flelds,

Dempey Draw

Dempcy Draw is a half-square-mile drainage area located in upper Curtis Creek near
the Dry Creek divide in sec. 6, T 9 N, R 27 W, Because of steep slopes, 90 percent of the area
is used for grazing. A stockwater pond in the valley provided a suitable site for collecting



gediment and runoff data from the small grazed area, Discontinuous gullies are conspicucus
in this subwatershed,

Soils

The soils of the watershed have high moisture-retaining capacities, an abundance of lime,
and are easily penetrated by air, moisture, and plant roots, These soils of the watershed have
been classified (1) by internal and external characteristics according to series and types. The
important series in this watershed are the Holdrege, Hall, Colby, Bridgeport, and Laurel, The
Hall and Bridgeport are terrace soils and Laurel is bottom-land soil. The two principal soil
types within the several series are silt loams and very fine sandy loams.

During the present Medicine Creek investigations, the Soll Conservation Service made a
conservation survey of the watershed, This survey delineated homogeneous areas of soil, slope,
erosion, and land use, No summarization is available, Copies of this survey are filed in the State
Soil Coneervation Survey office in Lincoln,

Climate

The climate is continental andhaslarge seasonal extremes, Summers are warm, and winters
are moderately long and cold, There is considerable rain during the spring, while the fall season
has moderate temperatures and occasional rainy periods,

The annual precipitation varies greatly from year to year, with measured extremes from
8.63 to 38,25 inches at Curtis, Nebr., near the center of the watershed. The average annual rain-
fall at Curtis was 21,36 inches from 1895 to 1958, The mean monthly temperatures varied from
26 degrees in January to 78 degrees in July, while the recorded temperature exiremes were -33
degrees in December 1919 ahd 113 degrées in June 1952,

Land Use

The first agricultural use of the watershed, was the grazing of cattle herds en route from
Texas to Ogallala, Nebr, in the early 1860's, The first permanent settlements were established
in the early 1870's in the Medicine Creek Valley, Settlement was reladvely rapid, and by 1900
most of the desirable land was claimed under the Homestead, Timber Claims, and Pre-Emption
Acts, :

The present land use 1s divided into two principal categories: 25 percent of the land is
cultivated and 67 percent is pastured. On the cultivated land the important cash and feed crops
are wheat, corn, and sorghum, Only a small portion of the harvested grain is fed to livestock
within this watershed, The grain yields are high where irrigation wells have been developed (on
flat ridges) and where crops have been properly fertilized, In dryland areas, gratn fields are
summer fallowed alternate years to conserve soil molsture and increase the yields,

The pastures are on the steeper and rougher topography and consist of native species--hblue-
stems, sandgrass, buffalograss, and others,

PRECIPITATION AND STREAMFLOW MEASUREMENTS

The locations of the stations in the precipitation and streamflow network were chosen ac-
cording to suitability of local physical and cultural conditions, acquisition of maximum informa-
tion with funds available, and availability of observers, The station locations are shown on

figure 1.






culvert near the Tobiassen farm, she runoff was geged and suspended sediment was sampled
from 1953 through 1958, These data are shown in appendix table 13, In 1953 a topographic map
was made of the area above. the gage.because backwater at high discharges resulted in ponding
and dsposition upstream, The sediment yleld was not estimated, because the sediment deposition
above the gage was not determined at the termination of gaging. Sediment data for Tobiassen and
Dempcy farms are available at the Geological Survey office in Lincoln,

In Dempcy pond watershed, 90 percent of thearea is in grass, Land slopes are steep and the
small watershed contains many gullies, The soils are classified as the broken phase of Colby
very fine sandy loam. The stockwater pond was built in 1948,

Sedimentation surveys of Dempcy pond were made in July 1953 and June 1958, The 1953
survey was made jointly by the Geological Survey and the Soil Conservation Service, at which
time permanent range ends were monumented to facilitate future sediment surveys. The pond
area and capacity curves, contour maps, a map showing sediment depths, and other basic data
from the 1953 survey are available at the Geological Survey, Quality of Water Branch in Lincoln,
During the second survey, Agricultural Research Service personnel determined the volume of
deposited sediment and collected sediment samples above and below the water level, The data
for this second survey are filed in offices of the Agricultural Research Service, Northern Plains
Branch, in Hastings. Results of these surveys are shown on the Reservoir Sedimentation Data
Summary sheet appendix table 15,

The  runoff to Dempcy pond from 1953 through 1958 was determined by the changes in
stage of the reservoir. These previously unpublished runoff data are summarized in appendix
table 14,

In Dry Creek, channel erosien was measured because of its suspected importance as a
gource of the suspended-sediment yield, In the channel erosion study, an “item" is defined as a
valley reach in which there may be from 1 to 30 cross sections, These items were selected to
be representative of the channel system, The locations are shown on figure 3. Most of the items
were originally surveyed and monumented in 1931 by the Bureau of Reclamation, with resurveys
in 1952 and 1956, (Items 3a, 8f, and 10a were established in 1953, item 10b in 1956 and remain~
ing items in 1951,) Each item was marked. with three concrete monuments having brass caps.
Appendix table 16 lists the item statloning and survey dates, The field notes for the channel
erosion surveys are filed at the Bureau of Reclamation office in McCook.

Geological Survey and Bureau of Reclamation personnel collected 62 undisturbed soil sam-
ples from the valley terraces, gullies, and main channel of Dry Creek, These samples were
used to convert the measured volumes of channel erosion 4o weights so that the erosion could be
compared to suspended-sediment yield. For each sample, they determined the particle-size
distribution and volume-weight. These values are tabulated in appendix tables 17 and 18,

Personnel of the Bureau of Reclamation surveyed Harry Strunk Lake in October 1951 (17)
and December 1962 and provided the summary shown in appendix table 19, Field data from this
survey are on file in the Bureau of Reclamation office at McCook.

Data were obtained for (1) determining drainage.areas of upland gullies and minor tribu-
taries, (2) analyzing quantitatively the geomorphic landform and drainage density, (3) relating
measured stream gradients and longimudinal and transverse profiles of alluvial or valley terraces
along Medicine Creek and selected tributaries with changes in regimen, (4) preparing an areal
map of valley terraces, and (5) correlating these tertaces by elevation and by stratigraphy. In
addition, petrographic studies made at selected sites provide information on the structural and
textural properties of the loess mantle. This work was accomplished by the Agricultural Re-
search Service and the Geological Survey,
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GEOMORPHIC STUDIES

In 1933 and 1954, geomorphic studies were made on the changing topographic features in

Dry C‘reek such as headcuts, gullies, and te:racer:es. In thess atudies, information was obtained
from field observatlons and measurements, aexrlal photograph& carbon datings, and stratigraphic
relations. Utilizing the results of these studies, Brice (2) described the significance of steps in
erosign and sediment yield,

Addittonal analytical materials are available from the Geoclogical Survey office in Lincoln,
Two other reports were written by Brice, a preliminary report and an open-file report,

A preliminary report released in 1953, '"Erosion by Upland Gullies in the Dry Creek Drain-
age Basin, Nebragka,'' summarizes the quantitative data on upland-gullles erosion between
1937 and 1952

An open~file report distrﬂauted in 1935, "Geomorphology: of Dry Creek Drainage, Nebraska,!
describes the physiographle history of Dry Creek ag developed from an analysis of the complex
terrace sequence,

LAND-USE SURVEYS

The Soil Consexvation Service and the Agricultural Research Service cooperated in making
land-use surveys of the enuire Medicipe GCreek Basin in 1934, 19353, 19536, and 1937, The Soil
Conservation Service furnished a set of 215 aerial photographs taken In 1951 and 1952 and pro-
vided an airplane and pilot, The Agriculiural Research Service furnished an observer for map-
ping, made areal measurements of each fleld, and tabulated the results of the surveys,

Prior to the field operations, the photographs-~-gcale 1 inch equals 1,320 feet--were ar-
ranged in a flight pattern across the drainage area and were numbered consecutively, and the
portion to be mapped on each picture was cutlined. In the field operation, the plane followed the
flight pattern and circled each pictured area long enough to permit visual delineation of all field
boundaries and to determine the land use,

The Medicine Creek Watershed wag divided into 15 subwatersheds for tabulation and sum-
marization of records., These subdivisions are shown on figure 2, Subwatershed A includes all
the drainage area above the stream gage at Cambridge, Subwatershed B includes all the drainage
area whose runoff drains into the Harry Strunk L.ake, Subwatershed C is limited to Mitchell
Creek and includes all the drainage area above the Mitchell Creek gaging station, Subwatershed D
includes all the drainage area of Medicine Creek above the gage at the head of the lake, The other
subwatersheds consist of the drainage areas of the principal tributaries of Medicine Creek, in-
cluding a separation for each of the watersheds where runoff and sediment records were obtained,

The acreages of each land use and their percentage of total area in the subwatersheds are
summarized by years in appendix tables 20 through 27, The detailed data of the land use for 1954,
1955, 1956, and 1937 are available at the Agricultural Research Service in Hastings. In addition,
the Service also has 1951 and 1952 land-use inventories and 1952 range-condition surveys for
Dry Creek subwatershed,

SOIL CONSERVATION SURVEY

A soil congervation survey delineated the homogeneous area of soil, slope, erosion, and
land use, The survey's objective was to provide physical facts to determine properxr land use,
The survey also furpished soils and related information to Soil Conservation Districts for
planning and establishing conservation practices on individual farms,

The survey was started in the Dry Creek subwatershed in 1951, and by 1957 the entire
watershed had been surveyed, These homogeneous areas were outlined on 40 aerial photographs,
The State office of the Soil Conservatdon Service has originals and reproductions of this in-
» formation in Linceln.

10



TOPOGRAPHIC SURVEYS

The field work for topographic mapping of the Medicine Creek Watershed was completed
in 1955, The maps are now avaflable from the Geological Survey, Federal Center, Denver,
Colo, Quadrangle maps are as follows:

Quadrangle Contour Interval

feet
Maywood INESE. BW. oW 5 § & o sasaiesiin 3 5 4 B Seaiamsss 5 » & 3 daees 3 20
Maywood:2 BB, SW oo eiiisias o b s o ilsln o0 o s b b 80 paies o s kg vaaels i s 10
Mavwaet JINER .« fo i R R S e N A e R N R e 20
Maywood 4 NE, SE, SW, NW. ot v vevieerseenson 20
GOTHeNBUEY “2i8W" o susvicvne v 5 3 ¥ Sae s 05904 ¥ § ¥ pa SEasie s & § 5 eseteie 20
Gotlienburg O BIE, NW i, J5 a5 5 6 & sadiafias £ G A V8§ EaEe 20
Gothenburg 3 SE, SW. s v c v v v e nu E Shiin mioie 45 5 B sntaiaiedis 4 5 % u & ot 10
MECoak L INE; NWE | 5, carenese @ » susmimsdaiss » = » & sistelirwini & = B sokebrbeacr 10
Baxtley l SW, NW. covmwwinins & o & o ¢ PR S B S SRR ¥ B R G 10
Bartley 2NE, SE, NW. ., .0o0uern... SaihatE 3 3 B & B 10

From these maps, the relief ratios, drainage densities, stream order numbers, and hypso-
metrie curves, were determined for geomoxrphlic and hydrologic comparisons between sub-
watersheds,

DATA COMPILATION AND ANALYSES

Analyses of the cooperative study data were made to determine relatlonships and interre~
lationships between sediment yleld and precipitation, runcif, gully and channel erosicn, and
drainage~relief ratiog, In addition to data collected from 1951 through 1958, supplemental pre=
cipitation data were available for Curtis, Nebr., from 1894, and runoff data fox Cambridge,
Nebr., from 1937, From long-term runoff and precipitation data, the average annual runoff and
gediment yields were estimated for each of the six subwatersheds by several different methods,

Included in thigd report are studies of channel regime, unmeasured sediment transport, and
comparison of suspended sediment to deposited sediment in Haxry Strunk Lake,

Precipitation

Precipitation in this semlaxrid location varies widely within and between seasons and years.
At Curtis, Nebr,, which has the longest precipitation record within the watershed, the annual
rainfall extremes were 8.63 inches in 1804 and 38,25 inches in 1915 (table 4). The monthly
amounts ranged from zero or traces to 9,14 inches in June 1947, When the precipitation data
collected during the study were compared with the data of 1894 to 1958, majox differences were
found for average annual and monthly precipitation and frequency of occurrences,

The accumulated departure of annual precipitation from the mean for Curtis, Nebr. is shown
on figure 4, From 1895 watil 1915 the average annual precipitation was predominantly greater
than the long-term mean and resulted in a large positive departure, There was a general nega~
tive departure after 1915, with the steepest descent in the 1950's,

- The average annual precipitation was 18,82 inches from 1951-58 and 21.36 inches for 1894~
1958, The driest continuous period of record was for 1952-56, This exceeded the previously
recorded drought of the 1930's,

The average precipitation by months for the 1951-58 period was lower for each month than
the 1894-38 period, as shown on figure 5, The only months that were near the long-term aver-
age were May and June,

1L
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When -the 1951-58 rainfall was used.in the annual precipitation~frequency study (fig. 6), the
estimated amount for each percentage chance was less than those calculated from the 1894 to
1958 data, This again points to subnormal rainfall within the 1951=58 interval, and it also in-
dicates that runoff and sediment data for the period may not be representative of the long
term,

With the emphasis on predicting the long-term runoff and sediment yields, the annual
amounts for runoff and sediment were plotted against precipitation, For the ephemeral stream,
Dry Creek, the annual precipitation-runoff and precipitation-sediment relationships plotted on
semilogarithmic paper (fig. 7) show a trend.

If it is assumed that the first half-inch of each rain infiltrated into the soil and did not pro=
duce runoff and cause erosion, then the abscissa would be accumulated annual rainfall for daily
amounts exceeding one-half inch. The graphical fit is improved by this new abscissa (fig, 8).
One conclusion to be drawn from figures 7 and 8 is that the relationship of annual precipitation
to annual runoff and sediment yields is improved by using only the precipitation amounts greater
than one-half inch per day. ' '

Runoff

The runoff for the basin can be characterized in various ways, depending upon whether it is
to be used for predicting the flood crest, runoff yield, or sediment yleld, The daily flow duration
and annual series methods were used in this study, for adjusting the data to long-time conditions
on the basis of other long-term records of runoff and precipitation. We used the Cambridge,
Nebr,, station for the runoff, the Curtis, Nebr., station for the precipitanon and both stations
for sediment vield,

Daily Flow-Duration Curves

Daily flow-duration curves were compiled and plotted for each of the six gaging stations on
Medicine Creek above Harry Strunk Lake (fig. 1) and for the station near Cambridge for which
runoff was collected from 1938 through 1948, A flow-duration curve {fig, 9) indicates the per-
centage of time within a given period that a discharge is equal to or less than a given rate of
flow, These curves based on a short-term record are unreliable for predicting the future pattern
of flow. However, Mitchell (12) and Searcy (13) have described an index-station method for ad-
justing short-term recerds to represent the long-term conditions, Their procedures were used
in correlating runoff during concurrent periods for each gaged tributary with the long-term
Medicine Creek records near Cambridge, This was used as a basis for making necessary ad-
justments to our short-term records, These adjustments were supported by the finding reported
in the precipitation sectign which shows that 1951-58 rainfall was below normal.

The Cambridge rundff data not only provide a longer record but also a more representative
period for climatological conditions. However, there is a changed condition that limits the com-
parative value of the Cambridge record. The disgharge at this station was controlled after 1948
because of storage created upstream by construction of Harry Strunk Lake, This control required
an adjustment of the records to simulate unregulated flow conditions after 1948 at Cambridge.
This adjustment was made by using the records of inflow into Harry Strunk Lake,

The development of flow-duration curves for long-term estimates required projected dis-
charges that would occur as infrequently as once in 20 years, These discharges were calculated
from a logarithmic normal probability analysis of the largest annual daily flows.

