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2sts on the Cannon River, Summer $50

In testing water samples from the Cannon iiver hetween
Minnesota, and Cannon Falls during a six-week period, concent
nitrates far exceeded any previously recorded by the G
Survey between 1861 and 1967. The highest concentration in he USES
water quality reports was that of April lst, 1982 ~- 17 parts per mil-
lion. The highest value found in the summer of 1969 was 37.0 ppm,
and the mean for all samples taken from the Cennon in July was 16.4 ppnm.

Ideally, a study of the change in the concentration of nitrate
would be based on evidence from records giving both the mean nitrate
concentration and the totel discharge for each month fur a period of
years. The nitrate testing done by the USGS was monthly for the three
water years 1964, 1965, and 1366. There are records for one day in
each of the water years 1961, 1962, 1963, and 1967. Tigure 1 gives the
complete chemical analyses of the Canncn during the seven-year period.
Figure 2 shows their nitrate data correlated with the mean discharge
for each month during the three years. All tests were done at Welch,
Minnesota.

It will be seen in figure 3 that the water year 1964 was extra-
ordinarily dry; the water years 1966 and 1367 were somewhat wetter
than the average, computed from nearly forty years of records; and
the water year 1965, as well as 1969, was extremely wet. The maximunm
nitrate concentration in 1964 was 10 ppm, as opposed to 13 ppm in
13865, 1966, and 1967. All six of the concentrations of nitrate above
10 ppm during the years 1961-1967 were recerded in the months February-
April, the months of the spring melt. This strongly suszgests that solil
fertilizer carried into the Cannon in the runoff is largely responsible
for the excess nitrate.

Natural waters contain little free nitrate. It is usually esti-
mated that over .3_parts per million nitrate will lead to heavy algal
growth in streams. The quantity of nitrogen available has d@finitely
been shown to limit algal populations. An algal bloom cccurs whern
surface waters contain excess nutrients. The death of the al
ecnglally mass deaths as occur in cool weether or during a

z
o
cloudy weather, "owerburdens the water with organic matter, wh
o
1
&

being oxidized by microorganisms dCﬁ*w*ﬂ° the oxygen conts
water, causing the natural cycles of self-purificaticn
The build-up of toxins then can completely inhibit baect

Nitrates can also be toxic to animal life. Water with nitrate
concentratlons over 10 ppm is unsafe for human consumption. Bacterie
in an infant's intestine convert nitrates to nitrites, which combine
with hemoglobin to cause an asphyxiating diseasc, methemgiobinemis.
Concentrations over 5 ppm are considered excessive in the deinking
water of domestic animals. Cows, for instance, which drink high-ritrate
water can produce milk harmiul to babies.

The nitrate of surface waters has several sources. Whieh socurce
or sources are leading to nitrate pollution must be determinec. Fey-
tilizers, animal wastes from feedlots, urban sewage, and nitroges



compounds present in preci vaTer .
The nitrogen in rain and s

interested in analyzing ra ! lley but would net
expect the nitrogen content to be as high as elling in an urban
area where industrial smokes constantly pour impurities into the atmos-
phere. The other sources of atmospheric nitrogen are electrical dis-
charges, terrestrial decomposition, and volcanic eruptions.” Sewage
treatment plants along the Cannon and Straight Rivers serve over
45,000 people. Cattle, pigs, sheep, chickens, and turkeys are raised
in parts of the Cannon valley. "The relative importance of the con-
tribution of nitrogen from sewage and manure ¢o the river can be
evaluated by examining the ammonia content of the river, for it is
well-known that this substance reflects the input of organic wates "9
The euthrophic condition of the lakes in the Upper Cannon drainage area
may be attributable to seepage from the sewage disposal system of
individual dwellings. Fertilizers are the source most suspect in the
case of the Cannon as a whole. The positive correlation between Ttimes
of high discharge, directly related to the amount of rainfall and run-
off, and times of high nitrate content point tc the conclusion that
this is the main source of the pollution.

