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I1<r'1'RODUC~TJIOI\I 

Ground water Jls a pnrn.ar-y source of mur..tcl.pa! and domestic water sup
plies for re~:;Jldents of Idahoo Successtiell 'lt'J'E'~!IJs range frorn single domestic sup
plies of only a few gc:Hons po::;r minLrt:e t() major supp!ty W<eBs for urban areas 
yie!dJl.r;,g thm1~:,:;~;nds ga!llons per zninut<."OJ o '.I'h·a constnJction of a supply well 
is usuaHy end result considerable f:hought a:tld plcnming o H may replace 
an unsui.table; or ··~cnrc--:].ii3lJlt~ Wlatc;r SlJ~:ppL~{ or f;i:rnply· rz2~sult frorn an ir1JltiatJion or 
expansion of wat·t.~r us'eo What:·:Y']er the rncdV<'J!Li!C>!E fc,r tha welL it is imperative 
that H be successful; W(c.·,JI shcmld y1eld good <::J:UcJHy water in usable quan-
tities fro:m re~sonn,bk~ dE:pthso Kno~Nlledqe of the !Jr:::n~~ral and locaJ subsurface 
geology and thre occurrencrs and movem<:.:ont of ground W:3!.ter is important in the 
compXetJtron of .a suo::essful welL Thre yield of a well is depend;:mt upon the 
weH cor:cStructh:m and th(:'O abHity o:f t!Ge sa~:-~ 1 r:1 ~ed geologic material to store and 
tra.ns1n.i t V\?B.ter o 

Most of the rc~s:td:ents of Ia:tah C()Unty deriv:.;; tb.eir domestic water sup
pHes from ground Wdtf">To The c:ornmon watre:r·-yielding geologlc materials include 
basalto sedJlxner:~t2_ry mE:!t(arialso ~~;rr.c~~n;lte :1r1·d rrleta.n1orp~'lic rorc:;l(s o 'rhe St!bsur
face geology is gene:r::\Hy com:o:~~ax :::md ::Br<;F~ .r.Hfferences Jln water~yftelding cap-· 
abilJltJ.es drt:=. fou.nd in. sl~cvrtt dist43\10.C·e:::s o 

The purpose o,f U:cls JLS w sum~:1arLm ~;h(~~ knowledge of ground-water 
geolog·y iTi. Latch County in rH.::,rthern Idaho <:smd to prmrlde a guide for land owners 
and drHl~::rs for the cor~strucUcrn or Wdtar weHs 0 Tihe specHh:: objecUves of the 
project are to l) nav1.~'W17 th<e ~·r;e;por~E; and PC:b1ers pertinent to the t;Jeology and hydro
logy of the z:n:;a, 2) compHe in~'or::m.ation on exh:;ting weHs !n the study area o and 
3} present anaJyses gk·rJundvJa'~er pot,3ntia.l for sv,bareas or basins within Latah 
County o 

Previou:s Sf11die..:~-

Previous studi1es of 'thre gro':xnd-·wat,sr re:SOllJXCe in Latah County have been 
centered in th.e Moscow Basi:no Rec,c;nt rt'Jport~> Indude those by Stevens (1960) o 

Ross (1965), and Jones and Ross 0.972), Short terrn studies to locate municipal 
water supplies for the towns of (;e:nesee, Deary, JuHaetta and Potlatch have al
so been perfomledo The principal cont:·ibutions to the geokgy of Latah County 
are reports by TuHJts 0944} amd Bond (1953}. A report on the geology and ground
water occurrence ln Whitrnan County Q Vllashington by Wa.Hers and Glancy (1969) 
was useful in the ;:ma,lysis of the ground~water potential fln the western portion 
of Lat.:::Jh County 0 

Richard Wyc::1tt of 1j:o:ffm.;:m and Fiske Engineers ls concurrently conducting 
a survey of mun;1cipaJ W25.b2.r ::::n1d sewage works i.n La tab. (County o Data generated 
by that study are i;.1clud:~d in this n~porto 

The wa~J numbering sy~3t<sm used in this study fls the same as that used 
by the TJ o So Gs:d.og;lc.aJl St:r\ley lln Xd.:~ho {F!9 o 1) 0 Thlls systein indtca.tes the lo
catJi(ftn.s of V!if2:l1B Vifjttb~:L~l th:f::; offlc~id.l f·[2;Ctd!l9t~1dr su:bdiv].sions of tb~.e public lands o 

wH:h refeE'<t.Yn.Ge to Bo!,sr"' Base: I.ine ;;,nd h;It:::rlldi(~,Lo Tb.e Hrst two segments of 
the ntlmbr:;r gi ~,.r~s, t:hre tCPV\tn sb.]l[J tJ.;l1d r:·::1ngr..~ o fo],]),oVt.vt:;cl 1:ry' th;e Sf3'C tir-~:rn nurnber u an.d 
by two h:;tt,:;,rs and a nt.o:r,,::~r:sJo V\7h!.ch Jtne:Hcate t:b.e q,J~l:rt:er f)8C'don, tbe forty~acre 
tracto ar1d tr~e f:H~;rjLiedl nu.:rr1b1:;r tf~E:: w~ell V·?it:ht~.~ tb.e tracto Q·uarter sectic.1ns are 
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lettered a, b, c, and din counter clockwise order from the northeast quarter of 
each section 0 WHhin the quarter sections forty-acre tracts are lettered in the 
same mannero As an example, weH 40N 2W 30 bal is in the NEt NWt of Sec
tion 30, Township 40 North, Range 2 West, Boise Meridian and .is the first well 
designated in that tracto 
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GROUND~WA'I'ER GEOLOGY 

Introduction 

Four general ages of geologic rna terial are present in Latah County: 
the Precambrian Belt Supergroup, the Cretaceous granitic rocks 8 the Tertiary 
Columbia River Group and the Quarternary Palouse Formation and alluvium. 
Belt and granitic rocks make up the topographic highs and underlie the basalt 
and sediments throughout the county. 

