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| Zarly in ¥ay 1551 Mr. Danlel L. Lynch of the U. 3. Atomic Znergy
Cormission contactad the "_31010;37 Zecticn of tis Enviromeental Health Center,
?ublic- sealth Jervice, in regard to collecting fish froa Paddys Rm and

‘h-a Great ¥lard River in tie vielnity of the proposed Fernald Plamt of the

A.2.C. It was desired to seeure these fish for background studies to determins

amtnral radloaotzvity in the fish of the area previcus to the cperation of tis

?ernald Plant. It wus agreed trat ihe 3iolozy Secti?n could ~ake these collec-
tions and the s&m in question Qero examined early in May. It was found
that Paddys fun dried up in 1ts contral particn and that the Oreat Miamd River
carried large amunts of organic astes. In a letter dated Kay 17, 1951, to
¥rs lynch, it was suggested trat some studies should be made of £ish populations
present in tlese streans prior 'to tre operation of the plant. This was con-

; cidared espacially desirable ror the Great Mand River because it carries a
hnavy pcllut&on load v‘zich nxy ‘Increase in the futwre. Studles above t.bc’

--oatfa.ll fron t.!‘e Fernald Dlant prior to the operation of the plant would

o

servs as a basia ror dateeting significant streanm ehangea dus to increased
pon.xtion mtering tho river upstream from the plant. In his letter of
‘hy 31, 1951, »r, Mmil Tiserbud indlcated the desire of his organization

- to -ava trcse. studies _rada. by thﬁ Environmental Health Center, reixbursement
_ t.o be rade on tre basis of a Fora 1070 in the amount of $1500.00,

pugmm——s R R N e sl T T
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S TRODUCTICN
A rec&xnaisaanu surny of envirommental corxditions and {ish
populations in Paddys Run and the Oreat Miamd River ware carried out du=ring
July, August, and early Zepteaber, 1951. Tre aims of this investigation
vers as followas to securs samples of the Vvarious specles of £ish rresent
{n ‘he two streams for ths determination of natural radioactivity or lavals
of radicactivity present in the loeal fish pravious to the cparation of tte
Parnald Planty to sceure some knowledge of environmntal conditions in the
streans prior %o operation of the plamtj ard to learn somstiing of the fish
populaticns in these atreass in. the vielnity of the plant so that future
marked changes in tre composition of the population ean be detected.
Deseription of Arsas Studied and Proesdures
I -Paddys Run
o Thmmtionsd?addyl&m,mahonmwabdovtra?mam \
nmt‘_'a.rea, wers seined to gain a qm].itatin md qmtiutin measure of

S
~the fish populatlon. Tre upper section is tbe bend of the strean lyin,, §§
between the Mghways in secticns 30 ad 31 Te3oHay Ru2.3. Fish collection L
No. l’uaa mede in this area. This portion of the strean 1s fairly typical \\;
_of a s::all warn water meadow siresm. - iiffls areas are short, shallow, nd .‘:\
Tatker flat while tbe pools are wide and long with depths usually not exeeeding ":‘),
two feet. The riffles are largely of f{ine gravel with a uttla rukhls ard the }
pools have clay or silt bottons. The water in this area is turbid and m.//
About one-fourth mile belov the point whers Paddys Run enters the

4
. 3 {
north vodary of the project area, it entirely disappsars ard the strean bed & i

v -
3

the point whers the rallrcad crosses the strsax below the sroject area, <
- , . - . R /\Q@ k:.‘,’\\i\
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extanaive spr'ngs enter tie streaa bed, Tbsy form a clm eold stream ”_.\ \'v’

.havin,g the general appearaneo of a tmut st:oar:. '_ ‘-‘iah collection 0. 2 0\\
vas -ade ln about a halt vilo porticn of thia ttz-m ucti.on uhich nos inl
’4aeetion 7 .Z.N., 3.2.8.‘ T‘:iz .-.action of stru: is chanetorlzod by s’mrt
@_,__Litﬁﬁ vide Mx:m!, g ' pools an'.l cloar eold mth;

