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INTRODUCTTON

Biological monitoring programs are conducted by the Chio Environmental
Protection Agency (CEPA) in partial fulfillment of the requirements of the 1972
Federal Water Pollution Control Act Amendments. Sections 106(e), 303 and 305 of
the Act specifically call for the establishment of biological "base-line" data
for the major river basins and the use of those data in pollution abatement
planning procedures. Additionally, these data will support the NPDES permit

issuance proccess and the NPDES permit compliance monitoring.

Section 502(15) of PI~92-500 defines biological monitoring as "the determina—
tion of the effects cn aquatic life, including accumulation of pollutants in
tissues, in receiving waters due to the discharge of pollutants". The bio-
logical menitoring programs of CEPA are in early stages of development and, to
date, are generally limited to benthic aquatic commmity analyses and bicassay

evaluatians.

The data presented in this report are generally limited to these two
ronitoring camponents and are the initial products of a longer term monitoring

program undertaken by the OEPA. This program will enable more efficient planning
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and execution of pollution abatement efforts; and, perhaps more importantly,
it is the biological monitoring programs that will register the ultimate success

or failure of those programs.

The data reported in this document are accurate and reliable. However,
at a number of investigation sites reported in this document the data base is not
yet sufficient to support conclusive statements regarding biological effects of
pollutant discharges. Biological monitoring must continue in the basins where
it has been initiated and it must be increased in most of these basins andé expanded
to others.
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METHODS

Sixteen specific areas were chosen for biological field investigations in
1974. The selection of sites near discharges were based on the existence of a
recognized pollution problem and where, through the NPDES permit system, improve-
ment in effluent quality had been requested. The entities selected consisted of
seven mumnicipal sewage treatment plants and nine industrial plants. Two additional
sites were selected, one a non-point source discharge area, primarily aﬁd mine
drainage, and another where high water quality values were expected. These

sixteen sites were located in eight different basins.

Sampling stations were located above and below the points of discharge of
the entities. The specific location and description of each station is found in
the Appendix. Five multiple plate artificial substrate samplers, of the modified
Hester-Dendy type, were exposed for a six week pericd at each station. A concrete
building block was wsed to anchor the samplers in place. The five artificial
substrates were tied to the block and a fleat was attached to prevent the samplers
from caming into contact with the natural substrate. The samplers were placed
in runs rather than pools or riffles and an attempt was made to establish stations
in as similar an ecological situation as possible. In some cases, where the
stream was greater than forty feet wide, a set of five samplers were installed
near both banks of the stream at these stations. The substrate was described
following the categories for substrate characterization outlined in the USEPA publi=-
cation Biological Field and Laboratory Methods (Weber, 1973). When the samplers
v;'ere retrieved each was placed in a one quart plastic oonta.mer while still
submerged. The line was then cut and the plates removed from the stream.
For.malin was added to each container to equal approximately a 10% solution and
the samplers were returned to the laboratory for analyses. Qualitative sanples

of the natural substrate were collected at the time of retrieval of the multiple
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plates. Dip net samples were taken in a stream segment approximately 20 yards
long, in the area where the multiple plates were placed. The qualitative

oollecting continued until, by gross examinaticn, no new taxa were being taken.

At one study site, biological samples were collected fram the natural
substrate above and below the discharge using a Surber square foot sampler. The
material collected in the Surber sampler was placed in a white enamel pan and

hand picked at the site. Five Surber samples were taken at each of these stations.

The multiple plates were dismantled in the laboratory and the material washed
through a US Standard Testing Sieve number 40 (425 mm openings). The larger
organisms were hand picked fram the screens and the smaller material washed into
a jar containing 70% alcohol. Where the number of organisms collected was so
large that the identification of each individual was inpractical, a Folscm
sample splitter was used to cbtain a subsample. Identifications and counts were
made using dissecting and campound microscopes. Dipterans of the family
C.'m_roncxnldae were prepared following the methods described by Mason (1973).
Identifications were made using the following taxonomic keys: Beck and Beck (1966),
Brown (1972), Johannsen (1969), Harden and Mickel (1952), Harman and Bery (1971),
Hilsenhoff (1570), Hokbs (1972), Holsinger (1972), Xlemm (1972), Mason (1273),
Needham, Traver, and Hsu (1935), Pennak (1953), Peterson (1951), Roback (1957),
Ross (1944), Usinger (1956), Walker (1958), Ward and whipple (1959), and

Williams (1972).

_After the benthic organisms had been identified and counted, .species‘
diversity indices (d) were calculated using the expressior‘x & —E%} logz(n—r:}} This
formula is a fumction of the number of species (ni), total murber of individuals
(n), and the distribution of the individuals within the mumber of species.

Equitability (e) values were determined fram all diversity indices using the
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s’ .
expression e = E, where s equals the number of taxa, and s' the tabulated

value provided in the USEPA Methods Manual (Weber, 1973). The equitability
value is a coamparison of d to MacArthur's broken stick model which is based
on a cammity structure frequently found in nature and theoretically increases

the sensitivity of d. At several of our stations, apparent discrepancies between

d and e were found.

In these biological evaluations, little emphasis was placed on the concept
of specific organisms as indicators of the environmental condition. Unfortunately,
most of the daminant organisms have a questicnable classification as to their

tolerance for stress.

Fish collections were taken above and below one entity using a 10 x 4 foot
straight minnow seive of 1/4 inch mesh. A 100 foot stream segment at each
station was marked off and 40 seine hauls were made covering all of the area
within the 100 foot segment. The stream segments were selected for their
similarity in available stream habitat types giving consideration to the number
of pools, .riffles, and runs, as well as type of bottom, logs and other debris
furnishing fish habitats. The fish were preserved in 10%- formalin and identified

in the laboratory using the taxonamic key by Trautman (1957)..

The biocassay methods generally parallel those described in "Standard Methods)
(apHA, 1971), for acute, static tests. Laboratory-reared fathead minnows

(Pimephales pramelas) were used for all of the bicassays, and one or more of the

following invertebrates were used in many of the texts; Daphnia magna, Daphnia pulex,

Gammarus fasciatus and Chironomus riparius.

In most instances, biocassays were conducted on the actual effluent of the

entities in question, with dilutant coming fram the receiving body of water.
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However, in some cases, effluents were simulated when the use of actual effluents

would prove impossible or impractical.

In same instances where the effluent was highly variable with respect to
time, it was desirable to employ in situ fish bicassays. Collapsible nylon fish
live-bags held ten temperature-acclimated fathead minnows, and were placed in
appropriate areas of the rec_eivjng water for in situ studies. Usually one- live-
bag was placed directly in the effluent plume, as near the source of discharge as
feasible, while another was placed above the point of entry of the discharge,
and at least one other below the mixing zone, in an effort to estimate the

toxicolegical impact of the effluent after natural dilution.
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BIOLOGICAL FIELD EVAILUATIONS

SCIOTO RIVER BASIN

The aquatic biological monitoring program in the Scioto River Basin was
camprised of two elements during 1973 and 1974. One program element was a
basin-wide benthic monitoring program initiated in 1273 and continued through
1974. 1In this program nineteen stations were established for biological sampling
in the mainstem and in the mouths of major tributaries of the Scicto River. Ten
artificial substrate samplers of the modified Hester-Dendy type were exposed at
each mainstem station and five at each of the tributary stations during each
sampling period. Qualitative samples from the natural substrate were also
collected at each station. Collections were made during summer and fall of 1973
and summer of 1974. Approximately 450 biological samples were collected and
two thirds of these have been analyzed. Completion of the analyses and the

preparation of the summary report is anticipated during the latter part of 1975.

The -second element in the Scioto River Basin biological program consisted
of monitoring benthic commumities around specific discharges. The results of the
1974 effort on this program in Scippo Creek, the Little Scioto River and in

Paw Paw Creek are presented in the following three sections of this report.
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SCIOTO RIVER.BASIN

Little Scioto River
Marion Sewage Treatment Plant

The Little Scioto River, located in Crawford and Marion Counties, drains
110 square miles and joins the Scioto River below Greencamp, Chio. The Marion
Sewage Treatment Plant is located 6.4 miles fram the mouth of the Little Scioto
and contributes 7.99 million gallons of effluent per day to the river. This is
the largest point source pollutant lcad to this stream. The present average
daily load of the Marion plant is 2104 pounds of BOD (biological axygen demand),
2416 pounds of dissolved solids, 1668 pounds of Kjeldahl nitrogen, and 5508
pounds of COD (chemical oxygen demand). The UOD (ultimate oxygen demand) was

calculated to be 9820 pounds (OEPA , 1974d).

A static bioassay analysis using the fathead minnows, Pimephales prumelas,

was conducted on this effluent in July of 1974. The effluent was taxic (lethal)
to 50% of the test organisms during the 96 hour test period at a concentration

of 20%.

At critical low flow the ILittle Scioto River is considered a dry stream at
a point zbout 1.5 miles above the sewage treatment plant. Violations of stream
water quality standards for dissolved oxygen, fecal coliforms, and total dissolved
solids occur in the stream segment extending 3.5 miles upstream from the Marion
plant to Rocky Fork Creek. Concentrations of these parameters, chramium and
ammeonia violate water quality standards downstream from the Marion Sewage
Treatment Plant to the river's confluence with the Scioto River. 2Above Marion
the average observed concentration (at an estimated flow rate of .5 cfs) for
dissolved oxygen ranged from 4.9 to 6.2 mg/l, total dissolved solids 534 mg/1,
and fecal coliforms numbered 490/100 ml. There were no measurable amounts

of ammonia and chramium. Below Marion {at a flow rate of 11 to 12 cfs) dissolved
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oxygen concentrations ranged from 1.3 to 4.2 mg/1, dissolved solids 538 to 630 mg/1,

ammonia 0.8 to 9.7 mg/l, and chromium 0.1 to 0.6 micrograms/l. Fecal coliforms

mumbered 630/100 ml (OEPA, 1974d).

Three stations for biological sampling were established in the Little Scioto
River for the sampling period of July 8 to August 19, 1974. Station I was
located approximately one mile above the sewage treatment plant upstream from
the potable water treatment plant intake and south of Route 30-S. Station IT was
two miles downstream from the Marion Sewage Treatment Plant near the Keener Pike
Bridge, and station IIT was 4.5 miles below the sewage treatment plant site near
Route 203 and approximately 1.5 miles above Greencamp (see Appendix). The,
general locations of these stations are shown in Figure 1. The results of the

biologica: sampling are shown in Table 1.

The upstream station (I) was characterized by a relatively low diversity index
(2.17) and a low equitability calculation (0.44) indicating that the water
quality at this station was imposing a stress on the benthic macroinvertebrate
camumity. Most of the organisms collected at this site have been classified as
facultative or tolerant to pollution. Organisms from the orders Epherrempteré
(Mayflies) and/or Trichoptera (Caddisflies) were not collected from any of the
study sites. Many organisms from these two groups are considered highly
sensitive to pollution, a great number are considered facultative, and few have

been classified as tolerant.

Data from stations II and III clearly deronstrate further degradation of the
water quality downstream fraom the Marion Sewage Treatment Plant. The number
of taxa, the diversity indices, and the equitability values at station JI were

4, 0.08, and 0.10 respectively while at station III these values were 7, 0.35,
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Figure 1
SCIOTO RIVER BASIN

1974 Biological
Sampling Stations
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Table 1

Organisms Collected on Artificial Substrate Samplers

from the Little Scioto River, July 8 to Eugust 19, 1974 (a)

Station
I1 ITT

Diptera:

Gastropeda:

Hydra sp
Plumatella repens
Oligochacta
Hyalella azteca
Orconectes sp
Nasiaeschna sp
Argia sp

Corixidae
Peltodytes sp
Macronychus glabratus
Ancyronyx variegata
Dubiraphia sp
Cyphon sp
Helophorus sp
Dytiscidae
Chironomus sp
Psectrotanypus sp
Glyptotendipes sp
Endochironamus sp
PblyEgdilum sp
Harnischia abortiva
Einfeldia sp
Ablabesmyia sp
Kiefferulus sp
Tanytarsus sp
Tipula sp
Culicoides(?) sp
Physa sp

Number of organisms/Sq. Ft. (b)

Total number of taxa
ab)
e ()

73

+++++ +TLTE

142+

548+
20+

265
62

229
23

2.17
0.49

376+ 5052+

+ 244+
+ 324

17+

76 1069

4 7
0.08 0.35
0.10 0.22

(a) Qualitative samples were also collected from the natural substrate and their
presence is indicated in the table by a +.

(b) artificial substrate sample only.
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and 0.22. These values were dramatically lower than those calculated for

station I and they indicate very poor water quality. Only two taxa were

collected on the artificial substrate samplers at station IT and the diversity
index (0.08) is one of the lowest encountered in 1974 by the CEPA staff.
Distirbance of the sediments at station II released a black material with an oily
appearance into the water. This condition was not observed at station I. vhile
there was a great reduction in taxa from station I to station ITT, the oligochastes,
organisms that may appear in great numbers in organically polluted water, increased
from 73 individuals at station I to 5,052 at station III. The increase in
diversity and equitability values at station III over those for station IT is not
considered significant in terms of identifying the station III area as a recovery

zone.
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SCIOTO RIVER BASIN

Scippo Creek
PPG Industries

Scippo Creek, located in Pickaway County, drains 52.8 square miles and
joins the Scioto River approximately ten miles below Circleville, Ohio. The
PPG Industries effluent, about three million gallons per day, enters Scippo
Creek 4.3 miles from the mouth. The present average daily load to Scippo Creek
is 200 pounds of BOD, 11,400 pounds of total dissolved solids, and 700 pounds

of COD (CEPA, 1974d).

Scippo Creek is in violation of stream water quality standards for fecal
coliforms fram above the PPG outfall to the mouth. Upstream fram the PPG outfall
the average observéd concentration of dissolved oxygen was 9.2 mg/l, total
dissolved solids 390 mg/l, COD 14.4 mg/l and fecal coliforms numbered 250/100 ml.
The average cbserved flow rate at this station was 9.6 cfs. At the mouth, where
the flow rate was 14.3 cfs, these values were as follows: dissolved oxygen 8.0 mg/1,
total dissolved solids 403 rlng/l, fecal coliforms 220/100 ml, and COD 14.4 mg/l

(CEPA, 19744).

On September 24, 1973, water was collected for bicassay purposes from the
PPG discharge pipe. A rust colored flocculent material covered the stream bottom
below the outfall on this date. This precipitate was also present in smaller
amounts approximately two miles below the discharge point but it was not observed
upstrezm from the discharge. Approximately 30 to 40 dead or dying fish (primarily

Campostomz anamalum and Pimephales notatus) were cbserved in an 80 yard stream

segment below the outfall. No distressed fish were seen in a 200 yard segment

upstrezm fram the discharge. The effluent collected on this date was toxic to
50% of the test fish in 96 hours at a concentration of 56%. No significant

toxicity was observed in subsequent static bicassays conducted in April, July,
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and September, 1974, nor in 24 hour in situ bicassays conducted upstream

fram the discharge, in the effluent, and downstream from the cutfall on

September 19, 1974.

Three stations were established in Scippo Creek for biclogical sampling.
Station I was located approximately 125 yards upstream from the PPG outfall and
station IT 450 yards downstream. Station IT was two miles downstream from the
cutfall and approximately 100 yards downstream from Route 23 (see the Appendix).
The general locations of these stations are shown in Figure 1. These stations
were sarmpled with artificial substrates during the period August 20 to October 1,
1974. Surber samples were collected at the first riffle below each of these
sites on October 11lth., On the same date, fish collecticns were taken fram physically
carparable 100 foot stream segments at each station. Qualitative dip net samples
were taken above and below the ocutfall in August and again in September. The

results of the biological sampling are shown in Tables 2, 3, 4, and 5.

Data from the artificial substrate samplers (Table 2) at station II
(downstrezam) show a substéntial reduction in the number of taxa present and a
reduction in the diversity index. The diversity indices are relatively high at
all stations, however. Little difference between stations was indicated by the
equitability values. The number of taxa fram the orders Ephemeroptera and

Trichoptera was reduced from eight at station I to one at station IT.

