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INTRODUCTION DISTRIBUTION OF AVAILABLE DATA

The quality of ground water is of concern to Of the 21 oprincipal ground-water regions,
all. Based on 1975 water-use data in the State of representative data are available for four: the Puget ",
Washington (Dion and Lum, 1977), ground water Sound, Yakima, Spokane, and Columbia Basin : o= !
makes up about 34 percent of all water used by regions. Data are lacking only in small sections of n 5
municipal water systems, about 22 percent used by these regions that also correspond with areas of low
industry, and about 5 percent used for irrigation. In population density. In these ground-water regions
addition, approximately 500,000 rural residents of generalizations can be made about ground-water
Washington depend on good quality ground water for quality on a regional basis with a fairly high degree
household use. of confidence.

The Washington State Department of Ecology For several ground-water regions, the majority
(DOE), in order to carry out its of data come from near population centers, usuauy Principal ground-water region Primary aguifer material Water use (1975 ground-water use only, Dion and Lum, 1977) Occurrence of fluoride, nitrate, and dissolved-solids concentration Source of high levels of fluoride, nitrate, and dissolved-

. S A . : & (Molenaar, Grimstad, and (after Molenaar, Grimstad, Tevels in excess of Drinking Water Regulations (U.S. Envirommental solids concentrations in excess of Drinking Water Regulations

water-quality-management responsibilities, and the around major rivers or lakes, or in coastal areas, but Waiters, 1980) and Walters, 1980) g o Irrigation  Municipal  Industrial | Protection Agency, 1977a and 1977b) within each ground-water region
Washington State Department of Social and Health many areas within these regions have little or no it .o i s e il
Services (DSHS), whose rules and regulations govern available data. Included are the Willapa, Chehalis, argn-S8aneion laghm P 00,0 ».0 .0 — Not applicable
S‘lse of . water for human Con_sumpt‘lon’ re_qu!re Olymplc pen‘ln_SUIa’ COWlltZ, and Le\.VIS regions In Willapa Region Alluvium and older sedimentary 1,070 45.1 35.6 18.3 None © Not applicable
information on ground-water-quality characteristics western Washington, and the Entiat-Wenatchee, deposits
and the availabihty of ground—water—quality data Chelan, Okanogan, Northeaste[‘n’ and Walla Chehalis Region A]Luv;’gm, glggialtdrif; depgiits, 2,890 75.0 21.2 3.8 Dissolved-solids concentrations in water from seven wells and nitrate A localized problem in a small part of the region. Possibly due

. y 4 and older sedimentary deposits i i i i i i | by
throughout the State. Hence, the U.S. Geological Walla-Tucannon regions in central and eastern s il SISO, 50 RSP O CO S AU N R e TrR R ..
SUTVe)’ (USGS)’ uqder an agreement WIth DOE! WBShlngtono Addltlonal data are needEd before Olympic Peninsula Region AHL_Jvium, glacia1_dr1'ft, and older 2,000 46.9 3.7 14.4 Dissolved-solids concentrations in water from five wells in the A localized problem in some coastal areas only, possibly due to
assembled the existing data for the State of broad generalizations can be made about the AP — SRR WO ARG, B PR S —

Washington Concerning the concentration of ground—water quahty in these regions. San Juan Region Glacial drift 8.0 100.0 a0 Dissolved-solids concentration in water from one well in the A localized problem in some coastal areas only, possibly due to

N . . 2 . coastal area exceeded DWR Tevels. incipient seawater intrusion. Seawater intrusion may be more
fluoride, nitrate, and dissolved solids in ground widespread than these data suggest (Dion and Sumioka, written
water. These constituents are included among those The remaining ground-water regions, the comin.., 19%0).

. . e y . Puget Sound Regi Alluvi nd glacial drift 54,900 23.8 . v i i i i i i i i i
commonly used to determine the suitability of water Grays-Elochoman and San Juan in  western S p—— e Bt W03 oentts W lowT.  Dietib i omeme. Mirabe, wad Gssoiv 8114 Iatiome veodttant water-gusiity
for drinking; they also reflect both natural and Washington and the Klickitat, Horse Heaven, TS UL ¥ s B v RN N L
man-i d e r i i : ins i " . B .

