
(Copy) 
II 

By Carl L. Hubbs 

Director, Institute for Fisheries Research, University of l1ichif;8.ll 

Read at Ninth .Arnma.l Conference, llichigan Sev:a&:e Works Association, 

Uichiga.n State Collef;e, March 30, 1933 

I ar1 not 60:in;c[ to bore ~·ou v.rith a sernon on strean pollution, nor ,rith a maze 

of technical detan nor a babel of scientific terns. I will present no statistics, 

no graphs, no detailed recounting of experiments• I vril1 merely present my views 

on the sub,ject of sewage treatme::-it in relation to fish life, just as I would if 

we were sitting down together to talk over this problem of mutual interest. 

My rurpose will be to indicate: first., the general failure to approach this 

problen with an open mind; second, the extreme difficulties encountered in deternining 

the vrhole, varied ill-effects of sewage on fish life; third, the lack of any sound 

scientific basis for fixing a legal limit for pollution in terms of dissolved 

oxygen content, biolo6ical o):ygen dem2nd or any other sir_t:le, simple test; fourth, 

the beneficial effects of sevmge on fish life, in the increase of food orga.r:isms; 

fifth, the dovetailing of fishirn:"., recreational, health and economic interests, as 

affected by sewa6e, treated end u.'l'ltrc::e.ted. 

Fevr of the problens arising from our expar2.ding population ~-re. industrielized 

life tr.ve been tacklf.d v1it~-1 a less open mind tha.11 has tr.e problem of strean pollution. 

Evon many of the scientists vrr.o have vrorked on this proble::J he_ve been unable to cast 

aside personal pre,judices and preco::ccei ved ideas. 
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Others ·who :-cave atte,:r;ted to study pollution fron: the scientific ar..rle have been 

s,:re.;yed, perha::::s unconsciousl: 0 , b:' t}-.ej_r m·rn persone.l interests, or by the viewr,oint of 

those vd·•.o have er_r:loye·d traerc to r:ab3 the investigation. 

Sir:ce 1ar:;/ scientific ,.en, ,vLo ~.re s1;.::c:~:osed to be reh.tively free fror., rrejudice 

and influence, have thus allowed their Freconceived idea.s and personal interests to 

mould their views e.nd coc'.clusions, it is small wonder that others he.ve been even less 

rational in their at+-.i tude tovmrd st rerun pollut::.on. Ya...l'ly approach the ;:roblen ·with 

the sririt of the crusader, bounc7. to right ·what the:r view Hs a [reat p1-1blic 1N-ronre. rre 

recog;nize that r,uch of histor:,c is tLe record of tl-:e :::.cccr_:-,lish"T,ents, for better or for 

worse, of the zeDlot and the crusader. 

Jut the problem of the effect of sevrage on fish lif'e, like other probler:rn of streaL 

pollution, is or,e that requires clear stro.ic,ht t'.c~_nkins, freed from prejudice and 

unte.inted by personal or fi:i:c.ancial interests, ond coupled with good, hard scientific 

work. This follo,-rs :not only fror.1 the difficulty of o.pproachi.l'lg this problel'i in a truly 

scientific way, but also from the iJ:1..herent cor.plexity of the effects of senag;e of 

r;i~ren sorts on fish life of different kinds, under varyinc conditions. 

The effect of scvrn.ge on fish life varies greatly with the season. D1..u·inr.: the 

winter, when the v,c.ter is very cold, fish are extrePely resiste.r:.t to tte sffects of 

polli.:.ticn, usu8.ll:,r survivirq~; unless ·the dissobred oJ::,gen ber~0ath the ice is entirely 

or almost er/cirely exhausted for sor,,e t:i.me. The rac1id rise in water te,-perature in 

tLe s;;ri::<: ::,r:i.::- c·s or, e_ critical rericd, 0.crhen .Cis~~ 2.re suscer:tible to unfavorv.1:J.e 

conditions, end often clie. u;s.in in late sur.r:er and earl~;- fall, 1::hen hifh water 

te:·peratures are at1~F.ined, the :.r~ish s} 01: 0 red';:ced resistr.:--,ce to 1ov: o:•:~rr•er:. 8Dcl other 

effects of :;_)olluticn. T;nl0ss a strear: or lake a:-proacl,es the cLaracter of e.r, open 

sev,er, fis}, oee_t!JS in i+, are usuall? co:~:'inec:. to aver:,, fe;1 drys in the yc2.r, ·:1hen. the 

le8.d to conrlj_tio:1s incompatible ':rith fish life. 
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T:-:c effects of se,,'r11ge 0::1 fish life also varies creatly nith time of day. Investi-