No substantial differences in the total number of taxa, diversity indices, or
e%tﬂtability values were found fram Surber samples (Table 3) taken from natural
substrates at stations I and IT. The numbers of taxa fram the orders FEphemeroptera |
and Trichoptera were essentially the same at these stations. The number of
individuals within these orders ranged from 462 at station I to 130 at station II.

The nurber of oligochaetes increased at station II.
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Table 2

Orcanisms Collected on Artificial Substrate Samplers

from Scippo Creek, August 20 to Octcber 1, 1974

Taxa

Station
TT

g 2

Turbellaria:
Annelida:

Ephemeroptera:

Odonata:

Trichoptera:

Coleoptera:

Diptera:

Gastropoda:

Planariidae

Oligochaeta 3
Helcbdella sp

Erpobdella(?) sp
Tricorythodes sp

Caenis sp

Stenonema interpunctatum group
Stencnema pulchellum group
Baetis (?) sp

Agrion sp

Coenagrionidae

Cheumatopsyche sp

Cecetis sp

Hydroptilidae

Berosus sp

Dubiraphia sp

Macronychus glabratus

Helichus sp

Stenelmis sp

Ancyronyx variegata

Tanytarsus sp 14
Cricotopus sp 49
Polypedilum fallax (?)

Polypedilum sp 11
Pseud rOncmus Sp 3
Chironomus sp 5
Pentansura sp 11
Glyptotendipes sp 3
Ablabesmyia sp 5
Tribelos sp

Phaenopsectra sp

Trichocladius sp

Psectrocladius sp

Tipula(?) sp

Ceratopogonidae 1
Unidentified

Fhysa sp 88
Ferrissia sp 3

o

N
NN WOUHANF @GNS

=

Nunber of organisms/Sq. Ft. 63
Total mmber of taxa 28
d 3.73
e 0.66

22

;:w-q

80
106

27
40

13

125
17
3.18
0.68

.
N W00 L

16
16
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Table 3
Organisms Collected from Natural Substrates
in Scippo Creek, October 11, 1974(a)

Station
Taxa ) I IXT
Annelida: Oligochaeta 16 573 3%
Epheraroptera: 'I‘ricog?:h_ides sp 16 18
Baetis (?) sp 29 25 108
Stenonema tripunctatum group 9 3
Stenonema pulchellum group ki £
Trichoptera: Hydropsyche bifida group 108 158 35
che sp 14 12 4
Cheumatopsyche sp 266 85 165
Chimarra sp 20 T4
Coleoptera: Psephenus sp g8 38
Berosus sp 24 6 54
Ancyronyx variegata 8 L.
Dubiraphia sp 1
Macronychus glabratus 1L 18 36
Helichus sp ' i :
Stenelmis sp 2
Diptera: Cricotopus sp 541 430 120
Pentaneura sp 42 72X 3
Polypedilum fallax(?) 150 566 21
Polypedilum sp 189 )
Simulium sp 13 24 143
Tipula(?) sp 5 2 B
Ceratopogonidae 4
Empididae 12
Unidentified 259 9
Gastropcda: Physa sp 42
Ferrissia sp 8
Nunber of organisms/Sg. Ft. - 244 457 165
Total nuber of taxa 20 20 18
d 2.73 2.84 3.35
e 0.43 0.50 0.78

(@) rFive surber samples collected at each site.
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: Table 4 .
Corposite Samples of Organisms Collected(2) Above and Below
the PPG Qutfall in Scippo Creek, August 16 and September 24, 1974

Below

Ephemeroptera: Stenonema pulchellum group
: Stenonema interpunctatum group
Baetis sp

Tricorythodes sp
Odonata: lagma(?) sp

Aeshna sp
Trichoptera: Hydropsyche sp

Cheumatopsyche sp

Chimarra sp
Coleoptera: Macronycnus glabratus

Belichus sp

Hydrochus sp

Tropisternus sp

Dineutus sp

ILaccophilus sp

Haliplus sp ‘
Diptera: Pol ilum sp X

Chironomis sp '

Pentaneura sp

Cricotopus sp

Procladius sp

Tribelos sp

Hexatoma (?) sp X

Simuliidae X
Gastropeda: Physa sp

MNunber of taxa J33 13

PO R MMM D b g

MDD MMM M

>

(@)  collected with dip nets from similar habitats.
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Table 5

Fish Species Collected in Scippo Creek,
October 11, 1974 (a)

O M HWOOH N

Station

Species I I1 IIX
Catostcmidae: Hypentelium nigricans 2

Catostomis commrersoni 1 9
Centrarchidae: Ambloplites rupestris 5

Micropterus salmoides 1

Micropterus dolamieul T

Iepomis megalotis 42 3
Percidae: Etheostoma flabellare 2

Etheostoma nigrum 6

Etheostama zonale 5

Etheostama caeruleum 32

Etheostoma blennioides p
Cyprinidae: Semotilus atrocmaculatus 4 1

Phenacobius mirabilis 8

Pimephales notatus 103

Ericymba bucatta 35

Notropls cornutus 5

Notropis deliciosus 196

Notropis volucellus 35

Canpostoma anomalum 1

Number of individuals 483 6 43

Nurmber of species 17 4 9

(a) Forty seine (10' x 4') hauls made in each one hundred foot segment.
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Qualitiative dip net samples (Table 4) taken above and below the discharge
point produced an identical number of taxa but a totally different collection
of organisms. Only one organism (Coleoptera: Helichus sp) was fourd in both
areas. The upstream samples were characterized by mayflies and caddisflies while
downstream samples were predaminantly beetles and dipterans. The types of

organisms found upstream are representative of high water quality areas.

The fish collections from station I and station II (Table 5) were markedly
different. Four hundred and eighty-three fish representing 17 taxa were
collected at station I and only six fish representing four taxa were found at

station ITI.

Diversity indices and most of the equitability values were relatively high
for macrobenthic invertebrate samples collected upstream and downstream fram
the PPG discharge into Scippo Creek. Fewer number of taxa of benthic
organisms were collected from the station downstream from the discharge than
were collected fram the upstream station. A much greater mumber of fish species
were present at the upstream station than were collected fram the downstream

station. Toxicity to test fish was recorded in one of four bioassays conducted

‘on the effluent.
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SCIOTO RIVER BASIN
Paw Paw Creek
Crown Zellerbach Corporation

Paw Paw Creek, located in Fairfield County, drains 16.6 sguare miles and
joins Walnut Creek about 0.8 mile below Baltimore. Walnut Creek enters the
Scioto River below Ashville in Pickaway County, Ohio. The Crown Zellerbach
Corporation is located on a small unnamed tributary which flows into Paw Paw
Creek within the village of Baltimore, Chioc and discharges into this tributary
at a flow rate of 0.489 million gallons/day. The present average daily loading
to the tributary fram Crown Zellerbach is 308 pounds BOD, 7124 pounds total
dissolved solids, 269 pounds total suspended solids, .and 462 UCD (OEPA, 19744).

A static bicassay analysis using the fathead minnow, Pimephales promelas,
was conducted on this effluent in July of 1974. The effluent was toxic (lethal) to
50% of the test organisms during the 96 hour test period at a concentration of

75%.

At the mouth of Paw Paw Creek the average cbserved concentration of dissolved
oxygen was 6.6 mg/l, BOD 12.0 mg/1l, total dissolved solids 447 mg/l, and total
suspended solids 45 mg/l. The average cbserved flow rate at this station was
5.91 cfs. At critical low flow (0.76 cfs) total dissolved solids concentrations

violate water quality standards (OEPA, 1974d).

Three biological sampling stations were ésta.blished in Paw Paw Creek for the
sampling period of July 2 to August 13, 1974. Samplers from one station located
upstream from the village of Baltimore were lost. Station I of the two
productive stations was located in Paw Paw Creek approximately

100 yards upstream from the unnamed tributary receiving the Crown
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Zellerbach effluent and was within the village of Baltimore. Station II was
located approximately 0.7 mile below the unnamed tributary and about 100 yards
upstream from the confluence of Paw Paw and Walnut Creeks (see the Appendix).

The general locations of these stations are shown in Figure 1. The results ars

shown in Table 6.

The upstream station (I) was characterized by a relatively high equitability
value (0.63) and a high diversity index (3.11) which indicate that a high water
quality condition existed at this station. A total of 29 taxa were collected at

station I and nine taxa of mayflies and caddisflies were taken.

Statiop II (downstream) had diversity and equitability values of 2.04
and 0.29 respectively indicating a moderate to poor water quality existed at this
station. There were fewer types and nunbers of caddisflies and mayflies than
were collected at station I. While there was a reduction in total numbers of

taxa, the oligochaetes increased fram seven at station I to 1065 at station IT.

These data indicate a substantial reduction in water quality in Paw Paw
Creek downstream from the village of Baltimore as reflected by the benthic biota.

It is questionable whether this effect would be demonstratable in Walnut Creek.
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Table 6
Organisms Collected on Artificial Substrate Samplers

from Paw Paw Creek, July 2 to August 13, 1974 (@)

Station
Taxa I 1T
Coelenterata: Hydra sp 8
Turbellaria: Dugesia(?) sp 4
Nermatoda: - Unidentified 1
Annelida: Oligochaeta 7+ 1065+
Isopodas: Asellus sp +
Amphipodas: Hyalella azteca 1+ 1+
Crangonyx(?) sp - ' + .
Decapoda: Orconectes sp - I+
Ephemeroptera: Stenonema tripunctatum group - 5+
Stenonema interpunctatum group 12+ +
Stenonema pulchellum group 2+
Caenis sp 5 8
Neocloeon(?) sp 2
Hexagenia sp +
Odonata: Agrion(?) sp + +
Perithemis sp + 1
Boyerla vinosa +
Megaloptera: Sialis sp 2
Trichoptera: Hydropsyche bifida group 3
Cheunatopsyche sp 12 2
Coleoptera: Stenelmis sp 2+
; Helichus sp + h 2
Dubirl_‘__a.g hia sp 3
Psephenus sp +
Diptera: - Tan sus sp 73+
Einfeldia sp 7 41
Ablabesmyia sp 7
Pentaneura sp 19 55+
Microtendipes sp 87
Polypedilum fallax(?) 80 124+
Psectrocladius sp 124
Chironomus sp 28
Cricotopus sp 14
Simuliidae +
Unidentified 87 110
Gastropoda: Physa sp ] 70+
Ferrissia sp 44+ 2
Lymnaea sp +
Nurber of organisms/Sq. Ft. ®) 84 416
Total muber of taxa 29 22
(b) 3.1 2.04
e(b) 0.63 0.29

(@) qualitative samples were also collected from the natural substrate and their
presence is indicated in the table by a +.

(o) Artificial substrate sample only.
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HOCXING RIVER BASIN
Hocking River
Lancaster Sewage Treatment Plant

The Hocking River drains 1200 square miles and enters the Chio River below
Coolville, Chio. The Lancaster Sewage Treatment Piant is located in the head
waters of the Hocking River in Fairfield County and discharges 5.7 million gallans
of effluent per day to the river. The present average daily load of the
Lancaster plant is 1798 pounds of BOD, 762 pounds of total dissolved solids, 381
pounds Kjeldahl nitrogen, 333 pounds ammonia, and 333 pounds chraomium (perscnal
camunication with OEPA, Central District Office, 1975). No significant toxicity -

was found in the effluent as determined by static bicassays in July, 1974.

Averages of data for 1974 from a monthly sampling station located 7.5 miles
above Lancaster were dissolved oxygen 11.2 mg/l, total suspended solids 1.0 mg/1,
BOD 1.4 ng/1, ammonia 0.34 mg/l and sulfates 52 mg/l. Dissolved oxygen
concentrations violate water quality standards downstream from the sewage treatment
plant for at least 1.7 miles. The data from dissolved oxygen analyses at a
point 1.7 miles downstream from the discharge ranged from 0.8 to 10.4 mg/l
during 1974. Averages of data for other parameters analyzed in 1974 from this
downstream station were total suspended solids 9.0 mg/l, BOD 4.8 mg/l, ammonia
1.39 mg/1 and sulfates 75 mg/l (personal commumication with OEPA, Central

District Office, 1975).

Two stations for biological sampling were established in the Hocking River.
étaticn I was located approximately 0.5 mile above the Lancaster Sewage
Treatment Plant and immediately downstream from the Maple Street bridge within
the City of Lancaster. Station IT was located approximately 1.7 miles below

the sewage treatment plant site and was between Route 33 and the C&0 Railway

20-23



bridge (see the Appendix). All samplers were lost fram an additional downstream
station. The general locations of these stations are shown in Fegure 2. The

results fram stations I and II are shown in Table 7.

The upstream station (I) is characterized by a low diversity index (2.07)
and a low equitability value (0.38) indicating a moderate to poor water quality
situation. MNo caddisflies and only one genus of mayfly were collected fram

station I.

Data from station IT (downstream) clearly demonstrate a further reduction
in water quality below the Lancaster Sewage Treatment Plant when compared with
station I data. The diversity and equitability values at station IT were 0.73 .
and 0.14 respectively indicating very low water quality. There was no significant
difference in number of taxa collected fram the two stations. The oligochaetes

increased fram 956 at station I to 5312 at station II.

Although the water quality in the Hocking River, as reflected by the benthic
biota, was poor at the upstream study site, it undergoes further degradation

downstream from the ILancaster Sewage Treatment Plant discharge.
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Table 7
Organisms Collected on Artificial Substrate Samplers
from the Hocking River, July 3 to August 14, 1974 (a)

Station -
Taxa I i1
Coslenterata: Hydra sp 110
Turbellaria: Dugesia(?) sp , 8 117+
Annelida: Oligochaeta 956+ 5312+
Helobdella sp 32 38
bdella(?) sp 9+ 5+
Placobdella parasitica -
Amphipoda: Hyalella azteca +
Decapoda: Orconectes sp 1+ 2+
Odonata: Boyeria vinosa 1+
Cordulia (?) sp 1
Enallagma(?) sp ¥ +
Coenagrionidae 16
Argia(?) sp 1+
Diptera: Cricotopus sp 268+ 144+
Pentaneura sp 16 96+
Ceratopogonidae 27 h i
Unidentified 63 120
Coleoptera: Dubiraphia sp 12 16
Helichus sp +
Peltodytes sp +
Gastropoda: Physa sp 83+ 24+
Ferrissia sp 8
Helisoma sp +
Nunber of organisms/sq. Ft.®) 403 1178
Total number of taxa ®) 17 18
d 2.07 0.73

e ) 0.38 0.14

(a) Q..alltatlve sanples were also collected from the natural substrate and their
presence is indicated in the table by a +.

(b) Artificial substrate sample only.
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HOCKING RIVER BASTN

Clear Creek

Biological stations were established in Clear Creek to collect baseline
data on diversity and equitability values of a benthic aquatic commumnity in a
stream with consistently high water quality. Clear Creek has a minimal nurber
of sources of pollui-:ants, and relatively high values for the diversity index and
equitability were anticipated from these stations. Clear Creek is located in
Fairfield and Hocking Counties and drains 91.3 square miles, most of which is'
heavily forested hills of sandstone, shale, and limestone. The upper reaches
of the stream receive run off fram agricultural operations. The village of
Amanda (population 788) discharges water from storm sewers into Clear Creek.
Sare of these storm sewers carry effluent from residential septic tanks. The
Midwest Fabricating Campany, within the village of Amanda, also discharges an
estimated 100 gallans of waste water daily containing 2.6 pounds of BOD, 0.1
pounds of total dissolved solids, and 0.1 pounds of total iron (personal

commmicaticn with CEPA, Central District Office, 1975).

