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In 1979, the Cheboygan Sewage Treatment Plant installed a "Biodisk Filter
System" for tertiary treatment of city sewage. A technologically advanced
system, it has been installed in very few American cities, and cost Cheboygan
taxpayers $L, 154,306.00. The biodisk filter has been in operation a little
over one year. In order to determine whether the use of this very expensive
system has had a significant effect on the water quality of the Cheboygan
River, our class undertook this project. Earlier studies of the Cheboygan
River done by former members of this class provided a basis for comparison of
water quality before installation of the biodisk filter.

Summary of Evidence

On July 15, 1980, rocks at each station were examined for macroinvertebrate
fauna. All organisms found were preserved in 95% ethanol and identified at
the laboratory to the ordinal or family level. On the same day, three cement
tiles were placed at each station to serve as artificial substrates for
invertebrate colonization. All substrates were removed on August 5, 1980 and
organisms found were preserved and identified as before. For those stations
where counts were made of the organisms, the_Shannoh—Wéiner Diversity Index was
calculated for the purpose of comparison with previous UMBS studies of the
Cheboygan River sites In order to maximize the value of comparative data, all
stations sampled were identical to those of the previous studies with the
exception of Station ), which was not sgmpled this year.

Observational Data

Our group observed a considerable amount of smgll boat traffic on the river,
in addition to a Coast Guard vessel and several barges or tugs. At Stations 1
and 2 we found most of the rocks and fallen logs in the shallow water to be

covered with filamentous algae and silt, and the water to be conéiderably turbid,
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Artificial substrates were covered with a fine layer of silt after they were
removed from the water, indicating that at least the top layer of the substrate
near the shore is composed of fine sediments subject to displacement. Bottom
samples were taken with dredges between the shoreline and the center of the
river, and showed patches of coarse gravel and clay. No fish or emergent or
submergent aquatic macrophytes were observed near the shoreline. Aquatic
vegettion was quite absent,

Numerical Data

Counts and identifications of aquatic taxa are presented in Tables 1 and 2.

Analysis and Conclusions

Fauna

Special note should be taken of the following aspects of the faunal data:

l. The greatest numbers of organisms were found at Station 1, the control
station, and Station 6, which was out on the jetty and therefore subject to
more. of a mixture of lake and river water than Stations 2, 3, 5, and 7 along
the rivere This was true for both natural and artificial substrates with
the exception of Station 7, which is discussed below.

2o The largest numbers of taxa were again found at Stations 1 and 6 for artificial
substrates, and at Stations 1, 6, and 7 for natural substrates.

3e The smallest numbers of organisms were found at Stations 2, 3, 5, and 7. .
Stations 2, 3, and 5 are all elose to or on the same side and downriver from
the sewage outfall., Station-7 is discussed below,.

Lis Station 7 shows opposite characteristics from natural to artificial substrates
(See Tables 1 and 2). This could be due to sampling technique or to a faunal
complement which does not like artificial substrates, since none of the taxa
found on natural substrates were also found on artificial substrates,

5 At least half of the taxa found in our study are represented by very few
individuals, indicating an overall lack of number znd diversity of aguatic
macroinvertebrates in the Cheboygan River,

We found considerable differences in the total numbers and types-of fauna

distributed at the study sites in comparison to prévious work on the Cheboygan

River (See Table 3)o Although similar sampling methods were used, the changes

in faunal distribution and diversity are a function of several influencing

factors. In particular, it is important to cite differences between this year's

study and that done in 1979 in order to distinguish the possible influence of

the improved sewage effluent from the treatment plant.
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The total numbers of organisms and taxa found on artificial substrates were less
than those found in the 1979 survey.- These didferences are probably due to the
shorter period of colonization in our study. Total numbers of taxa for for 1980
indicate greater numbers for the mtural substrates at least at Stations 1, 5, and
7. Data for the 1979 study show that this difference is not shown, since the . .
colonization of artificial substrates included as many or more taxa than the
natural substrates for most stations.
Diversity Index

