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CHEMICAL COMPOSITION

The chemical composition of water in the Tanana basin is dis-
cussed under two headings, surface water, including streams and
lakes, and ground water, including wells and springs. The adjacent
map shows graphically the chemical types of water that are found
in the basin. Insets on the map present the chemical constituents of
selected streams at periods of low, moderate, and high flows. The
size of circles on the map is proportional to the total dissolved con-
stituents in the sample.

SURFACE WATER

The dissolved-solids concentration in surface-water samples ranged
from 60 to 484 ppm (parts per million). Most surface water in the
basin, however, contains less than 200 ppm dissolved solids; the
principal constituents are calcium, magnesium, and bicarbonate.
During periods of low flow, the highest dissolved constituents are in
streams draining mineralized bedrock areas, notably in the Alaska
Range.

Chemical analyses of river water indicate that the higher flows
have lower dissolved-solids concentration as shown by the graphs of
the Chena, Nenana, and Tanana Rivers. This is because the peak
discharges are derived from rapid runoff of rain or snowmelt which
is low in dissolved mineral matter, whereas the low flow has a high
proportion of ground-water inflow.

In general, the streams flowing from the Alaska Range are higher
in sulfate and magnesium content than other streams in the basin.
None of the streams that have been sampled, however, exceed
standards suggested by the U.S. Public Health (1962) with respect
to these constituents. The only constituent which does exceed the
standards is iron. Iron in excess of the recommended limits has
been found in two places, both near the Canadian border. One of
these two waters is from a lake (S-1 analysis); the other is from a
small stream (S-20 analysis) draining a swampy area. The iron there
is associated with organic matter and is not indicative of the overall
quality of surface water in the basin.

GROUND WATER

The chemical quality of ground water reflects its geologic environ-
ment. Hot springs in the area, such as SP-1, are assumed to be con-
nected with deep-seated sources that may account for high concen-
trations of sodium, chloride, bicarbonate, and magnesium. A few of
the springs in the area, such as SP-2, have shallow ground-water
sources and the type of water discharged from those springs is
similar to most ground water in the area.

Most of the wells drilled along the boundaries of the basin tap
igneous and metamorphic rocks and yield water that is high in mag-
nesium bicarbonate or magnesium sulfate. Four of the wells that tap
crystalline rocks contain more magnesium than the recommended
limits. There, wells that tap the dlluvial deposits and the streams
that drain the bedrock areas also reflect the high magnesium sulfate.
The highest nitrate concentration is from wells tapping crystalline
rock. One of them, well G-18, exceeds the recommended limits for
nitrate(U.S. Public Health Service, 1962). The source of the nitrate
is not known. Ground water in the bedrock wells is generally, but
not invariably, low in iron.

Wells drilled in the alluvial fans along the southern margin of the
valley produce water that is relatively low in iron,of moderate hard-
ness, and of quality similar to the streams that flow across the
alluvial fans.The alluvial fans provide the largest source of good-qua-
lity water in the Tanana basin .

Water from wells drilled in organic-rich sediments of the flood
plains, terraces, and valley fill are low in sulfate, moderate to high
in hardness, and moderate to high in iron. The origin of this water
in the Fairbanks area is described by Cederstrom (1963, p. 47);
presumably his explanation applies to much of the Tanana basin
lowland. As water passes through the organic-rich sediments, the
sulfate is reduced to form carbon dioxide and hydrogen sulfide.
Carbonic acid, formed from the carbon dioxide, attacks limy mate-
rials and increases hardness. Excessive carbon dioxide imparts cor-
rosive properties to the water bringing iron into solution. The
hydrogen sulfide imparts disagreeable odors to the water.

Most water in the Tanana basin can be characterized as calcium
magnesium bicarbonate, commonly containing objectionable con-
centrations of iron. The quality of water ranges from very good to
very poor with most municipal water requiring treatment for iron
removal prior to use. Chloride and fluoride concentrations are low
in all samples.

SEDIMENT LOAD

Sediment loads transported by streams have a direct effect on the
cost and feasibility of water-resources development. High sediment
loads have to be considered in reservoir design. Treatment is neces-
sary if the water is to be used for domestic supply. Sediment deposi-
tion in streams reduces channel capacity and increases the flood
potential.

A comparison of the annual sediment yields of the three streams
that have been sampled daily is shown below.

WATER TEMPERATURE

The thermal regimen of the water is an important consideration
in the development of water supplies in the Tanana basin. The
temperature of the water presents serious problems in the develop-
ment, treatment, distribution, and use of water in the basin.

