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A A Metamorphic minerals such as those in bedrock of the Fairbanks The hardness of ground water depends on the length of time the
148°00' 147°59" 147°58' 147°57' 1,000 - _ area do not contain oxidized nitrogen. Thus, in the Fairbanks area water has been in contact with minerals, the nature of the minerals, and
S ' 2 nitrate in ground water probably originates near the surface, where the corrosiveness (acidity) of the water. Calcium carbonate, a common
\‘ I septic tank effluents, fertilizers or natural soil nitrates are possible mineral in bedrock of the Fairbanks area, is particularly susceptible to
0 60 1320 1980 2640 FEET I — 900 13 & 20 sources. attack by acidic water and may contribute to the hardness of local
— f L —~ — ground water.
» O 100 200 300 400 500 METERS LL.::I % Nitrate and chloride are major components of human and animal
e e ] = wastes, and abnormally high concentrations of both suggest pollution by Hem (1970) stated that waters containing less than 100 mg/L hard-
“E = Z <T o 9 | these wastes (Brown, Skougstad and Fishman, 1970). In the Fairbanks ness are generally acceptable for domestic use, although the optimum
\ \ INSET A __/ / - // = 800 6 area, ground water with concentrations of nitrate above EPA standards amount is a matter of consumer preference. At levels above about 200
N : - - - T T T does not have high chloride concentrations. Fertilizers may also con- mg/L, hardness becomes evident in all uses. The EPA provides no recom-
i N\ gg oz i 1 1 tribute nitrates to the soil, but they have not been used extensively in mended maximum or minimum levels of concentration for hardness of water.
P \ - \\ ‘\ — § 700 I : | = most of the study area. In Tight of Hem's observations, three ranges are portrayed on the map:
S = less than 100 mg/L, 100 to 200 mg/L, and more than 200 mg/L.
| \ N <C +—i : | : EXPLANA"UN Water sampled in the Fairbanks area had nitrate concentrations sl W o
W = 6004 1 ! | 6 Map number of well £ ranging from 0 to 59 mg/L; in most wells concentrations were less than Hardness of ground-water samples from the Fairbanks area ranges
1 Ay - N = 4 I 1 10 mg/L. Seventy-nine percent of the wells yielding water with more from 17 to 1,220 mg/L. Hardness was more than 200 mg/L in 50 percent of
% \ L~ | ':’ Well producing water than 10 mg/L nitrate are at altitudes of 600-800 ft (130-240 m). Only the wells sampled and less than 100 mg/L in only 7 percent. A1l but one
| ! with £50 ug/L Arsenic one sample on the flood plain exceeded 10 mg/L nitrate. of the samples containing less than 100 mg/L hardness were from wells
500 4 : i B 3 s . . d wat situated along the ridgetops at altitudes of more than 950 ft (290 m).
Well producing water The occurrences of high nitrate concentrations in ground water are Hardness appears to increase downslope and is higher in wells at the
L ith 50 ug/L A : unpredictable. As the sampling density increases, the extent of the base of the uplands.
400 v gavug gy nitrate contamination in wells will become better defined. Until the
source of nitrate and the areas affected by high nitrate concentrations
Cross section of the Ester Dome area showing well depths and arsenic concentrations. are better known, all homeowners using private wells should be aware
) . . of the potential health hazard.
Some wells near A-A' have been projected onto the cross section and may start above
X or below land surface. A-A' shown on inset A, left; vertical exaggeration approximately 2x. Nitrate is another colorless, odorless and tasteless constituent
that is not removed by conventional water treatment systems commonly
used by homeowners.
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The primary source of arsenic and the mechanisms by which it enters
ground water in the Fairbanks area have not been conclusively demonstrated.
However, mineralized bedrock in the Fairbanks area commonly contains an

Because of the possibility of causing methomoglobinemia, hypertension
and cancer, the EPA has set the recommended maximum nitrate concentration
in drinking water at 10 mg/L.

some beneficial effects. In the United States, a tentative correlation
has been suggested between areas of hard water and areas where the death
rate from cardiovascular diseases is lower than average (Muss, 1962).

State of Alaska, Title 18, Environmental Conservation, Chapter 10, Water
Quality Standards.

[In revision as of April 1978.]
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