The . 1951-58 curves on figures 9 through 14 have higher flows than those for 1952-58 be-
cause of high rainfall and runoff in 1651, When these two intervals were correlated with identical
periods at the Cambridge station and adjusted by the station-index method (13) to the long-term
record (1938-38), the 1951-58 adjusted curves were not always higher than the 1952-58 adjusted
curves, The adjusted flow=duration curves have considerably higher discharges for a portion of
the curves than the nonadjusted curves,

13
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Dimensionless plots were made for each station by dividing the observed runoff discharges
by the 8-~year mean discharge, For comparison of flow-duration curves between the six gaging
stations, these plottings are shown on figure 15, -

The dimensionless flow-duration curves are not identical, but when separated into three
flow categories they appear to form groups. Fox Creek and Medicine Creek stations are per-
ennial streams, Brushy Creek is an intermitient stream, and Dry Creek and Mitchell Creek
are ephemeral streams. Other factors that smay have an influence on dimensionless flow-
duration curves are ground water and the interrelationship of drainage area and bhasin length.

Medicine Creek at the Maywood station is a perennial stream with a large base-flow com~
ponent. Because of this, the daily runoff from Infrequent large-rainfall storms at the 99,9-
percent time level (fig, 15) was only 10 times higher than the mean of the 8-year period, The
ratio of runoff from the infrequent large-rainfall storms at the 99,9-pexrcent time level to the
mean runoff for storms from other watersheds would be much higher, The magnitude of the
runoff ratios appears related to drainage area, except for Brushy Creek and Medicine Creek
at Maywood, The large base-flow component of Medicine Creek at Maywood and the relatively
low length-area relationship of Brushy Creek (fig, 16) may account for their divergence.

The storm .runoff portion for each flow-duration curve is distinguished by the steep slope

shown on figure 135, If a straight line were drawm ta ally to the lower part of the steep
slope of each curve, it would intersect the abscissa at about 90 percent of the time for all these
stations, =

The long-term runoff yields were computed for all major stations, as shown in table 5. The
values shown in column 4 of table 5 for Medicine Creek above Harry Strunk Lake were read
from flow-duratdon curves (fig;”13) using as the ordinates the values in column 3, Values in
column 4 were mulﬂpued/byﬁercentage time intervals in column 2 to calculate runoff (column 6),

“unmations of column’6, converted to acre-feet, are the average annual runoff yvields for the
«atersheds, Table 5 also contains an example of computations of average annual sediment
yield, '

100
o
o
= Medicine Creek
g above
gl S Harry Strunk Lake
L
=
m = - -
- Medicine Creek
= near Maywood
‘3 - Mitchell Creek ® Fox Creek
@
Dry Creek ® Brushy Creek
i0 i g g3 13 i i £ttt 311

10 100 1000
DRAINAGE AREA, SQUARE MILES

Figure 16,--Relationship of drainage area to basin length, Medicine Creek Watershed, Neby,



Annual Series

If the runoff data are assumed to be representative and adequate for the long-term climatic
condition, a frequency-probability -approach could be used to prediet the average annual runoff
and sediment ylelds for the long term.

Annual runoff quantities generally fir a logarithmic normal distribution; therefore, a
statistical approach was used for computing frequencies for.comparative purposes, The data
were also plotted on logarithmic normal graph paper, which permitted inspection of the fit of
the data to the computed curve, From the graphical frequency distribution (fig, 17 and 18), a
tabular annual runoff list was prepared for the 10 highest years expected in one hundred years
and the means for each 10-year period of the remaining 90 years, which were later multiplied
by ten (table 6),

Because the average anaual precipitation for the period 1951-58 was less than the mean
for the long-term record, some adjustment was necessary to make it representative of a long-
term period. Annual precipitation and rmoff for equal probabilities were correlated for the
1951-58 interval. The runoff yield was estimated for a longer perlod from a precipitation fre-
quency- determination for 1894-1958 data and the runoff-precipitation correlation for 1951-58,
These runoff values (table 6) are also shown graphically on figures 19 and 20.

Summary of Runoff Discharge and Yields

The adjusted runoff discharges, one by precipitation and the other by longer runoff records,
were higher than the discharges actually observed in the 1951-58 interval (table 7). The greatest
runoff adjustments from the flow-duratdon method, had differences of ag much as 100 percent.
By the frequency-of-flow method, the ephemeral streams have the greatest increase, while the
perennial streams--such as Medicine Creek at Maywood and above Harry Strunk Lake--have
only very small increases,

Sediment-Rating Curves

The sediment-rating curves and runoff curves are used to compute sediment yields. The
sediment-rating curves were determined from concurrent values of the daily and annual runoff
and sediment discharge values for each of the six stations,

Daily Sediment-Rating Curves

Curves used to compute the correct sediment ylelds for a 1951-58 period were derived by
stratifying daily runoff values according to the flow rates and finding an average for each group.
The average sediment discharge for each runoff grouping was derived from the associated
concordant sediment values, From these averaged runoff and sediment values, the rating curves
were drawn,

Because of the large difference in precipitation and runoff between 1951 and the other years
(1952-58), the sedimentation data were plotted separately for these two periods (figs, 21 through
26). For Fox Creek and Medicine Creek above Harry Strunk Lake, the 1951 sediment discharges
are 5 to 10 times higher for equal runoff discharges for high flows than in the other years of
record. The instantaneous sediment discharges (triangular symbols in figs. 21 to 26) have lower
values for an equal runoff discharge than the daily values for Brushy Creek, Dry Creek, Mitchell
Creek, and Medicine Creek abeve Harry Strunk Lake, The instantaneous data fit among the daily
values for Fox Creek and Medicine Creek near Maywood.
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10 tons per day is not shown,
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When all ratng curves are expressed mathematically, the portion with high sediment loads
fits the following powex equation:

:&D

where S = sediment in tons per day

lon

Q = runoff in cubic feet per second per day

= oxponent

1=

K= coefficlent
e = base of natural logarithms

For five of six stations the exponents (n) of g are close together, ranging from 1.32 to 1.44 as
followe:

Creeks Equations

Brushy-e=====e=- Log (S + 15.3) = L.119 + 1.382 Log Q

DIy memammmmem o Log § =1.411 + 1.348 T.og Q

TUOOR 1m0 Log (S +440)= 1.212 + 1,325 Log Q

Medicing —=—==www Log (S + 32) = -0.642 4+ 1.883 Log Q
Maywood

Medicine above =~~~ Log S = 0.547 4+ 1,44 Log Q- 2.53:0.01'75_(2_
Harry Strunk Lake

Mitchell ===~ m=n= Log § = 0.997 + 1.438 Log Q_

Becauge of the narrow range between the exponent values, the increase in sediment load for
an increase in runoff discharge is approximately in the same ratio for each of these streams,
While the ratios may be similar between these streams, the actual sediment load and concen-
tration may be very different, Note that the exponent n and ratios are based upon the average of
grouped runoff and sediment data and not the individual days, which vary more,

Annual Runoff-Sediment Relationship

The concurrent annual runoff and sediment discharges were plotted to determine their rela-
tionship. The perennial and ephemeral streams could again be separated into groups according
to the slopes of their curves on logarithmic paper, The perennial streams (fig, 27) have steeper
curves and are better related than the ephemeral streams (fig., 28).

Annual Sediment-Rating Discharge per Square Mile

The perennial streams have very steep sediment rating curves (fig. 29), and values are
grouped nearer the meancurves thanvalues for the intermittent and ephemeral streams--Brushy,
Dry, and Mitchell Creeks,

The runcff and sediment yields per square mile vary as much as a hundred times between
different years and between watersheds, Such wide variations between watersheds require ex-
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planation before these data can be used properly in other ungaged watersheds. The differences
are not resolved in this report, but they might be associated with the channel and gully erosion,
the size of uneroded upland flat divides, the distance to ground water from the channel, land use
and range management, and many geomoxphic characteristics,

Sediment Yield

Two methods--flow duration and annual series--were used to calculate the sediment yields.,
Frequency of runoff and sediment-rating curves are required for each method.

Flow=Duration Sediment-Rating Curve Method

In the daily flow-duration--daily sediment-rating curve method, flow-duration curves (figs,
9 to 14) for the periods 1951-58 and 1952-58 were used to compare results with and without the
wet year of 1951. The yields were alsocompared with both flow-duration curves after the curves
had been adjusted for runoff at the Cambridge station for the period 1938-58 (figs, 9 to 14).

A procedure for making these calculations which was developed by Miller (11) was used in
table 5 to select the flow discharges at the mean of a small percentage time interval. The flow-
discharge values were used to obtain the sedimentload from appropriate sediment-rating curves
(fig. 25 for table 35).

The sediment load for each runoff value was multiplied by the percentage of time in the time
interval. The average daily yield was determined by summing the intervals, and when multiplied
by 365, the average annual sediment yield for the watershed was established, (See table 5 for an
example of these computations),

Annual Series Method

In the annual series method, annual runoff and runoff-sediment relationships were used
instead of the daily values as in the flow-duration method. The annual runoff from frequency
determinations for the 1951-58 water years and the annual runoff adjusted to 1894-1958 precipi-
tation were tabulated, Sediment loads for each of the 10 highest years and for the middle of each
of the nine remaining 10-year intervals were determined graphically (fig. 18 for table 6) from
runoff-sediment relationships for each runoff discharge. The average annual sediment yields
were computed by adding the 10 highest years' yields to the remaining nine 10-year intervais
(which were multiplied by tens) and then dividing the total by one hundred (table 6),

Summary of Sediment Yields

Long-term yields determined by the flow-duration sediment~rating curve method (table 8) for
1951-58 were compared with those for 1952-58, The 1951-58 sediment yields and the observed
yields were two or more times higher than the yields for 1952-58, The estimated yields were
higher than observed, because the flow-duration curves were extended to equal one hundred
years by logarithmic probability calculations of the largest annual daily runoffs.

When both 1951~58 and 1952-38 flow-duration curves were adjusted to 1938-58 flows, as
described in the runoff section, the long-term sediment yields for 1951-58 and 1952-58 were
very close for Dry Creek, Mitchell Creek, and Medicine Creek at Maywood, For Fox Creek and
Medicine Creek above Harry Strunk Lake, the 1952-38 adjusted flow~duration curve long-term
yields were about two-thirds of the 1951-58 adjusted flow-duration long-term sediment yields.
But for Brushy Creek, the 1951-58 adjusted flow-duraton yield was two~thirds of the 1952-58
adjusted calculations, For all the stations, the sedimentyields were higher for the adjusted flow-
duration curves for 1951-58 and 1952-58 whether compared with the unadjusted, observed, or
annual series. The largest increase was for Dry Creek, where the 1951~58 adjusted average
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annual yield by the flow~duration sediment-rating curve method was three and one half times
higher than the observed. Yield estimates were doubled for Medicine Creek above Harry Strunk
Lake,

The observed sediment yields were measured over a short atypical climatological period of
time; hence, they should not be expected to be closely related to long-term yields. Whether or
not the long-term yield estimates are more accurate and usable, however, cannot be determined
because no long-term data are available for checking these estimates.

The unadjusted annual series sediment yields were nearly equal to observed 1951-58 yields,
but when annual serles were adjusted by long-term annual precipitation, the yields in four of the
watersheds increased above the observed yields, These adjusted long-term sediment ylelds by
annual series were much lower than the sediment yields as determined by the adjusted flow-
duration sediment-rating curve method (table 8). '

The 1951-58 observed sediment yileld for Dry Creek was 2,880 tons per square mile per
year, which was three times the wunit yields for Fox Creek, Brushy Creek and Medicine Creek
above Harry Strunk Lake. The Dry Creek yleldon a square mile basis from the adjusted 1951-38
flow-duration curve method values is twice that of Mitchell Creek and three times greater
than the Fox Creek yileld, Both Dry Creek and Mirchell Creek have extensive upland gully
activity, :

The estimated yields from adjusted flow-duration curves seem very high when they are
compared with the observed yields., However, at the Cambridge gage the largesr daily water
discharge was elght times greater in 1947 than the largest discharge in the 1951-538 interval,
High runoff discharge in 1935 probably equaled or exceeded that in 1947, The annual sediment
yield would be expected to increase similar to the observed increase from 1952-58 to 1951-58
for such runoff events,

Gully and Channel Erosion

The representatives of the cooperating agencies wanted to determine theimportance of gullies
and channels as a sediment source, They selected Dry Creek for this study because of the magni-
tude of the continuous and discontinuous channel development, which is representative of many of
the nongaged watersheds,

Several gully and channel reaches (referred to as items in table 9) were monumented and
surveyed in 1951 to determine the amount of erosion and to determine if channel erosion was by
widening, entrenchment, or both. All of the items were resurveyed in 1952 because of the large
amount of erosion during the summer of 1951, In 1956 items 1, 3, and 5 were resurveyed as
these were the only ones with any significantchanges since 1952, Items 3 and 3a were resurveyed
in 1960,

Channel erosion in Dry Creek was computed from engineering field notes for the various
items and periods of time, A summary of these computations 1s shown in table 9, In the interval
from May 1951 to May 1952, 111.3 acre-feet of material was eroded from the channel, while
163 acre-feet of suspended sediment was measured at the Dry Creek gaging station (17). These
measurements indicate that the channel erosion was equivalent to 68 percent of the measured
suspended load. In the next interval, May 1952 to May 1956, 1.28 acre-feet was eroded from
channel items 1, 3, and 5, while 14.6 acre-feet of suspended sediment was measured at the Dry
Creek -gaging station, The 1952-56 channel erosion for these items was equal to 8,8 percent of
the measured suspended sediment, while the erosion for these same items during the 1951-52
interval was equal to 22.6 percent of the measured suapended sediment,

The channel erosion for item 3 for 1956-60 cannot be compared to the amount of suspended
sediment, but when this channel erosion is compared with erosion from previous time intervals,
it indicates renewed erosional activity, Photographs of items 3 and 3A (figs. 30 and 31) show the
caving banks and unstable condition which is followed by another active cycle a short distance
downstream,
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Figure i0,--This photograph, tekss May 10, 1960, shows that the channsl
iminsdintely dosnatream from the overfall in itom 3 |5 unvegetaved amnd
unsiahle, This channel is 34 feer desp mnd &0 to 100 fesr wide, The aver-
{all has advenoed Several hondred feet in the past year,

Fipure Jl,=This photograph, hken September 2, 1960, shows the overfall @
jtem dA (3 500 fesdt doamsiresm from ftmm 3], Downsrrs the chnatissl bae
ahfrinchsd a6 addirionsl 12 o 15 feet, Upstrsam the boftom has become

stabie and 1a covered with grass. The bank remnant from ohe chares=] &srosion
cycle miw actlve in ltam J (above photo] i abown on the mighe, iIpstream,



Figure 32 shows how the channel farther downstream enlarged in 9 years, The arca in front
of the fence was not grazed at the time elther photograph was taken, but grass cover was more
abundant at the time of the earlier photograph.