A map of the generalized geology is presented as Figure 2. The map 
is based on the geology presented by Tullis (1944) with additional detail on the 
Columbia River Group in the southern portion of the county from Bond (1963) 
and in the Moscow Basin from Ross (1965). 

]§lt Supergrou_p _ 

The Belt Supergroup in northern Idaho consists of sedimentary rocks which 
have been metamorphosed into quartz.i.te, gneisso schist and other related rock 
types. Belt rocks occur extensively in the nort.hern and eastern parts of the coun
ty and at sea ttered locations in the southern and we stern portions (Figure 2). In 
general, the rocks make up the more mountainous areas. Exceptions occur at 
scattered locations in the southern portions of the county where Belt rocks are ex
posed on Fix and Big Bear Ridges. Wells south of Deary and in Potlatch have 
penetrated what is believed to be the Belt series underlying the Columbia River 
Group. 

Quartzite, schist and gneiss, the primary rock types in the Belt Super
group, generally yield only small quantities of water to weHs. Davis and DeWiest 
(1966, p. 319) noted that solid pieces of metamorphic rocks commonly have poro
sity values of less than one percent and extremely low permeability values. The 
low porosity (ratio of the volume of voids in a rock to the total volume) indicates 
that only very smaH quantites of water may be stored in unaltered metamorphic 
rocks. The low permeability (ability of the rock to allow movement of water) indi
cates that little water o if any, can move through the solid rock. Both porosity 
and permeability may be developed through natural fracturing and weathering of 
the rock, It is the storage and movement of water in the fractured and weathered 
zones that provides the limited potential available for well development in the 
Belt rock in Latah County and northern Idaho. 
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PermeabUHy produced by natural fracturing of unweathered rock may vary 
widely across short distances o Water=yield.Ji.ng ·zones produced by this weathering 
are thus often highly localizedo Permeabilli.ty because of natural fracturing general
ly decreases with depth. As a resuH, the water production per foot of weH depth 
also decreased with depth (Davis and Turk, 1964-0 p. H). 

The effects of weathering on metamorphic rocks normally extends down
ward from '5 to 50 feet but may extend along fractures to as great as 300 feet 
from the surface of the ground. The hardness of the weathered matertal generally 
increases with depth down to the unweathered rock. Gear (1951. p. 252) noted 
that larger water supplies and greater permeabHJi.ty values are found from the med
ium hard rock just above the unweathered surface than either the very hard or 
soft rock. PermeabH.Ji.ties in the lower part of the weathered zone are generally 
ten times greater than in the underlying unaltered rock (Davis and DeWiesto 1966 o 

Po 320) o 

Davis and Turk (1964 o p. 8) presented several graphs showing the yield of 
wells in crystalline rock with depth. One graph 0 based on 814 weHs in granite 
and 1, 522 wells lin schist .in the eastern United States a is reproduced in Figure 3. 
The yield of water from crystalline rock is shown to decrease rapidly with depth. 
This may be attributed to the decreased openings of fractures and decreased 
weathering effects. 

Reported weH yields from the Belt rocks .in Latah County are low and gen
erally range from one to Hve gpm {gallons per minute). Data from weHs in meta
morphic and plutonic igneous rocks .in other areas ind.Ji.cate a mean yield of lO to 
25 gpm (Davis and DeWiesto 1966, Po 323) o The differences in weH yields de
pend primarily on the degree of weathering and fracturing. The low weU yields 
from the Belt rocks in Latah County may be partially the result of the existing 
type of well construction and use o Almost aU the wells drilled in the metamor
phic rocks in the county are for indli.vidual domestic supplies o Most weBs are de
signed for smaH yields and drilling is stopped when the first usable supply of 
water is obtainedo The maximum potential yields from the Belt Supergroup have 
thus not been obtained o 

One of the primary conclusions of the study by Davis and Turk (1964 0 

p. 11) is: that "the water-bearing characteristics of most crystalline rocks are 
primarily controlled by we a the ring and s true ture. Rock type a lone is commonly 
of secondary importance o" Some characteristic differences in the dens.ity of frac
turing and the resistance to weathering between rock types in the Belt Supergroup 
have been note do Generally u however o these differences are of smaH magnitude. 

Some porosity has been noted in ti.'1e Belt rocks .in Latah County from the 
original structure of the rock o limited vields have been derived from a sandstone 
that was metamorphosed but not completely recrystalizedo In general, however o 

the original structure has been altered extensively throughout the area. Data 
are not available to denote any characteristic hydrologic properties within the vari
ous Belt formations o Well yields appear to be in the same range from all of the 
formations within the Belt Supergroup throughout the county o 

Granitic Rocks 

The intrusive igneous rocks exposed .in Latah County are primarily quartz o 

diorite, granodiorite, monzonite and granite (Rosso 1965 0 p. 14) 0 For this studyo 
no differentiation is made between the types of rocks and aU are referred to as 
granitic rocks. The discussion of granitic rocks also includes the older igneous 
rocks exposed on Gold HilL 
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The granitic rocks occur roughly in a northeast-southwest band across 
the center of Latah County (Figure 2). Generally, the granitic rocks appear 
on the surface as topographic highs, but at depths probably underlie all other 
rocks· in the county. 

Wells drilled in granitic rocks generally yield only small quantities 
of water. The occurrence of water in these rocks is similar to that described pre
viously for the metamorphic rocks of the Belt Supergroup. Unfractured and un
weathered granite has a very low permeability and may be considered impermeable 
for all practical purposes. The general water-yielding characteristics of the 
granitic material thus depends on the amount of fracturing and the depth and ex
tent of weathering. In general, the permeability created by these actions is in 
the same order of magnitude as that described for the Belt rocks. Somewhat great
er yields might be expected from the weathered granite than the weathered Belt 
rocks because the decomposed or weathered zones in the granite are probably 
slightly coarser grained than similar zones in the Belt rocks. This difference in 
yield is probably offset by the possibility of some original porosity and permeabil
ity in Belt rocks that have not been completely recrystalized. As a result, the 
potential well yields from Belt and granitic rocks are about the same. 