Five stations for biological sampling were established in Clear Creek for
the pericd July 12 to August 23, 1974. Station I was located approximately
ten miles downstream from the village of Amanda and immediately upstream from
the bridge at the intersection of Revenge and Snortin Hollow Roads. Each
additional station was located, moving downstream, approximately one mile épart.
The last staticn (V) was located immediately upstream from tﬁe USGS gaging station
at Wyandct bridge (see the Appendix). The general locations of these stations
are shown in Figure 2. Data fram the gaging station show an average flow during
the sampling pericd of 24.7 cfs. The results of the biological sampling are

shown in Table 8.
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Table 8

Organisms Collected on Artificial Substrate Samplers

from Clear Creek, July 12 to August 23, 1974 ()

Taxa

Coelenterata:
Nematoda:

- Bryozoa:
Annelida:
Amphipoda:
Decapoda:
Hydracarina:

Ephemeroptera:

Odonata:

Hemiptera:
Megaloptera:
Trichoptera:

Colecptera:

Diptera:

a sp
Unidentified
Unidentified
Oligochaeta
Hyalella azteca
Orconectes sp
Unidentified
Stencnema interpunctatum

group
Stencnema tripunctatum

group
Stenonema pulchellum

group .
Ephemera simuilans

Tricorythodes sp
Baetis sp
Caenis sp )
Centroptilum(?) sp
Cinmn_]rla sp
Isonychia sp
Boyeria vinosa
Gomphus sp
Gomphidae

ia sp
Agrion -sp
Enallagma (?) sp
Corixidae
Corydalus sp
Hydropsyche bifida group
Cheumatopsyche sp
Hydroptilidae
Dubiraphia sp
Macronychus glabratus
Helichus sp
AncyronyX variegata

drochus sp
Polz@lm sp
Polypedilum fallax(?)
Glyptotendipes sp
Chironomus sp
Tanytarsus sp
Tribelos sp
Einfeldia sp
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88+

14+
13+
1+
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28
422
112
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++ +
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133+
63

27

31+
2+

45+

16+

i+

1+
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277+
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8+
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Organisms Collected on Artificial Substrate Samplers
from Clear Creek, July 12 to August 23, 1974 (@)

(Cont'd)
Staticon
Taxa # 11 IIT v v
Diptera: (Cont'd) Cricotopus sp 84 14 7
Pentaneura sp 112 170+ 21+ 69+ 18+
Cryptochironomis sp i 14 2
Microtendipes sp 14
Dictrotendipes sp 127 14 29 21
Ceratopogonidae 3
Tabanidae + -
Frpididae 11 3
Simuliidae + + +
Unidentified 169 111 119 28 44
Gastropoda: Physa sp 1+ 5+ 9 13+ - 7+
Ferrissia sp 8 3+ 58+ 53+ 8+
Pelecypoda: Sphaerium sp +
Murber of organisms/ 307 202 195 133 45
sq. Ft. (b)
Total number of taxa 25 28 35 28 29
g) 3.23 3.11  3.44  3.04 3.50
e (b) 0.65 0.67 "0.57 0.59 0.88

@ Qualitative samples were also collected from the natural substrates and their
presence is indicated in the table by a +.

() Artificial substrate sample only.
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At the time of retrieval of the artificial substrates and collecticn of
tl-'le qualitative samples, water was collected for chemical analyses at stations
I and V. The results are shown in Table 9. Other than the high BOD reading
at station I, chemical parameters measured do not suggest a degraded water quality
condition existed in this stream segment. A pesticide scan of water samples

from stations I and V showed no measurable amounts of pesticides present.

The diversity indices from station I to V were 3,23, 3.11, 3.44, 3.04, and
3.50 respectively, and these values are indicative of high water quality
throughout this five mile segment. Equitability values ranged fram a mocderate
value (0.57) at station IIT to a high value (0.88) at station V. The nurber of
organisms per square foot decreased downstream from station I where there were
307 organisms collected, to station V where 45 organisms were collected. The
total number of taxa averaged 28.2 per station and ranged from 26 at station I
to 34 at station III. The total nurber of taxa collected throwghout the five mile

segment was 53.

Fourteen taxa from the orders Trichoptera, Ephemerovptera, and Megolootera
were collected, althouch most in relatively small mumbers. Most of these taxa
are considered residents of high water quality areas. Dipterans of the family
Chironamidae were the dominant organisms at all stations. The genus Tanytarsus
was the dominant organism at stations I and IT and has been classified as
facultative/tolerant with regard to its sensitivity to pollution. Polypedilum
fallax was the dominant speéies at stations III, IV, and V and has been

classified as intolerant/facultative.

" Based on the diversity and equitability values and the nurber of taxa
collected at all stations, it is apparent that waste water originating in or

near Amenda had an insignificant effect on the stream biota in this segment during

the sampling period.
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Table 9

Water Quality Data Collected from

Clear Creek, August 23, 1974

Staticn

Parameter T v

Temperature, field, °C 22.0 19.0
Dissolved oxygen, field, mg/l 11.8 7.8
Conductivity, micromhos 240 355
pH, standard units 8.7 8.3
BOD, mg/1 8.4 1.9
Nitrogen Zmmonia, mg/l 0 0.04
Aluminum, ug/1 300 700
Barium, ug/l 300 300
Berylium, ug/1 0 0
Cadmim, ug/1 0 0
Chromium, ug/l 0 0
Copper, ug/l 0 0
Tron, total, ug/l 400 800
Iead, total, ug/l 0 0
Manganese, ug/l 400 90
Nickel, ug/l [0} 0
Selenium, ug/1 0 0
Silver, ug/l 1] 0
Tin, ug/1 0 0
Zinc, ug/1l 0 0
TKN, mg/1 0 1.0
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GREAT MIAMI RIVER BASIN

Great Miami River
Sidney Sewage Treatment Plant, Sidney Water Treatment Plant

The Great Miami River Basin has a drainage area of 5,385 sguare miles
which includes portions of twelve counties. This biological investigation was
conducted in Shelby County near Sidney, Chio in a segment of the river
approximately 123 miles upstream from the mouth. Two major point sources disc:ha.rgé
into this segment of the river. The Sidney Water Works discharges 0.095 million
gallons per day with a present average daily load of 47,240 pounds of dissolved
solids and 8,000 pounds of suspended solids. The Sidney Sewage Treatment Plant
contributes 3.1 million gallons per day to the Great Miami River with a
present average daily load of 362 pounds of BOD, 3129 pounds of suspended solids,
582 pounds of total phosphorus, and 1810 pounds of ammonia (CEFA, 1974b) .’ A
96 hour static biocassay conducted on the effluent of the Sidney Sewage Treatment
Plant in October, 1974 indicated no significant acute toxicity on the test

fish, Pimephales pramelas.

The ammonia concentration approximately one mile upstream fram the sewage
treatment plant was 0.4 mg/1 and at approximtely 2.5 miles downstream from the
plant the concentration was 1.2 mg/1. During low flow conditions (21.2 cfs) the
river violates stream water quality standards with concentrations of ammonia at

6.5 mg/1 and dissolved oxygen at 4.5 mg/l (OEPA, 1974b).

Four biological stations were established in the Great Miami River for the_
sampling period August 27 to Octcber 8, 1974. The general locations of these
staticns are shown in Figure 3. Station I was located about 1.5 miles upstream
from the sewage treatment plant and was about 300 yards upstream fram the

discharge of the Sidney water works. The results are shown in Table 10.
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Table 10

Organisms Collected on Artificial Substrate Samplers
from the Great Miami River, August 27 to October 8, 1974 (a)

Station
Taxa I II IIT v
Coelenterata: dra sp 2
Turbellaria: Unidentified 4
Nematoda: Unidentified 4
Bryozoa: Unidentified 1 +
Annelida: Oligochaeta 171 78+ 258 125
Hirudinea 4
Isopoda: Lirceus fontinales 2 1+
Amphipoda: Hyalella azteca +
Decapoda: Orconectes sp +
Astacidae 1
Plecoptera: Acroneuria lycorias 1
Phasganophora capitata 1
Fmphemeroptera: Stencnema interpunctatum group 156+ 63+ 186 252+
Stenonema pulchellum group 56 49+ 390+
Stenonema tripunctatum group +
Baetls sp 2+ 9+ 56
Caenis sp 18 57/ 9
Tricorythodes sp 2 4 19
Fphemera simulans +
Potamanthus sp +
Cdenata: Argia sedula 2
Argla sp 4 +
neura (?) sp 4
Agrion aequabile 2
Hemiptera: Corixidae ®
Megaloptera: Corydalus sp 1
Trichoptera: Hydropsyche bifida group 4 23+ 47
Hydropsyche simulans(?) 52
Cheumatopsyche sp 112 131+ 2 603+
Neureclipsis sp 16+ 4 18 3+
Psychomyiid Genus A 6
Limnephilus(?) sp +
Coleoptera: ﬁiBJ.ra@:La sp + 4 +
Macronychus glabratus 4 4 k| 9
Stenelmis sp 10+ A
Peltodytes sp +
: Psepheruis sp +
Diptera: Tanytarsus sp A 115 33 79 252+
Tanytarsus sp B 29 1L 10 18
Tanytarsus sp C 29
Pentaneura sp 128 17 1 1
Zblabesmyia sp 16
Cricotopus sp 94 25 4 67
Corynoneura sp 18 8 38 24
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Organisms Collected on Artificial Substrate Sarplers
from the Great Miami River, August 27 to October 8, 1974 (a)

(Cont'd)

Station
Taxa I IT il § v
Diptera: (Cont'd) Psectrocladius sp 4 1 23
Microtendipes sp 80+ 8 16
Glyptotendipes senilis 224 16 67 15
Glyptotendipes sp 96+ 4 307
Chironomis sp ie6
Cryptochlroncmus sp 15
Polypedilum fallax 64 1z 32 8
Polypedilum Sp 72 24 1 69
Tribelos sp 4 32
Pal_ggl\yl_la(?) sp 2
Culicoides(?) sp 2 4
Fpididae 4 2
Gastropoda: Ferrissia sp 6+ 7+ 23 5
Phvsa sp +
GConicbasis (?) sp 5+
Nurber of organisms/Sq. Ft.®) 302 117 228 435
Total number of taxa 35 34 26 31
d(b) 3.89 3.97 3.20 3.33
e (b) 0.78 0.72 _0.50 0.57

(a)

(o)

Qualitative samples were also collected from the natural substrate and their

presence is indicated in the table by a +.

Artificial substrate sample only.
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The diversity index and equitability values were 3.89 and 0.78 respectively,
an indication of very hich water cualiby. Representatives of the orders

Epherercptera and Trichoptera were collected at this staticn.

Station IT was located apprédmtely 300 yards downstream from the
discharge of the Sidney water works under the North Stveet Bridge and above the
sewage treatment plant approximately 1.15 miles. The substrate was covered with
a lime sludge duringthe sampling period whdich tumed the water milky white when
the bottom was disturbed. The diversity index calculated at this site was 3.97,
one of the highest determined by the OEPA Biological Laboratory staff during 1974.
" A mmber of caddisflies and mayflies were collactsd here as well as one species
of stonefly. Nurercus crayfish wers alsc present in the area. ZApparently the
lire sludge of the Sidrey water works was not advar"ely effectmc' the biota w’m.di
colomzed the art.:.f:.c;.al substrate samplers during the sampling penod.

Station IIT was located just off Van Demark Road approximately one mile
below the discharge point of the Sldney Sewage Matr!ent Plant. The diversity
inﬂex of 3.20 calculated at this station was slightly dem*eased when campared to
ups&aam szations but indicated vexy goo:l water quality. The equitability value
was reduced to 0.50. While the diversity index was high, there is evidence that .
the discharge from the Sidney plant may have a.- deletericus efféct on the: substrate.
No argenisss were collected in the qualitative sample suggesting that while the
vater £locing above the substrate may have been suitsble for sl 1ies
J.nd.mabed by the colonization of the multiple plata sanplexs, the substrate may
have been less suitabls. The mumber of taxa collected also decreased from 34

at station IT to 26 at station IIT,

Station IV was located 2.5 miles below the sewage treatment plant discharge.

The diversity index at this station was 3.33 and the equitabilitv calculaticn was
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0.57. Unlike station III organisms wers taken in the qualitative samples at

this site. Members of the orders Pleccptera, Trichcoptera, and Ephemeroptera

were also collected. This indicated a recovery during the éollecting period fram the
probable deletericus effects menticned at the previous upstream site.

This investigation indicates that the Sidney Sewags Treatment Plant and the
Sid:iey water works had no 5i§nificant effect on the biota of the Great Miami
‘River during August 27 to October 8, 1974 as determined by the use of artificial
substrate sarplers. The deleterious effect on the substrate indicated below
the sewage treatment plant may be a minor cne involving a relatively small ama

of the stream.
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GREAT MIAMI RIVER BASIN
Dick's Creesk
Armco Steel Corporation
Dick's Creek, located in Butler and Warren Counties, drains 47.6 square

miles and enters the Great Miami River below Middletown, Chio. r'ﬂne major:
discharger to this stream is Armco Steel Corporation with five separate cutfalls,
one of which is located in the North Branch of Dick's Creek. Five prlvate
treatment facilities discharge into Dick's Creek upstresm fram the Armco cutfalls.
The effluent from ane mmicipal plant, the Monrce sewage treatment facility,
also enters Dick’s Creek between the North Branch and Armmco ocutfall 005 by way of
Shaker Creek, a distance of 1.8 miles fram the Armco plant.

Three staticns for biolegical sampling were established in Dick's Creek for

. the pericd July 8 to August 19, 1974. The generxal locations of these staticns are
shown in Figure 3. Figure 4 shows the location of the biological sampling
stations relative to the cutfalls. Station I was located approximately 400 feet
upstream £ram Armeo outfall 003 off Cxford Stats Road about 1.5 miles west of
Cincinnati-Dayton Road. The total of all loadings into Dick's Creek above this

. point was slightly in ewxcess of six millicn gallons per day of which 5.6 million
gallons criginate from Ammco outfalls 004 and 005. Table 11 characterizes the
loadings Eren private and indmtrial dischargers upstrean from station I (CEPA,
1974b) . |

Staticn IT was located approximately 1.5 miles below outfall 003 and just
west of Yankee Road. Table 12 lists the Amco outfalls and characterizes the
effluent of each between staticns I and II (CGEPA, 1974b). Staticn IIT was
located 1.5 miles downstream frem station IT and near the Main Street bridge
(see the Appendix). The results of the biclogical sampling are shown in Takde 13.
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Table 11

LOADINGS FROM PRIVATE AND INDUSTRIAL DISCHARGERS
ON DICK'S CREEK, UPSTREAM FRCM STATION I

A B, 1
Uit [ <] L] U~
§§ 8 oF % 3. o o
2 LE B I o5 B G
Flow 0.035 0.030 1.7 0.05 0.289 = 0.025 3.9 6.029 mgd
BODS 8.8 7.5 3.0 125 321 ' 6.3 32.0 135.2  lbs/day
S5 8.8 7.5 53.8 12.5  36.2 6.3 1432.0 1557.1  lbs/day
Tot P 2.0 1.8 K 2.9 778 L5 UK 15.98 . . lbs/day
NHy 2.9 2.5 0.2 4.2 241 2.1 2.0 38.0  lbs/day
pH - UK UK 7.9 WK UK UK 8.1 s.U.
S UK UK 38,000 UK’ UK 23,000 61,000 1bs/day
NN, UK UK 38.0 UK UK UK 77.0 115.0  Ibs/day
coo UK UR 820 UK UK UK 550 1370.0 lbs/day
Fe UK UK 5.67 UK KUK 10.0  15.67 lbs/day
F UK UK 15.0 UK UK UK 26,0 41.0  Ilbs/day
UK UK UK UR UK UK 0.3 0.3  1lbs/day
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Table 12

LOADINGS FROM DISCHARGERS
EETWEEN STATIONS I AND IT

Armco Outfall Ammco Outfall  Armco Outfall Total

003 006 002
Flow 1.4 0.45 19 3.55 mod
pH 9.4 UK 7.8 - _ 8.
EOD 25.0 7.0 71.0 103.  lbs/day
S 11,000 - 2,200 9,180 23,380 1bs/day
TSS 280.0 32 58.0 370  1bs/day
NO>-N05 34.0 8 55.0 97  1bs/day
NH3 3.0 1.0 5.0 9.0 Ibs/day
Fe ‘22,0 0.14 184.0 206.14 1bs/day
zn 5.0 UK UK 5 Ivs/day
co 75.0 57.0 610 742  1bs/day
F 75.0 8.0 10 93.0 1bs/day

UK UK 0.067 0.067
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Table 13
Organisrs Collected on Artificial Substrate Samplers
from Dicks Creek, July 8 to August 19, 1974 (a)

Station

LIT

Coleoptera:

Unidentified
Pluratella repens
Urnatella gracilis
Unidentified

~ Oligochaeta
Orconectes sp

SR e
1a(?} sp

§ Anomalagzion{?f sp

Ishmura sp
iraphia sp
Cricotopus sp

N
B

282

Diptera
Corynoreura sp
Precladius sp
BEblabestyia sp
Pentaneura sp A
Pentansura sp B
Cryptochironomus sp
Psectrocladius sp
Chironcrus sp
Polvpedilum fallax
Glyptotendipes sp ' ‘ o
D_ggzm ) ' s 1
ea sp , , o b
Culicoides (?) sp . ' 14 , e
Physa sp 2+ j '
* Marber of organisms/Sq. Ft. ®) 65 o 59
Total murber of taxa 20 6 7
g 1.94 (c) 0.37
e® 0.29 (c) 0.08

[
qmmm$m++m+
o

=N

P A
)
[

by

(@) Qualitarive samples were also collected from the natural substrate and their
preserce ig indicated in the table by & . )

®) Artificial substrate sanple only.
(c) ’Inadequate number of individuals to calculate d.
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Upstream from station I above all major dischargers Dick's Creek
violates stream water quality standards for fecal coliforms at critical low
flow (0.2 cfs) and at the average cbserved condition (15 cfs)... Between
staticns IT and III at critical low flow (28 cfs) the stream violates standards
for dissolved oxygen and pherols. At the average cbserved condition (65 cfs)

the stream is in violation of standards only for phenols (CEPA, 1974b).
A diversity index of 1.94 and an equitability value of 0.29 were determined at

station I indicating that a poor water quality condition existed at this station.