Additional channel erosion data were compiled from aerial photographs taken in 1937, 1952,
and 1958, The longitudinal advances of the headcuts and channel widening were easily identified
irom photographs, but itwas notpossible to determine the magnitude of degradadon, The headcuts
in item 1, which is located on the main stem of Dry Creek, and in item 3, which is located on a
main tributary, were easiest to see, and thus the data from those ifems were probably the most
reliable, The drainage area above each item is 6.7 and 6.4 square miles, respectively. The
findings from the aerial photographic study are summarized in table 10,

Available evidence strongly indicates that this chapnel system is an important sediment
source. The volume of channel erosion equals only a small part of the measured sediment
discharge when rainfall and runoff are low as in the 1952-58 period, When rainfall and runoif
are abnormally high as in 1951, channel erosion equals a large part of the measured sediment
discharge,

Using 216 measurements, from aerial photographs taken in 1937 and 1952, J, C, Brice
estimated that 66 acre-feet of material eroded from gullies exceeding 40 cubic yards in size,
See preliminary report cited on page 25. In this study he demonstrated that a plot of the volumes
from-these upland gullies approximated a logarithmic normal distribution,

Special Studies

Additional data were analyzed, These included the landform characteristics, sediment yleld,
the particle-size distribution of suspended sediment compared to the sediment deposited In
Harry Strunk Lake, the channel regime, and the unmeasured sediment load,

TLandform Characteristics

In the search for factors that could b& Felated to sediment yield, quantitative values of
several landform characteristice such as stream orders, relief ratios, and hypsometric char-
acteristics were determined for several watersheds from topographic maps. The large variation
in sediment yields from adjacent watersheds with similar land use encouraged this study.

Stream orders.--In the analysis of stream orders, each channel segment was designated
by number according to its position in the system, This method was first proposed by Horton {3)
and was then modified by Strahler (16), Horton suggested these methods on the basis that drainage
system development depends on resistivity of soil to erosion, runoff intensity, and ground slope.
The tributaries or channels furthest upstream were designated order 1, and the channel down-
stream from the confluence of two first-order channels was designated order 2, Order 3 was
assgigned to the channel below the confluence of two channels of order 2, This type of order desig-
natlon was made for the entire Dry Creek drainage and one large branch of the Fox Creek
drainage. These watersheds differed in runoff frequency, runoff magnitude, and sediment yield.
The order numbers were determined jn order to compare stream frequencies of Fox Creek and
Dry Creek,

Fox Creek has nearly twice the number of streams per square mile in each order as Dry
Creek (fig. 33). Both watersheds have similar exposure, drainage parterns, and direction of flow,
and Dxy Creek is less than 4 miles east of Fox Oreek (fig. 1).

The mean stream lengths (fig. 34} are nearly the same for these two watersheds, The lower
stream frequency (fig. 33) in Dry Creek is not compensated for by an increase in channel length,

The drainage density in feet of channel per acre for Fox Creeck is also nearly twice the
amount for the same order number as in Dry Creek (fig. 35), From a field trip inspection it
appeared that the drainage density of Fox Creek was similar to Dry Creek except that the latter
had large unercded flat divides,
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Relief characteristics,-~The relief ratios and the channel and valley gradients were de-
termined for each of the gaged watersheds (table 11), The relief ratio was determined by dividing
the elevation difference between the highest and lowest points by the subwatershed length roughly
parallel to the principal drainage, The channel gradientwas determined by dividing the differences
in elevation of the upper and lower ends of the channel by the channel length, The valley gradient
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years with low rainfall, there is little direct runoff. In other years with high rainfall, severe
erosion occurs, and huge amounts of sediment are transported,

Results from studies of the regime concept can be useful in the design of flood channels and
for predicting the behavior of natural alluvial channels where runoff and sediment discharge are
regulated by reservoirs and other water-control works, The Medicine Creek Basin data were
partially analyzed to determine if the regime relationship could be developed for this area,

The data for five of the six stations were compiled from USGS Quality of Surface Water
publications (18) and unpublished records. These gaged sites were selected because of the
geographic location, topography, suitability of gaging reach, and importance of data that could be
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collected, The sites are on stable gections, and therefore do not necessarily represent the entire
drainage systems, Nevertheless, these sites are on alluvium and do represent channel conditions
for a large part of each of their watersheds,

The data for each site consist of instantancous values for cross-sectional area, velocities,
width, mean depth, runoff discharge, and sediment concentration, Some values had to be interpo-
lated from curves in order to get all necegsary concurrent data.

In the initial part of this study, a method was used for relating velocity, width, depth, area,
and sediment load to the runoff discharge, This is similar to the method used by Leopold and
Maddock (9). These are power equations, as follows:

w =2aQb; v=kQm; d = cof; L= pQl
where w =width
d = mean depth
¥ = mean velocity
Q = runoff discharge in cubic feet per second
L = suspended sediment in tons per day

4,b,¢{, ], k, m and p are numerical constants,

The numerical constants for the power equations were determined by graphical and statisti-
cal procedures for the five stations (table 12). In the graphical plotdngs, the mean curves fitted
well with the station data, However, only flows that were confined to the channels were used,

The numerical constants have values similar to those tabulated by Leopold and Maddock (9).
The instantaneous sediment-rating curves, except for Fox Creek (j = 1.65), have exponent, j,
values between 1,3 and 1,4, -

In another graphical approach, velocities, v, were plotted versus sediment load, L (tons per
day), which was multiplied by channel slope, S. (feet per foot), and divided by the square root of
cross-sectional area, A (feet). Dry, Brushy, and Fox Creeks appear to fit into one group, re-
gardiess of their differences in frequency of runoffi discharge, channel shape, and upstream
channel erosion (fig, 45), For Mitchell Creek and Medicine Creek above Harry Strunk Lake
(fig. 46), the data plotted slightly different from those in figure 45.

When the slopes from the Vversus (L x S.)/A% plots on logarithmic paper are compared with
2 values for hypsometric curves (fig. 36), the regime and hypsometric exponent values for each
creek are of nearly the same magnitude and have a linear relationship. The channel regime
concept is strongly supported by the graphical relationships of sediment load, runoff rates,
cross-sectional areas, and channel slopes with velocity. The hypsometric curve parameters,
indicating the erosional maturity, topographical steepness, and other landforming features, may
be a way to evaluate the status of regime development,

Unmeasured Sediment Transport

The measured suspended-sediment values are less than the true average concentration
because the equipment samples only to 0.3 foot from the channel bottom. In the bottom 0.3 foot
the sediment concentration is higher than in the rest of the vertical section, with the magnitude
depending upon the sizes of the suspended material and bed material, velocity, and depth of flow,

Several technical articles have been published describing methods of computing the amount
of unmeasured sediment, In a method developed by Colby (3) the mean velocity and concentration
of measured suspended-sand sizes (courser then 0,062 mm) are used, Lane and Borland (7)
presented a discussion and table by Maddock to judge the amount of unmeasured sediment from
the materials In the channel and in the watersheds. The estimated values from both of these
approaches were tabulated in appendix table 28 for Dry, Brushy, Mitchell, and Medicine Creek
stations near Maywood and above Harry Strunk Lake. The values estimated from the table by
Maddock were usually higher than those from Colby's method, For all streams, the unmeasured
load was generally less than 3 percent of the measured load, from Colby's method; thus, the
average annual sediment yield would be about 3 percent greater than the average annual sus-
pended-sediment yield,
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DISCUSSION AND EVALUATION

Much good and usable data were obtained during the cooperative investigations in the
Medicine Creek Watershed notwithstanding atypical climatic conditions and the lack of a long-
term base with which to compare recent data,

Several different analytical précediés and-methods of evaluation were tried to extract as
much information as possible from the-study, Some ‘dscission of the basic plan, data collection,
and the evaluation and significance of the reported results foltows,

Precipitation

Fifteen rain gages were operated in the 680-square-mile Medicine Creek Watershed to
determine rainfall amounts and intensities, However, other studies made since the project
started have shown that this density was too light and the variations between individual gage
readings during storms were too great to permit adequate estimates of storm rainfall (1_‘3).
Because of this inadequacy further storm analyses could not be pursued with any confi-
dence,

Annual rainfall-rurioff relations were developed and used because the rain-gage network
more adequately portrayed annual rainfall, However, ithas not been proved that a sparse network
of rain gages will produce adequate estimates of annual precipitation over short periods of time,
The seemingly random occurrences of convection and squall-line storms over large areas cause
some variations in annual records of individual gages, In many years of record this randomiza-
tion might average out, but such an occurrence is unlikely in 8 years,

Streamflow and Sediment Data

The streamflow and suspended-sediment measurements used in this study were obtained at
six stations on streams having 20 to 548 square miles of drainage area. In addition, observations
were started in 1953 on two small watersheds. These two did not provide data for the only wet
year (1951) during the period of study, All of the large watersheds were mixed with regard to
soils, topography, land use, vegetative conditions, and conservation treatment, Much good data
were obtained on land use and treatment, topography, and channel system, but the effects of these
factors on runoff and sediment concentration were indistinguishable,

The raw data on streamflow and sediment are subject to the usual uncertainties involved in
gaging ephemeral streams having flash-flood runoff events, natural controls, and because of
difficulties of communications and access. Although every effort was made to use the best
equipment and techniques to calibrate properly all stations for gaging streamflow and for ade-
quately sampling suspended sediment, the agency collecting these data classified much of them as
poor, However, much usable and worthwhile information was obtained in an area not previously
gaged, The streamflow records are continuous for the period of study and should be valuable in
the future to Federal, State, and private agencies,

All streams gaged in this study discharge into Harry Strunk Lake., Most of the sediment
passing the lower stream-gaging stations probably was deposited in the lake, but the quantity is
unknown because the outflow from the lake was sampled infrequently,

Flow-Duration Curves

Flow-duration curves for the short-term stations were plotted for the 8 years of record,
and these were then adjusted by the station-index method using the Cambridge station. The rates
of the long-term {1936-38) stream-gaging station at Cambridge were affected by the construction
of the dam above the station on Medicine Creek in 1948, After 1948 the Cambridge station gaged



the streamflow as regulated by Harry Strunk Reservoir, The unit area inflow to the lake and the
total drainage area were utllizéd to simulate unregulated streamflow to the Cambridge gtation
after this date.

Sediment-Rating Curves

An examination of the daily sediment-rating curves of the several stream-gaging stations
used in this study (figs. 21 to 26) revealed the following:

1. The relative importance of the various gaged watersheds as sediment producers,

2, Different sediment-rating relationships exist for the wetyear 1951 and for the dry period
1952-58,

3, Although probably useful for planning purposes, sediment contentvaries considerably for
selected rates of streamflow,

Some of these figures show sediment sample data with spreads of one to two logarithmic
cycles., Estimates of total suspended sediment based on such sampling data and rate of stream-
flow may not be very reliable, From the available data, it was impossible to determine the
causes of the variations in sediment loads for various runoff rates,

Long-Term Sediment Yields

The accepted methods of estimating long-term sediment yields were investigated, Because
of the type of data available from this study the daily flow-duration and sediment-rating curve
method was used,

The long-term sediment yleld estimates based on this method are guestionable, however,
because of the unknown adequacy of the flow-duration curves and the sediment-rating curves.
The first unanswered question is, !'Do the flow-duration curves (corrected or unaltered) reliably
estimate the long-term flow duration for this physiographical area?' The second and third
unanswered questions relate to the sediment-rating curve; (a) does the relation of water dis-
charge to sediment load based on short-term data represent the long-term relation in loessial
soils, and (b) is the relation well enough defined throughout the entire range of water discharged?
However, the relative importance of watersheds as sediment producers is shown,

Furthermore, for the ephemeral streams, the greatest portion of the sediment yleld is
thought to be produced by the large runoff events, Both the flow-duration and sediment rating
curves are supported by few data in this high-discharge region. Usually, the curves were ex-
tended beyond the range of the available data in order to predict long-term sediment yields, This
makes these yields of questionable reliability,

CONCLUSIONS

The hydrologic data and other information obtained for the period 1951-58 are inadequate
for firm conclusions on the interrelated influences of weather, soil, land use, and geomorphic
processes upon erosion, streamflow and sediment yleld,

The period of record collection was short, considering the fact that the climare during the
study period was atypical and that most of the rainfall, streamflow, and sediment data were
obtained during a period of severe drought. There are limitations, too, in terms of the detail in
which it was possible to pursue some of the phases of the investigadon, Nevertheless, the in-
vestigations provide a valuable documentation of occurrences during the study period and much
useful information for planning and developing land- and water-resource programs for areas in
the Medicine Creek Watershed and vicinity. If an agency working in this area can supplement
the existing information with additional records from a typical period, results of the investiga-
tion reported herein will be even more useful.



This report has been prepared primarily to document the study, preserve svinc us wae
records, and indicate where other records are filed, Some analyses were made in an attempt to
clarify the significance of the acquired data. Findings of the analyses should be used with caution
for long-range projections unless supplemental information can be obtained,
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APPENDIX

Table l.--Data collection conbribubtions of participsting agencies, Medlcine Creek
Watershed in Nebr., 1951-58

A = Ffield work;

B = office work; C = financial suppord

Data Agricultural Bureau of Geological | Soil Conserwation
Collected on Regearch Service Reclamation Survey Service
Runoff c A, B
Precipltation A, B, CE/
Suspended sediment C A, B
Channel sections A, B, C &y By G
Resexvolr surveys A, B, C A, B, C A, B
Tand Use A, B, C A, B, C
Topography A; B, C
Soil congervation A, B, C
survey
beriel Thotographs A, By C

1/ Assisted by U.8. Weather Bureau
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TABLE 2.--Precipitation station history,

Medicine Creek Watershed, Nebr.,

1951-58
Station | Location | Period of record | Type of gage Observer
~—
Stockville 5 88W- - - - NEL, 29 6 N, 2T W 4-9-51 to 2-10-52  Recording E. E. Remsey
Stockville 5§ = = = = NW%, 26 6 N, 27T W 2-11-52 t0 9= =58 ~we-qo=—=- L. A. Owens
Stockville 6 NE - - - - SE, 6 TN 26 W 4-11-51 to 2-11-52 Nonrecording L. G. Koch
Stockville 6 NNE- - - - SWy, 35 8 N, 2T W 2-12-52 to 8-17-54 «-=-do-=-- K. C. White
Moorefield 6 SE - - - - SWs, 30, 8 ¥, 26 W  2-18-54 to 4-11-56 ----do-=-- W. G. Palmer
------- do===e=o= - = = sw%, 30, 8§, 26 W -12-56 to 9~ =58 -~--do--——- Mildred Widick
Maywood T WSW - - - - - HW;T, 28, 8 N, 30 W 5-1-51 to 9- =58 s (s PR M. H. Christensen
Wellfleet 8 NE- - - - - Sy 8, 10§, 290 W  L4-10-51 to 9- =58 mem=dOmmm- H. E. Detour
Curtds 5 W - = = - - - SWs, 13, TN, 29 W 4-9-51 to 10-27-54 ~e==dOo-=== H. L. Johnston
Curtis 5 SSW - - - - - NE%, 2, TN, 29 W  10-28-54 to 9= =58 ===-do=--- Bessie M. Cole
Moorefield 3 NNW- - - - NE, 31, 9N, 27 W  L4-12-51 to 12-6-51  Recording R. H. Martens
Moorefield 3 NW -'- - - SEL, 20, 9 N, 27 W  12-7-51 to 9= =58 «=-v=do=r~-~ C. H. Nelson
Curtds 14 N = » ~ - - - Swk, 16, 10N, 28 W  4-12-51 to 9- -58 @ Nonrecording Ralph Gutherless
Medieine Creek Dam- - - ©NWy, 25, 5 N, 26 W 10-1-51 Z_L/ e ¢ (e Bureau of Reclamstion
Curtis b N - - = = = = SEE, h, 8N, 286 W  2-9-54 to 9- -58  Recording R. F. Plest
Moorefield 6 NNW- - - - NBi, 6, 9N, 27 W 2.9-54 to 9- -58 —==-dO===~ J. N. Dempcy
Moorefield - - - - - - SEL, 5, 8 W, 2T W T-16-47 1/ Nonrecording A. M. Mercer
Caxbridge - - ~ = - - = sw?, 29, kN, 25 W  T-1-48 1/ crmmdQm——— R. L. McKinney
Stockville- - = = = - - NE, 33, TN, 27T W 7- -k7 1/ mmmed Q== M. R. Johnson
Wellfleet - - - = - - - Wiy, 15, 9 N, 30 W T-16-47 T/ e == 0= C. 8. Olson
Curtis -=- « - - = = = = By, 28, 8 N, 28 W 1-1-53 1/ Recording E. L. Crawford

}_/ Continuing



TABLE 3.--Runoff gaging end sediment sawpling station history,
Medicine Creek Watershed, 1951-58

(C = minigum of one sample per day with more on charging stage;
Q = daily sempling but no flow during most of year;
T = iptermittent sampling)
Dreinage Sampling
sree y Nuvberr of l./
Statlon ngimi.) Gagling period of record | Period of record Equipment | observetlons
Medilcine Creek near Maywood - - Th L/25/51-9/30/58 4 /2L /5).-9/30/58 D 43 c
Medicine Creek above Harry
Takps = » == 548 1/19/50 2/ %/2/51-9/30/58 D m C
Medleine Creek below Harry
Strunk Iake. = = = = = = = 656 1/19/50 2/ 6/20/51-8/31/57 G 1 T
Medicine (reek st Cambridge - 680 12/10/36 /g/ 3/27/51-6/30/57 D b3 C
Brushy Creek near Meywood - - T2 Y4 /25/51-9/30/58 4/25/51-9/30/58 D Lo C
Fox Creek at Curtis - - - - - T3 3/29/51-9/30/58 3/29/51-9/30/58 D Lo C
Dry Creek neer Curtis - - - - 20 3/27/51-9/30/58 3/29/51-9/30/58 D 43 Q
Mitchell Creek sbove Harry
Strunk Ieke, - - = = ~ - = 52 k/28/50 k/2/51-9/30/57 DL M T
Dempey Drew at Dempey pond
nesr Moorefield.- - - =~ = = . 52 8/23/53-9/30/58 8/23/53-9/30/58 3/ T
Toblagsen Draw on Tobimssen
farm pear Curtis. - - - = - 3L 9/16/55-9/30/58 9/16/53-9/30/58 Dl 1 T

}/ See "Iiterature Cited" section, reference (19).

g/ Contimaing.

