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sites during this study are shown on a trilinear diagram (fig. 12). Samples from
the Gerstle River, Delta River, Jarvis Creek, and Clearwater Lake had higher
percentages of sulfate than the Clearwater Creek and Tanana River samples. Plotted
values for Clearwater Lake, Jarvis Creek, and the Delta River are in close
proximity, indicating similar water quality. The p]ots for Clearwater Creek, the

Tanana River at Big Delta, and the Tanana River 18 mi above the Gerstle River also
lie prox1mate ‘

The similarities of surface-water quality in the d1scharge and recharge areas
of the alluvial aquifer seem compatible with the hypothes1zed hydrologic flow
system. For example, the similarity of water quality iin Clearwater Lake, the Delta
River, and Jarvis Creek supports the hypothesis that the section of the aquifer
discharging at Clearwater Lake is recharged by channel Tosses from the Delta River
- and Jarvis Creek. However, this apparent compatibility may also be a result of the
influence on water qua]ity by the sediment with which the water comes in contact.
Thus, the chemical quality of water in Clearwater Lake, Jarvis Creek, and the Delta

River may be similar because the materials near the lake were derived from the
Delta River-Jarvis Creek drainage areas.

Ground Water

Ground-water quality was not intensively analyzed during this study, largely
because of a lack of wells near the agricultural development area. Some water-
quality data are available for wells along the Richardson Highway, at Fort Greely,
and for the well at the Gerstle River Army Test Site. Predominant ions in the
ground water are calcium and bicarbonate, and all samples plot within a small area
on a trilinear diagram (fig. 13). Concentrations of constituents were similar in
all wells tested with the exception of the well at the Gerstle River Army Test Site
in which the concentrations were higher (table 3). However, the varjation in
percentages of m1111equ1va]ents per liter among all the ground-water samples is
even less than the variation in the surface-water samples. Analyses of water from
the well at the Gerstle River Army Test Site and from three other wells in the
vicinity of Delta Junction and Fort Greely are shown in table 3. Temperatures of
the ground water in the area are generally between 2° and 5°C. The higher
temperatures shown for two of the samples (7.2° .and 9.0°C) indicate that those
samples may not be representative of the fresh ground water and, therefore, that
other chemical constituents in the analyses may not accurately portray the ground-
water quality. However, the analyses shown are representative of the historical
data that exist for the wells in the Delta-Clearwater area.

H

CONCLUSIONS

Hydrologic observations and data analysis indicate that the sections of the
aquifer that discharge at Clearwater Lake and near Big Delta are recharged largely
by seepage’ losses from the Delta River and Jarvis Creek. Similarly, it appears
that the sections of the aquifer that discharge at the Clearwater Creek network
receive recharge from the Tanana River along the eastern boundary of the study
area, the Gerstle River, and several small creeks draining the north face of the
Alaska Range. Additional data are needed to improve confidence that this con-
ceptual hydrologic flow model is correct. Specifically, ground-water level data
are needed, especially 1in the eastern and central parts of the study area.
Additional measurements of aquifer recharge and discharge are also needed.
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EXPLANATION

DELTA RIVER NEAR BIG DELTA
CLEARWATER LAKE NEAR BIG DELTA"
JARVIS CREEK NEAR DELTA JUNCTION
TANANA RIVER 18 MILES ABOVE GERSTLE RIVER .
TANANA RIVER AT BIG DELTA
GERSTLE RIVER NEAR BIG DELTA

\1:- CLEARWATER CREEK NEAR DELTA JUNCTION
(covers range of 5 samples)

>»D>ROO®

60

N
S
40

. C1
CATIONS * PERCENTAGE REACTING VALUES ANIONS

Figure 12.--Trilinear diagram of surface-water quality analyses‘ in the Delta-Clearwater area.



EXPLANATION

® Hell 51232
O Well 50542
B Well 50509
O Well 50528

v v v V) Vi VARERY, V) Vi v v v N v v \V2
e < < o S
(5] > - 2 > o = —‘a’@ LS
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Figure 13.--Trilinear diagram of ground-water quality analyses in the Delta-Clearwater area.
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Without the benefits of several aquifer tests that are needed within the study
area, the potential drawdown that will be caused by ground-water withdrawal for
irrigation is largely unknown. Thus the potential effect of <drrigation on the
Clearwater Creek network cannot be assessed. :

Water quality in the aquifer and in Clearwater Creek may be affected by
agricultural development. Ground water passing beneath the agricultural area:
flows toward the C]earwatér Creek network. Agricultural chemicals that infiltrate
to the aquifer may be transported through the aquifer to springs feeding the
creeks. Additionally, overland flow from cultivated areas may cause changes in the
physical and chemical quality of the spring-fed creeks. Sediment, dissolved
solids, nutrients, biota, and temperature may .be affected.
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Table A.--U.S. Geological Survey downstream order numbers
for sites in the Delta-Clearwater area

Station name - . Station number Latitude and Longitude
Gerstle River near Big Delta 15476700 63°49'00" 144°55'00"
Clsarwater Creek near Delta : 15477500 . 64°03'22" 145°26'16"

unction

‘Tanana River at Big Delta 15478000 64°09'20" 145°51'00"
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