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THE ,vATER SUPPLY OF ALLEGHENY. 

ENOJNY.EJIS' SOCIETY OF WESTEnlf l'J,;KNSYLVANIA, 

.At the rcgula,· meeting of the Soriety held Oeto\Jcr 19th, 188G, lUr. Dcm11eter in the 1·hair, d1scuselon was continued 

on '' The Water Sup1,1y ln .Allegheny." 

Mr. P11n.L1rs: I do not know that I can say any· 
thing nt all to throw light on the present que,tion. I 
carried out some examinations of the water in the 
Fpring of 1883 and fall of 1884. The conditions were 
so different tl1cn from what they are now, that what 
was true then would not be trne now. 

I understand that one of tl1e que,tions that come up 
at the last meeting wa.'l, where the source of the sup
ply couJ.l be looked for, if not from the Allegheny 
ri,er. If yon take the censns of population from 
!,()me of the different water-sheds, a.� well M I remem
ber now, the city of Rochester has the fin<t place 
among the large rities, with a por,ulation of thirty
bix to the square mile of. water-�hed. Then the 
ne'Ct one i.� Pitt-;burgh. Taking the cen�us of 1880,

aml counting the population ,ery mrefully, dit-iding 
the counti/s in the whole region drainC'd hy the Alie· 
ghcny, I C',timate it a, 52.o to the sqmLre mile. Now 
New York City ih ijUpplit>d from :L r<'gion where 
there iH n. Jlopulation of sixty-five to the !!()Uare mile. 
rhilatle]phi:l haR two Jnmdrs>d. Qf COllr>!(', thU! is not 
counting th<' population in the cities themselves, that 
is, Pitt�hurgh, l'hilndelphia, New York, c>tc. It is 
the po1mlation higher up ihe stream thut would affect 
the water. 

[f the Alkght•ny water has t«> fimall an amount of 
drainage, rclath•<'ly �peaking, why should it not be 
pe!·fcctly good yet? I do not see that we need go very 
far to look for n. source. l\fy examination of the water 
led to the following result: I found that the Pitts
burgh water, if the quantity of nitrogenous matter in 
the Pittsburgh water is repm,mted by the numher 11, 
that of Allegheny would be represented by the num
ber 12. That iH, there i:1 a ,cry slight difference in 
fa1·or of Pittr,bnrgh-12 p:,rts of nitrogenous organic 
matter in the water as it ('Omes down from the Alle
gheny, where there are about 11 in the water supply 
of Pittsburgh. These fig11res rs>present the average of 
se,eoty-seveo tests of Pittsburgh water nnd of about 
one hundred and fifty teHts of Allegheny City water. 
The Pittsburgh sewers help to add to the impurities 
of Allegheny City water. According to Wanklyn, 

drinking water should not contain much more than 
ten to twel,e parts of albuminoid ammonia in one 
hundred millions. 

I am afraid that I am simply going over old gronnd 
in mentioning these facts, that I am saying nothing 
new at all, so that you will have to excuse me; but as 
I said, I have not made any tests of water lately. I 
consider single tests as of doubtful value, because the 
quantities looked for are so infinitesimal as compared 
with ordinary chemical work. To determine one part 
of any substance in a hundred millions is a very deli
cate operation, and here in the <':\Se of the water 
s11pply it is often a question of one or two parts of 
nitrogenous matter in a hundred millions. 

There is a more important reason, howe,er, that is, 
the daily variation of the amount of such nitrogenous 
matter in the same water. In the Allegheny City 
water I have found it to ,ary from two pa1·ts to more 
than twenty parts in one hundred million�. 

.Mr. DA VIS: 111 y id<'a of the Allegheny water is, 
that it is good. Very few cities haYe a8 good 801lrceof" 
supply a� i� afforded by this river. 8ome years ngo, 
when city engineer of Allegheny, I had occa.,ion to 
give this matter �ome study. 

In 18i0 Councils appointed a committee, consi�ting 
of Water Committee, Superintendent of Water ,rork8, 
and City Engineer, to e:tam.ine the subject of water 
supply. They submitted a report (this was printed in 
pamphlet form} nnd recommended that for future HllP· 
ply of the city the water should be taken from Hnling's 
eddy, at the Narrows, a point up the river some ten 
miles above the present pumping works. I still be
lieve this to be the best place to draw water from. 
The water hns better depth here than at any point 
below. The deep water comes in close to shore. The 
hills are high and precipitous. There i� no room on 
the t>hore for any large collection of dwellings or roan
ufactories to foul the water. The river water as �up
plic.>d. now cannot be regarded as unwholesome. It 
contains considerable sediment after heavy rains. 
This condition of water continues longer than it 
otherwi� wonld on account of the interruption of the 

/ 
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current, imposed by the operation of the dam in the, 
Ohio J:>elow the city. This dam make11 a pool which 
extends at least a half mile above the pumping works. 

BeTore the dam was erected the muddy water was 
soon carried past the city by the current; now it is 
held back, and as a consequence turbid water is sup· 
plied for a longer time. 

The appearance of the water in the vicinity of the 
water works, when the dam has been up for any length 
of time: is not inviting. The light refnse and waste 
thrown in the stream floats on the surface, and as 
there is no sensible current this soon forlll!I a consider
able accumulation, especially near the shores, and 
gives the impres.�ion of foul water. Of course the in• 
crea.'!ed depth given by the dam makes the supply . 
comparatively Cree from such surface impurities, as 
the water can be drawn from a depth below the 
surface. 

