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3.2.5 Development of Irrigation Return Flows

As the ground-water reservoir began to fili, it began to spill into low areas creating
wetland§ and perennially flowing streams. According to charts of return flows published by the
Nebraska Board of Irrigation, Water, Power and Drainage, between the state line and Bridgeport,
return flows to creeks were less than 25,000 acre-feet a year in 1911. During the fall of 1912, the
}J. S. Reclamation Service made a series of observations on the seepage from the North Platte
Project. They found over 100 second feet had gathered in natural drawsvar_ld was returning to the
river (Price, 1914, p. 45). By 1913 the annual runoff attributed to seepage. from the North Platte
Project between the state line and Bridgeport was over 66,000 acre-feet (Weeks, 1916, p. 221;
also see Figure 9). In 1915 an attempt was made to determine all the diversions and return ﬂows
for the month of July on the North Platte and Platte Rivers from Henry, Nebraska, on the North
Piatte River near the state Iipe, to Elm Creek on the Platte River, just west of Keamey, Nebraska,
The results showed that the principal gains from seepage were between Mitchell and Minatare
and between Bridgeport and Lisco. The net reach gain between Henry, Nebraska, near the state
line and Bridgeport was 9,750 acre-feet (Weeks, 191 6, p. 219).

One of the first to notice these changes was R. H. Willis, who started work for the
Nebraska Board of Irrigation in 1895 and was the Chief of the Board from 1919 unti} 1951, 1
Work_ing out of the Bridgeport office, Willis was in a good position to notice the impact of the
newly built irrigation system. In publications starting in 1927 he described the development of
the surface water returns on the North Platte River west of Bridgeport:

The quantity of water returning to. 'the North rPllatte River, after being diverted for

irrigation, is amazing to those who have not observed the habits of this stream . .. The

factors contributing to return flow in the North Platte River are storage of flood waters in
the Pathfinder Reservoir, and the increased diversion beginning with the years 1910 and

20
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1911, The impounding of water in the reservoir is a direct retard of the stream flow from
the flood petiod to the irrigation period, and the diversions of the streamflow to large
areas of land creates a large underground storage (Willis and Murphy, 1930) ... In the

year 1911, there was no perceptible return flow west of Bridgeport. Beginning with

1911, the return flow gradually increased until 1927. The major portion of the water '
flowing in the river after passing Mitchell is return flow used and re-used for irrigation.
Since the construction of the reservoir, the mean flow for May and June has been
approximately 50% less than the mean prior to that time. For July, the mean flow has
been 30% less; for August, 95% more; for September, about 225% more and for October,
715% more than the mean flow prior to the beginning of storage in the Pathfinder
Reservoir. This increased flow during the months cited is the result of the application of
water to the itrigated area between Whalen and North Platte. . . The quantity of water
réturning in a comparatively shert time 1s remarkable (Willis, 1930, p. 33-34)

Wenzel, Cady and Waite alsc documented this change in the water regime. They oo

concluded that most of ground water discharged by streams along the North Platte River in
Scotts Bluff County in western Nebraska was return flow from irrigation. On the south side of
the North Platte River just east of Scottsbluff they observed Gering Drain, \#hich was
constructed to prevent water logging of land in Cedar Valley. When first constructed, it flowed
218 acre-feet dﬁring the first three months of the year. However, from 1923 to 1938 its flow for
the same months was never below 2,995 acre-feet. They also calculated the total gain from the
state line to Minatare for the years 1931 to ;938. In this 30 mile stretch the average gain was
326,000 acre-feet; 195,000 acre-feet was from measured tributaries and the rest was from

"invisible pick-up" or ground-water accretions. Because these returmn flows are often rediverted,

i

t

they noted, some of the visible pickup was included in the computations more than once

(Wenzel, et al. , 1946, p. 123).