3/ Automatic single-stage sampler.



TABLE L, --Ammual and daily

orecipltetion at Curtis, Nebr.,

1894-1258 o recerd for "205-09)
Apnval Departure [ Highes’ daily
Year ___precipitat.on from :.verage | Dprecipitation
iacheg L ooheg snehe:,
189k 8.63 -2.73 c———
35 22.31 .95 ----
96 28.45 7.C9 -——-
97 25.25 2.89 ----
98 21.03 - 3R -
1899 19.93 - 143 ----
1900 20.35 - 2.0 -—---
oL 21.99 63 ——--
o2 25.89 h, 53 ——--
03 ok, 65 3.20 .-
1904 23.47 2.11 ----
05 37.19 15.83 -
1.0 18.96 - 2.ko ————
1.0 33:80 12. 44 3.9
12 27.20 5.8k -—--
1913 30.46 9.10 2.36
1h 19.10 - 2.26 .10
1 38.25 ~6.89 3.10
16 17.83 - 3.53 1.20
17 16.28 - 5.08 1.60
1918 21.41 .05
19 18.80 - 2.56 110
20 21.50 Jil 2.9C
21 18.70 - 2.68 1.9¢C
22 13.89 - AT 1.7C
1923 26.25 L.8o 2.4¢
2l 15.80 - 5.56 2.25
25 18.11 - 3.25 1.80
26 17.48 - 3.88 7.58
27 22.15 .79 1.82



TARIE &, --Continued

Z528 2£.93 5.57 2
20 20,42 1.06 L ko
3¢ 33.65 12.29 2.30

31 19.76 - 1.60 2
32 18.53 - 2.83 2.20
3L 8.2 -10.h3 1.30
35 23.78 L.y 3.28
3¢ lu - 7.683 145
37 10.37 - 1.99 1.50
1938 15.56 - 1,90 -
39 14,80 - 5.56 ~.20
40 17.23 - 1R 2.20
ul 22.16 .80 2.17
Lo 25.29 3.93 3.25
~oL3 1k, 87 - 5.49 2.20
L 23.97 2.6% 1.70
ks 1/ 21.65 29 1.80
TS 25.12 3.76 2.82
7 23.63 2,29 5,10

1oL8 17.05 - k.31 2
49 1/ 2L.15 2.79 2.05
SC 1/ 22.37 1.21 L.68
51 31,61 10.25 3.23
52 12.83 - 8.73 1.10
1553 18.55 - 2.77 1.56
sk 13.21 - 8..5 1.87
55 15.27 - £.09 1.62
36 13.06 - 8.27 1.6)
57 23.85 2.49 2,20
2938 22.27 .92 2.60
TCUELS = = = = = e - e - - - e o e e o e - e - - - - ZC3.583
Averege - - - 2..36 - - - - - - - - - - o - - - - 2.2°

1/ bstimted

60



TARIE 5.~-Bstimated long-term runoff and sediment yields from
flow-duration and sediment-rating curves method,

1951-58 flow-duration curves (wnadjusted),
Medieine Creek above Harry Strunk Iake

1 | 2 3 n 5 & 7
Middle Runcf? Sediment Runoff Sediment
Limlts tnterval Crdinate | discharge dlscharge discharge discharge
Percent Percent  Percent C.f.s.-days Tons per day C.f.s.-days Tons per day
0 -0.0055 0.0055  0.00275 6,400 1, 050, 000 0.3520 57.75
.0055- 006 , 0005 .00575 5,000 740, 000 .50 3.70
.006 - 007 .00 . 0065 4,750 680, 000 . 0475 6.80
.007T - .008 .001 . 0075 k4, 600 660, 000 . 04860 6.60
L008 - .01 L0002 .009 L, 350 610, 000 L0870 12.20
0L - .03 .02 .02 3,700 480, 600 L7400 96
.03 - .05 .2 . Oh 3;300 410,000 .66 8o
05 - .07 .o .06 3,100 370,000 .62 Th
.07 - .01 .03 .85 2,900 340, 000 .87 102
5 - .3 .2 .2 1,850 180, 000 3.70 360
.3 - .5 .2 b 860 59, 000 1.72 118
NI .2 .6 600 35, 000 1.20 T
T -9 .2 .8 490 26, 500 .98 53
0 1.1 .2 1 415 21,500 .83 L3
1.1 -1.3 .2 1.2 370 18, 000 LTh 36
1.3 -L.5 .2 L.h 340 16, 000 .68 32
1.5 1.7 .2 1.6 310 14,000 62 28
1.7 -2.3 6 2 260 11,000 1.56 66
2.3 3.7 1.k 3 180 5, 000 2.52 70
3.7 -§ 1.3 b.35 130 2,200 1.69 26,60
5.0 20 5 7.5 87 640 4,35 32
10 20 10 15 71 3k0 7.10 3k
20 %0 20 30 62 220 12.4%0 LY
Lo 60 20 50 55 145 13 29
60 80 20 70 L6 78 9.20 15.60
8a 100 20 20 30 17 6 3.40

Totel AigCharge = = =~ = = = = = = = = = = = = = = = =

1/ Aonuel runoff discherge

Yo 7315 2isoh.6s

= 69.7375 x 365 x 1.9835 = 50,%00 acre-feet per year.

2/ fdanual sediment discherge = 150465 x 365 = 550,000 tons per year.
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TABLE 6.--Bstimated long-term annual runoff and sediment yields,
Medicine Creek above Herry Strunk Ieke,

annual frequency series method

Frequency, Suspended
10 highest years Runoff sediment
G.f.s.-dazs Tons

100 51, 000 3,900, 000

50 L7, 000 2,800, 000

33.3 4l 500 2,250, 000

25 L2, 700 1,900, 000

20 41, 000 1,650, 000

167 Lo, 000 1, 500, 000

14.3 39, 000 1,350, 000

32,5 38,200 1,220,000

N 37,200 1,100, 000

10.0 36, 500 1,020,000

Subtotal (10 highest years) 117,100 18,690, 000
Freguency by 1lO-year intervals

for remaining 30 years

6.72 33,800 750, 000

3.98 30,200 180, 000

2.84 27,500 330, 000

2.20 25,200 235, 000

1.83 23,200 162, 000

1.53 21, 400 123, 600

1.33 19, 400 83, 000

117 17,300 52, 000

1.038 13,700 20, 500

Subtotal - = = = = = = = = - 211,700 2,235,500

PR o £ Bilad ) BV S fanitnds

Subtotal x 10 (90 years) - - 2,117,000 22,355, 000

Grand total (100 years) 2,534,100 1, 055, 000

Average anpnual runoff 25,340 10, 450
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TABLE 7.--Cbserved ond HEstimated average snpusl runoff

Medicline Creek W&tersﬁed, Nebr.

Tstimated long—term runoff
Dr:lfggg” T Arrnal serd e Deily flow-dvrabion curves
Creek (sq.mi.) | Units 1951-58 1952-58| 1951-58 11951—585/ 1951—581 1951-582/[~1952—58J_1952-53§7
Brushy T3.Th  Acre-7t. /yr. 1,806 1,336 1,780 2,060 1,950 2,8h0 1,250 3,280
Inch/yx. 0.159 0.339 0. 451 0.522 0. 406 0.722 0.317 0.834
Dry 20.45  Acre-ft./yr. 852 364 720 850 1,050 1,690 370 1,790
Inches fyr. 0.781 0.33% 0.663 0.782 0.963 1.549 0.3k0 1.6%)
Fox 76.63  Aere-ft./yr. 6,755 5,628 6,820 7,480 5,960 7,770 Y, 860 6,610
Inches /yr. 1.653 1.37T 1.869 1.830 1.%58 1.601 1.189 1.617
Medicine at TH.1T  Acre-fi. /fyr. 18,598 17,665 18,490 18,880 18,670 19,110 17,720 19,490
Rymast Inches /yr. L.oroL L, k63 I, 67k h.772 L. 719 4.831 k. 479 b,op6
Medloine  548.6  Acre-ft./yr. 50,162  hh,200 50,250 53,920 50,490 57,130 h2,0h0  5h,2h0
above Harry
Strunk, Take Inches /yr. 1.715 1.510 1.7)7 1.843 1.725 1.952 1.467 1.85%
Mitehell 52.19  Acre-ft. Jyr. 1, 602 853 1,060 1,180 1,8k0 3,280 1,0h0 3,550
Inches /yr. 0.575 0.306  0.379  o.h25 0.661  1.178 0.373  1.275

/ Celculated from probability distribution.
Adjusted to . long-~term precipitation.
Adjusted to 1938-58 runoff record.

ol

)

]&)
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TABIE 8.-~Obgerved snd estimated average smmal suspended-sediment yield

Medicine Creek Watershed, Nebr.

Observed Estimated long-tern yleld
Prelnage Annmial serie@l/ Flow-duration method
Bres 57 7

Creek (sqemi. )| Units 1951-58 | 1952-58 | 1951-58 | 1951-58~ |1951-~58 1951,55&/ 1952-58 1952-583/

Brushy 73.7T4+  Toms/yr. 67,010 33,720 69,000 84,000 75,000 167,000 k2,000 225,000

Tons /sq.mi. fyr. Q908 k57 930 1,1k0 1,020 2,270 570 3,050

Dry 20.45  Tons/yr. 59,000 18,340 45,000 54,000 74,000 218,000 20,000 221,000

Tons /sq.wi. [yr- 2,88k 897 2,190 2,630 3,630 10,670 990 10,800

Fox 76.63  Tons/yx. 72,630 7,780 78,000 94,000 80,000 253,000 23,000 139,000

Tons /sq.mi. [yr. gLy 102 1,080 1,300 1,050 3,310 300 1,810

Medicine et Th.iy Tons/yr. 29,250 13,230 31,000 34,000 41, 000 sk, 000 30, 000 54, 600

e Tons /sq.ml. /yr. 39k 178 420 460 550 720 400 730

Medicine 548.6 Tons /yr. 530,280 170,710 k10,000 kok, 000 549,000 1,046,000 255,000 T76k,000
ahove Harry

Strunk Iske Tons /sq.mi. /yr. 965 3N 750 900 1, 000 1,900 460 1,390

Mitchell 52.19  Tons/yr- -—- /31,860 58,000 67,000 98,000 274,000 L5, 000 305,000

Tons /sq.mi. [yr. -—— 4/ 610 1,110 1,280 1,800 5,260 880 5,850

Celenlated from probability distribution.

Q)

bt

/ 4djmsted to long-term preecipitation.
Adjusted to 1938-58 yunoff record.
Observations weve from 1952 through 1957.



TABIE §,--0Obgerved chanpel erosion - Dry Creek and main tributaries

Medicine Creek Watershed, Webr.

Creek or chammel Channel reach Reach Volume of charmel exoslon
item No. stationing length | Vay 1051 to May 1952 | May 1952 to Apr. 1956 | Apr. 1956 to Aug. 1960
k. Cuu. Fo. Acre fE, Cu. ft. Aere fE. Cu. 1T, Aere FL.
Main stem Dry Creek:
i 176+60 to 225+10 L, 850 253,200  =--- ———- _— —_— ~ame
8a 225+10 to 249+80 2,470 S68, 300 =S SEEE ——— ———— -
249+80 to 261+50 1,170 134,600  —-—m - — —- —_—
8n 261450 to 328480 6,730 545,100 = e ———— e DR
8C 328+80 to 37490 %, 610 685, 500 —— —— = SN s
8D ITH30 o H2+50 6,760 399, 500 ——— — ———— -———— -
8 442450 to 455+90 1,340 355,200  —--- ———- - —— -
ar 455+90 to 483430 2,7ho 7,400 —- —— ———— S e
k) 483430 to 493430 1,000 2hh, hoo e hﬁ,Sio = S e
X 493430 to 503+30 1,000 210,700 . 840 - - ———-
BHEOEAL - = = = — 3}H6§f§66 183 H@i?ﬂﬁi 1.14

Tributary chapnels:
W2+50 thru item 3 4,060

34 0+00 to 6+10 610 161,700 — 15,300 — 85,200 _—
6+10 to 20+60 1, 450 83, 100 el —_—- ——e
20+60 to 30+60 1,000 191, 000 -_-;}‘}/ k7,700 -232,800 ----

3 30+60 to LO+60 1,000 3h2,800  ---- 37,200 -—-- 579, 600 ———

Subtotal - - - - - ~ - 778,600  17.9 k, 800 .11 k32,000 9.91
384430 thru item 5 3,000
or00 to T+80 T80 87,800 SE S — e .

5 T+30 to 20+00 1,220 161,500  ---- -12, 600 -—-- -— —

20100 to 30+00 1,000 123,000  ---- 13,800 -— ———- .

Subtotal - - - = - - = 372,500

366+90 thru item 10 1,900 -
104 oéoo to 1870 1,870 275,200 ———= ———— —m- ——-- e
10 18+70 to 19+00 30 14,800  ---- - ——-- ———- -—--
gubbotal =~ = = = ~ -~ = 291, 100 6.7 == S oo -
Mokad, & o5 o & Ee e %, 855,500 11T.3 o il s s

;L/‘ Negative values indicatbe depoaition rather than erosion.



TABIE 10.--Channel overfall advancement for

items 1 end 3,

Dry Creek Subwatershed, Medicine Creek Watershed, Nebr.

Ttem 1 Ttem 3

Average Average Average
Period annual Channel annusl Channel annual

rainfeall | advancement | advancenment| sdvencenment | advancement

Tnches Feet Feet Feet Teet
1937 -46 20.1 ——— ———— 325 32.5
19L7-50 21.9 -—-- ———- 211 93.7
1937-50 20.6 696 L9.7 536 38.6

1951 31.6 250 25C 350 350

1952-55 i1ifs 50 12.5 50 12.5
1956-58 18.2 60 20 227 75.6
1956-60 18.8 _— -——- 395 79
1937-58  19.7 956 b5 —-- ——
1937-60 19.7 i H 1,331 S5

TABLE 11.--Relier ratio, channel gradient, and valley

gradient of Medicine Creek Watershed, Nebr., 1955

Relief Chanpel Valley
Weatershed ratio gradient gradient
Ft. per ft. Ft, per ft. Fb. per ft.