Reported well yields from granitic rocks in Latah County are generally 
low. Most yields range from one-to-seven gallons per minute with an average 
of about three gallons per minute. Davis and DeWiest (1966, p. 32 6) report aver
age yields of weJ.ls in granite from various areas range from 6 to 38 gpm. The 

. yields reported from wells in granitic rock in Latah County are probably not maxi
mum values because of the type of well construction. In general, no attempt 
has been made to produce large quantities of water from the granite in the county. 
There is no indication, however, that high sustained yields can hope to be ob
tained from granitic rock in Latah County. 

Columbia River Group 

The Columbia River Group in Latah County .is composed of a number of 
basalt flows and associated sedimentary interbeds. The lava flows of the Col
umbia River Group spread eastward into northern Idaho covering the valleys and 
foothills to a probable minimum altitude of 2, 800 feet, and to a depth in places 

·of more than 3, 700 feet (Bond, 1963, p. 1). Around its margins, the basalt lies 
in part upon older rocks and in part upon contemporaneous sedimentary deposits 
which in places .interfinger with the basalt (Newcomb, 195 9, p. 1). 

The Columbia River Group occurs as three separate lobes in parts of 
Latah County (Figure 2). The flows in the southern portion of the county have been 
described by Bond (1963}; Ross (1965) discussed the formation in the Moscow Basin 
and Tullis (1944) de linea ted the basalt in the Potlatch area. Basalt occurs in an 
area covering approximately 400 square miles of Latah County. The elevation of 
the top of the basalt ranges from about 2,900 feet in the eastern part of the county 
to about 2, 600 feet near Potlatch. About 1, 700 feet of the formation is exposed 
in the canyon near Juliaetta, including approximately 300 feet of sediments. 

Ground water in the Columbia River Group occurs primarily in the contact 
zones between basalt layers, Newcomb (1961, p. A-2) described the basalt as 
follows: 11 The average flow consists of dense, almost flintlike, partially fractured 
rock at its base; grades vertically to dense, massive columnar-jointed rock at its 
center; and then to vesicular and some places rubbly-rock at its top." 11 The open-
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tng s in the interflow zones consist principally of cracks and crevices o produced 
mainly by the incomplete closure of one flow over another and by the unhealed frag
mentation and the vesicular character of the basalt at the tops of some flows." 
(Newcomb o 1959 8 p. 4). The porosity of the dense 8 unfractured center of basalt 
flows commonly ranges from one to five percent. The porosity of the vesicular 
zones may range as high as 50 percent (Davis and DeWiest 8 1966 o p. 333}. The 
permeability of the vesicular zones depends on both the percent of openings and 
the degree of interconnection of the openings. 

The interbedded sedimentary deposits in the Columbia River Group do not 
generally yield large quantities of water to wells (Newcomb, 1959, p. 5) o Bond 
{1963 o Po 15) clivided the interbedded sedimentary rocks into three types: marginal, 
deformational and composite. Most of the sedimentary rocks are the "marginal" 
type formed })y ponding of ancestral rivers and creeks by basalt flows (Figure 4). · 
These rocks are normally located near the basalt-basement contact and usually 
grade from medium to fine-grained material away from the basement rocks. Most 
of the material is silt and clay deposited in a lake environment. 

One location where the sediments are believed to form a good aquifer is 
in the Moscow Basin. The deeper wells in the area obtain water from both the 
basalt and the sand interbeds. Jones and Ross (1972 o p. 12) note that the upper, 
middle and lower artesian aquifers are made up of both basalt and sedimentary 
interbeds. 

The yields from wells penetrating the Columbia River Group are extremely 
variable. Poor producing wells may be located within a few feet of good producing 
wells. Because of this extreme variability 8 a discussion of well yields must nec
essarily be based on averages. Newcomb (1959 0 p. 13) noted that two general 
types of wells have been drilled in the basalt: small 4, 6 and 8-inch wells which 
extend down to the first usable water for household or farmstead supply and 6 to 36 
inch wells which commonly tap several aquifers and provide large yields of water 
for public supply, irrigation or indus trial purposes. Wells of tt'!e former type pre
dominate in Latah County. A. compilation of several hundred wells penetrating 300 
feetor more of the Columbia River basalt in Washington indicated that one gallon 
per minute per foot of well penetration below the regional water table is an overall 
average of the yield obtained by a .10 or 12 inch well when pumped at a common draw
down of 50 to 100 feet (Newcomb, 1959, p. 14). This estimate, noted to be on the 
conservative side o applies only to those wells drilled to provide large yields. 
Walters and Glancy (1969, p. 9) estimated that these types of wells yield 125 to 200 
gpm for each 100 feet of basalt penetrated below the water table in Whitman County 1 

Washington o 

The yields of wells from the Columbia River Group in Latah County vary 
from nearly zero to greater than 1, 000 gpm. This wide variation may be attributed 
to the type of wello the permeability of the formation and the location of the well 
with respect to the general ground-water flow system. The first two factors have 
been discussed previously; the latter 1 the general flow systemo needs additional 
clarification. A number of the individual domestic wells in the county obtain 
water from local aquifers located above the more regional system. This is parti
cularly common in the Ridges area south of Troy and Deary. The long-term yields 
of wells penetrating these aquifers are limited by the local areal extent of the 
saturated zones and the small rate of recharge. · 
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The general flow system in the Columbia River Group is very complex. Fox
worthy and Washburn (1963, p. 16-18) note that recharge to the basalt aquifers oc
curs from both downward movement of water from the overlying Palouse Formation 
and from lateral movement of water from the basalt-basement contact. The general 
vertical mt;:Yy:ement of water results in the formation of many local ground-water flow 
systems •. It is thus very dHfic1J.lt to defin? a regional water table in basalt. The 
ground;..;vvater potential, or headu is known to decreQ.se with depth in the basalt 
throughout most of the study area and in eastern Washington. A downward compo
nent of ground""water How exists in tqe area to fairly great depths. The depth tO 
water thus increases with increasing well depth. , 

Tertiary volcanic rocks are exposed on Potato Hill north of Deary. The per
meability and water yiE?lding characteristics of these rocks is unknown. 