In Wyoming, Rapp Visher and Littleton described the impact of irrigation on smalil

tributaries below Whalen Dam. Prior to irrigation Rawhide Creek was the only perennial stream
contributing water to the North Platte River between the mouth of the Laramie River and the

state line (Rapp et al, 1957, p. 18). No perennial streams flowed into the North Platte River
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oelow Torrington. However in the 1950's, three perennial drains, Cherry Creek, Katzer, and
Armold contributed around 40,000 acre-feet of irrigation return flow (Rapp et al., Littleton, 1957,
p. 59-60).

Since 1913, the Nebraska Department of Water Resources, formerly the Bureau of
[rrigation Water Power and Drainage, State of Nebraska Department of Roads, has measured the
annual amount of the irrigation return flows on streams between the state line and Bridgeport.
Figures 10 and 11 show the quantity and pattern of return flows in creeks for which there are
continuous gaging records. By 1919 there were substantial return flows. These flow patterns
have continued unabated to the present day with a seasonal pattern showing a rise of flow after
the start of the irrigation season and a fall after the season closes. Additional inflows to the river
coming from unmeasured tributaries and ground-water inflows, the “invisible pick-up,” also
exhibit this pattern. These flows would most likely cease if irrigation diversions were terminated
and the water table were to continue to drop as described by Rapp et al,, 1957, pp. 51-52).

Irrigaﬁon development also resulted in rising water tables that contributed flow to.the
Platte River in central Nebraska. Before development, according to a 1916 study of July reach
gains, the river lost 43,800 acre-feet between North Platte, Nebraska and Elm Creek, Just west of
Kearney (Weeks, 1916, p. 220). In 1929 Willis stated:

| |

There is a stream bed loss east of the confluence of the North and South Platte Rivers.

Wher the flow east of North Platte is Jow, the bed loss is very noticeable. The water

table during these dry periods drops below the river bed to the extent that no water flows

on the surface. In the year 1910, the water table was about ten feet below the river bed at

Kearney in the month of August. However, this condition seems to be improving. The

water table has not dropped as low as in the former years. In a few more years the water

table, which [ believe is the surface of a large'underground reservoir, will be stabilized at

a higher elevation in July and August by the increasing return flow coming from irrigated
areas In the upstream portion of the basin,
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In the recent period of water shortage it is less difficult to administer the
distribution of the available water supply as far as Cozad. In other words, it seems that
the water table has reached a stage of equilibrium at Cozad, beyond that point the water
table is below the river bed (Willis, 1929, pp 27-28).

Lugn and Wenzel noted that direction of ground-water flow in 1931 was toward the river
from Gothenburg to Lexington and more or less parallel to the river from Lexington to Grand
Island (Lugn and Wenzel, 1938, pp.121-136, Plate 10). Goeke et al (1992, p. 30) reconstructed
tlhe configuration of the water table along the Platte River from Lake McConaughy to just west
of Kearney for the year of 1935. They show that the ground-water flow in 1935 was toward the

siver from east of the future site of Lake McConaughy to North Platte, but somewhere around

Cozad, the flow was parallel to the river (Goeke et al., 1992, p. 30). Where ground-water flows

are parallel to the river, the direction of ground-water flow to and from the river is easily
reversed. Thus, before Lake McConaughy and its associated irrigation and power systems were
built, the river between North Platte and Kearney probably alternated between gaiMng and losing
water to the ground-water reservoir. The shift would depend on the relative stage of the river
and the elevation of the water table and, at least according to Lugn and Wenzel, on prevailing
winds (Lugn and Wenzel, 1938, pp.105-136). After CNPPID's and NPPD's project caused the
development of a ground-water mound, ground water between Gothenburg and Kearney,
Nebraska tended to flow toward the Platte River. Within 30 years of the filling of Lake F
McConaughy this reach of the river was no longer a losing reach. (Goeke etal., 1992, p. 31).

East of Kearney the river still tends to lose water to ground water (Conservation and Survey

Division, 1986, p. 14).
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37
- Figure 9 . Visible Return Flow
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Figure. 11 Contributions from Drains Monthly Averages 1920 - 1995
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