,:-:ators, especially t:--ose of· rer:11la.r l1r,tits, r.-:a~.-- entirely n::.ss the septic condj_tions 

vrhich ma;y exist for parts of a day in 8. strear1. It is not at all in:'requent for a 

lac.ly Se'N8.Fe-polluted st rear;_ to sl::01;r not o:r:ly snturation with s.issol ved oxygen, but 

even a marked supersaturation, r1.U1Tdng as hi~;h as 100 or 200%. This cond::.tion r .. olds 

espec~ally on SUJ:1_-riy ai'ternoons. The sane strerun j_s very apt to show s. f;reat reduction, 

toward rno:r-1iil-1g. 'l'o cite an instance, I o:1ce studied t!:e lo"rer T-i'.iver Raisin telOYT 

Eonroe, 1vhere it is badly :yollut ed by sacdtar-J and paper-plsnt sew-age. Dur inc the 

ni[;ht the dissolveu o:;:y[~en beca:;:10 entirely consumed, anaerobic decomrosition set in, 

hydrocen sulphide was produced a .. 11.cl reacted wit:: the reduced iron salts in the nater 

to produce ferrous sulphide, so that the water ran foul and lilacl: 1Jefore daylisht • Then 

the s1J.nlj_r:;ht fell upon the vrater, causing: the e.lg;ae to r.:anuJ'2cture oxyg:en, ,rhich 

o.x.:,r 1:-~_izecl the ferrous s1_1_lphide to form ;··Ihite colloidal sulpl1ur, so t}1at t~he stream ran 

·vrhite instead. of black. 

It is e:-:tremely difficul·c to dete1~ ... ,ine the kind and de;:::ree of harn, that sewa6e may 

do to fish life. Hhen the fish are acut:.lally l:illed outright and in quant:~ .. :~:', the harm 

is obvious. But when the fish are slov!ly kiJ.led off, the deaths r:1a:,r pass un:uoticed, 

or may be at-1:ribu.ted to causes other than pollution. The se~'mse riay chance conditions 

so th8.t the fr;/ o~•.ly are killed, encl the deud :E'r-: will not ordinarily be seen. Or 

the spavm rr12"~v.i "be _nre\re:nted fron hatcr ... in 0"'_, or ti-,e c'1e-:-rplonm<=>n+- rr·av be "f(l#c:;dA a'0 -,,- 0 .,.,.,,,J so _ ~ • -- Ji.. , S ~~ j_ _, ~· J .•• , ,J _,cct v < .l o M0-. I . 

incidence of ab.:---.or:::18.l or 

teratolo;:ical fish in ;r:oll1J_ted waters. Or the natc1.ro.l spe_0:;nin[ "beds ,~1G." be ci:.r;r-31•ed over 

1 t ' · Tl' d ,, '' . ' - . 1 1 c_•c;a.r .ne:u· oe s· , or reo.o.s in -cecrl:1:nca par r,.r1ce, ~~c fine slu~ce-sil~ will likely 

The ~)oll·1+;ion H8.? kiH the animal li.:e on ·;,hich the :::~ish no!·n1..s.lly li,0, t,.,,,us 
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in the River Raisin I find two or three year carp belovr ::or..roe to be about the size of 

yearling carp above town, and to hrnre only a fraction of the weicht sll.ovm by the cs_rp 

of their ovm age in the unpolluted water. This me&"lS a loss in total product:i.:Jn, ·which 

in the case of valuable fish may ·well reach serious proportions, even °Hhere fevr fish 

are actually killed. 

Certain chemicals, P.ven in minute qua.11.tities, have been kn01·m -1:c affect the 

tastP. of fish so as to prevent their sale • 

.Another probable effect of sewage on fish life invovlves the driving off of the fish. 