al 1mp95e ffeCtS on wate quahty ) ar:\d, if Methow, Paloqse, and Blue Mount‘alr'ls in central and Cowlitz Region ATluvium and older sedimentary a0 100.0 ao Dissolved-solids concentration in water from one well A localized problem that may be due to the movement of connate
present In excessive Concentratlons’ can hmlt the eastern Washlngton’ have a hmlted number of deposits exceeded DWR Tevels. ground water, as described above for the Chehalis Region.
utility of water. Coincidentally, data on fluoride, chemical analyses of ground water from within their Lewis Region Allwium and older sedimentary 33,800 15.7 17.9 66.4 Nene© Not applicable
: . . . : A . deposit
nitrate, and dissolved-solids concentrations are the boundaries. The available analyses are restricted to o cposTEs
most  plentiful of  ground-water-quality data population centers (towns or agricultural areas) or i VIR, N S e . i . S
available for the State of Washington. are Wldely spaced thl’OUghOUt the region. Data are Horse Heaven Region Alluvium and basalt 9,360 .l 3 28.6 Nitrate concentration in water from one well and fluoride and Isolated instances of naturally occurring high concentrations of
. > £ dissolved-solids concentrations in water from two wells exceeded dissolved solids and fluoride, common in deep wells tapping
Ground-water data on a broad, areal basis are scarce not adequate to make any generalizations about DWR Tevels. basalt aquifers.
for trace metals, bacteria, and organic ground-water quality, except on a local basis. Yakima Region 21;:1;;112; g]gg;gl'grift,do;der“ 16,300 18.9 41.9 39.2 F]ugrigenconcentrati?ws in wa;.er :’mm two wells located within the Naturally occurring high fluoride concentrations are common in
i " & o . € ntary sits, and basa Hanford Department of Energy Facility exceeded DWR levels. d s ¢ i basalt ifers. High nitrate and dissolved-
constituents. Even if this report shows that Generally, these regions have lower POPUlatlon Dissghed-soh‘ds cmcentragims i]n wite:cfmm 18 weﬂz principally ssﬁd:ecor?ce?lgﬂﬁon:sian t;gu;oﬁzi-cenlga’ln;axmi :egiorllsrslga:e
% . & L . . e in the south-central part of the Yakima region near Prosse d P bably due to natural diti t i 1 -
_fluorlde’ nltrate’ or dlSSOlVCFI SOlldS concentrations den51t1es. within the boundaries of the Hanford Facihgty exceed ed DNRr1e321s, tgzzs«i;r;?;:&rjaa? dﬁve?gpﬂengaa:gairﬁgga;iLrt\".]s ?:1 :;ee:;:irdong
mn ground water at a ParthUlar place does not ;?gr :f them b{ m(tjre than ':wice.f . e Fac;]li)%y,tzigh m']t;atg and d;sso:]ved-soﬁds concentrations are
X i rate concentrations in water from numerous wells, principa in the pro e result of manma in d-wat hemistry.
exceed U.S. Environmental Protection Agency (EPA) DRINKING-WATER REGULATIONS :ﬁutg-cgntgag Yal]dma regiondza[r;bgal]:toni and w%thin gge bouderiss of ably s mmade changes in ground-water chemistry
. s piia ility, , at t F b,
regulations (1977a,b), the suitability of water for than srice. S .
drlnklng is not assured. The U.S. Environmental Protection Agency has Entiat-Wenatchee Region Glacial drift and basalt 2,0 69.7 30.3 Nitrate concentration in water from one well and dissolved-solids Isolated occurrences of high nitrate and dissolved-solids concen-
established "maximum Contaminant 1eV€lS" for g]:gc;:(]e:.trat\ ons in water from two wells near Wenatchee exceeded DWR trations are probably due to natural conditions.
Data were used from four sources: USGS, public-drinking water. These include both ORPRp— Mt e ghastel @R B B __ — R
DSHS, EPA, and Battelle Pacific Northwest mandatory and recommended concentration limits A Syt Aiwvion an ghastel @M 81.7 18.3 2.0 Nane© Not applicab!
| . . . . ot a icable
Laboratory. The USGS and EPA data include those for many common and uncommon chemical R o Sal . — - o2 : ”