My nitrate data® for the Cannon River between Faribault and Cannon
Falls and for the Straight River as it enters Faribault before it
empties intoc the Cannon is presented in figure 4. The numbered sample
points are shown in figure 5. 1 chose to sample the Straight because
it contributes nearly one-fifth of the Cannon's total discharge. Figure
4 shows that for all sample points there was more than a 50% decrease
in nitrates between July 2 and August 7. This drop can be corvelated
with the decreasing discharge of the River (see figure 6). VYe might
expect a peak in nitrate concentration in July because of heavy rains
at the end of June. Such high concentrations are unprecedented on the
Cannon during the summer; however, it is possible that a peak level
could be missed by the monthly sampling of the Geological Survey.
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A study done by the Illinois State Water Survey in November, 1968,
showed a "two-month delay between the period of peak water discharge -
and peak nitrate concentration{here the highest monthlyv mean of the year} .
This suggests that the nitrate reaches the river by vay of percolaticn
into the soil and groundwatexr movement rather than in the immediate

runoff from precipitation.”’ Such a relationship betweesn pouk  diccharge
and peak nitrate level is not apparent in the data available cn the
Cannon and probably could not be substantiated by the limited testing

done.

The levels of nitrate determined for samples along the Canncon can
be compared with the USGS data from Welch. A test on a sampler from
Welch on July 2% was in line with the vresults of samples from othar
peints on the same day.

With the exception of the Cannon Talls sample on July 2 and *the
Highway 218 point between Faribault and Dundas on July 30, the nitrate
levels for all samples indicate a consistently high but decressing
nitrate level along the chosen stretch of the River.



Results of nitrate tests ¢n the Upper Canncn and on tributaries
of the River are liusted in figure 7. Uith this supplement to the more
intensive sampling, a number of trends become noteworthy.

1) Nitrate levels on the Straight River were higher than these

found at any point on the Cannon in the same two-day period of testing,
except for the samples of July 2.

2) No other tributary tested had levels of nitrate comparables to
those of the Straight. All but Heath Creek, tested on July 14, had
levels substantially lower than those of the Cannon itself.

3) The Upper Cannon, below Waterville and in Cannon and Wells
Lakes had strikingly low levels of nitrates in comparison to those
of the Lower Cannon for the same date. Hevre there was algal growth
much thicker than at any other sample point besides Union Lake, where
a low nitrate level was found early in July. Unlike the Straight River
during the summer which had a high free nitrate content and relatively
little algae, the Upper Cannon must contribute to the nitvate of the
Lower Cannon indirectly, by the dbath and decomposition of the billions
of algae.

Assuming inorganic fertilizers are the main source of nitrate in
the Cannon, what explanation is there for the high concentrations found
in summer, 19692 It could be that the amount of fertilizer used has
simply increased in the past five years to account for this. It could
also be that the character of the water year was such that more fertilizer
than in previous years was washed into the river during the first half of
the summer. '

Warren Liebenstein, Rice Country' 3 agricultural agent, described
a typlcal year 's fertlllzlng schedule. In the past, most fertilizer
was applied in the spring. Recently, however, it has bescome customary
to apply a considerable amount in the fall. In the spring a starterxr
fertilizer is applied at plantlﬂg time. Now the fall of 1968, with an
unseasonable amount of vrain, was unsuitable for the application of
fertilizer. The bulk of fall fertilizing is done in October. This
past fall little was applied at this time. The farmers of the Cannon
valley must have compensated by applying a greater amount of fertilizer
in the spring. This anomaly in the fertilizing schedule of the 1963
water year could be responsible for the high nitrate level found in
the summer. If this hypothesis holds, nitrate levels will not reach
the helghts found in summer 1969 when fertilizers are applied normally.

Nitrate tests should be done throughout the year if more definite
statements are to be made. Results of testing next July could be
profitably compared with the resulcs of the 1969 summer.