Alluvium and Palouse Formation~ 

The Palouse Forr.nation and alluvium are the most recent geologic deposits 
in the county. The Palouse Formation is a mantle of loess that coven;; many square 
miles of the Palouse Hills in northern Idaho and eastern Washington. The forma
tion is composed of tan or brown clayey silt and ranges from one foot to greater 
than 150 feet in thickness (Foxworthy and Washburn, 1963, p. 12). The alluvium 
found in the county is generally near and related to the present stream valleys. 
Many individual domestic water supplies are obtained from shallow dug wells in 
the alluvium and Palouse Formation. The yields of these wells are usually small 
and many wells go dry in the summer. 

GROUND-WATER POTENTIAL IN SUBAREAS 

Delineation of Subareas 

The county is divided into five subareas for the discussion of the ground
water potentiaL The delineation of the subareas was based primarily on similari
ties in geologic and hydrologic conditions. The subareas, shown on Figure 5, are 
named as follows: -Ridges Subarea, Troy-Deary-Bovill Subarea, Genesee Subarea, 
Moscow Subarea and Potlatch Subarea. 

Ridges Subarea 

The availability of ground water to wells in the Ridges subarea is presented 
in Figure 6. In general, the ground-water potential is poor because of the discon
tinuous nature of the aquifer systems. The most productive area is .in the canyon 
of the Potlatch River near Kendrick and Juliaetta (area II on Figure 6). 

The Ridges subarea is characterized by a series of north-south ridges sepa
rated by deep canyons. The ridges range in elevation from 2, 300 feet to 2 o 800 feet 
and have a general gentle north-to-south slope. The streams are confined to can
yons generally less than one-mile wide and ranging in depth from 200 to 1

0
200 feet. 

All of the streams are tributary to the Potlatch River. 

Bond (1963) noted fault control of the locations of Little Potlatch Creeko 
Middle Potlatch Creek and the west fork of Little Bear Creek. These streams all 
trend in a northwest~southeast direction. Several of the other canyons trend in a north
south direction. This orientatJi.on may be the result of jointing or faulting or the re
gional dip in the area. The ridges are bounded on three sides by canyons and have 
only narrow highland connections with the mountains. Basalt of the Columbia River 
Group occurs over most of the subarea. Belt rocks cropout at several locations in 
the subarea (Figure 2). These rocks, plus granite o underlie the basalt throughout 
the area. 
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The Columbia River Group is the primary water bearing un.it in the area. 
WeHs penetrating the basalt yield water for domestic purposes on each of the 

ridges o The BeH rocks are penetrated by weBs only on fix and Bi.g Bear Ridges. 
Water supplies are also derived from shallow dug wells in the alluvium and loess 
on each of the ridges. 

The regional ground-water flow system .i.n the Ridges Subarea is believed 
to be at or near the elevation of the streams because of the absence of ground
water discharge along the walls of the deep canyons in the area. A limited num
ber of springs from local How systems exist in the subarea o most of which flow 
only in the spring and early summero The low flow measurements of stream dis
charge on Big Bear Creek at Kendrick indicate an average discharge of less than one 
cubic foot per second (cfs) and no flow during some periods (Decker and others, 
1970o p. 307). Most of the other streams are reported to be dry during lat'e summer 
periods. Newcomb (1959, p. 8) concurred with the above description, noting that 
"in and near the northern part of the Columbia River Plateau, the ground water tap-
ped at depth rises to the approximate level of the floor of the deepest local ravine 
or coulee." Walters and Glancy (1969, p. 10) stated that most of the rocks at 
shallow depths along the canyons of the Snake and Palouse Rivers in Whitman 
County, Washington, "are drained of water". WeHs must be drilled to or below 
the level of the rivers to obtain supplies for any use greater than domestic or 
stock. 

Since most of the weHs on the Ridges are less than 400 feet in depth, 
it is probable that the regional ground-water system has not been c;leveloped in 
the subarea and that the weHs obtain water from local aquifers. Newcomb 
(1959, p. 7) stated that water often accumulated in local"perched" zones above 
the regional water table in the Columbia River Group. The downward flow of 
water is slowed or stopped by less permeable layers within the basalt or by fine
grained interbeds to form these saturated zones. The discontinuous "perched" 
zones on the ridges have or.i.ginated from a Hmited rate of recharge over a very 
long period of time. The primary source of recharge for the local aquifers is pre
cipitation. Only a very small percentage of the total precipitation on the Ridges 
is believed to infUtra te and recharge the shallow ground-water systems. The dis
charge from the local "perched" zones .is probably directed both downward and 
horizontally towards the canyons o A considerable vegetative growth o including 
conifers, is present in each of the canyons. A large part of the natural discharge 
may thus be in the form of evapotranspiration by plants 0 Neither the mechanisms 
for recharge nor discharge indicate that the local flow systems on the ridges are 
of large magnitude. 