?1813 @llaotion Ho. 3 ws taknn t‘rom tbo lounr halt xle or rore of
A treau "etmn t.}-o lot-ast hic,hvay brtdge 3nd the Jnncﬁ.an of the atraan
Vith the Gmt “am ~1m- vEich 1ies 1n section 15,1' 2., z.z..,. In thta
iportion or tre atrean tloods and msion tro mch aoro sovere. iven inring
“periods of low n.ov tl:o uater 13 slightly tzn-bid andit u consider;bly arner
:than in t'-o atm'z soction Ju.st abowe. ?locd and ailtiag rave rendersd environe
nental cordltioua lasa favcrable ud tpa fiah popuhtion is szrallar. F‘isw
colleetions 1n °ad@a ’tnn vore 1ade by Peans ot tied tvim seima of
Ijh to 3/8 1nch sqwu wsn. Soima und wers 2 10 md 25 foot straight

£
uinomda}étoothaguim.__‘ _:'

. _ ?uh vere also eollecud rrom a farm pond locatcd on the project.
Bacause this pond iB so near t."' Latallations it was Jn:le,ed t‘mt it night
givo sors indications ot surrau runofr a.nd sround seeptge “e >ond exceedz
6 foet in depth md ’:u a good stock o.f bl.xegill u:d laree muth buss. ;om
ofthesowameonectedbymmo!a%footbagsaim. ‘

L - L. M ° ‘ AP

o ) Great ’imi Rivu'

Tre Jrut ﬁiami ruvar, mla.siw of its largeat ‘*ranc the mtam..ar,

draim an area of soxe 3900 squa.re :'d.loa. .aecau:c tho "hiteuater Joins the
G!'eat ‘.’w-:i Juat abavo 1u J'metion uitb t):a Ohio a‘lvar, f.ha rza,,ority of t.".*.s
drainags ares is sbow t e Fcrnald ?lant. '!’}:n mtion ot t.ha xeat ?ia:ai aim

traa "’a.yta: to miltou, Obio, reeaivn tho mjor por’ticn of tae crzanic vastes

A
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entering the min stresnm from Tipp City to below Maxiltan, expressed as
population squivalents are as follows: domestic sewage and industyrial wastes,
635,750, paper industry, 387,000, other industries, 125,000. This gives a total
population equivalent of 1,150,780, The total sewngs load of tre stream is
conaiderably larger, howsver, as ths above total does not inclide wastas

from Springfield, Urbana, Troy, Piqua, Sidney, Creenville, Bellafontaine, and
sgveral otier amall touns. The City of Hamilton and 1%s assccizted industries
léad a1l other ocommmities in the amount of waste duehfged into the Creat
Mani River. : | i |

The river is, therasfore, noticeably pollutad in the vieirity of

the outlet from the Fernald Plant. Because this pollution mey inerease due

‘to expanston in inmiustry and growth of population it is desirable to have serm
check on stream conditions abeve ths Fernald Plant. This is sssertial if
changes 1n'the stresn dus to pollution added above the plant are to be
distinguished and assessed in emder to obtain a correst evalmtien of chasees
actually prodneod By the -?'rmld plant.

. Studies of the fisk populations wsre made in three areas or stations

on the (reat Hlami iiver, one above and two below the planmt outlet. The upper
station 48 located at and just talow the btridgs whsre bypass U, S. 50 crogses

" the river near Vemice, Ohlo, section 3,T.2.3, R.2.3. One dowastrean station
18 located below Hew Baltirore, seciiomsl and 18, T.2.H., R.2.2., ard the other
Just sbove Maritown. All fish were eolleqtodbi means of two bag seines, one
being 36 foet lang, and the othar 160 feet long. The sraller seine we3 used
to suple populations along the ’.:axt in skallow water while the large seine

