


-- The nitrate content of v:ater fruiT· epringB aud drilled �w�e�l�~�s� 

�~�~�e�n�c�r�a�l�l�y� is lo1.·::. but that ft·on· dug \<Yells generally is high. �W�a�~�c�r� 

fron1 dug wells rnay �c�o�n�t�a�i�~� more than 45 tJprr>, the upper �l�i�~�H�i�t� 

.,.,P"'O''' )<=>nderl 1 "''f th< r f ,... p,.'D1 iC T.·e.-, '+'h �·�·�~�m�.�· "�v�.�;�C�e� (' �'�'�~�?�)� d._,_ .4 .. .LJ "-' l.,A }...}t o\ ·- �~� • ,.) • ..r... V,. J. .\. 0 .:J..J �.�~�l� �I�.�.�;�~�;�J�.� iJ • t 1704/ ., 

this nitrate probably was introduced thro11gh opcr. or partly open wells. 

to be highe::>t in r.ln"ate. Nitrate in water fcorr, thn (;Ort:::oll•h!ted �~�e�·�l�i�-

;w ppm. 

�n�l�~�~�h� in n..._.oride; elsewLcce the fluorid.;· content U:::ll.lu.Uy is less : h:.lll 

Ot.hc:t· hiGh cor.cenrl'ado:• 3 of fluoride in •:nad: r. �E�:�'�~�a� r,;asin occu· loc3.1Jy 

in wale"-· J.n Lh-; ;.., epo a.nu C.hin)e FortrJ3.dotn:; �.�:�u�~�u� in the �a�i�b�v�~�u�r�<� . 
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--
i: ta:rdn ss. t1 -~ :sr..n.p-cur.1.;, •n inl prc,pel·ty of v tel~. is caused 

chiefly by calc·;.uu· anr.! 1 .a av.:·siun and, in so.n.e wa.tet", by st:..lall 

quetJ·,titie uf trontiu.m EUH uar·un •. Tlu: haraness is reported by the 

Ct:o o~ical Survey in pares p "r willion .. s calcJu::, · carbon te. Grain~:> 

per c.t.llon a.is0 is used in repo.ct1·Lg bardnes . (.}ne ·:rain pe.~:· ga1lon 

is equal to 1 '1. 1 Z parts per 1i1lic.n. 'The following cla.:-:::dficC~.tiOil of 

tne hardness of ater is use ct by the Geoiog-icai ..Jurvey: 

~dptive te m 

: •• o<.lerately hard 

Hard 

V~ry hare 

0-60 

61-120 

121-1au 

180 : 

hccording to this clasaification, little ground w ter· in tnc 

Navajo country if:l s:>ft. and moat 1 har or very rd. Hardness 

range · from 2 to 15, 600 ppm. The distribution of the hardn ss is 

Lown on figure 31. ar dit seems tv be controlled h:Ore by local 

hydrcgeologtc conc!ition than by regiotl 1 conditions that influence 

th.e oth .r characteristics of c.heroical quality. Generally, bar nes.:z-; 

ie less ln water discharginu fro.m springs and from shallow dug wells 

than it is in that from deep wellfi (fig. 31). 



e . 
Principal Controls o the ~~us.lity t .~. ter 

The lithologic characteristic~ of tbe aquifer and those of 

a ,juccnt roc.ke .~ert a .a1ajor control ou h~ dissolved- olids co.ntent 

an chcwkal constitue ts of ground water. The soluble material is 

les t~ in the well-:aon:erl 'clean · s&ndstone of eoiian ori·.-in, represented 

by he ' v jo • .v ingate. "nd . Clielly .;:.and ,. tonea. than it ish other 

aquifers. The soluble tHineral::; in h.Uy units above or b .low an 

aquifer may aU ·ct the chemica· quuli!y of it~ water. :me ·c •Uc:nt 

c:xarr.plc is the solution of salt 'beds iu the 3upai c•rrua.tion, probably 

he chief sourcl'..' vf the e. ce}JUonalJy high dissolved-solids content of 

w ter 1a the ov r lying Coconino ... andstone in much o, Black itle 

basin (.L\.kers, 962, p. 1"69, 133). 

L nother principal control of chemic 1 quality of gro~ water 

is the distance thE water ru:s t.ra led frorH the rt:lcllarge ... rea. Nearly 

ali cherr..t ka1 n· iysea of g ound w ter fron; r~chaL· "e area.5 indlcate 

less than 1, uOO ppm dissolved solids. ana 1.nany int:lic .. ,te less than 

300 ppru. · solv d solids in-ere t~e noticeably downdip toward the 

centers of hydrologic basin.CJ (fig. 27). Dtssolved solids downdip ~so 

rnay incre e 1n part l.teeause of restrict d circulation in the centers 

of the basins-regional ground-water movement tends to be around 

the periphery of the ba ins {fig. 25). 
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-- Interaquifer leakage, active ln n arly all parta of th reeJer-

vations, eem to 1nfl ence the chemical quality of round w ter. 

J5'lushing. with accv.nlpanyi."lg int.,rforn.ation l moverr:ent in the re­

charg4 areat~, keep the che111ical quality t-ath r ur.iforru end the 

.:li3solvect-solids content o~•. High artesian pressures in the 

hydrologic badns aid interaquifer nAovement of water, and the 

cheraical qua..iity tends to be i'airly coneiBtent, even thc.ngh thick 

shaly roct<S, s ch s th ~ancos ..... hale, retard mixine of water. 
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