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CONVERSION TABLE
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WELL- AND LOCATION-NUMBERING SYSTEM

Wells inventoried during this study (table 32 at end of report) have been
assigned numbers identifying them by location within township, range, and section.
For example, in the symbol 8/28-6Ml, the part preceding the hyphen indicates,
successively, the township and range (T.8 N., R.28 E.) north and east of the
Willamette base line and meridian. Because the study area lies entirely north and
east of the base line and meridian, the letters indicating the directions north and
east are omitted. The first number following the hyphen indicates the section (seec.
6), and the letter "M" gives the 40-acre subdivision of the section, as shown in the
figure below. The numeral "1" indicates that this well is the first one inventoried
within the subdivision.
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Locations of other sites and geographic features in the study area are similarly
identified by this numbering system where necessary, but without the final numeral
indicating sequence.
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GLOSSARY

acre—-foot - the volume of water required to cover 1 acre to a depth of 1
foot. Equivalent to 325,851 gallons.

alluvium - gravel, sand, silt, and clay that has been deposited by streams.
anticline - an upward fold in rock layer.

aquifer - water-saturated rock material capable of yielding water to wells
and springs.

artesian (hydraulically synonymous with "confined”) - in an artesian aqui-
fer ground water 1s confined beneath an overlying stratum of lesser
permeability, under sufficlent pressure head to cause the water in a
well to rise above the top of the aquifer tapped.

basalt - a generally dark, fine-grained extrusive igneous rock generally
formed from a lava flow.

conglomerate - a sedimentary rock consisting of firmly cemented sand,
gravel, and cobbles. '

congolidated rock - earth waterials such as gravel, sand, silt, and clay
that have become firm and coherent rocks such as conglomerate,
sandstone, siltstone, and claystone.

eolian deposit - fine-grained material {mostly silt) deposited by the wind.

gtaciolacustrine deposit - material deposited by glacial meltwater streams
into lakes along margins of glacier.

igneous rock - cooled and solidified rock formed from a melt (magma).

infiltration - the passage of water from the land surface into the ground.

lacustrine deposit - generally fine—graihed material, such as silt and
clay, deposited in a lake.

loess - fine-grained, dominantly silt-sized pérticles deposited by wind.

metamorphic rock - sedimentary or igneous rock altered by heat and pres-
sure to attaln a denser and generally more crystalline character.

moraine - glacfal rock debris deposited by a glacier along its margins
{lateral moraine) or at its terminus (terminal moraine).

outwash - rock material deposited by glacial meltwater streams, generally
across a plain below the terminus of an advancing or receding glacier.



permeability - the relative ease with which water will flow through an
aquifer.

physiographic province - a region or geographic entity of similar landform
characteristics and climate, such as the Cascade Range, the Puget
Trough, and the Columbia Plateau. .

potentiometric surface - an imaginary surface joining the levels to which
water rises in wells tapping an artesian (confined) aquifer.

porosity - the ratio of the total volume of openings (pore spaces) to the
total volume of the material.

pumice - a highly cellular, light weight, light-colored material ejected
from a volcano.

recharge - the process by which water i1s added to the aquifer, such as by
percolation of precipitation and leakage from surface-water bodies
and from overlying and underlying aquifers.

sedimentary rock - rock formed by deposition of rock particles or organic
material by ice, water, or wind, and subsequent solidification
through cementation or compression.

syncline - a downward fold in rock strata,

topography - the relief features or surface configuration of an area.

unconfined aquifer ~ an aquifer whose wupper boundary is the water table,

immediately above which the materials are similarly permeable but
unsaturated.

water table - the surface of the saturated zone in an unconfined aquifer.

water year - The 12-month period béginning October 1 and ending
September 30

xi






WATER IN THE LOWER YAKIMA RIVER BASIN, WASHINGTON

By Dee Molenaar

INTRODUCTION

Purpose and Scope of the Study

This report presents a compilation and general interpretation of hydrologic
data collected in the lower Yakima River basin, one of the major Water-Resource
Inventory Areas of the State of Washington. The report is one of a series
prepared in cooperation with the State of Washington Department of Ecology
(DOE) for use by Federal, State, County, and municipal agencies involved in the
use and management of the State's land and water resources. This report also
may serve as a guide to individuals and private companies interested in the local
availability of surface and ground water and in the quality of the water.

The study included the assembly, compilation, and interpretation of
available hydrologic information on the area. Although considerable data sre
available, some dating back to the mid- to late 1800's, most of the interpretations
are based on data covering the 1960-77 water years; some later data for the period
through 1979 are included. The data include records of precipitation (as rain and
snow), storage of water in lakes and reservoirs, records of discharges of streams,
canals, and drains, and related water quality, records of wells, drillers' logs of
materials penetrated and water-yielding characteristies of aquifers tapped (as
determined from pumping tests), and analyses of ground-water quality,
Evaluation also was made of data of surface- and ground-water use for muniecipal,
industrial, and irrigation supplies. This report also makes use of data presented in
existing reports and interpretations of those data where pertinent.
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Previous Investigations and Reports

The lower Yakima River basin has been of interest to investigators for many
years and is the subject of numerous reports covering evaluation of its water
resources and land use. In particular, many studies have been made in recent years
of irrigation practices and of the quality of irrigation return-water flow. A
summary of reports resulting from previous hydrologic studies in the basin is
presented in table 1, along with the types of information and analyses covered. For
a more complete bibliography of these reports (complete title, publisher, and
number of pages), the reader is referred to the bibliography (p. 75-84).

In addition to the specific studies covered by the summary in table 1, reports
and maps resulting from general statewide hydrologic-data collection and
interpretive studies have included the lower Yakima River basin. These include the
State geologic meap (Huntting and others, 1961) and reports covering generalizations
of ground-water occurrence in the Columbia River Basalt Group in eastern
Washington (Newcomb, 1958a, 1961, 196la, 1965), sediment transport by streams in
the upper Columbia River basin {Nelson, 1974), data on lakes in Washington
(Woleott, 1964; Dion, 1978; Dion and others, 1976a, 1976b, 1976¢), flowing artesian
wells statewide (Molenaar, 1961), floods in Washington in January 1974 (Longfield,
1974), flood-discharge interpretations (Hulsing and Kallio, 1964; Cummans and
others, 1975), stream temperatures (Collings and Higgins, 1973; Higgins and Hill,
1973), drainage areas of eastern Washington streams (Williams, 1964), 5-year
water-use summaries (Laird and Waiters, 1967; Parker, 1971; Dion and Lum, 1977),
and statewide ground-water—quality data (VanDenburgh and Santos, 1965). A map
report describing principal aquifers and well yields in the State (Molenaar and
others, 1980) includes the study area. In addition, annual basic-data summaries of
stream discharges, temperatures, and water quality, and of ground-water levels and
quality have been published by the U.S. Geological Survey since the late 1800's.

Acknowledgments

The author acknowledges the assistance of individuals and agencies who
provided much of the data forming the basis of this report. Onni Perala and Fred
Nacke of the Yakima office of the U.S. Bureau of Reclamation provided eomputer
printouts covering many years of monthly mean discharges of streams, canals, and
_ irrigation return flows. Don Weaver of the Wapato Irrigation District provided
similar data on the canals and drains in the Yakima Indian Reservation. Wilbert G.
Gerlitz, Benton County Extension Agent, provided information on irrigation in
Benton County. '



TABLE 1.--Reports covering previous geohydrologic studies in the lower Yakima River basin

Subject General basinwide Parts of basin
Streamflow-records Kinnisen, H.B., 1952
evaluation

Effects of hydraulic
and geolagic facters
on streamflow
Surface-water quality
Stream pollution
Irrigation

Irrigation return
flows (Water Quaiity)

Lakes

Supplemental Storage

Water-quality assess-
ment

Sediment transpert

Kinnisen, H.B., and
Sceva, J.E., 1963

U.S. Army Corps of
Engineers, 1978

Hashin?ton Department
of Health, 1936

Kaatz, M.R., 1977 (effects
of 1977 drought}; U.S.
Bureau of Reclamation, 1974

Environmental Protection
Agency, 1978; Stansbury,

M., and Milhous, R.T., 1975;
Sylvester, R.0., and
Seabioom., R.W., 1962; U.S.
Army Corps of Engineers,
Yol. II, 1978; Washington
State University Agriculture
Research Center, 1972

U.S. Bureau of Reclamation,
1951

CHzM/HiI1Y, 1977 (status
report) McGaughy, D.M., and
and Cunningham, R.X., 1973
Washington Department of
Ecology, 1971, 1976

Nelson, L.M., 1979 (irri-
gation return flows)

Benton County:
Gerlitz, W.G., 1977

King, L.G.,

Wattenburger, P.L.,

and Janke, A.C., 1977
{Sulphur Creek basin}
Washington State Univ,
Agricultural Engineering
Department, 1977 {Sulphur
Creek basin}

U.S.Bureau of
Reclamation and Fish
and Wildlife Service,
1976 (Bumping Lake en-
largement}

Fretwell, M.0O., 1979
(Yakina Indian
Reservation)

Boucher, P.R,, 1975
(Yakima Indian
feservation irrigation
return flows)

Subject General basinwide

Parts of basin

Mundorff, M.J., 1953
.5, Army Corps of
Engineers, 1978 (vol. IV)

Geology and ground-
water occurrence

Flowing artesian wells
Test wells

Seils

General Water
Resources

flaherty, D.C., 1975
Pacific Morthwest River
Basins Commission, 1977

U.5. Army Corps of Engineers,

1975 (vol. 1)

Water budget
. 1678, {vol II1)

Water-resource manage-
ment and planning Milhous, R.T., 1975
Modet development and
systems amalysis

U.5. Army Corps of Engineers,

Mar, B.W., and Butcher, W.R.,
1374 (macro model simulation)

Foxworthy, B.0., 1962
{Antanum Creek basin}
Newcomb, R.C., 1948
{Kennewick area)

Smith, G.P., 1901, (Lower
Naches, Cowiche, Antanum,
Moxee basins)

Gregg, D.0., and Lum,
W.E., II, 1973 {Dry Creek
Satus basin)

Kocher and Strahan, 1919
{Benton Co.) U.S. Dept of
Agriculture, 1958 (Yakima
County)

U.S. Dept of
Agriculture, 1981

{Benton County)

Pearson, H.E., 1977
(upper Satus basin)

Hart, D.H., 1958

{Cold Creek basin)
Newcomb, R.C., 1958
{Cold Creek basin)

Gregg, D.0., and Laird,
L.B., 1975 (Toppenish
Creek basin)

Molenaar, Dee, 1977
{Satus Creek basin)
Mundorff, M.J., 1977
(Satus Creek basin)
U.S. Geological Survey,
1975 (Toppenish Creek
basin}

Report 17A

Copp, H.D., and Higgins, 0.7,, 1974
{Hydraulics of surface-water runoff) Report 17B
Thompson, 6.T., 1574 {Irrigated

agriculture water use)
Betchart, W.B., 1974
{Water-quality modeling)

Report 17C

Report 17D

Fox, J.D., 1974 (Forest Hydrology

mode }

Report 17E

Bell, M.C., and Mar, B.7,, 1974

(Fisheries)

Report 17F

Butcher, W.R., and Huettig, G.W.,

1974 (Economic modeling)

Report 176

NOILONAOHLNI



WATER IN THE LOWER YAKIMA RIVER BASIN, WASHINGTON

DESCRIPTION OF THE AREA

Loecation and Extent

The lower Yakima River basin study area covers about 4,350 mi2, about

two-thirds of the entire Yakima River basin, in Yakima and Benton Counties in
south-central Washington. As outlined in figure 1, the area includes all of Water
Resources Inventory Areas (WRIA)! 37 and 38 and small areas in the eastern part
of WRIA 31 and the southeastern part of WRIA 40. These areas in WRIA's 31 and 40
were included because of their close economic and cultural ties to the lower
Yakima River basin.

lin 1976 the Washington Department of Ecology divided the State into 62 Water

Resource Inventory Areas, generally by river basins and subbasins or other
geographic entities, for the purpose of designating areas for water-resources
studies and water-management projections.
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FIGURE l.—Water Resources Inventory Areas of State and location of study area.
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Topography and Drainage

The study area (fig. 1) is characterized by a diversity of landforms that range
from the high, rugged glaciated peaks and deep valleys of the Cascade Range on
the west to the low ridges and broad lowlands of the Columbia Plateau on the east.
The basin ranges in altitude from 8,184 ft at Gilbert Peak in the Goat Rocks
Wilderness Area in the Cascade Range to about 340 ft at the Columbia River (Lake
Wallula).

Between the Cascade Range and the Columbia River, the area is separated
into several broad valleys by prominent east-west trending antieclinal ridges that,
from north to south, include (1) the Cleman Mountain-Yeakima Ridge, (2) Ahtanum
Ridge-Rattlesnake Hills, (3) Toppenish Ridge, and (4) Horse Heaven Hills. From
north to south the intervening valleys between the ridges contain the drainages of
(1) the lower Naches River and Cowiche and Ahtanum Creeks and Moxee Valley, (2)
Toppenish Creek, and (3) Satus Creek. The floors of these valleys slope gently
toward the Yakima River and rarely are deeply cut by their streams. A minor
topographic feature in the lower part of the Yakima Valley is Snipes Mountain, a
low ridge that extends 8 mi along the north side of the Yakima River between the
towns of Granger and Sunnyside.

The headwater areas of the Naches and Tieton Rivers, near the Cascade
Range crest, contain many lakes. Most are small cirque lakes near timberline, but
Bumping Lake on the Bumping River and Rimrock Lake (Tieton Reservoir) and
Clear Lakes on the Tieton River have been artificially enlarged as reservoirs for
flood-eontrol purposes and for storage of irrigation water.

The Yakima River enters the study area at Selah Gap and then fiows south, .
cutting through the Ahtanum Ridge-Rattlesnake Hills complex at Union Gap before
flowing generally southeasterly to the town of Kiona. From there the river makes
an abrupt turn to the north, cutting through the eastern part of the Rattlesnake
Hills for about 10 mi before again flowing southeasterly to the river's juncetion with
the Columbia River near Riehland. Along its entire course through the study area,
no natural perennial tributaries enter the river from its north side.

The Naches River (drainage area of about 1,100 mi2) flows southeasterly
from its headwaters area near the Cascade Range crest to its confluence with the
Yakima River, a distance of about 55 mi (fig. 2). Along its course, the Naches
River is only 5 to 10 mi from its northeasterly drainage divide (the northern
boundary of the study area), and only short tributaries enter the river from the
north. Significant tributaries enter only from the south and drain a large area
characterized by rugged ridges and peaks; above timberline these support small
glaciers and snowfields. The principal - tributaries and drainage areas, in
downstream order, include Crow Creek (41 mi2y; Bumping River (194 mi2),
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which includes the American River drainage of 79 mi2; Rattlesnake Creek (134
mi2); Tieton River (296 mi2); and Cowiche Creek (120 mi2). All these
streams are perennial and are maintained through the summer and early fall by
snowmelt runoff; meltwater from glaciers in the Goat Rocks Wilderness Area also
contributes to the flow of the Tieton River.

Downstream from its confluence with the Naches River, the Yakima River is
joined from the west and south by several streams that drain the lower eastern
slope of the Cascade Range. In downstream order, these perennial tributaries are
Ah%anum Creek {173 mi2), Toppenish Creek (625 mi2), and Satus Creek (612
miz),
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Climate

Data on precipitation and temperature in the study area were obtained from
annual and monthly summaries of the U.S. Weather Bureau (1920-65), U.S.
Department of Commerce (1965-73), and the National Oceanic and Atmospherie
Administration (1974-77). For purposes of this study, the period of the 1960-77
water years was used as the basis for evaluating the relation between the various
hydrologic characteristies in the basin.

The study area has a temperate to arid climate, with cold winters and warm
summers. According to the precipitation map of the U.S. Weather Bureau (1965),
the mean annual precipitation during the period 1930-57 ranged from about 110
inches in the Goat Rocks Wilderness Area at the Cascade Range crest to less than
10 inches in the Richland-Kennewick area (fig. 3). Table 2 presents data for annual
and mean annual precipitation at three weather stations in the study area; these
were selected as representative of the western mountainous area (Rimrock-Tieton
Dam, 2,730-ft altitude), the central lowland (Yakima Airport, 1,064-ft altitude),
and the eastern lowland (Prosser 4NE, 903-ft altitude). The data are summarized
below for the 1960-76 water years and are compared with the annual precipitation
during the 1977 drought water year:

Precipitation
Drought
_ Altitude Water year water year
Station (ft) 1960-76 - 1977
Rimrock-Tieton Dam 2,730 25.39 9.52
Yakima Airport-———m—m 1,064 7.79 4.39
Prosser 903 7.51 4.88

Precipitation is greatest in the mountain station. Precipitation at Yakima is
similar throughout the lower Yakima Valley (fig. 4). Precipitation varied widely
from year to year (table 2 and fig. 5) for the stations at Rimrock-Tieton Dam and
Yakima Airport during the 1960-77 water years. One of the greatest droughts in
the State's history oceurred during the 1977 water year. Some comparisons are
made between the average values for 1960-76 and the values during 1977.
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TABLE 2.--Annual precipitation at selected weather stations during
1960-77 water years, and maximum and minimum annual precipitation

during 1910-77 water years

fData from U.S. Weather Bureau, 1520-65; U.S. Department
of Commerce, 1965-73; and (U.S.) National Oceanic and

Atmospheric Administration, 1974-77.]

Inches of precipitation

Water
year Rimrock-Tieton Dam Yakima Airport Prosser 4NE
1960 19.17 6.15 5,99

61 29.08 10.47 .47

62 22.87 6.80 7.28

63 25.80 8.47 8.58

64 21.10 4.69 5.24
1965 27.50 8.1 7.80

66 19.02 7.38 5.3

67 20.84 6.96 7.02

68 25,17 6.35 4.68

69 24,59 8.5 9,24
1570 . 17.68 7.40 1.37

N 26.78 8.36 8.1

72 42.47 7.87 8.12

73 14,04 4.55 4,73

74 33.99 12.88 11.72
1975 28.40 8.95 8.0

76 .18 8.27 5.99

77 9.52 4,33 4.88
Average
1960-77 24.5 7.60 7.36
Maximum annual 44,22 (1934) 14.25 {1958) 12.76 (1941)
{(1910-77}
Minimum annual 9.52 {1977) 4.12 (1917) 4.04 (1901)

(1910-77}

TABLE 3.--Mean monthly precipitation §n the mountains and in the Towlands
during 1960-77 water years, compared to monthly precipitation

during 1977 drought water year

[Data from U.S, Department of Commerce {1960-70) and U.S. National .
Oceanfc and Atmospheric Administration {1970-77)]

Inches of Precipitation

Rimrock-Tieton Dam

Yakima Airport

Mon th {altitude 2,730 ft) {altitude 1,064 ft)
o007 1577 Y8077 1977
October 1.89 0.61 0.55 0.07
November 9 .65 .97 0
December 4.50 1.27 1.30 .07
January 4.84 .22 1.24 W13
February 2.67 1.07 .69 .69
March 2.02 1.96 .64 .23
April 1.39 .24 .48 .0
May .82 1.17 .43 .68
June 70 .66 .44 .46
July .36 .83 .16 {trace}
August .80 .54 .42 .16
September .60 0 .27 .89
Tatal 24.50 g.52 7.59 4.39
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The distribution of mean monthly precipitation (table 3) is shown graphically
in figure 6 for the weather stations at Rimrock-Tieton Dam and Yakima Airport,
which represent mountain and lowland precipitation patterns, respectively. Also
shown for comparison is the monthly precipitation at these stations during the
1977 drought water year. Conditions were particularly severe during October 1976
- February 1977, when precipitation at Yakima Airport totaled only 0.96 inch,
compared with the normal during that 5-month periocd of 4.98 inches. However,
during May, August, and September of 1977, precipitation was 0.68, 1.16, and 0.89
inch, well above the normal for those months,

Much of the precipitation oceurs as snow at the higher elevations during the
winter months. Snow-depth and water-equivalent measurements made at six snow
courses during 1960-77 water years are given in table 28 (at end of report). As
shown in figure 7, snowfall is generally greatest at Morse Lake, and, during the
1960-77 water years, the maximum annual snow depths measured there ranged
between 236 inches in 1971 and 72 inches in 1977. At the lower altitude Ahtanum
Ranger Station (U.S. Forest Service) the maximum annual snow depths measured
during the 1960-77 water years ranged from 47 inches in-1969 to 1 ineh in 1977.

Temperatures show wide ranges throughout the study area. Mean annual
temperature in the mountains, as recorded at Rimrock-Tieton Dam, is 44.29F;
mean monthly temperatures range from 25.5°F in January to 62.8°F in July
(table 4). Mean annual temperature at Yakima Airport is 49.8°F, with mean
monthly temperatures ranging from 27.5°F in January to T70.7°F in July.
Temperatures in the eastern part of the lowland, as recorded at Kennewick, are 3
or 4 degrees higher than at Yakima. Comparisons of the mean monthly
temperatures at these three stations are shown in figure 8.

TABLE 4.--Mean monthly and annual air temperatures at selected weather stations during periods of record through
1976 water year

[Data from U.3, National Oceanic and Atmospheric Administration (1977).
Data from Rimrock-Tieton Dam station are incomplete in 1977,
hence, the values given are for the period through 1976]

Number Degrees Fahrenheit
Station name of years

of record Jan Feb Mar Apr May June July Aug. Sept Oct HNov  Dec Average

Rimrock-Tieton Dam 60 25,5 31.4 351 42,4 49.9 56.3 62.8 61.7 55.8 45,6 35.! 28.9 44.2
Yakima Airpert 68 27,5 35.7 41.8 49.5 57.9 64.5 70.7 68.6 61.3 S50.1 38.4 31.3 49.8
Wapato 57 30.4 40.2 45.6 52.8 60.3 67.2 75.6 73.6 65.7 54.4 41,9 37.0 54.0
Sunnyside 81 30.5 37.9 44.0 51.9 60.0 66.5 72.0 70.0 63.2 52.0 37.4 33.8 51,9
Prosser 4NE 52 20.0 37.5 43,2 50.6 5B.3 64.7 70.4 68.9 62.6 51.6 40.2 33.5 51.0
Kennewick 69 32.2 39.6 46.0 54.0 62.1 68.7 74.8 72.3 64.6 53.3 42.0 35.8 53.8
Maximum J2.2 40.2 46.0 54.0 60,3 67.2 75.6 73.6 65.7 54,4 42.0 37.0
Hinimum 25.5 31.4 35,1 42.4 49.9 56.3 62.8 61.7 55.8 45.6 35.4 28.9
Difference 6.7 8.8 109 1.6 10.4 10,9 12.8 11.9 9.9 8.8 6,6 8.1}
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Airport during 1960-77 water years compared to monthly precipitation
during 1977 drought water yesr.
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Geologic Setting

The study area is underlain by a great variety of eonsolidated roeks that range
in age from Precambrian to Tertiary as well as unconsolidated materials and
volcanie rocks of Quaternary age. These inelude metamorphie, sedimentary, and
intrusive and extrusive igneous, rocks in the basin's headwater areas in the Cascade
Range, and basalt lava flows and some interbedded weakly consolidated sediments
in the central and eastern parts of the basin. Unconsolidated valley-fill
materials—lacustrine deposits and alluvium—underlie the basin lowlands, and some
eolian deposits occur locally along lower valley sides. Lava flows of Quaternary
age occur in the headwater areas of the Toppenish Creek and Satus Creek subbasins.

The basalt lava flows and the valley-fill deposits are important to the
oceurrence of ground water in the study area. The basalt consists of a series of
flows of Miocene age (between about 25 and 10 million years ago) that erupted from
fissures in the central part of the Columbia Plateau. Individual flows are a-few
feet to more than 100 ft thick, and the total thickness of the basalt series is
probably greater than 10,000 ft in the central part of the plateau. In the western
marginal parts of the plateau--which include the study area — some of the upper
basalt flows are locally interbedded with sediments (mostly sand, gravel, silt, and
clay) that were eroded from the rising Cascade Range on the west and from several
east-west trending ridges that formed from buckling of the basalt sequence.

Erosion by glacial ice and transport of the material by glacial meltwater
streams resulted in the widespread deposition in the basin lowland of a thick
sequence of sand and gravel and some finer materials. Subsequent formation in
late Pleistocene time of large ice-dammed glacial lakes across lower parts of the
Columbia Plateau resulted in the deposition of silt and clay beds in much of the
lowland -of the study area. After the lakes drained, the exposed fine sediments
were subjected to wind erosion, causing some of the material to be transported to
become eolian deposits, particularly over the lower eastern parts of the study area.

Present-day geologic activities in the study area include the slow but
continuing erosion of the mountains by streams and small glaciers, and the
associated deposition of the materials along stream channels and flood plains and in
lowland lakes. Also, the 1980 eruption of the Mount St. Helens volcano in the
Cascade Range to the west resulted in deposition of some ash over large parts of
the study area.
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Population

An estimate of the population of the study ares is based on the total 1979
population of Yakima and Benton Counties less estimates of the population in those
parts of the counties outside the defined study area. Those parts excluded are (1)
the upper Klickitat River basin, (2) the south slope of the Horse Heaven Hills, and
(3) the Selah area.

On the basis of the forgoing, and on population data provided by the
Washington Office of Program Planning and Fiscal Management (1977), the
population of the study area is calculated as follows:

Yakima County— 155,700
Benton County——— 85,400
Subtotal 241,100

- Less county population
outside the study area

- 4,300

Total

237,800

The total population of Yakima and Benton Counties has increased about 16
percent since 1960, when the population was about 207,200. About 60 percent of
the population in the two counties is in incorporated areas, and the remainder is in
unincorporated communities and on farms. The main population centers are the
cities of Yakima (about 51,000 people in 1977) and the Richland-Kennewick areas
{about 34,000 people in 1977). Other, smaller centers of population ineclude
Sunnyside, 7,600; Toppenish, 6,100; Grandview, 4,400; Prosser, 3,335; Wapato, 3,060;
Union Gap, 2,630; Granger, 1,630; Zillah, 1,390; and Mabton, 1,108 {populations of
1877).
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AGRICULTURE AND IRRIGATION DEVELOPMENT

The lower Yakima River basin is the most extensively irrigated area in
Washington and one of the most important fruit-producing areas in the United
States. The area irrigated in the study area is shown in figure 9. The study area
ranks first in the nation in the production of hops. Other irrigated field crops
include grapes, potatoes, corn, asparagus, mint, and alfalfa.

According to a historical summary by Flaherty (1975), the first irrigation began
in 1867 with completion of the Nelson Diteh which diverted water from the lower
Naches River a few miles west of its confluence with the Yakima River. The ditch
still exists today as the Chapman-Nelson Canal, though carrying only a small
amount of water.

Several lerger canals were completed during the period 1880-1900. The Selah
Valley Ditech Company's canal was the first of importance, carrying Naches River
water from a point about 30 mi above its mouth. The Federal Reclamation Act of
1902 made possible the construction of Federal water-storage dams and canal
systems and in 1905 Congress authorized the Yakima Federal Reclamation PI'O]ect
to cover nearly one-half million acres in the Yakima River basin.

The first part of the basin to be covered by the reclamation project was the
Sunnyside region, irrigated by the Sunnyside Canel completed in 1900. Additional
facilities on the project were constructed later by the U.S. Bureau of Reclamation.

The area irrigated by the Tieton Irrigation Diversion Canal, completed in 1911,
was the second to be covered under the Yakima Project. In 1927 the system's water
supply was increased by completion of the Rimrock-Tieton Dam and reservoir.
Included in the project is Clear Lake, also on the Tieton River, above Rimrock
Reservoir; the lake's natural level was artificially raised by & low dam to provide a
storage capacity of 5,300 acre-feet. The system now supplies water to about
27,000 acres of orchard land in the lower Cowiche Creek valley.

Bumping Lake on Bumping River, also artificially enlarged by an earthfill dam,
has a storage capacity of 33,700 acre-feet. Studies are now (1981) underway to
examine the feasibility of increasing the reservoir's capacity to about 460,000
acre-feet by construction of a higher dam downstream of the existing dam. Some
of the advantages proposed include (1) fish and wildlife enhancement, (2) water for
supplemental irrigation of Roza Division lands during periods of unusually low flow
of the Yakima River, (3) additional storage capacity for filood control, and (4)
additional recreational developments.
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The Wapato Irrigation Division diversion dam and canal system, developed to
supply the Yakima Indian Reservation, were completed about 1908. The water is
diverted from the Yakima River below Union Gap to the irrigation project. The
Yakima Tribal Council is currently interested in constructing dams and reservoirs
on Satus, Simcoe, and Toppenish Creeks for water to irrigate additional, higher
land on the reservation.

An interesting aspect of the history of water use and treaty water rights on
the Yakima Indian Reservation was the Ahtanum Creek case. In 1964, the U.S.
Court of Appeals ruled that the Treaty of 1855 negotiated between Washington
Territorial Governor Isaac Stevens and the Yakima Tribe took precedence over a
later agreement entered into between the Indians and non-Indian farmers in
Ahtanum Valley. The court held that any rights of the non-Indian farmers of the
Ahtanum Irrigation District, in effect, the waters of Ahtanum Creek, were
“"subordinate to the rights held by the Indians on the Yakima Reservation." The
court deereed that the Indians were to receive all the creek water after July 10 of
each year. As a result, the non-Indian farmers on the north side of the ereek (the
channel center forming the northern reservation boundary) have drilled wells as a
source of supplemental irrigation water.

The canal system of the Roza Irrigation Division was first put into operation in
1941 to provide for irrigation of about 72,000 acres above the Sunnyside Valley
Canal, in an area extending 100 mi between Union Gap and Benton City. In the
upstream reach of the Roza Canal near Yakima, some water is diverted for power
generation.

Areas totaling nearly 20,000 acres in the eastern part of the study area, on the
Kennewick slope (Kennewick east to the Columbia River), are irrigated by the
Kennewick Canal. The water comes from the Chandler Power Canal at the
powerhouse at Chandler; the power canal diverts water from the Yakima River at
Prosser. Farther downstream, & few miles northwest of Richland, the Columbia
and Richland Canals divert irrigation water from the river at the Horn Rapids
diversion dam; these canals provide for irrigation of land along both sides of the
lower reach of the Yakima River.

More than 30 smaller canals and irrigation districts exist throughout the study
area, diverting direetly from the several perennial streams. A few canals take
water from larger canals for irrigation of small tracts of lower lands along the
Yakima River.
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THE HYDROLOGIC CYCLE

The hydrologie eyele is the pattern of water movement as it circulates through
the natural system. It includes precipitation from the atmosphere to the earth,
surface runoff and streamflow to lakes or the sea, percolation to ground-water
bodies and seepage back to the surface, and evaporation and transpiration back to
the atmosphere for continuation of the cycle. Figure 10 diagrammatiecally
illustrates the hydrologic cycle as it applies to the lower Yakima River basin.

Precipitation as rain or snow is the source of all freshwater. A part of the
precipitation on the land surface runs off rapidly to streams and lakes, a part soaks
into the ground, and a part is evaporated directly back to the atmosphere from the
soil and from streams, lakes, and plant surfaces. A part of the water entering the
soil is drawn up by plants and returns to the atmosphere by transpiration from
leaves; the combination of evaporation and transpiration 1is called
evapotranspiration. A part of the water that enters the ground continues to
percolate downward to a zone of saturation to become ground water. In turn, most
of the ground water eventually returns to the surface by seepage to springs, lakes,
streams, and the ses.
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FIGURE 10.—The hydrologic cyele.
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SURFACE-WATER RESQOURCES

The Yakima River basin, though arid to semiarid in its agricultural lowland, is
well endowed by the year-round availability of surface water in streams heading at
snowfields and glaciers in the Cascade Range, prineipally the Yakima River, which
enters the study area at Selah Gap, and the Naches River and its tributaries below
the gap. The Yakima River's discharge is regulated upstream by storage dams and
reservoirs in the upper Yakima River basin. Most of the discharge of the river
from the upper basin to the lower basin is measured econtinuously at the
stream-gaging station at Umtanum,

Glaciers

As shown in the map of figure 11, several glaciers exist in the study area,
oceupying cirques and upper slopes along the Cascade Range crest, all in the Goat
Rocks Wilderness Area. Nearly all the glaciers are situated on the north and east
sides of the crest, and their melt waters form the headwaters of the North and
South forks of the Tieton River. As estimated from U.S. Geological Survey
topographic maps (White Pass, 1962, 15-minute quadrangle, and Walupt Lake, 1970,
7 -minute quadrangle), the glacier area encompassed during the dated surveys for
those maps totaled about 1.3 miZ.

The glaciers extend between altitudes of about 5,960 ft and 8,000 ft.
According to the above-mentioned maps, supplemented by maps in a climbers
guidebook to the southern Cascade Range (Beckey, 1973, p. 49), the glaciers
include, from north to south, the McCall, Ives, Tieton, Conrad, and Meade
Glaciers. According to the topographic maps noted above, these glaciers
individually extend between the altitudes given below:

Highest Lowest Approximate

Glacier altitude altitude areg
(ft) (ft) " (deres)  (mi?)
MeCall 7,600 6,440 120 (0.19)
Ives 7,600 6,000 180 (.28)
Tieton 7,720 6,400 80 (.13)
Conrad 7,600 6,400 140 (.22)
Meade 8,000 6,350 140 (.22)
Unnamed - - . 160 {.25)
Total 820 1.29

During early summer the glacier ice normally retains some snow cover, but
most of this melts away before the next winter's snowfall. The amount of
snowpack remaining through the summer and fall eventually becomes part of the
glacier mass. The photograph in figure 12 shows two glaciers in the study area
under early fall conditions (October 1, 1958), when there was little remaining of the
previous winter's snowpack.
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FIGURE 11.—Areas of glaciers and perennial snowfields.




SURFACE-WATER RESOURCES o5

FIGURE 12.—Conrad (left) and Tieton (right) Glaciers.
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Lakes and Reservoirs

The study area contains a large number of lakes and several reservoirs. Most
lakes in the high mountains oceupy glacier-carved cirques and steep-walled
valleys. Lakes in the forested lower mountains are generally along valley bottoms
and include three that have been artificially enlarged to become the area's
principal reservoirs—Rimrock, Bumping, and Clear Lakes (fig. 13). Most lakes
along the flood plain of the lower Yakima River are "oxbow" lakes, which mark
curved segments of earlier channel positions. Many lakes in the agricultural
lowlands are products of man's activities—farm ponds and reservoirs and some
areas under water due to waterlogging from heavy irrigation. Several lakes along
the Columbia River between Kennewick and Wallula Gap exist in small elongate
basins created between the bluffs and railroad-grade fills.

Natural (undammed) lakes in the study area range in size from less than an
aere to more than 100 acres. According to data provided by Wolcott (1964), the
largest natural lake is 104-acre Big Twin Sisters Lake, at the 5,100-ft altitude near
the Caseade Range crest in the upper Bumping River drainage. Wolcott's data
show that four other natural lakes near the Cascade Range crest exceed 50 acres in
area (Cougar Lake, 82 acres; Dog Lake, 60 acres; and Dewey and Swamp Lakes,
each 52 acres).

The flood plain of the lower Yakima River contains several large oxbow
lakes formed in river meanders. The largest oxbow lake is Griffin Lake (105 acres,
less an 8-acre island; Woleott, 1964), situated on the north side of the Yakima River
near Sunnyside.

