
































































































































9¢

Table 19.--Summary of aluminum, iron, manganese, and zinc data

Total Metals (ug/L)

Aluminum Iron Manganese Zinc
Site name Period of record maximum minimum median maximum minimum median maximum minimum median maximum minimum median

Tioga River at May 1974-Feb. 1975 12,000 20 2,900 3,400 500 1,500 8,400 610 2,900 1,300 90 480
Lambs Creek

Tioga River at May 1974-Feb. 1975 7,400 10 2,400 2,600 150 760 5,900 450 2,000 3,100 60 500
Tioga

Tioga River at May 1974-Feb. 1975 2,600 0 1,200 4,500 20 700 5,700 470 1,200 580 60 120
Tioga Junction

Tioga River at May 1974-Dec. 1975 2,600 0 540 4,700 0 650 2,300 260 830 310 40 100
Lindley

Dissolved Metals (ug/L)
Aluminum Iron Manganese Zinc
Site name Period of record maximum minimum median maximum minimum median maximum minimum median maximum minimum median

Tioga River near May-Dec. 1975, 9,200 810 3,800 1,200 100 550 7,300 1,500 3,900 1,100 200 610
Mansfield Feb. 1978

Tioga River at Mar.-Nov. 1975, 8,500 40 3,300 1,700 50 360 8,100 710 3,600 1,700 60 420
Lambs Creek Oct. 1977-Sept. 1978

Mill Creek near Oct. 1977-Sept. 1978 220 20 40 420 0 20 40 0 20 70 0 10
Tioga

Tioga River at Mar.-Nov. 1975, 4,000 30 60 470 10 80 5,100 810 1,600 620 70 260
Tiogal/ Oct. 1977-Sept. 1978

Crooked Creek at Oct. 1977-Sept. 1978 50 10 30 110 10 40 100 20 40 30 0 10
Middlebury Center

Crooked Creek at Oct. 1977-Sept. 1978 70 20 30 100 0 10 40 0 20 10 0 10
Tioga (2)

Tioga River at Mar.-Dec. 1975, 170 20 60 280 0 40 3,200 360 1,400 260 20 180
Tioga Junction Oct. 1977-Sept. 1978

Tioga River at Mar. 1975-Dec. 1975 120 10 30 310 20 60 1,400 250 580 90 10 50
Lindley

1/1978 data were not included because of the diversion of Crooked Creek to Tioga River at Tioga.



Table 20.—-Regression coefficients for the logarithms of streamflow
to aluminum, iron, manganese, and zinc

Site name log a b Standard error Number of observations
Tioga River near Mansfield:
x .
streamflow dissolved aluminum 6.09 -1.31 0.41 9
dissolved iron 3.69 - .56 .38 9
dissolved manganese 4.79 - .62 «13 9
dissolved zinc 4.11 - .70 «15 9
Tioga River at Lambs Creek
X Yy
streamflow dissolved aluminum 5.47 -1.03 +33 16
total aluminum 3.95 - .35 .84 10
dissolved iron 2.64 - .08 235 16
total iron 2.48 39 .16 10
dissolved manganese 4.60 = 5L =15 16
total manganese 4.67 - .58 % 10
dissolved zinc 4.19 - .71 .16 16
total zinc 3.85 - .57 -15 10
Tioga River at Tioga
x 4
streamflow dissolved aluminum 455 - .99 sl 9
total aluminum 3.87 - .30 .86 10
dissolved iron 2.26 - .14 .50 9
total iron L.55 .61 .18 10
dissolved manganese 4.63 - .58 =15 9
total manganese 4.62 - .58 .16 10
dissolved zinc 4,05 - .72 .18 9
total zinc 4.11 - .71 .28 10
Tioga River at Tioga Junction
X b4
streamflow dissolved aluminum 1.97 - .10 «28 18
total aluminum 1.24 .66 W45 8
dissolved iron -1.03 .98 W47 18
total iron % - .48 1.27 . d4l 9
dissolved manganese 3.96 - .34 .24 18
total manganese 4.30 - .48 .20 9
dissolved zinc 3.54 - .57 29 18
total zinc 3.39 - .50 :19 9
Tioga River at Lindley
x X
streamflow dissolved aluminum 1.94 - .12 +35 10
total aluminum «37 .84 . 71 L5
dissolved iron .48 .48 .40 10
total iron - .32 ol .70 15
dissolved manganese 3.76 - .36 .20 10
total manganese 3.98 - .43 .19 15
dissolved zinc 1.98 - .12 +32 10
total zinc 2.74 - .30 24 15
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In the lower Tioga River, at Tioga Junction and Lindley, however,
concentrations of total aluminum and dissolved and total iron increase,
whereas the other metals decrease with increasing streamflow. Again,
total aluminum and iron increase with increasing streamflow because
their precipitates are transported during high flow. There is more
aluminum precipitate in this reach of the Tioga River because the median
pH (6.7) at Tioga Junction is high enough to cause precipitation; upstream
from Tioga Junction the pH is generally too low for precipitation to
occur. The dissolved-iron concentrations in this reach are low compared
to those upstream, and the reason dissolved iron increases with stream-
flow is not clear. Perhaps the shortened time of travel during high
flow is not conducive to precipitation.

Diel Measurements

Diel water temperature, pH, specific conductance, and dissolved
oxygen measurements were made at selected sites. The measurements,
lasting from 1 to 5 days each, were made every 30 minutes with a NERA 4
water-quality monitor (fig. 9). Hourly data collected at each site are
summarized in table 23,

Examples of observed fluctuations in water temperature, pH, specific
conductance, and dissolved oxygen are shown in figures 10 and 11. The
figures show the differences in diel fluctuations in two different
water-temperature ranges at Tioga River at Lambs Creek and Mill Creek
near Tioga.

Streamflow was constant or slowly decreasing for measurements made
at both temperature ranges at Tioga River at Lambs Creek. The weather
was clear and sunny as evidenced by the sharp rise in water temperature,
which peaked at about 1700 each day (fig. 10). Water temperatures
ranged from 7° to 14°C on April 29, 1976, and from 16° to 20°C on
September 16, 1978.

The differences in water temperature for the two dates affected
the concentration of dissolved oxygen in the water. In April, dissolved-
oxygen levels were higher than in September, because the water was
cooler and could hold more oxygen before reaching saturation. The
concentrations of dissolved oxygen at 100 percent saturation are plotted
in figure 10.

The fluctuations in dissolved oxygen on April 29 were caused by
changes in water temperatures, as the percentage saturation was nearly
constant, On September 16, however, dissolved oxygen was supersaturated
from about 0900 to 1800. This supersaturation probably resulted from
biological activity of algae and phytoplankton in the stream during the
daylight hours.
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Figure 9.--NERA 4 water—quality monitor.
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Figure 10.--Diel measurements of water temperature, specific conductance,
pH, and dissolved oxygen at Tioga River at Lambs Creek.
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