Most of the wells in the Ridges subarea range in depth from 100 to 300 
feet. The deepest well reported drilled in the subarea is 600 feet. Many of these 
wells were drilled in the period 1950 to 1960 0 Almost no record was kept of well 
depth, yield, and geologic material penetrated prior to 1960. Drillers logs are 
available on only eight wells in the subarea. The logs for wells on Little Bear 
Ridge ind.icate the following basalt-sediment sequence: 60 feet of soU and clay, 
200 feet of basalt and a variable thickness of fine sediments (greater than 100 
feet in one well). Data from one well on Texas Ridge indicates a similar basalt
sediment sequence: 100 feet of fine grained sediments, 80 feet of basalt, HO 
feet of sediments and 125 feet of basalt. Water is obtained from either the basalt 
or the sediments 0 
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A number of" dry" holes have reportedly been drilled in the Ridges arecL 
Generally, these unproductive weBs are found on the southern or "break" end of 
the Ridges o Texas Ridge appears to have the greatest number of non=producing 
weUs. Several instances of wells "going dry" were also reported i.n the area 0 

In general, the yield of what was beli.eved to be a good well decreased tn a 
few months to a year to a level deemed unusable 0 Because of the discontinuous 
nature of the local aquifers, the weUs probably depleted the water from aquifers 
with very li.mited storage. Once the aquifer was dewatered, the well yield de= 
creased to the annual rate of recharg~ 0 

WeUs have been drilled in t.l-J.e canyons within the subarea at Kendrick 
and Juliaetta o The wells penetrate about 450 feet of basalt with medium to 
coarse sediments underlying the basalt. The yields to weBs in the canyon are 
the highest in the subarea; one weH reportedly yields greater than 300 gpmo 

Troy= Deary= B ovi H Sub are? 

The general avaHabHity of water to weBs in the Troy·~Deary=Bovill sub
area is presented in Figure 7 o The lowest yields in the area are expected from 
the granitic and BeH series rocks o Higher yields are expected from the basalt 
and some of the interbedded sediments o Thick sections of fine=grained sedi~ 
ments have very low permeabiHty and yield only smaH quantiUes of water to 
weHso 

The Troy-Deary~BoviH subarea is ·characterized by the transition in the 
topography from mountains on the north and east to a plateau on the south 0 The 
subarea includes the area in the Potl;;;,tch River draina\ge north and east of t.'h.e 
Ridges subarea (Figure 7) o The mountains in the nor'iliem part of the subarea 
are made up primarily of granitic rocks (Figure 2) 0 Th(9 mountains along the east
ern edge of the subarea are composed of Belt rocks. Basalt of the Columbia River 
Group has covered the older rocks in the central part of Lhe subarea and fonned 
a rolling plateau o "Marginal" sedimentary deposits are located between basalt 
flows and along the contact between the basalt and the older rocks o The Colum-
bia River Group is the prlrnary water-bearJtng unit ln the area. WeBs yield water 
for domestic supplies from both the basalt and the associated interbeds o The sedi= 
ments range widely in grain size o The extensive day deposits generally have very 
low permeability and yield only smaH quan'dties of water to wells o. In several lo
cations in the subarea o the interbeds range in grain size up to medium sands and 
yield moderate to large supplies of water o A Deary city well (40N 2W 24dbd), for 
example, penetrates a fine to medium sand from 259 to 272 feet and yields approxi
mately 250 gpm o Individual domestic weUs have also been dr.l.Hed in granitic rocks 
in the .subarea o The reported yields of these wells r,ange from 1 to 15 gpm o 

Ground-water flows from the mountains to the plateau. The existing well 
development indicates that several flow systems are present in the plateau part 
of the subarea o The upper system is comparable wHh the "perched" aquifers in 
the Ridges subarea 0 

Most of the wells in the subarea are between 50 and 250 feet in depth o The 
wells that obtain water from granite usu.::dJy penetrate 0 to 40 feet of sediments 
overlying what is desclibed as dec.omposed granite 0 The average penetration of 
the granite is 140 f·eet ln the subarea 0 The depth of the wells depend on the thick= 
ness of the weathered zone and the degree of fracturing 0 The weHs mat obtain 
water from the basalt typically penetrate lO to 50 feet of sedimentary material 
overlying the basalt. The drilling is continued ~1ntil a permeable zone is found .i.n 



the basalto Yields from the basalt varyf.romneardy "dry holes" to a reported 100 gpm, 
from the city well at BovilL 

Driller0 s logs are avaJilable on seven weUs .i.n the subarea that penetrated 
the basalt and derived water from the underlying interbedded sediments. The basalt 
ranged from H2 to 247 feet in thickness and av,eraged 160 feeL One well in Deary 
(40N 2W 2 3ba) penetrated 2 80 feet of fine grained sediments underlying the basalt. 
A well west of Troy (34N 4W l5cc) -penetrated 15 feet of sedlments and then a second 
sequence of basalt UO feet thick underlain by a minimum of 2 7 feet of sediments. 
The deeper basalt flows were not penetrated in the eastern part of the subarea._ 
Several wells west of Deary penetrated sediments to depths of 140 to 2 47 feet 
(40N 2W 15aa and 22 be). The yields from these "marginal" sediments were low. 
The diagramatic section presented in Fltgure 4 suggests that a greater thickness 
of sediments would be expected in the section near the basalt=basement contact 
than further south on the plateau. 

Genesee Subarea 

The general availability of ground water to wells in the Genesee subarea 
is presented in Figure 8, The most productive area for well development is in the 
flood plain of Cow Creek, The least product! ve area is on Paradise Ridge. The 
division between the Cow Creek area (H) and the sout.hem portion of the county 
(III) is based on the geologic discontinuity believed present in the area.. 

The Genesee subarea includes the southwest portion of Latah County bound
ed on the north by Paradise Ridge and on the east by Little Potlatch Creek and F.i.x 
Ridge (Figure 5), Most of the subarea is underlain by the Columbia River Group 
(Figure 2). Paradise Ridge, in the northern portion of the subarea, is composed of 
Belt and granitic rocks, A narrow band of these Belt rocks is also exposed along 
Fix Ridge. 