Analysis of Wolcott's data, which generally cover lakes 1 acre or more in
extent, shows that the study area has about 220 lakes (and reservoirs) of 1 to 5
acres, 40 between 5 and 10 acres, 20 between 10 and 50 acres, and 15 greater than
50 acres. Of these, 1l are noted as reservoirs of 1 to 5 acres, and 3 are reservoirs of
more than 250 acres. The locations of lakes and reservoirs in the study area are
shown in figure 14.
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FIGURE 13.—Rimrock (top) and Bumping (bottom) Lakes, the principal storage
reservoirs in the study area.
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Streamflow

Stream discharges in the study area have been recorded over many years at
" eontinuous-record, miscellaneous-record, and crest-stage-data sites; the periods
and types of records are summarized in table 5. The streamflow data were
compiled from annual summaries of the U.S. Geological Survey (1961-64, 1964a,
1965-74a, 1975, 1976, and 1977) and the Washington Division of Water Resources
(1953, 1964), and from computer-printout compilations by the U.S. Bureau of
Reclamation (written commun., 1979). ’

Continuous records of stream discharges during the 1960-77 water years are
available for only 10 stations in the study area (fig. 15). These include discharge
records of the Yakima River at Umtanum, which, although recording discharges
that are upstream of the study area and subject to large diversions in the upper
Yakima River basin (Pearson, written commun., 1979), represents most of the
river's direet inflow to the lower basin. Of the 10 stations, only 2 are on
natural-flowing streams—the American River near Nile (site 3) and the combined
discharges of the North and South Forks Ahtanum Creek (site 7)—and only 2 others
are above diversion canals. For the 1960-77 water years, the annual discharges of
the Yakima River at Umtanum and of the 4 stations situated on streams upstream
of diversions are given in table 6, and annual and mean monthly discharges at the
stations are presented in table 7.

Despite the controlled nature of the streamflows in the lower Yakima River
basin, variations in annual discharges do ocecur in response to annual and seasonal
variations in precipitation. This is shown graphically in figure 16 for the 1960-77
water years. Also shown are the total annual irrigation diversions during the same
period. (The annual discharges are totals of discharges at sites that represent
unregulated streamflow —those above significant canal diversions.) .

Seasonal variations in mean monthly precipitation, streamflow, end-of-month
contents of Rimroeck and Bumping Reservoirs (table 29), and mean monthly
irrigation diversions during the 1960-77 water years are compared with monthly
values for the 1977 drought water year in figure 17. Of the four variables
compared, variations in reservoir storage appear to exhibit the least change during
the drought year,

Discharges of undiverted streams during 1977 totaled 62 percent of the
average during the 1960-77 water years (table 6). By comparison, the Yakima River
at Kiona, the farthest downstream gaging station and where the river has been
most affected by upstream diversions, had a total 1977 discharge that was only 35
percent of the long-term (1960-77) average.



TABLE 5.--Discharge-measurement sites on streams and canals, and periods of record through 1977 water year

Period of record Drainage Discharge (fed/fs)
No. in Statien area
fig, 15 Station name No. Daily valtues, Annual peak flows. {miZ) Average Maximum Minimum
calendar years water years (date) (date)
1 Yaskima R at Umtanum 12484500 1906~ - 1,594 - 41,000 138
(11/15,16/06) (10/3115)
McPherson Canyon Cr at Wymer 12484600 - 1952; 1955~ 5.48 -- -- --
Roza Cnl (Yak Rdg Cnl) nr Hoxee City 12485000 1941- pggéowith - 1,802 -- - -
sta,
Selah-Moxee Cnl nr Selah (N Yakima) 12485500 1904-5; 1%09-1 - - - - -
Selah Creek:
Selah Cr tr nr Yakima 12485700 - 1955-74 .68 -~ - -
Wenas Creek:
Pine Canyon nr Selah 12485900 -- 1861-76 2.26 - - -
Wenas Cr nr Selah 12486000 1509; 1910-12# -- 192 - - -
Taylor Canal nr Selah . 12486500 1905*; 1909-11 -- -- - - -
Yakima R at Selah Gap nr N Yakima 12487000 1897; 1904; 1905¢ -- 2,135 - - -
1911-12
Naches River:
Bumping River: k
Deep Cr nr Goose Prairfe 12487400 - 1966-75 12.7 -- - -
Bumping Lake nr MNile 12487500 1906; 1909~ -- 69.3 -- - -
2 Sumping R nr Nile 12488000 1906; 1909- -~ 70.7 296 5,180 (12/2917 0
American R: ‘
Parkey Cr nr Nile 12488200 - 1956-57 )| - .- -
American R tr ar Nile 12488300 - 1955-74 1.10 -- - -
3 American R nr Nile 12488500 1909-15; 1939- - 78.9 246 3,340 (12/4/78) 20{11/22/40)
Naches R at Anderson Ranch nr Nile 12489000 1909-14 - 394 - - -
Naches R at Dak Flat ar Hite 12489500 1904-17 - 641 - - _—
Cty Yakima (Qak Flat) Divers. 12489600  1929- pub with - - - - -
nr Haches sta, 4940
Selah Yalley Canal nr Naches 12490000 1904; 1909-14; - - - - -
1920- pub with
sta 4940
N.F. Tieton R blw Clear Cr nr Naches 72430500 1914-15 -~ 61.5 - - -
Tieton River:
Rimrock Lk at Tieton Dam nr Haches 124951000 1925~ -- 187 - - -
4 Tieton R at Tieton Dam nr Naches 12491500 1908-12; 1914; - 187 507 8,450 0
1918-21; 1925~ (4/4-6/30}
Hause Cr nr Rimrock 12491700 - 1955~ 3.9t - - -
Tieton Canal nr Haches 12492000 1910- - -- - - ar
5 Tieton R at Hdwks T Cnl1 nr Naches 12492500 1906- -- 239 569 8,910 0 (several)
(12/22/33)
Tieton R abv and blw Dak Cr nr Naches 12493000 1902-13 - 296 - - -
Wapatox Canal nr Naches (N Yak) 12493500 1904; 1905%; - - - -— -
1909-14; 1916~
pub with sta 4940
6 Maches R blw Tfeton R nr Naches 12494000 1605; 1908- -- 941 - - -
Naches Cni Lo, (Gleed) Cn) nr Naches 12494500 1904; 1905%; - - . - - -
1909-1
Yekima Valley (congdon} enl, Naches 12495000 1903; 1905+, -- - - - -
1909-1
Naches-Cowiche canal nr N Yakima 12455500 1504; 1505+; -~ - - - -
1909-11
H. Yakima power cnl nr N Yakima 12496000 1804; 1905+; 1910 -- - - - -—
Schanno canal nr N Yakima 12496500 1904; 1905*; - ~- - - -
190911
N Yakima ﬂower waste at N Yakima 12497000 1909-12 - - - - -
H Yakima KB{11ing Co waste at N Yakima 12497500 1909-12 - - - - -
01d Unfon enl nr N Yakima 12498000 1904; 1905%; - - - - -
1909-11
Naches Avenue Union cnl at M Yakima 12498500 1910 -- 1,106 -- - -
Naches R nr K Yakima 12499000 1893-95*; - - — - -

1896-1915
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TABLE 5.--Discharge-measurement sftes on streams and canals, and periods of record through 1977 water year-—Continued

Period of record Drainage Discharge (ftd/s)
No. in Station area
fig. 15 Station name No. Daily values, Annual peak flows, {mi2) . Average  Maximum Mintmum
calendar years water years {date) (date)
Moxee Co. canals nr K Yakima 12459500 1904; 1905*; -- - -— - -
1908-11
Fowler canal ar N Yakima 12500000 1304; 1905*; -- - - - -
1909-11*
Firewater Canyon nr Moxee City 12500400 -— 1964- 7.30 - - -
Yakima R abv Ahtanum Cr at Union Gap 12500450 1966- -- 3,479 - 28,200 (12/4/75) 565 (3/21/17)
7 N.F. Antanum Cr nr Tampico 12500500 1907 - - 68.9 69.9 1,580 (1/15/74) 3.1 (11/27/76)
S.F. Ahtanum Cr at Conrad Ranch,
Tampico 12501000 195- -- 24.8 - -~ -
$.F. Ahtanum Cr nr Tampico 12501500 1907*; 1908-14 -- 28.5 19.9 1,230 {1/15/74) 2.4 (12/16/64}
Ahtznum Cr at Marrows nr Tampico 12502000 1908-13; 1960-68 - 19 - - -
8 Ahtanum Cr at Unfon Gap nr Yakima 12502500  1904; 1907-08; - -- -- - -
1909+*; 1910-14; - - - - : -
1951-53; 1960- - 173 - 3,100 (1/16/74) 0 {1904}
Yakima R at Union Gap nr Yakima 12503000 {1833-94; 1895-96)* -- - -- - -
1896-1914; 1963-64 -- 3,652 - - --
New Reservation cnl nr{at) 12603500 1904~ pub with - -- - -- -
Parker (Yak} sta. 5050
01d Reservation cnl nr (at} Parker 12504000 1904; 1905*; 1906~ - - - - -
{WPT) ub with sta 5050
Sunnyside cnl ar Parker {Yakima WPT) 12504500 904- pub with - -- - - -
' sta 5050
9 Yakima R nr Parker {Wapato) 12505000 1508~ -- 3,660 - 65,000(12/23/33) 0.6 (2555}77)
Reservation Drain at Alfalfa 12505500 1912-23 - - - - -
Toppenish Cr nr Ft. Simcoe 12506000 1609-24 - 122 - - -
Simcoe Cr blw Spring Cr nr Ft. Simcoe 12606500 1909-23 - 81.5 - -- -
Toppenish Cr nr White Swan (Wapato) 12507000 1909-11; 1912+ - 370 - - —-
Toppenish Cr tr nr Toppenish 12507300 - 1955-74 1.24 - - -
Toppenish Cr at Alfalfa 12507500 1909-12 -- 625 - -- -
Satus Creek:
Shinando Cr:
Shinando Cr tr nr Goldendale 12507600 - 1955-74 .38
Shinando Cr nr Goldendale 12507650 - 1953; 195559 7.94 -- - -
Satus Cr tr nr Toppenish 12507660 - 1953; 1956, 8.54 - - --
1961; 1963-
Satus Cr nr Toppenish 12508000 1908-13 - 2n - - --
Satus Cr blw Dry Cr nr Toppenish 12508500 1913-24 - LK) - - -
Yakima R tr ar Sunnyside 12508800 -- 1954-73 1.9 -- -- -
Yakima River at Mabton 12508990 1970- - 5,359 -- 37,200 (VN7/74) 320 (3/25/77)
Yakima R nr Mabton 12509000 1911-14 5,400 - - -
Yakima R near Prosser 12509500 1904-6; 1913-33 -- 5,453 -- -- -
Kennewick Canal nr Chandler 12509600 1956~ yrly div only with sta 5105 - - - -
Snipes Cr:
Snipes Cr tr nr Benton City 12509800 -- 1967~ 5.18 - - -
Kiona Canal nr Kiena 12510000 1904; (1905; 1908- - -— - - -
09)*; 1910-11 :
10  Yakima R at Kiona 12510500 1895%; 1896- -- 5,615 - 67,000 (12/23/33) 105 (9/11/06}
1915; 1933-
Webber Canyon Cr nr Kiona 12510600 = 1955-74 2.88 - - -
Cold Creek: )
Cold Cr tr nr Priest Rapids 12510620 ~- 1967-75 .89 . - -
Yakima R tr nr Kiona 12510700 - 1955-74 3.35 -- - -—
Kennewick Canal nr Kiona (Rchind-Knwk) 12511000 1904; 1905*; -- - - - -
1910-11
Lower Yakima Canal ar Kiona 12511500 1905*; 1910-11 - -- -— -— -
Yakima R nr Richland 12512000 1%06; 1907-6* - 6,155 - -- -

1909-11

*Gage helghts, elevations, or gage heights and dfscharge measurements only,
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Drainage
Site No. Station No. Station name area (mi?)
1 12484500  Yakima River at Umtanum. 1,594
2 12488000 Bumping River near Nile 70.7
3 12488500 American River near Nile 78.9
4 12491500 Tieton River at Tieton Dam 187
near Naches
5 12492500 Tieton River at headworks, 239
downstream from Tieton Canal
near Naches
6 12494000 Naches River downstream from 941

Tieton River near Naches
7 B12502550 Combined North and South Forks 93.7
Ahtanum Creek upstream from

diversions
a 12502500 Ahtanum Creek at Union Gap 173
9 12505000 Yakima River near Parker 3,660
10 12510560 Yakima River at Kiona 5,615

Note: Station numbers are all U.S. Geological Survey stations
except that marked "8," indicating U.S5. Bureau of
Reclamation number.

FIGURE 15.—Locations of selected continuous—+record streamflow-gaging stations.
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TABLE 6.--Annual discharges of Yakima River at Umtanum and at principal stream sites within
study area above diversion facilities, during 1960-77 water years

[Data from U.S. Bureau of Reclamation (written commun., 1979}]

33

Site Station Station name and
No. in  number drainage area (mi?) Thousands of acre-feet
fie- 19 1960 1961 1962 1963 1984 1965 1966 1967
1 12484500 Yakima River at Umtanum (1,594) 2,242 2,035 1,616 1,662 1,472 2,080 1,288 1,580
2 12488000 Bumping River near Mile (69,3) 236 250 186 180 209 216 158 208
3 12488500 American River near Nile {78.9) 172 202 143 160 164 177 136 173
4 12491500 Tieton River near Tieton Dam (187.0} 466 397 212 410 264 454 218 345
7 12502550 Combined flows of North and South
Forks Ahtanum Creek (93.7) 54 77 55 7 46 68 E)l n
Totals 3,170 2,961 2,272 2,483 2,155 2,995 1,91 2,374
Percent of a\;erage for 1960-77 116 . 108 83 91 79 110 70 87
Site Station ii?ﬁf"t
No. in  number Thousands of acre-feet of 1977
fig. 15 discharge
1968 1969 1970 1971 1972 1973 1974 1975 1976 1977 Average! to average
1 12484500 1,920 1,928 1,343 1,918 3,052 1,510 2,201 2,082 2,562 1,756 1,872 67
2 12488000 224 - 215 173 245 318 152 N3 239 282 10 217 47
3 12488500 183 185 160 220 25 121 274 19 215 68 178 8
4 12491500 373 aa 335 376 580 392 445 420 533 253 389 65
7 12502550 63 76 59 85 109 35 122 72 76 17 67 25
Totals 2,763 2,825 2,070 2,844 4,304 2,211 3,356 2,964 3,668 1,695 2,723 62
-Percent of 101 103 76 104 158 N 123 109 135 62 - --

average for 1950-77

"Average may not agree with that in table 7 due to rounding.



TABLE 7.--Mean monthly and annual discharges of Yakima River at Umtanum and of principal streams within study area above diversion facilities, 1960-77
water years, compared to discharges during 1977 drought water years

(Data from U.S. Bureau of Reclamation (written commun., 1978}, 1977 discharges are given in parentheses.]

Site Station name ’ ’ ’ Thousands of acre-feet ’ o
No. in  Station and drainage Mean
fig. 15 No, area (mi?) Oct Nov Dec Jan Feb Mar Apr May June  July Aug Sept annuai!

1 12484500 Yakima River at 79.8  58.1 102,6 118.5 1151 133.6 200.00 258,2 241.0 211.2 207.1 141.4 1,872.6 .
Umtanum (1,594) (92,3} (30.5} (32.1) {41.6) (3.8) {33.3) {102.6) (150.7) (174.6} (233,6) [206.0) {126.7) {1,255.3)

2 12488000 Bumping River 10.3 9.6 15.8 13.5 0.9 - 9.8 1.0 28.8 45.8 29.5 18.2 13.7 216.9
near Nile (70.7) (8.3) (5.7) (4.4) {5.3) (.6} {.2) (.7) (19.7}) (19,5} (7.3)  (16.2) (12.6) (100.5)

3 12488500 American River 4.4 7.6 10.8 10.2 9.0 9.2 14.5 7 43.8 20.1 6.7 3.8 171.2
near Nile {78.9) 3.3y (3.7) {2.9) (3.1} (2.7) {2.9) (10.2) (12,5} (16.8) (4.2) (2.7 (3.3) {68.3)

4 12491500 Tieton River at 12.7 5.0 10.4 10.9 1.0 3.7 42,6 49.5 66.5 76.2 64.6 389.8

8.7
Tieton Dam near (24,5) (2.6) (3.5) {.3) {.2) {(.3) {4.1) (16.6) (19.8) ({42.0) (69.8) (69.4)} {253.1}
Naches (187}

7 12502550 Combined flow of 1.8 2.3 2.8 3.9 4,2 5.4 8.2 14.8 14.0 5.4 2.5 1.8 67,1
North and South (2.0} (1.8} {1.5) (1.1} 1.3) {1.3) (2.1) {2.2) (1.7} {(.8) (.7) (.8) (17.3)
Forks Ahtanum Creek
above diversions
{93.7)
Totals 109.0 82.6 142.4 157.0 147.9 175.0 265.4 3.5 3941 332.7 310,7 225.3 2,723.6

(130,4) (44.3) (44.4) (51.4) (36.6) {38.0) (119.7) {201.7} (232.4) (287.9) (295.4) (212.8) (1,694.5)

Percent that 1977 total was of
1960-77 average 19,6 53.6 n.2 32.7 24.7 2.7 45.1 52.9 59.0 B6.5 95.1 94.5 62.2

TMean annual di scharges may not agree with that of table 6 due to rounding,
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FIGURE 16.—Comparisons of annual precipitation at Yakima Airport, total
stream inflow at selected sites, and total irrigation diversions
during 1960-77 water years.
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sions during 1960-77 water years (solid lines), compared

to monthly values during 1977 drought year (dashed lines).
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Floods

Floods have occurred along the prinecipal rivers periodicslly, the larger ones
usually resulting from a combination of heavy rainfall and warming temperatures
with an aceompanying rapid melting of the mountain snowpack. Although dikes and
levees protect some reaches of the principal rivers against overbank flooding,
unusually high discharges occasionally top the banks and inundate the flood plains.
Several reports by the U.S. Army Corps of Engineers (1968, 1970, 1972, 1975) include
maps of reaches of the Naches and Yakima Rivers that are subject to flooding
during a 100-year flood, a flood of magnitude that on the average will occur once in
100 years. Areas covered by water in the Toppenish Creek and Satus Creek basins
during the flood of January 1974 were mapped by the U.S. Geological Survey (1975).

The above-noted areas subject to flooding in the study area are shown in figure
18. Such areas include those along the Naches River near Naches; along the
Yakima River between Yakima and Union Gap, between Parker and Mabton, and in
the West Richland-Richland area near the river's mouth; and along Toppenish and
Satus Creeks.

The annual peak flows at selected long-term gaging stations, for the period
1960-77, are given below:

Station name

Thousands of cubic feet per second

and number 1960 1961 1962 1863 1964 1965 1966 1967 1968

Yakima R. at Umtanum 19.0 8.6 8,12 6,77 5,77 W.7 4.43 6,44 B.60
(12384500)

Bumping R. near Nile 1.15 1.1 .863 1,10 1.68 802 1.02 1.27 1.18
{12488000) L.

American R. near Nile 1.08 1.84 .792 1,09 1.4% 1.06 1.75% 1.53 2.84
(12488500)

Tieton R, at Tieton Dam 2.08 2.32 1.42 1.594 1.23 2.36 1.49 - 2,44 1.82 -
near Naches {12491500) '

Naches R. below Tieton R. 2,12 7.24 3.89 5.25 8,15 6.25 6.04 6.70 5.10
near Naches {12494000)

Ahtanum Cr, at Union Gap 028 397 303 1,34 .408 798 .260 .386 .449
{12502500)

Yakima R. near Parker 27.4 12,2 10.7 15.6 6,77 22.9 6.52 9.90 14,3
{12505000)

Yakima R. at Kiona 18.7 13.0 11.3 13.5 B.68 22,4 6.82 0.5 .
{12510500) ! 15.2

Thousands of cublc feet per second

Station name

and number 1969 1970 1971 1972 1973 1574 1975 1976 1977

Yakima R. at Umtanum 7.99 4.20 .11 V.7 5.05 10,9 8.44 .
(12384500) 1.6 41

Bumping R. near Nile 1.18 1.55 1.08 2.24 Nz 2.8 1.53 .34 7.0
(12488060) : 1 o

American R. near Nile 1.65 2,10 1.43 2.05 1.77 3.24 .9 L34
{12488500) 33 68

Tieton R, at Tieton Dam 2.38 1.60 1.62 2.52 1.84 4,02 2.52 2.56 1.1
near Naches {12491500)

Naches R. below Tieton R, 8.10 6.76 8.75 101 3.47 12.8 7.21 140 1.55
near Naches {12454000)

Ahtanum Cr. at Union Ga 460 316 448 660 .240 .
(32502500, p 310 .452 . 596 050

Yakima R. near Parker 12.6 5.86 14,2 20,2 8.94 28,0 11.3 6.7
(12505000} S 3.8

Yakima R, at Xiona 14.4 8.28 14.4 20,2 8.61 39,7 12.9 28.3 3.4

(12510500}
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Canal Diversions and Return Flows

The study-area lowland contains a complex system of streamflow diversion
points, canals, and return-flow drains and wasteways. Most of the diversions are
for irrigation, but a few are for electric-power generation and municipal and
industrial supplies. The relative positions of all significant diversion points on the
streams are shown diagrammatically in figure 19, and photographs of diversion
points of selected canals are shown in figures 20-26. Diversion and discharge data
collected by the U.S. Bureau of Reclamation and the Wapato Irrigation Distriet
(written commun., 1979) are presented in the basic-data tables at the end of the
report. Included there are monthly and annual data covering the 1960-77 water
years for municipal, industrial, and hydroelectric power diversions (table 30) and
irrigation diversions (table 31).

The irrigation system includes canal diversions directly from the basin's
streams and intercanal diversions—those made from the Roza, Sunnyside, and
Reservation Canals to those serving small irrigation distriets. The numbers of
diversion points on the principal streams and the mean annual quantities diverted
from each stream for irrigation, power generation, and municipal and industrial
supplies gre summarized in table 8. :

TABLE 8.--Summary of available data on mean annual discharges at selected stream sites,
and mean annual quantities and purposes of diversions from principal streams
1960-77 water years

[Data from U.S. Bureau of Reclamation {written commun., 1978}.
Yalues are rounded to three significant figures, except
those less than 10]

Thousands of acre-feet (rounded)

Mean Municipal Total
Stream site annual Irrigation Power and industrial diversions
discharge
Yakima River at Umtanum 21,870 1,750 1,180 9.2 2,940
Naches River near Naches 2893 167 273 9.1 449
Tieton River near Tieton Dam a3s90 102 - -- 102
North and South Forks
Ahtanum Cr above diversions N 15.6 - - 15.6
$imcoe Creek -— 3.4 —-— - 3.4
Toppenish Creek b 574 -- -- 574
Satus Creek b1.1 21.5 - - 21.5
Totals {rounded) 3,150 2,630 1,450 18.3 €4,110

AFar period 1960-77.
bror period 1960-75,
CTotals of column and row do not match, due to rounding,
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FIGURE 20.—Roza Canal diversion at Roza Dam on Yakima River.
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FIGURE 21.—Roza Canal.
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FIGURE 21.-—~Roza Canal—Continued
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FIGURE 22.—Reservation Canal diversion from
Yakima River below Union Gap.

FIGURE 23.—Sunnyside Canal diversion from
Yakima River near Parker.
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FIGURE 24.—Satus No. 2 Pump Canal.
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FIGURE 25.——Chandler Power Canal diversion from
Yakima River at Prosser Diversion Dam.

FIGURE 26.-~Richland Canal diversion at
Horn Rapids Diversion Dam.
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A comparison was made of the relations between the mean annual
precipitation at the Yakima Airport (table 2), stream inflow to the study area at
selected sites (table 6), end-of-month reservoir contents {table 9), and diversions
from the principal canals (table 10} during the period 1960-77 and during the 1977
drought water year. As given in table 10 and shown graphically in figure 17, the
great variations in precipitation and stream inflow were not reflected by
significant changes in irrigation diversions during the same years. Although total
recorded streamflow during the 1977 drought water year was 62 percent of the
average during the 1960-77 water years, the total irrigation diversion during 1977
was 91 percent of the average for the 1960-77 period.

Mean annual diversions by individual canals during the 1960-77 water years are
compared with diversions during the 1977 drought water year in table 11.
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TABLE 9.--Mean monthly end-of-month contents of Rimreck and Bumping Reservoirs during 1960-77 water years and monthly end-of-month
. contents during 1977 drought water year

{Data from U.S. Bureau of Reclamation {written commun,, 1979}, See table 29 at end of report.]

Reservoir Period End-of-month reservoir contents, fn thousands of acre-feet
and [water
capacity years} Qct Nov Dec dJan Feb Mar Apr May June July Aug Sept
Rimrock 1960-77 69.2 84.9 100.0 16.6 132.5 1446 144.3 64,2 189.3 165.6 114.3 64.1
(198,000 acre-ft) 1977 92,1 101.6 108.7 120,17  129.8 140.0 154,9 162.2 175.5 149.9 99.2 46.6
Pct 1977 of
1960-77 133.1  119.7 106.7 103.0 98.0 96.8 107.3 98.8 92.7 80.5 86.8 i2.7
Bumping 1960-77 4.8 7 5.8 7.9 8.1 9.7 13.7 26.4 -32.9 27,7 17.3 8.4
{33,700 acre-ft) 1977 5.7 4.8 4,7 4.4 9.3 13.6 26.8 35.1 34,3 3.4 18.3 10.4
Pct 1977 of
1960-77 118.8 67.6 69.1 55.7 102,2 140.2 195.6 133.0 104.3 113.4 105.8 i23.8
Total of bath . .
reservoirs 1960-77 74.0 92.0 100:8 124.5 141.6 154.3 158.0 190.6 222.2 193.3 121.6 72.5
{231,700 acre-ft) 1977 . 97.8 106.4 113.4  124.5 139,01 153,6 181.7 1%87.3 209.8 181.3 117.5 57.0
Pct 1977 of )
1960-77 132.2 15.7 106.2 1§00 98.2 93.5 115.0 103.5 94.4, 93.8 96.6 78.6

TABLE 10.--Stream inflow to study area at selected sites, and
total recorded irrigation-canal diversions, 1960-77 water years

{Data from U.S. Bureau of Reclamation and Wapato
Irrigation District (written commun., 1978)

Percentage of

Thousands of acre-feet recorded diver-
sions to recorded

Water Stream Irrigation-canal stream inflow
year inflow diversiens {rounded to pct)
1960 3,170 2,256 n

1961 2,961 2,219 75

1962 2,272 2,325 102

1863 Z,483 2,138 86

1964 2,155 2,343 109

1965 2,995 2,296 77

1966 1,9M 2,308 121

1967 2,374 2,297 97

1968 2,763 2,323 84

1969 2,825 2,179 77

1870 2,070 2,243 108

18N 2,844 2,226 78

1972 4,304 2,257 52

1973 2,21 2,218 100

1974 3,356 2,224 66

1875 2,964 2,206 4

1976 2,668 2,281 62

1977 1,995 2,245 113

Average 2,723 2,254 83
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TABLE 11.--Mean annual diversions by irrigation canals during 1960-77 water

years compared to diversions during 1977 drought water year

[Data from U.S. Bureau of Reclamation {written commun., 1979},
except those covering Yakima Indfan Reservation, which are from
Wapato Irrigation District {(written commun,, 1979},

rounded to nearest 100 acre-ft.]

Yalues are

USBR .
station Thousand of acre-feet! 1977
No. in Canal name Average Percent of
figure 19 1960-77 1577 1960-77
From Ti{eton River:

veton Canal 98.1 97.9 95.8
38603 Cobb Upper Side Canal .5 3 60.0
3ao02 Sinclair and Cobb Canal .9 1.0 ina
38001 Tenant Canal 2.0 2.0 100
From Naches River:

merick Canal R 3 60.0
34002 Anderson Canal 1.6 1.4 87.5
33005 Hile Ditch Assn, Canal 4.2 3.8 90.5
33003 Carmack and Parker Canal 1.2 1.1 91.7
33004 Frederick and Hunting Canal .8 .6 75.0
33002 - Stevens Canal 2.6 2.6 100.0
33001 Naches-Selah Canal 45,1 51.4 14
300 Wapatox Irrigation Canal 1.7 6.8 88.3
30013 Foster-Naches Canal 1.0 1.2 120.0
30012 Clark Canal 1.2 1.0 83.3
300m South Naches Channel Canal 2i.7 27.5% 126.7
3omo Kelley and Lowry Canal 6.8 6.1 89.7
30008 - Gleed Canal 17.7 14.7 83.1
30007 . Morrissey Canal 1.7 .8 52.9
30006 Congdon Canal 16.5 18.1 110
30005 Chapman and Nelson Canal 4.7 .8 17.0
30008 Naches-Cowiche Canal 10,7 1.0 93.5
30003 City of Yakima Irrigation Canal 10.6 9.6 90.6
30002 Fruitvale Cana? 15.7 12.4 78.0
3000 01d Union Canal 1.3 1.7 68.1
From Yakima River:

oza Canal at 11.0 mile 356.5 274.8 7.
11002 Selah-Moxee Canal 24.5 26.1 106.5
10007 Moxee Co, Canal 4.6 3.2 69.6
10006 Hubbard-Granger Canal 10.8 11.4 105.6
10005 Unfon Gap Canal ’ 17.9 19.8 110.6
10004 Richartz Canal 5.4 3,6 66.7
10003 Blue Slough Canal 5.6 5.6 100.0
From Ahtanum Creek:

tanum Main Canal 13.7 3.5 25.5
502562 Ahtanum Low Canal 1.9 .6 3.6
From Yakima River:

eservation Canal (01d and New) 644.0 607.1 94.3
10001 Sunnyside Canal 441.7 402.7 91.2
08001 Snipes and Allen Canal 8.4 7.6 90.5%
from Toppenish Creek:
50600T Toppenish Feeder Canal 17.0 121 n.2
506002 Satus East Lateral Canal 45,5 42,2 92.7
506003 Satus 2 Pump Canal 96.5 109.2 1n3.2
506004 Satus West Lateral Canal 8.2 7.9 86.3
From Satus Creek:

atus Feeder Canal 21.5 24.7 114,98
From Simcoe Creek:

mcoe Creek Canal 3.4 1.0 29.4
From Yakima River:

ennewick {anal {via Chandler 98.3 94.6 96.2

Power Canat)
0200 Kiona Canal 12.9 12.5 96.9
01004 Richland Canal 2.3 .3 96.9
01002 Columbia Canal 85.5 86.1 100.7
Totals 2,240,9 2,066.8 92.2

TRounded to one decimal point {100 acres).
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Water Quality

Data Collection and Analyses

The quality of water in streams, irrigation canals, and return-flow drainage
canals in the lower Yakima River basin, along with that in lakes and reservoirs in
the area, has been the subject of much analysis and of many previous studies and
reports (table 1). The most complete data—those covering the principal chemical
constituents and daily water temperatures—have been collected from the Yakima
River at Kiona (station 12510500) since the 1952 water year. Data from other sites
on the Yakima River and its major tributaries were collected for various purposes
and with increasing coverage, as summarized in table 12 for the 79 sites shown in
figure 27.

~ Water-quality data collected through 1963 included those covering the
principal chemical constituents, specific conductance, pH, and temperature, but in
1964 microbiological data were included from nine stations. A study of surface-
and ground-water guality in the Yakima Indian Reservation in 1973-74 resulted in
collection of similar data at 18 streams and canal sites on the reservation
(Fretwell, 1979) a total of 38 stations in the study area provided chemical and
microbiological data in the 1974 water year. In 1976 a study of water quality in the
Sulphur Creek basin (P. R. Boucher, written commun, 1979) added data from 16
stations on major canals and drains.

Data collected during studies of suspended-sediment transport in the area
include those in reports covering the upper Columbia River basin (Nelson, 1974),
the study area in general {Nelson, 1979a), and the Yakima Indian Reservation
(Boucher, 1975; Nelson, 1879b). The report on water quality in the Sulphur Creek
basin by P. R. Boucher (written ecommun., 1977) includes suspended-sediment data
collected from 3 sites in 1975, 34 sites in 1976, and 7 sites in 1977.

Data for pesticides analysis were collected at only 3 sites, and trace-element
data were collected from 9 sites (table 12).

The physical, chemical, and biological quality of surface water in the lower
Yakima River basin is altered significantly as it discharges from the mountainous
upper reaches of the basin's streams and passes through the basin lowland to the
Columbia-River. As the water moves through the complex system of irrigation and
return-flow canals, the heavy influence of man's agricultural activities—cultivation
of the land, fertilizing of the crops, and spraying of pesticides—has its effects on
water quality.
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Interpretations of water-quality changes throughout various parts of the basin
have been given in previous reports (noted above and in table 1). For the purpose
of this report, a summary of the minimum, mean, and maximum values of various
water—quality data collected basinwide during the 1974 irrigation season
{April-October)--the year of the most comprehensive data collection effort--and
during the 1976 irrigation season in the Sulphur Creek basin is presented in table
13. The minimum and maximum values recorded for each parameter and the sites
with the maximum values are given in table 14.

The changes in selected water-quality charaecteristics throughout the lower
Yakima River basin were determined from the data collected at 36 sites (fig. 27)
during the 1974 irrigation season. The properties selected include concentrations of
nitrite plus nitrate, ammonia nitrogen, total phosphorus, dissolved orthophosphate
phosphorus, and dissolved oxygen, along with specific conductance and water
temperature. ‘The downstream changes in these properties in the Yakima River
meinstem are shown graphically in figure 28.

Water—quality data also were collected at the beginning and end of the 1974
irrigation season from streams, canals and drains in basins tributary to the Yakima
River. Minimum, mean, and maximum values of data collected on & more frequent
basis near the mouths of the tributaries—near points of discharge to the Yakima
River—are shown graphically in figure 29. The data sites are shown relative to
approximate discharge points along the Yakima River, in river miles above its
mouth.

Suspended Sediment

Studies of suspended-sediment concentrations and yields in irrigation return
flows during the 1975-76 irrigation seasons provided data from 10 sites on the
Yakima Indian Reservation (Nelson, 1979b) and 21 sites in the remainder of the
lowland (Nelson, 1979a). The data collected in 1976 (table 15) show that annual
sediment discharge in drains ranged from 250 tons from the Wamba Drain (site 73,
fig. 28) to 65,000 tons from the Sulphur Creek Wasteway (site 69). Sediment
discharges in the Yakima River ranged from 89,000 tons at Union Gap (site 24) to
152,000 tons at Kiona (site 78). Discharges from tributary streams ranged from 400
tons in Wide Hollow Creek (site 23) to 10,000 tons in Spring Creek (site 75).
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Pesticides

Data collected infrequently at only three sites indicated zero or low
concentrations of most pesticides. The maximum concentrations of selected
constituents (table 16) show that the water—quality criteria for maintenance of
healthy aquatic life {table 21) were exceeded only in the concentration of DDT and
lindane, at sites 64 (DID 18 Drain at Sunnyside) and 78 (Yakima River at Kiona).

Trace Elements

Sampling for concentrations of selected trace elements during the 1974-75
water years provided data from 14 sites (table 17, fig. 28). Water—quality criteria
vary considerably among different species of aquatic life, however, and the reader
is referred to the report by the U.S. Environmental Protection Agency (1977) for
pertinent information.

Water—Quality Criteria

The water—quality data presented in tables 13, 14, 16, and 17 may be evaluated
against criteria for drinking water supplies in table 18, for certain industrial uses in
table 19, for irrigation in table 20,and for freshwater aquatic life in table 21.