Brushy Creek - = = - - - 0.00704 0.00L28 0.00445

Dry Creek - - - - - - - .00763 . 00520 .00523

Fox Creek - - - = - - - .00555 .0038L . 00395

Medicine Creek above Maywood  .OOLSH 00259 00279
Medicine Creek above Harry

Strunk Take - - - - - ————— .00287 .00321

Mitchell Creek - - — - - .00548 .0036k .00k10
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TABLE 12.--Numericsl cogshents of ranoff &discherge for <he

width, depth, area, ~velocity, and sac wené-losa

DOLRT el

>NE
;

Medicine Creek faters:

¢i, Nebr.

o o £ b+t g . R
Cresve g = 8" 53; = 30 é = ac v = '_Qr—' G .

& 2 N gz E X 2 L
3rashy - - - - 5.15 0.339 0.297 C.415 1.53 0.758 0.8Lk2 0.24k3 )10 1.3C
Dry - -a - £.20 .30% 85 3L 125 738 .8CO  .258  1i.10 1.h40
Pox - - - 3 7k iy 2Ly 373 1 20 .810 770 190 1.36 .65
Medicine above 6.85 372 170 e I | 859 SO0 178 2.5% 1.k0

Harry Strupnk Lake
Mitchell - - - 10.80 .33 231 .520 2.50 653 Loz 346 5.78 1.40




;
TABIE 13.~-Runoff and sédiment data;/

Toblassen draw near Curtis, Nebr.

Medicine Creek Watershed,

Tebr.

Water year Duration Water Suspended sediment
and date of flow | Adlscharge | Concentration | Load | Runoff
Hr. Ut P,p.m. " Tong Acre-fi.
1954 water year:
May 15-16 8.25 0.52 4,980 5.69 0.36
May 17 11 .10 6,490 1.08 .09
Jupe 1-2 3 .05 3,800 .08 .01
June 13 [ .06 4,130 .26 .02
June 14-15 8 .07 2,560 .27 .05
Sept., 8 2.4 .28 8, 4o .85 .06
Tocalg/ --------------------- 8.23 .59
1855 water year:
May 17-18 4,75 12 3/3,000 .20 .05
May 25-26 9.17 .38 1,580 1.26 .29
Moy 26 8.25 .13 3/3, 000 .35 .09
June 15 L.75 .08 3/3,000 A3 .03
June 16 1.50 .08 3/3,000 .0kt .01
June 16-17 3.5 .08 3/3,000 .10 .02
Potal = = = = = = = = = = = = = = = = = = = - - 2.08 g
1956 water year:
June 18 6.83 »15 3/3,000 .32 .08
July 5 6.83 9T 3/3, 000 2.24 55
Total = = = = = = = = = = = = = = = = = = = - - 2.56 .63




1957 water yeayr:

Lpr. 22
May 3

Moy 11
May 13-14
May 16-17

June 2
July 7
dJuly 1
July 2
Sept,

1958 water year:

Mar. 19-30
Mar. 30-Apr. 2
Apr, 4-5

Apr, 27

May 1-2

May 1k

July 16
July 18-19
July 20-21
Sept. 13-1k
Sept. 19

TARIE 13.--Continued

0.08
.25

.86
.90

.03
2.70
1.62
.03
.30

20

3/1,200
e

23,850
3/1,300

4/1,200
600
_}u,soo
3/1,100
6j7bo
12,700

O.11 0.03
.19 L33
5 .01
1 i 1:10
1.66 1.88
.03 Mo~
33.L 2.3k
27. 4 2.1k
5/ .01
i = .25
6%.33 7.92
38 35
3/ 3 .203
%; .ogl . 00223
o 057
3/ .2 .110
4/ .32 .198
. 00k . 005
k7.9 2.3
3/ .5 .323
Y 5.81 .633
63.9 3.71
127.215 12.67

1/ Geological Survey records, subject to revision.

g/ Maximu observed concentration, 26,000 p.p.m.

3/ Bstimated,

&/ Partly estimated.

E/ Trace.



TABIE 1h.--Computations of Storage
Unpnamed tributary to East Fork Curtis Creek et Dempey pond pear

Moorefield, Medicine Creek Watershed, Nebr.

Maximum or minirum | Gege helght change | Storage change

Date Time gege helght Plus i Minug | Storage | Plus | Minus
Feet Feet Feet  Acre-ft. Acre-ft. Acre-ft.

1954 water year: 1/
Cct. 1...1201 a.m. ~ 6.00 ———- e 0.16 - -
Oct. 20... 3:00 p.m. 5.95 i 0.05 .16 - 0
Oct. 21... 3:00 p.m. T.70 1.75 - 43 0.27 —
Dec. 28... 4:45 pomn.  T.66 e .0k b ——- .01
Jon, BB.i; wewowaes e d PP .29 .36 e .06
Feb. l1... 6:30 p.m. 10,35 2.98 — 1.57 1.21 ———
Feb., 2...10:30 a.m. 10.27 T .08 1.51 Lo .06
Feb. 2... T:00 p.m. 10.62 .35 T 1.79 .28 TR
Feb. 3...12:00 m. 10. 5k G .08 Al wenn .08
Feb. 3... 8:00 p.m. 10.64 .10 =i 1.81 .10 i
Feb, h... 1:00 p.m. 10.48 P .16 1.67 ——— L1k
Feb. k... 6:00 p.m. 10.50 .02 D 1.69 .02 o
Mar. 2...11:40 a.m. 6.65 S 3.85 22 i 1.47
fpr. 2... 2:15 p.m. 5.86 s .79 .15 O 07
May 1l... 6:00 a.m. 4.88 — .58 .06 -—— .09
My  1...12:00 m, 5.2k .36 e .09 .03 -
Mey 1k4...10:00 p.m. 4.92 i .32 .05 - .03
May 1%...12:00 p.m. 11.30 6.38 —— 2.47 2.1 S
May 15... 8:30 p.m. 10.85 L L5002 -——- R
Moy 16... 1:00 a.m. 12.12 1.27 e 3.6k 1.64 -———
Mey 17... 2:00 a.m. 11.59 F. .53 2.83 — .81
May 17... 6:00 s.m. /12.05 RIS R O S
Jupe 1...10:00 p.m.” 9.35 -—— 2.70 .99 S— 2.5
June 1...12:00 p.m.  9.37 .02 . 1 Mo S
June 13... 5:00 p.m. 8.61 _—— .76 .69 — .3
June 13... 8:00 p.m. 10.87 2.26 _——— 2.02 1.38 e
June 2G... 3:00 a.m. 9,48 e 1.39 1.06 ——— .96
June 29... 5:00 a.n. 9.52 .0k -——— 1.08 .02 -——-
Avg. 8... 3:00 p.m. T.61 e 1.91 N e .67

70
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1955 water year: e LR 4 . ST
PR feiddar iy
Oet., 1...12:0L a.m. 8.86 - i 95 swme 19,1
Octe Teeel2:30 2um. 8.74 ———— 0.12 «T5
Oct. Te... 9:00 8,m., 8.82 0.08 =:.¢ sz .78
Oct. 11l... 2:00 aum.  8.77 ———— m—— .76
Oet. 11..., 5:30 a,m. 8.79 .02 ——— T
Oct. £5...10:00 a.m.  8.47 c——— .32 .65
Oet. 25...12:00 n 8.50 .03 i .66
Nov, 26¢.. 4:00 p.m. 8.01 -~ ko .51
Feb. 18... 1:00 a.m. 9.15 1.1k — .91
Feb. 26... T:00 p-m. 9.13 oot .02 .90
Feb, 28... 1:00 a.m. 10.98 1.85 F 2.13
Apr, 12... 1:00 a.m. T.79 oo 3.18 ks
Apr. 12... 4:00 a.m. 7.89 .10 wiaw .18
Apr. 23... 9:00 a,m. 6,38 S 1.51 .20
Apr. 23... 3:00 p.m. 6.55 AT ——— .22
Moy 17 ... 1:00 a.m. 5.97 P .58 .16
Mey 17 +..131:00 8.m, 8,19 2.22 i .57
MEy 25 oo. T200 Bame  To99 - .20 .51
May 26 ... 1:00 p.m. 8.81 .82 ———— ST
June 10... 1:00 a.n. 8.40 ——— .k .63
June 10... 3:00 pom. 8.43 .03 = .6l
June 15... 2:00 a.m. 8,30 G .13 .60
June 15w.. 5:00 p.m. 8.33 .03 = .61
June 27... T:00 8.m. 8.01 SRR .32 .51
June 27..+ 9:00 a.m. 8.25 .24 — .58
July 2l.s. 9100 pem.  T.50 s 75 .39
July 21...10:00 p.m. T.52 .02 —-—— .39
Aug. 8... 9:00 p.m. T.33 ——— .19 .36
Aug. B8...10:00 p.m. T.52 .19 — .39
Sept.25...11:00 a.m. 6.92 e .60 .27
Sept.25... 1:00 p.m. T.03 W1 ——— .30
Oct. lee. 1300 &.m. 6.98 ——=a .05 .29
Total = = = = = = = = = = = = = = = = = = = = = =« = =

TABLE 1L, --Continued

0.03

.01

.01

1.23

.03

41

.26

0L

.01

.03

-

.03

2.55

0.0

- -
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.01

1.68

.28
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————

.1k
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-

.10

.19

.03
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.01
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1956 water year:
. 1:00 a.m. g/6.98

Oct.

Nov. 22... 1:45 p.m.
Feb. 21l... 5:00 a.m.
Feb. 22...11:00 p.m.
Feb. 23... 6:30 a.m.
Apr. 3... 2:00 a.m
Apr. L... 3:00 p.m
Apr. S.HQOmm
Apr. 5... 5:00 p.m
API'. 6000 1 00 a.m
Apr. 6... 3:40 a.m.
l&y 1 | . 3:00 Q..
May 1... 4:00 a.m.
May 26...10:00 p.m.
May 27... 1:00 a.n.
May 27...11:00 a.m.
May 27 « 3:00 a.m.
June 16... 8:00 p.m.
June 17... 1:00 &a.m.
June 18... 2:00 a.m.
June 18... 4:00 a.m.
June 20... 9:30 p.m.
June 20...12:00 p.m.
July 1... 5:00 &.m.
July 1l... 6:00 a.m.
July 4... 9:00 p.m,
July 4...10:30 p.m.
July 5... 3:00 p.nm.
July 5... 3:35 a.m.
July S... 4:00 a.m.
July 5... 7:30 a.m.
July 12... 5:30 p.m.
Ju-lj" T24we 8:00 Pelle
July 1T...10:00 p.m.
July 18...12.30 8.m.
July 31l... T:20 p.m.
July 31...10:00 p.m.
Aug. 9...11:45 p.m.
Aug. 10... l:OO eI,
Aug. 16... 8:00 p.m.
Aug, 1T... 3:00 e.m.
Aug. 1T... 8:30 p.m.
Aug. 17..,.11:00 p.m.

Sept. %...10:00 p.m.
Sept- 5.-- 2 00 8.m.

Oet. 1..

.12:01 ga.m,

5.9%

BIIER

W Ovw L O
3 G D= A

SOVY LOigy oV N
PR &

- —

2.31

b

.65
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lol
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2.36

L5

0L

2.58
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1.66

1.71

.5k

027

-

.03

.19

.05

-

1.0k

-

1.81

.3k

.05

058
.20
75

.20

-

-23

1.15

0.29
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O o 0o\

Bow s

[
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IBRIATE R\ BL YL EIE A3

l—'t-‘!—'l:—‘t—'t-‘:—'!—'ml—‘ o E=mo

0.43

.05

.01

95

.03

-

1.L43

1.12

L3

.01

2.8k

6.145

-

-

2.39

2.8l

—_———

.54

15

.03

20.13

0.1k

.01

1o

i

.Ol

.38

.23

1.27

—_———

.90

-

.26

——

8.1h4

1.97

3.51

.83

.03

.51

.36
19.69



TARLE 1k.--Continued,

1957 water year:

Ocke JaesI2301 a.0. 8.7L s S 0.29 P e
Oct. 24... 4:00 a.m. 8,19 — 0.52 .18 S 0.1
Octe 25.ve 1:00 pom. 8.22 0.03 —— .18 — i
Mar., 22...12:00 p.m. 7.09 RS 1.13 o2 — A6
Mar. 27... 5:00 p.m.  T7.35 .26 ——— .04 0.02 —
Mar. 30... 4:00 p.m. 7.3% ——— L ol W 0

fpr. L... 3/ Fu BT .23 - .06 LR ———
Apr. 22,.. 2:10 p.m.  T.37 -—-- .20 .Oh -— .02
Apr. 22.., 9:00 p.m. 10.L40O 3.03 cem- .99 .95 ———
Apr. 30...12:%0 a.m.  9.97 ———- L3 JTh Gt .25

ces 8:00 @.m 9.99 02 s .76 e~ Sun
Mey B... 6:00 pem. 9,67 S .32 .60 e 16
May Q... 8:00 a.m. 10.04 .37 R .78 .18 e
Moy 11...12:00 p.m. 9.98 e .CE 15 SPRE .03
Moy 12... 9:00 a.m. 10.28 .30 ——— .92 .17 waaa

May 13. 1:00 p.m. 10.25 -——— .03 .90 -———- .2
My 13... 5:20 p.m. 13.1k 2.89 ———— b, 6k 3.74 S
Mey 1h4...12:01 a.m. 13 S L1k L.36 e .28
May 1k.., 2:00 2.m., 13.04 .0k —— L. 4L .08 _——
May 16... 3330 a.m. 12.24 ——— .80 2.96 ——— 1.8
May 16...10:30 a.m. 1h.26 2.2 ———— 7.08 L,12 ————
May 16... 1:00 p.m. 1h,21 ——— .05 6.96 ——- .12
May 16... 5:10 p.m. 15.0L .80 -——- 9.15 2.1¢ —
May 16... 6:00 p.m. 15.06 ———— s 9.31 . Rt
May 16... 8:10 p.m. 15.0L SR . 9.15 - e
Mey 24 ... 8:40 p.m. 12.23 —— 2.78 2.45 S 5,26
May 25... 1:00 a.m. 12.77 .54 ———— 3.92 .97 ————
May 31... 1:30 p.m. 11.90 —— .87 2.46 Sh 1.46
May 31... 6:30 p.m. 12.10 .20 ———— 25 .29 —
June 15...11:%0 p.m. 10.96 P 1.14 1.1 P 1.34
June 16... 6:00 a.m. 11 .04 - 1.45 .OL S,
June 26.,,12:01 p.m. 10.46 ——— .54 1,03 ———- J2
June 26... 3:00 p.m. 10.61 +I5 -—— 1.1% AT ———
June 26... 9:00 p.m. 10.60 —— .01 123 - .01
June 27... 2:00 a.m. 11.96 1.36 e 2.54 1.h1 =
June 27...12:45 p.m. 11.91 Y=y .05 e .07
June 27... 3:00 p.m. 13.36 147 e A 2.65 e

July T... 9:30 pom.  11.83 ——— 1,55
Jlll.:y’ Tpl-ll:BO pnl’l' 1.1-88' -OS ===
July 1h... 3:00 a.m. 11.48 - Rite)

ey 2.75
.05 s
wscuss .49

HMN WMo
O =
FEURR

74



July Ihe.. 9:060 a.me 7 Gl O3 -
July 13s00 9¢00 pom. 1L.25 — .26
Jy 18...1C 3D w.m. 11.28 .03 -
July 20,.,1C.00 pom.  11l.21 ~—-- L7
July 21l,.. 5:C0 p me 11.23 .o -——

5 .03 —---
69 —a-- .28
72 . O3 ——--

R
BT 02 -—--

il el B o Bl
N
\Ji
1
]
1
1

July 21.,.22:50 p.m. 11,21 - .02 _.55 ---- .c2
July 21... 3:3G p.m. 12.h 1.21 -——--
Lag. Te.. 5:3C pom. 11,31 ———— Ll _.75 _———— 1.52
d W10:40 pom. Z1.36 .05 -—-- _.5L o) ----
v.. B:LD pow. 10.60 R .76 €8

Wt
1M
1

'_l

ON

n

bl
)—I
w
1
1
1
1

Aug. 27...11:¢00 pom. LL.T7S 1..5 -
Sept, ... 250 g.m. 11425 mmm— .5C
Sept §...1C.00 a.m. 11.29 VOl Sy
Sept.ei3ies 3:00 2 m. 11 20 ——a .9
Sept.13. . 6:00 p.w  12.8s 6L -——-

.26 1.:3 ----

S A L,
=
w
o
N

Cese 1...12:01 a.=. 11.70 ———— oL 2.20 _——— 18



1958 water year:

Jebes  law

Oct. 7o

Gete Ta

0Ek, 13,
Oct. 13.