Jish unquestionably show a negative reaction tovn:i.rd water badly polluted vrith organic 

wastes, for they swim avray fror.1 such waters. Thus in the mill-~,onds of the River Raisin, 

when badly polluted by organic wastes, I have seen thcusa:flds of fish butting against the 

shores in their efforts to escape. -Sven if no definite negative reaction causing the 

fish to m'lim dicectly away is co.lled forth, the fish are likely to becoue restless, 

flitting hither a:u.d. yon. This may interfere with growth or ma1:e the fish an easier prey 

to fish-eatinr: birds or predaceous fish. They will lD::ely continue the uneasy movements 

until they finally land in unpolluted waters, where they will then settle dovm as 

good fish citizens, findh1g their retreats, feeding grounds, etc. 

These nervous movements which ma.y bring the fish to harm may be incited by extremely 

minute qua:_"ltities of pollution. In experimentin~; with the effect of ozone on fish life, 

I found that less than 0.1 :2art of ozone in one million of water was sufficient to kill 

small fishes., but that nru.ch sme_ller quantities, perhaps less than 0.01 p.p.m., too 

little to be recorded b;:,r e. very delicate chemical test, sufficed to throw the fish into 

nervous movenents, from ·which there was no quick recovery. Since such excessively 

minute quantities of ozone will produce an obvio11s effect on fish I'.lovements, it is at 

least possible that trs.ces of other chemicals in sewage may cause fishes to vacate 

wat eZ,s which will not kill them. 

A very indirect but probably real vray in which sewage he.rmfull:,ieffects food and 
1 

ga.t~e fish is through the increase in coarse fish, such as carp. Such coarse fish 

probably tend to decrease the better fish, by eating eg;r;s or fry, by cleaninr; out the 

shallow weed beds so that the young gane fish will be depri·J"ed of their normal and 
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needed shelter, b:r corc::ceti:-~~ for food or in some other na.nner. 

i.:nother vrn.~r i:::i which sevra6e ma.:r affect fish other than by 1:illinb then lies in 

the b.cree.sed incidence of disease. This is often to be observed in ,_Jolluted -;,raters. 

1,'~e have alree,dy mentioned that abEorally for:med or ,-,-,or-.stro;_,s fishes are so·~.etin:es 

co,,rr::on j.c.1 nolluted waters. Other diseases are also fre<luent in polluted waters. These 

are in part due, 0:re ne.y su1)pose, to "~r.e -;·;e8.l:enecl co:ndi-!:;ion of the fish. Parasitic 

·~;,r;orlns 1nay aJ:,ounci, especietlly t}:.e species ·vrhich produce li·ttle blacY c~,rsts on the sl:i21. 

Those species of r<J..rs.si tes rr;a;/ abound b. polluted waters, because the:ir nust first live 

in a snail before infer;t:ing the fish, ancl. snails are often increased b;y pollution. 

Bacterial diseases of fish are also cannon in ::JOlluted waters. One such disease for 

instance, causing the fins to be eaten away, was found very prevalent L'.1 the heavily 

polluted lower River Raisin. It is quite pos::;ible that sorc.e pathogenic bacteria 

are not ver:.' specific: as to their hosts, and that they may be ach,ally contributed to 

the stream by the cit:c sewage. Or the sludge l':l0SfHH, deposits or the grovr'chs of slimy fungi 

in the nolluted waters ma;y very vreJ.l harbor the disease-producing rnicroorganisr,1s., so as 

to render easier the infection of YJ.evr fish. (The sliP1.;y deposits in fish troughs hav-e 

been shovm to uphold e. srovrth of the bacterium causinr: a very serious gill disef,se in 

trout.) The bacteria concerned :r,ay even multiply in the slime or sludge. 

I could cite otr.sr ways in which sewage ma;/ harmfully affect fish lite indirectly. 

I hav-e perhaps gone far erol1 ;;li to shorr the extrel'.e cm:,plexity of the problem, and 

the diffjciJ.J.ty at determir1-in0 jnst vrhat har:r, the pollu-'.:ion 1Ai.y do to the fis:--i life. h:.y 

disti.irba..11ce in the natur::c,.l balance of ·,Jlant and animal life i:ri the streru:,s or lakes me.y 

seriously affect the fish life. The indirect effects of se~'rage in depletL.116 or ., • • .i. e.:..iminav-

ing the fish supply :·:,ay well be :-:-,ore irr;-:ortant than the direct killine: effect. 