\uaa 13ed to sample ths >daep socols. It was sst froa a boat and pulled with

-
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ropes. These seines Iad a zesh of 1/k and 3/3 and 3/8 ard 1/2 irches and
a depth of 6 and 3 feet respectively. Ail seining was dons dwrirg July
and lugust which is ths usual paricd of:‘lov flow. Stream flows at Samdlton,
Ohio, diring the month of August are hsted in Table 1. 4
N T posours
PALDYS RUM
Fiash were collsctad f{rom tiree sections of Paddys munm, one above
ar.d tvo below tis Fer".ald '-’lant Area. Ths fish taken in each area ars
eor.sidared as sns collaction. Collesction ko. 1 was :ede on July 23, 1751, in
the hand ef t.a strean bctwen the roads adjoining the Norris Famm in secticns
30 ard 31, To3eNe, R.2.E. Callsction Ko. 2 was rade on July 25, 1951, in section
7 '1‘ 2.23., Re24%, ard Collection Toe 3 gs rade in sectzon 18, Te2.¥s, Re2.E.
T"ae species of fish takcn in each of these sectiena and their relative ahundanco
ere shown in Tabla 2. eman smﬁish were takan in considerable muvbers at
Sta'riou 1. xhe Ang ea.rud snn.ﬁsh and lvbrida 'betm it and the green

’1sh reac‘wd a size auitable for angling. I":uy vers isiken in all cools

\
axd could provide some angling. In__t_hg_atddla.mion. Station 2, o fish of
axX
Mrﬁam were tahm Just belav we ant.ranea of ihe sprirgs [y

' Pub
the strean had a fauna wacterisﬁe of s trout siresm. Co ttus, co=romn T

stiékera; blackmud d.aos, ard stonerollers were coron té abuncant. ifter
‘tfrnrvellir.g Lor ashort diémo the uatu; begnn » vara np ard other spéeie#
appeared. | a I “ |
. The lower oort.ion of tr:é stream, éectd;oa 3,- ia snbjéct to: severs
noods, t.obankz are ero&ed, snt and aand )nva collwted in the pools, ard
conditions m 10:3 favomble tor fi:h. The nsh popuhticn was much smallep

N
>
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) tha_:} ix;} f"\.‘f gec iona abm, ar, R f w o: rocrent.toml 1=port.am:e vere

taken.

——

A colluc‘icm was -udo in t.be faaa poad uhich i3 on the west side of
t":e n«oject arsa ear ’addys ..:n, on ingnat 2, 1951, and onl;' two species of
nsn vere ..azcen, blusgills axd largomuthad baea. "’::eao wors fairly
lbxmdant ard in fine eondi*.ion. 1"10 la.rgamuthﬁ basa are svidently of gocd
si»e a9 sevnral we!gring tvo to thrae pounds were caught and released. A fow

ﬂsb mre “rosetved for ra.diolorical studiea.

CRIAT LAY ALV

| Sgversl seine haula vers .«ado at tuo varioua stations on tiie Creat
3'13;&1 fliver. it 'uaticn 1, .Located jua‘ below toe 7anice ridge, cection 3,
T._.—I., n.Z.E., -ive hauls were :nada uith the 160 ;oot aair.e. Tre rumter and

wi,bht af fish taxen in ea:h et 'f.rese ‘\.aala are wwized io Table 3. A total

) cf 22J .-sh, m‘":i..g 62.5 pcunis, ¥ere taken. T\Ls w28 an average catch per
m}. Qf 5.6 fi’h, ,,hing 12.5 ?C‘ -

""'-e smnar fisb.es w*dch are umlly fm:nd 1n tm ahallcnr uter rere
aa;a:)led by means n*" a 36 foot ..ag sei“a Six na.slz each 100 foet»long wers
nafle at statian 1 w:l.t“ the seins. Tihls aollection of nsi'.es has bean "csignatad
as C.ol_ect.ion IA. "‘m nn.mbera .ard siza of tl-.a du"crsnt spaclss taken -n this
callection ars sumarizad in Table L. o C