Oct. 19...

Oct. 20.

Feb. 21...
b, 2l ..

Feb. 26.

Feb. 28,

Mar, 2k...

Mar. 30.
Apr. 22.
Apr. 23.

Apr. 26.
Apr. 27.
Mey 12.
May 1k
May 27,

Mey 27 .
June 11.
June 12.
June 18.
June 18.

July 3.
July L.
July 10,
July 10.

July 12.

July 12,
July 16.
July 16.
July 18.

July 19...
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oo 5300
. 2:00
er 8:00
.o 6:00

<. 12:00
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.. 8:00
e all200

.+ 012530
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e ol 100
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« s 11500
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8.,
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.M.
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TABTE 1k, --Continued

July 20... 7300 p.m. 12.28 - .08 2.C3 -— .13
July 20...11.3C pome 13.32 1.0% _—— 5 1.97 ———
July 30... 9:00 p.m. 12.3k e .98 3.13 -——- .87
July 30, . 9:00 p.m. 12,36 ez ---=  3.25 .03 —-
Avg. 21.,,12:00 p.m. 11.63 _—— .73 2.:2 - 1.04
Aug, 22,.. 2:00 a.,m. 11.6¢€ .03 .———— 2,25 .03 ———-
Sept.13... 5:00 p.m. 11.1C - .56 1.5% — .61
Sept.lY... 3:00 a.m. 11.35 .25 ———— 2.80 .26 ————
Sept.19..- T:00 a.ri. 11,24 ——-- il .48 _—— 12
Sept.19... 1:00 p.m. 11.3k .10 S 1.78 10 -——
“ote 1...12:01 a.m. 71,12 - 22 1.56 —_—— .22

D Lt ih. 52 15.26

1/ Estimatas. : _——

2/ Poor gage height.
3/ Frow weather records.



U, S DEPARTMENT OF AGRICULTURE
ACRICULTURAL RESEARCH SERVICE
2OIL AND WATER CONSERYATION RESEARCH DIVESION

RESERVYOIR.SEDIMENTATION
DATA SUMMARY

TABLE 15.

Regervolr Gedlmentation Data
Sumary Runoff - Dempey Pond

Medicine Creek Watershed - Nebraska.

337

WAME QF RESERVOIR

BATL BHEETY NO.

» ' OWNER Bruce Dempcy & mvm%&&‘%m%%r-big creé FO3- srave Nebraska
< CBRRG 6 FAOY RANGERDTW  |* NEAREST TOWNManre field S COUNTY Yincoln
7' SYREAM BED ELEV. 8 top oF DAMELEY.  10L.0O ¥  [% sewiway creST eLeV. ¥100.0
fo: STORAGE ELEVATION SURFAGE STORAGE e ACCUMULATED IsbATE SYORAGE
ALLOCATION T08 OF POOL AREA ACGRES ACRE - FEET ACRE-FEET BEGAN
" % FLOOD CONTROL
é b poweR June 19k
&|° WATER SUPPLY ' DATE NORMAL
3 9. (RRIGATION OPER. BEGAN
& |° CONSERVATION 100.0 11.00 11.00
f. INACTIVE . June 19%9
"% LENGTH OF RESERVOIR 0.12= MILES | AV.WIDTH OF RESERVOIR 99 FEET
8['® voraL ORAINAGE AREA 0.516 S0 M1 [22 MEAN ANNUAL PRECIPITATION 21.5(60 yT )iNcHES
L ['® NET SEDIMENT CONTRIBUTING AREA 0.51 SQ.MI. |23 MEAN ANNUAL RUNOFF INCHES
g, 20.LENGTH wz_es;w;wnom MILES |24 MEAN ANNUAL RUNOFF AC-FT.
§ 2L MAX. ELEV. .;”‘“' ELEV. 23 CLIMAYIC CLASSIFICATION Sub-humid
6. oate OF Tocrion (2% accL. [ Tvee oF P No.oF rances |3 sureacE 32 capacity 3. ¢ raTIO
SURVEY YEARS YEARS SURVEY OR CONTOUR INT| AREA AGRES ACRE~-FEET AC~FT PER SO.M
June 19L9 11.00 21.31
July24,1953| k.0 Detailed 13 2.88 10.120 19.57
Range
Junel0, 1958 | k.9 8.9 % 16 2.78 9.12 17.67
DATE OF Yerion ANNGaL |2 PERIOD WATER (NFLOW ACRE-FEET |35 WATER INFL.TO DATE AG-FT
SURVEY PREGIPITATION |® MEAN ANNUAL [® MAX. ANNUAL | PERIOD TOTAL |® MEAN ANNUAL | TOTAL TO DATE
July2h, 1953 19.9
Juneld,1958| 17.0 15.08 23.51 65.52
=
P
| X — 3 PERIOD SEDIMENT DEPOSITS AGRE-FEET | TOTAL SED. DEPOSITS TO DATE ACRE-FEET]
w SURVEY O pERIOD TOTAL [ AV, ANNUAL ["PER SQ.MI-YEAR[> TOTAL TO DATE |® AV, ANNUAL |“PER SO.MI~YEAR
[ -
- July2l, 1953 0.90 0.225 0. k1 0.90 0.225 o. 4
Junel0, 1958 0.98 0.200 0.392 1.88 0.211 0.41kh
@ oate OF  |2"av.oRv woT, | SED.DEP. TONS PER SQ.MI-YR.|*"STORAGE LOSS PGT.|**SED. INFLOW PPM
SURVEY LBS. PER CUFT. [3 RERIOD b.roTAL TO paTE [TAV. ANNUAL [P ToT To 0ATE(® PERIOD  |PTOT To DATE
July2l, 1953 | 2.05 8.18
Junel0,1958 | 75.6(16) 645 1363 1.92 17.09 [18,120
SWC Form 36
Apr 1958
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TABIE 15.--Continued

£26.

OAYE OF
SURVEY

4.

OEPTH DESIGNATION RANGE IN FEET ABOVE ,AND BELOW, CREST ELEVATION

l I

[11588a s/l 8.6 [ 64 | kp [20 |

| l

PERCENT OF TOTAL SEDIMENT LOGATED WITHIN DEPTH DESIGNATION

Sed. accurmlia-
Llon betweend

There is

no corltour rLap foJ
12.30

5.89

1949
17,22

survey

3Lk i6.2o

14,25

1953 & 1958
16. T|ae REACH DESIGNATION PERCENT OF TOTAL ORIGINAL LENGH OF RESERVOIR
£ = = - = =
';::flé" 0-10 [10-20[20~30 | 30~ 40| 40-20] 50-60 |60 70[70~80]00-s0)00-10 —t08] w0 -] —iz0] —es
PERCENT OF TOTAL SEDIMENT LOCATED WITHIN REACH DESIGNATION
g RANGE IN RESERVOIR OPERATION
WATER YEAR maX, ELEV. MIN. ELEV. [INFLOW AGFTL| WATER YEAR MAX. ELEV. MIN, ECEV. |[INFLOW AG—FT.
S ELEVATION=-AREA=CAPACITY DATA
ELEVATION AREA CAPACITY ELEVATION AREA carAcTy £LEVATION AREA CAPACITY
91.5 0 0 104,0 k,508 | 23.518
92.0 .063 0.011
9k.o .338 0.376
95.5 .589 1.062
96.0 .965 1.4%7
98.0 2.007 4.356
100.0 2.782 9.124
102.0 3.569 15.459

USDA Agriculturasl Research Service

Soil and Water Copnservation Research Division

Hestings, Nebraska 68901

49, AGENCY BUPPLYING DATA

1953 Survey was made by Soll Cepservation Service snd Geological Survey personne
1958 Survey conducted by Agricultural Resesrch Service, Lincoln, Nebraska

" REMARKS AND REFERENCES) /Reservoir conmsists of two arms, -both 0.12 miles 4n 1engtf;.

1

. pATE Jen. 10, 1062

79
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TABLE 16.-— Erosicn survey data, Dry Creek chanmel, Medicine Creek Waterghed, Neblr.

Survey dates

Tvem i/Btation dintancen . | Cross sectionnl intervels Tocation
Ho, ¥r To Prisary Dovmptream ond upstream from =
(m:m] —[ (_Upnbrun:n) Croga sectlon primacy ngcticn O {glxinl Bubzequent Feature | Depaription
Feet Yeet Feo Fool ; -

1 ¥T, 830 15,830 L5, B30 50 June k=13, 1951 m 2?9123)3‘_9;};55 Main Channel 8. 29, T9 W R2T W
e et — so,ggo — ey ig, 1951 hy'xrs, 19';-5% . “l emeellge-—- 8. 29, TOM, RITW
2-2 — e 51, '_ko — My potd 1951 Apr, 29, 1952 r r = g —- 4. 20, T9 N RETVW
2~% S i 53, 540 — Hay 28, 1951 spr, 28, 19582 -, me-dp--— B, 20, TOMy R2I W
2- === — 55,355 = Mey 28, 1951 dpr. 25, 1952 I 8. 20, T9 M RET W

1 1,8% 3,840 2,840 50 June %-13, 1951 mv&ié-.gm €, 1952 1960 Fust Fork 8.2, TO9N, R H

AT So-Apr. 17, 1956 \
3 3 1,000 » 290 el e Ape: 3810, dosh i e Bom woW, RoTW |
. ] Gept. 3, 1960 .
:-41 s —_— g.ggg — May 18, 1981 May 21, 1952 -=--d0-~— 85, 32, PoN, BTV |
s & 2% 3% 5 g Gy oty B e ook Xl | o
! 4 Jupe 13, 1551 June lg—l.b .19:52 East Branch B, 6, TBW, RETW .
W Apr. 2h-26, 195
2:; — — i:ggg 50 Yay 22, 1951 June 3, 1952 ~--domas- 5. 5, TB N, R2TW

T 17,920 18, 520 18,220 50 oy o e ey & & ab K, RN
gl Fa2 ook e > Vay 22, 195 Yay 22, 1952 ¥atn Chamnel 3. 24 T8 X, R 28 W
e 30,180 30,780 50,180 % May ?13, 1951 June € & 9, 1952 ----dg---- 5,13, T8N, R28 W
B 35,065 35,665 35,365 50 e iy oy Ape. £3; 195 Codo- s 7, 78X RZTY
£-D 38, oo 39, 000 38,700 50 Moy 25, 1651 ;mzé-s, o “_-ao"" ¥ & 2K By
8¢ 3,610 U, 210 13,910 50 vy 28, 1551 e e 5 6, T8W, R2TW
B-r L0950 36, 150 45,150 s0 Nov. Shimel Wy Lkoy 292 S 8032 T9 Ky RATN
5-1 == = 59, 0ii5 et 2 oo~ 5. 3, PO, R2TW
T = SR gemim s BEainag

2/ 1,370 ? o t » 8% ror 5.2, TONK 027 W

w 2/ L3 2/ 1,970 1,870 100 Yay 22, 1951 Jmu:ﬁ 3 195332/ West Brunch g, g, 7 g H: R 2T W

', 30, 19535
iy o ) % Y s, B ' et ot B & BEmo
575 175 925 b PRy 170 = ot % B, T R, 2t
3/ s 3/ L1 ] r e e 1, *8 , rod W

1/ Station distances are messured from eouth of Dry Creek or tributery-

1ne

Approximate.,

[ Upstream only.

/ Croas sections upstream were eatablished in 1953; 500 T+.

documetream upstrenm apd 100 . at 100 L.

intervals.



. ySand}é/SlltL/ Clay

Nebr .

oam[mm7r§mglmay]mws

Porticle diameter (mm) (pcrccnt pubﬁihg)

Charnel soil samples, Medicine Creek Watershed,

Lreek

{percent passing)

TABIE 1T.--Particle size emalysis, Dry

Sereen size Ro.
8 ‘ 1 l 30 41 20 ] 100 ( 200

Sample

= n‘u& L= o ovﬁd <uom =20 MY AN TN O CSHE ND LD WD o~y
i s s i P AR B T o e R
RIQEE V20 REARY 2BLR32 S2CLY R399y yonng

NN o e Y Ak o A A o
L KEERRY ESTEC L28R2E pkris

Bl o AN DOMEN MO =N MAND= QD MO
Tl « AR Sl A e e o s aa h
AVAMM™M NIMmM™M ™M N e VNS M A A N ~MT NG -

MNG 2A ®ma a0 ENDMAM S MmN a3 2@ ASS NN
. v Pt > » 3 WA wimie oW e
Q4 o o =AM O DA AT e Ko B
QRHBR RURIEF RRIRI Q[UARR 342 22LE2 QR4
ounJ<;\u M A A AN DO AR A AD A N M NN™M ey
PO T i SRR e R o P o P » e e wla . . .

= OND = AR A AT A 2 MM NV MW MM QO NV O
(ST A= VE) GOoRAL CIEYR TRIETE REERE CERIR B =3

ZERE ARERE 135845 REREE ROLR3 RRBAR LAARE

M @OV UM AN VN IN™MED OB @D Q/[Nnmﬂv M2 r-d=rf OIN O

SEELR FRIRF LARERE FENRR K5 AR IRPRB RRIAKS

MR AN VDG AN moaan Ahe s i e
RRRHE RERZ8 FRAXE RRNAR [HHZZ IRAR RBRAY

100
99.8
99.9

100

100
9
9
00

100

100
9.8

160

100

100
99.9
99.9

100

100
o0
99

160

100

100

100

100

U0

100

9.9
100

9B8.7
100

3
14

Q Q
58883 383382 88888 88888 55833 8338% BERE}
HamTn we@0g gygEa GNRAS FENIR REER} SNRRA



TABLE 17.--Continueed
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TABIE 18.-~-Yolume weight determinstlons of Dry freek channel suil samples, Medlclne Creek Watershed, Nebr.

(Samples 1 1o 16 taken £-9-53, semples 1T to 42 taken 6-10-53, samples 43 o £2 taken 6-11-53)
Semple ‘ 1tem Sample | Sample Sample L Dry )/ | 2/
No. No, dength | volume | Ary weight [densicy | Sampler> Remarka
Cm. C.e. Grans Ib. /e 1.

1 9-1 A1 173.86 182,05 4%5.3 Klng Small charnel bottop; nesr sugface semple; considersble cover.

2 9.1 - Loy sk, B85 Ba.5 Blsouls Flat ¢ver benk; spprox. SO ft. from center range.