Dissolved Oxygen

Dissolved oxygen levels recordsd at the Noxthfield and Faribault
sewage plants and in my own testing indicate that the Cannon’'s DO
content is above the minimum set by the Minnesota Pollution Control
Agency. The state's standards for quality and purity of intrastate
waters are given in WPC 14, TFor waters to permit the propagation and
maintenance of sport and commercial fishes dissolved oxygen levels



b
snould be as follows:

Not less than 7 milligrams per liter (ppm} from October lst and
continuing through May 31st

and

Not less than 5 mg/liter at other times

or the less strict standards:

Not less than 6 mg/liter from April lst through May 3lst
and

Not less than 5 mg/liter at other times.g

Determination of dissolved oxygen is not included in the chemlical
analysis of surface watevrs carried out by the Geological Survey. The
earliest DO tests found are from December, 1965. Employees of the
Northfield sewage treatment plant found a high level of oxygen, which
was not lowered by the output of the plant (see figure 8). Bacterial
action on wastes, i.e. excessive organic matter, can deplete the waiter's
free dissolved oxygen. In extreme cases of pollution, a septic zone
results some distance below the source of pollution; only crganisms
that can live in anaerobic conditions survive.l

The Faribault sewage treatment plant began DO tests on river water
this May and plans tc continue to do these each month. Their data for
May-August 1969 is given in figure 9. The effluent of the plant has
not brought the oxygen level dangerously low. It is %o be expected
that the DO level decreases during the summer, as seen in this figure.
The saturation level of dissolved gases is lower for warmer water than
for cold, and it has been shown that the lowest concentrations of DO
in bodies of clean freshwater are found in the summer. Furthermore,
"summer is usually the eritical perioed for organic pollution." With
higher temperatures, bacterial action is acceierated, wastes are de~
graded more rapidly, and dissolved oxygen is drawn upon more heavily.ll

My own data on the dissolved cxygen of the river shows levels
between 9.48 milligrams per liter (or parts per million) and 5.82 mg/liter.
(See figure 10). Using the Winkler methed I carried out each test in
the field except for the final titration with sodium thicsulfate, which
was done within one hour of the cocllection cf the gemples. The samples
were fron the Cannon between Faribault and Byllesby Reservoir. The
result o! the one DO test dona on water from the Straight River at
Tonka Park in Faribault was comparable to those ofother samples from
the Cannon on the same day.

If low levels of dissolved oxygen, below 5 mg/liter, were to persist
in the River, the environment would be deadly to river biota.
"Minimum amounts rather than averages ave most critical. Any species
can survive something less than the optimum concentration of DO for a
limited period of time. There is, howevpr, some ccncentration for
any given temperature, which will eventually result in the death of
that species.? Low levels of free dissolved oxygen may also increase
the toxicity of certain chemicals.*? A Fish "kill" may occur: {ish
of one species or of & number of species die en masse.
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Sempies sre S polsts en the Cavmon River net dnedudsd in the preceding
Digurs, fran teilutarise, snd from lskes in the Cuopon Wellsg.

g

Ritrate Tosts, Summer 3969

Semnle point . B0z in pps

Streight River 1F miles above Faribault

T Dndon Lake

Canmon betwoon ¥etsrford snd Brlleshy

Hpath Cresi '

Prairie Creck . :
Cexnon &b Huay, 60, west brddge to Watervills
Connon &t Bumy. 60, eset bridge to Waltervillis
Crrnmel bobuden Cavnen and Wells Lekes
Spillway 978, Wells lake

Weilf Cresk

IAttle Cannon et Sogn

Balle Cresk ‘

Curmon ab Waleoh t

Straldght Eiver § milse sbove Feribsali ,
Garmen st Faribo ¥iils, bridge below spdllwey 9654
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Forthlinld Sevage Treatment Flani: tesls o Comman Bdves WRNEDg
do Tumnazry do Ball, R Boerscls, Deossber 235, 1667

plutden DO, Tegpo pE HD beoterds comt  sise of solandes

bhove Dundss 1005 133 ¢ B 10,600 O0% emall

‘ . B T AT s A 10% large
Sth St. Beidge 100§ 13,6 6% 8.3 4.6 15,000 . 90% small
iz Northfinld MPR/100 vl - 10% large
Above Plant 1006 13.0 ©6° 85 2,9 }a',ooe | 8g§ small
EPR/100 s 20% large

—Felow Piant 100 137 0% 8.2 4t 21,000 . 100% small

‘ ~ . | MPH/100 1 |
Bbove Eyliesty 1008 12,9 0% 6.5 1.2 £,000 704 small
Reaervolr at MPN/100 ml 30% large

Beay. 56 beidge

Hotog: no éé.gn or evidense of eoliform orgenisms in aﬁliper% saEples
burkidity, color ard edor wes olear to the maked oye and nose
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