"4t statiom 2 vhich 1s mz balow Mew aalumr-, thres eollecticns ‘vere

'-;de. Tive :auls were ~ade vith the 160 foot. seim. The rishes taken in t-ese

hanl: bsve been &esi@atad as Coneaetion Yo, 3. “’vo eollactions wers -ade at

this stat.ion with the 36 'oot se:lne ’rhe ﬂrat onc, doaigmtd as 3A, _

'eonsiatad of fcm 10.: toot ‘mnla, an:l tns ueond, 33, znpriaad five 100 Poot

hanls, mdeashortdis‘uambelovn, inthevieixxltyoftheBndORailroad
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-~ -“Bridge. The species-of fish taken in these two collections, their sise, and
number sre summarized in Table he The nurber and weight of fis'es taken in
esch of the seine hauls of collestion No. 3 are tabulated in Table ¥o. 5. The
average catch psr haul was 14l £4sh weisking al-est 13 pounds.
Three fish collcotions were alse made at station 3, which is just
above Marditewn. Fear hauls vere made with the 160 foot ssine. Fish taken in
these hauls were desizmated as Colleetion Yo. 2. Colleotions 24 and 2B each
| consisted sf six 100 foot hauls with the 36 foot bag seine. These bauls were
{ made along the shallow sidsofthes‘_&ean at ard just below the area where the

. eollection wrs made with the 160 foot déine. ‘Soacies; alze, and musder of
f1shes taken in collections 2A ard 28 are sumearized in Table h. Plak taken in
sach of the four seine hanls meds for eolleciion Ye. 2, are listed in Tadle 6.

T-e average catch per Pmul was 3§ fishas, vedshing 1.3 Ids. - | T

- et . s
PN L. N N L <y

PISSOLYED OXYGEN STUDIRS ~ - & =~ 7 - =i

2% - Investizations rade on otier 'au-eg:é"bennw with organic wstes Have
shown that there 1s a considerabls dinrnal variation in dissolved oxygen content
ird the pH of the strean water. In order to detarmine the extent of such
viriations at the tiree stations under study on the Creat Mazi Ziver, a 2lh-hour
sarpling run vas earried out on September 6-7', 155'51. Sa~ples wers taken hourly
~ at cach of the thres stations om & 2i=hour period. T DO, pH, and air and
vater terperature at ocach station sach hour are listsd in Table 7. 1t vill
be noted that there is considerabls dimal variation in the dissolved oxygen
ard oH at sach of the stations. Tt iS5 drotable that these variations were even
gheater &urirg July and eerly ‘ngust when the nights vers wara. On warx nights
vhen ths temperature does not zo Yelow TS® F., it is piobable that trare is

N B
(RN - - -

g r




2390

nry littlc dtsaolvod uynn at Suuon 1, botvnn h and 6 o'clock in tie

o8 e

uorai.ng Fou:ly um*inns ot dinsalnd mgon n.t uch atstion over the

- e -

2h-hour period are shown graphlcally in ﬂ.gum 1.

e

-pmx'w STDIZS ¢ Lo -

- a—

Lo

Hourly olankton tanplen vers taken ateach station at tha same time the
mtcr sarples wvers taken. Ten of t.ha seventy tw samples have besn counted.
Geaara and averace mmbcrs ct plax&tnn orzacisms per nl taken at each of the

-3

7 _stations at certain mli.ng hours are listed in ‘rahll 3.
w7 o nxscnssxm

-

The ltuu.n in Paddyt Bnn indiato that rish suitable for sport fishing

are larzsly oonﬁned to the area of tie stream abcve the Fernald Plant. <lahes
belov thre al#nt ﬁailo-?abundanf. are largely forage species.

LURY

:_ ?1ah taken with the large seine in the Creat Waxd etlvu' are mainly
eura or rongh tisb vhich are tolerant of pollution. ‘f‘ha rolatiw abundance
ot’ t‘*c prircipal spcciu in the catch at each station are ahom 1n Tabla Fe

>,Carp ranked first in weight at stations 1 ard 2, while the comm v’d.te sucker

= was first at station 3. These two Species are outstandingly tole;fant of
crganic pollution. ?ho common white sucker ranked first in mmbax- at stations
1 ar* 3, vhila t:e gizzard stad was rost abundant at station 2.