The Shannon-Weiner diversity index was calculated for Stations 1, 2, 3, 6,
and 7 where counts of organisms had been taken. Diversity for the control
station was the lowest of all values cited in previous surveys (See graph Fige 2).
Lowest diversity of all stations was calculated for Station 3, just below the
outfall . and highest diversities were found at Stations 6 and 7 near the jetty.
Diversity indices calculated as such are difficult to interpret for several rea-
sons. Unlike previous studies, extremely small sample sizes were used, and it
has been suggested that samples containing less than 100 specimens should be
evaluated with caution if at all (EPA, 1973). All samples except Station 6
contained less than 100 individuals. In addition, comparison with last year's
study using a simple #taxa/# individuals diversity index was confounded because
there was such a great difference in sample size. It is difficult, then, to
assess the macroinvertebrate commmnity based on our calculations of the Shannor-
Weiner or other indexes, but what data we have shows no considerable change
since 1979«
Indicator Species
Evaluations of water quality based on indicator species are not possible as all
organisms were identified only to the ordinal or family level. It can be noted,
however, that all of the animals found were those that can be considered pollu-
tion tolerant. The only repeesentatives of the Ephemeroptera, a fairly intol-
erant group, were those of Calnis sp., which one author has cited to be the
hardiest of mayfly mymphs (Hilsenhoff, 1977).
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In general, the mumber of macroinvertebrate taxa found in the Cheboygan
River is considerably less than would be.expected in a healthy river system,-
with little significant change from 1979, when the biodisk filter was not
yet in operation.

Recommendation

From our analysis and observations, it is clear that the water quality of
the Cheboygan River is quite low, The biodisk filter system may indeed signif-
icantly improve the quality of the effluent itself, although we have no infor-
mation regarding this aspect of the problem, However, any improvement effected
by the new system is overridden by the complex set of pollutants introduced by
dther point and non-point sources such as street sewers and boats. In order
for the biodisk filter to improve the quality of the river as a whole, all
effluents and storm drains would have to be shunted through the sewage treatment
plant, This would involve a massive expenditure which would again decrease the
overall efficacy of the biodisk filter systems In addition, it would have no
effect on boat traffic, which would persist as a source of pollutants. For
these reasons, we come to the conclusion that the money spent.on the biodisk
filter system is not justified by any tangible improvement in water quality of
the Cheboygan River. .

Recommendations Concerning Future Installations

Unless the cost of installing biodisk filter systems decreases drasticél'ly,

we can not recommend them for complex sy tems such as the Cheboygan River, In

a simple system where a sewage treatment plant is the major source of pollutants,
or when designing an entire city system where all storm sewers and industrial
effluents could be shunted through the wsewage treatment plant, a biodisk filter
should be seriously considered as an alternative for tertiary, sewage treatment.
However, in a complex, multieffluent system, unless great ghanges are made in
industrial effluent quality criterion and control of storm sewers, the improve-
ment effected by tertiary treatment of sewage with a biodisk filter system is
nothing more than a drop in the bucket to the tune of a cool four million dollars.




TABLE !

DISTRIBUTION OF FAUNA ON ARTIFICIAL SUBSTRATES

(convTROL)

TaXa. S$TATIoN 1 STATION 2 STATIoN 3 STATION & sTATION b s7ATION 7
Chironowidae. 2 /
Physo z
Dugesia (4 PRESENT 9
Trichoptera z 2 4 7 :
Ephemensiero.

Gastropada. PRESENT
_ Amphipoda. G 5 PRESENT
Teopda / / 2
Hydrachnellae 2 / /
Diptera. / g A
Crustacea 2.
Mollvsca- 4
Tricladido. 30
... Decopaa. 7
Pelecypoda /
Odonata. /
TOTAL SAMPLE 29 / ¥ 14 /0
S wi ' ‘ 1.9/ 3.176




" THBLE z: DISTRIBUTION OF FAUNA oN  NATURAL SUBSTRATES
Taxe 57{’5:7’!’,55‘7) 1 srano~r 2z ST~ 3 __STATIOM S STATION 6 sTATWN 7
Tvicladida /0
. Leech /
| Trichoptera 20 2 PRESEMNT 79
Arachn'da 2
DI‘F tera b 3 Io)
_.Asopeda_ t / PRESENT g 5
b astropoda 4 5 PRESENMT R )
Cladocera g
Hemi pteva ! —
Amphipoda ) (0 PRESgNMT 23 1§
Chironomidae | 42
Nematoda, [
Tur bellaria PRESENT
Decapoda L PRESENT 5
E p hemerp ptera. / PRESENT 2 5
(oleoptera PRESENT ]
Odonata / '
Dusesia L
TOTAL sAMPLE 5¢ 1 4 [ 5¢
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TABLE 3.

DIFFERENCES (A MNUMBERS of TAXA BEFIRE (1124 AwuD

AFTER (1950) THE N TROPVCION OF THE [3/0P(sE FILTER,

T0T#, NumBerR of Taxa 1979 TOTAL MUMBER OF TAXA 1950

SITE Wo. | ommnis | B oATE SL7E Wo. ’;ﬁ;;;ff@‘ ";’;Z;‘;g -

/ I, // / 7 v/
2 /3 7 7 5 5

5 13 7 S 4 -

4 6 /0 — — | —
5] /0 12 5 3 "4
7 10 g 6 g g
7 [0 10 7 7 5
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