2 L . . . . aci il ana Sa v x - ' Di d-solid trati 9 t f f Ms i s 5 ™ N :
collected from other sources, primarily other constituents. The mandatory limits (Primary g fise roite cmoes B tewete, eaily e © e . St -
federal and state agencies. It is estimated that Drinking Water regulations, U.S. Environmental Northeastern Region Alluwvium and glacial drift 2,29 48.4 4.4 5.2 Nane € Not applicable
aPPFQleatel)’ 90 Percent. of the avalla:ble nitrate, Protection AgenCy, 1977a) are required for the Spokane Region Alluvium, glacial drift, 45,900 34.0 58.7 7.3 Fluoride and dissolved-solids concentrations in water from Isolated high fluoride and dissolved-solids concentrations are
fluoride, and dissolved-solids concentration data for protection of public health. The recommended . — " I G TR i G w— SHERLES & G G O SE e St

& - # o . o " . are probably e resu oT natural conaitions oOr unsewered,
ground water in the State of Washington are limits (Secondary Drinking Water Regulations, U.S. demsely populated areas.
represented in ’the results of thlS s‘tudy, Environmental Protection Agency’ 1977b) apply Palouse Region Alluvium and basalt 5,970 56 .2 43.6 2 Nitrate concentrations in water from eight widely separated wells Widely separated occurrences of high nitrate concentrations are
. ol exceeded DWR Tevels. probably due to natural conditions.
generally to the aesthetic characteristics of the
" Columbia Basin Region Alluvium, glacial drift, 37,500 67.0 18.6 14.4 Nitrate concentrations in water from 20 wells, dissolved-solids Widely s ted f high f1 ide, dissolved-solid
Data from sources ot‘her than the USGS were water anfj are not related to pUblIC hea‘lth concerns. and basalt concentrations in water from 22 wells, and fluoride concentrations and n{triggrzo:cezg::?ogge:rg pr‘;gablyuggé :o ngistzga{eco::iiiZns.

plotted on the accompanying maps only when there The Primary and Secondary Drinking Water in water from 14 wells exceeded DIR Tevels.
was a lack of USGS data for Sp&CifiC constituents Regulations are referred to collectively in this Walla Walla-Tucannon Region g;;g::g:, ngeEa::t]iimentary 7,120 46.2 42.2 11.6 Ihe ni_tratetcongentrz;im in]‘vatern;r%m onﬁ wg]],]f;uoride concentr a- Ist]ﬂgted occurrences of high fluoride, nitrate, and dissolved-

" . " : s ons s i -so1i trati i i iti 5
and areas. ThUS, fO[' example, fOl’ the lOWCl’ Yaklma report a8 Drmkmg Water Regulatmns (DWR). i:n Satég vfl?x);rtwt:u;eﬂge:x::edsoké 1eve1?:(.) ved-solids concentrations solids concentrations are probably due to natural conditions
River basin where there was a large amount of USGS Blue Mountains Region Basalt 1,040 27.8 fi.7 .5 Nane © Not applicable
data for nitrate concentration in ground water, only The mandatory DWR limits for fluoride and
the USGS data appear on the map. Data from other nitrate concentrations are as follows: fluoride, 1.8 S W i e
sources would not have increased the reliability or mg/L in eastern Washington and 2.0 mg/L in western bLess than 1 millimn gallons based on available data.