T "'hs cat.cms with tte gzall seine are not 30 indicative of collatiom
eo':diticas. As a group thre mimow vers d.oxd.mnt. in the populaticn, Rotropis
:aoilcptarus \;ging the =most adbundant species. }bre small moutbed “ass were taken

" at station 1 tham at azy of the other stations. This is the revarse of what
‘would te axpected as the dissolved cxygen becomes very low in tnis area. It
xv be trese _;’131; were planted or ihey have mved down from Indiam Creek which
enters a shor-t diatanes upstream. A4lso it iz possidle that flovw from Indian
Creek follows along the north bank of the Stream whers the bass wers taken.

9
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Figure 1

Range in Dissolved Oxygen Content
Great Miami River
September 6-7, 1951

' -

_ ././ s Miamitown Sta. 3.0
l’\lll ' / \

N\ : ~e—- ,+New Baltimore Sta, 2.0

/.uu...-.nl.l.._.// /. _Venice Bridge Sta. 1.0

—

10




48 irdicated in Tablo h, on tba buil ot individual eollections
the murber of :poeiu of ri:h ‘taksn in each” uctinn proceeding downstrean
was 14, 17, and 18, amnvu-, £ 211 eolloctiou m considersd, the grestest
variety of species was takon at muon 2, below M Saltimore, whers 20

different species wers eolhctad In general, m xmrbor of specias in a
polluted siream increases. vith diataneo from tue scum of pollutien.

As indicated in ‘rable 7, dissolved oxygen bocom very low at station 1
dering the nighte Cn a hst night during low ﬂ.ol it would probably virtually

_disanpar at this station .‘.n aid ehannd. Dinrml varutimu in dissolved

| oxygen and pH indicatc pollutinn and largo algae popnhtim which through
photosyntmm cause a8 superuturntion at oxygen m the afternoon. The plarkton
‘studiss reveal a very hrm populat.ion of algas 1n tho mter. is a whole the
studies indicate a progressive self purification of the Mau with 4istance
below the Tenice Bridge. | | |

. REPERENCES

| %D111, Sruce M. 1950, Febile Laboratory Survey of the Maxt River Sevage

and Industrial Wastes, Vol. 22, %o. 11, pp 1LéL~-14Th.
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TABLE 1

 7LOWS IN THS GREAT MIAML RIVER AY

HAMILTQM, OH10, DIRING AUGTST 1951

DATR

- DISCRARGE
- IN CP3

0ATE

CROELRESvawownerwe e

7
73
721
-6

652
- 675

75

S
)

682
680
650

- 622

17
13

REERNRE

26

a7
23

=33+

-~

DISCHARGY
T CF3

Lo

BBNCBERIEIERERS

phe S
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r‘:r’ .

$27C723
E——

Catostoms ¢. ocowwersopnii
Covson whita sucker
tronia eormtus ehrysocephalus
Cormnn shinsp

Notrosls ustratilis cyanocephalus
Yorthern rod-fimmed ehirer

Semoti1as a. atroraculatus

Bornad dacs or Horthern creek ehd

Canpostoma 3« anomalum
8tore roller
antnichthys atratulus meleagris
Wostern dlacgk-nosed dsoe
Pimephales proralas propelas
Horthern fat-headed =inmow -~
Rybortynechus notatus
Blint=noged =innow
Pricybs Succata
S{iver-jawad ainnovw
¢hrosorus erythroguster
Red-telllisd dace
Argiurus natalis natalis

L)

Borthera yellow Dullbead ... ..oo e

tahthys s. spectadilis
- Teprtmarn orangs throatsd darier
Catonotus f. fiabellaris
RBarred fanwtailed darter " -

i -

Laposis cyanellus A ;
oreon sunfish 0 e - . iz

Levoris ~egalotis regalotis ¢ :
Central long~aared sunfish

Marapterns d. dolomien -
Srallesputhed tass

Cottus bairdii Sainmdid R
Mmacdler or millers thumbd ~ = 7

PiDIYS RO VIS -

oSS A e g

—re— o b————
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