The contamination of water by sewage is a., yet 
hardly appreciable, as the quantity of sewage dis
charged is l!O small compared with the volume of water 
running in the river; but as the districts in the valley 
above become more thickly settled and manufactorics 
are extended, the river will receive a great deal more 
wa�te, and the dam, in periods of drouth, will, by re
tarding the flow and creating a pool, retain the sewage 
and seriously affect the purity of water.· 

The low water flow of the Allegheny is estimated :it 
10,000 gallons per second. The minimum flow of the. 
two rivers, Allegheny and l\!onongahela, as measured 
in 1870, by Mr. William Martin, Assistant Engineer 
Davi8 Island Dam, is 12,267 gallon11 per second. The 
area of the drainage basin of the Allegheny is about 
12,900 square miles. 

The dam, at low water stages, ns before mentioned, 
affects the purity of the Allegh<>ny water to some ex
tent, by making the movement of water sluggish, and 

� by giving more time for the 61th entering the river 
above to permeate the mas.q, This turbid condition of 
water promotes deposit also, which in course _of time 
will be a source of annoyance, 

Summer freshets will not have the same effect in 
&'OUring the river bed and clean&ing the margins they 
otherwioe would. On this a=unt, and in view of the 
probability of the early construction of a dam in the 
Allegheny at the head of the present pool, above the 
water works, which will back the water above Sharps
burg, or to a point near Pittsburgh pumping station, 
makmg a second pool some six rnileii in length, I 
think it would be desirable to have the supply drawn 
from the point named. The valley on the rigl1t bank 
for some eight miles above Allegheny, will in the near 

- future be taken op with manofactorie� and dwelling!!
(the oppo�ite bank, for the greater part of thi8 dis
tance is already so occupiecl).

There are now competing railroads in part of this 

valley, and there are three main gas supply lines ex
tending through it. 

'l'he sewage of the settlements on both sides of the 
river will naturally be discharged into it. It is a 
difficult matter to prevent the streams from being 
made the receptacles of sewage. In England efforts 
have been made to prevent the pollution of streams 
by stringent legislation, hut without avail. 

It has been suggested that the water might be fil
tered. Artificial filtering beds were proposed for the 
St. Louis water works in connection with Nettling res
ervoirs at Bissel's Point, hut that feature was never 
carried out, the settling basins doing the work very 
satisfactorily. 

Lowell and Providence have had some experience 
with filtering galleries. In both cases they have 
proved unsatisfactory. Newark used a natural filtering 
bed, but it did not work well; the fine sand and clay 
soon silted up the gravel, and made the filter inopera• 
tive. 

In the neighborhood of the point proposed for 
source of supply and pumping works, there is favor
able ground for reservoir purposes. 

The storitge and !ICttling reservoir should have a ca
pacity of eighty or one hundred million gallons, so as 
to give four or five days' supply to a population of 
one hundred nnd fifty thousand, 

This reservoir should be placed at nn elev11.tion of 
some two hundred and sixty or two hundred and 
eighty feet above the river, so that the water after 
settlement could be delivered to the Troy Hill basin. 
This latter should be enlarged to double its present 
capacity, or to holcl at lelL�t eighteen million gallon�. 
This would give a good diHtributing reservoir in the 
heart of the di�tribution, at an elevation of some two 
lmndred and twenty feet above the river. 

This ba.'<in will give a good head of water, witho11t 
causing extra Ntrain on the plumbing, in the thickly 
built up parts of the city. It commands a district of 
about three and a half sqnare miles, or one-half of the 
present city area. The enlargement can be made by 
extending the reservoir out to the point of the hill 
and raising the flow line. The slopes of hill should _ 
be prote<'tcd and the reservoir grounds beautified. 

Above that level there should be separate pumping 
works similar to thO!!e now used on some of the hills ; 
these are isolated pointa, and should be treated inde
pendently. 

Mr. Harlow mentioned in connection with filtering 
water, that the supply should be brought to present 
works by conduit and then pumped to a large reservoir 
located on one of our hills. In my examination of 
grounds for reservoir sit� I found very few places 
suitable. 

The elevations of hills back of city range from four 
hundred to five hundred and fifty and even to si.i: bun· 
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dred feet, and m06t of these are a long distance back 
from· river. The intervening ravines or depres.5ions, 
where they reaeh the proper elevation, nre too broad, 
or are objectionnble in other ways, to take advantage 
of for reservoir sites, as has been done elsewhere, 
notably at Cincinnati. 

Reineman'H Hill gives a good location fo some re
spects, thongh it has the ol\jection of excessive height, 
and the further objection of being, in part, honey
combed in mining for coal. Pitt�bnrgh has had some 
experience in thi� line, I believe, at Herrun llill 
reservoir. 

The delivery main from the reservoir up the river 
to the Troy Ilill re<crvoir would supply the settlements 
along the line above the city. The route for thiK main 
would be, preferably, by the line of the ·west Penn. 
Railro:ui. 

A supply can be obtained from the head waters of 
the Kiskeminetas and Conemaugh, but it would be at 
a cost disproportionate to its advantages; there is fall 
enough, and by the use of large storage reservoirs at 
the sources, excellent water can be obtained. 

Such a project will not likely be seriously considered 
i;oon. I think we have good water near us in the Alle
gheny. We have only to go above the thickly set
tled diRtricts and above the proposed pool to reach it. 