The subarea is notable in the general absence of the deep canyons found in 
the Ridges subarea to the east. Little Potlatch Creek on the eastern boundary of the 
subarea is in a canyon approximately 1, 500 feet deep near its mouth, The Clear
water River is located approximately seven miles south of the county in a canyon 
about l, 700 feet below the plateau. The canyons of the northside tributaries to the 
river extend no more than four miles north of the river and are not present in the 
county, 

The Columbia River Group is the primary aquifer in the area. WeHs pene
trate and obtain water from both the basalt and the sedimentary interbeds. A few 
wells have been driUed on Paradise Ridge and obtain water from the BeH and grani~ 
tic rocks, 

The general directton of ground~water movement in the subarea is approxi
mately southward toward the general area of Genesee and then westward into Wash~ 
ington, The elevation of the water surface in we.Us is lowest .in the lowlands near 
the streams such as the Cow Creek Valley and hlgher in the surrounding h.iUs. A 
general discontinuity .in the flow system is believed to be present in a general east
west direction about one mile south of Genesee, An abrupt change in water levels 
may be noted along this general Hne, The elevation of the ground-water is approxi= 
mately 150 feet higher south of this discontinuity than in the Cow Creek Valley. 
The line also marks the location of a topographic high and is roughly the drainage 
?ivide between Cow Creek and the Clearwater River, Bond (1962) noted the possibil
Ity of an east=west fault south of Genesee of the basis of a disconUnuHy in the dip 
of the basalt"' 
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Walters and Glancy (1969 o p. lO), in their discussion of the ground-water oc
currence in WhHman County, Washingtono noted an interruption of the stratigraphic 
continuity of the basalt in the form of an eastward trending series of faults and folds 
in the area south of Uniontown. They mentioned that this deformation impedes the 
southward flow of ground=water in the south-eastern part of Whitman County. Bond 
(1963 0 p. 61) cliscussed the location of the Uniontown anUcHne in northern Nez 
Perce County. Secondary faults and folds in associalion with the antJicline have 
been found in the area (Hollenbaugh o 195 9 o p. 39) • The structural discontinuHy 
in the basalt south of Genesee is believed to effectively prevent the movement of 
ground water toward the south and consequently diverts the flow toward the west. 

An important hydrologic feature in the Genesee subarea is the occurrence of 
ground~wa ter under confined conditions in shaHow weBs in the Cow Creek VaHey. 
A number of domestic wells ranging from 70 to 100 feet in depth obtain large quan
tities of water from a shallow basalt aquifer. The wells normally have water levels 
from 20 to 30 feet below land surface and yield 25 to 50 gpm. One domestic well 
has a reported yield of 100 gpm. A Genesee city weH, drilled to a depth of 160 feeto 
is reported to yield about 32 0 gpm. 

The basalt aquifer overlies a 15 to 40 foot sedimentary interbed throughout 
the Cow Creek Hood plain. This interbed is believed to be the Sweetwater Creek 
interbed mapped by Bond (1963, p. 24) o an equ.i"valent of which crops out as the 
sand pit on Coyote Creek grade. The top of the Hne~grained sedimentary unit occurs 
at 2,550 to 2 0 640 feet elevation .in the wells in the Genesee area. This in.terbed 
is importal)t because it .is believed to restrict the downward movement of ground 
water and effectively hold it close to land surface. Only two wells have been found 
that penetrate this sedimentary unit .in the Genesee area. The newest municipal well 
for Genesee was deepened from 160 feet trJ approximately 320 feet in an attempt to 
obtain more water. The deepened section of the weU was reported to penetrate ba~ 
salt which yielded very little water. The well was backfilled to the original depth. 
A well drilled west of Genesee (37N 5W 9bb) did not penetrate the basalt aquifer 
overlying the seclimentc.ry !nterbedo and was thus drilled to greater depths. The well 
penetrated 210 feet of basalt below the interbed from which no water was derived and 
an additional 40 feet of basalt which yielded only small quantities of water o The ele
vation of the water surface in this well is approximately 2 80 feet below those wells 
in the upper basalt aquifer on the Cow Creek flood plai.n. The elevation of the water 
surface thus decreased with depth indicating a tendency for downward rnovement of 
water. 

The same general water-surface elevation is present in wells in the Union 
Flat Creek (Cow Creek) Valley in southern Whitman County g Washington (iJValters and 
Glancy o 1969). The sedimentary interbed is present in the eastern portion of Whit
man County but is missing to the west. 

The elevation of the water surface in the aquifer system south of the postu
lated geologic discontinuity ranges from 2 o 800 feet in the north to 2 0 600 feet in the 
south and east. The yields of wells south of the possible fault system are smaller 
than yields from wells in the Cow Creek VaHey and commonly range from 5 toW gpm. 
A corresponding aquifer system is beHeved present in the area south of Uniontown 
in Whitman County (Walters and Glancy o 1969). 

, The restriction of downward movement of ground water by the interbed is be-
lieved to partially account for the large number of perennial springs in the southern 
portion of the Genesee subarea and in northern Nez Perce County. Parts of the seeps 
and wet spots that have necessitated tile drainage in the fields near Genesee are 



believed to be derived from local ground-water How systems (Carrol Tyler o U oS o Soil 
conservation Service o personal communication) o However o some of the more major 
spring areas south of the postulated geologic discontinuity are believed to be ground
water dischafge from the general aquifer systemo Most of the springs in the CathoHc 

. creek and Howard Gulch drainages discharge between elevations of 2 o400 and 2 o200 
feeL The Sweetwater Creek interbed crops out in this area at about 2,200 feeL Only 
minor s-prings may be noted along the canyon of the Clearwater River and Hs tdbutaries 
below this elevationo 

Moscow Subarea 

The general avaHabHHy of ground-water to VJeUs in the Moscow subarea is 
presented in Figure 9 o The largest yields are obtaj.ned from the artesian zones in the 
Columbia River basalt and associated sedimentso The smallest yields are from the 
basement rocks o 

The geology and hydrology of the Moscow subarea has been studied by many 
investigators o In partJi.cular o reports by Stevens (1960) and Ross 09 65) present detail
ed information on the occurrence and movement of ground water in the basino The dis
cussion of the Moscow Basin in this report is based largely on the previous studies o 
Persons interested in greater detail should study the earlier reports o 

The Moscow subarea includes approXJtmately 60 square mHes in the west
central part of the countyo The basin is bounded on the northo east and south by 
mountains composed of Belt and granitic rocks o The basalt and sediments of the 
Columbia River Group occupy the center of the basin and are the primary aquifers in 
the suba.rea 0 Wells also obtain water from BeH and granitic rocks o 