Lake-Water Quality

_ Data collected for determining selected water-quality characteristics of nine
lakes in the study area (fig. 30) are summarized in table 22. These data are from
reports by Dion and others (1975a, 1976b} that resulted from a 1974 reconnaissance
survey of lakes in Washington that evaluated existing conditions and provided a
data base for studies of future changes in lake-water quality.
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GROUND-WATER RESOURCES

Occurrence in Geologic Units

Ground water in the study area occurs principally in the (1) unconsolidated
alluvial sand and gravel of Quaternary age, (2) partially consolidated sand, silt, and
gravel, and consolidated sandstone, siltstone, and conglomerate of the Ellensburg
Formation of middle and late Miocene age, and (3) bassalt lava flows and associated
sedimentary interbeds of the Columbia River Basalt Group of Miocene age. A
fourth unit, composed mostly of andesitic lava flows of late Tertiary and early
Quaternary age, may be an aquifer, but well data are too sparse to confirm the
possibility.

The areal distribution of the geologic units in the study area is shown in figure
31, and examples of surface exposures of the Ellensburg Formation and basalt are
shown in the photographs of figure 32. Included on the map are areas underlain by
the poorly permeable and non-productive older bedrock and some younger volcanie
rocks, in the Cascade Range in the western part of the ares.

Alluvium

The alluvium of Quaternary age is composed of unconsolidated sedimentary
material deposited by streams along their channels and flood plains. The
predominant materials are sand, gravel, and cobbles, with minor admixtures of silt
and some clay and marsh deposits. In the study area the deposits range in known
thickness from a few feet to more than 150 ft. As shown in figure 31, the principal
areas of occurrence are along the flood plains of (1) the Yakima River between
Yakima and Union Gap, between Parker and Prosser, and in the West
Richland-Richland area, (2) the lower Naches River between Naches and Yakima,
and (3) the lower reaches of Ahtanum, Toppenish, and Satus Creeks.

The alluvium is generally permeable and contains ground water under
unconfined (water-table) conditions, with the water table at or near the level of
the adjacent stream. Shallow drilled or dug domestic and stoeck wells readily obtain
water from layers of gravel and coarse sand in the alluvium., However, because
few homes are situated directly on the alluvial flood plains, ground-water
development from the alluvium is minimal. Also, the few wells drilled into these
materials are ecommonly completed at greater depth, to tap the underlying coarser,
partly consolidated sand and gravel of the Ellensburg Formation, or the deeper,
more productive basalt aquifer. Pumping yields of most wells finished in sand and
gravel units of the alluvium are 10 to 20 gal/min {(gallons per minute), which is
adequate for domestic and stock supplies.
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Quaternary alluvium

Quaternary and Tertiary sedimentary deposits mostly Ellensburg Formation
of Tertiary age, with mantle of glaciofluvial, lacustrine, and eolian
deposits of Quaternary age. Includes Touchet Beds of Flint (1938)

Quaternary and Tertiary volcanic rocks, mostly andesitic lavas;
probably an aquifer, but well data sparse

Tertiary rocks of the Columbia River Basalt Group
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FIGURE 32.—Exposures of prineipal geologic units in study area.
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Ellensburg Formation

The Ellensburg Formation comprises partly-consolidated sand and gravel and
consolidated sedimentary rocks, mostly sandstone and siltstone, with some
conglomerate and claystone. Most of these rocks overlie the basalt flows, but
some layers are interbedded with upper flows of the basalt. The Ellensburg
Formation oceurs at depths of 100 ft or more beneath the centers of the major
lowland valleys and gradually rises to land surface at the valley margins. In basin
centers the thickness of the formation ranges from a few feet to as much as 1,000
feet; well 11/19-15A1, owned by the city of Wapato, penetrates 975 ft of sedimentary
materials, probably more than 800 ft being in the Ellensburg Formation. The top of
the formation is not everywhere well defined; in some places it grades upward into
similar deposits of alluvial sand and gravel.

The sand and gravel strata form the principal water-yielding materials in the
Ellensburg Formation. In areas where these materials are within 50 ft of land
surface--generally in the marginal parts of the synelinal valleys—the aquifer is
under unconfined (water-table) conditions. In deeper zones beneath the central
parts of the valleys and underlying finer-grained and more consolidated sand and
silt units, the water occurs under confined conditions.

Yields of properly constructed wells tapping the more productive zones of the
Ellensburg Formation are as much as 1,500 gal/min.

Columbia River Basalt Group

The basalt flows and associated sedimentary interbeds form the most
productive aquifer system (herein referred to as the basalt aquifer) in the Yakima
River basin. Ground water occurs principally in fracture and rubble zones
(typically at the tops and bottoms of most flow units), in vesicular and scoriacous
interflow zones, and in sand and gravel layers that occur between some flow units.
Water-yielding zones range from a few feet to 50 ft or more in thickness and may
extend laterally only short distances or several miles.

The basalt aquifer is the most heavily developed in the Toppenish Creek basin,
where yields of basalt wells range from 50 to more than 2,200 gal/min or more; the
larger yields generally come from several basalt units and (or) sedimentary
interbeds within the sequence. Because the various valleys in the study &area
(Ahtanum-Moxee, Toppenish, Satus, and Mabton-Prosser} are structural basins
formed in the basalt, ground water beneath the valley centers is generally under
greater artesian pressure (potentiometric head) than beneath the valley sides.
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Structural Control of Ground-Water Movement

The effeets of geologic structures on the direction and rate of ground-water
flow in the study area cannot be precisely determined from existing data. As
shown in figure 33, several major east-west trending anticlines {upward folds) and
syneclines (downward folds) in the area have formed topographic subbasins. These
may or may not have individual, nearly independent, ground-water systems, but
existing ground-water data are not sufficiently refined to permit adequate
interpretations of the geohydrologic relations among the individual topographic
basins. However, interpretations by previous investigators in the study area, based
primarily on water-level data from wells, provide general conclusions on the
effects of these structures.

According to an early study of the geology and water resources of the lower
Naches, Cowiche, Ahtanum, and Moxee Valleys (Smith, 1901), the occurrence of
ground water under high artesian pressure in the lower Ahtanum-Moxee Valley is
due largely to the basin's synelinal structure (fig. 33). The syncline occurs between
the Yakima Ridge anticline on the north and the Ahtanum Ridge-Rattlesnake Ridge
anticline on the south. The ground water there oceurs in basalt fracture zones and
interbedded sediments and is confined under pressure beneath less permeable strata
of basalt or finer grained sediments such as clay or silt. A later study of the lower
Ahtanum Valley by Foxworthy (1962) similarly interpreted the structural downwarp
in the basalt as causing the artesian conditions in that area.

Studies of the water resources and geohydrology of the Yakima Indian
Reservation by the U.S. Geological Survey indicate that ground-water movement is
largely controlled by geologic structures. According to studies of the Toppenish
Creek basin (U.S. Geological Survey, 1975) and Satus Creek basin (Mundorff, Mac
Nish, and Cline, 1977), ground water in both shallow sedimentary aquifers and
deeper basalt aquifers flows from the sides and heads of these structural subbasins
toward their centers, and then toward the Yakima River.

According to a several-phase study of the Yakima River basin by the U.S.
Army Corps of Engineers (1978d, plates 17 and 2l1), ground water in both the
sedimentary aquifers (alluvium and Ellensburg Formation) and basalt aquifers flows
generally toward the Yakima River from the adjacent valley sides (fig. 34). Ground
water beneath the Ahtanum, Toppenish, and Satus Creek basins flows eastward to
the river, and water beneath the Moxee Valley flows westward toward the river.
Similarly, ground water beneath the lower Naches Valley flows toward the Naches
River and southeasterly toward the Yakima River. Beneath the south slope of the
Rattlesnake Hills (south limb of the Rattlesnake Ridge anticline of Newcomb,
1970), ground water moves southerly toward the Yakima River.




EXPLANATION

——-'——— Syncline
—l——— Anticline
Rt

Direction of flow

. 0 110 1|5 MILES
46 (
oo T il © 0 ' 1'0 ' 2'0 KILOMETERS

FIGURE 33.—Principal geologie structures and generalized directions of
ground-water movement.

p

c9

NOLONIHSYM ‘NISYE H3AIH VINIMVA HIMOT IHL NI HILYM



GROUND-WATER RESOURCES

FIGURE 34.—Typical flowing artesian well in 1897.
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Of particular interest in the study area are aquifers containing water under
high artesian pressure; in some areas wells have large artesian flows. A notable
characteristic of the water is the rather high temperatures (66° to 80° F).
The two principal areas of flowing wells are the Moxee Valley near the town of
Moxee, and the Cold Creek valley in northwestern Benton County. The areas are
situated in valleys with synclinal structures in the underlying basalt. The Moxee
Valley is formed between the Yakima Ridge anticline on .the north and the
Rattlesnake Hills anticline on the south, and the Cold Creek valley is formed
between the Umtanum Ridge anticline on the north and Yakima Ridge anticline on
the south. The photograph in figure 34, taken during the study of the Moxee Valley
by Smith (1901) indicates the magnitude of flows of some of the more than 25
artesian wells in the area at that time. According to a statewide inventory of
flowing artesian wells (Molenaar, 1961), several wells in and near the town of Moxee
had reported flows ranging from 500 to 875 gal/min.

Four wells in the Cold Creek valley were drilled to depths ranging from 606 to
1,110 ft, and had artesian flows of 800 to 2,000 gal/min when recorded during the
period 1942-55. The wells now are owned by the U.S. Department of Energy.

Many wells drilled to depths ranging from 50 to more than 1,200 ft in the
Ahtanum Valley have produced artesian flows ranging from 20 to more than 1,500
gal/min. In the Toppenish Valley an oil test well (1117-24D2), drilled in basalt to
2,760 ft, had a reported flow of 1,200 gal/min in 1957; the water temperature was
72° Fahrenheit.

A summary of pertinent data from artesian wells in the study area having
recorded flows of 200 gal/min or more, or potentiometric heads of 5 ft or more
above land surface, is presented in table 23.
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Seasonal and Long-Term Water-Level Changes

Water levels in wells in eastern Washington normally are high during the late
winter and early spring, as ground-water bodies are recharged by seasonal
precipitation. The levels then decline during the summer and early fall, as
precipitation and recharge decrease and water is withdrawn from wells for
irrigation and other uses. Under natural conditions the water levels generally
return each spring to their previous levels, with only annual variations in
precipitation modifying the general pattern of similar high and low water levels
from one year to the next.

Long-term and continual declines in water levels are generally due to
long-term decreases in precipitation or, more commonly, to long-term withdrawals
from wells at rates exceeding the rate of recharge. Water-level measurements
have been made several times a year for many years at 1l wells in the study area.
The highest and lowest water levels in these wells during the period 1965-79 are
given in table 24. A graphical representation of seasonal and long-term
water-level changes in 5 of the 1l water-level observation wells is shown in figure
35.

The hydrographs in figure 35 show that three of the five observation wells are
used for irrigation supply and have had long-term, nearly continuous declines in
water level from year to year; the municipal- and domestic-supply wells have had
more nearly stable water levels over the years.

Ground-Water Quality

Chemieal and physical analyses of ground-water samples from the study area
(fig. 36) were made at widely separated times. During a statewide survey by Van
Denburgh and Santos (1965), water—quality data covering the period 1939-61 in the
study area were reported from 14 wells in Yakima County and 28 wells and 1 spring
in Benton County. Copies of pertinent pages of the appendix tabulation in that
report are presented in table 25. Subsequent chemical analyses were made of
water from 71 wells, all in Benton County, during the period of April 1976-April
1977. The water was examined for many constituents and characteristics; these
data are presented in table 26. '
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Areal Development of Ground Water

Data Available

Well records compiled over many years are maintained in files of the
Washington Department of Ecology (DOE) and the U.S. Geological Survey. The
records come from drillers' logs submitted to DOE as required by law for permits
for ground-water withdrawals—mostly for irrigation, public-supply, and
industrial-supply wells—or were obtained through personal contacts with drillers
and well owners during local studies of ground-water availability. Domestic-supply
wells far outnumber other wells in the area, but until recent years they have not
been recorded to the same extent as high-capacity wells requiring water rights.
Individual well records vary in the completeness of data obtained, however, and
only sparse data are presented for some wells. Computerized records of more than
3,800 wells in the study area were analyzed for pertinent information. A
condensed listing of data from 484 of those wells (table 32) was selected as
providing a representative sampling of ground-water conditions throughout the
study area. )

The areal distribution of recorded wells in the study area is shown, according
to townships, in figure 37. The summary data on well depths, pumping yields, use,
and number of flowing wells are presented in table 27, according to the nine
subareas outlined in figure 38 and briefly described below.

Naches Subarea

The subarea includes the Naches and Tieton River basins to the eonfluence of
Naches River and Cowiche Creek, about 3 mi upstream from the Naches-Yakima
River confluence. Most of the basin is in mountainous terrain, and the principal
ground-water development is in the lowland along the Naches River between the
Tieton River confluence with Cowiche Creek. The principal center of population is
the town of Naches.

Much of the lowland is irrigated by canal diversions from the Naches River
and only a few wells are used for irrigation. Most wells are used for household
supplies and a few are used for public supplies, many of these latter serving U.S.
Forest Service campgrounds in the mountainous area. Nearly all wells in the
lowland are less than 500 ft deep and yield less than 500 gal/min.
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Cowiche Subarea

The subarea covers the drainage basins of the North and South Forks Cowiche
Creek, and nearly all wells are situated in the agriculturally developed lower parts
of the two basins. This area, a large terrace formed by an andesitic lava flow of
Quaternary age, is irrigated mostly by canal diversion from the Tieton River. Of
113 wells for which water-use information is recorded, nearly a third are used for
irrigation and about 60 percent are for household supplies. More than half the
wells are in the depth range of 100 to 500 feet and yield less than 100 gal/min.

Ahtanum Subarea

The subarea includes the drainage basins of the North and South Forks
Ahtanum Creek and Wide Hollow Creek and the remaining lowland area west of
the Yakima River, between Ahtanum Ridge on the south and the eastern end of
Cleman Mountain on the north. Most agricultural development is in the lowland
below the confluence of the North and South Forks Ahtanum Creek, with most
irrigation supplies being diverted from the Tieton Canal and some from smaller
canals diverting directly from Ahtanum Creek. Of 745 wells for which water-use
information is available, about 70 percent are used for household supplies and 20
percent are for irrigation. The subarea has 12 flowing artesian wells.

Moxee Subarea

The subarea is bounded by the Yakima River on the west, Yakima Ridge on the
north, Rattlesnake Hills on the south, and the Moxee Valley drainage divide on the
east. The agriculturally developed lowland in the western part of the subarea is
irrigated principally by several canals diverting from the Yakima River, but wells
provide for irrigation of some areas, mostly upslope from the Roza Canal. Of 158
wells for which water-use information is recorded, about 42 percent are used for
irrigation and about 53 percent are for household supplies. The subarea has the
largest number of flowing artesian wells (27) of any of the subareas.
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Toppenish Subarea

The subarea includes the drainage basins of Toppenish, Agency, and Simcoe
Creeks and the south slope of Ahtanum Ridge, all bounded on the east by the
Yakima River. The area is entirely within the Yakima Indian Reservation and the
lowland is irrigated mostly by water from the Reservation Canal (Wapato Canal).
Of 538 wells for which water-use information is recorded, only 18 percent are used
for irrigation.

Data from 646 wells in the subarea show depths as great as 2,524 ft for wells
tapping the underlying basalt aquifer and yields as much as 5,000 gal/min.

Satus Subarea

The subares is mostly in the Yakima Indian Reservation and includes the
drainage basins of Satus, Logy, Dry, and Mule Dry Creeks and other areas bounded
by Toppenish Ridge on the north, Horse Heaven Hills on the south, Klickitat River
basin on the west, and the Yakima River on the northeast. The agriculturally
developed part of the subarea is rather small and limited mostly to the irrigated
areas below the Satus Pump Canal, which diverts from Topperish Creek on the
north. : :

Of 94 wells for which water-use information is recorded, most are used for
household supplies and only about 20 percent are for irrigation.

Rattlesnake Slope Subarea

The subarea extends from the crest of the Rattlesnake Hills on the north to
the Yakima River on the south, between Union Gap and Prosser, and includes a
small area on the north slope of Horse Heaven Hills between Prosser and Kiona.
The southern half of the slope below the Roza and Sunnyside Canals is irrigated
from the canals, but some irrigation by ground water occurs above the canals. Of
261 wells for which water-use information is recorded, more than half are used for
household supplies and about a third are for irrigation.
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Hanford-Richland Subarea

The subarea covers the broad, nearly flat area between the Columbia River on
the north and east, Rattlesnake Hills and Yakima River on the south, and the heads
of the Cold and Dry Creek basins on the west. The ecity of Richland, at the
confluence of the Yakima and Columbia Rivers, is the principal area of
ground-water development, along with the U.S. Department of Energy facilities in
the Hanford area.

As shown in figure 37, more than 700 of the 1,047 wells in the subarea arein
the Department of Energy facility; nearly all were drilled for examining geologic
and geohydrologic conditions underlying the area, but the data provided from these
wells are sparse. The major source of irrigation is the Richland Canal, which
supplies water to farms along the Yakima River, and only 64 wells are reportedly
used for irrigation—mostly in the Richland area (sprinkling of lawns and gardens).
Several wells are also used for irrigation near the Columbia River in the
northernmost part of the subarea and in the Cold Creek area.

Kennewick Subarea

The subarea extends between the cerest of the Horse Heaven Hills on the south
and the Yakima and Columbia Rivers on the west, north, and east, between Kiona
and Wallula. Gap. The city of Kennewick is the principal area of business and
residential development, but a large area of agricultural land on the slopes above
the town is irrigated from the Kennewick Canal. Of 241 wells for which water-use
data are recorded, about 62 percent are used for household supplies and 28 percent
are for irrigation.
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WATER USE

Information on water use in the study area includes that provided in (1) U.S.
Bureau of Reclamation tabulations, of monthly and annual irrigation-canal
diversions (table 31) and power diversions during the period 1960-77 (table 30) and
(2) the report by Dion and Lum (1977), which summarized munieipal, industrial, and
irrigation water use statewide during 1975. Modifications of the latter data were
made to adjust for slight variations between the quantities calculated for the
WRIA's and county areas covered in that study and those covered in the present
study.

The data obtained from the foregoing sources are summarized below for the
calculated water use during 1975, the year for which most data are available.

Quantity of water used
(thousands of acre-feet)

Purpose Ground water Surface water
Municipal supply 16.9 24.4
Industrial supply 26.9 405
Irrigation . 10.4 2,300
Totals 54.2 2,730

Total water use for individual household supplies, virtually all from
ground-water sources, was calculated on the basis of 100 gal/day per person, for an
estimated rural (non-municipally supplied) population of about 74,300 peaple, and
found to be about 8.3 thousand acre-ft per year. Total water use based on the
foregoing calculations is about 62.5 thousand acre-ft from ground-water sources
and 2,730 acre-ft from surface-water sources.
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TABLE 12.--Types and periods of record of water-quality analyses {n study area

River
mile
. upstream
UsGS : from main
No, in Station Station name strean
fig, 27 No. (with some abbreviatiens) Junction? 1960 1951 1962 1963
) 12484500 Yakima River at Umtanum cmcescmcmmceesas  e;cescesessecesmee===
4 12484900 Yakima River at Roza Dam-~--=--==-cc--eeemaa-ans 127.9  ceeesecsessssascesasa
3 12485005 Roza Canal at 8eam Rd nr Zi1lah--- -—— —=e -
4 12485010 Roza Canal at Scoon Rd nr Sunnysfde--------se=mccacceax S S —
5 12485012 Roza Canal below Sulphur Cr Wasteway nr Sunnyside---<--- -~ -

- B 12485014 Roza Canal at Black Canyon Cr nr Sunnyside---w--e-mceeae mmdmmesmas e ——————
7 12485016 Roza Canal at Factory Rd nr Sunnyside -- S SR —
B 12485018 Roza Canal at Wilgus Rd nr Grandview-e---=-ccwee-w = eseeeesssccsccccece=s
9 12487200 Middle Fork Naches R nr Cliffdell-ccmemccccmmmmmesnsanes Soccmccecccooaas c

10 12488000 Bumping River nr Nile-- ———— ————— - -

n 12488100  Bumping River at Amer{can River--e------e--- c

12 12488500 American River nr Nile- - - C

13 12489300 Rattlesnake Creek nr Hile-- —— C

14 12489500 Naches River nr Nache§-=eeemmemccmccaccaan —ermmmmmmm———— c

15 12492500 Tieton River at Oak-Cr Game Range nr Naches-=-----=ca—-- . memmmemcemee—— c

16 12494400 Maches River at Naches —ama - - ¢ —mmeeae— e m——

17 12498700 Maches River nr Yakima---+ess= C c C

18 12493000 Naches River at Yakima-- - weeemesmmmeemnaaan

19 12500010 Yakima River nr Terrace Heightg§eescccmcmmmcmcccmeaanean - 13,2 ememtecacsvsssannsres
- 20 12500420 Moxee Drafn at Birchfield Rd nr Unfon Gap----=-===-=w- - S

21 12500439  Wide Hollow Cr at Goodman Rd at Union Gap------==s=ece=-e 2.8 - -

22 12500440 Wide Hollow Creek at Union Gap------ S — 1.5 = ceeccecsmccccmccce--

23 12500445 wWide Hollow Cr nr mouth at Unien Gap--------= .6 -— -

24 12500450  Yakima River above Ahtanum Cr at Union Gap -

25 12500600 North Fork Ahtanum Creek at Tampico ———-- 1.3 S P

26 12501600 South Fork Ahtanum Creek at Tampica - 7 ===

27 12502490  Ahtanum Creek at Goodman Rd at Union Gap---========= nem 2,2 -

28 12502500  Ahtanum Creek at Unfon Gap--=-- - -

29 12503500 Reservation Canal near Parker-ccce—ccecccamccdecnemmmnas 0 T -

30 12503950 Yakima River at Parker------cacccccccececcccmccnanaanaa- - 104.6 -—-- -

i 12504505  Sunnyside Canal -at Beam Rd nr Granger- - --

3z 12504510  Sunnyside Canal at Maple Grove Rd nr Sunnyside----- wvmme | emmemcececacssme-sses

33 12504512  Sunnyside Canal below Sulphur Cr Wastewzy nr Sunnyside-- w——— -

34 12504514  Sunnyside Canal at Ediscn Rd nr Sunnysf{de--«=-emmma-eace

35 12504516  Sunnyside Canal at Bethnay Rd nr Grandview-----=--ecce--

35 12504518 Sunnyside Canal at Grandview---- . [

37 12505000 Yakima River nr Parker ———— ——a= LT cT cr

EEE eSS SRS AN - .y -

CT cccccasuvnermenas

K|} 12505300 Yakima Rfver nr Toppenish (1.6 mi N of Toppenish}--=w=s=
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Tr, trace elements;

P, pesticides;

Mb, microbiological (coliform, etc.);
§, suspended sediment.

C, general chemical and physicaly

B, biological{plankten, periphyton, etc.);
T, daily temperature, or often;

Cd, datly specific conductance;

Types of data:

1964 1965 1966 1967 1968 1969 1970 191 1972 1973 1974 1975 1976 1977
— TS TS (- J—— alemmameen CHb CMb R —
------------- CBCAT  CCdT CCATMb  CMbCAT  CMbCAT - - convans
-- —————- CMb b CMb CHb C4TS  --—-- S —
——— -- cmm———- —maee --- - Cd1s
-------- - - —m—————— R Y o)
--- et ccmccccceeeesee—————— - -- -~ CdTS
-------- --- --- CdTs
- --- —eeeee ceesesemam oo TS -CdTS
CTeMb  CTrtb N - S T TR ——
asmmns - - — R - ———
CTritb - cemmeeea ce- -
[0 . T TS 1] 1 J
CTrMb  ==m- e eeemeseseeteto oo eacc e m e ———————
o A G L I T T — - meammmeedieeee oo caeceemmmeeeeee————————— vevmvm—————
CTrib CTrMb CTrid et mmmeecmmccsaese e eeseaanne
- - CMb TS TS TS emmecloee- S CHD==msmsmmmeemaan
CTrMb CTritb CTrMb  CTrb  CMb CTr CMD  wmmemommmm oo
-s - - CTrMb O (1 J—
S CHb CMd  CHb CMb 31— c
————ee - awmmmmm e mcecemnnacaemm———mmmma ———- ———- M TSCMb  CdTS------
-- B R T CMb (o S
- -- R CMb = CMb o T .
—mmmeeeceeoanan - -= CHb CMDTS  CdTS  ----
-- —- --- S 18 () -
- -- S - S— (o) £ Sp— B
emmmam—— --- - S ---- CMBTr  =mmmmmmm TR
- -- — - CMbTr
- -- - - O CMBTS  CATS  ~----
------- B ) L ——
--------- O - CMb b O CMb CMbTr  CMb CHb
-------- - - CMb b CMb CdiS  CdTS ---
am-— - O —m——ame—mm——— anme TSP eee
e -—- -== CdTS ---
-- SR ——-- - eeeee CATS ---
ememmccnaas cmeeeettttta oo cceeae S ) -
—m—eeeeen mmeeemtamemmmmmmeemmeesseseeeemem—aanen S TS LTS ---
CTrcd CTrCd CMbCd  CCdT CMbCd  CMbCd  CMbCd =-ew==---=m=m---=  CMbTF  CMb CMb  CMb  ---
™ T T T T T —ee- -
-- o CMb CHd Qb =mmmmmen CMb
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TABLE 12,--Types and periods of record of water-quality amalyses in study area--Continued

River
mile

. upstream
UsGS from main
No. in Statfon  Statfon name stream a
fig. 27 No. (with some abbreviations) junction?® 1960 1961 1962 1963
39 12505350 East Toppenish Drain at Wilsocn Rd nr Toppenish-veecrea-us eeesssraemneamanm——a-
40 12505410 Sub 35 Drain at Parton Rd nr Granger------=-esee--eessss  ===-s-—scesseeaccceeo
4 12505450 Granger Drain at Granger - - -
42 12505480 Wanity Stough at Rocky Ford Rd nr Toppen{sh--------.---- eemmmmmmmmmmcccea————
43 12505500 Marfon Drafn nr Granger- SRR
a3 12506000 Toppenish Cr nr Ft Simcoe " - -
45 12506300 MNorth Fork Simcoe Creek nr Ft SimCoe-----m-emmcaccccaee-
46 12506330 South Fork Simcoe Creek nr Ft Simcoe —————
47 12506600 Agency Creek nar Ft $imcoe==s--e-mmmsmmmmcmcacocacmcnman=
43 12507030 Mud lLake Drain nr Harrahe---- S — 26.5
49 12507100  Mi11 Cr at Canyon Rd nr White Swane-—-eescevassvaasmeaan
50 12507500 Toppenish Cr at Alfalfa ——— N
51 12507508 Toppenish Cr at Indian Church R4 nr Granger--=-e----e--- 2.4
52 12507510 Toppenish Creek nr Satus - —
53 12507560 Coulee Drain at North Satus Rd nr Satus
54 12507940 ° Satus Creek above Logy Creek nr Toppenish--------------- 6
55 12507950 Logy Creek nr Toppenish - 5 eeceveeccmemsmmmama--
56 12508480 Dry Creek nr Toppenish--- 83.0 = emmmmemmcmmmecemeee-
57 12508590 . Satus Creek-at-Plank Rd nr Satus - 77,0 mmmeee- SR
58 12508600 ‘Satus Creek nr Satus - - --
59 12508610  Satus Creek at North Satus Rd 2t Satus-secseserecsccsces | - -
60 12508621 Satus Creek at Satus . - 1.5 -
61 12508630 South Drain nr Satus ——— 108 eemmemmeeeemeeee e
62 12508660 Satus Drain 302 at Hwy 22 nr Mabton--- -—— 1.0+
63 12508690  Satus Drain 303 at Looney Rd nr Mabton------c-ccccccaane 1.0+ ---
64 12508790 DID 18 Drain at Sunnysideeeeeeecccmccececamemccacacccess | sceesecccececececoeoo
65 12508810 Washout Drain at Sunnyside cmmcemsms  meseeeeee——— —————
&6 12508820 Black Cayon Creek at Waneta Rd nr Sunnyside---==m-=-=na - - -
67 12508830 DIO 9 Orain nr Sunnyside e —m——
&8 12508840 DID 3 Drain nr Sunnyside eemmmmmmmmmmm—cm—ma——
69 12508850  Sulphur Cr Wasteway nr Sunnyside {McGee Rd)----——--en .= 61,0 m——-
70 12508990 Yakima R at Mabton cemee 59,8 eememecmcccmcccmaooa-
n 12508997 Grandview Drain at Chase Rd nr Sunnyside------ emeemaee -
72 12509489  Yakima River at Prosser ——— 47.4 am——
13 12509492 Wamba Drain at Prosser - - 46+ cmemammcmccaseeenee=-
74 12509496 Shelby Drain at Shelby Rd at Prosser--ecccececcecmccacaao 45+ B e TP
75 12509700  Spring Creek at Hess Rd Nr ProssePe-sm-mmemcmsessessemee 4178  =cccccececccamaceaa--
76 12509820 Snipes Creek nr Prosser-eeseeeeccemmmccoo—oa - 41,8  emmee— e ——————
n 12510200 Corral Canyon Creek nr Benton City 33,5 mmmmmmtuetmmcccc—c———
78 12510500  Yakima River at Kiona- —— 29.9 cT cT cT cT
79 12511800  Yakfma River at Yan Griesan Bridge nr Richland=e---+==== B4  ccceeemmccccocmmmaaaoo

8River miles are estimated where not given in previous publications,

which include U.S, Geological Survey annual streamf]ow summaries, and Columbia

Basin Interagency Committee {1964),
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Types of data:

C, general chemical and physical;

B, biological (plankton, periphyton, etc.);

T, daily temperature, or often;
Cd, daily specific conductance;

Tr, trace elements;
P, pesticides;

Mb, microbiclogical (coliform, etc.);

S, suspended sediment.

1964 1965 1966 1967 1968 1969 1970 19N 1972 1973 1974 1975 1976 1977
- e --- s C4TS =mm-
---------- ——————— em———— CMb
———— ———— T CMbTr
- tMb CMb CMb - CMb
O S PRV v +CMbTP
- ————— .- - CMbTr
- B S CMbTr
D e T PR - CMB(4/74) =eemmmmmmmmceeea
......... - ---- - e CMbTr
———a —a- - . CHb  ==eeemeeemcemcmacenna-
.......... ( —— cememmmmcam-
— .- -—- S S 1s of, | S J—
B e et CMb CHY —mmmmmmmmmee
----------- - s CdTS  ----
mmmemmmeaeaa- ne- CMbTr
----------- - - [171°) S
mmmmmmm————— S S CMb mmmeemmmscmmmmeaa———
———- - rearrrmrnern= T§ CATS ===-
................ C - mmmmmmemmmmmmesssseesem—e——————————
- o - TS o R—
mem e mmm e mmm e e s e meseeeee s s esessesmsmme e ————————————————— CMb CMb  ~ve—mmmaeaaa
R — SR ————— bTr TS (o) - J—
. ———-- R TS CATS  o-a-
R - - s CdTS  ----
------- .- ———— mmmmemeesato s CdTSP - CdTSP
T B P N CdTs
e €d4Ts
— cmmane CdTS
mmmmmm e cmmmm—aaa - Py CdTs
R R S - CMb  CMBCATS CCdTS  CdTS
R (o] S (o7 Y CHMb CMITS  CATS  =~---
- m—————— ——— Ts (s ] R
-T - CMb CHb CMb CHb EMb  wmmmmmevmm—aaa
------------ - SR mmermmesemene TS CATS  wwrm-
------ - T T I [ CdTS =----
-— ——— memmeemmmeae CMb - - CMDTS  CdTS  =wm--
———— - . -— CMb CMBTS  CdTS  ==e--
............ - 15 CdTS  ==ve-
CTrCd CTrCdT CMbCAT CCdT CMbCd  CMbCd  CMbP CMbT CHbP CMuT CMbTr  CMBTrB CMbTr  CMbTr
™D TP CdTP cdT pcd CdT TrPCd PCAT CdTs SPC4T  PCdT
.- ———— - CMb CMb CdTSMb
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TABLE 13, --Minimm, mean, and maximm values of selected water-quality characteristics at stream and canal sites in study area,
’ 1974 {rrigation season .