3 2-4 £2.9 179.28 219.60 T6. b King Small cheannel bottom; no epparent cutting; spprox. 75 ft. from center range.

i 2=k - 522.05 Bo Biscuit Near-surface sample from small flet over bank; alfelfs bottom; approx. YOO ft. from center range
5 2-3 61.2 174,43 218,10 T8.4 King T5 £t. from center range rlght channel; considerable cover.

[ 2-3 - erg 399,10 61.2 Blscult Wear-surface sample from smell £lat over bank in alfalfa fileld,

7 2.2 £1.T 175.86  223.70 9.4 King On pgrass flat flood pladn. )

8 22 - hot 498.20 76.4 © Biscuit Small chennel within 1isted cornfleld; & 4in. below bottom of chammel.

9 1 65.2 aB5.43 210.30 T0.6 King 36 Ln. Velow Lop Uf beed eut Lu verilcal bank.
a0 1 63,1  179.85 240,85 83.9 —do-- 9 £t. below top of hesd cut in vertical bank.
1n 1 65.4  186.hq  193.25 6.7 ~=do~e~ Center of channel bottom.
12 - 6.9 176,43 231.25 D1.8 P 250 ft. upstream from item 1 in vertical bank of head cui; 13.5 ft. belew surface.
13 - 63 179.56 199.50 9.3 P (e 250 ft. upstyesm from ftem ); 5 £, below surfece In vertical bank.

ahs 2a) 7h.3 21077 236.90 69.8 --do-= On flat flood plain; spproe. 100 ft. from renter range ln wheatfield.

15 2-1 59,8 170.h4h 205,55 5.2 i Shellow drain: approx. 125 ft. from canterline.

16 - - hoy 536.80 82, Biecutt Loo Th. above item ) on flood plain; near-surfpce sample.

17 9-2 - Yo7 116.30 63.3 —-dg-—— 2% £t. below gurface within vertical bank of 4 £t. deep channel.

18 9-2 63.)  179.85 200.65 2.7 King Bottom of 4 ft. deep channel.

a9 9-2 2.4 177.85 2h7.80 86.9 —ilEi 10 £t. left of top of diteh on grass ecovered flood pleln; near-surface sagple.
20 -] 62 176.7L 20).75 1.5 o=~ Bottom of 18 in. deep V-shaped charmel. Heavy cover of aweetxlover on flat.
21 ha2 - Yoy 465. 4o T1.3 Biscutit Flat flood plain with heavy cover) approx. centerliine of section, near surface sample-
2 Yad - kot 457.50 T0.1 ~=dg-+ Flat flood plain, 75 f£t. from center range, near-surface sagple.

23 li-) 8.1  17k.)5 198.55 1 King 6 in. flat channel with considerable cover,
2% 3 65.8 187.5h 216.60 TO0.1 o Driven vertically 1 ft., below surface of right bank.

25 3 60.5 172,44 243,90 8.2 --do-- Drivet horizontally 8 ft. below surface in vertical bank.
26 3 3.1 179.85 206.50 T1.6 O~ 1¢ £t. below swrface in veriical bank.

F4d - 64,3 183.27  229.55 TB.L P 1l £t. below top of left bank 1n head ewk, 350 TH. mbove item 3.
28 - &4.8  18k.eg  2hl.20 81.5 -<dn-- In hesdent 350 ft. above item 3, 10 ft. below surfece of left bank.
29 N 2.8 178,k 211.50 73.9 ~J0=r 390 ft, sbove ltem 3, vertical distance 8§ iu. below surface at extrepe lwad oul.
30 - - hor Les. 2o Tle3 Bimculu L, 004 ri. sppve item 3, nesr suriece sample from side slope of chamel % ft. deep.
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2/ King

Max Lo
Mipimum
Average

Vertical distance 8 in. below surfaca-grass covering in bottom.
Driven horizentally £ ft. below top of bank.

Triven horizontally 94 £5. below Top of Dank.

1l ft. below top of bank. -

375 £t. above item 5 12 ft. below top of bank st extreme head cut.

11 £%. below terrace level in right vertleal bank.
18 £t below terrace level in left bank. =

200 £t. above item S oo secondary tributary; 17 ft. helew top of barnk at extrems: head cut.
50 1. above item 5; near-surface sample on right bank 75 £, gbove head cut-
Hear top of left vank.

Bottom of 12 fn. channel which 4is-ercding slightly- !
5% £%. below surface of right bank.

Driven vertically 1 ft. below top of leff bank 300 ft. downstiream from large stoek dam.
T4 ft. below top of left bank,
165 rt. below top of right baok. ‘-
100 ft. above dtem 10;124in. below surface ¢of left bank of § 4. channel. ,
Bottom of 4 £t. U-ghaped chamnel. :
Nearx -surface sample 10 f4. from left hank.

Should compare favorshly with sample 50; bottom of valley eroded alightly.
Rear-purfage elevation at centerline of item; €lat flood plaln with some covert.

Fottom of channal - ercding 'aliafh’c-ly.
1 f%. below Gop of 1aft bank,

L ft. below top of left bank.
Near-surfece semple on 1eft baok.

Driven vertleally 1 ft. below right bank; 8 £t. to Ogallala formation from top of benk.

T4 £t. below top of right bank. -
1 4. below top of right bank driven vertleally.
1 £t. below top of right bank,

T £t. below top of right bank.

Wear top of left bank.

I £t. below top of right bank.
¢% Tt. belew %op of left bank.

3
Iba. /1. 3 Sample Wo. Bipeult 1bs. /rt. Sampls WO.
973 28 My irmm 8.3 50
el 1L Minimim 61.2 &

77-6 fverags Th.T



RESERYOIR SEDIMENTATION

TABIE 19.--

Strunk Iake
(Medlcine Creek Dam)

33-2

DATA SUMMARY NAME OF RESERYOIR DATA BHEET NO,
2 3.
- " OWNER a mation RIVER Medicine Creek STATE Nebragks
2 4 LonaG. LATG SN RANGEDG DAY |° NEAREST TOWNCambyidse % COUNTY Typontier
T-STREAM BED ELEV. 2,300 ® top OF DAM ELEV. 2,415 9 SPILLWAY GREST ELEV. 2, 386.2
' gromace ELEVATION | SURFAGE % stomace 1. ACCUMULATED | DATE STORAGE
ALLOGATION TOP OF POOL AREA A4CRES AGRE - FEET AGRE-FEET BEGAM
& - FLOOD CONTROL 2,386.2 32250 22,320 92,817
o | Power p §-8-Lo?
Z € WATER SUPPLY ] 6.
o 8 CATE NORMAL
&[4 1RRIGATION 2y 300, 1 1,897 3}, 531 40, 49T OPER. BEGAN
@ 1% GONSERVATION.
T INAGTIVE 253350 520 5,966 5,966 8-8-L9
7. LENGTH OF RESERVOIR 8‘513 MILES | AV. WIDTH OF RESERVOIR 180,0 FEET
8 16. YOTAL DRAINAGE AREA 656 SQ. ML |22 MEAN ANNUAL PRECIPITATION 19,37 TNGCHES
Z |19 NET SEDIMENT GONTRIBUTING AREA 653 SQ. ML |23 MEAN ANNUAL RUNOFF = INCHES
?f:f 20 ENGTH hT HILESiAV. WIDTH ) MILES |%% MEAN ANNUAL RUNOFF sh, 892 AC-FT.
£ |3 max.ELeEv. 13700 IMIN.ELEV. 2300 25 GLIMATIG GLASSIFICATION Syub-humld
2. pate ofF eerion . [T accL. [ Type of | No.oF RaNGES |2 surrace  |®* caracity  |®> G4y maTiO
SURVEY YEARS YEARS | SURVEY |OR CONTOUR INT| AREA AGRES ACRE-FEET |[AC-FT. PER SQ.ML.
Ang. 8,1949| O 0 Contour | 10 £t. 3,550 92,817 1.5
Oct., 4,1951| 2.16 | 2.16 Rnge Enh 3k 3, 457 90, 920 138.6
Dec. 8,1962 (11.1T |13.33 [Rnge (D) 31 3, ko7 88, 663 135.2
DATE OF * eriop AnnuaL |2 PERIOD WATER INFLOW ACRE—FEET |3% WATER INFL.TO DATE ACFT
SURVEY PREGIPITATION [P MEAN ANNUAL |P- MAX. ANNUAL |“PERIOD TOTAL | MEAN ANNUAL |® TOTAL YO DATET
Oct. b4,1951| 25.56 TL, 456 99, 040 154, 3kk 1, 456 154, 34k
Dec. 8,1962 18.48 51,690 99, OLO 577,37k 54,892 731,718
o8
‘_
g i ok 38, o = e
26 ATE OF T PERIOD SEDIMENT DEPOSITS ACRE—FEET |” TOTAL SED. DEPOSITS TO DATE AGRE-FEET,
;u:! SURVEY % pERIOD TOTAL | AV. ANNUAL [~ PER SQ.ML-YEAR|™ TOTAL TO DATE |® Av. annuap |“PER sa.Mi-vEAR
5|oct. 41951 1,370 634 0.97 1,370 63k 0.97
Dec. 8,1962 2,983 2687 0.2k e, 353 326 0.50
¥ parg oF 3. ory weT, | SED.DEP. TONS PER SQ.MLHYR-L;stAGE LOSS PCT[**SED. INFLOW PPM
SURVEY LBS.PER CU.FT. [%  PERIOD P TOTAL TO DATE [-Av. ANNUAL [®Tor. Topave|™ periop  |™TOT. YO DATE
Oct. 14,1951 1.k 1,508 1,508 0.683 1..48 12,651 15,651
Dec. 8,1962 T0.3 622 766 0.351 4,69 5,820 6, TCR
\
]
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TARIE 19.--Continued
OEPTH DESIGNATION RANGE IN FEET ABOVE ANO BELOW, CREST ELEVATION

26. 4).

DATE OF T
SRV | I | | i ] | [ | | |
PERCENT OF TOTAL SEDIMENT LOCATED WITRIN DEPTH DESIGNATION
Oct.l, 1951
Dec.8,1962 | 3.1|10.6| 8.2 | 11.2| 22.2] 20.9|1%.8 | 7.5 |c.11 |0.07 |0.26 | 1.1
44, REACH OESIGNATION PERCENT OF TOTAL ORIGINAL LENGH OF RESERVOIR
OATE OF e = = 5 = 5 = = <zal=
ol 0-10 |lo-_eo|zo-3o|so-¢o| 40 solso-so|so 70]7\0 ao|eo solso noo‘ tos] uo| ns| ieo| 128
PERCENT OF TOTAL SEOIMENT LOCATED WITRIN REACH DESISNATION
Oct.h,1951°
Dec.8,1962 6 3| 2 7 13(19 | 2% | 12 |20 L

1 I

4 RANGE IN RESERVOIR OPERATION
WATER YEAR | MAX ELEV. | MIN ELEV. |INFLOW AC~FT| WATER YEAR | MAXELEV. | MIN ELEV. [INFLOW AC—FT
1950 b, 362.55 | 2,329.30 | k9,153¢ 1958 | 2,367.90 | 2,363.70| 18,113
1951 2,372.35 | 2,362.50 | 99,0k0 1955 2,367.35 | 2.35L.75| 4o,727
1952 0,367.40 | 2,364.00 | 43,371 1960 | 2,37%.10 | 2,353.27 75,420
1953 2,366.50 | 2,357.30 | 38,171 1961 2,367.96 | 2,354.03| 39,563
1954 ©,366.10 | 2,354,05 | ko, 481 1962 2,372.90 | 2,356.81| 99,040
1955 £,369.20 | 2,3U4T.45 | 38,408
1956 2,363.60 | 2,3k8.25 | ko, kil
1957 2,371.90 |2,352‘50 66, 3%0
48 ELEVATION=-AREA=-CAPACITY DATA
ELEVATION AREA CAPACHTY ELEVATION AREA ! CAPACITY ELEVATION ARE A CAPACITY
2312.0 o] 0o | 2370.0 2,113 | 4%,889
2320.0 118 k7o | 2380.0 | 2,854 |69,725
2330.0 352 2822 2386.2 3,127 | 88,663
23bo.0 605 7,607
2350.0 g2k }15,254
2360.0 1,445 | 27,008
2366.1 | 1,833 (36,989
42 REMARKS AND REFERENGES
8Closure mede at 9:00 a.m. on August 8, 1949
At normal water surface elevation, 2366.1
CEstimate
4% AGENCY SUPPLYING DATA (Bureau of Reclmtj_on) 4. DATE
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TABLE 20.--Land use

sumary, Medicine Creek Watershed, Nebr.,

Pesture Styxeams

Subwatershed Row fmall | Fellow Hay or Subtotal |Farmsteads | Roads| and Treeg Total
CTop grain range lakes

Acres  Acres Agres Acres Aeres Acres Acres Acreg Acres Acres bores
A- - - 53,927 27,339 37,151 23,972 288,872 431,261 1,971 5,293 4,020 274 Yo 819
B- - - kg ko1 25,580 35,421 22,63k 278,25k 113,380 1,74 L,087 3,824 o7k heo, 206
c- - - T,6k 3,727 k057 1,369 15,932 32,727 217 e 6 33,403
D- - - 36,519 18,653 28,098 19,471 241,916 3k), 657 1, 4o 4,073 69k 243 351,116
Qs i 1,099 458 1,113 11k L4, 088 6,872 29 T8 o= e i 6,979
Bo o = 6,069 3,286 L,840 1,035 21,750 36,980 1gh k88 —ee-- 36 37,698
c- - - 2,451 989 2,373 668 8,195 14,676 66 122 ——mae 1 14, 865
;g 2,019 1,32h 1,653 L35 4,989 10, k20 12 163  —=ma- 14 10, 669
I- - - 1,567 1,128 1,04k 386 8,770 12,895 30 161 5 - 13, 093.
J- - - 3,070 1,157 1,864 1,066 18,295 25,452 b2 268 ----e — 25,762
K = 2,704 1,176 1,93k 15357 38,81k k5,985 78 -y I -— k6, 18k
L- - - 2, koh 886 1,825 1,31k 28,198 34,717 63 261 ----- 1 35, 0u2
M- - - 1,519 1,100 2,049 756 11,970 17,394 L2 166 ----- -—- 17,602
N- - - 3,125 2,271 L, 067 3,571 33,617 k6,651 85 S R b k7,198
0- - - 2,872 1,152 1,851 5,962 34,357 46,193 263 T 8o 19 b7, k62
Totsl- - 176,568 90,226 129,340 84,109 1,038,017 @ ------ 6,342 18,169 8,623 1,002 1,552,396
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TABIE 21.--Iand use summery, Medicine Creek Watershed, Nebr., 1954

Pasture Streams
subwetershed Row Small Fallow Hay or Subtotal [Fermsteads| TRoads and Trees
crop grain range lakes

Percent Percent Percent Percent Percent Percent Percent Percent Percent Percent

R s = 12.18 6.17 8.39 5.h1 65.23 97.39 0.45 1.20 0.91 0.0%
B = = 1.72 6.06 8.39 5.36 65.91 97. k4 a 1.18 .91 .06
B o = 22.88 11.16 12.1h L.10 L7.70 97.98 .6 1.36 s .02
D= ~ = 10.%0 5.31 8 5.55 68.90 98.16 Ja 1.16 .20 .07
B = - 15.75 6.56 15.95 1.63 58.58 98. 47 .h 1.12 ——— ——
Tou) & i 16.10 8.72 12.8L 2.7k 57.70 98.10 .51 1.29 R .10
G & 16.%9 6.66 15.96 L. kg 55.13 98.73 b .82 i Kol
Hiv <o 18.92 2.1 15.49 4,08 Y6, 77 o7.67 .67 1.53 S .13
T e s 11.97 8.61 7.97 2.95 67 98.50 .23 1.23 .o ——-
| PR 11.92 L. ho 7.2% hoak 71.01 98.80 .16 1.04 _— —
K = = 5.82 2.53 4,16 2.0 83.50 98.93 .17 .90 e ——=
2 (A 7.12 2.53 5.21 3.75 80.47 99.08 .18 LTh - R
;I 8.63 6.25 11.84% k.30 68 08.82 2k .94 = S
N- - - 6.62 4,81 8.62 7.57 T1.22 98.84 .18 .97 T .01
Oy o 6.05 2.43 3.90 12.56 72.39 97.33 .55 1.6h 1T .31