As a sanitary measure, the local sewage, or the bulk 
of it at least, should be intercepted and carried to a 
point beyond the limits of the city, below Davis Isla.nd 
dam. 

This is especially necessary now since the dam is in 
operation, as the river, during the period of low water, 
i� made a. sluggish pool. 

The small streams discharging into the river in vie• 
inity of present pumping works, and above on both 
sides of the river, are used as sewers. 

Mr. DANSE: I rise for information. I would like 
to ask the gentleman what the distance is to liuling's 
eddy? 

Mr. DAVIS: About ten miles, or scarcely ten miles, 
I would like any of the gentleman who are visit
ing up that way to inspect this place. I think it the 
proper place, and you would be pleased with the loca
tion. 

Mr. EcAIFE: I noticed in the report of the last 
meeting, that the Superintendent of the Allegheny 
Water Workil had said that he believed the Allegheny 
water was purest when it was muddiest. IC I under
stood 1\lr. Phillips aright in conversation with him to
day, he said that in his chemical examination of tl1e 
water he found more nitrogenous matter in it when the 
river was high than when it was low. 

Moreover, l\Ir. Davis has expressed the idea that 
when the wickets of the Davis Island dam are up, the 
water is not as pure aM when they are down, owing to 
the back water. Now, if the muddy water drags along 

nitrogenous sul11<tances, and therefore becomes more 
impure, will not the ri\'t>r water be purer when the 
dam is raised and a �ettling is going on in the back 
water, than it would be in a s trong current? 

Mr. J:'I11LL1I'll: I fouml that with very muddy water 
there was about five timerns much nitrogenous matter· 
a.e in the clearer water. That Wa$Rpecially at the time 
of the great flood in 1884--in February or the begin.,_ 
ning of March, 1884. 

I have found that the water, when so low as to l,e 
below the lowest mark at the bridge, W!l!l very pure. 
It did not look i;o, but it was very pure, purer than 
when it was very high. In fact the amount of impur
ity is in direct proportion to the rainfall and depth 
of water. The deeper the water the less the purity. 

The less the current the less the impurities, the 
greater the current the greater the impurities. It was 
so when I made my tests, in June, and was so during 
October, November and December, of the same year, 
1883. 

Mr. DEMPSTER: :Mr. Phillips, how do you account 
for that, was it an eddy? 

Mr. PHILLIPS: The water was taken from a. hy
drant in the city, on North Avenue. It only shows 
that when there are floods, ruore of the genernl drain• 
age is washed down. 

Mr. DA.NSE: Don't you think that waa due to the 
fact that where the water was very shallow there waR 
greater opportunity for oxidation? 

Mr. PHILLIPS: Ye!<, I think it was (although I do 
not know that that would fully account for it), becauf«! 
when the water is running very fast, the movement of 
eddies should promote o:ddation. 

Mr. \\'rcxERSJIAM: It was once said, in the presence 
of Beajamin Franklin, that if a tub was filled with 
water and a ten pound fibh put in, it would not wei1d1 
any more, nod }'ranklin was nsked why it wns so. Well, 
he said, before I gi\'e a decision on that point, I would 
like to see the experiment tried. I would ask the 
gentlemen if there i� any instance of any person in 
Allegheny, having been poisoned or made sick by the 
impurity of the vl'nter, that is through any poison sup
plied through the hydrants. I never heard of a case of 
that kind, and I don't think a case hns e\'er occurred 
unless through local causes in the pipe!!. "'ater may 
stand for a long time in a lead pipe and gradually, not 
being drained off, may take up �ome of the deleterious 
matter from the lead and may make a little sickne!IS, 
but the people have never been injured by taking 
water from our river. I have no evidence of it. 

It was said at our last meeting that the water after 
a freshet was purer than after a Jong drouth, and I 
think it is very reasonable to think it may be so, for 
the very current will remove impurities that oth<'r
wise wonld be in the water .. And I can readily con
ceive that muddy water after it has settled a little 
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may be bettt>r than before it was muddied. I do not 
think it is a hard thing to conceive of it at all. 

. Then another thing was said 11t our last meeting, 
that the infinent pip<.>S were placed in the middle of 
the river, that in times of high water tl1e water that 
rnns down, all runs o,·er the influent pipe�, thnt the 
impurifie;i were carried ovH it and none sunk down, 
and in times of low water these thing15 all kept near 
the shore. 

Mr. Armstrong told us that the water, in very low 
water, was good at the influent pipe, and clear. Now, 
if that j,; so, it seem� to me the whole que&tion is 
narrowed down to , where i,; the he!.t place to get water 
wit It the least impurities? It i� a matter of import• 
:mce beeauRe it concerns the health of the people. If 
�·ou can get above the source of impurity, i;o much the 
better. 

In Allegheny we have to look forward to supplying 
a mud1 larger distri<'t than at pre�ent. Our line will 
�oon embrace 8harpsburg on the one river, and I do not 
know how far down tl1e river, but I think to Lowery's 
run. It is likely we i;hall have to supply in a few 
yeani a population of at leal't 150,000 people, and we 
need aome more exteni;i¥e supply than we have now; 
but when we think of the immense amount of water 
that flows down the AIIC'�heny river, and compare it 
with the quantity required for the city's use, we need 
not fear any b:i.d results from the impuritieH which 
find their way into it; but an i11<'rea8<-'<i quantity we 
must have, aud we ought to go for it, to whatever 
1•oint r<'qnired, wh<'re it i� now uncontaminated and 
not likely to be for wme time to come. 