Data sources: CE, U.S, Army Corps of Engineers (1978) F, Fretwe)l (1979}
[ Gs: u.s. G::{ogical Survey (1975, 1976} B, P.R, Boucher, M. O, Fretwell {written commun,, 1979}}
5Tte Dissolved
Ho. Source Total nitrite Ammonis Total orthophosphate
in USGs Station name {abbreviated) of plus nitrate (N) nitrogen (¥} phospharus (P} phesphorus (P)
fig. Mo.? data {mg/L} {mg/L} (mg/L) {mg/L)
19
Min  Mean Max Min _ Mean  Max Kin _ Mean  Max Min _ Mean Max
1 484500 Yakima R at Umtanum CE Lt 009 0.14 0O 002 0.04 0.02 0.02 ¢.09 0,00 0.02 0.03
19 500010 Yakima R nr Terrace Heights G5 .04 .08 2 .04 .09 9 .02 0 a7 .M .02 .03
21 5004239 Wide Hollow Cr at Goodman Rd at Unfon Gap GS 62 .97 .50 .03 10 .30 Rl 6,22 05 .M A5
25 S00600  M.F. Ahtanum Cr at Tampico F 01 (b 05 .09 (b) .32 .05 b} 09 .- .- .-
26 501600 S.F, Ahtamum Cr at Tampico F 01 (b} .62 A1 b} .15 06 (b} .06 -- - -
29 503500 Reservation [Mew, Main) Canal nr Parker F 09 15 .35 N 52 2.20 .05 09 15 -- - -~
k1 S05000 Yakima R nr Parker CE - -- - .05 .09 .15 .06 1 I Q2 .0 .07
38 505300 Yakima R nr Toppenish F [+ 12 16 01 10 19 .05 0 18 02 .03 R
42 505480 Wanity Slough at Rocky Ford Rd nr Toppenish F R 1. 1.8 .25 .9 W5 .09 00 2 -- -- --
4] 505500 Marion Orain nr Granger F 97 1.6 2.30 ] I - .46 .12 150 .20 07 .09 .n
44 506000 Toppenish Cr nr Ft, Simcoe F 0 {b) .03 1T {b) .40 06 [6) .17 - . -
45 506300 N.F. Simcoe Cr nr Ft. Simcoe F 0 (b} 05 16 {b) LAt K (b .09 we -~ -
46 506330 $.F. Simcoe Cr nr Ft. Simcoe F 03 (b) A 18 (W .57 .09 {p) .14 - - -
48 507090 Mud Lake Brain nr Harrah F 69 1.8 2.0 37 .63 1.2 20 .32 .55 - - -
52 507510 Teppenish Cr nr Satus F o7 1.4 2.06 3 L4 .68 1N a5 .27 - - -
54 507940 Satus Lr above Logy Cr nr Toppenish F 0 (b} Rl 10 (b} Rl .04 fb) .05 - . --
55 507950 Logy Cr nr Toppenish ¥ 0 {b) U] 14 {b) a .05 {k) .08 - -- -
56 508480 Dry €r nr Toppenish F 02 (b) 14 28 b) 13 .05 [£:3] 05 -- - --
&0 5Q8621 Satus Cr at Satus F 06 .76 1.3 | ] 44 N A4 17 05 .07 a9
70 508920 Yakima R at Mabton F 20 .98 1.0 o7 Al 9 .09 4 22 03 .05 08
72 509489 Yakima R at Prosser GS 200,59 1.0 04 0 A6 A0 1l 20 o 05 0%
11 510500 Yakfma R at Kiona G5 21 66 .96 05 .0 04 1N .15 22 4 .06 08
- - Yaktma R at Granger %3 A1 0 62 0 .02 05 .08 .10 14 02 .05 1]}
19 511800 Yakima R at Yan Giesan Bridge nr Richland GS .25 .53 N 04 10 18 .0 .15 25 0 .04 a7
k| 485005 Roza Canal st Beam Rd nr Z1)1ah LE 03 .08 0 0 R .03 .02 .04 ] LU T 0
18 499000 Naches R at Yokima CE 02 .04 .06 0 .02 .04 .01 .03 6 0 .01 a3
20 500420 Moxee Drafn at Birchfield Rd nr Union Gap CE 51 .80 1,02 020 04 .05 .24 .40 69 A1 06 22
22 500440 Wide Hollow Cr at Union Gap GS L3 1,02 1.4 .02 .08 2 32 .18 42 0. 14
23 500445 Wide Holtow Cr nr mouth at Unicn Gap CE 8 1,02 1.2 .01 .08 10 .15 .18 21 .08 n 14
28 502500 Ahtarum Cr at Union Gap . CE .27 A 790 0 .02 Nl J4 023 .06 09 12
0 503950 Yakima A at Parker . F L0612 16 09 26 .44 .05 08 8 - - -
n 504505 Sunnyside Cara) at Bezm Rd nr Granger CE .02 .08 d5 0 2 .02 .04 .06 09 02 .03 0
41 505450 Granger Drain at Granger CE 1.4 1,55 2.0 o L7 .40 ] 4 N 1% .18 22
75 509700 Spring Cr at Hess Rd nr Prosser {t B2 1.5 0 Ay .02 2 .25 ki 05 06 07
7% 509820 Snipes Cr nr Prosser . (E | -] .38 0 .0 .01 .08 6 .26 02 .03 09
59 503850 Sulphur Cr Wasteway at McGee Rd CE 1.06 1.1 2.12 0 .09 16 .23 .29 42 L9 N 14
27 502490 Ahtamum Cr at Goodman Rd at Unfon Gap . F A1 .35 18 W22 42 .64 A0 AT 26 - - -
F2) 500450 Yakima R above Ahtanum Cr at Union Gap 41 - -- - - -- - - - - - - -
61 508630 South Brain ar Sstus F .50 1.2 7 .35 .76 2.0 A7 24,32 - -- .-
Sulphur Creek basin - 1976 Trrigatfon Season
[] 485010 Roza Canal at Scoon Rd nr Sunnyside B 1] .10 48 - - - .07 04 12 . - -
§ 485012 Ro2a Canal below Sulphur Cr Wasteway ar Sunnyside - .08 21 - - - .02 o7 10 - -—- --
6 435014 Roza Canal at 81sck Canyon Cr nr Sunnyside - 0 .08 22 -- -- - .03 [i::] 12 - - --
? 485016 Roza Canal at Factory Rd nr Sunnyside - 0 .08 28 .e - - .04 09 12 - - -
-] 485018 Roza Canal at Wilgus R¢ nr Grandview - Q .07 26 - - - .04 09 12 - -- -
iz 504510 Sunnyside Canal st Maple Grove Rd nr Sunnyside -- 030N 22 - - - .05 12 20 - - .-
33 504512 Sunnyside Canal below Sulphur Cr Wasteway .
nr Sunnyside - 05 a7 .73 - - . .08 g4 .20 - - -
M 504514 Sunnyside Canal at Edison Rd nr Sunnyside - .06 |18 .48 -- - - 10 A5 n -- - -
15 504516 Sunnyside Canal at Bethnay Rd nr Grandview - 06 18 .27 - - -- .09 A5 .27 - - -
% 504518 Sunnyside Canal at Grandview -- 08 19 .32 - - - .08 R - -a -
64 508790 DID iB Drain at Sunnyside - 2.9 1.6 4.7 - - -- 34 LY 3.8 - - -
65 508810 Washout Drain st Surnyside P 1.6 2.5 3.5 - -- - A7 57 1,2 - - -
56 508820 Black Canyon Cr at Maneta Rd or Sunnyside - 1.9 3.7 4.8 - -- .- .18 9 2.0 - - -
67 508830 OID 9 Oratn nr Sunnyside - 2.6 1.3 5.3 - - - a7 L34 .53 - - -
68 508840 BID J Drain nr Sunnyside - 1.9 2.8 5.8 - .. - B4 11 1.6 - - -
69 508850 Sulphur Cr Wasteway nr Sunnyside .- .92 1.9 2.5 - - - .18 9 Ba - - .-
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TABLE 13.--Mtnimum, mean, and u;laulmwn values of selected water-quality characteristics 2t stream and cznal sites in study area,
1974 {rrigation season--Continued

STte -
No. Source Specific pH Temperature Turbidity
in USES Station name {abbreviated) of conductance {units) rec) {JTn
fig. MNo.2 data (micromhos ) .
19 -
Min __Mean Max Min __ Mean  Max Min__ Mean Max Min__ Mean Max
1 484500 Yakima R at Umtapum [# 4 a3 97 103 1.4 1.6 1.6 .9 1y e F q 13
19 500010 Yakima R nr Terrace Heights GS 12 W22 340 7.4 B.0 8.9 6.2 129 172 k| 13 45
21 500439 Wide Hollow Cr at Goodman Rd at Union Gap &S Bl 322 410 7.4 7.9 8.2 7.5 136 173 L1 n 30
25 5D0600 N.F. Ahtarum Cr at Tampico F 63 {b) N - - -- 6.6 {b) 131 2 {b) 20
26 501600 5.F. Ahtanum Cr at Tampico P 66 (b} a4 - - - 6.7 (b} 13.4 3 {h) 4
29 503500 Reservation (New, Main) Canal nr Parker F 8 102 130 .- - - 8.7 12.3 8.6 1 n 0
7 505008  Yakima R mr Parker CE M NS 165 1.7 7.9 8.3 81 131 8 5 14 3
I8 505300 Yakima R nr Toppenish F n 150 1.5 7.8 4.0 LYo 1% q 15 45
42 505480 Wanity Slough at Rocky Ford Rd nr Toppenish F 138 183 205 - -- - 10.2 16.1 20.2 4 8 20
4] 505500 Marion Drain nr Granger F 230 289 400 1.7 7.8 8.1 9.0 14 - 1.5 4 14 25
44 506000 Toppenish Cr nr Ft Simcoe F 64 [b} 134 - .. - 9.0 (b} 20.8 1 iy 30
45 506300 N.F. Simcoe Cr nr £t. Simcoe F 84 [b) 150 -- -- - 10 () 17.5 2 (b)) 10
46 506330 5.F. Simcoe Cr nr Ft. Simcoe F 10 [b} 144 - - - 9.6 (b 17.5 3 - 30
48 507090 Mud Lake Drain nr Harrah F 258 307 50 - - - 10,6 16,9 22.4 20 48 100
52 507510 Teppenish Cr ar Satus F 220 305 440 - .. -- 4 153 18,8 7 12 20
54 507940 Satus Cr above Logy Cr nr Toppenish F I (b} 130 - - -- 17,0 b) 17.4 1 {n) 2
55 507950 Logy Cr nr Toppenish F 80 (b} 100 -~ == - 15.4 (b} 15.9 1 {b) 3
56 508480 Dry Cr nr Toppenish F 90 (b} 167 == .- - 7.4 (k) 8.2 ] b} k]
60 508621 Satus Cr at Satus F 130 280 390 1.7 7.4 1.9 6.3 145 18,7 5 10 20
7o 508990 Yakima R at Mabton F 107 202 320 7.2 7.8 8. 8.4 154 203 9 20 45
12 503489 Yakima R at Prosser 65 14 206 140 7.6 1.9 8.3 8.2 154 19.8 5 W 45
78 510500 Yakima R at K{ona GS 98 187 ne 1.5 7.9 8.4 8.0 16,8 22.5 [ 19 a5
-- - Yakima R at Granger CE 109 157 228 7.3 7.7 83 9.5 141 17.8 8 9 12
79 511800 Yakima R at Van Giesan Bridge nr Richland GS M6 2n 370 L3 8.0 5.0 8.1 15.7 20,7 6 18 40
3 485005 Roza Canal at Beam Rd nr Zillah {E 90 10 15 6.9 7.5 2.9 10 13,7 19,5 1 q 9
18 499000 Hoches R at Yakima - CE 50 8 98 1.2 7.7 843 8.4 12.5 15, 1 4 12
20 500420 Moxee Orain at Birchffeld Ad ar Unfon Gap CE 266 252 N9 7.4 1.1 8.0 9.5 168 22 1 30 50
22 500440 Wide Hollow Cr at Union Gap GS 360 I35 480 1.9 8.1 8.5 10.5 14.6 17.4 3 ] 20
23 500445 Wide Hollow Cr nr mouth at Unfon Gap CE 305 35 395 8.0 8.1° 8.3 10,9 14,6 WM 4 B 15
28 502500 Ahtanum Cr at Union Gap CE a1 268 184 7.6 7.9 8.2 10,5 15.5 20 4 7 10
k') 503950 Yakima R at Parker ) F % 18 160 - -- .- .71 1% ] 14 45
n 504505 Sunnyside Canal at Beam Rd nr Granger CE 8 109 141 1.0 7.6 8.2 1.1 15.2 17.8 z [ 10
4 505450  Granger Orain at Granger CE "E /0 434 1.6 LT 1 10,5 15 19 18 42 10
75 509700 Spring Cr at Hess Rd nr Prosser CE 262 290 325 1.7 7.8 B.O 12 16,5 12 32 48
76 509820 Snipes Cr nr Prosser CE 154 1@ mn 1.6 LT 1.9 12 16,9 22 & 28 60
&9 508850 Sulphur Cr Wasteway at McGee Rd CE 211 310 35 1.4 L BN n 4.3 18,2 14 25 43
7 502490 Ahtanum Cr at Goodman Rd at Union Gap . F 91 244 430 -- - - 8.9 139 202 3 11 40
24 500450 Yakima R above Ahtanum Cr at Unfon Gap 33 - - - - - - — — — a- Pt -—
&1 508630 South Drain nr Satus F 235 367 610 -- - - 12.2 18.7 23.8 10 24 30
Sulphur Creek basin - 1976 Irrigatfon Season
4 485010 Roza Canal at Scoon Rd ar Sunnyside B 6% 9% 123 -- - - 4.4 14 19.6 1 35 13
5 485012 Roza Canal below Sulphur Cr Wasteway nr Sunnyside - - 67 97 123 - -- - 1.0 144 19.8 2 8 N
6 485014 Roza Canal at Black Canyon Cr nr Sunnyside - 72 96 123 -- .- - 7.2 1.2 2.9 2 4.4 11
7 485016 Roza Canal at Factory Rd nr Sunnyside - 58 96.1 123 - - - 6.8 14,9 2.3 2 5.5 15
B 485018 Roza Canal ot Wilgus Rd nr Grandview -- 54 96.8 128 - -- - 7.4 150 2.1 R 5.8 16
32 504510 Sunnyside Canal at Maple Grove Rd nr Sunnyside - 66 103 160 - -- - 8.0 14,5 208 3 6.4 18
kk] 504512 Sunnyside Canal below Sulphur Cr Wasteway
nr Sunnyside - 5 105 165 - -- -— 8.4 14.7 20.6 3 7.8 1
kL) 504514 Sunnyside Canal at Edison Rd nr Sunnyside - &0 107 160 -- -- - 8.2 14,7 20.2 3 9.1 25
kL 504516 Sunnyside Canal at Bethnay Rd nr Grandview - 12 07 160 - - == 8.6 14.% 20.6 F4 9.5 N
k[ 504518 Sunnyside Canal at Grandview - % N2 165 -- - - 8.2 ¥5.2 1.5 3 9.7 19
64 508750 DID 18 Drain at Sunnyside - /65 487 680 -- - - 10 16.6 23.2 18 | 200
65 508810 Washout Orain at Sunnyside [ - 232 N2 570 .- - - " 17.¢ 248 3 kUL
66 508820 Black Canyon Cr at Waneta Rd nr Sunnyside - 285 414 600 - - - 0.5 6.7 24 12 43 184
&7 508830 DID 9 Drain nr Sunnyside - 345 a6z 670 - - - 0.7 16.0 23 4 12.3 62
68 508840 DID 3 Drain nr Sunnyside - 331 4. 680 - - - Wy 17 25 5 19.3 &
69 508350 Sulphur Cr Wasteway nr Sunnyside - 195 303 435 .- - - 9.6 160 2.7 6.0 15.5 36
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TABLE 13.--Mininum, mean, and maximun values of selected water-quality characteristics

1974 irrigation season--Contfnued

at stresm and canal sites in study area,

Ste
No. Source Dissolved Fecal colifarm Total coliforn
in 11 39 station name (abbreviated) [ oxygen [eotiform per {colonies per
fig, HNo.? data {mg/L} 100 mL) 100 mL)
19
HMin _ Moan  Max Min Mean  Max Min Mean  Max
1 484500 Yakima R at Umtanum cE -- -- - 1.00 1,950 2,800 - - -—-
19 500010 Yakims R nr Terrace Heights GS 9.6 10.7 122 180 1,960 7,800 - - -
21 500439 Wide Hollow Cr at Goodman Rd at Union Gap G5 9.0 10,3 12.% 3,000 12,260 28,000 - - --
25 500600 N.F. Ahtanum Cr at Tampico F -- - .- 12 b} 13 - .- --
26 501 600 S.F. Ahtanum Cr at Tamico F - - - 20 {b} a8 - - -
29 503500 Reservation {New, Main) Canal nr Parker F - - - n 284 1,000 - -- -
kY 505000 Yakima R nr Parker CE 10.2 11,1 12.6 - - - 640 2,050 11,400
38 505300 Yakima R nr Toppenish F 9.7 9.9 12.3 1,000 2,300 5,600 - - -
a2 505480 Wanity 5lough at Rocky Ford Rd nr Toppenish F - -— -- 280 1,500 3,000 -- -- --
43 505500 Narion Drain nr Granger F 8.2 8.9 10.9 3,000 10,000 22,000 4,600 10,000 17,000
44 506000 Toppentsh Cr nr Ft Simcoe F - . - 20 (b} kL - - -a
45 505300 K.F. Simcoe Cr nr Ft, Simcoe F - -- - ? - 15 - .- -
46 506330 5.F. Simcoe Cr nr Ft. Simcoe F - - - 0 .- 340 -- - --
48 507090 Mud Lake Orain nr Harrah F - - - 250 1,117 3,000 - .- --
52 507510 Toppenish Cr nr Satus F - - -- - - - - -- -
54 507940 Satus Cr above Logy Cr nr Toppenish F - - - 6 tb) ki - - .-
55 50795¢ Logy Cr nr Toppenish F - - -n 86 (b} 720 - - -
56 508480 Ory Cr nr Toppenish F - - .- ki (b} 44 . - .
60 508621 Satus Cr at Satus F 8.6 2.2 10,1 - - - 1,300 6,800 21,000
70 508930 Yakima R at Mabten F 1.9 %.8 11,3 - -- -- 2,600 9,500 41,000
72 509489 Yakima R at Prosser 6% 7.9 9.3 1.3 - -- -- 2,400 10,500 46,000
18 510500  Yakims R at Kfona 65, B.2 9.5 N.3 8s 123 260 1,500 16,900 50,000
- - Takima R 4t Granger CE - - - - -- - . - -
19 s11800 Yokima R at ¥an Glesan Bridge nr Richland 65 8.2 9.4 1.2 - - --  L,100 12,600 37,000
3 185005 Roza Canal at Beam Rd nr 211)ah CE 9.2 9.8 10,2 - -- .- - - --
18 499000 Nackes R at Yakima CE - - - - - - = - -
20 §00420  Moxee Drain at Birchfield Rd nr Union Gap GE -~ -- - - - -- - -- --
22 500440  Wide Hollow Cr at Unfon Gap 6$ - .- - . . - . - -
23 500445 Wide Hollow Cr nr mouth at Unfen Gap CE 10.7 1.4 12.8 - - - - - -
8 502500 Ahtanum Cr at Union Gap CE — - - - - - . - -
30 503950  Yakima R at Parker F . - - - - - - - -
i 504505 Sunnyside Canal at Beam Rd nr Granger [ 8.9 9.4 9.9 - - - .- - -
a 505450  Granger Drain at Granger CE - [ — - . - - - -
75 509700  Spring Cr at Hess Rd nr Prosser CE - - - - v - . - .
76 509820 Snipes Cr nr Prosser ) cE -- - - - - - -- - -
69 508850 Sulphur Cr Wasteway at McGee Rd CE - - - -— - - -— - -
27 502490 Ahtanum Cr at Goodman Rd at Union Gap F - L-m - 65 684 2,600 -~ - -
24 500450  Yakima R above Ahtamm Cr at Union Gap 65 - . ea - - - - . --
61 508630 South Dratn nr Satus F - - - n 554 1,400 - - -
Sulphur Creek basin - 1976 Jrrigation Season
4 485010  Roza Canal at Scoon Rd ar Susnyside ] - - . - - - - . -
5 485012 Roza Canal below Sulphur Cr Wasteway nr Sunnyside -« -- - . - - . - - -
6 485014  Roza Canal at Black Canyon Cr nr Sunnyside - - -~ ae - - - - - -
7 485016 Roza Conal at Factory Rd nr Sunnyside - - . .- - - - - - -
8 485018  Roza Cansl at Wilgus Rd nr Grandview - - - - -— - - - - .
32 500510  Sunnyside Canal at Maple Grove Rd nr Sunnyside - - - e - - - - - --
3 504512 Sunnyside Canal below Sulphur Cr Wasteway
nr Sunnyside - - - - . - -— - - .
3 504514 Sunnyside Canal at Edisan Rd nr Sunnyside - - - - - - - - . -
35 504516  Sunnyside Canal at Bethnay Rd ar Grandview . - - - - - - - - -
36 504518 Sunnyside Canal at Grandview - -- - - . - - -- .- --
64 508790 DID 18 Drafn at Sennyside - - - - - - - - . -
65 S08810  Washout Drain st Sunnyside - -- -- - - - - - -— -
66 508020  Black Canyon Cr at Wanete Rd nr Sunnyside - - [, - - - - - -
87 508830 DID @ Drain nr Sunnyside - -- -- - - - - - - --
68 508640 DID 3 Drain nr Sunnyside -- - - - - - - .- - -
59 508850 Sulphyr Cr Wasteway nr Surnyside -



TABLE 13.--Minimm, mean, and maximum values of selected water-quality characteristics at

capal sites in study area, 1974 {rrigation season--Continued

stream and

Site
Neo. Source  Sodium adserption Chlorophyll a
in USGS Station name (abbreviated) of ratio {SAR), From phytoplankton,
fig. No.? data  Fretwell {1979) uncarrected
19

Min Nean  Max Min  Mean Max

1 484500  Yskima R at Umtanum CE - - - - - -
19 50001¢ Yakima R nr Terrace Hefghts GS - - - - - --
21 500439  Wide Hollow Cr at Goodman Rd at Union Gap GS - - - - .- a-
25 500600 N.F. Ahtanum Cr at Tampico F 0.3 {b) 0.3 0.4 (b) 1.6
26 501600  5.F. Ahtamum Cr at Vampico F N () | - - -
29 503500 Reservation {New, Main) {anal nr Parker F .2 .3 .4 1.2 2.6 6.6
37 505000 Yakima R nr Parker CE -— - - - - -
8 505300 Yakima R nr Toppenish F -— - - - -— -—
a2 505480 Wanity Slaugh at Rocky Ford Rd nr Toppenish F | .4 4 3.§ 4.7 T.4
41 505500 Martan Drain nr Granger F .5 b .7 1.2 3.2 5.9
44 506000  Toppenfsh Cr nr Ft, Simcoe F .3 (b} .3 B (b 2.2
45 506300 N.F. Simcoe Cr nr Ft, Simcoe F .3 (b} .4 6 == 3.2
46 506330 5.F. Simgoe Cr nr Ft. Simcoe F .2 {b) 3 .1 (b} 3.3
43 507090 Mud Lake Orain nr Harrah F .8 9 1.2 1.5 1.1 5.9
52 507510 Toppenish Cr ne Satus F .5 .7 .B 1.6 3.4 7.0
54 507940 Satus Cr above Logy Cr nr Toppenish F .3 (b} ] 1.1 (b) 1.2
55 507950 Logy Cr nr Toppenish F .3 {b} .3 - ) 2.2
56 508480 Ory Cr nr Toppenish F 3 (L]] 4 .7 (b) 2.0
60 508621 Satus Cr at Satus F 4 10 1 1.2 7.0
70 - 5089%¢ Yakima R at Mabton F - - - - - -
72 509489 Yakima R at Prosser G5 we - - - - -
78 510500 Yakima R at Kiona G5 . - - - - .-
- -- Yakima R at Granger CE - - - -- - .
79 S11800 Yakima R at Van Giesan Bridge nr Richland BS - - - - e - --

3 485005  Roza Canal at Beam Rd nr Zi1lah 43 .- - - - - -
18 499000 Naches R at Yakima CE - - am — - -
0 500420  Moxee Drain at Birchfield Rd nr Union Gap %3 - - . - .- --
22 500440 Wide Hollow Cr at Union Gap GS - - .. - - -
23 500445 Wide Hollow Cr ar mouth at Union Gap CE -- - - - - -
28 502500 Ahtanum Cr at Unfon Gap 3 - - .- - - -
30 503950 Yakima R at Parker F -- - - .B 3.1 9.0
n 504505 Sunnyside Canal at Beam Rd nr Granger CE - - - s - .e
4 505450 Granger Orain at Granger CE . - - . - -
15 509700 Spring Cr at Hess Rd nr Prosser CE - — - -— - -
76 509420 Snfpes Cr nr Prosser CE - - - - - -
69 508850 Sulghur Cr Wasteway at McGee Rd CE - e - - - e
27 502490 Ahtarum Cr at Goodman Rd at Union Gap F 1.2 3.5 4.6 ae - -
24 500450  Yakima R abave Ahtanum Cr at Union Gap i . - - - . -
61 508630 South Drain nr Satus F .9 1.1 1.6 2.0 3.4 [
Sulphur Creek basin - 1876 irrigation Season

4 485010 Roza Canal at Scoon Rd nr Sunnyside B - -— - -— -— -

5 435012 Roza Canal below Sulphur Cr Wasteway nr Sunnyside - - - - - - -

] 435014 Roza Canal at Black Canyon Cr nr Sunnyside - - - - - - -

7 435016 Roza Canal at Factory Rd nr Sunnyside - - - - - .- -
a agst g Roza Canal at Wilgus Rd nr Grandview - - - - - - -
32 504510 Sunnysfde Canal at Maple Grove Rd nr Sunnys{de - - — am - - -
x| 504512 Sunnyside Canal below Sulphur Cr Wasteway

ar Sunnyside - - - - - - -
3 504514 Sunnyside Canal at Edfson Rd nr Suanyside - - - - - . -
15 504516 Sunnyside Canal at Bethnay Ad nr Grandview - -- - -— - .. -—
6 504518 Sunnyside Canal at Grandview - - - - .- -— -
64 508790 0ID 18 Drafn at Sunnyside - - -— - - - -
65 508810 Washout Orain at Sunnyside - - -— . - - -
66 503820 Black Canyon Cr at Kaneta R4 nr Sunnyside - - - - _— - -
67 508530 BI0 9 Drain nr Sunnyside - - - - - - -
2: 508840 OID 3 Drain nr Sunnyside - - - -— - - -

508850 Sulphur Cr Wasteway nr Sunnyside

APrefix 12" 1s omitted from all rumbers,
bMean value not given {f anly two values.

93
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TABLE 14.--Range in values of selected water-quality characteristics
recorded at sites on streams and canals, April-October 1974 and 1976

Site with maximum value!

Characteristic Value range No. Name

Nitrite plus nitrate 0 -5.8 68 DID 3 Drain mear Sunnyside.
{NO2 + NO3), mg/L

Ammonia nitrogen 0-2.2 29 Reservation (Wapato)} Canal
(N), mg/L : near Parker,

Total phosphorus 0.1 - 3.8 64 BID 18 Drafn at Sunnyside,
(P}, mg/L

Dissolved ortho- 0-0.22 20 Moxee Drain at Birchfield
phosphate phosphorus Road near Union Gap. °
(P}, mg/L 41 Granger Drain at Granger.

Specific conductance, 50 - 680 64 DID 18 Drain at Sunnyside.
umho/cm 68 DID 3 Drain near Sunnyside.

pH units 6.9 - 9.0 79 Yakima R at VanGiesan

Bridge near Richland.

Temperature, 9C 6.2 - 25 68 OI0 3 Drain near Sunnyside.

Turbidity, JTU 1 - 200 64 DID 18 Drain near Sunnyside.

Dissolved oxygen 7.2 -12.9 69 Sulphur Cr Wasteway at
{00), mg/L McGee Rd {minimun value).

Fecal coliform, 2 - 28,000 21 Wide Hollow Cr at Goodman
colonies /100 mL Road at Union Gap.

Tota) coliform, 640 - 76,000 52 Toppenish Cr near Satus.
colonies/100 mL

Sodium adsorption 0.2 - 4.6 27 Ahtanum Cr at Goodman Road
ratio (5AR) . at Unfon Gap.

Chlarophyll a 0.1 - 9.0 30 Yakima R at Parker.

phytoplank¥on, mg/L

‘Except dissolved oxygen, for which minimum value is given.
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TABLE 15.--Suspended-sediment concentrations and discharges at selected sites, 1976 irrigation season

[1975 {rrigatfon-season data used for two sites as noted. Data from Nelson (1979a, 1979b)]
Site No. Concentrations (mg/L)
in fig. UsGS Station name (abbreviated} Discharge
27 No.) Minimum  Mean Maximum {tons)
3 485005 Roza Canal at Beam Rd nr Zi1lah {1975) 4 35 126 --
4 485010 Roza Canal at Scoon Rd nr Sunnyside 1 36 108 12,000
[ 485012 Roza Canal blw Sulphur Cr Wasteway nr Sunnyside 8 52 124 --
6 485014 Roza Canat at Black Canyon Cr nr Sunnyside 8 58 149 -
7 435016 Roza Canal at Factory Rd nr Sunnyside 10 a3 216 -
8 485018 Roza Canal at Wilgus Rd nr Grandview 15 a 175 14,000
20 500420 Moxee Drain at Birchfield fd nr Union Gap 74 507 1,320 16,000
23 500445 Wide Hollow Cr nr mouth at Union Gap 4 21 48 400
24 500450 Yakima River abv Ahtanum Cr at Union Gap n 30 182 89,000
28 502500 Ahtanum Cr at Union Gap 4 53 318 3,500
3z 504510 Sunnyside Canal at Maple Grove Rd nr Sunnyside 17 nz 4717 49,000
33 504512 Sunnyside Canal blw Sulphur Cr Wasteway nr Sunnyside 13 126 448 -
34 504514 Sunnyside Canal at Edison Rd nr Sunnyside 24 167 - 394 -
35 504516 Sunnyside Canal at Bethnay R4 nr Grandview 21 166 393 --
36 504518 Sunnyside Canal at Grandview 19 199 776 61,000
39 505350 E. Toppenish Drain at Wilson Rd nr Toppenish 16 50 555 1,000
40 505410 Sub 35 Drain at Parton Rd nr Granger 10 74 206 2,400
4] 505450 Granger Drain at Granger s1 632 1,400 18,000
43 505500 Marion Drain at Granger (1975) 27 82 281 11,000
51 507508  Toppensh Cr at Indian Church Rd nr Granger 19 60 486 3,300
53 507560 Coulee Drain at N Satus Rd nr Satus n 41 53 470
57 508590 Satus Cr at Plank Rd nr Satus 8 27 &0 1,000
59 508610 Satus Cr at N Satus Rd at Satus 20 85 273 8,000
61 508630 South Drain nr Satus 40 140 295 6,200
62 508660 Satus Drain 302 at Hwy 22 nr Mabton 75 805 2,730 11,000
63 508690 Satus Drain 303 at Looney Rd nr Mabton 47 483 4,230 4,700
64 508790 DID 18 Drain at Sunnyside 297 1,236 4,030 --
65 508810  Vashout Drain at Sunnyside 10 637 1,780 --
66 508820 Btack Canyon Cr at Waneta Rd nr Sunnyside 84 1,238 2,960 --
67 508830 DID 9 Drain ar Sunnyside 66 444 769 --
68 508840 DID 3 Drain nr Sunnyside 15 580 1,570 -
69 508850 Sulphur Cr Wasteway nr Sunnyside 131 445 3,270 65,000
70 508990 Yakima River at Mabton 20 58 167 160,000
n 508997 Grandview Drain at Chase Rd nr Sunnyside 68 374 875 5,000
13 509492 Wamba Drain at Prosser 23 73 338 250
74 509496 Shelby Drain at Shelby Rd at Presser 47 462 1,840 1,300
15 509700 Spring Cr at Hess Rd nr Prosser 110 425 8n 10,000
76 - 509820 Snipes Creek nr Prosser 24 170 702 6,500
77 510200 Corral Canyon Cr nr Benton City 29 99 895 1,000
78 510500 Yaktma River at Kfona 13 57 2n 152,000

Surmary: Concentrati

Lowest maximum: 48 - Yide Hollow Cr (23)

Highest maximum: 4,290 - Satus Drain 203 (63)
Discharges: Lowest: 250 - Wamba Drain (73)
(tons/season}) Highest: 16,000 - Yakima River at Mabton (70)

ons {mg/L) Lowest minimum: 1
Highest minfmum: 297
Lowest mean: 21

DID 18 Drain {64)

Roza Canal at Scoon Rd (4)

Wide Hollow Creek (23)

Highest mean: 1,238 - Black Canyon Cr (66)

Tprefix "12° 1s omftted from a1l numbers.
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TABLE 16.--Maximum concentrations of selected pesticides recorded at three sites

[Underlined values indicate those exceeding water-quality criteria
for freshwater aquatic 1ife, according to U.5. Environmental
Protection Agency, 1977b]

Site in
fig. 27 Micrograms per liter
[years of Sample ;
rzcord} sgm)te poo DDE oot Dieldrin  Lindane 2.,4-0" 2,4,5-T Parathion PCB
32 Water 0 0 0 0 0 0.02 0 -- Q
{1976) 8-27-76
Bottom - - - - - - -— - -
S e e e e e e
64 Water 15 .08 .10 .04 I -- - 0
(A1) recorded Bottom - 20 55 2.0 - - - . -
8-27-78) sediments
18 KWater .02 .02 .04 - - )| .01 0.02 .
(1968-74, 7-18-68 6-27-68 §-19-69 - L = 6-1-73 5-25-70 3-30-73 3-12-74
1976-77} 8- 6-N
Bottom 15 26 24 - -~ -~ - - -
sediments 12- 3-72 12-27-73 12-27-73 -- - - - - -
Note: Zero concentrations were reported for all samplings for aldrin, endrin, heptachlor, and malathion.

TABLE 17.--Maximum concentrations of selected trace elements recorded during 1974-75 water years

Concentration, in micrograms per 1iter

Site Dissolved Dissolved Dissolved Total Dissolved

No. tn Station name (abbreviated) chromium  copper Tead mercury Iing

fig. 27 {Cr} (Cr) (Pb) (Hg) (Zn)
25 N. F. Ahtanum Cr (11-6-73) -- 5 ¢ 1.4 20
26 §. F. Ahtanum Cr {11-6-73) -— 3 3 .5 20
27 Ahtanum Cr at Goodman Rd {8-6-74) - 4 4 .0 10
29 Reservatien Canal (8-8-74) - ! 3 3.3 10
30 Yakima R at Parker <10 10 39 .2 30
42 Wanfty Slough -- 5 5 .2 20
44 Toppenish Cr nr Ft Simcoe (8-6-78) -- 3 5 .1 10
45 N. F. Simcoe Cr (8-6-74) - 1 0 .5 0
86 5. F. Simcoe Cr (8-6-74) -~ 3 5 .2 10
43 Mud Lake Drain (12-4-73) -- 4 1 .1 10
54 Satus Cr (8-7-74} - 2 5 .0 10
55 Logy Cr (8-8-74) - 3 2 .0 10
61 South Drain (2-4-74) - 6 4 .1 20
78 Yakima R at Kiona 1974 wY 0 13 20 4.1 30

(5-22-74)  (5-8-74)  (6-5-74) (5.22-74)

1875 WY 10

30 38 0.4 300
9-3-75 1-7-75 1-7-75 5-6-75 10-22-74




TABLE 18,--Quality criteria for drinking water, for constituents analyzed in
surface waters in the study area

Criteria
Constituent Primary drinking Secondary drinking
water! waterd

pH (units) - ' 6.5 - 8.5
Color

(platinum - cobalt scale) -= 15
Coliform, fecal

{colony per 100 mL)3 1 1
Sulfate 250 mg/L
Nitrate as N 10 mg/L -
Arsenic 50 ug/L -~
Chromium 50 ug/L -
Copper -- 1000 ug/L
Iron -- 300 ug/L
Lead 50 ug/L . ==
Manganese - 50 ug/L
Mercury 2 ugfL -
Zinc -~ 5000 ug/L
Endrin .2 ug/L -
Lindane 4,0 ug/L -
Methoxychlor 100 ug/L --
Toxaphene 5 ug/L --
2, 4-D 100 ug/L -
2, 4, 5-TP Silvex 10 ug/L -

TAdapted fr&m U.S. Environmental Protection Agency, 1977b

2Adapted from U.S. Environmental Protection Agency, 1977c.