Surface-water temperatures range from less than 32°F, to about
70°F during the year. Water temperatures below 32°F (supercooled)
are common in surface water without ice cover and in some ground
water in permafrost areas. Records of river temperature show rather
uniform patterns of cooling by October to 32°F, or slightly below,
remaining there until April, then warming to their seasonal highs in
June and July (see graph below).
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Ground-water temperatures have a much smaller range than the
surface water of the area. Ground-water temperatures, except for the
hot springs, are less than 40°F; most range from 32°F, to 34°F.

Wells drilled in permafrost are subject to freezing and must be
protected by special equipment and procedures. Withdrawal systems
from surface-water sources are also subject to freezing during the
winter. Especially troublesome is frazil ice that clogs intakes and
adheres to any material that is cooled below the freezing point. After
the waters have been withdrawn from their respective sources,
specially designed distribution systems are required during winter.

The low temperature of ground and surface water requires a
longer time for chemical reactions to reach equilibrium. In the design
of water-treatment systems, sufficient retention time must be allowed
for the treatment process to reach completion. Also, use of surface
water for waste disposal is adversely affected because the stream’s
natural ability for self purification is reduced; many biological
processes cease at temperatures near the freezing point.
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S-32 7/5/60 Seattle Creek near Windy — 11 0.04 13 2.8 2.4 0.9 45 13 1.0 0.1 0.2 66 a4 7 88 75 0
S-33 9/7/66 Jack River near Cantwell 610 7.0 | 0.00 13 12 5.0 12 50 27 0.7 0.2 i1 87 62 21 160 6.4 0
S-34 9/7/66 Riley Creek near Mt. McKinley 200 5.7 0.06 36 18 6.4 152 138 57 1.4 0.1 ) 195 164 51 316 6.9 0
S-35 9/7/66 Sanctuary River near Mt. McKinley 214 5:3 0.06 34 17 7.0 1:3 154 49 1.4 0.1 0.1 191 154 28 325 7.0 0
SELECTED CHEMICAL ANALYSES OF SPRINGS $-36 | 9/7/55 Teklanika River near Mt. McKinley 123 | 55 | 000 | 44 16 11 1.6 174 53 6.4 0.1 0.5 224 176 33 | 38 [71] 0
Chemical analyses in parts per million except conductance, pH, and color S-37 | 9/6/66 Toklat River near Mt. McKinley 100 | 56 | 004 | 58 33 10 23 204 | 120 11 0.3 0.7 341 280 113 | 559 |74 0
- = S-38 9/6/66 Moose Creek near Kantishna 162 10 0.02 20 5l 4.7 0.9 79 12 0.7 0.1 1:5 9 71 6 175 67| 0
Dissolved Hardness Specific
Mean | Temper Cal Ma Potas- | Bicar Sl Gl ol
Number | Date of Location discharge atu‘;e Soce | MOh | o nesiﬁm Soﬂlum sium | bonate | Sufate Ch(lglrlde FIu(c;r)xde l\:lu\}gat)e g (:1["(?3)- pH | Color
collection (gpm) (°F) (Si0z) | (Fe) (Ca) (Mg) (Na) (K) (HCOs) (S04) ) 3 on evap- Non- I
oration | Carhonate | carbon- | mhos at
at 180°C) ate 25°C)
SP-1 8/5/15 | Chena Hot Springs 220 149 77 — 2.3 12 9% 118 78 26 — — 388 —_— — _ | —| —
SP-2 9/30/66 | Fox Spring 8 36 1 0.00 40 23 5.5 3.7 200 41 0.7 0.2 0.5 224 196 32 543 [ 7110
SP-3 1962 Tolovana Hot Springs _— 125 75 0.02 82 1.2 321 23 49 40 615 0.2 0.2 1180 210 170 209 (7710
SP-4 8/6/15 | Hutlinana Hot Springs 50 114 44 0.09 22 6.0 208 494 67 38 s = 634 — — —_ =] —
SP-5 8/5/15 | Manley Hot Springs 110 125 59 0.80 9.1 0.9 121 8.2 86 48 120 s — 417 _— — —_ = —
SP-6 1957 Near Kantishna - e 36 6.80 | 405 347 210 8.0 1960 90 850 0.0 — 2910 2440 831 4820 |72 0
SP-7 7/26/66 | Near Windy —_— 44 87 | 029 | 435 26 253 1886 1 295 —f 0.2 2089 1440 — o e
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