Since it is so hard to deter:rlline the way in n'r,ich r:iollutioc, harms the fish life., 

or the degree of harm produced, it follovrs that it is extrenely d.ifficul"c to :'ix a 

def~ ni te sto.Y',dard of allov,able pollutior,. It is th8 ver~, rf,t1_ffo.l desire of sc.c'.ito.ry 

en6Lrners to have a definite !rieasure of debree of pollution w:1ich Yic8.Y be re1;ardecl as 

legal. But she ~re&.t seasonal and hourly variation in dissolved oxyger.. co.,,ltent or 

other pollution indices make critical, or eztreme, or even representative deter:-:-J_nations., 
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hard to obtain. The effects resulting: frorri t~1e disturbe.nce of th-;; balance of nature., 

:makA it difficul~ to estimate whether e. g:i ven sta..ndard level of pollution ':;ill be 

harmful to fish life. 

The en;:ineers or aclJ:-,fr,istrators or les:islators v,ho ·Nish to fix a legal standard 

limit for polliltio:-'.l us-i.ially want to base the linit 0:::1. dissolved o:7;en co:,ltent. They 

cor.e to the fishery workers with the request for i~1. • orriation as to the lovrest a.r.olmt of 

dissolved o:::yr:en which fishes vrill tolerEtte without material harm. The desire is to 

adopt a certain legal standard, such as 2 p.p.:m., 3 p.p.m., 4 p.p.m. '.)r sone other figure. 

The limit of 4 p.;,.:rn. has been particularly mentior•ed in this state. Wriilc we do not 

wish to say thv.t administrative expediency may not require such a limit, we must express 

ou.r opinion that any definite limit, of 2, 3, 4 or 5 p .p .:rn. • ., would have to be made 

without real scientific foundation. In addition to the diffici1lties of deter:Tining the 

lovr values existing in the stream, or of estimating the manner or degree of harm done by 

any dei:;ree of pollution, v,e encounter the difficulties arisinr: from the varied effects of 

the different elements in the sevrage causing the :collutior:., especially if the sevrage 

be untreated. 

7fe certafrl~r c:m r!Ot zive the engineer any def:'_:·dte ficure on the amount of dis-

solved oxyr:en which is just sufficient to suprort fish life • .An fil'iount of say 2p.,.::n. 

may just kill a r:iven kind of fish in a reasonable experimental time (say 36 hours). 

But other fish ma;-:r not be killed with this treatment; other khlds ma::, die more quickly. 

The killinr limit of dissolved oxygen varies of cotffse with the ten.perature: the higher 

the te'.perature, the more ox-.7sEm. is req1-1i:Aed to sustain life. Winter caught fish are 

V•ffJ resistn...-rit to low oxy'.';en., but e.re especially susceptible when subjected to rapid 

temperature increases, 0i ther in nature or in -:he laborator;-:r. Spmming fish are easily 

killed, and fish er.;gs or fr:,r r:2a;:r sue comb to di3sol ved oxysers vs.lues well above those 

v1hic!1 !::ill the adult fish. 

Even if we ta.."k.:e fish of a. single species at a. sinrle are and see.so:1 1 v;e ca...-ri :'lot 

7ive the death point L'l terms of low dissolved ox;:n;:en. Tr.e a.-:-,ount o:f' o:x:v:-eri 1ust 
• ~ V 

sufficient to sustain the fish's life depends also on the other material dissolved in 

the vrater. The a.r:.ount of cUssolved oxygen necessar:, is 1:novm to increase., if the al,ount 
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of dissolved carbor.. dioxide is increased. In sor1e experiments with sugar-plant vrr.stes 

vre fonnd that sunfish would live rtan;:r hours in rood 11 controln water conta.ir..ir:.r only 

a fraction of 1 p.p.m. of dissolved oxygen. But other fisl':, qu.i·':e siJT.iJ.ar, were 

quickly killed in dilutions of an orga:::lic vraste (Steffan ts vvaste from a sucar pla..rit) 1 

in which the oxygen level ':,as held up to 5 or 6 p.p.m. by co,:pressed air. In sor:ie 

natural waters fishes may continue to live for considerable 1,eriods of time in vrater 

almost devoid of' dissolved oxyren, merely si,ovring their distress b? lap~)inp: at the 

surface. In other circu:rrista.rices they may be killed by organic pollut ~ons when the 

oxygen level is moderate. Thus in Iowa it has been found that fish rrtaJ' be killed by 

ciec0.ying; algae, even thour·h the algae not dying are able to hold the oxygen level above 