At the time of retrieval of the a.ritificial substrates at station IT a
2.5 foot thick deposit of a light brown flocculent material was observed over
the stream substrate that had not been present six weeks previcusly. In .
addition, the flecat which was intendsd to prevent the samplers from laying on the
substrate contained water, suggesting that the samplers may have been in contact
WAl Sy shraey bati, - This desdiopned ol Sl o dverstiy fnfe
calculated from this site. In any case, only 12 individuals from six taxa were
collected on the samplers and no organisms were collected fram the natural substrate.
While no index was calculated here, it was apparent that the quality of the watsr
as well as the substrate was significantly degraded.

At station IIT, the totsl mumber of organisms increased, due primarily
to oligechastes, but the mumber of taxa increased by only one over the previous
staticn. 2n index of 0.37 and an eguitzbility value of 0.08 were calculated
for this site indicating a very poor water quality condition. The substrate at
this site had a deposit of the light brown flocculent noted at station II, but
not nearly as thick. Athinlayeroftﬁematedalcoatedtb.esubstrate at this
staticn. The decreased amount of flocculent material may have allowed the
oligochaetes, a burrowing type organism, to inhabit the area — a situation not
possible at station II because of the depth of the material.
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This investigation indicates that though the water quality above the

Amz::o Steel Corporaticn is poor, the Armco effluent reduces the ability of

"D:Lc:k's Creek to support agquatic life due t.c} a degradatmn of the substrate and
a reducticon in water quality.

20- 44



GREAT MIPMI RIVER BASIN

Bluejacket Cresk
Bellefontaine Sewage Treatment Plant

Bluejacket Cresk lccated in Iogan County drains 16 square miles. The
Bellefontaine Sewage Treatment Plant, located on Opossum Rum 0.5 mile upstream
from its confluence with Bluejacket Creek, discharges 3.15 million gallons of
effluent per day to the stream. The average daily load of the Bellefontaine
plant is 315.3 pounds of BCD, 577.2 pounds of total suspended solids, 184 pounds
of total phosphorus, and 262.7 pouds of ammonia (CEPA, 19745). A 96 hour
static biscassay analysis conductad on the effluent in July, 1974, demonstrated

no significant acute toxicity.

Bluejacket Creek viclates water quality standards downstream from the
confluence of Opossum Run at critical low flow (2.0 cfs). Examples of violations
at a sampling station 2.2 miles downstream from the Opossum Rm. inflow include
fecal coliforms 3,000/100 ml, amronia 6.0 mg/l, and dissolved oxygen below
detectable concentrations. At a flow of 20.5 cfs at this station violations of
fecal coliform (2,000/100 ml) and amwonia (2.0 mg/l) were reported -(OEPA, 1974b) .

Five stations for bioclogical sampling were located in Bluejacket Creek for
the period July 15 to August 26, 1974 (see the Appendix). The general locations
of these stations are shown in Figure 3. 'I‘heresultsaréshcwnin'l’ableltl,

Station I was located in Bluejacket Creek about cne mile above the
confluence with Opossum Rm. A diversity index of 1.35 and an equitability
value of 0.28 were calculated for this station. Station II was located in
Bluejacket Creek 0.25 mile below its confluence with Opossum Run. This site was
8,95 olts Aoowrosan By tie discharge of the Bellefontaine Sewage Treatment
Plant. The diversity index was 2.04 and equitability value 0.47.
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Table 14
Organisms Collected on Artificial Substrate Samplers
frem Bluejacket Creek, July 15 to Bugust 26, 1974 (@)

Station
Taxa I I IIT IV ki
Turbellaria: Unidentified + 1
Nematoda: Unidentified F 24 48 50 1z
Amnelida: Oligochaeta 134+ 97+ R70+ 336+ 1614
Isoccdas Lirceus sp .3+ , :
Decagcda: Astacidae +
Ephemercpteras Baetis sp 29+
Cdonata: Coenagrionidae + 2 :
Ishnura sp i+ + o+ 4+
%13 seduls + ‘ . 4
agna sp * +
EE sp ' +
Aeshna sp + o
Anax amazili + +
Bayerla vinosa -+ i
Agrion aequabile 54
Hetaerina sp g 1+
Archilestas grardis + ‘
Hemiptera: Corzxidas 4 +
Trichoptera: lea sp 9+
syche bifida group +
roosychs sp , 17
Colecptera: Peltodvtes sp 4 + +
Eretes sp ' +
Iaccophilus sp _ +
Enochrus sp + :
Berosus sp : _ .3,
Tropisternus sp Lo :
Dubirapnia sp 2 & :
Dubiraphia bivittata +
Stenelmis sp i
Diptera: Ant?myu.dae 1 :
: : 2} 23+
Ephydrldae &
Simaliidas o™ + i+
- Simlium sp " +
Idmonia(?) sp - 2% :
Palm. J.a(?) sp 1+ 5
Culicmides (?) sp 1 % - 2 3
- Iimnophora aequifrons + e
Psaudolimnophila(?) sp N 2
Cl’mrﬁmxs sp e 4 +
Cricotorus sp o128+ 12+ 8+ 469+
Pentancira sp i 164+ 60+ 300+ 855+
Psectrocladius sp 5 '
i+ 4 16+ 32+

Procladius sp
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Organisms Collected on Artificial Substrate Sarplers
from Bluejacket Creek, July 15 to August 26, 1974 (a)

(Cont'd)
Station
Taxa I IT IIT v 74
Diptera: (Cont'd) Ablakesmyia sp 1
Corymcneura sp 2 4 2
Dictrotendines sp &
Pol 11lum fallax g 48
um sp 32
Cryptochironomus sp le+
Tonpireus 3 '
sp
Glyptotendires senilis . 16
Psectrotanypus sp +
Gastropoda: Rasammatornhora p 3
Iyimaea sp +
Physa sp 1+
Number of organisms/ )
Sq. Ft. () 35 86 252 188 346
Total murber of taxa 17 14 15 19 35
ab) 1.35 2.04 0.83 1.84 2.24
e () 0.28 0.47 0.23 0.40 0.29

(@) Qualitative samples were also collected from the natural substrate and their
presence is indicated in the table by a +.

(b) Artificial substrate sample only.
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Station III was located cne mile further downstream and beyond the
dissolved oxygen sag point during the sampling pericd. The diversity index was
0.83 and the equitability value was 0.23. The munber of oligochzetes at this
- station increased dramatically, carprising 86% of the total mmber of organisms
fomd. At station ITI the water was clouded with black organic matter and an

odar of sewage became very cbvious when the substrate. was distmbed.

s T Syl ot el Sy sl it TII conpared to those

" at staticn IT located closer to the disc‘ha.i:ge of the effluent may be explained
in the following menner. If the stress criginating fram a sewage treatrent plant

- is confined to the biochemical axygen derand, {l¢., there is no toxicity
associated with chlorine, heavy metals, or scme other perameter, than that point
where the str=ss will first be measurable may not ke before the dissolved

oxygen sag i::cz'_nt. During this sanmpling pericd the _location (-Df. the sag point

was estimated to be 1.1 miles below the Bellefontaine Sewage Treatment Plant
(personal comumication with OEPA, Technical _Advisory éﬁcup, 1875} and therefore
0.35 ndles below stationtT. '

Station IV was logaté.d one mile downstream fram station ITI, and station V,
three miles downstream fram station ITI.  Both stations IV and V indicated .
vecovery with diversity indices of 1.84 and 2.24 respectively. The number
Of taxa increased at these stations with 20 taxa at station IV and 35 taxa at
staticn V. Both mayflies and caddisflies were preseni: at the latter site, a
good indication of water quality improvement. The black organic matter and
sewage odor encountered at station IIT were not present at stations IV and V.
Whnile the equitability value increased o 0.40 at station IV, it decz‘éased to

0.25 at station V.
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Stress factors originating from non~point source discharges, such as
the railroad yards or oil storage facility located upstream from station T,
may account for the low diversity and equitability values at this station. The
discharge from the Bellefontaine Sewage Treatment Plant reduces this effect
through dilution above the dissolved oxygen sag point at station IT. The
diversity value at station III reflects the degraded conditions brought about
by the sewage effluent below the dissolved oxygen sag point. Vaiues at stationIV
indicate same improvement and are similar to station I. Further improvement

is indicated at station V.
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GREAT MIAMI RIVER BASIN

Mad River, Dugan's Run
ITE Imperial, Howard Paper, W.B. Marvin Copany
-~ Chicago Vitreous

Igan's Run drains 27.6 square miles of Champaign County before it joins
the Mad River near Urbana, Chic. The effluents of ITE Imperial, Howard Paper,
W.B. Marvin Manufacturing Company, and Chicago Vitreous discharge into the
‘stream. The average daily loadings of each are listed in Table 15 (OEPA, 1974b).

At a sampling point in Dugan's Run lccated downstream from the ITE Imperial
outfall and upstream from the discharges of Howard Paper, W.B. Marvin Manufactur-
ing Campany, and Chicago Vitreous, the following concentrations of selected
parameters were reported (OEFA, 1974b) at a flow of 8 cfs: dissolved oxygen
7.1 mg/1, total phosphorous 0.1 mg/l, ammonia 0.2 mg/1, and COD 40 ng/1.

Two additional entities discharge into the Mad River downstream from the
confluence of Dugan's Run and between Mad River mile points 39.0 and 567,
Bpproximately 500 feet downstream frcm Dugan’'s Run, the Urbana Sewage
Treatment Plant discharges 1.64 million gallons per day of effluent to the
river wiﬂ-:‘an average daily load of 780 pounds of BOD and 385 pounds of total
dissolved salids. Acccrdingtoestimatesbaéadontﬁetypéoftrea@mt .
at the plant, 99.3 pounds of total phosphorus and 142 pounds of ammonia
enter the river from the plant. About one #zile below Dugan's Rune, American
Aggregates discharges 4.03 million gallons per day of clear non-toxic effluent
to the stream (OEPA, 1974b). No other data were available on the loadings |

from this source.
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Table 15
Average Daily Ioadings into Dugan's Run

ITE Howard W.B. Marvin Chicago

Imperial Paper Mfg. Co. Vitreous
0.439 UK 0.01 0.15  M®D

8.4 UK NA NA s

149 UK 2.58 13 pounds,/day

2.3 UK UK A pounds,/day
0.168 UK 1.3 A pounds/day
1.20 UK 1.59 & pounds /day
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In the Mad River about 0.5 mile upstream of Dugan's Run the average
concentrations of selectsd parameters were reported as follows: 1.5 mg/l BOD,
0.2 mg/1 total phosphorus, 0.05 mg/l anmonia, and 14.0 mg/l of chlorine.
About cre mile downstream fram the Urbana Sewage Treatwent Plant and about 50
feet below the American Aggregate’s outfall the average concentrations of the
same parareters were reported as follows: 3.7 mg/l BOD, 0.1 mg/l total phosphorus,
0.2 mg/1 ammonia, and 17 mg/1 chlorine (OEFA, 1974b).

In September, 1974 a static biocassay analysis using the fathead minncw,

Pimephales oromelas, was conducted on the ITE Imperial effluent. The effluent

. was toxic (lethal) to 50% of the test organisms duriszg the 96 hour test periocd

at a concentraticn of 24%. On Septerber 11, 1974 fish live bags, each

cantaining 10 fathead minnows, were placed at ths following locations: in Dugan's
Rmn about 3.2 miles downstrszm from ITE Imperial; in Dugan's Run about 16 n;iles ;
downstream from ITE Imperial; and in the Mad River about 50 feet upstream frem
its cm;lfluence.with Dugan's Run. All of the fish in the live bag nsarest the

ITE Imperial discharge died following a 24 hour exposure, but all of the fish
survived in the other two live bags. However, there was a severe rainstorm during
the exposwre pericd, which may have diluted toxic materials in ﬁi.gan’s Run
reducing the possible impact on the caged fish further downstrean..

The general locations of the biological sampling stations are shown in
_Figure 3. Four stations for biological sampling were located in Dugan's Run and
the Mad River for the period July 9 to August 20, 1974. The results of the
sampling are shown in Table 16. The specific locations of these stations may
.be found in the Appendix and a diagram showing their locations relative to the
industrial and mmicipal outfalls is found in Figure 5.
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Table 16

Organisms Collected on Artificial Substrate Sarmlers

from the Mad River and Dugans Run, July 9 to August 20, 1974 (al

Station
Taxa I IT TIT Iv
Turbellaria: Unidentified 219+ . 260+ 45+
Rematoda: Unidentified 2 1 )
Annslidas Oligochaeta 464 1274 8¢ - 50+
\ Helobdella stagualis
Errobdella punctata oy
Iscpoda: Lirceus fontinalis 6+ - 2
Amphircdas Hyalella azteca ! +
Decapcda: Orconectes sp - T+ :
Bydracarina: Unidentifised s i
Ephemercotaras Stenonema interpunctatam group 140+ T 25+
Stenonema pulchellum group 14 '
Bastis sp . 6+ 1 17
Tricoryvthodes sp 4
Cdonata: ‘Argia sedula e =
Trichoptera: Hydropsyche bifida group 25+ S 2+ 88+
Bydro DSYChe Sp 36+
Cheumatopsveche sp Z1 e
Psychomyiid Genus A % .- S |
) H@;xlea sp ; 13+ 3 3+
Coleoptaras Dubirarhia bivitatta i+
Dubiraggia sp 8 b
Stenelmis sp 24 ‘
ioservus sp i3+ 1 i
B Microcyllceous sp i '
Diptera: Tipula sp : ' 1
Iamonia sp o) 12 , +
- Simulium vittatum +
: karsus sp A 179 “ 3 10
%mc;%{s” sp B - 1
Pentansura sp 124 59 199+
Ablabesmyia sp 10 5
Clinotanypus sp % 5
Chirononus sp - S
Cryptochironomss sp 19% . ‘
Endochironomus sp 18+ +
Microtendices sp . 281+ ’
Polyredilun fallax 37 14 9
Polypedilum sp 143+
Tribelos sp A
. Phaeropsectra sp -
Precladius sp + N
Cardiocladius sp +
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Organisms Collected on Artificial Substrate Samplers
from the Mad River and Dugans Run, July 9 to August 20, 1974 (a)

(Cont'd)
Station
) ; Dugans Rumn Mad River
Taxa ; v 1 TT h 2 2 v
Diptera: (Cont'd) Trichocladius sp . 4z
Cricotopus sp : + 18+
Co neura sp 48
 Metriocnemus (7] sp e A
Brillia sp e B B B B O
Psilcdiamesa(?) sp : ' , T 1
Unidentified 5 9
Palpomyia(?) sp 1
Gastropodas Physa sp - ' 2+ ) 1+
- - Ferrissia sp ' , 1 _
: Gonicrosis (?) sp ' ' ; +
Pelecypoda: Pisidium sp _ +
Nurber ?g)ozganism/ -
Sa. FE. . 10 300 87 116
Total number of taxa 4 37 19 26
g & (e} 3.65 1.82 3.18

& (c) 0.60 0.29 Q.65

(a) Qual:.tatlve samples were also collected from the natural substrate and their
presence is irdicated in the table by & +.