The ground water moves from the mountainous areas to the lowlands and then 
westward into Washingtono Ross (1965 0 PPo 41-53) delineated unconfined aquifers 
in the basement rocko the Palouse FormatJ\on and the alluviumo and confined aquifers 
.in the Columbia River Groupo Large diameter Jug weUs obtain water for individual 
domestic supplies from the Palouse FormaUon and the weathered basement rock at 
various locations in the subareao Alluvial aquifers yield sma.U to moderate amounts 
of water to shallow wells in t.he basino 

At least three confined ground-water systems have been identified in the 
Columbia River Group in the basin o These are the ,upper o middle and lower artesian 
aquifers (Figure 10) 0 The upper artesian zone has been developed extensively and 
was the primary source of municipal water in the basin up to the 1960n so Wells in 
this zone are generally less than 3 00 feet in depth and penetrate 17 5 to 210 feet of 
basalto The depth to water is usually less than 100 feet. The City of Moscow pre
sently obtains water from the lower artesian aquli.fer and the University of Idaho from 
the middle aquifer 0 All three zories are extremely permeable and well yields ex
ceed.l0000 gpm 0 Water=level declines have occurred in all three zoneso although 
a steady recovery has been noted in the upper zone wHh the uti.lization of the deeper 
aquiferso Basement rocks were penetrated by the deep city wells at about lu500 fL 

Potlatch Subarea 

The general availability of water to wells in the Potlatch subarea is pre~ 
sented in Figure lL The Columbia River basalt flows and associated sedim.ents pro
vide the greatest potential for ground-watrar developmento The yields from wells 1n 
the granitic and Belt series rocks are urd.fctm].y low 0 •• 
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The Potlatch subarea includes the northern one-third of Latah County. Most 
of the subarea is contali.ned in the drainage of the Palouse Rivero The valley of the 
palouse Rli.ver is underlain by rocks of the Columbia River Group from Harvard west 
to the state Hne (Figure 2) o The mountainous area in the northern part of the subarea 
is made up of Belt rocks o Granli.Uc rocks form the mountains along the southern 
portion of the subarea o Belt or graPitllc rocks und<-::rllie the basalt througb.out t.'1.e area.o 

The basalt and sediments of the Columbia River Group are the primary aquifers 
in the area o WeBs have also been drilled and obtain water from the Belt and gran.i= 
tic rocks o 

The ground water moves from the mountainous areas to the lowlands and then 
westward into Washingtono The gradient or slope of the ground=water surface is re
latively steep in the Belt and granitic rocks and flat in the basalt and sediments o 
The water surface foUows the major topographic features and is generally no more 
than 50 feet below land surface in the eastern two-thirds of the subarea o The eleva
tion of the ground~wa ter surface .i.s between 2, 47 5 and 2, 525 feet over most of the 
lowland area o The ground-water potential does not decrease with depth in the east
em two=thirds of the subarea o Downward flow is bell.eved to be limited by the rela
tively shallow low permeability basement rocks o 

A downward verticatl gradient is apparent in the western portion of the subarea. 
Three wells were drilled in 42N 6W 25ca to depths of 172, 245 and :367 feet. The 
depths to water in these weUs are 80, 148, and 238 respectivelyo The water levels 
in the wells thus decreases with depth indicating a tendency for dovmward flow of 
water o A simUar decrease in potential with increasing well depth is noted in Whitman 
County immediatr:::ly to the west of t.,e Potlatch subarea (Walters and Glancy, 1969) 0 

Ground water occurs under confined condHions in most portions of the subarea o 
Generally, the water rises from 50 to 150 feet above the aquifero Flowing artesian 
weBs ma.y be found in several parts of the subarea, particularly near Princeton. 

The Columbia River Group yields t.h.e greatest quantity of water to wells in the 
subareao WeUs penetratJl:ng only the basalt generaHy yield from 5 to 40 gpm. The 
city weH for Onaway (4H·J 4W 6bd) obtains about 100 gpmo from the basalt at a depth 
of about 500 feeto The yields from the basalt, however, are variable and poor wells 
are found short distances from producing wells o The largest production weU in the 
subareao a city well for PoUatch (42N 5W 35dd), obtains water from a gravel zone 
770-775 feet below land surfaceo Some water is also obtained from the overlying 
basalL The yield of this wen is about 150 gpmo The sedimentary tnterbeds associ~ 
ated with the basalt vary widely in their ability to yield watero A well near the state 
line (42N 6W 24caa) penetrated 360 feet of fine grained sediments and yielded only 
a small quantity of watero A test hole drilled for the City of Potlatch (41N 5W ldc) 
penetrated 254 feet of sediments and was abandoned because of low yield. The deep
est well in the area was drilled at the Potlatch Forest Industries mill to a depth of 
1,705 feet (Kirkham, 1927) 0 Rocks identified as Belt material were encountered from 
about 550 feet to the bottom of the well 0 

A number of wells have been drilled in both the granite and Belt rocks in the 
subarea o In generalo h1.e yields from both units are low 0 Most wells penetrating 
the granite yield less than 3 gpm while most wells penetrating the Belt rocks yield 
less than 6 gpmo Several wells have reported yields of 10-20 gpm from either alluvium 
or the upper weathered. portion of the Belt rocks 0 



RECOMMENDATIONS FOR WELL LOCATION 

The location of a well within a 40~acre tract may have an important impact 
on the costo usefulness and yield of that welL The primary factors that influence 
well location include ground~water geology u topography o potential polluitli.on sources 
and acce s sibiH ty o 

The influence of ground~water geology on potential weU yields has been dis~ 
cussed previously o !tis important to know t..he type of rna. terial the well wiB pene
trate in order to evaluate h'-le possible depth and yieldo 

