





Hardness of Water

fiardnesgs, the sosp-consuming property of water, is caused
chiefly by calclun and magnegium and, in some water, by small
quantities of strontium and bariuni. The hardness is reported by the
Ceological Survey in paris per million as caleium carbonate, Grains
per gallon aiso i3 used in reporting hardness, Une grain per émlon
is equal to 17, 12 parts per millicn. The following claasification of

the hardnegs of water ig used by the Ceoiogical Survey:

Descriptive term PFarts per million
Soit 0-60
Moderately hard 81-120

Hard 121-180

Very hard 1804

According to this classification, little ground water in the
Havajo couniry is soft, and mosi is hard or very hard, Hardness
ranges from 2 to 15, 500 ppm. The distribution of the hardness is
shown on figure 31, and it seems to be contrclled wore by local
hydrogeologic conditions than by regionai conditions that influence
the cther characteristics of chemical guality. Cenerally, hardness
iz less la water discharging from springs and from shallow dug weilis

than it is in that from deep wells (fig. 31).
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Principal Controls of the Quality of VWater

The lithologic characteristics of the aquifer and those of
adjacent rocks exert a major control cn the dissolved-solids content
and chemical constituents of ground water, The soluble material is
less in the well-sorted ''clean sandstone of eolian origin, repregented
by the Navajo, .-virigate, and De Chelly Sandstones, than it is in other
aguifers, The solubie minerals in shaly unite above or beiow an
aguifer may afiect the chemical gualily of ita water., An ezcelient
example iz the sclution of gall beds iu the Supai Formation, probably
the chief source of the exceptionally high dissclved-solids content of
water in the overlying Coconino Sandstone in rauch of Black iMesa
basin (Akera, 1982, p, 149, 188).

Another principal control of chemical quality of groand water
is the distance the water has traveled from the recharge area. Nearly
all chemical anaiyses of ground water from recharge areas indicate
less than 1, 000 ppm dissclved solids, and many indicate less than
300 ppru., Digszolved solids increage noticeably downdip toward the
centers of hydrologic basins {(fig. 27). Dissolved solids downdip aise
may increase in part because of restricted circulation in the centers
of the basins—regional ground-water movement tends to be around

the periphery of the basins {fig. 25).
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Interaquifer leakage, active in neariy all parts of the reser-
vations, seems to influence the chemical quality of ground water,
Flushing, with accompanying interformational movement in the re-
charge areas, keeps the chemical guality rather uniform and the
-‘ﬁissolved—z.so}ids content low, High artesian pressures in the
hydrologic bazing ald interaquifer woveiment of water, and the
chemical guality tends to be fairly conaistent, even theugh thick

shaly rocits, such as the Mancos Shale, retard mixing of water.
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