®) aArtificial substrate sample only.
()  adequate muber of individuals to calculate d.
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Mad Rivexr

' ; ¢

Station TI P pugan's R ’? I
Station IIT ?Pn ? %
Urbana ST oo Chicago Vitreous |
I
. t
g ]

American 3

AGUTEGALES oo W.B. Marvin Mfg. Co

Station IV %

' Figure 5 .
Iocation of Biological Sampling Stations

in Dugan's Run and the Mad River
Relative to Industrial and Municipal Outfalls
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Station I was located in Dugan'srmm about two miles downstream from
the ITE Imperial discharge. The quantitative sampling produced only four
taxa and a density of ten organisms per sguare foot, conposed mostly of
oligochaetes, which is too few to determine a diversity index or equitsbility
value. 2Algae an the rocks and debris present in the stream was noticesbly
absent and same parts of the substrate was blue tinted in color. The small
number of organisms collected, the lack of algae, and the blue tint present on
the substrate may be attributable to the 72‘,3 pounds of copper discharged daily
to Dugan's Run by the ITE Imperial effluent. This effluent combined with the
effluents of Howard Paper, W.B. Marvin Manufacturing Carmpany, and Chicago
Vitreous produce very poor water quality in this section of Dugan's Run.

Station IT was located in the Mad River about 50 feet above the confluencs
with Dugan's Run. This station yielded a vy high diversity index of 3.65 and
an equitability value of 0.60. The number of taxa collected was also high (37) and
included numerous mayflies and caddisflies all representative of good watec
quality.

Bsiiiton: T, ats: Lokl dny Sl Wt Thonr: dbesh 50 Sauk belon Dugan's Run.
V'Ihe diversity index camputed here was 1.82 and the equitability calculation 0.29.
The murber of taxa collected dropped from 37 to 19 when carpared to station II. There
was also a drastic reduction in mayflies and caddisflies, a fact indicative of
degraded water quality. While Dugan's Run does dagrade the water quality of the
Mad River, the degradation may not be to the degree indicated by this index. The
Sesbien of s artificisl abateats numisey sy bave been toe closs B Hhs
Dugan's Rm confluence, to allow sufficient mixing of the two streams. -

Station IV was located about 2.1 miles below the Dugan's Rm confluence
which was about two miles belcw the Urbana Sewage Treatment Plant discharge, and
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about one mile below the American Aggregates discharge. The diversity index
corputed here was 3.18 and the equitability calculatiocn 0.65. The number of
taxa collected increased from 19 at station IIT to 26 and koth mayflies

and caddisflies were abundant. These factors suggest that the water quality
at station IV has recovered even though the sanmpling station was located below
a mmicipal sewage ﬁeatmt plant: and an industrial discharge.

This study has dercnstrated that the industries discharging into Dugan's
Run significantly degrade the water quality, and that this degraded water does
have a delstericus effect on the water guality of the Mad River although perhaps
not to the degree indicated by the diversity indax. The water quality about
. two miles below the Dugan's Rum confluence indicates recovery as shown by the

benthic bicta.
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GREAT MIAMI RIVER BASIN
Mud Creek
Park layne Sewage Treatment Plant
Mud Creek, located in Clark, Miami and Green Counties, drains 27.5

square miles before it joins the Mad River near Crystal Lakes, Chio. The Park |
ILayne Sewage Treatment Plant discharges 0.6 million gallons per day of effluent
to the stream with an average daily load of 315 pounds of BOD, 415 pounds of
total suspended solids, 10 pounds of total phosphorus, and 30 pounds of ammenia.
The Fairway Terrace Mobile Home Park Sewage iréatment Plant discharges 0.053
millicon gallons per day of effluent to the stream w_ith an average daily load

of 5.3 pourds of BOD, 12.4 pounds of total suspended solids, and 0.4 pounds of

amronia {OEPA, 1974b).

Water quality standards violations have been reported in Mud Creek during

_ critical low flow of 1.0 cfs (CEPA, 1974b). Violations for dissolved oxygen
(3.0 mg/1) and ammonia (2.5 mg/l) were reported from a station 0.6 mile upstream
fram the confluence with the Mad River. No water quality data were available
for Mad Creek upstream from this station. Where all three biological stations

were located.

The approximate locations by river mile of the pertinent sites in this
study ars as follows: Station I, 3.75; Park Layne Sewage Treatmwent Plant, 3.0;
Staticn IT, 2.25; Fairway Terrace Mobile Howe Park Sewage Treatment Plant, 1.1;
Staticm IIT, 1.0; and the water quality station, 0.6. The general locations
of biclogical stations are shown in Figure 3.

Station I was located near Dilly Road and approximately 0.75 miles above
the Pa.rk Layne Sewage Treatment Plant. The results of the biological sampling
are shown in Table 17. Five genera of mayflies and 6 genera of caddisfliss
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Table 17
Organisms Collected on Artificial Substrate lers
from Mud Creek, July 8 to August 19, 1974(a

Station
II

Decapcda:
Bydracarinas

Ephenmercoptara:

Digtera:

Unidentified
Unidentified
Unidentified
Oligochaeta

. Helobdella stagnalis

Dina lateralis
Dinaz sp '
Hirudinea

Lirceus fontinalis

Orconectes sp

Unidentified

Stenonema interpunctatum group
Stenonema tripunctatum group
Habrophlsbiodes sp
Callibastis sp

Hydropsyche bifida growp
Hydropsyche betteni
e

topsyche sp
Polycentropus sp

Neureclipsis sp

" Agraylea sp
Oecetls sp

Unidentified
Dubiraphia bivitatta

. Tipulidae

sp 4
Ablebesmyia sp
Pentaneura sp
Procladius Sp
Psectrocladius sp
Heterotrissocladius sp
Cricotoous sp

Coryncneura sp
ﬁéenemanniella sp
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238
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95+
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12
20+

12+
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16+
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Organisms Collected on Artificial Substra Saxr%:lers
from Mud Creek, July 8 to August 19, 1974(a

s (Cont."d)
‘ Station
Taxa ] I IT ITX
Diptera: (cont'd) Microtendi sp 13+
Paratendipes sp . 38
Glyptotendipes senilis 81+ 185 32
Glyptotendipes sp ‘ 53 A
Parachironomus sp , 2
Stictochironamis sp +
Cryptochironomus sp +
Chircrams sp S 73
Harn.lschla{?} sp L3 g
‘ 'I‘rlbelos sp 1
Phaencpsectra sp 4 :
Polypedilum fallax . 88 96
E}@lm sp * 18 :
Unidentified _ 9 o [ ey
-Culicoides(?) sp - : 3 R 1z '
_C_IE'.‘{ DS Sp . L
i Empididae - . .. 24
Gastropoda: ILimnophora aequifrons 1
ok Ferrissia sp _ 72+ 4+
. a 2+
Pelecypoda: ] 2'h%um sp ' 7 +
. Mumber of organisms/sq. Ft.®) 497 1147 850
Total nurber of taxa 48 34 31
s a bl - 1.68 2.37 2.49
e () 0.14  0.24 0.32

() lel:.*-=t~a.ve samples were also collected from the natural substrate and their
presence is indicated in the table by a +.

() Artificial substrate sample only.
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were collected at this site. The total nurber of taxa was 48. While these
two factors would suggest good water quality, the calculated diversity index
(1.68) and equitability valuve (C.14) were not consistent with this assunpiion.

Reexamination of the samples provided an explanaticn of this matter. The

isoped (Zirceus fontinalis) had recently completed the réproductiva portion of

its life cycle resulting in the collection of a very large mmber of newly hatched
-young, scme still ocoupying the female ma::suplum By redalculating’ the index,
discounting the very small early instars, the diversity index was 2.48 at

staticn I.

sﬁatimz IT was lccated 0.75 miles beic:w the Park Layne Sewage Treatment
Plant just south of Gerlough Road. The recalculated diversity index at this site,
excluding newly hatched isopcds is 2.33. This decrzase from station IT indicates
same minor degradstion of the stream below the plant discharge as does the
dramatic increase in the mumber of oligochaetes and the drop from 48 to 34 taxa
collected. These i:ypes of changes are typical of organic pollution. When the
.substrate was disturbed at this station, the water clouded with black organic
inati:er ard an cdor of sewage became prevalent. | 7

Staticn IIT was located about 1.25 miles below station II near Lower
Valley Pike Road. This sibte was inadvertently placed about 500 feet below the
Fairway Terrace Mcbile Hame Park Sewage Treatment Plant. The data indicate
that the water quality at this site is similar to that ;';u,t the previcus site.

' ny reccvery of the stresy from Park Layne's efflusqt was not demcrstrated
because of the location of this site below the outfall of the Fairway Terrace
plant. The increase of the diversity index to 2.46 and the decrease in

oligochastes may indicate a miror improvement in water quality.
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LITTIE BEAVER CREEK BASIN
Little Reaver Creek

Little Beaver Creek, located in the Ohic counties of Columbiana and
Mahoning, and Pennsylvania counties of Lawrence and Beavei', drains approximately
510 square miles (102 in Pa.) and joins the Chio River near East Liverpool,
Chio. Idttle Beaver Creek was selected hecause portions of the stream have
been designated a "Wild River" by the Chio Department of Natural Resources.

The study area, though free of point source discharges, receives drainage frem
coal strip mines, run—off from grazing dairy and beef cattle, and pit-privies
are evident in the upstream porticn of the study area.

The stream segrent throughout the study area was in violation of stream
water quality standards for fecal colifcrms. Average cxmd.mtlons for the upstreanm
segment of the study area (station I) at a flow rate of 140 cfs were conductivity
675 umhos, dissolved oxygen 9.4 mg/1, BOD 2.45 mg/1, COD 17 mg/1, sulfates 7

225 mg/1, total solids 500 mg/1, suspended solids 13 mg/1, total iron 1129 ug/l,
and fecal colifomms 7790/100 ml. Average conditions for the downstream segment
of rthe study area (station IV) were conductivity 605 umhos, dissolved oxygen

9.9 mg/1, BCO 1.68 mg/1, COD 18.5 mg/1, sulfates 220 mg/l, total solids 434 mg/l,

suspended salids 6 mg/l, total iron 574 ug/l, and fecal coliforms 440/100 ml,

(OEPA, 1974a).

Four biological sampling stations were established in Little Beaver Creek
in 1974. The general locaticms of these stations are shomn on Figure 6. The
six week sampling period was August 29th to Octcber 9th. Station I was
located in the West Fork of Little Beaver Creek about 0.5 miles upstream £rom
the confluence with the Middle Fork at Route 7 bridge. Stations IT, ITI, and IV
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IITTLE BEAVER CREEK BASTIN )
1974 Biological Sampling Stations ’ :
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were located in the main stem. Station II was approximately one mile
downstream from the confluence of the Middle and West Fork. Station IIT was
about. four miles downstream from the confluence, and station IV was about
0.3 mile upstream from the confluence of the North Fork- (see the Appendix) .

The results are shown in Table 18.

~ The diversity indices indicate an increase in water quality moving
downstrean from station T to station IV. Stations I and IT had diversity indices
of 2.74 and 2.84 which reflect moderate to good water quality while stations
IIT and IV had diversity indices of 3.32 and 3.35 indicating high water quality.
' This trend is also evident in the number and type of taxa oollected. The
number of taxa increased from 20 at station I to 34 at station IV. - Stations III
'and IV have a greater number of taxa in the groups Ephemeroptera, Trichoptera, -
and Plecoptera than stations I and II possibly indicating a Stress situation in
these upstream stations. The eqmtablllty values indicated a moderate (0.51 -

0.59) to poor (0.37) water quality throughout the stream segrent.

The lower diversity indices attained at ététicns I and IT may be attributed
to various non-point sources discharges located in'this area. The high iron '
and sulfzte readings at station I indicate the pmsénce of coal, strip mine
drainace, and the high fecal coliform count feflected the presence of pasture
run-off. In September of 1973 the West Férk at station I had a flow reading of
2.0 cfs. Since the samplers were intherimrauﬁngthémmthof%pmmer,
the lcw flow in addition to the problems previously nen’ca.med may account for

these diversity values.

There are a few point source discharges approximately eight to ten miles
upstream from the study area on the Middle Fork. There was no significant

effect of these dischargers indicated by the benthic organisms in the study arsa.
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Table 18
Organisms Collected on Artificial Substrate Samplers
from Little Beaver Creek, August 29 to Octcber 9, 1974 (a)

' . Station
Taxa T I TLT v

Coelentexatas . l_i‘@ sp 8
Nematods: Unidentified 10 1

Bryozoa : Plumatella repens 1 X
Annelida: Oligocchaeta ’ 1438 710 706 2374
Amphipodas Hyalella azteca 1+ '+ +
Decapcdas Orconectes rusticus . - .
Orconectes sp . ' + o+
Plecoptera: Pteronarcys sp ) . 2
Unidentizied . i ' . R ¢
Ephemeroptara: Stenonema mtarpumtaum group . 22 43+ 49+
Stencnema pulchellum group 14+ 2+ 113 1063
E’Et:.s sp 24
Caenls sp : 8+ 130+ 58+ 280+
'I‘rlco%h_ql_as sp a 6
Isogy_cl‘u.a christing (?) 44+ 1+ 4 9+
Fphemara simulans o ' 2+
, Hexagenia sp e + -
Cdonata: Enallagma sp : 2+ I +
Agrion aquabile . 2 s
Hetaerina sp 2
Boyeria vinosa +
Dromogapius sp ¥y o A
' Macrcmia sp +
Eemiptera: Corixidae 4 : -+
Trichoptera: Bydropsyche bifida group 27+ . L) 89
che sp A . 364+ T2 37
Cheumatopsychz sp 337+ 14+ 186 7384
Neureclipsis sp : ‘ 3 PRS-,
Ptilostomis sp | a N 2 8 P
Hydroptilidae i % _ N
Coleoptera: Dubiraphia sp ) i, 3 B SRR
Macronychus glabratus i T, FEERL Ry
Stenselmis sp ; ;
Trepisternus sp :
Berosus sp . ’ 2
enus sp ‘ Rl + 7
Diptera: Antocha saxicola - : C 4 S . ©
Eriocera cirera : ' S 2
Simuliun meridionale : 86+ . )
Chironcaus sp ‘ 25 +
Glyptotendipes senilis 28 428 222 19
Polypedilum fallax - ; 33 . 40
Polypedilum =2 25 | 343+ 437
Tribelos sp ' - e
Cricotopus sp 422 101+ 99 516+

+ %
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Organisms Collected on Artificial Substrate Sanplers

from Little Beaver Creek, August 29 to Cctober 9, 1974 (a)

(Cont'd)
Staticn
Taxa ) 1 . o ¢ IIT Iv
Diptera: (Cont'd) Eukiefferiella sp 141
Thienemanniellia sp 25 33 73
Procladius sp _ +
Pentaneura sp 76 12
Ablar ia sp : 40
Rheotanytarsus group 479 50 99 TI5
Micropsectra group 125 431
Calopsectra group A 25 56
Culicoides (?) sp é i 8
Chrysops sp ' +
Empididae _ 166 g 2
Gastropoda: Ferrissia sp _ 4+ 5 B
Gonucbasis sp : 4+ ’
P@a sp + 8+ B
Mumber of organisms/Sq. Ft.®) 714 361 412 743
Total murber of taxa 20 29 35 34
ab 2.74 2.84 3.12 . 3.35
e®) 0.51 0.37 0.53 0.5

() Qualitative samples were also collected from the natural substrate and their

presence is indicated in the table by a +.
®) artificial substrate sample only.
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MUSKINGUM RIVER BASIN
Black Fork of the Mohican River
Ohic Steel Tube

he Black Fork of the Mohican River, located in Richland and Ashland
Counties, drains 350.9 square miles and joins the Mohican River below Loudonville,
Chio. The Chio Steel Tube Corporation, located in Shelby, Chio, discharges its
effluent into an wnamed tributary of the Black Fork approximately 0.3 mife
upstream frem the confluence of the tributary with Black Fork. Four staticaﬁs
for biological sampling were established in the Black Fork for the period of
July 1 to August 15, 1974, Station I was located in the Black Fork about 150 yaw.;ﬂs- |
upstream frem the unnamed tributary. Station IT was located 100 yards upstream
in the unnamed tributary which carries the effluent from Ohio Stzel Tube.
_ Sfétions III ard IV were both in the Black Fork, station IIT bkeing 50 yards
dovnstream from the confluence with the unnamed tributary and station IV -
appmcin’atély on= mile domstream {see the Appendix). The general locations of

these stat:'ms are s?manigln'e 7. The results are shown in Table 19.