Topography can be an important factor in maximizing the possible yield of 
the well and minimizing the cos to As a general rule o it is better to drill in the 
valleys than on the ridges o This is particularly true in granitic or metamorphic rocks. 
Davis and DeWiest (1966 o p o 327) presented a. figure showing the influence of topo
graphic position on weH yield in granitic and metamorphic rocks in North Carolina. 
This figure (reproduced as Figure 12) shows that valleys and broad ravines yield the 
greatest quantity of water to wells and that crests of hills yield the lowesto The 
higher yields in valleys may be explained by greater thicknesses of weathered mater
ial than on slopes and crests and by the possibility of fault or joint control of the 
valleys o In addli.tion, the depth~to-water is often less in the valleys than on the 
slopes o Care should be taken, however u not to driU close enough to vaHey bottom 
that flooding can contaminate the well or be harmful to pumping equ.ipmento 

It is important to consider the potential recharge area when choosing a well 
site in granitic and metamorphic rockso The direction of ground-water flow is often 
similar to the surface water drainage o A weH in a local valley will have a greater 
recharge area than a well on a ridgeo As a general ruleu if water is obtained in a 
well at shallow depthsu the recharge area is reasonably close. The location "With 
respect to the local topography is thus more important for a shaHow well than a 
deep wello 

Topography is also an important factor in the -selection of a site for a well 
penetrating a basalt aquifer systemo Generallyo the regional ground-water surface 
is nearly flat in basalL A large production well on a hill will thus have a greater 
well depth and depth-to~water than a weH in a valley. This is not always the case 
for individual domesti.c wells in the Columbia River Group because of the downward 
movement of water and the development of local perched saturated zones. 

It is important to locate the well away from potential sources of pollution. 
Common sources of pollution include septic tanks o cesspools, and barnyards o 

Health standards generally recommend locating the well at least 50 feet upgradient 
from such pollution hazards 0 The final criterion for well location is accessibility. 
This includes both accessibility for construction and maintenance and for connec
tion with existing or planned water distribution fac.ilitieso 

The construction of a well is much Hke the construction of a buHding. 
Careful planning is required along with good construction techniqueso An investi
gation of the ground=water geology is an important step in well location and con~ 
struction and often means the difference between a "dry" hole and a producing 
welL 
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1. Prtmdry aquifer ts Belt rocks; yields l'Jre 9enera1Jy less t.~an S qpm: depth oi wells und depth to water 
is dependent primarily on location With respect to topography (see recommendalions for well location); 
oencral potential for qround-water development Is poor (less than SO% chance of obtalntn<;; 3 gpm) . 

II. Primary aquifers are Columbia River basalt and associated sediments and :llluvtum . Yields up to 300 
gpm from basalt , s:naller yields from the a lluvium; depth of wells less than 500 feet; depth to water 
less than SO feet. Some wells flow at land surface, general potential !Of' ground-water development 
Is qood . 

Ill . Primary aquifer ts Columbia River basalt and associated sediments. Yields are variable and general
ly less than 5 gpm . Depth of well and depth to water variable; most ext sUng wells are less than 400 
feet in depth and have depth to water of 100-400 feet . Depth to water generally is greater with great
e r well depth . AU of the above factors are e x tremely variable because of the discontinuous nature of 
the aquifer systems; mos t consistan t and productive areas are near the center of the wider ridges and 
near the northern boundary of the subarea . 

Figure 6 - Availability of Ground Water to Wells in the Ridges Subarea 
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Figure 7-Availability of Ground Water to Wells in the 

EXPlANATION 

I. Primary aquifers are Belt series and granlt~c rocks; yields 
are generally Jess than S gpm; depth of well and depth to 
water dependent primarily on location wtth respect to topo
graphy; depth generally less than 200 feet; depth to wa te r 
usually Jess than 100 feet; general potentia l for ground
water development is poor {less than so~ chance of obtain.
lng 3 gpm) . 

II. Primary aqutrer Is Columbia River basalt and associated 
sediments; yields range up to 30 gpm from the basalt with 
one well reportedly yielding 200 gpm from the sediments; 
depth of wells genera lly less than 300 feet with depth to 
water less than 100 feet; depth to water is greater with 
greater well depth along southern subarea boundary; the 
following is a more specific description: 

A . Areas of known thicknesses of fine-grained sediments; 
up to 241 feet have been penetrated . 

'8 . Areas where extensive th icknesses of fine grained sedi
ment can be expected . 
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r. Prlm~ry aquifers are Belt and granitic rocks; yields ore general -
ly less than 5 gpm; depth of well and depth to water Is dependent 
primarily on location With respect to topography; wells are gen
erally less than 300 feet In depth with water levels norma lly less 
than 75 feet below land surface; general potential for ground water 
develoP.ment Is poor (less than 50%chonce of obtaining 3 QpmJ. 

II. Primary aquifer may be either belt or granitic rocks, sediments 
or basalt; this area Includes the basalt- boscment contact In 
areas of probable sediment accumulations; yields are variable de
pending on aquifer material, usually less than 10 gpm; wells are 
usually less than 300 feet In depth with water levels less than 
SO feet; general potential for ground-water development ts fair 
(50%-75'.1! chance of obtaining 3 gpm). 

R4W R 3W 

Benewoh Co ----
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EXPlANATION 

111. Primary aqulfcr i s the Columbia River basalts and associa ted sedi
ments; yields range from 5 - 30 Qpm for most Individual wells up 
to 200 opm for deeper municipal wells; most wells for individual 
domestic uses arc less than 300 feet In depth; the depth to water 
ts generally less than 100 feet except In the extreme western por
tion; the following Is a more specific breakdown: 

A. greater thicknesses of sediment In the section; elevation of 
the water surface between 2500-2600 feet; wells may flow at 
land surface. 

8. Water-surface elevaUon between 2480-2520; some wells 
flow at land surface; a number of low volume wells produce 
from basalt north west of Potlatch. 

C. Water surface elevation variable between 2400- 2600: many 
locaJ Uow systems tn the basalt; depth to water Is greater 
With greater well depth. 
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B. MIDDLE ARTESIAN ZONE 

- Airline measurements. 

- Monthly highest water level from 
from recorder graph. 

-Periodic tope measurements. 

A Pump test static level. 
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