)fr. A. E. IIGNT: Tbe nnnlyl!Cs r<'ferred to 1,y Mr. 
Brown, in the paper that wa!! sent out of the transac
tions of the la.•t meeting, were relative to the compnr· 
ative purity of the water furnish<'cl through the city 
conduits of Pittsburgh and Allrgheny City. The 
Hamples from which the analyneM were made, were 
taken on August 6th, 188G; the one at 32 Federal 
street, Allegheny City, and the other at our laboratory, 
at 98 Fourth ave;me, Pittsburgh.; 

Defore dL'!CUssing the relative merits of the two 
samples, I will first explain what the measures of im
purity in Ramples of water really are. 

Chemists analy:i:e suspected waters for free ammonia, 
albuminoid ammonia and chlorine, ns indicating, or 
rather as evidence of impurity. I say evidence of im
purities because these chemical substan<'es are not 
the· impurities, are not the poisonous elements in the 
water. 

I have read quite a number of articles lately, in 
which the writers expatiate learnedly on various water 
analyses, and talk of the poisonous and deadly amounts 
of ammonia and chlorine in the waters. These are 
not the poisons that are in the water-they are simply 
the evidences that show how much poison, how much 

sewage,, ho,v much animal or vegetable refuse in a 
state of putrCf-C'Cnt fermentation is in solution in the 
wnter, and with this explnnation, I would daim that 
th� analyS<!li of the Pittsburgh and Allegheny waten<, 
neither of them show an alarming st11te of affairs, but 
rather a comparative freedom from impurities. I 
make this statement qnalifiet!ly, that is, that -thest 
a11alys,s show the comparath·e fr<'cdom from im1mri· 
ties; however, I certainly agree with Prof. Phillips, 
that these two analyse8 are too few to generalir.e on ; 
but I 'l\'Ould, however, take exceptions to the infer
ence which i� implied by the profe,sor-that the 
almost inlinite:.imal amounts, as in the few parts per 
million, is very difficult to cl<'lcrmine analytically, 
for the wonderfully delicate te�t of Nessler has made 
these dcterminationR, in the hands of a reasonably 
skillful analyst, <'ertnin and reliable. 

The following are the results of the an:tlyses, placed 
�ide by �ide for compariwn : 

Free Ammonia ........... . 
AlbuminoidAmmonia ..... . 
Chlorine .•....•........... 
Total Solids ............. .. 
Silica .... ................ . 
Oxide of Iron .....•....... 
Carbonate of Lime .•....... 
Sulphate of i\Iagnc�i� ..... . 
Carbonate of MagnCRm ..••. 
Carbonate of ooh & Pota�h. 
Chloricle of Roda & Potash .. 

Parts per 
milhon. 

.05 
.03 

13.00 
13i.50 
32.10 
2.10 

40.00 
6.00 

15.40 
21.50 
21.40 

Parts per 
million. 

.02 

.04 
12.00 
87.30 
13.80 
1.80 

30.00 
5,jQ 
8.10 
8.40 

19.70 

Before I sit down I would call the attention of the 
members of the Society to something that ought to be 
of interest to us all, and that is now being worked lip 
by eminent rhemiRts, What has been found out by 
experts so far, is, that the ammonia. inrlicates sewagt', 
and that the sewage has in it minute germ growths 
that can be seen by a microscope. It i� a quebtion not 
yet settled by chemists and biologi8t", whether these 
germs are a vegetable or animal growth, but they are 
similar to the germs that cause fermentation-you 
know that there are F<everal kin.ls of fermentation, one-
of them is the alcoholic, requiring the yeast'germs to 
produce it in sa<'charine solutions; this kind of fermen
tation I need not say anything more about to the 
members of this Society, an many of them have ex· 
perimented with it in many ways. The second is the 
acetic fermentation, as in making vinegar with its 
superinducing germs, existing in the gelatinous sub
stance, the housewife calls the "mother;" another. 
form if! what is called the putre8(.-ent. 1n any one of 
these forms of fermentation there needs to be a germ or 
spore. Jt is a little organism that is needed to cau� 
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the fermentation to start. It is something that some
times exists in the air, that finds a fertile home in 
water fouled by impurities, and is transmitted in many 
ways; and it is the cause of the fermentation. 

Pasteur says that it is the inoculation of the system 
with these germs that causes rabies in dogs, that in a 
varied form causes typhoid fever. Ile says that in 
the blood there is something of the same form going 
on in consumption, and he believes that many of the 
forms of disease, which man is cursed with, are really 
due to these minute organism, which exist in nature, 
in putrescent matter. 

Certain it is, that the particular poisonous ingred
ients in water, which we are now discussing, are not 
the ammonia salt� nor the chloride of soda, which 
are J1armless; it is not the free ammonia, or the al
buminoid ammonia, but it lies in these things which 
the chemists cannot get into such shape as to be able 
to separate and determine chemically; 80 that I have 
a further reason for qualiffing my statement that the 
analyses given abo'l'e do not condemn the samples of 

- water for portable purposes, for I do not believe that 
the chemical nnalyses alone should be taken as indica

. tive of the purity of the water, but simply as an 
. indication of its character. 

J.Ir. ScAIFE: I am glad that Mr. Ilunt has brought 
up that last point. I was about to ask a question in 
regard to it. Should we not look beyond salts and 
mere chemicals, as 1ioisons in the water, to the organic 
germs it may contain? 