Station I I, upstream frem the effluent, exhibitad a high d:n.vav:s:,ty mdex
(3.55) and a high equitahility calculation (0.81) indicating a high water quallty
condition existed at this station. This was the only site where crganisms
from the crdes Ephemeroptera were Collected. Station II, located in the mamed
tributary, had a low diversity index (0.51) and a low equitzbility calculaticn
(0.21) indicating very poor water quality. A muber of ‘rattail maggots

(Eristalis hastardi), an organism considered to be very tolerant to pollution,

were collzcezd in the qualitative sample at this station.

Though the data from stations IIT and IV indicate a higher water quality
than statics II, located in the tributary, there is a marked reduction in
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Table 19
© Organisms Collected on Artificial Substrate Samplers
fmm the Black Fork of the Mchican River, July 1 to August 15 1974 (2)

Odonata:

Hemiptera:
Megalopteras
Colecptera:

Diptera: -

Bplva 5o
Unidentified
Unidentified
Plhumtella repens
Oligochaeta

‘Hyalella azteca

Orconectes sp

Carbarus bartonii

Callibaetis sp

Caenis sp

Stenonema interpunctatuvm group
Stenonema tripunctatim group
Enallacra sp

Pachydinlax longirennis

Argia sp

Ccenagrionidae

Trichocorixa sp

Sizlis sp -
Peltcdytes sp ST R
Dublraphia sp T
Ancyronvx variegata

Stenelmis sp :
'I‘roolsternus sp

Eristalis bastardii

Cricotopus sp
Pentaneura sp
Psectrotanypus sp
Procladius sp
Ablabestvia sp -
Glyptotendipes senilis sp
Glyptotendipes sp
Frorelis e
Dictroterdipes gp
Tanytarsus sp
Phaenopsectra sp

- Psectroccladius sp

Polypedilum fallax

Cryptochironcrus (?) sp
Culicoides(?) sp
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: - Organisms Collected on Artificial Substrate Sanplers
from the Black Fork of the Mohican River, July 1 to August 15, 1974 (a)

(Cont'd)
i : Station
Taxa T ‘ IT LLE. TV
Gastroooda: Physa sp 30+ 36+ 275+ 112+
Ferrissia sp 25 3 13
Heliscma trivolvis 1
Lvmnaea bumilis 1
Pelecypoca: Sphaerium sp #
Number of organisms/Sq. Ft. ®) 79 143 134 87
Total nurker of taxa 32 7 25 19
3®) 3.55 0.51 2.16 2.52
e ) . 0.81 0.21 0.28 0.57

(@) Qualitrive samples were also collected from the natural substrate and their
presenc - is indicated in the table by a +.

-

(®) Artificial substrate sample only.
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water quality from station I located in the Black Fork. The diversity index and
equitability calculation dropped fram 3.55 and 0.8l at station I to 2.16 and
0.28 at station III, and 2.52 and 0.57 at station IV.

E

thesedataltlsapparentthattheexﬂmttofmiosmelmbehasa

deletencus effect upon the wat.er qua.h.ty of 1:11m Black Fork of the Mchican Rlv&‘:
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MISKINGUM RIVER BASIN

‘Rocky Fork of the Mohican River
Brpire Detrocit Steel Corporation.

The Rocky Fork of the Mohican River, bcated in Richland County, drains
76.7 square miles and joins the Black Fork of the Mohican River near Iucas,
Chio. The Empire Detzoit Steel Corporation, lccated in the city of Mansfield,
is a major point source discharger to this stream contribnting effluent from

four separate outfalls located in a stream segment approximately cne mile long.

The stream above Empire Detroit's first outfall violates water quality
stand;.rds for fecal coliforms. The average conditicn at 2. 03 cfs for dissolved
oxygen was 8.9 mg/1, total dissolved solids 403 mg/l, torsl suspenied wilids
8 mg/1, chloride 14.5 mg/l, BOD 0.7 mg/1, oil and grease 0.3 mg/1, total zinc
0.8% mg/1, and fecal coliforms 250/100 ml. Below Empire Detroit's last outfall
dbseioed epgen v 70w, toksl Slseiived soilfie 457 meft, hokdl susperied
solids 18.8 mg/1, chloride 34 mg/1, BOD 2.8 mg/l, oil and grease 1.5 mg/1, and
total zinc 0.17 mg/l (personal commmication with CEPA, Southeast District

Office, 1975).

Three stations for biologicel sampling were established in the Rocky Fork
of the Mchican River in 1974. The six week sarpling pericd was from July 1 to
August 15. Twn stations were located on Erpires Detroitfs property. Station I
was located appraxirately 50 yards upstyeam from the first cxdEEwTL., vibile
station IT was located appraximately 50 yards downstream fr;m the last outfall.
Al sarplers from an additional downstream staticn were lost. The general
locaticns of these stations are shown on Figure 7. The results are shown in

Table 20,
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. Table 20 .
Qrganisms Collected on Artificial Substrate Samplers

from Rocky Fork of the Mchican River, July 1 to August 16, 1974(a)

Coelent=xaia:

Turbellarias

ﬁ@mm:

Gastropcda:

Hydra sp
Unidentified
Unidentified
Oligochaeta
Erpobdella punctata
Enallagra(?) sp
Aeshna sp
Enalla sp
Plathemis sp
Archilestes sp
Chaulicdes sp
Iacoephilus sp
Peltcdytes sp

Psectrotanypus sp
Procladius sp
Chirorncmls sp
Pentzneura sp
Einfeldia sp
Glyptotendipes sp
Cricotopus 5p
Paratendipes sp
Polypedilum sp
Palpomyia (?) sp
Physa sp

Lymaea sp

G N

162

72

814

Number of organisms/Sq. FE. (b) 311
Total number of taxa = - 20 10
dab) 2,21 0.48
e b)) 0.38 0.16

@  oualitative samples were also collected from the natural substrate and their
presence is indicated in the table by a +.

() Artificial substrate sample only.
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Station I (upstream) had a low diversity index (2.21) and equitability
value (0.38) indicating a moderate to poor water quality situation. There
were no organisms collected from the orders Ephemeroptera and, or Trichoptera
at either station. Tre data from station IT reflected very poor water quality
with the diversity index and equitability values being 0.48 and 0,16. Though
the murker of taxa dropped significantly at station I7, the mumber of
oligechaetes, increased from 186 at station I to 3788 at statien IT.

Though the water quality from station I was poor, the dranatic decline in
the diversity index at station II indicates further degradation in water quality
_ downstream fram the Empire Detroit outfalls.
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MUSKINGIM RIVER BASIN

Leatherwood Creek
Ceford Tile Company

Five stations for biological sampling were established in ILeatherwood
Creek located in Guernsey County above and below the Oxford Tile Campany.
Sanplers from all of these stations were lost. '
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PORTAGE RIVER BASIN
Po e River
o N

The Portage River, located in the mrﬂmmstgm part of Chio dra:.ns
601.8 square miles and flows into the Western Basin of lake Erie. Brush
Wellman located about 0.3 mile dovmstream from Rt. 500 bridge in Ottawa Comty,
discharges 0.14% million gallons of effluent per day to the Portage River with
an average daily load of 15.8 pounds of BOD, 2265 pounds of dissolved solids,
73.3 pounds of suspended solids, 0.285 pounds of copper, 0.155 pounds of zing,
) and 0.631 pou~ds of chromium (personal commmication with OEPA, Northwest
District Offi 2, 1975). A 96 hour static bioassay conducted on the effluent

in August, 1974 demonstrated no significant acute toxicity.

Above Brush Wellman, at Rt. 590 bridge, the average conditions for dissolved
oxygen was 10.3 mg/l, fecal coliforms 60/106 ml, total dissolved solids
476 mg/1, suspended solids 134 mg/l, BQD 5.6 mg/l, and no detectable phenols.
About cne mile below Brush Wellman dissolved axygen was 9.8 mg/l, fecal
coliforms 100/100 ml, total diss';olved solids 543__ng/l, suspended solids 82 mg/1,
BCD 4.8 mg/l, phenols 13 ug/l, and berylium 40 mg/l (perscnal cammmication with

CEPA, Nortlwest District Office, 1975).

Two bialogical sampling stations were established in the Portage RJ,VE‘I'
for the sarpling pericd July 2 to August 13, 1974. The general locations of
these stations are shown on Figuxg 8. Station I was located approximately
0.75 mile upstream from Brush Wellman's discharge. Samplers were placed at
bothtbe&astand@tbankofﬂmriveratstationil, which was located

about cne mile downstream from Brush Wellman's discharge. The J:esults are
shown in Table 21.
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Table 21
Organisms Collected on Artificial Substrate Samplers
from the Fortage River, July 2 to August 13, 1974(a)

Cdonata:

Hemiptera:
Megaloptera:
Trichoptera:

Iepidoptera:
Coleoptera:

Dipteré.z

Hydra sp
Unidentifisd
Plumatella recens
Cligcchaeta
Gammarus fasciams
Orconectes sp
Caem.s sp
Trlcom@es sp
Potamanthus sp

u

. Stenonema 1nterpunctatim group

ﬁgﬁﬁgwkmumgmm
Enall e

2 sp
G e
Hetaerina sp
'I‘rimorzuca sp
Sialis sp .
Psychomyiid Ganus A
Chexmatopsvche sp
Hydrepsyche sp
Hydropsyche bifida gmzp
Oecetis sp
Ieptocella diaring -
Par“ﬂctls sp
Stenelmis sp
Macronychus glabratus
Dubiraphia sp
Berosus sp -
Culicoides{?) sp
Glyptotendires sp _
Glyptotendines senilis
Dictroteraices sp
Pentarenxa sp
Einfeldia sp
Polv::edzl.m sp
Cluzomms sp
Cryphocmmnams sp
Procladius sp
Tanyfarsus sp
Encochironomus sp
Harnischia abortiva
Barmischia amachaerus
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Organisms Collected on Artificial Substrate Samplers
from the Portage River, July 2 to August 13, 1974 ()

{Cont'd)

' : | Station "

Taxa i ™ rmld
Gastropodas: - Physa sp +
- lymnaea sp ' ¥

Nurber of organisms/Sq. Ft. (C} 466 = 9245 4321

. Total nutber of taxa . 41 . 14 9

d(c) 3.02 0.42 1.01

elc) ., _0.56 . 0.20 0.29

(a) Qualitative samples were also collected from the natural scbhstrate and their
presence is indicated in the table by a +.

®) yetest bank, E-East bank.
(€) artificial substrate sample only.
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_ The diversity index (3.02) and equitability calculation (0.56) indicate
that a high water quality condition existed at station I. Nurerous taxa

from Ephemeroptera and Trichoptera were collected in the qualitative and
quantitative samples at this site. The nurber of taxa c¢ollectad from these
groups was greatly reduced at station II. The diversity index and equitability
calculaticn for the East Bank of station II were 0.42 and (.20 respectively; the
same values for the West Bank were 1.01 an” 0.29. These values represented a
substantial reduction from those at station I indicating a severe deterioration
in stream water quality. The chironomids increased frem 1800 at station I to

. over 40,000 at the East Bank at station II.

The water quality of the Portage River as reflectod by the benthic famma
undergces a substantial deterioration downstream frcm the discharge of
Brush wWellman.
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MAIMEE RIVER BASTN
Ottawa River
Lima Sewage Treatment Plant, Vistron Corporation,
Standard 0il
The Ottawa River, located in Putnam and Allen Counties, drains 372.7

square miles and enters the Auglaize River near XKalida, Chio. The Lima Sewage
Treatment Plant, Vistron Corporation, and Standard 0il Corporaticn are the
major point source dischargers to this stream in the area near Lima, Ohio. The
present average daily load of these entities is shown in Table 22 (OEPA, 1974c).
Static biocassay analyses conducted on the effluents of these e;rtitigs resulted
in 96 hour r~dian tolerance values of 32% for Vistren Acrylonitryl (Nov., 1973),
20% Vistron gricultural (Jan., 197-4) , and no significant acute toxicity ohserved

on the effluent of the Lima Sewage Treatment Plant (July, 1974).

The Ottawa River upstream from Lima and near Thayer Road is essentially
dry at critical low flow. At 15 cfs this segment of the stream is in vioclation
of water quality standards for fecal coliforms (654/100 ml). The average
candition reported for dissolved axygen is 7.5 mg/l, BOD 2.2 mg/1, total dissclved
solids 645 mg/1, and no measursble amounts of phenols and chromium (CEPA, 1974c).

Seven miles downstream from Lima near Allentown, at critical low flow
(6.49 cfs) the stream is in violation of water quality standards for hexavalent
chromium (0.18 mg/l). Ak 57.3 cfs, the stream at this point viclates standards
for fecal coliforms (2190/100 ml), hexavalent chromium (0.18 mg/1l) and ammenia
(14.2 =g/1). The average condition reported for dissolved oxygen is 5.1 mg/1,
BOD 5.7 mg/1, total dissolved solids 931 my/l, and phenols .013 ug/l (CEPA,
1974c) .
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Table 22

LOADINGS FROM MUNICIPAT, AND INDUSTRIAL DISCHARGERS
~ ON THE OTTAWA RIVER

- -

b ECRN | B PO

g a8 5 g5 S g

_ 225 S &a %8 N .
Flow 22.3 4.24 0.5156 6.92 33.97 mgd
BODg 1110 295 97.4 572 2074.4  1bs/day
™3 73,618 66,605 15,050 70,001 225,274 1bs/day
TSS 2906 1164 153 1393 5616 ibs/day
NO,~N05 182 1566 34.9 10.2 1793.1  lbs/day
Tot. P 570 25 7.79 34.1 636.89  1bs/day
NH, 1512 2251 43.7 1292 5098.7  lbs/day
TRN 1674 4148 82.3 1375 7279.3  1lbs/day
Tot. Cr. 16.5 £0.9 3.4 UK 100.8  ibs/day
Cn 1.4 24.8 0.24 4.96 31.4  1bs/day ‘
‘MEAS 29.4 UK 0.87 UK 30.27 Ibs/day
Oil & Grease 0.13 78.3 2.32 106 186.81  1bs/day
Pherols 0.70 1.08 0.03 2.2 3.93 1bs/day
a 6226 1439 6308 17,600 32,073 1ks/day
Bex. Cr. UK 69.3 2.73 UK 72.03

Ibs/day -
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Six stations were established for biological sampling in the Ottawa Rives
for the pericd of July 11 to August 22, 1974, The general locations of these
stations are shown on Figure 9. Staticn I was located approximately three miles
upstream from Lima near Thayer Road. Station IT was located mmedlate.ly upsixean
from the Lima Sewage Treatment Plant discharge and station TIT 100 yards belos the
plant. Station IV was located downstresm frem the Vistron anéi Standard Oil outfalls -.
about: 100 yards dowstresm From Adgate Road bridys, Statien v vas Ioeatsd 50
yards upstream from Foute 117 and station VI 50 yards below Copus Road bridge and
about seven miles downstream from Lma (see the Appendix). The results are

shovn in Table 23. .