3The maximum contaminant level depends upon the number of samples taken
and the method of determination. For the purposes of this report, the
presence of any fecal coliform bacterfa was considered an indication of
contaminatfon, The lowest reporting unit is 1 co1/100 mL.
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TABLE 19.--Quality criteria for selected industrial uses of fresh water

[Adapted from U.S. Envirommental Protection Agency, 1977a)

Steam Steam Primary Bottled
genaration gener- Textile Petro- metals  Food and
Constituent boiler ation miNn Paper Chemical leum indus- can- soft Electric  Copper
makeup cooling products products products products tries ning  drinks utilities mining
Maximum allowable, in mi111grams per liter unless otherwise noted
Alkalipity as
cacod 350 500 500-200 75-150 500 500 200 300 -85 -- --
Herdneis as
Cato - - 120 475 1,000 900 1,000 - aa 5,000 -
Totat
dissolved .
solids 35,000 - 150 1,080 2,500 3,500 1,500 - - - 2,000
Color
{cobalt-
platinum
units) 1,200 1,200 -— 360 500 25 -- == -a - -

TABLE 20.--Water-quality criteria for irrigation,
for constituents analyzed in the study area

{Adapted from U.S. Environmental Protection Agency, 1977a]

Maximum recommended concentration
Constituent (ug/L: micrograms per 1iter;
mg/L: mitligrams per liter)

Arsenic 100 ug/L
Boron 750 ug/L, for long-time irrigation of
sensitive crops
Total dissolved 500 - 5,000 mg/L, depending on crop sensitivity
solids
Sodium ?dsorption ratio -4 for general crops
(SAR) 8-18 for general crops and forage,

depending on soil and crop type

1The degree to which calcium and magnesfum in irrigation water is
replaced by sodium from the soil.
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TABLE 21,--Water-quality criteria for freshwater aguatic life, for
constituents analyzed in the study area

[Adapted from U.S. Environmental Protection Agency, 1977al

Constituent Maximum recommended

pH 6.5 - 9.0
Temperature (9C) Salmon: 180C for growth; 249C for

short-term maximum in summer
Trout: 199C for growth; 240C for
short-term maximum in summer

Dissolved oxygen! 5.0 mg/L
Alkalinity as CaCo3 20 mg/L
Phosphorus 0.10 ug/L
Chromium 100 ug/L

Copper 0.1 times a 96-hour LC5p (Lethal concen-
. tration that kills 50 percent of fish
in 96 hours)

Iron 1.0 mg/L i
Lead 0.01 times a 96-hour LCsp
Mercury 0.05 ug/L

Zinc 0.01 times a 96-hour LCsp
Aldrin/dietdren 0.003 ug/L

Chlordane 0.01 ug/L

DOT 0.001 ug/L

Endrin 0.004 ug/L

Heptachlor 0.001 ug/L

Lindane 0.01 ug/t

Malathion 0.1 ug/L

Methoxychlor 0.03 ug/L

Parathion 0.04 ug/L

Toxaphene 0.005 ug/L

THinimum recommended

TABLE 22.--Water-quality dats from selected lakes in the study ares {from Dion and others, 1976a, 1976b)

Milligrams per 1iter

Lake Specific  Water Coler Secchf

No, Total conduct- tem- (plat- disk Fecal-coliform bacteria

in Lake name Bate Depth Dis- Total Total Total  ortho- ance pera- fnum  visi-  To.

fig. and location of of solved Total Total ammo- organic phos- phos- (micro- ture cobalt bilfty sam- Colonies/100 ml

30 {T/R-Sec) sampling samplfng oxygen nitrate nitrite nia oltrogen phorus phorus mhos) [8C)  units) (ft) ples Wax. . [ean

1 Mound take §-17-74 3 1.6 000 0.00 0.06 on D.080  0.007 180 12.2 15 [ 3 80 1 27
[6/31-5}) 16 11.2 .00 .0 07 .50 093 o s 12.2 15

2 Yellepit Lake -do- 3 12.2 .01 .01 .05 .55 .06% QD5 250 13.0 5 4 3 80 1 27
16/31-7) L 10.5 .0 .0 .06 R ) .or2 .08 260 12.0 10

3 Byron Lake 5-16-714 2 9.9 .0 m 10 1.3 .18 J0B6 660 15.0 40 3 3 32 1 15
(8/23-12) k] 10.0 .00 .0 .13 1.9 .23 M- 670 14.5 35

4 Horseshoe Lake -do- 0 0.5 .00 .02 .15 1.4 .56 086 280 n.s 55 1 3 @ 8 s
[9/22-22) 1 10.5 .00 02 .20 1.06 .42 .13 280 n.s 50

5 Griffin Lake -do- 2 10.0 00 .02 .15 1.0 .29 .093 390 14.0 55 1 3 4 1 23
19/22-23) 3 10,0 00 o2 W16 1.0 .28 .08 400 14.0 45

L] Horseshoe Lake -do- 2 9.7 .00 .0 1 1.2 .28 J49 0 390 16.0 60 1 3 a 4 6
19/22-25) 3 10,0 .00 .0 15 1.4 .8 L005 500 14.0 65

? “Morgan Lake -do- 1 9.8 .00 .01 19 1.7 A7 .08 260 15.0 50 1 k] H 1 1
[9/22-25) 3 10.0 )] 01 g8 2.3 .18 011 260 14.0 50

8 Dleys Lake -do- 1 9.4,9.5 .0} .0 .10 3.4 1.3 .02} S50 17.0,16,5 15 1 F4 68 1 34
{9/23-T7)

L) Freeway Lake 5-15-78 23 12.0 ) 00 .04 .60 065 007 140 12.0 H 4 k| 1 1 1
[13/19-7) 13 10.4 .0 .00 .06 .53 .08s 005 140 1.3 5
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TABLE 23.--Artesian wells with large flowing discharges or potentiometric heads

[Discharges of 200 gal/min or more and/or heads 5 ft or more]

Depth Potentio-
to metric
Well Depth aqui fer! Aquifer Discharge head
number {ft} (ft) material2  (gal/min)  (ft) Year
9/21-35M 79 76 5 - 7.7 1973
-36E1 50 - 5R - 5.0 1973
10/12-30R1 715 535(p) SR - 6.0 1972
10/20- 9A1 863 803(c) SR 660 59.0 1959
10/21-22E1 252 - SR -- 28.0 1968
10/22-36E1 1,057 1,000(w) Bas - 9.2 1974
1MA7-16H1 765 405 Bas - 13.0 1970
-2301 - - - - 105.0 1970
-2401 2,760 1,700 - 1,200 - 1957
11/18-30H1 500 -- - - 46,2 1925
11/20-228) 528 490{w) SR 60 13.9 1568
12/16-18K1 343 162(p) - 50 23.0 1946
320(w)
12/17-164A2 868 435 -- 1,300 - -
=1603 a4 370(w) Bas 640 58.0 1952
12/18-1M1 650 600 -- 560 -— 1939
12/19-1Q1 1,326 1,225(p} - 875 16.0 1943
=-2K1 285 264 5, GR - 11.6 1961
12/20-361 n4 - -— 300 26.0 1891
-4p1a 625 390 - 625 - 1901
-5D18 636 475, 576, 636 - 254 - 1901
-5Q18 689 525, 640, 686 - 491 - 1901
-5Q28 736 588, 688, 736 -- 900 - 1901
-6A18 940 700 - 603 - 1501
-6B1a 818 520, 818 - 495 - 1900
-8a1a 525 515 - 515 - 1901
-8F2a a3 530, 820 SR 363 - 1900
-8na 902 702, 760, 790, 906 58 443 -- 1896
-8R12 1,020 83z, 1,020 - 214 - 1901
-9c1a 623 386, 623 - 407 - 1901
-5pP1a 809 615, 752 - 290 -- Tom
-10N12 631 6530 - 218 - 1901
13/17-401 519 440(w} - 450 41.6 1969
-26J1 153 30 - 329 80.8 1975
13/18-24A2 -— 74 - 210 - -
=2901 1,267 800 - 336 - 1901
13/20-31L2 1,000 -- -- 234 - 1900
13/24-25E1 777 625(w) Bas  7,000-8,000 36.0 1955
-2661 606 - - 800 - 1942
=27K1 625 - - 1,600 - 1955
13/25-3061 1,110 680(w) Bas 1,375 189.0 1941
14/18-20G1 1,065 753 - 3,000 8.0 1977

Voepth to aquifer{s) determined by depth to: p
c

2hqui fer material:

3Data from G. 0, Smith {1907).

TRBLE 24.--Highest and Towest static water levels recorded in observation
wells 1n study area through 1977 water year

w

Bas, basalt; SR, sedimentary
S, sand; GR, gravel

top of first perforation or screen.
bottom of casing.

major water-yielding zone.

rock (sandstone, conglomerate);

Well Well Water level (feet below surface)

No, in Hell Period of depth Materfal

fig. 36 Nao, record (ft) Kighest Date Lowest Date

1 8/28- 6M1  12/72-12/77 256 Basalt 128.2 12/ 6/77 147.7 4/ 9773
2 10/22-25F) 5/68-12/77 1,570 --do-- 19.7 1/ 2/74 122.0 731473
3 12/16-1302 3/51-11/77 130 ==dg== 50.37 6/15/5 124,7 9/ 9/17
4 -1801 5/66-11/77 287 ==dg-~ 4.55 razie 51,2 8/26/73
5 12/17- ™ 6/66-10/76 516 --do-- 98,28 4/ 1/66 198.1 6/11/69
6 - 93 1/53-12/17 479 --do-- 66,28 7/20/53 180.8 8/28/70
7 -16A2 2/66- 3/77 868 -~do-- +123,0 3/23/68 81.5 3724777
B8 -1701 5/63- 9/77 250 --do-- +2.0 2/24/66 83.19 §/26/73
9 -1701 6/59- 9/717 243 --dg-- +2.6 5/22/62 95.4 9/14/72
10 12/21-27A1 5/65- 9/77 295 Sandstone  200.0 1/15/66 220.5 a1/
n 14/17-28L5 5/68-12/77 82 Gravel 16.1 10/24/74 23.9 1/ 1776




TABLE 25,--Water-quality data from selected wells in the study area, 1939-61
[From Yan Denburgh and Santos {1965)]

EXPLANATION

Welt Tocation code: See page viii for description of location system. Loca-
tion numbers Tollowed by "s" denote springs.

Owner: U.S. Government agencies are abbreviated as follows:

.E.C., W.S. Atomic Energy Commission; B.P.A., Bonneville Power
Adwinistration; U.5.A., U.S. Army; U.5.A.F., U.S. Air Force; U.S.B.R.,
U.S. Bureau of Reclamation; U.S.F.W.S., U.S. Fish and Wildlife Service;
U,S.F.5., U.S. Forest Service; U.S.N., U.S. Navy; U.S.N.F.S., U.S.

National Park Service. 1In addition, A.F.B. indicates U.S. Air Force
base.

Approximate altitude: Altitude of land-surface datum at well, from publica-
tions of the Washington State Department of Conservation or the U.S.
Geological Survey, or frem topographic maps of the U.S. Geological
Survey.

Depth of water-bearing interval: Depth of interval or intervals below land
surface, from publications of the Washington State Department of

Conservation or the U.S. Geological Survey, or inferred from well logs
on file with the above agencies.

Sample collection date: Analyses of waters reported b{ the sample collector
"'Eﬁi1ﬁ?1ﬁﬂ?ﬁﬁﬁﬁtﬁﬂ are indicated by "c" following collection date.

Iron: Total iron concentrations are followed by a "t®. A1l other values rep-
resent iron in solution at the time of sample collection.

101
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TABLE 25.--Water-quality data from selected wells in the study area, 1939-61--Continued

@ - o Parts per million
T a
2= oo S
o b~ & 5
Ra] - iRy Sample o
Well R -2z Water-bearing collect~ 2 Silica Iron |Calcium| Magne~- | Sodium
location Ouner LI :-- E.n ] < material ion a [ (510z) | (Fe) (Ca) slum (Na)
code X W f o~ @ L€ c dace v - (Mg)
[~ L~ 0 & =3
-0 e Prai [
- s o
. a'e 3 Lal
<
BENTON COUNTY
8/24-232 City of Prosser -« | 502 4B5-5027|Basaltc 10/30/59| b6 59 .05 14 5.1 43
(well 2) 5/5/61 63 -- -- .- - bl
8/24-21 City of Prosser - 599] 530-599 | Basalt 10/30/59 63 50 0,12 17 6.1 56
(well 3) 5/23/60 601 -~ -- .- -- --
8/24-2Q City of Prosser -- 744| 720-744 | Basalt 5/11/61 60 1] .06t i6 6.6 4§
(well &)
8/30-24N Phillips Pacific - 41 18-39 Sand, gravel 10/30/5% 56 25 .03° 30 6.9 7.6
Chemical Co. 5423760 58] -~ -- -- -- .-
10/26-11D1 |U. S. Government | 1,320 420{ 338-420| Basalt /24159 -- k21 .68 38 21 13
(A.E.LC.)
10/28-178B1 | U. 5. Government 458 228 220-224 | Basalt 6/15/51 - 18 - 9.2 3.8 25
(A.E.C., well 12)
11/26-3G! |U. S. Government 514 200 116-140| Gravel, sand 8/13/51 - 24 - 23 11 12
{A.E.C., well 3)
11/26-581 |U. S. Goverrment 550 168] 121-168| Gravel, sand 8/14/51 --1 41 - 30 10 12
(A.E.C., well &) .
11/27-2q1 | U. S§. Government 520 200/ 163-168| Sand, gravel 6/14/51 --1 22 - 37 8.3 17
(A.E.C., well 5)
11/27-5Q¢ |U. 5. Government 555 204 169-185) Gravel, sand 6f14/51 --1 25 - 39 9.0 17
] {A.E.C., well 2)
11/27-2m1 | U. $. Government 526 321 293:321 Basalt 6/15/51 --F 4b - 36 9.9 17
(A.E.C., well 7)
11/27-26D1 | U. S. Covernment 506 148] 116-135| Gravel, sand 5/16/51 .- 31 -- 39 11 29
(A.E.C., well &)
11/28-17p1 | V. 5. Government 475 148] 107-141| Gravel, sand 5/15/51 - 31 -- 6 10 3]
(A.E.C., well 8)
11/28-29N1 | U. S. Government 433 110] 69-108( Gravel, sand 9/12/51 --] 2 .- 29 1.6 20
(A.E.C., well 11)
12/25-3p2 | U. §. Government 4B 307 244-256] Silt, sand, gravel 275153 -- 4.3 -0l 22 6.1 la
(A.E.C.)
12/25-29 U. S. Government -- .- - .- 9/12/60 -1 36 .03 22 10 7.2
NE l/4s (A.E.C.)
(Rattlesnake
Spring) =
12/26-25Q1 | U. §. Covernment 549 203 169-182] Sand, gravel B/f19/53 --f 20 -- k1) 9.6 16
(A.E.C.)
12/28-1801 | v. 5. C.;ove!'m'nenl: 498 164] 117-133| Sand, silt, gravel 9/12/51 -- 10 .- 28 8.8 17
(A.E.C., well 10}
12/28-3141 | U. 5. Government 433 105 65-77 | Sand, gravel 2/6/53 --] 30 .02 42 10 13
"(A.E.C.) 6/10/52 - 19 - 47 9.5 14
13/24-25E1 U. S. Government 924 177 625-777 | Basale 11/30/51 75 65 02t 19 12 27
(A.E.C.)
13/26-26G1 | U. 5. Government -- 705! 695-705| Basalt 12/1/51 6E 60 .Dée 20 12 27

{(A.E.C.}
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Parts per milliom .

o -
Lissolved solids u EE S s .

- a

Fcotas- | Bicar- | Carbon-[Sulfate| Chlo- | Fluo- |Nitrace| Orthe- Residue|Pardnesd = U B pH Celer Ei
gium bonate ate (S0,) ride ride (N03) phoy- Calcu- | on evap| (o8 T - E
() {HCO4) | {COs) L) (™) phate lated at caco:) | & 55 & e =

(P04) 180%¢ " @

BENTON COUNTY

12 187 1} 4.8 6.5 .6 .2 .11 237 229 56 %6 1.7 0 20

- 222 o .- - -- -- -- - - 68 376 1.9 --

9.8 éZl a 0.1 11 0.9 0.2 0.08 258 248 6B 3E8 7. 0 z1l
- 214 0 - -- -- -- - - -- 67 370 7. --

10 202 0 -6 9.5 .7 .1 .09 236 236 67 336 7. 5 22
4.1 137 0 5.1 1.2 .2 .2 .16 151 159 103 238 7. 23
- 111 0 .- -- -- -- -- - -- 91 217 7. --

4.8 176 0 ’x] 7.5 .2 &5 - 270 2627 182 397 7- 5 24
4.8 58 16 2.1 10 1.0 .3 -- 119 130 39 206 g. 5 25
4.6 126 0 20 5.9 b 1.8 -- 168 165 103 258 8. 20 6
4.6 143 o 22 4.5 o 1.7 -- 202 195 116 270 a. 20 27
8.0 147 o] 33 8.0 .2 5.8 -- 212 203 126 321 7. 5 28
6.1 151 0 40 6.5 -3 5.5 - 223 220 134 343 7. 5 29

10 162 0 40 6.1 .3 -1 - 245 238 130 343 I. 5 30
9.1 199 0 15 26 1.0 1.0 - 260 252 143 L1B 7. 5 n
6.9 158 d 33 7.0 Wh 4.3 - 222 226 -131 338 7. 5 32
7.2 136 [+ 32 6.0 .5 -8 - 194 187 104 281 a. 5 33
3.9 80 [} n 11 -3 1.4 -- 133 136 a0 187 8. 4 34
1.7 114 o 11 2.8 .3 4.5 -- 152 154 96 221 7. 5 35
6.8 150 0 32 7.2 .1 .8 - 200 194 124 318 8. 5 1
7.7 145 0 20 6.8 .3 .3 - 170 164 106 2B4 7. 5 37
4.8 149 0 35 B.4 .3 16 - 233 213 146 a5l 7. 3 38
5.2 158 0 34 11 .3 14 -- 23z 244 156 34 7. [+
8.5 189 0 1.8 5.8 .5 .1 -- 233 215 97 291 I, 5 39
6.7 193 o} 1.5 5.5 .5 .0 -- 228 218 99 2%2 7. 5 40
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TABLE 25.--Water-quality data from selected wells in the study area, 1939-61--Continued

£z - Farts per million
= [ :—1
o el oo c
, s~ %l ac]|EenEo Sample v
well - B Water-beniing ¢ollect-}| 2 | S{lira| Tron |Calcium| Mayne- ! Sodium
location Owner NI I - material ion [ (510. ) (Fe) {Ca) sium (Na)
code e B - dae | g (M)
"] X o E
84 5 :
< [
BENTON COUNTY -- Continued
T T T T T
13/24-36B1 | U. §. Government 909 {1,092 936 Basalt 11/29/58| 724] 64 .03 18 il 23
(A.E.C.) . 1,002 *
13/25-182 ] U. §. Government 420 790] 764-769| Basale 921753 -- 39 - 19 11 22
(A.E.C.) '
13/25-M1 | U. S. Goverament 450 93| 62-93 | Gravel 9/2/53 60] 25 .07t 26 - 6.7 3.5
{A.E.C.)
13/25-30G1 [ U. 5. Government 831 | 1,110 700- Basalt 12/1/51 8z] 62 .02t 17 9.4 30
{A.E.C.) 1,110 9/2/53 871 64 .08 18 10 30
10/28/54| Ba] 67 .04 17 9.4 ¢
10/24/56) 10| 62 .06 17 9.3 30
13/26-502 |u. 5. Government 465{ 170 |126-139,] Gravel, sand 10/3/5%2 | 62 34 0.76t 31 9.7 9.3
(A.E.C.) 154-164
13/26-13R1 |U. §. Goverament -- 1) - -- 3731754 | 64 -- -- -- .- --
(A.E.C.)
13/26-13R2 [U. 5. Government 420 68 | 33-63 Gravel 416754 64 39 .05t 23 10 23
(A.E.C.)
13/27-16G1 |U. 5. Government 405 85 | 53-73 Gravel 10/25/56 | 58 36 .05 17 20 k1
(A.E.C.)
YAKIMA COUNTY
9/22-124 A. C. Pride - 100f 96-1007| Gravel? 5/5/61 61 57 .0 48 14 17
10/20-3N2 | Cicy of Toppen- -- 160 - Gravel 1/26/39 57 32 .05 22 7.9 6.8
1sh (well 2)
10/20-94 City of Toppen- - 863| 792-863 | Sand, gravel 10/19/59| 69 68 .08 13 2.2 19
ish (well 6) s/19/60 | 60 -- -- -- -- -
12/16-13p1| Herke Brothers |1,800 146| 13G-140 | Basalt 8/30/51 | == 54 .06 16 9.7 10
12/16-1731} S. A. Mondor 2,050 11 - Gravel 8/30/51 | -~ 47 .11 10 5.8 9.6
12/17-16D3{ Oral Brown 1,510 384 325-384 Ba;élt 16/21/59] 60 53 .05 13 5.3 17
5/19/60 | -~ -~ -- - - --
12/17-16Rt| B. S. Borten & |1,550 }1,078}1,035- Basalt 4/18/52 | 63 38 .27 12 6.6 7.2
Sons 1,078
12/18-562 | #. E. Anderson |1,190 10 3-10 | Sand, gravel 8/29/51 | -~ 52 .03 23 12 19
12/1B-5J1 | Joel Richwine 1,170 18f 17-18 | Sand 8/29/51 | -- 51 .02 24 14 16
12/18-11E1} 5. H. Schreiner |1,170 213| 205-213 | Sand, gravel 8/30/51 - 61 .03 30 16 9,6
12/23-138 | Woodrow Wright - 153 - -- 5/5/61 61 54 .20t 28 11 1
13/19-31J71] Yakima Farmers 1,015 84 75-847 | 5and, gravel 8/25/51 - 39 .02 34 11 12
Supply Company
14/18-3Kls] H. E. Mulford -- -- -- -- 11/19/48] 59 66 .05 32 19 13
(spring)
14/18-12D | John Knopp - 124] 100-1247] Gravel 11/22/48) == 58 .26 Y ) 23
14/18-13R2| B. Bernheart -- 60 - -- 11/19/48] -- 53 .03 60 26 62
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Farss per million
&
] @ -
t:ssolved solids u £8 w
FoLas- Ricar- [ Carbon-{Sulfate Chle- Fluo- |nitratel Orthe- Hard helich - 1 oo &
sium honate ate (50.) ride ride (NDy) phos- calous E:sigg; .a:s:ess E é g & P coter E E
) {HCo5) | (COs) () r) phate lated at CaC0a) | & §?::', = E-
(FO.) 180°¢C a
BENTON COUNTY -- Continued
6.7 184 1] 1.8 5.4 .6 W1 -- 227 213 90 237 1.7 5 4l
11 143 o] 23 8.0 N .0 - 203 216 93 296 1.6 4] 42
1.8 100 0 15 1.5 .2 1.1 - 130 128 92 191 1.5 5 43
9.9 181 0 1.6 4.8 .6 .1 -- 22% 13 81 21 7.8 5 4l
6.3 180 0 2.1 5.2 .7 .2 - 225 216 86 289 7.7 5
1.7 178 0 2.1 5.1 .6 .0 .- 227 214 81 291 1.4 5
B.2 178 1} .4 4.8 .7 .2 -- 221 207 81 286 8.0 1}
4.9 144 0 16 2.7 0.2 2.1 .- 181 176 117 266 7.8 2 45
- -- - -- 2.0 -- - -~ - -- 104 283 -- - 46
4.8 150 Q 18 3.0 .5 4.5 - 200 202 98 292 B.2 o 47
6.6 239 0 113 22 3 6.0 - 433 431 274 647 1.7 o 48
YAKIMA COUNTY
7.4 190 o 44 11 .4 2.3 .07 295 315 179 525 1.9 5 543
1.9 113 0 5.1 2.7 .0 2.0 - 136 136 87 -- - -- 544
4.1 105 o .3 1.0 .2 - 160 158 42 171 1.8 o 545
- 105 1] - -- - - -- -- - 42 173 7.7 -
1.8 116 ] 4.4 3.0 .2 1.6 - 158 155 80 194 7.7 5 546
3.7 14 0 2.4 .7 .2 1.0 - 113 111 49 - 7.3 10 547
3.2 113 0 Wb 1.8 .5 .1 .- 150 149 54 185 7.9 548
- 111 0 -- -- -- - .- - - 54 179 B.2 --
3.l B5 0 4.4 1.2 .3 .2 -- 115 114 57 136 1.9 8 569
5.3 160 ] 8.0 11 .2 1.5 - 211 209 107 285 1.2 25 350
5.6 180 [1} 5.1 2.5 .3 1.8 - 209 205 117 284 7.2 25 551
3.2 131 s} 29 18 .3 2.7 - 235 251 141 315 7.3 5 552
2.9 131 1] 17 6.5 .6 4.1 .15 200 oy 114 274 7.8 5 553
4.8 116 o 21 26 .3 6.0 - 211 221 13¢ 320 7.3 15 554
5.8 193 0 18 9.1 .2 3.1 - 261 262 158 370 1.6 - 555
2.9 210 0 21 20 .4 16 - 306 i 183 437 8.3 -- 556
4.8 442 0 - 20 5.2 .4 6.2 .- 455 445 256 676 7.7 - 557
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TABLE 25.--Water-quality data from selected wells in the study area, 1939-61--Continued

.:’..; F Parto per mildion
55 o -
FRN ) c
il Rl B i Sample &
Ll o [~ O b O & b
well saglueyf 228 Water-bearing collece- 2 Silica| Iron |Calcium| Magne- | Sedium
location Ovner LI I B A material ion a | (5102} | (Fe) (Ca) slum (Na)
code I EEAREEE dote | ¥ (48)
- QD X at S E
O O ] [
aw H =
<
YAKIMA COUNTY -~ Continued
14/19-1%C | H. B. Lareon -- 134| 117-1347% Sand? 5/5/61 54 57 .00 B4 31 58
14/19-28B?| U. S. Government - 6007 - Basalt 4/20/51 | 70 56 .04 15 11 1%
(U.5.4.) : 9/29/53 70 59 .15 16 11 19
11/29/54| 64 53 .06 16 11 19
10/5/55 68 50 .08 16 9.4 19
10/25/56] 67 49 .06 15 11 19
1/6/58 68 -- .03 16 10 18
3/30/59 | 68 51 .05 17 11 18
8/14/60 | 68 52 .04 15 11 19
14/19-28F1{ U. $. Government - 348 - Basale? 4/20/51 65 50 .05 35 19 az
(U-5.A.) 9/18/52 | €3] so .12 25 15 27
. 9/29/53 | &1 53 .20 36 18 32
11/29/54 60 48 .12 33 17 k1!
10/5/55 59 45 .08 34 17 30
16/19-28 U. 5. Government -- 590 -- Basalt 9/17/52 | 66 52 .11 17 10 22
NE 1/4& (U.5.A4.) 11/29/54] 62 49 .86 17 10 21
10/5/55 | &3 49 .27 17 9.3 20
15/17-13Cl| G. E. Cameron - 385] 360-3B857| Sand, basalt? 11/22/48] 55 42 13 12 7.3 23
15/18-33P1] R. H. Kershaw -- 400 -- Sand 11/22/648] -- 59 .04 23 12 13
16/14-131 U. 8. Government - 200 - Basalt 5/4/59 - 24 .79 B4 10 45
(V.5.F.5.)
16/14-1R1 U. S. Government -- 41 36=41 Ssnd, gravel 11/4/59 - 25 .03 26 5.2 7.9
(U.5.F.5.)
16/17-19E1 | G. 5. Green -=| 115 - Sand 11/19/48 | == 61 0.08 16 9.2 8.8
16/17~3271ig| Xalocte (spring) - - - - 11/19/48] 62 53 .06 12 6.6 17
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Parts per million
w 2
. Disaolved solids v 28 A b
Fotas- § Blcar- | Carbon-|Sulfare| Chio- § Fluo- |Niryrate| Ortho- bl A w
sium ] bonste | ate | (50,) ride | ride (80y) | phos- cal ze“d“e "az::”s Tseg M Color £
K HC alcu- 0 evapd Y Qe e ]
®) (HCO3) | (€05} (c1) (F) p(l-;aote) lated at CaCOy) (S 6 & g£*=
. 180°C it e
N YARIMA COUNTY -- Continued
6.3 459 i} 60 13 -5 7.0 .83 544 559 33 823 7.9 5 558
6.2 151 /] .7 4.1 .5 -0 - 187 179 83 235 8.0 4 559
3.6 149 0 .7 3.8 .3 .1 - 187 - 176 B85 244 7.8 [
3.6 148 0 1.8 4.4 -5 .7 - 183 172 a5 235 7.6 7
4.0 147 0 .2 3.5 .5 .0 -—- 175 173 79 238 8.1 0
3.5 149 0 .7 4.0 N .2 == 176 174 B3 234. 7.8 0
3.6 147 [+ .3 4,90 .5 .0 - - 171 81 236 7.8 [+]
4.0 145" o .5 .3.5 & .3 - 178 174 87 239 7.8 5
3.7 147 1] .8 4.0 .6 .2 - 178 174 B2 220 7.9 1]
7.2 246 [} 23 9.2 .6 2.0 - 299 284 165 429 7.7 3 560
4.1 198 [} 12 6.4 .5 .3 -- 238 231 124 344 7.6 :
4.5 239 0 23 8.8 .6 3.8 -- 297 2913 164 G4L 7.5 8
4.4 218 i} 21 9.2 .5 B.5 -- 280 272 152 425 7.3 .}
4.4 222 b} 21 B.2 .6 B.1 -- 277 280 155 432 7.7 0
4.5 154 0 1.2 4.3 .5 .2 -- 188 178 84 248 7.9 3 561
4.3 154 4] 1.4 4.9 .5 .7 - 185 183 84 249 7.7 8
4.6 151 o] .2 4.5 -3 .2 - i79 175 8l 247 1.7 [}
5.0 124 o 3.8 2.0 4 .1 - 163 167 60 213 7.2 -- 562
4.0 146 0 10 5.2 .2 Tz - 200 205 107 266 7.5 - 563
.7 200 0 17 106 .1 .0 - agé 416 250 701 7.1 10 364
1.3 98 [} 18 3.5 .1 1.2 - 136 140 a6 208 7.0 0 565
4.8 116 0 3.3 2.4 0.2 0.7 - 164 162 78 202 7.4 - 566
4.3 104 [} .9.2 1.8 o 3 - 156 158 5?. 185 7.7 - 567
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TABLE 26.--Water.quality data from selected wells, April 1976-April 1977

Benton County

Depth to

top of Depth to Depth to

water- bottom of top of

bearing sample sample
Local Seq. Date of zone ¢ interval interval

fdentifier Station number Latitude Longftude No. sample Time {ft) {ft) {ft)
10/28E-11C03 462224119162601 46 2224 1916 26 01 77-04-25 1130 -- 70 25
10/28E-11F03 462206119162301 46 22 06 119 16 23 1)) 17-04-25 0945 - - -
10/28E-14001 462126119164701 46 21 26 119 16 47 0 76-04-05 0930 42 79 59
11/27€-02Q01 462732119233501 46 27 32 119 23 35 n 76-04-05 1330 126 166 126
11/27€-26C01 462500119240101 46 2500 1924 00 0 77-04-25 1405 -- 132 17
11/28E-09R01 46264811918070 46 26 48 119 18 07 0 77-04-25 1520 - -- --
11/28E-23001 4625521196410 46 25 52 1915 41 o1 76-04-05 1130 47 200 47
11/28E-29P01 462420119201 20% 46 24 20 119 2012 0 77-04-25 1240 -- 88 68
12/25E-11R01 46321211938130 46 3212 119 3813 o0 17-04-28 1130 - 219 180
12/26E-04K01 463300119341401 46 3300 119 34 14 01 77-04-27 1525 -- 374 359
12/26E-07B01 46324211936190 46 32 42 119 36 19 0 16-04-08 1335 256 380 256
12/26E-07Q01 463207119361601 45 3207 119 36 16 01 76-04-08 1230 240 320 255
12/26E-12H01 463228119294701 46 32 28 119 29 47 0 76-04-08 1020 286 495 286
12/26E-13A01 463200119293201 46 32 00 119 29 32 m 716-04-08 0910 136 - -
12/26E-13H0N 463145119293901 46 31 46 119 29 39 0 76-04-06 1530 nz 13 112
17-04-26 1505 - 19 109

12/26E-15C01 463155119325201 46 31 55 119 32 52 il 76-04-09 1020 32 440 ns
771-04-28 1Mo -- 440 k11

12/26E-1BEQ] 463143119364501 46 31 43 119 36 45 ot 76-04-08 1130 210 485 210
12/26E-25Q01 462928119295101 46 2928 119 29 5 0 77-04-28 1345 -- 185 127
12/27E-03N01 46274111925310 46 27 41 11925 3} 0 76-04-07 1510 10 160 no
12/27E-05000 4633011192732 46 33 01 19 27 32 0 17-04-26 1330 -- 185 115
12/27E-15G0% 463138119244801 46 31 38 119 24 48 1} 76-04-06 1220 ne 169 16
- 717-04-26 1205 - 169 m

12/27E-20P0N 463019119273600 46 29 29 119 27 36 n 76-04-05 1345 121 164 129
12/27E-24K01 463035119230401 46 30 35 179 23 04 o1 76-04-06 1050 45 150 45
12/27E-27R01 462937119242501 46 29 37 119 24 25 01 76-04-06 0930 105 155 105
12/27E-33J00 462856119255101 46 28 5 119 25 51 0 76-04-05 1605 123 150 123
12/28E-1800 453152119215001 46 31 52 19 21 SO 4] 76-04-07 1205 116 135 " 120
12/28E-19FD) 463049119213201 46 30 43 119 21 32 4| 76-04-07 1045 73 145 BO
77-04-26 1030 - 145 80

12/28€-28001 462940119282501 456 29 40 119 18 25 4] 77-04-26 0905 -- 307 297
13/25E-11H01 46374311938440% 46 37 43 119 38 44 o 77-04-27 1215 -- 102 49
13/25E-30G01 463510119441301 46 35 10 1192 44 13 0 77-04-27 1320 - 280 165
13/26E-31%01 463414119362500 45 34 14 119 36 25 1} 77-04-27 1420 -- 302 251
13/26E-34C00 463432119325001 46 34 32 119 32 50 0 76-04-08 1540 124 135 125
17-04-27 0945 - 135 125

13/26E-34D01 46342511933090 46 34 25 119 33 09 0 76-04-08 1445 148 161 143
13/27E-31N01 463349119293601 46 3349 119 29 36 0 717-04-28 1235 - 180 156
14/26E-28G01 464024119340001 46 40 26 119 34 0G0 0 17-04-27 1100 -- 78 50
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TABLE 26.--Water-quality data from selected wells, April 1976-Aprit 1977--Continued

Benton County--Continued

Elev. Pump Spe-

of land or flow cific Non-

surface period con- Color car-
datum prior duct- {plat- bonate

(ft. to sam- ance Temper- inum= Hardness hard-

Local Date above pling {micro- Ph ature cobalt Turbidity {Ca, M?) ness
identifier of sample msl) {min) mhos } {units) {oC) units) (JT4) {mg/L {mg/L}
10/28£-11C03 77-04-25 375 30 330 8.0 15.9 2 0 1o 28
10/28E-11F03 77-04-25 378 40 302 1.5 17.5 ) 1 a6 6
10/28E-14D01 76-04-05 388 30 395 7.8 16.7 0 v 150 0
11/27E-02001 76-04-05 522 25 436 8.0 18.4 5 10 150 29
11/27E-26CL00 77-04-25 504 30 420 7.8 18.0 1 0 140 0
11/28E-09R0 77-04-25 440 30 382 B.O 17.0 1 0 140 17
11/28E-23001 76-04-05 398 25 223 9.4 16,8 2 4 78 0
11/28E-29PD1 77-04.25 435 30 395 7.9 17.3 2 2 150 25
12/25E-11R0% 17-04-28 661 30 24 8.0 15.0 1 1 74 0
12/26E~04N0Y 17-04-27 748 30 405 7.7 21.4 1 ] 170 30
12/26E-07801 76-04-08 m 25 850 7.6 20.7 ] 1 350 220
12/26E-07Q00 76-04-08 694 25 489 7.7 20.4 2 10 190 v}
12/26E-12H0 76-04-08 690 25 367 8.0 21.0 0 2 95 0
12/26E-13A01 76-04-08 540 25 413 7.9 20.6 0 1 140 25
12/26E-13001 76-04-06 516 30 425 1.9 19.6 5 5 110 0
77-04-26 516 30 420 7.8 19.8 2 4 140 35