Some years ago, I viKited a meteorological obrrerva
tory in Pari11. The gentleman in charge showed me 
an arrangement for collecting the germs floating in 
the air. He said that the air at all times contained 

_ germs in greater or less numbers, and that he could 
tell the general condition of health in the city by the 
germs which came floating to the observatory. They 
were first examined under the microscope; then sub
jected to a. kind of culture in order to develop them, 
and to show what they would grow to. After that it 
was propo8ed to inoculate animals with them, and by 
watching the results, to determine their probable in
fluence upon the health of the people; and finally, to 
learn by experiment whnt would destroy the germs. 

As our river waters are likely to contain similar 
germs, may not their presence nccount for a portion, 
at least, of these nitrogenous substances? To deter
mine the quantity of the Jatter is the province of the 
chemist ; but then, should not the physician step in 
with his microscope and examine the germs them
selves, subject them to culture, and find what effect 
they may have on the hQman system ? If thnt were 
done, perhaps some remedy might be discovered to 
counteract them, so as to prevent and cure disea.�es re
sulting from them. The absence of such germs might 

also account for the fact which Prof. Phillips men: 
tioned to me t0-0ay, that epidemics do not always 
occur when the �ater is bad-that-is, when chemical 
examination shows the water. to be bad, according to 
the standards that have been given, wherein their 
presence might produce much sickness in water chem
ically potable. I think, therefore, it might be well 
for our chemi8ts to take competent physicians into 
partnership; and when called upon for an analysis of 
water, as to its hygienic properties, to give not only a 
chemical nnalysis, but also what might be called a 
biological analysis. 

Mr. PHILLIPS: I think Mr. Scaife is exactly right, 
but one difficulty is the quantity and variety of these 
organisms, so great that no one can define their 
effects. In connection with the work of the Lon
don Commission on the Thames water, they have 
employed some of the first biologists in England, 
among them Dr. Lancaster, who stated that he 
found, I think, over thirty-two to thirty-eight differ
ent kinds in a single sample of water, and that is noth
ing unusual. Many of them are known to be abso
lutely harmless. The great difficulty with the chemical 
methods of determining the nitrogenous matter, wou.l.d 
make this all the more desirable if it could be done, 
because the nitrogenous matter of the Allegheny 
water will ,•ary from day to day, and from two parts 
in a hundred million,to twenty, which is an enor
mous variation, 80 great that a biological method 
of examination would be very desirable. At pres
ent the biologists are not prepared to settle the 
question as to the safety of drinking water, although 
it is desirable to know something about, and we must 
fall back upon the chemical methods. 

Mr. DEMPSTER: I am a little practical, We have 
the Allegheny river water-that is the best we have 
and all we have. The question will be, however, 
where, in the Allegheny river, is the best place to get 
1,ure water-the best and cheapest: Now, if I were a 
member of Allegheny Councils I would look at both 
those elements. The water up about Claremont is as 
good as any place on the river. I have seen the place, 
and I think a very economical arrangement can be

made by making use of the unfortunates who go up 
to Claremont, and with their aid the citizens of Alle
gheny City could find no better ,rny. 

The question as to the purity of water in the time of 
freshets or in currents--the fad is, that currents over 
pebbly beds will purify the water, and that stagnation 
will hold the water and will hold the impurities in the 
water. In times of flood.� the impure matter is washed 
down from the banks of every little stream and is 
cnrried with the current, and the amount of impure 
matter will be at maximum; while in the time of low 
water there is very little in it. The water from the 
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head waters i11 pure, because in coming down it flows 
over pebbles, as you can learn by taking water from 
above and below Ii rifllc. 

:Mr. Danse gave some experience and some data 
he had gathered while boating on the Allegheny, to 

the effect that the water was very much better at 
· some timeH than at others, and that he had seen nO
perceptible coloring or trace of impurity at the
mouth of the influent pipes ; after which the Society
adjourned.
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!\OYEllllER ]6TII, ]�86. 

The En�in('ers' S-Ocil'IS of "·c,tem Pennsyh·an,a, E. B. Taylor, PrcAldcnt. m the ,·hair, met, and after �heir 
ro111 inc lm,1nce,, ,•on tinuPd the ,11,cus�ion of " 1.'he Water Supi'lY of .\llcghcny." Mr. T. l'. Robert s, Chtcf E11g1-
ncC'r of lhc !\fo1wncaheln );n,·1j,!'nt1on Companr, read the fol1owmg pnper: 

nrn OXYGEX TEST. 

WJ,cn i11 JVitter Until to Drink ! 

'fhe fol lowing brief paper, by Pr�f. Albert R. 
Lcecls, I ha,·e never seen el,ewhere in print, sa\'C in 
the report of the Philadelphia Water Department for 
1875. In the belief that it will prove interesting to 
tho�e who have not �een it, I venture to read it l1ere. 
A careful stlllly of it, in connCl'lion with Prof. Phillips' 
able paper rea,I before our society some time ago, sup
plemented hy his remarks and those nf Prof. Hunt at 
our last meetin�, wi l l ,  I am 8Ure, as�ist in allaying the 
feeling of alarm manifested by many citizens in regard 
to the char:wter of the water in the Allegheny river. 
That r:.tr<'am, I am quite convincctl, is to-clay, six or 
seven miles above i t� month, as pure and wholesome ns 
when "'a!,hin�ton btood on the site of the future Fort 
Du<1ue1,ne, an,l pronouneed it a " good place for n fort." 