4 p.p.m. (obviously through t.he process of oxygen production by the live algae, in the 

sunli;ht, in quantities sufficient to more then take care of the decor:-1position of the 

dead algae). It is possible of course to determine for fisL of' a r;iven species, a.p;e, 

sex and season, just how little dissolved o:,ygen is necessary to support life., tm.der 

ru:J.Y given conditions. But these conditions vary trenendously with the stream, the 

seasoc1 and the amount of natural pollution., as well as with the nature and amount of 

the pollution subste.nces being discharged into the strer..n. Since we can not readily 

deten::i:"le the arcoimt o"'.. ... dissolved oxygen just low enough to kill fish in natural waters, 

we certa:i.1·1ly would find it a very difficult task indeed to determine the less direct, 

but perhaps more importe.nt i..ndirect effects on fish J.iJ ... e of any given low value of dis

solved oxygen. 

In sor.1e states, the attenpt has been made to deterrni:1.e a low oxyr:en value allowabel 

for polluted vrrtters, usi-:-i~ biolorical oxygen demand b. conjunction with dissolved 

o::ygen. The proposed value ha.s been called the "fish zero", or better the oxygen 

reserve. This is obtai:1ed b~• subtracting the 00) • D. from the D. o. If the result 

is over 3.0 p.p.'.'11 • ., the condition is termed satisfactor-sn if under 3.0 p.p.m., un

sa">~sfactory. T:his T:etr.od !,e.s the adYante.c:e over the si::n::,le dissolved ox:n;en sta1'"dacd., in 

that it makes it less important to be on the [round vrhen the D.IJ. is at its lowest point. 

Tte B .o.D. tells after a fe.chion 1flhat ma:· be expected to happen to the D.O. under u..n.-

fe.vorable conditions. But it does not follm'T that s. strerun with an o:z::'['.en reserve of 
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under 3.0 p.p.m. is unfit for fish life. The vrater ma-:,r carry a B.O.D. higher 

than its D.o. (thus 6iving a ne 6ative val~e of oxy~en reserve), yet be rather healthy 

for fish, if the stream is frequently well aerated bjT flovrin:; over riffles or druns. 

Other states, as New York, have frankly recognized the extreme difficulty of fixing 

a legal limit to pollution on a cheraice.l basis. Hew York has been using instead the 

"minnovr test", to determine if there has been a violation of the lmv prohibiting the 

discharge of substa..D.ces injurious to fish life. In these tests, it is determined 

whether minnows confined in a live box in the water die. The difficulties in this 

test are perhaps as great as in the chemice.l tests. Anyone who has tried to keep 

minnovrn alive in live-boxes, knows how difficult it is to do so, even in unpolluted 

streams. Then different species of min1,ovrn vary creatly in their resistance• Further

more, whether or not the minnow will die in the test will certainly depend on how and 

where caught., how long a.rid in what manner treated while being transported for the test, 

and on how great a difference exists between the native and polluted strea", in respect 

to temperature, chemical content, etc. Also, the pollution may injuriously affect the 

fish in other ways than by causing death; or it may be difficult to make the "minnovt 

test 11 at the right time and place. 

So far as I can see, no simple test for the lovrer limit of allowable pollution 

me.y be fixed, on any good scientific basis. 

Any estimation of the effect of '"'ollution on fish life is coruplicated by the fact 

that most sewage, especially Sfu"'l.itary sewage, is at least potentially beneficial to 

fish life. This is a pcint which is seldo:r.i even mentioned. It would be rer:arded as a 

heresy b:,r the anti-pollution crusader. It is a licht on the subject against which even 

supposedly scientific investip:ators have blinded them.selves. It may be that recognizing 

the benefits of sevrage to fish life would weaken the case of those striving to control 

pollutiou. But I feel that stating a partie..l case, hic'ing half of the problem., is 

merely a forr1 of deception that can v.rork no good in the lon:-; run, for the truth will 

come out eventually• Furthermore, as we shall preseritly see, recor;nizing the ad

ve~,i_tages of sewage to fish life strengthens the case for thciraugh-going sewage treatment. 
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The beneficie.l effects o:'"' sevrage on fish life lie in its fertilizin[ qualities. 