TABLE 22,--Iand use

summary, Medicine Creek Waetershed, Nebr., 1955

Pasture Gtreans
Subwatershed Row Small | Fallow Hey or Subtotal|Tarmsteads | Reads| and Trees Total

crop | grain range lakes
Acreg  Acres  Acres  Acres Acreg Acres Acres Acres Acres  Acres Acres
A- - - 47,616 33,722 39,638 20,897 287,819 %29, 692 3,561 5,293 3,965 308  hh2,819
B- - - 13,9%9 31,806 37,021 19,493 277,488 509,757 3,319 4,987 3,835 308 k22,206
Cc- - - 6,659 4,192 4,626 1,433  .15,766 32,676 270 53 —---- L 33, 103
D- - - 32,086 2,443 28,57k 16,103 2h1, 7kl 343,147 2,966 h,013  63% 296 351,116
S- - - 906 895 855 175 L, 03 6,874 27 8 - - 6,979
F- - - 5,352 h,020 h,863 1,068 21,726 37,029 12 488  ----- 39 37,698
G- - - 2,643 1,760 1,823 h20 8,025 14,671 70 128 ----- 2 1k, 865
H- - - 1,526 1,901 1,600 430 1,968 10, k25 72 163 ----- 9 10,669
I- - - 1)593 1,007 1;156 375 8)759 12,890 Ll)"' 157 ----- -—- 13,091
J- - - 2,229 1,663 2,015 980 18,558 25, 4h5 50 267 ----- 25,762
X- - - 2,113 1,685 2,046 1,388 38, 7hh k5,976 88 20 ----- -—- L6, 18k
L- - - 2,099 1,750 1,646 1,106 28,081 34,682 59 261 38 2 35, 0k2
M- - - 1,641 1,426 1,82k 658 11,84k 17,393 %3 166 ----- --- 17,602
N- - - 2,453 3,209 4,326 3,052 33,611 L6, 651 85 /157, J——— b 47,198
o0- - - 2,578 1,802 1,928 3,659 36,181 46,148 282 783 78 11 b7, 462
Total- - 155,643 115,281 133,941 71,237 1,037,354 1,513,456 112,678 18,169 8,550 1,143 1,552,396




TABLE 23.--Land use sumwmry, Medicine Creek Watershed, Nebr., 195?

|
I

| Pasture | Streans
Subwatershed Row Small P|a 1low Hay or Subtotel| Fermstesds | 'Rosds and Trees
crop grain range | lakes

Percent Percent Percent Percent Perceut Percent Perceul Percent Percent Percent

A~ - - 10.75 T.61 8.95 L.72 65 97.03 0.80 | 1.20 0.90 0.07
B- - - 10.41 T3 (BT h.62 65.72 97.05 .79 1,38 .91 .07
C- - -  19.94 12.55 13.85 k.29 47.20 97.83 81 | 1.35 - .01
D= = =~ 9.20 6.96 8.1h k.59 68.85 97.7Th .84 1.16 .18 .C8
B == 12.98 12.82 12.25 2.51 57.93 08.49 .39 |1,12 -— -—-
Pai = = 1k.20 10.66 '12.90 2.83 57.63 98.22 .38 | 1.30 - .10
G- - - 17.78 11.84 12.26 2.83 53.99 98.70 R .82 Hinim .01
H- - - 14.30 17.82 15 h.03 W6.56 97.71 .68 [ 1.53 --- .08
I- - - 12.17 7.69 '8.83 2.86 66.91 98,46 .3k [ 1.20 o -
J- - - 8.65 6.h6 '7.82 3.80 T2.0k 98.77 .19 S 1.0h ---

Brur = k.55 3.62 4. ho 2.99 83.35 98.91 .19 - o e
| 5.99 4.99 9 Wrdo] 3.16 80.13 98.97 AT Tk AT .01
M- - - 3.32 8.10 10.36 3.7h 67.29 98.81 .25 | .ok itk s
N o 5.20 6.80 19.16 6. 47 71.21 98.8k .18 .97 Lus .01
0- - - 5.43 3.80 .06 T 76.23 97.23 .60 1.65 .16 .36




TARLE 24, --Tanf use

SUMMATY ,

Medicine Creek Watershed, Nebr., 1956

Pasture Streams
Subwatershed Row Small | Fallow Hay or Subtotal| Farmsteads | Roads and Treeg Total

cTop grain range lakes
Acres Acres Acres Acres Acres Acres Acres Acres Acres Arres Aeres
A- - - ko k22 39, 48k 38,436 17,437 285,910 430, 689 2,473 5,293 1,121 243 hho 819
B- - - 45,190 37,125 36,132 16,652 275,797 k10,896 2,162 Lk, oBr 3,923 238 W22, 206
c- - - 5,861 5,108 4,686 1,048 15,953 32,656 272 oy —o-io 22 33,403
D- - - 34,167 27,695 28,446 13,872 2ho,072 3hh, 252 1,759 4, 073 875 157 351,116
E- - - 1,195 971 675 109 3,9k5 6,875 26 B ---—- 6,979
F- - - 553 k373 WL6 1,037 21,545 36,99k 166 S 50 37,698
G- - - 2,k 2,025 1,900 367 7,96 14, 670 71 122 - 2 1k, 855
H- - - 1,715 1,672 1,822 151 5,038 10,398 103 163 ----- 5 10,669
T- - - 1,794 99 1,015 306 8,761 12,872 62 15¢ ----- -- 13,091
J- - - 2,649 1,669 1,954 562 18,606 25, ko 55 PET ---—- -- 25,762
K- - - 2,000 1,872 1,969 1,571, 38,533 45,945 92 420 25 2 46, h8h
L- - - 1,955 1,732 2,046 1,206 27,760 3k, 699 80 261 ----- 2 35,0h2
M- - - 1,369 1,798 1,855 552 11,798 17,372 6l 166 ----- -- 17,602
N- - - 2,585 3,608 14,283  2,50h 33,573 46,553 172 k58 oo 15 47,198
0- - - 2,392 2,45 2,089 3,357 35,81k L6,117 L) 783 205 43 by, W62
Total- - 160,241 132,593 131,794 60,731 1,031,069 1,516,428 7,871 18,169 9,1ko 779 1,552,396




c6

TABLE 25.--TIand use summary, Medicine Creek Watershed, Nebr., 1956

Pasture Streams
Subwatershed Row Smeall Fallow Bay or Subtotal|Farmnsteads Roadg and Trees

cxop grain range lakes
Percent Percent Percent Fercent  Percent  Percent Fercent Percent Percent Percent
A- - - 11.16 8.92 8.68 3.94 6h.56 97.26 0.56 1.20 0.93 0.05
B- - - 10.70 8.79 8.56 3.95 65.32 97.32 .51 1.18 .93 .06
c- - - 17.55 15.29 14,03 3.1k L7.76 97.77 8 1.35 --- .07
D- - - 9.73 7.89 8.10 3.95 68.37 98.0h4 .50 1.16 .25 .05
E- - - 16.8h 13.91 9.67 1.56 56.53 98.51 3T 1.12 —-- S
F- - - 1k.73 11.60 11.90 2.75 57.15 98.13 Ll 1.30 18
G- - - 16.24 13.62 12,78 2.47 53.58 98.69 .48 .82 - .01
H- - - 16.07 15.67 17.08 1.h2 k7.22 97.46 .96 1.53 .- .05
I- - - 13.71 T.61 7.75 2.34 66.92 98.33 BRlirg 1.20 - S
J- - - 10.28 6.48 7.59 2.18 T2.22 98.75 .21 1.0k --- o
K- - - k.30 k.o3 L2k 3.38 82.89 98.8k .20 .90 .05 .01
L- - - 5.58 k.ol 5.8k 3.4k 79.22 99. 02 .23 .Th --- .01
M- - - 7.78 10.21 10.54 3.1% 67.03 98.70 .36 .9h - e
N- - - 5.%8 7.6% 9.07 5.31 71.13 98.63 37 97 --- .03
0- - - 5.0k 5.20 k.ho T.07 75.46 97.37 .66 1.65 43 .09




TARLE 26, --IAnd use summAry, Medicine Cred¢k Watershed, Hebr., 1957

Pugturs Streamy
Subvetershed How Bl | Fallow Ray o Bubtotal (Fearmstesads | Roads| and Troes Total

orop grain rang: Inlers
Aoreg  Aores  Aores Aotes Aeres AcTas Aorag Acreg  Aores Aores ACTESs
A= = = hg,ovh 36,078 L43,367 16,204 288,079 L30, Bog 2,439 E,Egg b,ole 239 lk2,B19
B- - - Uh,751 32,648 Lo, 15,082  BT7,970 L11, 23 2,11k , 98T 3,848  23b gz, 208
- = = 6,060 4,436 L,369 9k2 15,259 32,666 27h 453 --e-- 10 33, ho3y
D= = = 32,604 25,761 31,?32 12,00k 2la, 182 b1, 334 1,7Tie ko733 B3 165 351,116
E. - - 1,181 €98 g 124 3,930 6,875 26 T8 e --- 6, 579
F- - - o817 l,e51 5Lk Beh  e1,lET 36,993 170 117 -, by 37,698
O- - - 2,091 2,090 2,265 eoT 8,016 1L, T 122 ceeee — 1k, B&s
H- - - 1,6k 1,609 1,839 2ok 5, OLT 10, bol 100 163 mmme- 5 10,669
I~ = = 1,2k 1,263 1,279 2h3 g, Bhz 12,811 63 157 —==-- -— 13,091
J- - - 2,55 1,697 2,078 W 18,652 25,1433 a2 PET =mmmm === P5,TE2
K- - - 2,838 1,618 2,856 1,145 38,690 Ls, 9kt g2 kap B5. e L6, e
g 1,800 2,103 1,791 993 28,013 3h, TOO T2 B, aaaad 2 35,042
Ma = = 11 Tlﬁ lJ!I'DI l,ﬂaf '433 H;E‘D:' 1‘?‘35‘? 1"9 1&; e ———— r— 1?]6{?
H- - = 3,127 3,35 h,823 1,7Th 13,526 I, 575 150 58 eweee 15 bT,198
0- - - 2,665 1,760 2,515 3,205 35,806 612 313 783 199 B bk
Total- - 158,625 118,738 147,250 54,145 1,038,039 2,516,797 7,715 18,160 8,952 763 1,552,396




¥6

TABLE 2T7.~-Iand use summary, Mediclne Creek Watershed, Nebr., 13957

Pasture Stresus
Subwatershed Row Small Fallow Hey or Subtotal|Farmsteads | Roads and Treeg
CTrop grain range lakes
Percent Percent Percent Percent Percent Percent Percent  Percent Percent, Percent
A- - - 11.08 7.70 9.79 3.66 65.06 97.29 0.55 1.20 0.91 0.05
B- - - 10.60 T3 9.61 3.57 65.84 97.35 .50 1.18 .01 .06
G- = - 20.84 13.28 13.08 2.82 k7.78 97.80 .82 1.35 — .03
B o o 9.30 7.3k 9,0k 3.4 68.97 98.07 .ho 1.16 2k .ok
K = = 16.92 10 13.50 1.78 56.31 98.51 .37 T2 S SRS
Fa e 13.18 11.28 1k 4k 2.29 56.94 98.13 U5 1.30 s 12
; ik.o7 14,06 15.24 1.39 53.92 68.68 .50 .82 — i
H- - - 15.39 15.08 17.24 2.76 h7.00 97.4%9 .9k 1.53 - ,0b
I= = = 9.50 9.65 9.77 1.86 67.54 08.32 .18 1.20 e .
B w0 = 9.80 6.59 8.06 1.87 72.40 68.72 2h 1.0k - -
K- - - L.82 3.8 k.85 2.4 83.23 98.84L .20 .90 .6 e
T 5.1k 6 5314 2.83 79.94 99,02 .23 en 2eE .01
M- - - 9.75 7.96 11.29 2.7k 67.04 98.78 .28 .9l B ST
) 6.63 T7.0L 10.22 3.76 T1.03 98.68 .32 .97 —== .03
D = = 5.61 3.71 5.30 6.92 75.63 97.17 .66 1.65 b2 .10




TABIE 28. - Unmeasured sediment transport computed from

Instantaneous values, Medicine Creek Watershed, Nebr.
Dry Creek near Curtls
Percept | Colby's Method ¥addock's Table
Runoff Sediment Measured | coarser |Unmeasured | Ratio of Ratio of
dischexrge | concentration sedinent than sediment | uomeasured | unmeagured
€2 microrn to measuredl Uo measured
~ C.F.s P.p.m. Tons/day  Percent Tons/day
20 11, 000 593 6 28 0.0k8 0.02-0.08
420 58, 400 - 66102 12 2,301 -035
3,370 57, 400 521,815 4 T, 560 015
719 72,000 139,515 10 5,290 038
has 58,200 65, 092 9 1,758 L2
104 20, 300 5,550 1 65 011 |
710 39,800 76,155 7 2,063 .27
170 25, 600 11,729 3 2Lo .02 J
Brushy Creek near Maywood
HES) 28,600 35,532 6 832 L0823 0.0R-0.08
28 9,520 718 2 o2 .031
598 14, 300 23,046 L 635 .028
1, ko 2k, 100 93, 527 6 1,476 016
486 32,400 Lo, 37 2 362 . 009
360 10, 500 10,187 2 ok . 009
370 15, 40O 15,356 i 285 . 019
Mitchell Creek above Harry Strunk Iake
1,390 18,200 68,178 1 335 L005 % 0.02-0.08
212 k5,300 25,882 3 431 017
96k 25,700 66,768 2 1473 018
1,180 11, 000 34,685 2 765 022
3k 28,600 26,283 L 330 013
308 66, 900" 5,531 L 777 .01k
156 31,800 13,369 3 581 043



TARTE 28.--Comtinued

Madipine Cresk st Meywood

238 2,300 L, k80 T o2 oA 0.05-0.12

23 226 1h ] ¥) 0 0

75 2,790 EEE 3 az 030 0. 05-0.12
1oo 1,640 5 26 059

13 20k T X 1 o )

1L 199 [ 1 | 0 o

14 310 12 2 1 o 4

a1 3,300 560 3 ag 052 0.05-0.12

27 318 23 T 5 217

Th L, koo 900 4 Lo e

ali 11, Boo 2,590 2 5k v} 0, 080,08

95 2, 140 530 T 39 O 0.05-0,12
128 1k, 800 5,110 4 110 22 0. -0, 08

Mediclipe Creek above Barry Strurk Take

£3 Tl == 23 a7 L2 L 0.85-1.50
180 6, 380 3,100 I 1To .055 0.05-0,12
&5 1,450 250 2 19 076
180 6,150 2,990 5 160 .05k 0.02-0.08
19 110 éa L 4] o
19 123 A 2 0 s
123 8, 600 2, GAO £ T8 . 029
26 135 9 T 5 . 556 0.05-0.12
783 12, 000 25,400 L Ban 035 0.02-0.08
2,090 12, kg 70, 000 2 T30 011
LA Thi oh 2 12 125 0.05-0.12
ahs h, 610 1,180 L o -85
111 k, 500 1,350 B 100 o7k
1, OTO 13, 600 39, 300 ] 1,500 038 0.02-0.08
108 2, 520 Ti0 b 52 .GTL
11l 3, B0 1, Ol 9 a9 095
9% 1, B30 310 3 22 JOTL T3 =0. 12

el





