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Temperature and Chemical

The temperature of the St. Johns River near Cocoa has
been read daily for 7 years, more than 2,500 readings. The
chemical quality of the river has been measured for 9 years,
more than 3,000 readings. The purpose of this report is to
present these data in a compact and readily usable form.
The illustrations have been designed to answer practical
and commonly asked questions about the water temperature
and water quality of the St. Johns River. Figures on page
1 describe the thermal character of the stream and figures
on page 2 describe the chemical constituents and physical
properties of the water.

A water sample was collected and the temperature
of the river was measured once a day at the bridge on State
Highway 520, 8.8 miles west of Cocoa from October 1,
1953, to September 30,"1960. The specific electrical con-
ductance of each sample was measured and a single sample
was composited from groups of approximately 10 daily
samples. The composite samples were analyzed for about
16 chemical and physical properties. A continuous con-
ductivity recorder was operated at the bridge from October
1, 1960, to September 30, 1962. During this time samples
were taken periodically and analyzed for approximately 16
constituents and physical properties. Discharge records
have been collected at this site since October 1953.

Temperature is an important factor of water quality.
This is very evident for a direct use such as a coolant. The
effect of temperatures on aquatic biota is less evident but
nonetheless very important. The tolerance of fish to certain
toxin substances has been shown to vary widely wih
temperature. Oxygen is more soluble in cold water than
in warm water, hence the reduction of oxygen concen-
trations by pollution is especially serious during periods
of high temperatures when oxygen levels are already low.
Increased temperature also accelerates biological activity
including that of the oxygen-utilizing bacteria which de-
compose organic wastes. These pollutional effects may
be especially setious when low flow conditions coincide
with high temperatures.

The maximum, minimum, and median observed
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temperatures for each day of the year are shown in figure 1.
For example, 84° F. was the highest temperature observed
on any October 15th. Similarly, 72° F. was the lowest
temperature observed on any October 15th. The median
October 15 reading was 77° F.

The cumulative frequency curve (fig. 2) shows the
percent of time that two requirements were met (1) the
water temperature was equal to or less than a given value
and (2) the discharge was equal to or greater than a given
value. For example, suppose that 600 cubic feet per second
of water of less than 85° F. is needed. The 85° F. line
and the 600 cubic feet per second line intersect at 61
percent of the time. Therefore, sufficient water (600 cubic
feet per second or more) having a suitable temperature
(85° F. or less) is available 61 percent of the time.

Sometimes water of a certain temperature is needed
for part of a year. Figure 3 shows the percent of time
selected temperatures are equaled or exceeded during each
month. For example, a temperature of 80° F. is exceeded
92 percent of the time in July but only 19 percent of the
time in October.

If water is used for cooling, it is important to know
the capacity of a stream to carry away heat (thermal
capacity) without exceeding a given temperature and to
know the amount of heat the stream is carrying (thermal
load). The thermal capacity and thermal load of the St.
Johns River are expressed herewith in BTU (British
Thermal Units) per minute. A BTU is the quantity of
heat required to raise the temperature of one pound of
water one degree Fahrenheit.

The thermal load of the St. Johns River has been
computed above a base of 40° F. The thermal capacity has
been computed to 95° F. and 100° F. The thermal capacity
to 95° F. or 100° F. is the number of BTU’s required to
raise the river’s temperature from the measured tempera-
ture to 95° F. or 100° F. The maximum, minimum, and
median daily thermal capacity of the river is shown in
figure 4. For example, the smallest thermal capacity to
100° F. observed on any October 15th was 38 million
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BTU’s per minute, This means that, during the seven years
of record, the St. Johns River could have carried at least
38 million additional BTU’s per minute on any October
15th without the river temperature exceeding 100° F.
after the water was thoroughly mixed. If a 100° F. temper-
ature is undesirable but a 95° F, temperature is permissible,
the minimum thermal capacity on any October 15th would
have been 30 million BTU’s per minute. Figure 5 is similar
to figure 4 except it shows the maximum, minimum, and
median daily thermal load.

The cumulative frequency curves of thermal capacity
and thermal load (fig. 6) show that if the maximum per-
missible temperature of the receiving stream is 100° F,
the thermal capacity equals or exceeds 200 million BTU’s
25 percent of the time. Therefore, an input of 200 million
BTU’s per minute will overload the stream 75 percent
of the time. If the maximum permissible temperature is
only 95° F., the stream will be overloaded 82 percent of
the time.

Figure 7a shows the percent of time selected thermal
loads are equaled or exceeded during each month. Similar
curves of thermal capacity for 95° F. and 100° F. are
shown in figures 7b and 7c. For example, in June the
thermal capacity to 100° F. equals or exceeds 20 million
BTU’s per minute 72 percent of the time; the addition
of 20 million BTU’s per minute would overload the
stream 28 percent of the time.

Electrical conductivity is closely related to total dis-
solved sclids and some of the common constitucnts in
water. To a fair degree dissolved solids in parts per
million in St. Johns River water near Cocoa can be com-
puted by multiplying the specific conductance in micromhos
at 25° C. by 0.54 and substracting 9. Daily dissolved solids
have been computed from the specific conductance readings.

The maximum, minimum, and median dissolved
solids for each day of the year are shown in figure 8.
For example, 1,380 ppm was the greatest concentration of
dissolved solids on any May 15th. Similarly, 144 ppm
was the least concentration of dissolved solids on any May
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