Sanitary se,,-raze is very rich in !'.itrozen, ru:.c. h2.s a considerable co:!:1tent of phosphorus, 

pote.ssinm and other fertilizinr: elenents. Aquatic cro::,s ce.n be increased just as la,--id 

plar..ts can be, h;/ the addition of these elements to 4:;he :r_utriti ve raeclj_um. Numerous 

laborator:/ e:·:periments have shmvn that- tr.e addition of !:.itrates '.3.J.7.d phosphates stimulate 

the aquatic grm•rths. It is becoming the star7.dard practice in fish culture to fertilize 

the rearing ponds with nitro;_;en-rich meals, such r.s soy-bean L!eal, vrith phosph8.te 

fertilizers a,,.,,_d wit}, sheep manure. Since sanitary sevrage carries very si:mile.r substances, 

it is clear that it is capable of increasing fish production also, throug;h the in-

crease in the i-:,lants and then of the sr:w.11 animals on which the fish feed. The ac

cumulated ex1)erience of the centuries in Oriental fish culture h,0 s denonstrated the ef

fect of sanitary sewage on f:i.sh production. Over there it is the custom to place the 

privies over the hmumerable little fish ponds, so as to fertilize the ponds directly. 

The reason why a. Se.andina.vian lake produces an 1.L"rlusually high fish production in pcunds 

per acre per year was found to lie in the fa.ct that the small village on the lake dis

aharges its sewage into the lake. The fact that Le.ke Erie he.s over the ~rears yielded 

approxi!nately as much poundar;e of fish as all the other Great Le.kes c0mbined may ·well 

be due in part to the fertilizing of this lake by the large hurnrn.1 pop,1lation which surrounds 

it. J.i'ter the sanitary Sffi'Ta[e of Chicago was diverted into the Illinois River, a 

marked increase in the coJ11.r,ercial fish yield of the river .-ras reco:r-ded. 

This increased yield of the IllLiois River, however, did not : old up. Gradually 

a thick septic sludge was deposited nee.r the hee.cl of the sanitary cenal, ma.kin"' that 

end of the system unsuited to fish life. As the slud6e accumulated it advanced clom1-

strearn, year b:i year lengt'."ce~1i.11g the virtually fishless section of the stream and 

shortening the lower :;;ortion of incre!:!.sed fish production. This process haci continued 

unt::.l a fevr years ago, so that only o. f'e-:.· of the lo·,·rerrr.ost miles of the stream renaL··ed 

in ~•is}_1 ;roc1u.ctio!l, tl10,1::~h t1-.is s1-:ort section still sh.01°-recl e.. hi;-')1 prod1,_ction. IT01:r, 

as c:,,_j_cazo is installinr sevro-re treo.tner/:, the zone of fish -::,11oduction is e,re.dually 

proc:ress:~r-;;; t1.pstr·r:-em, o.s the sludr,;e is bei,J· rer·,oved faster than it accu:r::ulates. 
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It is the e.ccunmlation of sluc1.ge which is one of the most ba.>1eful effects of UJ."1-

treated sewage. The septic bottom putrifies under conditions of anaerobic decompositior.., 

producing substences to:dc to fish life a.."ld obnoxious to men. The formation fo sludge 

in the great rivers is acceler~ted ' · 1t · !? . .!10. s:.. ,lr.g. The fine soil particlec 

pick 1.ip tr..e sm·,e.u-; particles ~y adhesion., encl carr:,- then: c.ovm to forrJ. a slm:l;; de-

composing s).t~d.gy mud of hig;h orcanic content. This suffocates the useful bo-'ctom life., 

and in decoqJos:L,)': me.Jr.es the oYerl;yirJ[: v:ater less fit for fish life, or for hum&n use and 

enjoyr;ient. 

Incorplete treatr-:ent of sewe.Ge is a poor ideal. It is at best an alleviative s.:ud 

not a cure. The meJ::e-shirt of :merely poncliq; sew·a6e rich in orpmic we.stes is par-

tir.nilarly unsatisfa.ctor~y. A.Y1.aerobic decor0position vrill 2.et in, produch";-::. a local nuisance a 

and at times discharginc e.n effluent into the stremr. nhich nw.y be r:1ore toxic than the 

original re:rr soi:·m.r;e. Then accider:i.ts occur. .An innocer.t :muskrat rr:ay bore his tunnel 

+J--.roui;h the retdd.r.g dike. Ho little Dutch bOj' t•eir,c hsndy to plug t:he hole, the ,;;hole 

contents of the retie.niq:: pond me,y be dische.:q:;ed into the strean. The flood of toxic 

waters then nu:;hes dovmstrearr:., cleaning; out the whole stree.m of its fish life. This 

is not :t,tere tr.eory. It has happened a number of tfr,es in our ovm stE>.te. For ir.stm,ce, 

once in 1921, the dike of the retaining nond of the sugar pla..rit at St. Loiiis broI:e out, 

resulting in the vd.pirc.c out much o:f' the fish fauna of the Pine River. 