" There i� pcrh:ips 110 •1ne:,tion more important to the 
inhabi t,mts of many cities, nor one ,vhich more severely 
tnxcs the re,oun·c.,; of applied science, th:m the deter· 
mination of the fitne�s or nnfitne!>S of a water supply. 
The diflicnlty arises froru the fact that, in aonie cases, a 
wnter may have taqte, snH'll, color, and a considerable 
amount of forei�n matter, am! ut the same time Le 
drank with little or no injury ;* while another water, 
which is ni;recahle to the taste, li mpid, colorlc,s, and 
with little foreign matter, may yet contain abundant 
sources uf d i�ease, 

" The literature of the subject shows that there a.re 
two cl nbses of thinkers, one of which puts grent faith 
in the efficacy of natural agencies to bring about the 

•Alle�heny City draws it• water supply from a point iei,a than
a mile above th� mouth of tho ri•er. At timt'J, Jt is p06�1ble, 
eome of the mannfi:t1•turing rt•fuse, etc , from ecwflrs on that 
•ode of the river, a\Jove tl11s J•olnt. may re,1ch the mftncnt pipe,

' Hence the complalnt of the '· l!'.mt'l l ,, to tho WA.tor. eomet,mc1 
hPftl'd. etc. Other•, 110 .. eTcr, drawing from doflerent hydrants, 
,.,n deny that thl'Te is any t,uch smell. Both may be right. 
'J O ,ettle th•• potnt in dispute, r,gard must be h�d �·nsT t_O the 
t,m� in which the wR.ter ha, huf't to ferment 1n die p1pt.>s ; 
t:.ECONJ> to the difft•rence 1n tempernturr1 of the rel\pect.tve 
hydrants. Thu, l know of hy<lrunt• in  Plttaburgh, probably  
near h de1td £•nd:1 , .  httie drawn upon, with tho pipes laid deep, 
or in the •hadc more than usual. wblcl\ furnish potable water 
ln the holte�t days of summer. On the routo of main• lar�ely
drawn upon. the eart h !-IUrrounding the pipe" late in th� �urn .. 
mer approx11nRlt'8 in temperaturt' that of tho water io the rJl'er. 
The pipe lines are cert;LLu ly dletubutoni of hent, 1.' . P. R. 

purification of polluted streams ; the other which con
tends that the only safe pl:tn is to reject water which 
has e,er been contaminated by sewage, etc. The 
evidence elicited by the Royal Commission on the 
water supply of London is that principally quoted by 
both classell, and cannot be regarded a� conclusive. 
The rapid extension of our knowledge in this Lranch 
of sanitary chemistry is such, however, that we may 
anticipate greater certainty in these matters, and 
impnrts great interest to some recently published 
methods of investigation. Any one who refers to 
analyses macle a few years back, will fincl that it wns 
deemed sufficient to gi ,e the character and amount of 
the mineral eub�lances contained in the water, while 
the organic and volatile substances were expressed in 
a sum total, no attempt being made to determine their 
pr<'Cise character. But, except in <':tS<'S where the 
mineral sub,,t:mces were positi \"ely deleterious or exces
sh·e in quantity, th is <lit! not settle the quci,tion. Of 
late, the greatest attention has hcen paid to the organic 
constituent.,, and the analyses state what amount of 
pntrefinble matter is pre,;cnt. A careful determination 
is a!,,o made of the amount of am monia 1md of nitrous 
and nitric acicls. The�e are regardecl ns the forms 
which the organic matter in large pnrt as.�umes after 
it has passed through the putrefiable stage, and indi
cate, therefore, the degree of pre\·ions contaruination . 

" But it is said, and with truth, that all these things 
may be known to a wonderful de�ree of nicety, and yet 
there may be substances present capable of rendering 
the water altogether unsafe for drinking. It is urged 
that the living organi8m is exceedingly sensitive to 
substances whose capacity for injury is fatal, e,·en 
when present in  amount so small as to render their 
weighing, and even detection, impossible. But of 
late the fanna and flom of water cou!"ses have Leen 
studied, with a view of learning what ru.sist;mce they 
eonld be in the matter, and the results are highly 
enrouraging.* 

" It has long been known that duisolved oxygen played 

•Profs. Phillip• and Hunt both rder to the -.alue of mlcro
scopoc rc•carch I II cooju11,·11on with chen1ic11I analysis In the 
lavestigation of drlokibg wsters. 
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a great part in the purification of streams, and was the 
principal agent by which putrefiable substances were 
broken up and were converted into harmless inorganic 
compounds. A recent essay by )I. Geradin, to which 
the prize was a1varded by the Paris Academy of 
Sciences, contains some 6triking results obtained by 
the above mentioned methods of investigation. These 
methods, to summarize, were: 

'' 1. A determination of the amount of oxygen held 
in solution. 

" 2. An observation of green plants and a'luatic 
mollusks. 