High diversity (3.35) and equitability calculations (0.87) were derived
at station I. A limited number of meyflies and caddisflies were collected.

Dipterans from the family Chironcmidese were the deminant orgsnisms at this station.

During pericds of low flow, effluent from the Lima Sewage Treatment Plant
is pumped upstream from station II and discharged to the river. Therefore, tixmgh :
station IT is located above the outfall nommally used, this segnent of the stream
does on occassion receive effluent from the sewage treatment plant. Data from
station IT indicate a severe reduction in water quality as reflected by the’ _‘
diversity index (1.50) and the equitability calculation (0.40). As at statien I,
chircnonids deminated this station and especially species of thé gerus '
Glyptotendipes, Organisms representing this gemus are found throughout a wide

range of water quality levels. The only species, in our sample, identified !
from this taxon was G. senilis which has been classified as intolerant/facultative.

. Station ITI, located below the usual sewage outfall, produced so few
organisrs that diversity indices could not be calculated. Station IV and V
lccated below the Vistron and Standard 0il outfzlls had indices of 1.17 and
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Table 23 .
Organisms Callected on Artificial Substrate Samplers
from the Ottawa River, July 11 to August 22, 1974 (@)

Station

FL BUUNETE - TP .- SO AT . ; 9

Odonata:

Hemiptera:
Mega_lopte.ra:
Trichopteras

Coléopte;ré z

Tropistermus sp

Unidentifisd +

Qligcchaeta 2 193 388+
Placobdella papillifera + '
Erpoldella punctata TF

Dina micxrostoma ; 1

Asellus sp

Byalella azteca

Crangonyx sp

%
&
+
Orconectes sp 1+
&
+

Acroneuria sp

Eexagenia sp

Stenonema interpunctatim 18+
group

{ :enonema tripunctatum R

¢ oup
EBaetis sp ' T+
Ca2nls sp 1 £
Callibaetis sp = ' s +
Cosnagrion sp N + ‘
Enallagma sp .

Hetaerina sp
Libellulidae
Boyeria vimosa
Anax sp -
Plathemis lydia +
Ischnura sp

Trichocorixa sp . _ :
Sigara sp +

o+

T EE b

. Motonecta sp

Sialis sp
Cheumatopsyche sp

Pol WWropus sp
Egzlax sp

4+ 4+

44+

Lacoophilus sp ] +
Peltoayrtes sp

Pse US Sp
Dubirazhia sp-
Macrocnvyehus glabratus
Stenelmis sp '
Dineutus sp

Barosus sp

+ 4+

+ 4+
+
+
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Organisms Collected on Artificial Substrate Sanplers
from the Ottawa River, July 11 to August 22, 1974(a)

{Cont'd)

rse i)

Station
i

Diptera:

Gastropoda

Mollusca:

Polypedilum failax
Procladius sp

Glyptotendipes senilis

Glyptotendipes sp

Stictochironomus sp

Tribelos sp
Cryptochironomis sp
Polyredilum sp
Pentaneura sp
Kiefferulus sp
Chironorus sp
Phaencpsectra sp
Einfeidia sp
Tenytarsus sp
Psectrotanypus sp
Cricotoous 5P
Harnischia abortiva
Culex sp
Stratiomvs sp
Ephydra sp
Tipulidae
Unidentified

sa sp
Ferrissia sp
Belisoma trivolvis

Goniobasis livescens _

Sphaeritm sp
Unionidae

Number of organisms/

s, Ft. ©)
Total nurber of taxa

g(b)
e®

NO NS

+ 4+

27

44
3.35
0.87

71
354

3392+

141+

354

320+

1321

19
1.50
0.40

5
{c)

{c)

g7+

17+
4
34+
+
+

105

1.17
. 0.67

163+

342+ 10416+

472+

s
1836+

2379+

+

1038

10
1.78
0.86

64
16

+

40

2107

18
0.11

_0.06

(@) Qualitative samples were also collected from the natural substrate and their
presence is indicated in the table by a +. :

®) artificial substrate sanple only.

() Inadequate mmber of individuals to calculate d.

20— 86



1.78 réspx_act.ivély, whic:h, though poor, was an improverent over station III..
Equitability values at lthese stations are in contridiction of d values (0.67
and 0.86) and are much higher than expected. At station VI over 10,000
chircnamids of the genus Glyptotendires were collected and a low index (0,11)

and equ...tablllty value (.06) were detemmined,

It is apparent that the Ottawa River is severely degraded below the Lima
Sewage Treatment Plant taking into account that station II also receives, at
least on occassion, effluent from the plant site. There was no apparent
recovery zone between the treatment plant cutfali and £he discharge point of

‘Vistron Corporation and Standard 0il. Iherefore; though the water quality below
Vistron and Standard Oil is poor, the degree that the cbserved biclogical effects
can be attributed to their cutfalls is presently uncertain. It is equally
uncertain as to what occurred at station VI. The stream has obviously undergone
. additicnal stress at scme point behween station V. and VI although there are no

known point source discharges within this segment.
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MAUMEE RIVER BASIN
: Town Creek
Van Wert Sewage Treatment Plant, Chrysler-amplex,
Federal-VMogul, Continental Can

Town Creek, located in Van Wert County, drains 51.4 square miles and
joins Middle Creek approximately ten miles downstream from Ven Wert, Chio.
Continental Can, Federal-Mogqul, Chrysler-fimplex Corporation, and the Van Wert
Sewage Treatment Plant are the greatest point source dischargers to this stream.
The present average dajly loads are shown in Table 24 (CEPA, 1974c).

Four stétions for biclcgical sampling were estabhshed on Tosm Creesk
Quring the period July 10 to August 21, 1974, The general locaticns of these
stations are shown in Figure 9. Staticn I was located 0.5 mile above Dutch Jchn
Road bridge and below the industrial dischargers. 21l samplers were lost from a
.fourth upstream staticn located above the Chrysler, Pederal—l\fbgul,lancﬁ Cantjnex:tali
Can outfalls. Station IT was lqcated 1.5 miles below the sewage treatment plant,
approximately ten yards upstream frem March R&ad bridge. Station III was
located seven miles below the plant approximately 2.5 miles from the confluence
of Town and Middle Creeks (see the Appendix). The results are shown in Tsble 25.

Data from station I and IT indicate that very poor water quality existed
above and below the sewage tréat:mntplant. Cnly three taxa were taken on the
artificial substrate samplers at station I,and not enough individuals were
collectsd at station IT to calculate a diversity index. It cannot be detexﬁinai if
a similar condition existed above the Continental Can, Chrysler-Amplex, and
- Federal-#ogul outfalls because of the loss of sanplers above these discharges.
Though water quality is still poor at station ITI, seven miles below the sewage
treatment plant, improvement is evident by the increase in numbers of taxa ard.

a diversity index of 1.73.
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Table 24
Average Daily Ioadings of Major Dischargers
in Town Creek (CEPA, 1%74c)

g

Jontinental Can
Federal Mogul
Chrysler-Amplex
Van Wert STP

&

Flow 0.018 0.387 0.669 3.14 4,214  MGD

BCD 0.320 56.1 2.16 311 369.5¢  1bs/day
s 543 3189 5745 11110 20587 1bs/day
TSS 17.6 81.6 476 576.2 1bs/day
NO,NO; 1.03 0.312 0.250 81.3 82.892  1lbs/day
P 0.150 ' 0.104 30.8 73.5 104.554  lbs/day
NH; 0 0.312 1.08 25.9 27.292  1lbs/day
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Table 25
Organisms Collected on Artificial Substrate Samplers
from Town Creek, July 10 to August 21, 1974(a)

Nematoda: Unidentified 2 SR
Nematomorpghas Paragordius sp +
" Annelida: Oligochaeta 117+ 5 142+
Dina microstoms . ; +
Helobdella papillata 33
Decapcda: Astacidae , : 3
Ephemeropteras Callibaetis sp 4
Cdonata: Plathemis lydiz - - .
Hemiptera: Sigara sp
otonecta sp |
Trichoptera: Cheumatcpsvche sp 8oL +
Coleocptera: Laccophilus sp
y Bilcessus sp
Pe.l%s sp .
Tropisternus sp .
Berosus sp
Diptera: Chironomus sp : 119
Kistferulus sp )
Einfeldia sp 1233
Tanytarsus sp . id
Glyptoterdipes sp . 123
Psectrocladius sp £ L
Culex sp ‘ - i +
Telmatoscopus alblgzm:tatus - + '
Gastropoda: . Pnysa sp Wl o
1
1

e

+

i Ferrissia sp
Heliscma trivolvis

Pelecypoda: ~ Sphaerium sp

Nurber of crgenisms/Sq. Ft. ®)
Total number of taxa

. ab) 0.

e®) 0

+

4
(c) 1.73
(<) 0.38

o PR

(@) Qmlitative samples were also collected from the natural substrate and their
presence is indicated in the table by a +.

(B) Artificial substrate sample only.
(¢) Inadequate mumber of individuals to calculate d.
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MARONING RIVER BASIN

‘ Mahoning River
North American Rockwell Corporation

The Mahoning River, lccated in the northeastemn part of Chio, drains
1133 square miles and joins the Beaver River in Lawrence County, Pemnsylvania.
North American Rockwell International, located in Newton Falls, Chio, has two
cutfalls in the Mahoning River; cne originating from their treatment plant and
the other from their sludge lagoons. The treatment plant effiuvent has a flow
of 2.765 million gallons per day and an average daily loading of 6.47 pownds
nickel, 4.63 pounds of hexavalent chramitm, 5.34 pcmnds of tctal chromivm,
14épomdsoftotallmn, ﬂoszpomﬁsofsuspandaisohds and 3%.2 pounds
of total phosphates. The effluent frem the sludge lagoons has a flow of 0,073
million gaiions per day and an average daily loading of 0.105 pounds of nickel,
0.102 pounds of hexavalent chromivm, 0.108 pounds of total chromium, 0.002 pounds
of total iron and 1.093 pounds of suspended solids, The treatment plant effluent
was toxic to 508 of the fish in 96 hours at a concentration of 43% aé;.detem_ined

by static bicassays conducted in August, 1974,

The stream segments above and below the plant — violation of stresm
water quality standards for fecal colifoms. Above the plant the average
condition reported for dissolved oxygen was 9.44 mg/l, suspended solids .,Od 5 rrg/l,
dissolved solids 292.8 mg/1l, ammenia 0.12 mg/1, nitrate 0.70 mg/i, BOD 2.75 rg/l,
COD 17.64 mg/1, chloride 24.58 mg/l, and fecal coliforms 2075/100 ml. The
average condition reported below the plant for dissolved cxygen was 9.82 mg/1, .
suspended solids 292.9 mg/1, dissolved solids 274.9 mg/l, ammonia 0.10 mg/1,
nitrate 0.63 mg/1, BOD 2.35 my/1, COD 17.6 mg/1, chloride 26.1 mg/1, and fecal
coliforms 1218/100 ml. ' .
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This area of the Mahoning River was the site of four biological
saﬁfgling stations established in 1974. The general locations of these stations
are shown on Figure 10. Due to high water and flooding conditions, the novmal
six week period was extended to twelve weeks from July 18 to October 10.
Stations I and IT were upstream from the North American Rockwell discharges,
station I being located in the West Branch, and staticn IT in the East Branch
of e river, ' Stakion XTI was below Hie aotfatls and approximately two miles
downstream from the canfluence of the West and Fast Branch, and station IV
about five miles downstresm from the confluence, The results are shown in

Table 26.

Statien I in the Vst Branch, was characterized by a high diversity index
(3.71) 2nd equitability calculation (0.82) indicating very hich water quality.
Although the equitability caleulation (0.49) from station IT in the East Branch
indicates poor conditions, the diversity index (3.25) indicates good water
quality. The diversity indices for stations IIT and IV were 2.90 and 2.29, and |
the equitability calculations were 0.56 and 0.67, respectively. Although these
values indicate moderate to geod water qual..tycondltlmrs theydamnstratea
definite recuction from the high values atta.ine:l at staticns I and IT. The
mumber of taxa was substantially reduced downstream, dropping £rom 36 and 37
at stations I and IT to 23 and 17 at stations IT and IV, possibly reflecting

a stress situation.

Though the water quality as reflected by biological data was generally
gocd thzoushout the study area, the benthic fauna of the Mahoning River indicated
same deterioration downstream from the North American Rockwell plant site.
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. Table 26 g
Organisms Collected on Artificial Substrate Samplers
frem the Mahoning River, July 18 to Octcber 10, 1974(3)

smﬁm

East Branch Makoning

West Branch

I

II

b= W

Cdonata:

Megalopteras:
Trichoptera:

Coleopter=:

Bydra sp '
Unidentified

Unidentified

Pluratella repens
Qligochaeta 165
Asellus commmmnis 33+
Hyalella azteca- +
Cranconvx sp

et o |
Stenonema pulchellum 4+
group

Steronema interpunctatum 10+
group

Baetidae T

Beptageniidase

Basiaeschna sp

mllagzlé sp - 3
Argia sp +
Gomphus sp

Belastoma sp |

Sigara sp - +
Sialis sp 2

Pol tropus sp 3+
mmggmﬂﬂsp +
Psychcmyiidae 33
KNeureclipsis sp
Cheumatepsvche sp
RBydropsyche orris
Bydropsyche bettendt )
Hydroosyche bifida group
Hydropsvche sp %
Limepnilidae A

Peltodytes sp
et e sy i

. Laccophilus sp

Dineutus sp

Dubiraphia sp 9

Macronvchus glabratus 19

Stenelmis sp +
+
-+

Tipula sp

Simulium vittatum
Simililcze

Ermpididae is
Culicoides(?) sp 3
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. Organisms Collected on Artificial Substrate Sarplers
. from the Mahoning River, July 18 to Octcber 10, 1974(a)

{Cant'd)
West Branch East Branch " Mahoning
Taxa I It 1L v
Diptera: (Cont'd) m sp kS
Chironoms sp +
Cryptochironamis Sp +
Tribelos sp 58+
Polzg_’e_d_:r.;m fallax 40
Polypedilum sp 0 4
Pentanseura sp 18 53
' sp 8 293
Microt es Sp . 46
Cr:l.c::'l_:_oEE sp _ 23 = 9 ] )
Stencchironomus sp 6 26 32 4
Tricnccladius sp 6
‘Eukiefferiella sp ' 18
Psectocladius sp i S
Glyprotendipes sp : © 18
Phasropsectra sp +
Gastropoda: Ammicola sp + +
' Physa =p ' 64+ 20
Ferrissia sp 8 31
Menetus dilatatus - 140 24
Pelecypoda: Masculium sp ’ + 24+ 32
: Sphaerium sp ‘ . -
Pisidium sp 7+
Unicnidae . +
Nutber of organisms/ 116 368 236 72
a Lo .
Total mmber of taxa 36 37 23 17
' a+’ 3.7 3.25 2,90 2.2%
e 0.82 0.49 '0.56  0.67

(@) oumlirative samples were also collec-ad from the natural substrate and their
preserce is indicatad in the table Ly a +.