12/26E-15C01 76-04-09 n? 25 416 7.8 21.7 4 4 150 a
77-04-28 ni 30 420 .7 21.5 1 1 170 1
12/26E-18EDT 76-04-08 668 25 297 7.8 20,5 10 28 120 5
12/26E-25Q01 77-04-28 573 30 380 7.8 18.1 1 0 150 46
12/27E-0380) 76-04-07 509 25 430 B.0 18.5 0 1 160 38
12/27E-05Q01 77-04-26 518 30 324 8.0 18.1 C 2 2 51 0
12/27€-15600 76-04-06 $18 25 515 8.0 18,2 1 1 150 13
17-04-26 518 30 522 7.9 18.4 1 1 180 75

12/27E-20P00 76-04-06 524 25 455 7.9 19.4 0 0 170 36
12/27E-24H01 76-04-06 443 25 461 8.0 17,2 0 0 170 45
12/27E-27R01 76-04-06 506 25 460 7.9 17.5 ¢ 0 180 62
12/27E-33J07 76-04-05 524 30 445 7.9 18.5 1 0 160 40
12/28E-18001 76-04-07 500 25 362 8.0 17.3 0 1 140 8
12/28E-15F01 76-04-07 466 25 468 8.0 16,3 0 1 180 58
77-04-26 466 30 485 7.8 16,5 1 0 190 72

12/2BE-28Q01 77-04-26 467 30 298 8.0 19.3 1 1 130 12
13/25E-11H0Y 77-04-27 472 30 No 7.6 39.1 L 0 130 Kt
13/25E-30601 77-04-27 837 30 285 8.0 26.8 1 0 80 0
13/26E-31K00 77-04-27 688 30 N7 7.9 19.3 1 3 130 35
13/26E-34C01 76-04-08 530 25 580 8.2 17.0 3 4 190 99
77-04-27 53¢ 30 635 8.2 17.4 1 2 220 140

13/26£-34D01 76-04-08 553 25 927 7.6 16.4 1 1] 320 200
13/27E-31N01 17-04-28 577 30 285 8.0 18,8 2 2 10 10
14/26E-28GD1 77-04-27 458 30 194 7.9 20.7 1 0 87 25
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TABLE 26.--MWater quality data from selected wells, April 1976-April 1977--Continued

Benton County--Continued

Dissolved DissoTved Dissoived Dissolved Bicar- Alkalinity Carbon Oissolved
calcium magnes{um sodium potassium bonate Carbonate as dioxide sulfate
Local Date {Ca) (Mg} (Na) (K) {HCO3) {co3) CaC03 (CO;) {504}
identifier  of sample {mg/L) {mg/L) {mg/L) (mg/L) {mg/L) {mg/L} {mg/L) {mg/L} {mg/L)
10/28E-11C03  77-04-25 33 5.5 21 3. 94 0 n 1.5 25
10/28E-11F03  77-04-25 29 5.8 22 3.9 110 0 90 5.6 27
10/28E-14D01  76-04-05 44 8.8 21 6.5 1N 0 157 4.8 29
11/27E-02Q01  76-04-05 44 9.9 21 7.3 148 0 121 2.4 6]
11/27e-26C01  77-04-25 41 9.8 32 7.6 200 b} 160 5.1 12
11/28E-09R01  77-04-25 38 n 17 6.0 150 0 120 2.4 40
11/28E-23001  76-04-05 26 3.1 17 7.0 53 23 82 1 25
11/28E-29P01  77-04-25 43 9.8 23 5.6 150 0 120 3.0 43
12/25E-11R01  77-04-28 18 6.4 23 3.2 120 0 98 1.9 13
12/26E-04N01  77-04-27 43 15 17 5.3 170 0 140 5.4 39
12/26E-07B01  76-04-08 92 29 21 7.3 154 0 126 6.2 33
12/26E-07001  76-04-08 51 16 28 6.6 242 0 198 7.7 30
12/26E-12H01  76-04-08 25 7.9 4 8.4 184 0 151 2.9 45
12/26€-13A01  76-04-08 37 n 32 7.3 138 0 113 2.8 54
12/26E-13H01  76-04-C5 38 2.9 29 7.0 143 0 nz 2.9 52
77-04-26 37 12 29 5.3 130 0 10 3.3 95
12/26E-15C01  76-04-09 4 12 25 6.1 209 0 in 5.3 41
77-04-28 46 14 24 5.7 210 0 170 6.7 34
12/26E-18501  76-04-08 28 12 16 4.3 140 0 15 3.6 27
12/26E-25Q01 77-04-28 43 1t 18 5.7 130 0 110 1.3 67
12/27E-03N01  76-04-07 46 12 22 7.3 154 0 126 2.5 66
12/27E-05Q01  77-04-26 14 3.9 52 1.5 200 0 160 3.2 2.7
12/27€-15601  76-04-06 53 13 29 7.2 138 0 113 2.2 &5
77-04-26 51 13 29 6.5 130 0 no 2.6 64
12/27E-20P01  76-04-06 47 13 25 7.6 164 0 135 3.3 &7
12/27E-24M01  76-04-06 48 n 23 7.1 146 v} 120 2.3 L]
12/276-27R01  76-04-06 53 1 20 8.0 141 0 116 2.8 53
12/27€-3300v  76-04-05 46 12 22 7.3 15 0 124 3.0 62
12/2BE-1800  76-04-07 40 9.5 1% 5.5 160 0 11 2.6 33
12/2BE-19F0Y  76-04-07 54 n 19 6.9 149 0 122 2.4 50
77-04-26 55 12 20 6.3 140 0 10 3.6 52
12/28E-28000 77-04-26 35 9.5 13 5.9 140 0 10 2.2 24
13/25E-11H01  77-04.-27 43 5.9 10 4.9 120 Q 98 4.8 42
13/25E-30G0Y  77-04-27 17 9.2 29 1.8 170 0 140 2.7 1.4
13/26E-31K01  77-04-27 32 13 10 3.6 120 0 98 2.4 24
13/26E-34CO1  76-04-08 57 12 39 10 13 0 93 1.1 150
77-04-27 63 15 43 " 100 0 82 1.0 150
13/26E-34D0Y  76-04.08 85 25 53 9.7 138 0 N3 5.5 99
13/27E£-31N00 77-04-28 25 n 18 4.5 120 0 98 1.9 29
77-04.27 27 4.6 2.9 2.4 75 0 &2 1.5 16

14/26E-28601



TABLE 26,--Water—quality data from selected wells, April 1976-April 1977--Continued

Benton County--Continued

111

Pis- Dis-

Dis- Dis- solved solved 0is-
solved solved Dis- solids Total solids solved
chlo- fluo- solved {resi- filt- {sum of solids
ride ride Bromide Todide silica due at rable consti- {tons

Local Date (C1) (F) (Br) (I {5102} 180°%) residue tuents) per
identifier of sample (mg/L) {mg/L) {mg/L) {mg/L} {mg/L} (mg/L} (mg/L} {mg/L} ac-ft)
10/28E-11C03  77-04-25 kil 0.5 0 0,00 13 130 270 179 0.26
10/28£-11F03  77-04-25 12 .9 7.0 .00 19 185 280 182 .25
10/28E-14D07  76-04-05 8.1 .4 | .00 35 259 430 247 .35
11/27E-02001  76-04-0% " .4 N .00 35 284 430 263 .39
11/27e-26C01  77-04-25 22 1.3 .1 .00 38 255 - 440 263 .35
11/28E-09RO1  77-04-2% 1.1 .4 N .00 34 227 0 228 .3
11/28€-23001  76-04-05 3.7 .5 | .00 k)] 174 280 163 .24
11/28E-29P01  77-04-25 18 .6 .2 .00 32 251 380 250 .34
12/25E-11RDY  77-04-28 6.9 .5 .0 .00 36 161 280 168 .22
12/26E-04N07  77-04-27 8.3 .4 N .00 50 269 460 263 .37
12/26E-07B01  76-04-08 32 .4 .2 .0l 47 614 1,100 338 .84
12/265-07Q01  76-04-08 16 .4 .2 .0 39 . ki) 640 307 .43
12/26E-12H0 76-04-08 3.6 .6 .0 L0t 48 252 460 270 .34
12/26E-13A01  76-04-08 n .7 .0 .00 42 297 540 263 .40
12/26E-13H01  76-04-06 1 .7 .0 00 40 295 500 251 .40
77-04-26 12 g .3 .00 39 278 450 255 .38
12/26E-15C01  76-04-09 7.3 .4 .0 .00 40 272 500 276 .37
77-04-28 7.7 .5 2 .00 44 274 430 28 37
12/26E-18E07  76-04-08 16 .4 N .01 30 196 420 203 .27
12/26E-25Q01  77-04-28 6.9 5 A .00 28 248 400 245 .34
12/27€-038001  76-04-07 8.5 .4 2 .00 35 291 530 273 .40
12/27€-05001  77-04-76 3.6 .9 .0 R 15 221 370 229 .30
12/27€-15G01  76-04-06 17 .4 .0 .0 ky} 351 510 284 L48
17-04-26 28 .4 A .00 3 339 480 288 .46
12/27E-20P01  76-04-06 9.2 & A .00 42 N7 490 292 .43
12/27E-24M001  76-04-06 13 .4 .0 .00 36 39 480 266 .43
12/27E-27R01  76-04-06 14 .4 .1 .00 36 36 470 268 .43
Y2/27E-33301  76-04-05 9.8 .5 .1 .00 36 299 460 270 .41
12/20E-18D01  76-04-07 8.7 .4 N .00 k1l 235 460 226 .32
12/28E-19F01  76-04-07 13 .3 0 .00 34 4 550 262 .43
77-04-26 12 .3 R .00 36 313 480 264 .43
12/28E-28001  77-04-26 6.4 .3 .1 .00 32 193 310 196 .26
13/25E-11HN 77-04-27 6.6 .2 1 .00 46 221 360 219 .30
13/25€-30G01 77-04-27 4.5 .8 .1 L0l 55 201 380 209 .27
13/26E-31K01  77-04-27 1Al .5 .1 .00 39 208 370 193 .28
13/26E-34C01  76-04-08 23 .5 .4 .00 k3| 396 600 379 .54
77-04-27 23 .5 .2 .00 32 433 600 428 .59
13/26E-34000 76-04-08 9.2 .9 A .0 38 644 1,000 388 .88
13/27E-31N01  77-04-28 1.8 N .0 .00 47 200 350 199 .27
14/26E-28601  77-04-27 2.5 .1 .0 .00 17 121 210 1no .18
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TABLE 26.--Water—quality data from selected wells, Aprilt 1976-April 1977--Continued

Benton County--Continued

Total Dis- Dis-

armonia Total solved Dis- Dis- solved Dis-
Total Total nitro- phos- alum- solived solved beryl- solved
nitrate nitrite en phorus inum arsenic bariun 1ium bismuth

Local Date (N} (N} N} (P} (A1} (As) {Ba} {Be) (Bi}
identifier of sample {mg/L) {mg/L) {mg/L} (mg/L} {ug/L) fug/L) {ug/L) {ug/L} {ug/L}
10/28E-11C03 717-04-25 4.1 0.00 0.03 0.07 20 2 0 0 <450
10/28E-11F03 17-04-25 3.3 .0 .03 .08 20 1 1} ’ 0 <450
10/28E-14001 76-04-05 3.2 .00 0 .04 - 10 6 60 <2 <8
11/278-0200 76-04-05 6,7 .00 09 .04 20 8 40 <2 <8
V1/27£-26C01 77-04-25 .96 .00 .02 .04 10 9 0 10 <450
11/28E-09R01 717-04.25 1.9 .00 .02 .02 10 7 0 10 <450
11/28E-23001 76-04-05 3.1 13 1N .04 &0 16 20 <1 <5
11/28E-29PDY 717-04-25 1.9 .00 .04 .05 0 5 0 10 <450
12/25E-11R0% 71-04-28 .24 .00 .04 .07 o k| i} 0 <450
12/26E-04N01 77-04-27 4.4 .00 .04 .02 o 2 0 0 <450
12/26E-07801 76-04-08 58 .00 .04 .03 10 2 100 <4 <15
12/26E-07Q01 76-04-08 5.2 .00 .04 .05 10 1 50 S | <10
12/26E-12H0 76-04-08 .21 .00 .04 .03 10 6 40 <2 <8
12/26E-13A01 76-04-08 10 .00 .04 .03 20 4 50 <2 <9
12/26E-13H0 76-04-06 7.8 .0 .08 .02 20 1 40 <2 <9
77-04-26 7.1 .0 .05 .02 4] 1 ¢ 10 <450
12/26E-15C01 76-04-09 2.3 .00 .06 .03 10 2 70 <2 <9
17-04-28 2.5 .00 .04 .03 0 2 100 0 <450
12/26€-18E01 716-04-08 1.2 .06 .32 .02 10 0 20 <2 <7
12/26E-25Q01 77-04-28 2.3 .00 .04 .02 0 2 0 0 <450
12/27E-03N01 716-04-07 5.2 .00 .04 .03 20 7 40 =<2 <9
12/27E-050M 77-04-26 .m .00 .04 .03 10 9 0 0 <450
12/27E-15601 76-04-06 14 .00 02 .02 10 2 50 <2 <10
17-04-26 16 .00 .04 .02 0 3 100 0 <450
12/27€-20P01 7604 -06 6.2 .00 02 .03 10 4 50 <2 . <9
12/27E-24M0 76-04-06. 8.9 .00 .02 .02 10 7 70 <2 =9
12/27E-27R01 76-04-06 12 .00 .02 .02 10 13 90 <2 <9
. 12/27€-33J01 76-04-05 6.6 .00 0 .03 10 18 60 <2 <9
12/28E-18001 16-04-07 4.4 .00 .02 .02 30 4 70 <1 <7
12/28E-19FQ1 16-04-07 13 .00 .02 .02 20 5 60 <2 <9
77-04-26 13 .0 .04 .02 0 6 100 0 <450
12/28E-28Q07 17-04-26 2.5 .02 .05 .02 0 5 100 W0 <450
13/25E-1T1HO1 77-04-27 1.1 .00 .04 .02 0 2 0 0 <450
13/25E-30G01 77-04-27 .00 .00 .04 .0 0 0 1] 0 <450
13/26E-31K01 717-04-27 5.1 .00 .04 .n 0 1 a 0 <450
13/26E-34C01 76-04-08 2.8 .01 .09 .02 10 4 40 <3 =10
17-04-27 3.7 .M .08 .0 0 3 100 10 <450
13/26E-34D01 76-04-08 61 .0 .04 .02 50 4 90 <3 <15
13/27E-31N01 17-04-28 3.3 .01 .04 .01 0 2 0 [+ <450
14/26E-28G01 77-04-27 4.9 .Co .04 .06 0 2 4] 10 <450
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Dis- Dys- ~ Hexa- Ois-

Dis- solved solved valent Dis- bis- Dis- solved Dis-
soived cad- chro- chro- solved solved solved ger- solved
boron mium mium mium cobalt copper gallium manium iron

Local . Date (8) (cd) {cr) {Crg)  {Co} (Cu) (Ga) (Ge) (Fe)
identifier of sample {ug/L) {ug/L} {ug/L) {ug/L} (ug/L) {ug/L) {ug/L) fug/L} {ug/L)
10/2BE-11C03 77-04-25 20 Q o 0 0 1 <6 <10 30
10/28E-11F03 77-04-25 80 0 10 0 <2 1 10 <10 30
10/28E-14001 76-04-05 30 } <6 1 <6 0 <3 <6 10
11/27E-02000 16-04-05 20 0 3 6 6 0 <3 <6 10
11/27£-26C00 77-04-25 150 0 0 0 0 0 10 <10 20
11 /28€-09R01 77-04-25 10 0 I} ) 0 0 <b <10 40
11/28E-23001 76-04-05 20 0 <4 0 <4 0 <2 <4 20
11/28E-29P01 77-04-25 40 0 0 1 0 0 10 <10 20
12/25E-11801 77-04-28 30 0 0 0 0 0 7 <10 30
12/256E-04N01 77-04-27 20 0 0 0 0 0 <6 <10 30
12/26E-07801 76-04-08 20 0 <10 4] <10 h] <5 <10 10
12/26E-07001 76-04-08 20 0 <] 2 <8 1 <3 <8 10
12/26E-12H01 76-04-08 30 0 <6 0 <6 1] <3 <6 30
12/26E-13A00 76-04-08 30 1 <7 0 <7 2 <3 <7 30
12/26E-1 3K 76-04-06 40 0 <6 0 <6 1 <3 <6 60
77-04-26 30 0 0 0 0 - 0 <6 <10 120
12/26E-15C0N 76-04-09 20 0 <7 1 <7 0 <3 =<7 10
77-04-28 20 0 0 0 0 0 7 <10 30
12/26E-1BEQN 76-04-08 20 0 <5 0 <5 0. <2 <5 140
12/26E-25Q01 77-04-28 10 0 0 0 0 0 9 <10 10
12/27E-03N00 76-04-07 0 0 <6 4 <6 0 <3 <6 10
12/27E-05001 717-04-26 30 0 0 0 0 2 <6 <30 170
12/27E-15G01 76-04-06 30 1] <7 3 <7 0 <3 <7 30
17-04-26 20 0 0 0 <2 1 10 <10 30
12/27E-20P00 76-04-06 40 0 <7 4 =7 0 <3 <7 30
12/27E-24M01 76-04-06 30 0 <7 5 <7 0 "<3 <7 10
12/27E-27807 76-04-06 30 0 <7 4 <7 0 <3 <7 20
12/27€-33J01 76-04-05 30 4] <6 6 <6 Q <3 =<6 20
12/2BE-1BD01 76-04-07 20 0 <6 3 <6 10 <2 <7 10
12/28E-19F01 76-04-07 20 0 <7 3 <7 0 <3 <7 10
77-04-26 20 0 0 a 0 1] 20 <10
12/28E-28Q01 77-04-26 10 1 0 0 0 1 10 <10 20
13/25E-11HO 71-04-27 10 0 10 15 0 0 9 =10 30
13/25E-30G01 77-04-27 20 0 4] 0 0 0 0 <10 120
13/26E-31KO1 77-04-27 9 0 0 2 0 0 <6 <10 10
13/26E-34CON 76-04-08 20 0 <8 0 <8 0 <3 <8 20
77-04-27 20 0 0 0 0 0 10 <10 10
13/26E-34D07 76-04-08 30 1 14 0 <10 KX] <5 <20 120
13/27E-31N01 77-04-28 ] +] Q 0 1] 0 <6 <10 10
14/26E-28G01 77.04-27 10 0 0 0 0 0 <5 <10 30
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Dis- Dis- Dis- bis-

Dis- Dis- solved solved Dis- solved Dis- solved
Ferrous solved solved man- molyb- solved sele- solved stron-

iron lead Vithium ganese denum nickel nium silver tium

Local Date (Fe) {Pb) (L) {Mn) (Mo} (Ni) {Se) {Ag) (sr})

identifier of sample {ug/L) (ug/L) {ug/L) {ug/L} {ug/L) {ug/L) {ug/L) (ug/L} (ug/L)
10/28E-11C03 77-04-25 20 0 0 4 25 2 0 0 140
10/28E-11F03 77-04-25 20 2 0 4 & 3. 2 0 160
10/28€-14001 76-04-05 0 7 0 <4 6 <6 0 <1 200
11/27€-0290 76-04-05 10 <6 Q 10 10 <6 1 <1 200
11/27E-26C00 77-04-25 20 B ¢ 0 20 5 2 1 0 210
11 /28E-09R01 17-04-25 20 0 10 0 [ 3 2 0 220
11/28E-23001 76-04-05 0 3 0 <2 20 . =<4 1 <] 130
11 /2BE-29P01 171-04-25 20 0 0 0 4 3 2 0 210
12/25E-11R01 71-04-28 30 0 10 0 7 2 0 o 100
12/26E-04801 77-04.27 30 0 10 0 7 3 1 o 210
12/26E-07801 76-04-08 -~ 0 <10 10 <7 5 <10 5 <2 380
12/26E-07001 76-04-08 10 <8 0 1no 30 <8 5 <1 220
12/26E-12HN 76-04-08 10 <6 <20 100 0 . <6 1 <1 210
12/26E-13A01 76-04-08 20 <7 0 50 30 <7 1 <] 170
12/26E-13001 76-04-06 40 <6 o) <4 20 <6 1 <) 170
77-04-26 20 0 10 40 9 2 1 0 200
12/26E-15C00 76-04-09 10 <7 10 <4 30 <] 12 <] 170
77-04-28 20 0 10 0 12 2 2 0 240
12/26E-18E01 76-04-08 70 <5 10 <3 10 <5 3 <) 110
12/26E-25Q01 77-04-28 10 0 10 .0 k| 2 5 0 240
12/27E-03801 16-03-07 10 <H 0 <4 10 <6 6 <] 190
12/27E-05Q01 7704-26 170 0 20 50 3 3 0 0 160
12/27E-15601 76-04-06 .10 <7 0 20 10 <7 1 <] 260
17-04-26 30 2 10 20 3 3 1 0 290
12/27€-20P01 716-04-06 10 <7 L} <4 20 <7 2 <} 210
12/27E-2440) 76-04-06 0 =7 i} <4 10 <7 1 <] 230
12/27€-27R01. 76-04-06 10 <7 10 <4 6 <7 1 <1 220
12/27E-33J00 76-04-05 10 <f 10 <4 20 <6 2 <] 200
12/28E-1800} 76-04.07 10 <6 10 <4 10 <5 2 <i 210
12/28E-19F0} 76-04-07 10 <7 0 20 4 <7 2 <] 240
77-04-26 20 2 10 8 1 2 1 0 280
12/28E-28Q0] 17-04-26 20 1] 0 20 2 2 2 0 200
13/25E-11HN 77-04-27 20 0 10 4 2 2 1 0 220
13/25€-30601 17-04.27 60 0 20 60 0 2 0 0 90
13/26E-311K01 771-04-27 20 0 10 0 7 3 1 0 170
13/26E-34C00 716-04-08 10 <8 10 70 55 <8 n <] 270
771-04-27 10 0 10 10 18 4 15 0 320
13/26€-32D01 76-04-08 30 <10 10 <7 20 <10 3 <} 390
13/27E-31N00 77-04-28 20 2 10 40 7 2 0 0 210
14 /26E-28601 77-04-27 20 2 0 ) 0 3 0 0 140
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Dis- Dis-
Dis- Dis~ Dig- solved solved
Dis- solved solved Dis- solved gross gross
solved ti- vana- solved zir- alpha beta
tin tanium dium zinc conium as as
Local Date (Sn) {Tt) v (In) (zr} U-Nat, Cs-137
identifier of sample {ug/L) {ug/L} {ug/L}) fug/L} fug/L) {ug/L) “{pe/L)
10/28E-11C03 77-04-25 <10 <2 2.2 20 <2 75 52
10/2BE-11FD3 77-04-25 <10 2 4.3 10 6 140 36
10/28E-14001 76-04-05 <8 <3 8.0 10 <8 =5.0 7.3
11/27E-02001 76-04-05 <8 <3 10 120 <8 7.0 42
11/27E-26C01 77-04-2% <10 =2 10 8 6 <5,4 9.4
11/28E-09R01 77-04-25 <10 <2 10 10 <2 8.2 9.1
11/28E-23000 76-04-05 <5 <2 ©o. 30 0 <5 6.7 6.9
11/28E-29P01 77-04-25 <10 <2 10 10 2 8.5 1.7
12/25E-11R01 77-04-28 <10 <2 35 8 <2 80 21
12/26E-04N01 17-04-27 <10 <2 35 6 <2 <5.1 8.6
12/26E-Q7B01 76-04-08 <15 -5 16 20 <20 <15 370
12/26E-0700 76-04-08 <10 <3 20 40 <10 <9.6 83
12/26E-12H07 76-04-08 <8 <3 4.0 20 <8 <7.5 9.3
12/26E-13401 76-04-08 <9 <3 20 20 <9 14 CH
12/26E-13H0 76-04-06 <9 <3 8.0 10 <9 17 66
771-04-26 <10 <2 8.6 N 4] <2 12 66
12/26E-Y5C00 76-04-09 <9 <3 20 110 <9 <6.1 10
77-04-28 <10 <2 35 210 <2 n 9.5
12/26E-18EM 76-04-08 <7 <2 5.0 20 <7 <4.2 4.8
12/26E-25Q01 77-04-28 <10 <2 5.6 230 <2 6.9 8.3
12/27E-03H0N 76-04-07 C <9 <3 12 0 <9 n 43
12/27€-05001 77-04-26 <10 <2 .8 10 4 <5.0 10
12/27E-15G01 16-04-06 <10 <3 8.0 10 <10 8.6 210
77-04-26 <10 <2 6.5 20 2 <6.8 240
12/27E-20P01 76-04-06 <9 <3 20 0 <9 7.4 48
12/27E-24M01 76-04-06 <9 =<3 13 0 <9 <58.8 180
12/27E-27R01 76-04-06 <4 <3 14 30 <§ 8.8 130
12/27E-33dJ0 76-04-05 <9 <3 15 ] <3 12 66
12/28£-18001 76-04-07 <5 <3 10 30 <10 17 20
12/28E-19F0% 76-04-07 <9 <3 10 60 <9 <9.3 170
. 77-04-26 <10 <2 20 60 3 1.8 190
12/28E-28001 717-04-26 <10 3 18 8 =<2 <7.9 9.1
13/25E-11HOT 77-04-27 <10 =2 6.3 9 <2 «<5.3 130
13/25E-30601 77-04-27 <10 3 .0 3 4 <4,7 9.5
13/26E-31K01 - 77-04-27 <10 <2 35 8 <2 <4.9 3.9
13/26E-34C01 76-04-08 <10 <3 7.0 Q <10 <7.3 13
I7-04-27 =10 <2 7.8 10 2 <7.3 13
13/26E-34D01 76-04-08 <10 <5 10 70 <20 <16 2,900
13/27E-3INQN 77-04-28 <10 =2 35 3 =2 <4.3 6.5
14 /26E-28G01 77-04-27 <10 =2 7.8 8 <2 2.3 290
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Dis-
solved

gross Cestum Dis- Dis- .

beta 137 solved solved

as Sr90 dis- stron- Total cobalt
Local Date /Y90 solved tium 90 tritium 60

igentifier of sample {(pe/L) {pc/L) {pe/L} {pc/L) {pc/L)
10/28E-11C03 77-04-25 46 <1.0 <0.4 <480 <10
10/2BE-11F03 77-04-25 30 <1.0 <.4 <480 <10
10/28E-14D00 76-04-05 5.8 <1.0 <4 <480 <5
11/27e-02000 76-04-05 33 3.0 <4 180,000 <5
11 /27E-26CN - 77-04-25 1.5 <1,0 <.4 <480 <10
11/28E-09R01 77-04-25 7.5 <1,0 <4 <480 <10
11/28€-23007 76-04-05 5.5 1.0 <. 4 <480 <5
11/28E-29P0 77-04-25 6.4 <1.0 <4 <480 <10
12/25E-11R0Y 77-04-28 18 <1.0 <. 4 <480 <10
12/26E-04KH01 77-04-27 6.9 <1.0 <.4 4,000 <10
12/26E-07801 76-04-08 300 3.0 <4 £4,000 <5
12/26E-0700% 76-04-08 | 24 <. 4 8,900,000 <5
12/26E-12H01 76-04-08 7.4 1.0 <,4 7,900 <5
12/26E-13A01 76-04-08 75 2.0 =<.4 1,000,000 6
12/26E-13H00 716-04-06 54 2.0 <.4 720,000 [
77-04-26 53 <1.0 <,4 470,000 20
12/26E-15C0) 76-04-09 8.2 <1.0 <7 =480 <5
77-04-28 7.1 <1.0 <4 <480 <10
12/26E-18E01 76-04-08 3.8 <1.0 <4 95,000 . <5
12/26E-25Q0% . 77-04-28 7.0 <1.0 <4 <480 10
12/27E-03N0 76-04-07 35 1.0 <4 160,000 <5
12/27E-05001 77-04-26 a,2 <1.0 <4 <480 <20
12/27€E-15G600 76-04-06 170 3.0 <4 1,400,000 7
77-04-26 200 2.0 <,4 1,400,000 <10
12/27E-20P01 76-04-06 38 3.0 <4 310,000 <5
12/27E-24¥0 716-04-06 140 5.0 <.4 1,100,000 6
12/27E-27R01 76-04-06 110 2.0 <.4 770,000 ]
32/27E-33001 76-04-05 53 1.0 <.4 350,000 <5
12/28E-18000 76-04-07 16 <1.0 <.4 90,000 <5
12/28E-19F01 76-04-07 140 2.0 <.4 1,000,000 7
77-04-26 150 1.0 <.4 990,000 70
12/28€-28Q07 - 77-04-26 7.3 <1.0 <.4 <430 <10
13/25E-11HO1 77-04-27 110 <1.,0 42 2,300 10
13/25E-30600 17-04-27 7.8 <1.0 <.4 <480 <10
13/26E-31K01 17-04-27 3.2 =<1.0 <.4 <480 <10
13/26E-34C01 76-04-08 9.9 <1.0 <4 <480 <5
77-04-27 1 1.0 <.4 <480 20
13/26€-3400 76-04-08 2,300 210 <4 310,000 90
13/27E-31N0Y 77-04-28 5.3 <1.0 <4 410,000 10
14/26E-28G01 77-04-27 230 1.0 12 §3,000 130
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Benton County--Cont{nued