" 3. A microscopic examination of algre and 
infusoria. 
"It is claimed that the results obtained by these three 

methods were identical, and that, where the water was 
clear, with abundance of fish, water-cress, etc., the 
water. contained ·a correspomlingly large amount of 
oxygen; while in places where the dissolved oxygen 
was �mall, fish and the higher types of aquatic plants 
were wanting, and cerlain low forms of vegetable 
growth had taken their place. The river Vesle, in 
France, from Rheims to Draisne, was taken as the 
field of observation. It was studied over a distance of 
thirty-seven and a bal f miles, during which it received 
the sewage of one large town (that of Rheims, the 
daily flow of which amounts to 4,180,000 gallons), and 
other impurities. Above Rheims, the water (which 
was clear, wholesome, and with abundance of fish, 
charas, water-cress, i vis, etc.,) contained 0.66 cubic 
inch oxygen in sixty-one cubic inches of water. In 
pas�ing through a suburb above Rheims, the Vesle 
received the refuse of some dye works, which colored 
the water, and in place of the fibh and water-cress, 
�pargrmiu,n Bimplex makes its appearance. At a ['Dint 
where the water had received the contents of the five 
principal scwen of HheimH, the water was thoroughly 
pollutrd and contained but 0.03 cubic inch of oxygen 
in sixty-one cubic inches. Tim species of al91e

1 
the 

biggiatoo alba and the oscillarirt nalmM, were developed 
largely, the latter to such an extent that the whole 
surface of the sluggish water was covered with a thick 
blackish coat. 

"Above the mill at )facan, where the oxygen had 
increased to 0.4� c11bic inches, the two varieties algre 
above mentioned lrnri ditiappeared, and the heel of the 
Yesle was covered with a long whitish alga called 
l,yplt<rlhri.r;. 

"At Compens� mill the oxygen had increased to 
0.5 cubic incb, the l,yplurtltrix hacl almost completely 
disappeared, and the spargani,im simplex was again 
ab11ndant. Below this point, the amount of oitygen 
increased, and with it a. corresponding change took 
place in the vegetation, until at Braisce the water 
contained O.GG cubic inch of oitygen per litre, alJ 

traces of pollution had disappeared, and fish and ,rater 
cress flourished.* 

"From this it would appear that a properly areated 
and pure water showed, when polluted, the amount of 
pollution by a corresponding diminution of oxygen. 
by the appearance of spargcmium simplex, 8pir�a, 
liyphrethrix, biggiatoa and ossilaria, and progressi t"e 
improvement by a corresponding increase of oxygen, 
and the appearance of these plants in the rever.;e 
order. It remains for us to apply and extend this 
knowledge to our own streams. Fortunately, the 
means are not wanting, since the great monograph on 
the fresh water algCI', magnificently illustrated with 
plates, by Dr. II. C. Flood, which was not published 
by the American Philosophical Society, has been 
recently printed by the Smithsonian Institute.'' 

I have for ten years, in the course of travel, and 
while engaged in surveys along streams, kept in mind 
the oxygen telit for the purity of theii: waters, by 
observation on their fish life-necessarily confining 
myself to this division of the subject for want of the 
facilities and time to devote to the vegetable and 
microse<,pic organisms in the water, bnt I would com
mend these departments to those who have the time 
and the instruments, as promising fields for the 
development of information of the greatest practical 
value to the people of our country. 

Our country is �o rapidly being populated and cov
ered with great cities and towns, that the question of 
a pure water supply for them demands in many cases 
the application of all our means of knowledge. Too 
often the question of the source of water supply is left 
to engineers for settlement, whose sole care is that the 
pipes be large an.J strong enough, tbe reservoirs tight, 
and the engines equal to every demand-and it is a 
great thing to know how to do all this. 

Allied with liis practical knowledge, the hydraulic 
engineer should acquaint himself with every known 
means to guard the health of the community he is 
called UlJOn to serve; and if he feels himself deficient 
in any respect, should not hesitate to call in the aid 
of the specialists. "All things work together for the 
advancement of knowlcd)!;e," and our profession at 
large is doing yeoman's service in the good cause. 

These remarks have little to do with the fish test 
question, but they seem to be justified by the times 
which demand a definition of the <luties and position 
of the hydraulic engineer, whom it is generally con-· 
ceded, occupies the topmost rung of the broad and 
high ladder of engineering science. 

The fo.h in the .Allegheny rh·er afford, I think, an 
exemplificati<>n of 1\,1. Geradin's theory, for they appear· 

•II is unforluoatc that dl•tnncu• from point to Point, oridnal
1'0lume of •treams, and volume of tributaries, if anr., arc no,
here given. r. P. ll.. 
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to be competent judges of its purity as far as concerns 
their own welfare, as I will proceed to show. 

During the years 1878-9 I conducted surveys and 
works for the improvement of this stream for the 
government, under Col. Merrill, U. S. Corps of Engi
neers, which included all the distance between Pitts
burgh and Olean, X. Y. 255 miles. It is to be 
recollected that at Pittsburgh this river drains ap
proximately 13,000 square miles of comparatively 
sparsely popnbteu country, not a single town upon it 
possessing a sewage system, and that in it.slowest stages 
it dischargrs not less than 500,000 gallons per minute.* 
It has about four times the area of water-shed and dis
charge that the Schuylkill has, and as compared with 
that stream:re('eives certainly not one-twentieth of the 
amount.of sewage matter above our city limits. \Ve 
should say, therefore, having regard to these facts, that 
it is contaminated to the extent of only one-eightieth 
of that stream, ifindeed so much. If, thus, the Sclmyl
kill still furnishes water not yet proved to be unwhole
some at Philadelphia (though there are grounds for 
doubt on this point), we need have no fear concerning 
the purity of the Allegheny as a source of water 
supply for generations to come. I would say this 
even if the stream was slack-watered. Philadelphia 
draw:,; her supply from a dam. No river of its size in 
the world has ever been dangerously contaminated by 
sewage matter. The slii;:ht indications of ammonia. 
found in it by Profs. Phillips and Hunt, from samples 
gathered from a point suspected of being bad, could 
doubtless be found in nearly equal proportions at its 
hea<l-waterH, the product of the decay of pure forms of 
vegetable matter.t 

Yet notwithstanding the purity of the river, the fish 
in its waters seem to be gradually disappearing over 
certain areas of its course in a peculiar manner, but in 
a way easily to be explained, and preventable by the 
eitercise of a little backbone in our Legislature. 

