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INTRODUCTION

The purpose of this report is to present a brief review of the water
resources of the Wenatchee Basin, with emphasis upon water use, irri-
gated acres, and water rights. This report is not considered complete

and will be updated with additional information when the time is

warranted.

LAND USE

Figure I shows the Basin and its subdivisions. These subdivisions have
been determined by the SCS for convenient inventory purposes, and usually
follow natural watershed boundaries. A very small portion of Chelan
County is not part of the river basin, but will be included in this
report for convenient data purposes. A good breakdown on land use, by
subbasin, is given in Table I. The information is a few years old

(1968) but is the best available at this time. The biggest change will
be in the amount of irrigated acres, which may be a little higher than

indicated in 1967.
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WATER USE

Based on the available information, the estimated water use in the

Wenatchee Basin in 1970 was:

Surface Water Ground Water Total
Use (acre-ft/year) (acre-ft/year) (acre-ft/year)

Irrigation 59,600 2,200 61,800
Industrial 15,000 570 15,570
Municipal 3,500 11,150 14,650
Domestic 0 2,000 2,000
Stock 200 100 300
TOTAL 78,300 16,000 94,300

Water Rights

A summary of water rights and water right claims is given in Tables 2

and 3.

Irrigated Acres

The largest use of water in the Wenatchee Basin is for irrigation.
Naturally, the amount of irrigated acres is an important factor in
determining actual use and predicting future use. Because there is such
a large number of irrigated acres, determining the exact amount can be a
tricky business. Following is a discussion of the different sources of

information we have on irrigated acres and water use.




County Data

Much information is on a county basis. This is not really inconvenient,
however, because Chelan County is made up of the Wenatchee, Chelan, and
Entiat river basins. According to the Census of Agriculture, in 1969,
24,266 acres were irrigated in Chelan County. Of these, 22,537 acres
(93%) were in orchards; 1,597 acres (6%) were in hay or pasture; and 132

(1%) were in small grains.

The U.S. Geological Survey has estimated 28,400 acres were irrigated in

the County in 1970.

TABLE 2., SUMMARY OF WATER RIGHTS - WENATCHEE BASIN (1975)

(in cfs)
Use Surface Ground Total

Municipal 22.3 5.51 27.8
Irrigation 502.2 17.6 519.8
Domestic 10.5 4.8 15.3
Industrial & Commercial 232.9 9.1 242.0
Stock 0.3 0.1 0.4

TOTAL 768.2 37.11 805.31
Irrigated Acres 30,597 765 31,362
Total Number of Rights 262 133 395




TABLE 3. WATER RIGHT CLAIMS - WENATCHEE BASIN
January, 1975

Number of Claims

Domestic | Stock | Irrigation | Other | Total Irzéizzed

Surface Water 201 92 134 28 455 11,986
Ground Water 644 62 101 21 828 701
TOTAL 845 154 235 49 1,283 12,687

Note: A high degree of reliability should not be placed upon these
figures; there is no accurate way to assess the human error
involved while filing a claim.

Basin Data

Many sources give irrigated acres by basin, and the county figure can

be obtained by adding the three basins together. Among these sources

are: The Soil Conservation Service, which estimated irrigated acreage

in 1967; the Irrigation Districts (totals were tabulated for all districts
in the county -~ perhaps the most accurate source); Water Supply Bulletin
Number 1220 (published in 1945, the estimates appear too high); and Water

Rights - which are far in excess of the actual amount irrigated.

Table 4 sums up these different sources on a historical basis. Figure 2

is a graph showing the different figures on a comparative format.

Irrigation District figures are the most accurate. In 1975, there were
17,021 irrigated acres in the Wenatchee Basin. This is the figure that

will be used in computing water use in this report.
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Table 5 is a breakdown of irrigated acres by Irrigation District for the

whole county, and Figure 3 shows irrigated lands in the Wenatchee Basin.

Figure 4 shows where the major diversions take place in the Basin.

TABLE 5. CHELAN COUNTY IRRIGATED ACRES BY IRRIGATION DISTRICT

Irrigation District

Irrigated Acres

Total Acres

Wenatchee Basin

Wenatchee Reclamation District 6,700 6,700
Wenatchee Heights I. D. 650 656
Wenatchee~Chiwawa I.D. 1,190 1,200
Icicle 1.D. 3,836 4,262
Peshastin I.D. 3,530 3,560
Stemilt I.D. 500 500
Millerdale I.D. 91 118
Lower Squillchuck I.D. 124 124
Beehive I.D. 400 400

TOTAL 17,021 17,520

Chelan Basin

Lake Chelan Rec. Dist. 4,750 6,600
Chelan Falls I.D. 320 361
Chelan River I.D. 361 381
Isenhart I.D. 246 246
Greater Wenatchee I.D. 913 913

TOTAL 6,590 8,501

Entiat Basin

Entiat I.D. 760 800
TOTAL CHELAN COUNTY 24,371 26,821

Note: 3,300 acres (Wenatchee R.D.) and 5,708 acres (Greater
Wenatchee I.D.) lie outside the county.

included in this report.

These were not
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Irrigation Water Use

To arrive at an estimation of water use, the Blaney-Criddle method was

used to determine evapotranspiration of crops. Table 6 lists the variables
used in this analysis. Since rainfall varies by a substantial amount from
the upper basin to the lower basin, two different precipitation stations
were used in the calculations. The crop requirements (water) for the

different crop types is given in Tables 7 and 8.