Tepth to Depth to
Depth of  bottom of top of

well, sample sample
Local Seq. Date of total interval interval
identifier Station number Latitude Lengftude no. sample Time (feet) {ft) {ft)
11/28£-05C01 462826119195907 46 28 26 119 19 59 01 78-04-19 0925 245 -- -
11/28E-18M01 462619119213701 46 26 19 M9 21 37 ] 78-04-1% 0810 294 281 188
12/26E-08P0N 463200119304701 46 32 11 119 3517 0 78-04-18 1450 322 322 280
12/26E-1 3401 463146119293901 46 31 46 119 29 39 0 78-04-20 1ms 126 ne 109
12/26E-14001 46320011931500% 46 32 00 M9 31 50 01 78-04-20 1130 385 382 izs
12/26E-15C00 463155119325201 46 31 55 119 32 52 1)) 78-04-20 1235 440 440 315
12/26E-18G01 463150119362001 46 31 44 119 36 23 )] 78-04-18 1355 280 280 207
12/27E-15601 463138119244801 46 31 38 119 24 48 0 78-04-19 1210 1 169 m
© 12/27E-16M02 463124119265601 46 31 24 119 26 56 01 78-04-19 1310 212 212 135
12/27£-19002 463057119291401 46 30 57 119 29 14 0 78-04-19 1415 253 253 150
12/27E-31000 462844119284301 46 28 44 119 28 43 0 78-04-20 0910 160 160 10
12/28E-19F01 463049119213207 46 30 4% 119 21 32 0 78-04-17 0930 80 80 ’ 67
13/25E-16401 463644119372001 46 36 49 119 41 05 01 78-04-18 1130 160 147 95
}3/25E-25801 463531119374001 46 35 31 119 37 40 0 78-04-18 1245 192 192 113
13/26E-14800 463710119391601 46 37 04 119 31 30 0 18-04-18 0900 125 125 55
13/26E-26B03 463528119312801 46 35 28 119 31 28 0 78-04-17 1320 60 59 35
13/26E-34C0Y 463432119325001 46 34 32 119 32 S0 0 78-04-37 1440 149 135 125
13/27E-280Q01 463439119260801 46 34 39 119 26 08 0 78-04-19 1100 167 156 146
13/27E-34R0) 463357119243001 46 33 57 119 24 30 ) 78-04-17 1118 297 220 133
14/26E-14M03 464201119320801 46 42 060 119 31 55 01 78-04-18 1015 80 79 35
Evev, Fump Spe-
of land or flow cific Hard-
surface period con= Color ness,
datum prior duct- {plat- Hardness  nofncar-
(ft. to sam- ance Temper-  fnum- ' {mg/L bonate
Local Date above plin (micro- Ph ature cobalt Turbidity as {mg/L})
identifier _ of sample  NGVD) {min mhos ) {units) {°0) units} {JTU) CaC03 CaC03)
11/28E-05C01  78-04-19 442,00 .- 348 7.8 17.4 1 0 140 5
11/28E-18M01  78-04-19  547.00 10 390 8.0 18.2 1 0 150 23
12/26E-08P01  78-04-18 726.00 30 400 7.8 21.2 3 25 150 21
12/26E-13H007  78-04-20 516.C0 30 415 7.9 19.7 4 2 150 * 34
12/26E-14001  78-04-20 737,00 45 424 7.8 21.1 1 1] 190 23
12/26E-15C01 78-04-20 N7.00 30 430 7.8 21.2 4 4 180 3
12/26E-18G01  78-04-18  667.00 30 340 7.7 20.8 1 3 140 27
12/27E-15G01  78-04-19 518.00 30 526 7.9 18.4 2 2 190 81
12/27E-16M02  78-04-19 529,00 30 454 7.9 20.5 1 ) 160 56
12/27€-19002  78-04-1% 559,00 -- 418 7.9 19.2 1 1 160 25
12/27E-31Q01  78-04-20 515.00 30 300 7.8 19.0 5 Fd 130 0
12/28E-19F01 78-04-17  466.00 30 450 7.9 16.4 ] 0 190 65
13/25E-16J01 78-04-18 510.00 30 320 1.8 17.4 1 1 140 20
13/25£-25B601 78-04-18 583.00 30 350 8.5 17.7 2 150 140 90
13/26E-14801  78-04-18  467.00 30 212 8.0 17.7 1 1 100 0
13/26E-26B03 78-04.17 444,00 30 230 7.8 15.4 1 1 110 2
13/26£-34C01  78-04-17  530.00 45 612 9.4 17.6 2 20 130 130
13/27E-28001 78-04-19 537.00 30 290 7.8 19.2 1 1 120 0
13/27€-34R0T  7B-04-17 522.00 30 388 8.0 17.2 1 1 170 43
14/26E-14M03  78-04-18 449,00 30 320 7.8 32.5 2 2 140 74
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Caicium Magnesium, Sodium, Potassium, ‘Bicar- Car- ATka-
dissolved dissolved dissolved Sod{um dissolved bonate borate Hinity
Local Date {mg/L {mg/L {mg/L Sod{um adsorption {mg/L (mg/L as {mg/L {mg/1, as
identifier of sample as Cal as Mg} as Ha) percent ratio as K) HCO3} as Co3) CaC03)
11/28E-05C01  78-04-1% 33 13 22 25 .8 6,5 160 0 130
11/2BE-18M01  78-04-19 42 12 22 23 .8 6.9 160 0 130
12/26E-08P0T  78-04-18 43 13 20 21 .7 5.9 170 0 140
12/26E-13H01  78-04-20 38 13 - 29 29 1.0 6.4 140 1] 110
12/26E-14001 78-04-20 50 15 21 19 .7 5.9 200 0 160
12/26E-15C01  78-04-20 47 14 24 22 .B 6.0 210 0 170
12/26E-18601  78-04-18 37 12 18 21 g 4.5 140 0 110
12/27E-15G01  78-04-19 52 14 30 25 1.0 6.9 130 0 10
12/27E-16M02  78-04-19 43 13 30 28 1.0 7.2 140 0 10
12/27E-19D02  78-04-19% 46 12 23 22 .8 6,7 170 )] 140
12/27€-31001  78-04-20 34 n 17 21 .6 6.0 170 0 140
12/28E-19F01  78-04-17 54 13 20 18 .6 6.7 150 M) 120
13/25E-16J0V  78-04-18 36 13 n 13 4 4.7 150 0 120
13/25E-25801  78-04-18 41 8.1 14 18 .5 5.9 56 0 46
13/26E-14B01  78-04-18 26 9.2 19 27 .8 5.4 140 Q 110
13/26E-26803  78-04-17 29 8.8 6.0 10 .3 3.7 130 0 110
13/26E-34C01  78-04-17 62 7.7 44 32 1.4 12 59 5 57
13/27£-28001  78-04-19 K} | n 22 27 .9 4.2 160 0 130
13/27E-34R01  78-04-17 40 16 21 21 .7 4.9 150 1] 120
14/26€-14M03  78-04-18 46 6.9 5.2 7 .2 5.0 85 0 70
sefids, SoTids
Carbon Chlor- Fluo- residue residue
Local Date dioxide Sulfate ide, ride, Bromide Tlodide, Silica, at 180 .at 105
identifier of dis- dis- dis- dis- dis- dis- dis- deg. C deg. C,
sample solved solved solved solved solved  solved solved dis- dis-
{mg/L {mg/L {mg/L {mg/L {mg/L (mg/L {mg/L solved solved
as CO2) as 504) as CL} as f) as Br} as 1) as Si0s} ° (ma/L) {mg/L)
11 /28E-05C00 78-04-19 4 34 7.7 0.4 0.1 0.00 36 225 280
11/28E-18M01 78-04-19 2.6 45 n .4 .1 .0 37 251 370
12/26E-08P01 78-04-18 4.3 27 n .4 A .01 K] 256 360
12/26E-1 3H0 78-04-20 2.8 52 14 7 .1 .00 39 273 370
12/26E-14001 78-04-20 5.1 47 8.2 .5 A .00 40 278 380
12/26E-15C01 78-04-20 5.3 3 7.8 .5 .1 .00 42 261 380
12/26E-18G01 78-04-18 4.5 25 13 .5 A R 43 223 330
12/27E-15601 78-04-19 2.6 51 14 .4 N .0 30 325 430
12/27E-16M02 78-04-19 Z.B 54 10 .7 .1 .00 42 299 400
12/27E-19002 78-04-19 1.4 55 7.5 .5 A .01 35 267 360
12/27€-31401 78-04-20 4.3 20 4.2 .5 .1 .01 47 202 220
12/28E-19FO 78-04-17 3.0 49 n 3 .1 .01 34 302 380
13/25E-16J01 78-04-18 3.8 28 2.1 .4 .1 .00 42 205 300
13/25£-25801 78-04-18 .3 85 21 4 .5 .0 8.8 206 260
13/26E-14801 78-04-18 2.2 15 6.3 1.0 1 .00 37 n 260
13/26E-26803 78-04-17 2.6 12 2.7 .2 .1 .00 23 139 19Q
13/26€-34C01 78-04-17 .0 180 25 .5 .3 .00 29 k1) 480
13/27€-2800 78-04-19 4.1 28 8.4 1 .1 .01 37 203 290
13/27E-34R00 78-04-17 2.4 54 12 .8 A .01 33 243 350
14/26E-14M03 78-04-18 2.2 51 1 2 W1 .00 39 210 270
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Solids, Chro-
sum of Solids, Nitro- Nitro- Nitro- mium,
Local Date consti~ dis- gen, gen, gen, Phos~ Arsenic hexa- Copper,
identifier of tuents, solved nitrate nitrite ammonia phorus, dis- valent, dis-
sample dis- {tons total total total total solved dissolved solved
solved per (mg/L {mg/L (mg/L {mg/L {ug/L {ug/L {ug/L
{mg/L} ac-ft} as N} as §) as N) as P} as As) as Cr) as Cu)
11 /28E-05C 78-04-19 232 0.7 2.0 0.02 0.02 0.02 14 0 0
11/28E-18M0Y 78-04-19 255 .34 3.0 .00 .02 .03 8 7 0
12/26€-08P0Y 78-04-18 242 .35 5.6 .02 a7 .09 4 4] 0
12/26E-13H01 78-04-20 261 .37 6.0 .0 .03 .03 6 k) 0
12/26E-14D00 78-04-20 286 .38 2.4 0 .04 .04 6 5 0
12/26E-15C01 78-04-20 278 .36 2.4 .0 .08 .04 6 6 0
12/26E-18601 78-04-18 222 .30 4.2 .00 .02 .08 5 55 0
12/27€-15G00 78-04-19 273 .44 16 .00 .04 .02 5 5 0
12/27E-16M02 78-04-19 269 4 1 KU .02 .03 9 5 0
12/27E-19002 78-04-19 270 .36 3.0 .00 .02 .03 7 3 0
12/27E-31Q00) 78-04-20 224 .27 .00 .0 .04 .04 4 0 0
12/2BE-19F0N 18-04-17 262 .4 13 .00 .M .02 9 9 0
13/25E-16J01 78-04-18 218 .28 1.3 .0 .0 .02 4 0 0
13/25E-25800 78-04-18 212 .28 .37 .01 .44 .38 2 2 0
13/26E-14B01 78-04-18 188 .23 .32 .00 .02 .04 14 0 0
13/26E-26B803 78-04-17 151 .19 .16 .00 .02 .05 6 0 0
13/26E-34C00 78-04-17 395 .52 .7 .03 .20 .06 1 0 0
13/27€-28Q01 78-04-19 221 .28 .72 .00 .04 .02 7 5 0
13/27E-34R01 78-04-17 255 .33 2.8 .00 .0 .02 5 0 0
14/26E-14M03 78-04-18 206 .29 3.3 .02 .08 .04 4 290 0
Gross Gross Gross
Iron, Sele~ alpha, beta, beta,
Local Date ferrous nium, dis- dis- dis- Cesium Stron- :
identifier of dis- dis- solved solved solved 137 tium 90 Cyanide
. sample solved solved {ug/L (PCI/E {PCI/L dis- dis- Tritium total
{ug/L {ug/L as as as SR/ solved solved total {mg/L
as Fe) as Se) U-Nat) £5-137) _ Y7-50d) _ (pCiA ). (pCi/L) (pCifl} as Cn)
11/2BE-05C0 78-04-19 10 1 1 8.1 7.1 <2.0 <0.4 170,000 0.00
11/28E-18M01 78-04-1% 10 2 <41 16 13 <2.0 <4 73,000 .00
12/26€-08P01 78-04-18 0 5 8.2 11 9.1 <2.0 <.4 800,000 .00
12/26E-13H01 78-04-20 10 2 14 41 ki <2.0 <. 4 310,000 01
12/26E-14D0N 78-04-20 0 3 8.5 6.0 5.1 <2.0 =4 <480 .00
12/26£-15CD 768-04-20 10 2 7.8 6.9 5.8 <2.0 <4 < 4BR0 .00
12/26E-18601 78-04-18 0 3 <3.9 6.9 5.9 =<2.0 <.4 200,000 oo
12/27E-15G0 78-04-19 [} 1 <5.1 160 130 2.0 <4 1,400,000 .02
12/27E-16M02 78-04-19 [#] 1 5.8 62 52 <2.0 <.4 1,100,000 .0
12/27€-19D02 78-04-19 10 3 7.3 i2 9.8 <2.0 <.4 13,000 .00
12/27€-3190 78-04-20 20 0 <1.4 4.4 3.8 <2.0 <.4 <480 .00
12/2BE-19F01 78-04-17 0 2 <41 10 96 <2.0 <.4 1,000,000 .02
13/25E-16401 78-04-18 10 1 <31 4.4 3.7 =2.0 <4 <480 .00
13/25€-25801 78-04-18 0 0 <2.1 5.6 5.0 =2.0 <.4 < 480 .00
13/26E-14001 78-04-18 10 0 <31 5.6 4.7 2.0 <.4 2 500 .00
13/26£-26B03 78-04-17 10 0 <1.7 5.2 4.5 =2.0 <.4 <480 .00
13/26E-34CN 78-04-17 -- 12 <4,2 13 4.5 =2.0 <. 4 <430 .00
13/218-28001 78-04-19 10 1 4.9 4.6 3.9 <2.0 <4 <480 .00
13/27E-34R0) 73-04-17 30 2 7.3 7.5 6.4 <2.0 <4 23,000 .00
14/26E-14M03 78-04-18 0 1 <3.1 270 13 <2.0 2.9 7,200 .00
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TABLE 26.--Water.quality data from selected wells, April 1976-April 1977--Continued
Benton County--Continued

Analyses by inductively coupled plasma spectroscopy

SiTver Aluminum  Boron Barium BerylTium Bismuth Cadmium TobaTt
Date Cobalt 60 dissolved disselved dissolved dissolved dissolved dissolved dissolved dissolved

Local of dissolved (mg/L as (mg/L as (mg/L as (mo/L as (mg/L as (mg/L as  (mg/L as {mg/L as
identifier sample  {pCi/L} Ag) Al) B) Be) Be} -Cd) Cd) cd)
11/28E-05C01  78-04-19 <1 =<0.010 0.070 0,030 0.050 <0.001 <1.0 0,003 <0.005
11/2BE-18M01  78-04-1% 6 <. 00 .070 .030 .050 <, 001 <1.0 .003 =, 005
12/26E-08P01  78-04-18 <1 <.010 .070 010 .030 <, 001 =<1.0 .00 <, 005
12/26E-13H01  78-04-20 20 <010 070 .030 .030 <00 <1,0 .003 <, 005
12/26E-14001  78-04-20 <] <,010 100 .030 050 <00 <1.0 .003 <.005
12/26E~15C01  78-04-20 <1 <,010 .070 030 .070 <, 00} <1,0 .0e3 <, 005
12/26E-18G0Y  7B-03-18 <] =,010 .050 .010 .030 <,001 <1.0 003 <005
12/27€-15G01  78-04.19 70 <,010 .100 .030 L050 <, 00 <1.0 .003 <, 005
12/27€-16M02  78-04-18% 0 <. 010 070 - .030 .050 <.001 <1,0 .003 <,005
12/27€-19002 78-04.13% 1 <.010 .070 .030 .050 =,00 <1,0 .0e3 <, 005
12/27E-31Q01  78-04-20 <] <.010 .070 .030 070 =001 <1.0 .003 <.005
12/28E-19F(N  78-04-17 60 <. 010 .070 .030 .050 <.00 <1.0 .00 <.005
13/25E-16001  78-04-18 <1 <. 010 .070 .00 .00 =.00] <1.0 003 <, 005
13/25E-25801 78-04-18 <1 <,010 .050 .00 050 <.001 <1.0 .0 <, 005
13/26E-14B01  78-04-18 <) <.010 .070 .030 .010 <,001 <1.0 .003 <,005
13/26E-26803  78-04-17 1 <.010 <.050 .00 .007 <, 000 <1,0 0N <, 005
13/26E-34C01  78-04-17 = <010 .100 .030 .030 <,001 <1,0 .00 <,005
13/27E-28001  78-04-1%9 <1 <.010 .070 .010 .050 <.001 <1.0 .003 <, 005
13/27E-34R01  78-04-17 1 <,010 070 .010 .050 <.001 <1.0 .003 <.005
14/26E-14M03  78-04-18 <} <, 010 .050 .oz .070 <.00 <1.0 .003 <.00§

iron,
Chromium  ferric Gallium Germanfum Lithfum Manganese Molybdenum Nicke)
Date dissolved dissolved dissolved dissolved dissolved dissolved dissolved dissol ved

Local of {mg/L as (mgét' as [mg/L as (mg/L as {mg/L as {mg/L as (mg/L as (mg/L as
tdentifier . sample cr) Fed* Ga) (Ge) Li) Mn) Mo) Ni)
1}/28E-05C01  78-04-19 <D,050 <0,005 <0.030 0,050 0.010 0.0 0.010 - <0.050
11/28E-18M01  78-04-19  =,050 <.005 <, 030 070 010 .o .010 <, 050
12/26E-08P01  78-04-18 <.050 <. 005 <.030 070 .007 .030 .010 <,050
12/26E-13H01  78-04-20 <,080 030 <,030 070 L010 .010 .010 <, 050
12/26E-14D00 78-04.20 <.050 010 <.030 070 010 .003 .09 «<,050
12/26E-15C01 78-Da-20 <.050 .00? <,030 .070 010 .003 .030 <, 050
12/26E-18G01  78-04-18.  <.050 .007 <030 .050 .005 003 .030 <.050
12/27E-15601  78-04-19 <,050 010 =<, 030 070 .07 .0os5 010 <, 050
12/27E-16M02  78-04-19% <, 050 .010 <, 030 .070 007 .003 .030 <050
12/27E-19002  78-04-19 <, 050 .010 <, 030 .070 .0o? .00 .030 <, 050
12/27E-31Q01  78-04-20 <050 + 050 <030 .070 .010 .070 .00 <. 050
12/2BE-19FD1  78-04-17 <, 050 .010 <,030 .050 010 .001 .00 <, 050
13/25E-16J0Y  78-04-18 <.050 .010 <.030 070 007 oo L010 <. 050
13/25£-256801 78-04-18 <,050 .005 <, 030 .030 <, 005 .100 0o <, 050
13/26€-14801  78-04-18 <,050 .030 <.030 .050 .007 .00 00 <_ 050
13/26£-26B03  78-04-17 =<,050 <.005% <,030 .050 <, 008 00 =.010 <, 050
13/26E-34C01  78-04-17 <, 050 .007 <,030 .050 .oo? .005 .030 <, 050
13/27E-28Q01  78-04-19 <. 050 <, 005 <. 030 .070 Log .01o .030 <,050
13/27E-34R01  78-03-17 <. 050 L010 <.030 .070 .010 .003 .010 <,050

14/26E014M03  78-04-18 .100 <. 005 =<.030 .030 <.005 .030 .050 =, 050
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TABLE 26.--Water-quality data from selected wells, April 1976-April 1977--Continued
Benton County--Continued

Analyses by inductively coupled plasma spectroscopy

Lead Antimony  §in Strontium Titanium Vanadium Zinc Zircontium
Date dissolved dissolved dissolved dissolved dissolved dissolved dissolved dissolved
Local of {mg/L as (mg/L as {mg/L as (mg/L as ({mg/L as (mo/L as {mg/L as  (mg/L as
identifier sample Pb) Sh) Sn) sr) Ti) V) n) Ir)
11/28E.05C01  78-04-19 =<0.030 <0,030 0.050 0.300 <0.005 0.010 <0.005 <0(.005
11/28E-1841  78-04-19 <, 03¢ <.030 .070 .300 <, 005 010 <.005 <,005
12/26E-08P0 78-04-18 <,030 <030 .050 .100 <,005 .30 <, 005 <,005
12/26E-13401  78-04-20  <.,030 <, 030 070 100 <, 005 .030 <,005 <, 005
12/26E-14D01 - 78-04-20 <,030 <030 100 .300 <, 005 .030 <,005 <.005
12/26E-15C01 78-04-20  =,030 <030 ° . 100 . 300 <,005 .030 .100 <, 005
12/26E-186G01  78-04-18 <.030 <.030 .070 .100 <005 = .030 <005 <.005
12/27E-15G00  78-04-19 <, 030 <.030 .070 300 <, 005 010 <,005 <.005
12/27€-16M02  78-04-19 <, 030 <, 030 .070 .300 <,008 .030 <005 <,005
12/27€-19002  78-04-19 <,030 <, 030 050 .300 =, 005 .00 < 005 <, 005
12/21€-31000  78-04-20 <,030 <.030 .070 100 <.005 <. 010 <, 005 <,005
12/28E-19F01  78-04-17 <, 030 <,030 .070 L300 <005 .01 .030 <, 005
13/25E-16J01  78-04-18 <.030 <.030 070 100 <, 005 .030 <. 005 <. 005
13/25£-25B01  78-04-18 <. 030 =,030 <, 050 L1000 <, 005 <010 <. 005 <, 006
13/26E-14B01  78-04-18 <.030 <030 <,050 100 <.005 .030 <,005 <005
13/26E-26B03  78-04-17 <030 <, 030 <.050 .100 <, 005 .00 <005 <, 005
13/26E-34C01  78-04-17 <,030 <,030 <,050 . 300 <,005 .010 < 005 <, 005
13/27€-28001  78-04-19 <030 <, 030 .00 .300 <, 005 .030 .300 <, 005
13/27E-34R01  78-04-17 <, 030 <.030 .070 .300 <,005 .010 <.005 <005
14/26E-14M03  78-04.18 <,030 <.030 100 300 <,005 <. 010 <, 005 <. 005

A1l results are reported in mg/L. Results are rounded to the nearest reporting level. Reporting levels range
from the detection 1imit in steps of 1, 3, 5, 7, and 10, Levels which are less than the detection limit are
reported as < that value., Levels which are greater than the upper concentration limit are reported as > that
value, For example, for an analysis of lead the result would be reported as one of the following concentrations
in mg/L:<0.03, 0.05, 0,07, 0.}, 0.3, 0.5, 0.7, 1, 3, 5, 7, >10. Results are reported one significant figure
only. Due to the rounding technique even one significant figure is an estimate, The precision is approximately

plus or minus one step at the 68-percent confidence level {1 std, dev.) and two steps at 95-percent confidence
level (2 std. dev.). ’
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TABLE 27.--Surmary of selected data from recorded wells, by subarea

[Use symbols: H, household supply (may include lawn and small garden irrigation); I, irrigation:
N, fndustrial/commercial; P, public supply {includes some use for fire protection);
S, stock water. In some cases, wells are used for two or more purposes]

Depth range {ft) Pumping yfeld range (gal/min)
Number 1 100 500 1000 1 100 500 1000 Use
of to to to or to to to or Flowing
T/R wells 99 499 9939 more 89 499 999 more H 1 L] L S wells
Naches subarea
12/12 1 - 1 - - 1 - - 1 1 - - - -
13112 1 - - - - - - - - - - ] 1 -
13113 3 1 1T - - - - - 1 - - - - -
13/18 17 6 8 - - 8 5 1 - 13 z2 - 1 - -
14/14 5 3 2 - - 1 - - 1 - - 1 - -
1415 1 1 - - - - - - 1 - - - - -
14/16 1 1 . - - 1 - - 1 - - - - -
1417 15 5 5 1 1 9 2 1 - 7 2 i 2 - -
14/18 23 9 20 - - 17 1 1 - 25 - 1 - - -
15/15 1 1 - - - 1 - - - - 1 - - -
16/12 1 - - - - - - - - - - - - - -
16/14 4 2 1 - - 1 - - - - - - 3 - -
16/15 6 4 2 - - 4 1 - - 6 1 - - - -
17/ 1 - - - - - - - - - - - 1 - -
17/13 [ 1 1 - - 1 - - - 2 - - 3 - -
1714 6 3 - - - 2 - - - 3 1 - 1 - -
TOTALS 92 37 4 1 1 46 9 3 - 6 8 4 13 1 -
Cowiche subarea
13/14 2 2 - - - 2 - - - 2 - - - - -
13nz 10 2 6 2 - 3 3 1 - 4 k| - - 2
13/18 14 2 5 5 1 i - - 1 8 3 1 1 - -
1416 16 1 N i - 10 4 - - n 5 - - 1 -
14/17 79 20 43 15 - a 17 - - 4 25 4 - - 2
TOTALS 121 27 65 26 1 63 24 1 1 69 36 7 1 1 4
Ahtanum subaresa
12/13 2 - - - - 2 - - - - - - - 2 -
12/14 1 1 - - - - - - - . 1 - - - - -
1215 9 2 3 - - 2 1 1 - 2 1 - - - -
12/16 60 23 18 3 1 9 7 3 1 % 12 - - 2 -
12/17 n 187 64 12 2 0 20 8 1 164 32 5 1 5 2
1218 277 208 37 3 - 3 23 2 - 185 45 2 1 5 2
12119 23 14 7 1 - 3 6 2 1 6 5 4 4 2 1
1316 2 - 1 - - ¥ - 1 - 2 1 - - - -
1317 83 15 63 T - 4 12 1 - 57 16 - - 1 4
13/18 138 B9 34 a 1 4 35 5 3 54 29 15 4§ - 2
13/19 54 40 6 2 - 19 11 - - 16 11 13 1 - 1
TOTALS 980 880 233 30 4 180 N6 23 6 526 152 39 N 17 12
Moxee subarea
12/19 18 7 8 1 1 8 2 1 - 10 3 - 1 1 2
12/20 51 8 13 27 2 12 17 1 - 726 - - - 18
12/21 23 1 13 3 L3 5 9 2 1 9 15 - - - -
12/22 3 - 2 - 1 - - - - 1 - - - - -
13718 58 21 28 '3 - 29 19 2 ¥ n 2 4 1 1
13/20 19 1 § N 2 9 4 1 10 8 - - - [
13/1 3 - - 1 2 - - - 2 i - - - -
TOTALS 175 8 69 46 13 63 81 6 3 81 66 2 3 2 27
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123

Depth range (ft)

Pumping yield range {qal/min)

Number 1 100 500 1000 1 1060 500 1000 Use

of to to to or tc to to or Flowing
T/R wells 99 459 999 more 99 499 999 more H 1 K P s wells
Toppenish subarea
213 3 - - - - 3 - - - - - - - 3
10/14 1 - 1 - - 1 - - - T - - - - -
10/16 32 10 16 1 - 14 5 1 21 5 - 1 1 -
10117 71 80 12 6 3 38 5 6 4 51 N 1 4 - 1
10/18 55 36 3 2 1 13 1 2 i 35 6 - 1 - -
1019 64 5 - - - 25 3 3 - 45 6 - 4 - -
10/20 a5 5¢ 15 2 1 32 14 5 4 43 16 2 10 1 -
10/21 23 21 - - - 1" T - - 6 - - - - -
11/16 40 10 - - - & 1 1 - 28 3 - - - 1
1N7 44 B 8 15 5 9 2 3 12 19 16 ) - -
LAKAL:] 72 40 & 3 27 8 7 - 48 1 - 1 2 3
11219 94 70 2 - - 83 8 6 4 60 M 3 5 - -
11/20 22 10 9 1 - 10 1 - 6 10 1 9 - - 1
1218 13 )] 2 3 7 2 2 4 4 2 n - - -
12/19 21 N 9 - - 12 2 1 1 16 3 - - - -
TOTALS 646 377 83 36 17 256 53 36 37 396 96 16 26 4 g
Satus subarea
17 1 - 1 - - - 1 - - - - - - - -
118 1 - - - - - - - - - - - - - -
719 6 - 1 1 - 2 - - - - - - - - 1
1/20 3 - - - - - - - - - - - - - 1
B/15 2 - - - - 2 - -, = - - - - - 2
816 1 - - 1 - - - - - - - - - - -
8/19 1 - - - - - - - - - - - - - 1
8/20 1 - 1 - - 1 - - - - - - - - 1
8/1 3 1 1 - - 1 = - - 2 - - - - -
§/22 27 3 16 4 1 6 5 2 1 14 4 - 2 - -
8/23 3 - 1 1 1 1 - - 1 1 1 - 1 - -
a8/24 4 1 2 1 - 1 | - 2 1 - 1 - -
9/19 1 - - 1 - - 1 = - - - - - - -
9/20 3 2 1 - - ¥ - - - 3 - - - - -
/21 ~ 55 37 16 1 - 24 7 3 -2 33 B8 - - 1 -
9/22 19 4 9 - - 8 - 1 2 10 2 - - -
9/23 4 - 4 - - 1 z - - - 4 - - -
TOTALS 135 48 53 10 F4 48 17 6 6 65 20 - 4 5 2
Rattlesnake Slope subarea
8/24 4 2 2 - - 1 2 - - 1 z - - - -
9/22 10 6 3 - - 3 1 - 5 3 - 1 - -
9/23 28 8 16 1 3 8 5 3 - 10 1 - 6 - 1
9/24 n 12 15 3 - 11 1 2 3 14 9 - - - -
9/25 25 5 10 5 2 8 ) - 9 5 - - - -
9/26 14 1 12 1 - 5 6 t - 12 2 - - -
§/27 12 4 7 - - 4 3 - - 8 2 - 2 - -
10/21 19 8 8§ 2 - 4 5 - 1 7 k 4 - -
10/22 28 16 8 1 2 10 I 3 7 3 - 2 - 1
10/23 28 B8 N 5 4 8 3 1 1 10 9 1 - - 1
10/24 7 1 4 1 - 3 - 2 - 4 2 - 1 - -
10/25 ? - 1 5 - 1 - - - I - - -
10/26 n 1 7 3 - 4 1 2 - 6 5 - - - -
19 3 2 - - - - 2 - - - - - - - -
11/20 46 12 19 10 2 n 7 6 5 21 12 1 6 - -
n/21 43 - 20 16 3 w0 8 4 2 18 17 - 1 - -
11/22 13 - 7 3 3 3 - - - 4 3 - - - -
11/24 3 - 2 - - - - - - - 1 - -
11725 1 - - 1 - - - - - - - - - - -
1219 18 2 10 4 1 3 7 1 - 5 7 - | -
12/20 6 - 3 I - 4 - - - 1 "4 - - - -
TOTALS 358 88 165 64 20 1M 53 22 15 142 92 2 25 - 3
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TABLE 27.--Summary of selected data from recorded wells, by subareas--continued

Depth range (ft)

Pumping yield range {qal/min)

Nurber 1 100 500 1000 1 100 500 1000 Use
of to to to or to to to or Flowing

T/R wells 99 499 999 more 99 499 999 more o I N P s wells
Hanford-Richland subarea

9/28 12 43 4 7 1 39 7 5 5 38 30 1 L3 1 -
9/29 1 1 - - - - ) - - 1 - - - -
10/26 1 - 1 - - 1 - - - - - - 1 - -
10/28 128 Y A ) - 8 8 1M 1 9 7 1 14 - -
n/2a 1 - 1 - - - - - - - - - - 1 -
11/25 1 - - - 1 - - - - - - - - - -
11/26 n - 5 19 5 1 1 - - - - - 2 - -
11/27 9 - g - - - 1 - - - - - 1 - -
11/28 17 2 13- 1 - 1 - - - - - - - -
12/22 3 - 2 - - 1 - - - 1 1 - - - -
12/23 6 - 4 - 1 - 2 1 - 1 4 - - 2 -
12/24 5 - 1 1 3 - - 1 2 - 3 - - - -
12/25 222 55 161 4 1 3 1 - - 1 T - - 1 -
12/26 12% 21 104 2 - 1 - - UNUSED

12/27 23 - 21 1 - - - - UNUSED

12/28 7 k] 4 - - - - - - UNUSED

13/24 25 k] InN 1 1 2 6 3 1 1 - 2 - 2
13/25 3 713 3 1 1 2 ] 1 2 2 ) B 1 3
13726 113 20 85 - - 1 - 3 1 1 - 2 1 1 -
13727 74 43 15 3 1 1 4 7 5 5 3 2 4 1 -
13/28 10 10 - - - - 1 1 1 | | -
14/26 64 58 5 - - - 2 1 3 7 1 - 3 -
14/27 35 29 6 - - - 2 - - 4 3 - 6 - -
TOTALS 1048 387 525 51 16 58 33 37 29 67 64 8 ¥ n 3

187 1/8
Kennewick subarea
1/30 3 - 3 - - - 2 1 1 - - - -
AL 4 - 4 - - 1 1 - - 2 - 1 1 - -
8/27 2 - 2 - - - 1 - - - 1 - -
8/28 26 3 19 3 . 12 6 - 1 18 6 - - 1 -
8/29 24 LIUEE | 3 - 10 1 I 14 3 3 - -
8/30 na 2 15 4 - 38 29 6 7 54 24 1N 5 - -
9/27 40 29 10 - 22 8 1 1 30 12 - 1 - -
9/e8 45 7 16 6 1 15 2 2 2 18 12 - - - -
9/29 3 2 1 - - 3 1 - - 1 1 - - - -
10/27 13 1 "6 - - 6 2 1 - 9 6 - - -
10/28 - 5 4 1 - - 3 - - - 3 1 - ) -
TOTALS 217 125 107 26 1 M 5 11 13 150 67 15 8 1 -
TOTAL OF ALL SUBAREAS:
926 408 145 110 1559 6007 93 130 42 61

3832 1707 134t 290 75




Green Lake

elev, 6,000 ft.

Record began 1941
Number of sample points - 6
Measured by Department of Katural Resources

Parameters measured - snow course only

lat 46 deg 33 min

sec, 03 T12H RI3E

long 121 deg 10 min

Remarks - snow course in open meadow in dense timber on SK slope

TABLE 28.--Snow depths and water equivalents at selected snow courses, 1960-77 water years
[Data from U.5. Soil Conservation Service (written commun,, 1979)]
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February 1 ‘March 1 April 1 May 1
Snow Water anow Water SnOHh I-fat?r Snow’rl Water
h iv. h 1y, Date de equiv, Date ept equiv.
St 4 AN A 4 A € i LN 55
1941 3/23 61 24.3
1942 3/26 12 30.9
1943 30 1M 29.2
1944 ing 50 18.9
1945 2/28 85 16.9 4709 94 25.4
1946 3/03 110 2.8
1947 3/ 97 41.7
1948 2/29 87 3.3
1949 a7 132 47.4
1950 2727 135 45.4
1951 2/ 101 24.1
1953 3/07 a7 37.2 3/29 88 3.0
1955 3/06 77 24.2 4/08 59 21,5
1956 3/ 02 109 38.8 3/30 97 37.4
1957 2/28 54 15.1 4/00 70 25.4
1958 3/03 50 22.3 3/30 81 28,9
1959 3/03 59 16.0 3/29 69 25.1
1960 3/01 51 16,3 4/01 70 25.0
1961 3/02 1M 36,7 /N 106 44.5
1962 3/00 82 28.3 33 96 3.2
1963 efe6 44 18.0 3/29 81 23.5
1964 2724 78 24,0 3/25 104 40.3
1965 2/23 85 31.0 3/26 a3 2.0
1966 2/24 76 28.8 3/25 102 39.0
1967 2/24 89 3.2 kTra) m 43.5
1963 1/26 57 16.2 2/26 68 27.5 3727 12 29.3
1969 2/24 100 36.2 3/26 88 37.7
1970 2/24 92 3.3 3/27 92 38.2
19N 2/24 100 38.8
1972 2/25 118 45.8 3/27 124 54.5
1973 1/29 58 18.2 /23 56 19.7 3/29 59 23.0
1974 1/29 93 25,2 2/26 115 37.3 4,02 120 46.8
1975 1/28 88 31.8 /25 108 33.0 3/26 125 36.3
1976 1/227 61 23.0 2/25 110 33.3 3/24 110 32.3
1877 1/28 8 2.3 2/28 12 3.8 3/28 39 12,0
Morse Lake
. elev. 5,400 ft lat 46 deg 54 min  long 121 deg 29 min
Record began 1956 sec. 06 TI6N RIE
Humber of sample points - 10
Heasured by Soil Conservation Service
Parameters measured - snow course only
Remarks - snow course on protected lake shore in valley bottom
February 1 March 1 April 1 May 1
Snow Water Snow Water Snow Water 00W Water
Year Date depth  equjv. Date depth iv. h V. te depth equiv.
SLAMINALN (Jfh (GRufv.  Date (gofh (gRefv.  Pare (geeph Sh
1956 2/0 174 60,0 4703 199 78.0 4730 154 78.6
1957 1/28 71 20,0 3/03 108 39.4 4702 142 54.6 5/01 117 52.4
1958 1/3 130 42,0 2/e8 27 53.8 4/01 136 62.8 4/29 138 65.4
1959 1/29 121 35.2 3/04 140 50.0 4703 153 55.6 5/04 120 72.4
1960 2/ 66 24.2 3/00 92 30.9 LT 121 47.8 5/03 102 37.2
1961 2/01 110 4.0 2/28 169 45,6 3730 166 67.1 4/28 156 8.0
1962 /N 83 32.4 /0 N7 36.4 3/30 129 50,2 5/01 140 62.6
1963 1/28 62 20.6 2/25 76 28.0 3/28 97 32.4 4729 109 44.2
1964 1/29 148 43.6 2.26 128 49,2 3/27 159 64.4 4/28 142 66.2
1965 1/30 13 45,6 2/24 140 54.4 3/30 145 65.6 4730 118 55.2
1966 1/27 103 32.8 /2 130 42.2 3/30 130 74,2 4/28 mnm 43.8
1967 1/30 148 51.8 3/02 150 58.8 3/30 171 76.6 5/02 167 84.4
1968 1/30 98 .6 2/28 108 44,2 3/21 133 53.0 4/30 102 48.4
1969 1/29 140 50.8 2/21 158 63.4 e 146 68.2 4729 137 65.6
1970 1/30 130 38.0 2/25 133 55.0 3/30 137 46.2 4/28 149 62.4
19N 2/25 158 56.0 3/30 236 94.4 4729 207 102.4
1972 1/ 175 62.6 3/29 184 69.8 427 183 87.8
1973 1/29 9 33.2 2/26 94 36.4 3/29 102 42.8 4/30 79 4.2
1975 1/28 134 55,6 2/21 157 Nn.o 3/28 176 68,6 4/29 162 88.1
1976 1/28 a7 36.7 3/08 149 47.4 3N 158 57.6 4/26 152 59.5
1977 1/27 13 3.0 2/25 24 .77 3/30 72 19.9 5/01 4 18.0
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TABLE 28.--Snow depths and water equivalents at selected snow courses, 1960-77 water years--Continued

White Pass {E side) R
¢ICZ8  eTev.”4,500 ft lat 46 deg 38 min  Tong 121 deg 23 min
Record began 1953 sec, 02 TIH RNE
Humber of sample points - 7
Measured by U.S. Geological Survey
Parameters measured - snow course only
Remarks - snow course in dense timber at Pass

February 1 March 1 April 1 Hay 1
Snow Water Snow Water “Snow Water b Snow Water
Year 0 depth V. Dat equjv. Da depth equiv. te depth  equiv.
¢ eI s ¢ IR s R G e g (s
1953 2/05 02 21.%
1954 2/05 93 22.9
1955 2/02 41 12.7
1987 2/06 49 1.6 4725 55 22.4
1958 2/05 67 22,3 3/06 65 22.6 4/03 72 27.0
1959 2/06 45 131 3/06 53 17.4 4702 64 22.7 4/30 47 19.3
1960 1/29 20 4.8 2/29 39 11.0 3/ 48 15.7 4/28 45 18.1
1961 2/0 39 13 3/ 68 18.4 3/30 69 28,0 4/28 66 28.5
1962 1/30 40 14.8 2/28 a7 13.6 4/03 62 21.7 4/30 49 20.3
1963 1/30 20 6.7 2/27 23 9.0 3/28 3 9.7 4729 33 14,5
1964 1/30 69 201 2/21 68 25.1 3/30 82 29.9 4/2% 7% 3z
1965 1/28 75 24.3 2/26 68 26.0 3/30 70 29.4 4/30 45 22.4
1966 /N 54 16.1 3/ 76 21.5 kFE]) 64 25.0 4/28 44 19,6
1967 /N 49 15.6 2/27 60 20.9 3/29 74 24.6 5,02 73 28.4
1968 /A 38 9.4 2729 23 9.0 3/30 25 9.3 4/29 25 10.2
1969 1/30 77 23.4 2/27 85 30.9 3/e8 76 30.4 4/30 58 29.0
1970 1/30 62 19.3 2/27 64 24.1 4/ 61 25.1 5/01 04 29.1
197 1/29 a2 29.9 3/02 80 32.3 4/01 97 4.7 4/30 a5 40.1
1972 1/25 112 40,9 238 10 48,7 3/30 102 48.3 5/02 105 51.9
1973 1/30 2% 9.1 2/26 29 10.1 3/28 34 1.9
19724 2/05 88 21.7 2/28 106 35.9 4/02 98 36.9 4729 96 45.3
1975 1/30 58 20.9 e/27 77 27.3 4/02 90 32.4 5/00 82 33.6
1976 1/29 40 12.7 3/01 89 4.4 3/29 93 28.4 4/28 13 29.7
1977 1/28 0 .0 2/28 8 1.4 3730 30 1.4 5.01 0 .0
February 15 March 15 April 15 May 15

5 Snow water Snow Water Jnow water ~ Snow Nater

Year ate epth ujv. Date h ufv. D ujv. a epth ufv.
ACAMNLEN aRY Rt R gmge Ot e g

1953 3113 69 24.2 417 82 20 5/18 a8 23.4
1954 312 97 37.6 4/15 10 42.7 57 69 33.4
1955 314 87 24.8 414 9 31.5 517 15 33.4
1956 4/18 ne 56.7 5/09 100 49.0
1957 313 69 18.3
1958 . . - 4/15 85 26.1 5/08 50 23.7
1959 4/15 58 21.7 5/15 37 15.2
1960 314 56 15,0 ans 39 141 5/16 26 1.6
1861 N5 75 26.4 414 68 26.1 515 56 26.1
1962 2N4 45 15.6 ns 59 17.4 ane 50 21.4 516 40 12.3
1963 2/14 22 9.7 3Nn4 28 9.4 a5 36 13.6
1964 2N4 65 231 3N 89 28.9 414 78 na 514 64 28.4
1965 216 68 25,2 3/15 65 26.6 414 61 27.6 514 37 17.6
1966 2N5 60 19.% 315 69 24,17 4/18 50 22.7 513 28 14.1
1967 2/15 67 20,2 3718 74 23.% 414 72 26.7 5/15 58 25.4
1968 2Nns 30 9.9 3/18 25 9.1 4/16 n 10.3
1969 2/19 84 30,0 313 83 30.9
1970 2/¥3 3 21.7 3Nn3 &7 25.4
197 2n 68 30.0 3N8 96 37.7 4/14 94 41.8 517 67 .6
1972 2/18 107 46.4 3INe 104 51.6 417 nz 50.9 5/15 84 46.1
1973 2N 32 9.3 3/15 34 11.1 413 25 10.2
1974 213 85 27.7 3718 105 39,7 a6 102 45.4 5/16 84 k|
1975 2714 78 24.9 3Nna 92 30.6 415 89 34,0 5/15 65 3.7
1876 217 64 171 3716 75 4.1 415 74 28.9
1877 2Ns 0 .0 36 26 4.2 4Nns 17 6.3
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TABLE 28.--Snow depths and water equivélerits at selected snow courses, 1860-77 water years--Continued

White Pass (E side) -- Continued

January 1 January 15 June 1 June 15
Snow Kater Snow Water Snow Water o gnuwh Water
h 'R h equiv. Date depth equiv. ate e| equiv.
Year  Date  gopf" 3] Date  qerth (§3ul Gt (g daf" (5
1961 12/30 ky) 9.6 113 38 12.1
1963 12/31 20 6.2 1/15 20 7.5
1964 12/30 32 9.1 1/14 48 12,2
1965 1/06 64 18.1 1/15 58 18.7
1966 1M 48 13.4
1967 1/05 39 7.9 117 37 1.7
1968 1/02 1" 3.9 1716 20 6.4
1969 ’ 1/15 70 20,1
1970 1/02 N 6.7 1720 48 14,1 .
19N 1/05 54 15.4 116 69 20.4
1972 12/30 57 17,3
1973 1/04 22 5.7 147 27 8.1
1974 1/03 70 19.6 118 64 21.3
1975 12/30 37 9.6 1/16 65 18.9
1976 12/30 23 6.5 115 54 14.0 615 21 9.8
Miscellaneous measuraments
Snow Water Snow WHater Snow Water Snuwh Water
h V. epth uiv., depth uiv. Bate | de| uiv.