The ut::lity of thro1.,.ch sevrage treatment is now obvious. It produces no nozicus 

sludte deposits• The oxidized nastes virtua.11:r eliminate ox~T.en loss in the streru::., 

pre~,.rerct tr.e excess acc1.mmle.tion of carbcn diozide ca.r:d other products of aerobic decomposi-

tion, and eliminste the r:ore:6c"10::x'..ous products of e.:::aercbic deco:cpo:::.it:ion. The ls.rt;er 

part of the nitrogen, phosphon~s, potassitm: n:d other desirable fcrtiliz:l.r.f; elc,::c1;:;rcts 

are ret8.ir!.ed in the e::fluent of the treatP..ent plar,:t. .And the nitrogen and phosphorus are 

added in the ozidized and solucle fon: of nitre.tes a::·d -;::hosphetes, ':rhtch are directly 

utilj_zable DJ tree vra.ter ple.ntc;. These in turn c:-,.J.pport tr.e anirns.1 life on v,hich i:J,_e 

fist feed. Tr:e fish cer, spawn on tLe cleaner br.ittom or in the v:eed beds, s_ccorcl.ing to their 

we.:., the ;/OUll[" fish vrill fir~d vreeds in v;hich to seel: shelter e.nd the v.inute ortanis:t1s on 

vihich tbe;'/ :.;row, and the larcer fish v;ill :•ir.d t:he lG.rcer foocl Vi.rJ.cn t"':,ey prefer. The 
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o'cnoximi::; e.rpenr2x1ce end oc.or. The vrater ret.iens its oz:,::.er, so the.t t~rn oq_;cr~ic r,1attcr 

rcm&_:i_:c inr_:; is dis ir,"~et;rated b~, anaerobic decor:_pos i tj or..., thu:o EYoi6-in~: tr-ce production of 

the unsaturo:tec. cor;cr,ouncls, like hydro Gen sulphic'e, ,·rhicl'c t=.re sc obnoxiovs • The p2tho-

_c-:enic bacteris. are su:.:-."ficie::ltly destro:y-e6. to Pake tl,e vrn.ters safe ar~ain for boe.t:nc end 

svrirodn1;:; imd much r,ore satisfactory for city ·water sup}?ly. 

Thus the :l.nterests of better fishirsc are dovetailed v-rith other recree_tj_onal in

terests, in1d vrith property values., SU!T'J.-:er cottages will spring up alonr::': the purified 

strear;-,s away from the cities., m1d in and near the cities the stream cic.e property vlill 

be !:tvEdlable for better homes. A co1 parisor.. of the home-site ve.lues alo11g the Red 

Cedar just ebove East La.>1sir11; snd e.lonr: the GreJ:10. below Lensiq; v,ill suf'fice to shovr that 

the elirdm1t:_on of pollut: on has a real collar value. 

But rerhaps even rr1ore i:r.-.i-ortB..nt than the increased economic values which result 

from cor:,plste seFace treatr:ent, are the increased recroctional valw.es. A bee.utiful 

strec.Jrc-sic.e :9e.rl= in e" cit;,- ca2:1 serve r:ca11kino. more sic;nificantly e-von thour;h less con-

cretely thBJ.1. a mere increase ir.. Honetary 1·realth. Our strc.:ined o..nd industrialized people 

neecl recnmtion in incre8_sinz ru 0ount. 'Nhere can 1:1e..n enjoy a duy 2::ore pleasaYJtly than 

along a beautiful streari', cJ-,osen tr;.,,stinz pla.ce of the ;<01.u1g, favorite subject of the 

artist? P.nd if r~ood. fisliing be ir1 order, ma:y :no-'c the enjo:nne11t of the dsw:yr be perfect? 
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