Utility of the maps in that particular area. Where Washington (dependent on annual average of CNo values of fluoride, nitrate, and dissolved-solids concentration exceeded Drinking Water Regulations.
there were multiple analyses for fluoride, nitrate, or maximum daily air temperature), and nitrate, 10.0
dissolved solids from one well, only the symbol mg/L (when reported as N). The recommended DWR
representing the highest concentration of each limit for dissolved-solids concentration is 500 mg/L.
constituent was plotted on the appropriate map. No ) ) .
attempt was made to determine trends in Nitrate Qisseived Selies Analyses of water from only four wells in
concentrations with time. AREAS WHERE DATA EXCEED DRINKING- . o . . o Washington  show dissolved-solids concentrations
WATER REGULATIONS Nitrate concentrations in the ground water of Dissolved-solids concentrations in the ground that exceed 10,000 mg/L. Three of these wells, two
Data on fluoride and nitrate concentrations Washington exceeded DWR levels in about 3 percent water of Washington exceeded DWR levels in about in Lewis County and one in Whatcom County, pump
. " . " " i i t. 3 pe i i . ine-sedi i
total (dassived pbes snponded fwrwms. Whare date data (limited data in some areas) some ‘ PPl‘fOXHT(lja.e ) id lp > :ted welllgs throughout the ar?ep found 1):1 \Eidel se aratedg wellscean:i are v e g 9f s et fourth. —
on dissolved fluoride and/or nitrate were available, generalizations can be made about the areas where g;et our_;'hem eW1 - é’e:e:raer in Sies Sonssal a%eas~ e SRRy e Lol c);f loc%l e el i King County, discharges at land surface a mixture of
S WE-ROATUSIRENEN SN SRES SO0 JURINS S6 T Ggneireiion of Suridn, siwets, aw Geesived | i Yakirr: ml;'lc r basin and Hgnford Facili:c of cgﬁditiong The remainder ré in two gener);ll areg R e the'lt apparently comes from a
accompanying maps. If limited data (or no data) on solids exceeded DWR levels. UV R— — y S : S g - small natural-gas reservoir.
the dissolved fluoride andfor nitrate concentrations the Yakima region and parts of the Spokane, the Chehalis, Olympic Peninsula, and Puget Sound
: Y ; . Palouse, and Columbia Basin regions. High regions of western Washington and the Yakima and
e sfihis for Qosiic losstiem, s S Fluoride concentrations of nitrate in these areas generally Columbia Basin regions of eastern Washington
total-concentration data were plotted. Nitrite . : . = '
i 4 ieri occur in wells tapping shallow aquifers consisting of SELECTED REFERENCES
Conmmintion wan suwned e nagiightte and Fluoride concentrations in the ground water of alluvium, glacial drift, older sedimentary deposits High concentrations of dissolved solids in the
nitrite-plus-nitrate concentration data was treated : levels in ab 1 t » 8 . . & : ) . . Ca o . R
= Washmgton exceeded DWR levels in about percen or basalt round water of parts of the Olympic Peninsula and Dion, N. P., and Lum, W. E. II, 1977, Municipal, industrial, and irrigation
as nitrate alone. of the wells examined for thiS report (NOt a” of . % t S d P y 1[:)1 th lt £ water use in Washington, 1975: U.S. Geological Survey Open-File Report
¢ uge oun regions are apparently e resu o 77-308, 34 p.

Most values plotted for dissolved solids are
those commonly referred to as total dissolved solids
(TDS). Where no other data were available, total
solids (dissolved plus suspended) were plotted.
Values of total solids that were plotted ranged from
500 to 700 milligrams per liter (mg/L).

The data are presented on maps that are divided
into the principal ground-water region designations
of Molenaar, Grimstad, and Walters (1980). Data
were divided relative to EPA drinking-water
standards into three groups as follows: sites where
concentrations are less than established standards;
sites where concentrations exceed standards by up
to two times; and sites where concentrations are
greater than twice the established standards.

these analyses are plotted on the accompanying map
due to instances where several closely spaced wells
are represented by one symbol.) Approximately 5
percent of the high concentrations are found in
widely separated (isolated) wells and are apparently
the result of local, natural geohydrologic
conditions. The remainder are in two areas: the
Columbia Basin region and the Hanford Facility in
the Yakima region. High concentrations of fluoride
in ground water in the Columbia Basin and in the
Hanford Facility are apparently the result of natural
conditions in the deeper basalt aquifers tapped by
many wells in those regions.

High concentrations of nitrate are generally the
result of (l)natural conditions; (Z%agricultural
development of the area (irrigation may leach
certain soluble materials from the soil that may
increase nitrate concentrations in the ground water);
or (3) densely populated, unsewered areas having
highly permeable soils that allow septic-tank
effluent to infiltrate the ground-water system. In
the Hanford Facility area, where high nitrate
concentrations have been studied in detail, they are
mostly a result of infiltration of industrial and
sanitary waste water from various operations in the
Facility (Lindberg and Bond, 1979).

natural conditions common to the glacial-drift and
alluvial aquifers or possibly of incipient seawater
intrusion. In the Chehalis region, high concentra-
tions of dissolved solids may result from pumping
out of a part of the aquifer that has been intruded
by connate water from older and deeper continental-
and marine-sedimentary deposits.

In the lower Yakima River basin and the
Columbia Basin region, high concentrations may be
the result of either natural conditions or the
extensive, long-term agricultural development of
the area. Within the Hanford Facility area of the
Yakima region, high concentrations are largely the
result of manmade changes in the ground-water
chemistry (Lindberg and Bond, 1979).
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