Year Date  depph cquiv. Date  depth quufv. Date BP0 (R ot
1963 11/28 13 2.4 1213 22 5.9
1964 12/13 27 6.5 :
1966 11/30 7 7.4
1963 1219 18 4.5
1969 12/03 12 3.2 12116 3% 8.2
1970 1218 18 5.0
1971 12/07 27 6.9 12/18 35 9.9
1972 12/01 22 5.1 1215 53 11.8
1974 11/28 36 8.6 1214 44 11,5
1975 12/16 23 5.5
1976 12/18 a7 4.8
Satus Pass

elev. 4,030 ft
Record began 1958
Number of sample points - 10
Measured by Sol1 Conservation Service

Parameters measured - snow course only

lat 45 deg 59 min
sec.2] TO6N R17E

long 120 deg 41 min

Remarks - snow course along old logging road through timber S facing

February 1 March 1 Aprilt 1 May 1
Y Snow | Water Snow Water Snowh‘Hat?r gnnwh Hater
ear Date depth equiv. . dept equiv. Date ept equiv.

5" Sagye Date (GRRPh SRpYe Dete 8PP SW AN

1957 2/26 15 4.9 3/28 23 8.9
1958 2/03 30 9.6 3/03 24 8.8 4/01 22 7.7
1959 2/02 3 1.0 3/04 13 5.2 4/02 1 4.7 5704 0 0.0
1960 2/02 14 3.4 3702 24 6.3 4/05 9 3.3 5/02 1 2
1961 2/ 7 3.0 /m 8 2.6 4703 5 1.8 5/01 0 .0
1962 2/02 12 5.2 3/01 n 8.3 4.02 28 1. 5702 o .0
1963 1/30 6 .5 2/28 o .0 3727 1 .2 4729 0 .0
1964 2/03 28 9.5 2/27 25 10.3 3730 30 11.9 4728 10 4.7
1965 1/28 44 14.6 2/26 30 11.8 3/29 27 11.2 4/29 0 .0
1966 /N 49 17.1 2/28 49 15.3 3N 45 18.% 4/29 13 6.1
1967 /3 13 4.3 2/27 13 4.6 3/30 8 2.7 4/28 0 W0
1968 1/3 13 4.3 2/28 0 .0 3/28 ] 0 4/2% Q 0
1969 2/ 58 14,9 /27 &7 14,4 /27 4] 18.0 4/29 6 2.5
1970 1/29 39 12,1 2/e7 34 12.8 4/01 24 9.9 4730 0 0
1971 1/28 45 16.6 2/25 37 141 3N 51 19.9 4/29 it} 13.0
1972 1/27 50 13.8 2/28 35 15.8 3/30 17 8.3 4728 1] .0
1973 /3 12 31 2/28 0 .0 3/29 0 .0
1974 1/30 35 12.0 2/28 54 13.7 3/28 44 16.2 4730 16 7.8
1975 1730 26 8.6 2728 39 14.0 33N 49 16.6 4/29 29 12.8
1976 1/30 7 1.8 2/27 34 7.8 kK¥K)| 30 10.4
1977 1/28 1] .0 2/28 4 1.2 4/02 [¢] .0
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TABLE 28.--Snow depths and water equivalents at selected snow courses, 1960-77 water years--Continued

Bumping Lake
Zlgﬁﬂ elev, 3,450 ft lat 46 deg 52 min long 121 deg 18 min
Record began 1915 sec, 23 TI6M RI1ZE

Number of sample points - 8

Measured by U.S. Bureau of Reclamation

Parameters measured - snow course only

Remarks - snow course scattered through caspground in timber below dam

February 1 March 1 April 1 May 1
Snow Water Snow Water “Snow Water gno\ch Water
. h ujv., Date  depth ufv. Date e ui{v.
A4 AR 4 MG 4 M el tia ALY
1918 2/00 31 7.6 3/00 36 11.0 4700 17 6.3
1916 5/15 43 17.2
1917 2/00 4] n.7 3/00 42 11.3 4/00 48 13.4
1918 3/00 34 8.3 4/00 30 9.6
1919 4/00 42 13.0
1921 2/00 53 15,2 3/00 48 171 4/00 44 17.5
1922 4/00 50 14,5 4/20 38 13,9
1923 2/00 47 15,8 3/00 48 16.4 4/00 40 15.1
1924 3/00 23 8.0 4700 17 5.6 5700 0 0.0
1925 2/00 37 1n.s 3/00 43 14.5 4/00 N n,z2 5/00 0 .0
1926 2/00 23 4.8 3/00 27 C 7.4 4/00 0 .0 5/00 0 .0
1927 2/00 60 15.3 3/00 72 19.3 4/00 56 18.6 5/00 25 11.0
1929 2/00 51 10,4 3/00 40 11.6 4700 26 10.4
1930 2/00 35 3.4 3/00 31 10.3
19 2/00 32 9.7 3/00 37 10.3 4/00 27 8.6 5/00 .0
1932 2/00 45 10.5 3/00 34 12.0 4/00 27 10.7
1933 2/00 55 12.6 3/00 69 12,6 4/00 62 23.2 5/00 33 12.5
1934 2/00 22 6.6 3/00 18 6.3 4/00 0 .0
- 19358 2/00 42 12.6 3/00 45 14.2 4700 48 15.5 5/00 21 8.0
1936 2/00 53 13.8 3/00 n 18.9 4/00 78 2N 5/00 23 9.4
1937 2/0 27 5.5 2/28 46 13.2 4/01 34 13.3 4/30 12 4.6
1938 {FEL 47 11.9 2/28 53 15.0 3/3 56 18.8 4/30 13 4.9
1939 1/31 33 6.6 2/28 43 10.9 3731 33 10.7 5/01 0 0
1940 1/31 23 5.8 2/29 4 10.8 3/30 20 6.9
1841 /3 29 7.2 2/e8 30 8.4 3/28 13 4.4
1942 1/ 26 6.2 2/28 39 10.0 3N 23 8.3
1943 13 68 18.2 2/28 61 22.4 im 61 21.4 4/30 24 10.7
1944 1/31 18 5.3 2/29 27 1.7 N 16 6.8
1945 1/A 14 4.7 2/28 25 8.1 3/3) kil 11.2 4/30 14 5.4
1946 1/3 73 20.4 2/28 77 26.4 i 64 26.2 4/30 35 15.8
1947 VL) 38 9.9 2/28 33 11.8 LYE]] 24 9.3 5/0 0 .0
1948 1/31 30 8.2 2/28 43 131 N 43 14.6 . 4/30 22 8.8
1949 1/3 62 19.3 3/02 86 na /3 72 32.5 4/30 20 15,2
1950 1/31 n 19.9 2/28 66 12.6 33 74 26.6 4/29 47 2.8
1651 /3 50 14.9 2/28 62 24.2 3/30 53 20.2 4/30 17 9.1
1952 1/31 56 171 z2/2% 55 19.9 kK] a0 16.4 4730 8 3.3
1953 1/30 40 12,9 2feh 39 15.1 3/3 35 14,0 4/30 22 8.7
1954 1/29 g2 19.5 2/26 82 26.8 AN 63 26.1 4729 3 15.8
1955 1/31 23 6.6 2f2? 32 9.8 /N 45 14,6 4/29 37 12.5
19%6 1/ 99 n.e 2/29 105 8.6 3/29 99 37.9 s/01 60 25.0
1957 1/30 15 3.4 2/27 26 8.1 3fe9 35 14,0 4730 4 2.1
1958 1/30 49 14.9 2/27 43 16.6 kVE) 38 16,3 4/29 20 9.6
1959 1/29 N 10.8 2/26 42 13.5 /N 39 15,0 5/ 5 2.
1960 1/29 21 5.0 2427 32 8.9 3/30 35 12.9 4/28 22 3.1
1961 1/30 37 10.8 2727 52 14,7 3/30 a6 15.1 4/2% 22 §.2
1962 1/30 29 1.5 2/28 32 8.4 3/28 44 13.4 4/28 14 4.9
1963 1/29 9 2.9 2/26 12 5.6 3/28 10 3.4 4/2% 4 1.5
1964 1/30 57 15.2 2127 50 17.8 3730 52 14.8 4/29 29 12.8
1965 1/28 57 17.9 2/25 47 17.6 3/30 4 16.3 4/29 12 4.4
1966 1/28 47 14,4 2725 47 16.1 I 49 19.8 4727 21 10.9
1967 1/29 30 10.2 2/28 35 121 3730 37 13.2 5/01 3 11.6
1963 2/05 33 9.2 2/28 25 10.3 4/01 1% 6.8 5/ 0 .0
1969 /3 73 17.4 2/28 62 20,6 kY& 42 18.2 5/0 18 9.1
1970 /3 n 22,2 3/02 60 25,2 3N 50 2.2 4/29 41 19,2
191 /3 52 21,5 3/ 54 22.8 3730 70 290.5 5/03 42 20,9
1972 1/31 57 18.9 3/ 61 20.4 3 49 20.5 5/01 32 16.2
1973 - 1/ 28 8.0 2/28 22 71.7 3729 17 6.6 5/01 0 0
1974 2/04 n 20.2 3/ 79 26.0 4/01 72 28.2 4/30 46 19.9
1975 /0 44 13.1 é/28 57 17.9 33 Y] 20.9 4730 39 14.8
1976 /3 28 8.7 2/29 n 15.9 I/ 57 18.% 4/30 28 11.4
1977 1/28 0 .0 2/28 0 .0 N 10 K | 5/02 0 .0
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TABLE 28.--Snow depths and water equivalents at selected snow courses, 1960-77 water years--Continued

Bumping Lake -- Continued

February 1% March 15 April 15 May 15 -
Snow Water Snow Water Snow Water Snow Water

e Date  goth gafv et gop i ome gop e e gl g

1949 4/15 48 21.9 5/15 7 2.8
1950 415 60 23.8 5/15 26 12.8
1951 4/16 27 11.9 5/15 4 1.6
1952 4/15 25 10.8 5/15 \] .0
1953 /15 0 .G
1954 ' 4/15 53 24.4 514 15 7.2
1955 517 14 4.1
1956 : 517 39 18.1
1957 3/18 47 12.6 415 22 9.4
1958 3/14 44 17.0 4/15 3 12.9 LYAL] 0 0
1959 316 37 14.0 414 23 9.4
1860 3N12 48 13.2 414 21 8.4 /12 4] .0
1961 214 50 12.4 ina 57 17.5 4/13 32 13.5 EA15 4 1.6
1962 2/14 33 9.4 INs 42 13,0 4/14 25 9,0 5/16 0 .0
1963 N4 16 5.8 314 12 4.3 4/13 N 4.0 5/15 1] .0
1964 2/14 54 15.0 3714 62 18.2 4/14 39 16.1 5/14 9 4.2
1965 214 51 19,2 3213 43 17.8 4n3 29 1.1 5/15 1] .0
1966 2/14 55 17.4 kFat 54 19.6 4/14 38 16.5 5/14 0 .0
1967 2/14 42 11.4 Nz 42 13.4 4/13 33 12.2
1968 215 3 10.1 314 20 8.5 4/16 8 4.5 5/15 0 .0
1968 214 68 20.8 3/14 58 20.4
1970 218 64 25.1 3ING 58 25.8 '
1971 22 49 21.2 315 73 29.0 4Ne 62 28.2 514 20 10.5
1972 216 53 26.6 3INns 86 22,6 4114 45 19.5 5/14 8 4.4
1973 z2N3 26 7.9 34 22 7.9 4712 7 3.4 .
1974 212 66 211 ns a1 27.9 415 64 28.2 5/15 24 9.8
1975 213 59 18.0 2 68 21.6 414 5 20.4 5/1% 1n 5.0
1976 213 30 9.1 315 54 16.5 4/14 42 15.2 5114 [ 1.8
1977 218 0 .0 3/14 14 2.9 4/15 0 .0 ,

January 1 Janyary 15 June 1 June 15
y Snow Water Snow Water Snow Water Snow Water
ear Date depth  equjv. Date depth ujv, Date  depth  equiv. Date  depth  equiv.

(fne) (fn.) ACANMLN, Rt ML) AN,

1M5 1/00 21 4.4
1927 1/00 29 1.5
1929 1/00 37 5.9
1930 1/00 27 7.3
193 1/00 25 4.1
1932 1/00 36 7.5
1933 1/00 54 101
1934 1/00 18 4.2
1935 1/00 38 6.4
1936 1/Q00 26 5.9
1937 1/02 8 2.0
1933 12/31 28 7.8
1939 1/01 17 3.8
1940 1/02 13 3.5
1942 12/ 19 3.6
1943 2/N - 83 12.8
1944 1/03 20 3.2
1945 12/ 16 3.9
1946 12/3 43 13.0
1947 12/31 16 5.6
1948 12/ 10 2.0
1949 1/01 80 18.1
1950 12/30 24 5.3
1951 12/ 23 8.5
1952 12/31 49 11.7
1953 12/ 37 8.1
1954 12/30 13 3.8
1955 12/30 22 3.2
1956 12/ 67 22.5
1957 1/01 0 .0
1958 12/30 30 8.1
1959 12/30 19 6.1
1560 12/30 10 2.8
1961 12/29 32 6.6 1/14 32 10.9
19562 12/28 37 10.2 1/13 28 7.6
1963 12727 10 2.9 112 8 2.6
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TABLE 28.--Snow depths and water equivalents at selected snow courses, 1960-77 water years--Continued

Bumping Lake -- Continued

Janvary 1 January 18 June 1 June 15
Snow Hater Snow Water 0w Water SNOW Hater

fer Dete R - e g gmfv v gpp gmin tee gop i

1964 12/30 20 4.8 1/14 36 8.4
1965 12/29 53 9.9 1/15 52 15.4
1966 12/29 47 6.4 1/14 49 1.2
1967 12729 12 3.8 1/%2 18 4.7
1968 1/02 n 3.5 117 27 8.2
1963 113 58 14,7
1970 1/02 29 8.9 115 42 12.0
1971 12/3% 54 14.1 118 55 18.%
1972 1/03 34 9.2 114 49 14,6
1973 1/02 13 3.6 118 21 6.6
1974 1/02 56 14.4 1/20 57 16.8
1975 12/31 27 5.9 1/15 48 11.8
1976 12/3 14 3.7 1/18 K3l 7.6
1977 12/29 1] .0
Miscellaneous measurements
1945 12/01 23 3.7
1946 11729 29 7.2
1947 11/29 19 4.7
1949 11/30 k]| 4.9
1951 11730 1¢ 5.2
1952 11/30 21 6.0
1957 11/30 28 7.4
1959 11/29 14 4.9
1961 1/28 15 3.8 12/15 18 4.2
1962 12/04 18 3.8 12/14 21 3.9
1953 12/01 14 3.2 1213 1 2.8
1964 11/29 0 0 1213 7 2.2
1965 11/28 21 2.4 1217 20 3.8
1966 11/30 4 .6
1967 12215 14 .3
1968 12/0 5 .6 12720 14 3.2
1963 12/02 2 .1 1219 20 4.1
1970 1218 21 4.2
18N 12/M 22 3.9 12/16 4 9.0
1972 13/30 17 3.2 12/16 34 5.8
1974 11/30 29 7.5 1213 37 9.1
1975 1217 15 3.4
1976 1218 9 2.3
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TABLE 28.--Snow depths and water equivalents at selected snow courses, 1960-77 water years--Continued

Ahtanum River S.

elev. 3,100 ft

Record began 1940

Parameters measured - snow course only

lat 46 deg 31 min

sec.26 TI12N RI4E
Humber of sample points - 13
Measured by Department of Natural Resources

long 121 deg OV wmin

flemarks - snow course in open grass meadow behind ranger station

February 1

March 1

April 1

May

1

Snow
Dati h
Year ate dlgp}

Water

{ﬁulv. Date

Snow

At LN

Water

e gerfh (S

Snow

Water

Snow

HWater

Date depth uiv.
e gl (JR”

1941 2/01 23 8.6 3/0 18 8.2
1942 2/0 ki 10.1 3.0 30 8.7 4/00 n 5.3
1343 2/01 45 10.0 3/0 32 10.1
1944 2/02 7 1.7 2/29 15 4.4
1945 2/0 n 2.8 3/01 16 4,3 4/07 7 1.6
1946 2/02 35 1.1 3/05 29 9.6 :
1947 2/N 13 3 3/00 4 2.4
1948 2.01 23 4.9 3/00 23 7.6 4/02 17 6.0
1945 2/03 30 10.0 kYD) K}:] 11.9 kTFe 28 10.0
1950 2/00 32 7.8 4/03 22 8.4
1951 2/02 40 7.9 2/2% 23 6,6
1953 2/03 12 4.9
1954 2/04 28 6.4
1955 2/0 14 3.4 3/0 24 4.4 4;01 13 5.4 5/07 0 0.0
1956 2/0 60 16.6 2/29 s7 18.1 4/01 40 16.4 5/01 0 .0
1857 . 2/02 10 2.0 3/00 8 2.3 4/01 7 2.3 5/01 o .0
1958 2/04 25 9.0 3/03 18 5.0 3/3 13 3.8 4/28 [ .0
1959 2/0 12 3.6 3/04 22 6.4 3/30 18 4.0 5/0% 0 .0
1960 2/01 16 - 3.1 2/29 21 4.8 4/01 7 2.2 5/01 0 0
1961 2/ 17 4.8 2727 17 5.0 4/01 0 .0 5/01 0 .0
1962 1/ 14 5.2 2/28 23 7.3 4,01 16 7.0 5/01 0 .0
1961 1/29 0 .0 2/ 0 .0 3/30 8 3.0 5/01 0 .0
1964 1/27 22 4.4 2/24 22 5.8 3/26 15 5.5 4730 0 .0
1965 1/27 38 10.0 2/23 25 7.6 3/26 17 7.0 4/30 0 0
1966 1/30 34 8.2 2/24 32 9.6 sai 26 9.8 5/01 0 .0
1967 1/27 12 2.8 2/24 0 .0 3/27 0 .0 5/00 0 .0
1968 1/28 24 5.2 2/26 17 6.0 3728 0 .0 4730 0 .0
1969 1727 40 10.2 2724 47 13.2 3726 3 13.0 5/01 0 0
1970 1/27 43 8.2 2/24 31 11.2 3727 22 8.2
191 1/27 27 8.7 2/24 19 7. 3726 29 10.3 4/26 ) 0
1972 1/27 38 10.7 2/25 N 11.8 3727 10 4,3 5/01 Q 0
1973 1/26 12 4,0 2/23 13 3.2 3/29 0 .0
1974 1/29 22 10.2 2/27 23 7.6 3/26 22 10.6 5/01 0 .0
1975 1/28 28 6.8 2/25 36 12.8 3/26 k¥4 13.0
1976 1727 8 2.2 2/24 14 3.4 3/25 18 5.6 5/01 0 .0
1977 V/24 0 .0 2/24 1 .5 3/28 0 .0

January 1 January 15 June 1 June 15

T Snow Water SN0OW Water Snow Hater Snow Water
Year Date depth  equiv. Date depth  equiv. Date  depth equiv. Date depth equiv.

AR e (5t (fepth (] dee g

1941 1/01 15
1942

1943 1/00 24
1944 1/01 5
1945 1/00 5
1946 1/01 24
1949 1/00 33
1950 1/04 n
1953 1/0 23
1955 1/0 7
1956 1/0 45
1957 1/01 0
1958 1/01 0
1960 1/ o}
1961 12/ 16
1962 12/3 17
1963 12728 0
1964 12/27 13
1965 12/27 32
1966 12/27 27
1967 12/27 8
1968 ye/2? 10
1969 12/27 22
1970 12/26 22
1971 12/27 22
1972 12/27 29
1973 12/27 6
1974 12/28 37
1975 12/27 10
1976 12/ 3

1977 12727 0
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TABLE 29.--End~of-month contents of Bumping and Rimrock Reservofrs, 1960-77 water years
[Data from U.S. Bureau of Reclamatfon (written commun., 1978)]

12487500 BUMPING LAXE,-- Lat 460 52' 25°, long 1219 17° 57%, in SWi sec. 14 {unsurveyed), T. 16 N., R. 12 E.,
Yakima County, Hydro‘lo?ic Unit 17030002, Snoqualmie National Forest, at outlet of dam on Bumping River, 2.2 mi (3.5 km)
southwest of Goose Prairie, 10 mi (16 km} southwes% of town of Aperican River, 19 mi (31 km) west of Nile, and at mile
17.0 {27.4 km), DRAINAGE AREA, 69.3 o2 (179.5 km ). PERIOD OF RECORD, Jume to July 1906, April 1909 to current
year. GAGE, water-stage recorder, Datum of gage is at mean sea )evel {Bureau of Reclamation benchmark}. Prior to
Nov, 23, 1966, nonrecording gage at same sfte and datym,
REMARKS. -- Reservoir s formed on natura) lake by sarth-fﬂl dam completed in 1910; storage began

Nov. 3, 1910. Usable cepacity, 33,700 acre-ft (41.6 hm3) between elevation 3,389.00 ft {1 ,032.967 m), invert of gate
s111 and 3,426.00 ft {1,044.245 m}, spfliway crest. Figures given herein represent usable contents, Water {s used for
frrigation.

CEOPERATIGN.-- Records furnished by Bureau of Reclamation and reviewed by Geographisal Survey.

EXTREMES FOR PERICD OF RECORD.-- Maximum contents observed, 39,840 acre-ft (49,1 hm9) June 21, 22,
1925, elevation, 3,430.55 ft {1,045.632 m); wminimum observed, 1,130 acre-ft (1.39 hm?) Feb. 5, 6, 7, 8, 9, 1949,
elevation, 3,390.80 ft {1,033.516 m).

EXTREMES FOR CURRENT YEAR,-- Maximum contents, 35,590 acre-ft (43.9 m3) June 8, elevation,
3,427.43 ft (1,044,681 o}: minfoum, 4,100 acre-ft (5.06 hm3) Jan. 16, elevation, 3,395.37 ft (1,034,909 m).

Station  4B7500 Bumping Reservoir End-of-Month Contents 100 AF Units

Year Oct Nov Dec Jan Feh March April May June July flug Sept

L EL{] 78 181 T60 &7 bl 144 189 . 310 354 165 98 49 1,799
1961 48 126 a2 19 131 167 215 260 342 147 n 48 1,756
1962 54 64 93 15 19 141 ne 344 360 240 56 45 1,909
1963 29 12 128 106 20 328 343 359 293 Nz 97 42 2,290
1964 29 41 L) 75 37 33 46 200 335 kL] m 57 1,416
1955 43 72 103 113 17 63 . 178 249 351 339 162 60 1,810
1966 45 2 a3 3z n 43 82 196 243 289 137 42 1,205
1967 28 40 58 56 48 38 46 213 355 296 184 17 1,499
1968 74 k: 3 57 165 282 166 158 232 341 259 167 97 2,036
1969 39 19 47 45 28 k] 77 295 34% 300 183 86 1,623
1970 42 63 47 9N 72 72 76 298 342 251 177 119 1,650
19N 29 50 30 53 54 32 38 176 285 382 322 246 1,667
1972 9 59 42 51 96 90 64 38 322 309 268 145 1,855
1973 63 36 76 67 9 N7 168 278 229 128 56 26 1,335
1974 29 53 62 106 46 58 84 170 370 349 252 86 1,665
1978 26 0 47 54 30 28 32 178 350 339 257 77 1,448
1976 54 96 139 N3 84 53 82 257 366 344 269 99 1,956
1977 57 48 47 44 93 136 268 351 343 N4 183 104 1,988

TOTAL 858 1,282 1,232 1,422 1,634 1,742 2,464 4,744 5,930 4,584 3,110 1,505 30,907
AYERAGE 4B n 68 19 9 97 137 264 329 277 173 84 1,17

12491000 RIMROCK LAKE.-- Lat 460 39' 23", long 1210 07" 43", in NEZ SWisec. 31, T. M4 N., R, 14 E.,

Yakima County, Hydrologic Uait 17030002, Snoqualmie Hational Ferest, on upstream spillway pier at Tieton dam on Tieton
River at Rimrock, 0.6 mi (1.0 km) upstream from Wildcat Creek, 7.1 mi {11.4 km) upstream from hsaduorks on Tieton
Canal, 21 m1 (34 km) west of Naches and at mile 21.3 {34.3 km}. DRAINAGE AREA, 187 mi¢ (484 km?). PERIOD QOF
RECORD, Apr{) 1925 to current year. Prior to October 1959, published as Tieton Reservoir. GAGE, water-stage recorder
and low water staff gages, Datum of gage 15 at mean sea level {Bureaw of Reclamation bench mark}. Prior to March 14,
1967, nonrecording gage at same site and datum.

REMARKS.-- Reservoir is formed by eargh-f1l] dam completed in 1925; storage began April 27, 1925.
Usable capacity, 198,000 acre-ft (244 hm3) between elevation 2,766.00 ft (843.077 m), invert of tunne!
entrance, and 2,926.00 ft (B89).845 m), crest of spillway gates. Figures given herein represent usable contents. Water
is used for irrigation.

CODPERATION.-- Recards furnished by Burear of Reclamation and reviewed by geological Survey.

EXTREMES FOR PERIOD OF RECORD.-- Maximum contents, 201,630 acre-ft (249 _hm?) June 18, 1974,
?levation, 2,927.43 ft (B92.28] m); minimum observed, B2 acre-ft (0.110 hm3} Oct. 12, 1926, elevation, 2,766.77 ft
843,31 m).

EXTREMES FOR CURRENT YEAR.-- Maximum contents, 176,600 acre-ft (258 trd} June 25, 26, 27,
etevation, 2,917.20 ft {889.163 m): minimum, 46,360 acre-ft (57.2 tm3} Sept. 30, elevation, 2,843.40 ft (866.668 m).

Station 491000 Afmrock Reservoir End-of-Month Contents 100 AF Units

Year Oct Nov Dec Jan Feb March April Ma June Jul Au Sept

1560 945 T,068 1,274 1,347 53T 1,785 T.B77 1,807 1,967 1,422 [ 232 15,801
1957 268 LYE) 597 845 1,229 1,510 1,716 1,823 1,96 1,648 1,026 492 13,592
1962 M 626 805 1,103 1,285 1,423 1,893 1,865 1,990 1,822 1,694 1,049 16,066
1963 884 1,344 1,337 1,307 1,736 1,950 1,982 2,00z 1,978 1,889 1,397 481 18,387
1964 375 508 653 842 958 1,020 752 949 1,822 1,99 1,563 1,089 12,270
1965 1013 1,196 1,491 1,554 1,505 1,448 1,826 1,940 1,952 1,469 159 440 16,693
1966 495 628 735 824 845 923 1,196 1,64 1,717 1,475 794 343 1,677
1967 323 a3 699 913 1,114 1,2% 1,392 1,847 2,002 1.693 1,068 424 13,162
1968 536 771,000 1,307 1,765 1,864 1,649 1,686 1,960 1,519 7o 370 15,153
1969 518 873 1,085 1,359 1,493 1,583 1,654 1,985 1,972 1,421 766 249 14,928
1970 326 453 551 761 892 1,103 1,192 1,574 1,988 1,518 845 326 11,529
191 k)] 437 594 853 1,230 1,397 1,107 1.471 1,985 1,964 1,389 1,085 13,813
1972 1,183 1,302 1,388 1,463 1,407 1,462 635 1,312 1,861 1,907 1,406 1,049 16,37
1973 1,117 1,230 1,423 1,432 1,834 1,604 1,312 1,318 1,327 914 433 2 13,646
1974 76 284 819 1,124 1,323 1,514 1,440 1,485 2,000 1,960 1,670 1,210 14,609

1976 1,046 1,236 1,355 1,388 1,216 1,287 1,351 1,443 1,982 1,834 1,544 1,247 17,029
1976 1,317 1,427 1,424 1,398 1,483 17,510 1,414 1,772 1,996 1,883 1,847 1,003 18,474
1977 91 1,006 1,087 1,208 1,298 1,400 1,548 1,622 1,758 1,499 992 466 14,806

TOTALS 12,456 15,280 17,993 20,991 23,844 26,019 25,977 29,550 34,069 29,806 20,574 11,537 260,096
AVERAGE 692 843 1,000 13,166 1,325 1,446 1,443 1,642 1,893 1,656 1,143 641 14,894
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TABLE 30.--Municipal, Industrial, and hydroelectric-power diversions, 1960-77 water years

[Data from U.S. Buresy of Reclamation (written commun., 197811

33006 City of Yakima M & 1 Diversion -~ Oak Flat Dfversion 1 AF Units

JYear Gt  Mav  Dec Jan  Feb Mar  Apr My June July Aug  Sept Total
1950 760 560 540 5§50 SO0 530 §50 660 640 810 7 150 7,620
1961 e 550 510 510 460 480 510 590 680 770 730 740 7,240
1962 720 540 550 540 470 550 580 510 560 T60 T8O 750 7,660
1963 00 580 540 5§60 500 540 540 660 740 760 790 ne - 7,620
1964 170 660 640 650 510 66Q 640 130 730 820 760 760 8,450
1965 800 650 640 640 560 650 6§60 760 7568 750 750 130 8,340
1966 750 640 700 700 640 630 6% 170 750 760 790 760 8,580
1967 © 790 ne 720 o0 610 o 100 760 T3 760 740 730 8,660
1968 750 740 740 160 690 740 7130 70 100 730 690 &00 8,65Q
1969 630 £90 680 740 670 j20 T20 150 730 730 70 730 4,520
1970 70 700 720 480 570 740 740 180 760 B2 BOD T20 8,760
1971 700 680 740 780 70 770 770 800 780 a20 780 710 9,000
1972 150 120 730 730 700 -S80 730 760 390 360 M 130 7,150
1972 340 330 420 450 430 380 a0 420 280 290 300 230 4,280
1974 220 210 30 |, 270 160 250 210 3N 410 530 450 370 3,70
1975 EL 1) 2710 270 290 280 230 2490 220 200 220 150 30 2,670
1976 [+] a 0 ¢ ¢ [+] 0 0 Q 0 [+] 0 0
1977 0 Q 0 a ¢ 0 0 [+} 0 a 1] 0 0

TOTAL 10,440 9,330 9,440 9,550 8,520 9,160 9,420 10,370 9,930 10,630 10,380 9,680 116,910
RYERAGE 580 518 524 53 473 509 523 576 552 594 577 538 6,495

30009 City of Yakima M & I -- Naches Pumping Plant 1 AF Ynits

Year et Moy Dec Jan  Feo Mar for May  dume July Aug  Sept Jotal
1960 1} 0 1} 0 0 0 Q ] 0 0 ¢ 0 0
1961 4} 0 Q 1} 0 Q 0 0 1] 0 1] 0 0
1962 ¢ 0 0 0 1] 1} ¢ 0 o Q Q 0 0
1963 Q o 0 3] 0 o 0 a 1} 0 0 0 1]
1964 0 0 [ '] 0 [} 2] 0 0 0 1] o 0
1965 0 0 1] 0 ] 0 0 [1} 0 0 0 '] Q
1966 Q 0 0 1] 0 0 0 ] Q )] Q 0 Q
1967 0 Q [+ Q [ 0 1] Q 0 0 0 0 1}
1968 0 0 Q 0 0 0 0 /] 1) 0 0 0 0
1969 0 1] 0 1} 0 0 0 Q ¢ [} [} [ 0
1970 Q '] Q 0’ ] 0 1] ¢ 0 0 0 0 ]
191 g 0 0 0 ) 1 0 0 50 210 210 240 ne
1972 270 210 200 170 200 260 330 410 690 150 o 700 5,000
1973 590 450 420 420 300 90 420 510 &0 840 950 790 8,750
1974 670 480 430 S40 540 470 500 550 400 0 - 0 640 5,27
1975 no 560 430 a0 440 520 470 700 790 960 980 1,130 8,100
1976 980 160 730 T 650 750 760 960  97¢ 1,130 1,143 1,180 10,10
1977 1,020 750 100 660 600 560 600 590 600 1,160 1,230 1,020 9,5