M) Artificial substrats sample only.
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FISH AND INVERY SRATE BIOASSAYS

Fish and invevtebrate bicassays are performed by the Chio Environmental
Protecticn Agesmy relative to section 303 of the 1872 Feie#al Water Polluticm
" Contxol Act as an aid in the identificstion of problem aveas, in prioritization -
of abatement efforts and in the planning of abatement strategies. Bioassays
mﬂmmﬁm@dwmmcﬁmmﬁatﬁeb@agamlwaﬁgquahty evainatz.m
pmgrmthatbasbmmdartakmbym, pursuant to section 106 of the FWECA.
Evalmums.mdamsectwnmém‘pnrmwbemdmtmlyfor
blolcgu.calbase—lm data, but will b incorporsted ints section 303 planning

“as well.
' The bicassays are of the acute, static type, but in situ studies are also
perfomed cn some dischargers with hi-hly variable effluent.

The stendars vertebrate used in - bicassays are laboratory-reared
fathead minncws (Pimephales promelas), while a variety of invertebrates have

been arplcyed .:li_é.‘mg Daphnia mag-2, Daphnia pulex, Chircnomus ripasivs

and Gammarus fa*s,;fh-ms

Asma’:yoh «.hebmsaysand a*.r:esuli’saremm‘rablez‘f
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Table 27

Summary of Fish and Invertebrate Bioassay Data

CENTRAL DISTRICT

Waste Sourpe Category

Tim Value (As § Effluent)

Basin Entity oC W ¢ M P s ¢ Misc. Fathead Invertecbrate
Scioto PPG Industries . X 56 N.A.T. (Gammarus)
Scioto DuPont X N.A.T, ' N.A.T. (Daphnia)
Scioto Delaware STP X N.A.T, N.A.T. (Daphnia
Scioto Mt, Gilead sTP b 4 13 26  (Gammarus)
Scioto Marysville STP X N.A.T, N.A.T. (Daphnia)
Scioto Jackson X N.A.T. 83  (Daphnia)
Pike STP ‘
Scioto Southerly STP X N.A.T, N.A.T. (Daphnia)
Scioto London STP X N.AT. N.A.T. (Daphnia)
Scioto Washington X N.A.T. N.A.T. (Daphnia)
b  Hocking Jc\tx'aclslo'lg-ﬂock.ing N.A.T, '
¥ Maskingam Newark S99 X 75
g  Sscioto Ranco 26 N.A.T, (Chironcoms)
Scioto Amer. Smelting X 20
Scioto Buckeye Steel X N.A,.T,
Casting
Scicto Lennox X NAT,. . N.A.T. (Chironomus)
Industries
Scioto PPG Industries X N.A.T..
Scioto . Crown-Zellerbach - X 75
Hocking Lancaster STP X N.A.T.
Scioto ' PPG Industries X N.A.T.
Muskingum Kaiser Alum. X N.A.T,
Muskingum Newark STP X -.37
Muskingum Oxford Tile N.A.T.
Maskingum Buckeye Lake N.A. T,
STP
Scioto PPG Industries X N.A.T, (Lab) 100% Deaths In Situ
Maskingum?® Newark STP 77
Scioto Crown-Zellerbach X 80
Scioto Buckeye Steel X 24
Casting
Scioto X N.A.T.

Delawars STP



g6 —0Z

CENTRAL DISTRICT (Cont'd)

_VWaste Source Category

Tim Value (As $ Effluent)

Basin Fntity € W C M P» 5 P& Mse, Fathead Invertebrate
Muskingum Hewark Tandfill X N.AT,
NORTHWEST DISTRICT
Scioto Marion STP X N.A.T, N.A.T. (Gammarus)
Scioto Galion STP X N.A.T. N.A.T. (Daphnia)
Scioto Vistron X 24 32 (Gammarus)
Scioto Vistron Agri. X 6 ' :
Chem. -
Scioto - Rocky Fork Ck. X N.A. T
Sandusky © - PPG Industries b4 75
Maumrse Fetrodyne ‘ X NAT,
Scioto Marion STP X 20
Maumee Van Wert STP X N.A.T,
Maumee Lima STP X N.A.T,
Maskingum Erpire-Detroit X N.ALT,
Muskingum Ohio Steel Tubs X N.A.T.
Portage Brush-Wallman X N.A.T.
Muskingum Mansfleld STE X N.AT.
Maumee _Hayes-Albion | N.A.T,
SOUTHWEST DISTRICT
dad River I.T.B. Tperial X : N.A.T. 10 {Cammarug) -
Grt, Miami R, Rxmco 003 ‘ X 18 11 ({Garmarxus)
Grt. Miami R. Armec Q0L X N.A.T. N.A T,  (Ganmarus)
Grt. Miami R, W. Carrollton X 12,5 :
. Parchmwent ‘

Grto mm R. i l‘bntqmﬁry Co. X NnAoTa

. Reduction Plant 2
Scioto Sabina STP - X 42 < 32 (Gammarus)
Scioto Greenfield STP X N.A.T, N.A.T. ‘(Daphnia)
Grt. Miami R, Kaiscr Agr. Chem. X 26 ‘

Anna STP b3 M.ALT.

Grt., Miami R,



Basin

NORTHEAST DISTRICT

Waste Sourca Category
Entity C M W P Misc.

TIm Value (As % Effluent)

66-0C

Fathead Invertebrate

Mahoning Union Carbide X b 0.01

Kemcool-D4
Mahoning Union Carbide X 0.01

Kemicide-L
Mahoning N. American X 43

Rockwell
Grand Diamond=-Shamrock X

SOUTHEAST DISTRICT

Scioto Jackson STP X N.A.T, §5 (Daphnia)
Sciocto Mead Paper X N.A.T. N.A.T, (Cammarus)
Maskingum Marietta STP 22,5 15  (Daphnia)
Muskingum Gould Foil X 24
Muskingum Gould Bearing X 70
Muaskingum Gould Battery X 32
Muskingum Champion Spark X N.A.T.

Plug
Chio Brush Ck. Peebles STP X 90
Chio Brush Ck. W. Union STP X 42
Chio Brush Ck. Winchester STP X N.A.T,
Chio Brush Ck Seaman STP X 62
Muaskingum : Barmet West X 44
Muskingum Dover Chemical X N.A.T.
Maskingum St. Regis Paper X N.A.T,
Muskingum Stone Container X 35
Scioto X 75

Mead Paper
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3

Waste Source Category

SOUTHWEST DISTRICT (Cont'd)

" Tim Value (hs § Effluent)

Basin Entity &C_ W C M P S5 PC Misa, Fathead Invertsbrate =
Grt. Miami R. Armco 003 X 11
Grt. Miami R. Bellefontaine STP X  N.A.T.
Grt. Miami R, Armco Coke Plant b 4 N.A.T,
Grt, Miami R, Sidney STP X M.A.T.
Grt., Miami R. Sidney STP ‘ X N.A.T,
Mad River ITE Imperial ; X 24
Mad River W. Liberty STP X 43
Grt, Miami R.- Miami Paper . X N.A.T,
Grt. Miami R. Bergstorm Papexr - X 43
Grt. Miami R. Sorg Paper e S N.A.T.
Grt. Miami R, Wrenn Paper X N.A.T,
Grt. Miami R, ° Harding-Jones X N.A.T,
Paper :

Grt. Miami R. Crystal Tissue X N.A.T,
Mad R:;.Ver W. Liberty sTP X 5 N.A.T,
Crt., Miami R. K & S Clecuits - X N.A,T,

i

gmwznzg

$ 00 8 0 3§ 8 1

B

5C.

Organic Chemical Processes
Waste Treatment Plantse
Cooling Tower Effluents .
Metal Processing Industry
Paper Industry

Steel Industry

Petro Chemical Industry
Miscellateous
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LOCATION AND DESCRIPTION CF BICLOGICAL EAMPLING STATIONS

APPENDIX

] Average
: Depth
Basin Stream Entity Station Quadrangle 1atitude~Longitude (Feet} (Character of Substrata
Scioto .Little Scioto Marion STP I Marion West 40%3601"-83°10"59* 3.0 silt, clays detritus, fibrous peat,
River & pulpy peat
-IX Marion tlest 40°34'17"-83°12" 14" 2.5 muck
111 Maxion West 40°22'50"-83°1). ' 23" 2.7 gravel, sand
Scippo Creek PPG Industries I Circleville 39°%32°50"-8256" 25" 2.5 graval, sand; detritus, pulpy peat
II Circleville 3993234%-82%56 45" 3.0 gravel, sand, silt; detritus, fibrous
peat, pulpy peat 4
IIX Circleville 35231 149"-82°58 16" 2.5 rubble, gravel, sand; detritus,
fibrous peat, pulpy peat
Paw Paw Creek Crown Zellerbach I Baltimore | 390501 57"-82035154" 2.5 boulders, rubble, gravel, sard;
: ' detritus, fibrous peat, pulpy peat
Ix Baltimore 39%50°41"-8223610" 3.0 gravel, sard, eilt; detritus,
. fibrous peat
Tiz Baltimore 39°50'33"-82936'45" 2.5 rubble, gravel, sand, silt, clay;
? detritus, fibrous peat
Hockdng fiocking River lancaster STP I Lancaster 39042122"-52935'36" 2.0 gravel, sand; detritus, fibrous peat
3 11 Lancaster 39941 '57"-82035'00" 3.0 gravel, sand, silt clay; detritus, -
‘ fibrous peat, pulpy peat, muck
IIx Lancaster 39C41710%-82936'54"% 2.5 gravel, sand, silt; detrivus, fibrous
peat, pulpy peat -
Clear Creek None I Clearport 39936'03"-82°38'43" 2.5 gravel, sand, silt; fibrous peat
II Clearport 39935140%-82°37'56" 2.5 boulders, gravel, silt, sand:
- - detritus, fibrous peat
IIT Rockbridge 35935'21"-82°35" 40" 2.0 boulders, gravel, sand, silty fibrous
peat
v Rockbridge 3993523"-§2%35° 34" 3.0 gravel, sand, silt; fibrous peat
v Rockbridge 390352182034 54" 2.5 gravel, sand, silt; detritus,
fibrous peat
- o
i
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LOCATION AND DESCRIPTION OF BIOLOGICAL SAMPLING STATIONS

APPENDIX

{Cont.'d)
Average
5 Depth
Basin Stream Entity Station Quadrangle Latitude-Inngituda (Feet) Character of Substrate
Peaver Little Beaver Mona I West Point 40043'05"-00°38'13" 1.5 boulders, rubble, gravel
Creek II East Liverpool 40043'41"~£0°37'05" 2.5 rubble, gravel, silt; fibrous peat
4§ 4 East’ Liverpool 40942'16"~80°35'07" 2.0 boulders, gravel, silt; fibrous peat
w East Liverpool 40°42'44v-80°33'01" 2.0 bedrock, boulders, gravel .
Muskingum Black Fork . Chio Steal Tube I Shelhy 40°52°43"-82°39 ' 36" 2.5 gravel. sand; fibrous peat
Mohican River Iz Shelby 40°52'47"-82039"39" 2.0 rubble, gravel; fibrous peat, pulpy
peat, nuck
11X ghelby 40952'50"-82039'34" 2.0 rubble, gravel, silt; fibrous peat,
: pulpy peat
v 3 : v shelby 40°53°07"-82039 35 2.7 rutble, sand, silt, clay
. - 3 .
Rocky Fork - Emplire-Detroit bs Mansfield North 409¢47:34"-82031 130" 3.2 boulders, silt, clay; fibrous peat,
Mchican River Steal pulpy peat
II Mansfield North 40°46'47"-82°31'08" 2.5 gravel, sand; detritus
Fortage Portages River Brush Wallman I Lindsey 41929'27"-53°913'31" 2.5 bedrock, gravel; detritus
Iz Lindsey 41°929'43"-g3012' 01" 3.0 gravel, sand; detritus, pulpy peat
Maumes Cttawa River Lima STP ' 4 Cairo 40°45757"~-8490044" 2.5 bedrock, rubble; detritus, fibrous
i peat
IT © Cridersville 40041%30"-84007°31" 2.5 silt; muck
h .84 Cridersville 40943'25"~B4007 42" 3.0 ek
v Cridersville 40©42:52"-84°08'16" 2.5 bedrock, rubble; muck
v Cridersville 40943°21"-84910' 25" 2.5 bedrociks mck
I Elida 400945°12"~44911 29" 2.8 bedrock, nbble; datrites, fibrous
: E peat
Town Cresk Van Wext ST® . B Scott 40°53'01%-84035'18" 2.5 gravel, sand; muck
‘ * 3 Scott 40054 '08"-84934 120" 2.5 silt, clay; mgk
TIX Watzel 40958'05"-84028149" 2.5 bedrock, sand, silty detritus
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LOCATION AND DESCRIPTION OF BICLOGICAL SAMPLING STATIONS

APPENGIX

{Cont'd)
Average
! Depth
Basin Stream Entity Station Quadrangle 1atitude-Iongltude {Feet) Charactar of Substrate *
Great Miami Mad River IT and B I 40906'18"-03915'52" 4.5 Band; fibrous peat
Dugan's Run
Ir Urbana West 40°06'04"-83947'54" 3.5 boulders, gravel, sand i
Iz Urbana West 40005'55"~83947'53" o ) boulders, gravel, sard, silt;
detritus, fibrous peat
IV Urbana West 40°04'16"-83°48 34" 4.0 - gravel, sand; detritus
Dicks Creak Armoo Steal Trenton 39928 28"-84022'18" . 2.5 sard, silt; detritus
1T Trenton 390281 21"-8492353" 2.5 gravel, sand, silt,
Iz Trenton 350928'39"-84925'14" 3.0 gravel, sand, silt; detritus
Bluajackat Bellefontaine STP I Ballefontalne 40920'57"~83°46 01" 3.2 boulders, gravel, sard
Creek I Bellefontaine 40920'56"-83°947'11" 3.0 boulders, gravel, sand
111 Bellefontaine 40°20'33"-83048°13" 3.0 boulders, gravel, sand; detritus
o'/ Bellefontaine 49020'34"-839491' 24" 2.5 sand, silt; detritus
v Bellefontaina 40021'47"-83°950"53" 2.0 gravel, sand, silt
Great Mlami Sidnay STP 1 Sidney 40917'30"-84°08°53" 3.5 boulders ,gravel, silt; detribus
River II sidney 49°17'13"-84903 ' 00" 1.5 . poulders, gravel; detritus—
- lime sludge 8
b6 ¢ Sidney 40915'52"-84°10' 03" 2.5 boulders; detritus, fibrous peat
w Piqua East 40014'50"-04010% 46" 1.5 bedrock, boulders, gravel, sand, silty
! datritus, £ibrous peat
Mod Creek Park Lane BTP T New Carlisle 39053°45"-84901 ' 56 2.0 gravel, sand, silt
Ir New Carlisle 39°52142"-84002'37" .5 gravel, sand; detritus, £ibrous peat
11T Fairborn - 398051,°34"-34203 419" 3.0 gravel, sard, silts detritus,
! g i fibrous peat
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APPENDIX
TOCATION AND DESCRIPTION OF BIOLOCICAL SAMPLING STATIONS

(Cont'd)
Average
: Depth
Basin Stream Entity Station Quadrangle Latitude-Iongituda (Feet) Character of Substrate
Mahening Mahoning River North American ¥ Newton Falls 41°11'48"-80°57'59" 4.0 8ilt, clay; detritus, fibrous peat
Rockwell 1 Newton Falls 41°11'52"-80%58" 12" 3.5 boulders, rubble, gravel, silt;
detritus, fibrous peat
IIX Newton Falls 41913'01"-80956'41" 4.0 silt, clay; detritus, fibrous peat
v Mewton Falls 41°14 '25"-80°54 "53¢ 3.5 .silt. clay; detritus, fibrous peat
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