Table 9 gives the average amount of water used for the major crops in the
county. The monthly amount of water is expressed in feet, and by knowing
the amount of irrigated acres in that crop, you can arrive at the amount

of acre-feet of water.
Table 10 shows the monthly consumptive use, diversions, and return flows in
Chelan County. Table 11 gives a summary of the monthly water balance in the

Wenatchee Basin. 1In Table 11, the following formulae were used:

Amount of water in storage is the water into the system minus the

water out of the system.

Amount of water into the system = Diversion + Precipitation.

Amount of water out of the system = Evapotranspiration + Return

Flow - runoff.

The estimated runoff for the area is 10,250 acre-feet per year.

-]12-
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TABLE 11.

MONTHLY WATER BALANCE FOR IRRIGATED LANDS
IN THE WENATCHEE BASIN

(in acre~feet)

Month | Diversion tranggiEZ;ion Precipitation | Return Flow | Net (AS)
OCT 5,100 2,800 1,400 5,800 -2,100
NOV 0 1,000 3,600 5,000 -2,400
DEC 0 500 3,600 3,600 -500
JAN 0 400 3,300 3,100 -200
FEB 0 650 2,600 2,600 -650
MAR 0 1,950 1,900 1,700 -1,750
APR 5,800 3,700 800 2,400 500
MAY 16,300 8,850 700 4,800 3,350
JUN 23,800 12,600 700 7,000 4,900
JUL 29,300 14,800 150 8,850 5,800
AUG 24,900 12,750 300 9,200 3,250
SEP 15,700 8,450 600 7,800 50

TOTAL 120,900 68,450 19,650 61,850 10,250
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Surface Water Supply

The mean monthly discharge for streams in the Basin were determined by
frequency analysis. In addition, other flows were calculated, including
the two-in-three-year discharge, the one-in-two-year discharge, and the
one-in~ten-year discharge. Gaging stations with a period of record of
at least five years were selected for analysis. Information on the
stations and stream characteristics are listed in Table 12. Figure 5

shows their location.

For some of the stations, water use (for irrigation) has been determined
for lands above that station (using the crop requirement data on previous
pages). Only irrigation water use was calculated because it is by far
the largest user in the Basin; with domestic and municipal users being
relatively small. Water supply for the City of Wenatchee comes entirely
from the Columbia, and other communities in the Basin rely mostly upon

ground water supplies.

Tables 13 through 26 give the discharge mentioned above for the stationms.
For some of the stations, the flows have been corrected for depletions or
correlated with other stations to extend the period of record. For
Peshastin and Mission creeks, flows were estimated at the mouth. The

methods are described in Tables 27 and 28.

Table 29 gives a summary of monthly discharge for streams in the Basin.
The stream segments used are shown in Figure 6. The discharges were
determined by subtracting the flows at upstream gages from downstream

stations. The figures for gage 4625 (Wenatchee at Monitor) are

-19-




misleading. This is partly due to the accumulation of error by subtracting
all the stations. Also, during the months of May and June, bank storage

in this highly permeable area could store water in May which is then
discharged to the stream during June and July. The higher flow in March

in the Lower Wenatchee is possibly due to lower elevation snowmelt.

A summary of total depletions is given in Table 30. The gage at Monitor was

used because of its proximity to the mouth. Approximately 2,700 acres are

irrigated below the gage.

-20-
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WATER RESOURCE INVENTORY AREA @
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TABLE 28. AVERAGE MONTHLY FLOWS IN THE
MISSION CREEK BASIN
(cubic feet per second)

Mission Incremental Mission
Month Above Sand Creek
Area® at Cashmere
Sand Creek

OCT 3 1 2 6

NOV 6 1 5 12

DEC 7 3 6 16

JAN 8 5 0 12

FEB 17 3 2 22

MAR 18 13 8 39

APR 27 54 20 101

MAY 33 32 18 83

JUN 18 6 5 29

JUL 6 2 1 9

AUG 3 2 0 5

SEP 2 1 2 5
Annual Runoff

Acre-ft 8,725 7,295 4,425 20,445
Inches 4 7 4 5

Area (mi%) 39.8 18.6 22.8 81.2

*The estimate of flows from the incremental area includes the

associated errors.

in the case of zero flows.

-38~

The range is +100 to -50 percent or +2 cfs
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TABLE 30. IRRIGATION DEPLETIONS -~ WENATCHEE RIVER
AT MONITOR (12-4625)

(in cfs)

Depletions above Depletions below Total

Month Station Station Depletions

(14,300 acres) (2,700 acres)

oCT -9 13 4
NOV ~-58 0 -58
DEC ~50 0 -50
JAN ~42 0 42
FEB -39 0 -39
MAR =24 0 -24
APR 48 15 63
MAY 158 42 200
JUN 238 64 302
JUL 279 76 355
AUG 214 64 278
SEP 111 42 153
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Ground Water

Ground water in the Basin is restricted to the larger river valleys
where there are sizable deposits of alluvial material. The only place
where ground water occurs in large quantities is at the confluence of
the Wenatchee River with the Columbia River, and is used extensively for

water supply. Figure 7 shows the general availability of ground water

in the Basin.
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