Thus, for a long diHtance below Olean we found but 
few game fish; thence for some distance above Oil City 
they appeared to be more plenty, and were at their 
maximum just above that point. Below Oil City for 
a distance of hevcnty-five miles not a single bass or 
salmon was to be found; gradually, however, they 
began to make their appearance again, and just above 
Freeport, 100 miles below Oil City, they were seen 
in astonishing numbers as though penned up in the 
pool:. (unfortunately for us they would seldom offer to 
take our minnow bait). At Free1)ort they again sud
denly disappeared, and were just beginning to be seen 

•l-ever'11 yeart may pass before the ri•er reaches so em•II a
di1eh&rj1;8, 

tWhen a man thinks hi• water smells and ta.11tes had, it does 
do It so far M he la concerned. We are the creature• or lma�l
nat1on more than we c•n rPadlly believe. On moral grounds. 
therefore, 11 would be !11\fe-lr no other presented-to urge the 
remo•al otthe Allegheny lt'ater works higher up the ri,er. 

again twenty miles below when we crossed the city 
line, and then they disappeared again. 

There are oit refineries at Olean, Oil City and Free
port, and the refuse acid from these establishments 
clearly accounts for the entire trouble in the fish 
family. We observed that the habitat of common 
fish, such as sun fish and suckers, was nearer to the 
source of contamination than the high mettled salmon 
and bass, and that the so-calleJ. alligator-fish or 
reptile, which ever it is-could exist close to the 
establishments. I have no doubt they would flourish in 
a sewer, for they seem to have wonderful vitality, and 
probably consume little oxygen. During all the time 
I was engaged on this work the river was low, and I 
could frequently see the bottom of the river in the 
long, deep pools where it was sixteen feet deep. 

I mention these Allegheny fish merely to illustrate 
the possible value of fish in determining the con
stituency of the water. The chemist takes but a gal
lon or two for analysis; but the fish spend their entire • 
lives in it, swimming miles daily and breathing it 
continually, and to them its percentage of free oxygen 
is of the most vital importance. Human invalids ex
perience a benefit very frequently by" a change of air," 
so called, though possibly no chemical analysis would 
show that in moving from place to place the con
stituents of the atmosphere they breathe had changed, 
still we cannot assert confidently that the air is the 
same at two points of equal altitude, etc. The lungs 
very likely are capable of noting difler�nces too deli
cate for the chemist's measure, so in the case of our fish, 
it is problemntical whether even five miles below Oil 
City the most careful analysis would have indicated 
the presence of any sulphuric acid in the water. 

8everal yearR ago, upon the starting up of the coal 
washers after a period of idlenes.�, on Jacob's creek, a 
branch of the Yonghiogheny river, the discharge of 
pyritous water into that stream caused the precipitate 
retreat of all the fish, many thousan<is uying as though 
actually poiHone<l-1 will not undertake to say whether 
they were poixone<l, or Himply asphyxiated Ile this 
as it may, the water of the Yough though visibly dis
colored in this instanPe, for ten miles below the mouth 
of Jacob's creek, was not injurious to human beings 
or cattle. However, on this point of acid in our river,;, 
l can mention th1Lt it is noticeable in the poola of the 
Jilonongnhela Xavigation, that the iron parts of lock 
gates below water surface oxidize more rapidly now 
than formerly, when the coal mines were not 80 nu• 
merons, and also, that this effect is more noticeable in 
the lower than in the upper dams. 

Acid instead of being injurious to us in our drinking 
water, may ho really beneficial. This argument should 
not be taken as an endorsement of a too free indulgenc e  
in "Old Monongahela." 
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Ilut to return to the fish-if they are such expert 
jndgcs of the ad,lula.tion of water, they are no doubt 
equally exact analysts of its d<>grcc of oxygen at times. 
Is it not possible, abo, that sometimes the acids from 
coal mines absorb the oxygen of the ri\'er11 to such an 
extent as to suffocate them? 

And on the general merits of M. Gerndin's propo-
1,ition, can oxygen be in normal proportion in water, 
in the presence of vegetable or animal impurities? 
It would nppear to me the irresistible tendency of oxy
gen to combine with them, and form innocuous salts, 
or mineral compoumls, would make this impossible. 
If Geradin is right, it would follow that we have no 
more certain and po.,itive tcbt of the purity of the 
water in any stream, than can be afforded Ly a study 
of its aninial and vegetable life. 
· l\In. l'lllr.LIPS: Certainly oxygen in the water
would be a condition in the life of fuh; there is no 
douht about that. There ii, a fixe<l normal quantity of 

• oxygen held in solution in water under gh·en conditions
of pressure and tempcratnre, The ratio of oxygen to
nitrogen is constant only in IlUre water, however. In 

one hundred parts (\·olumes) of air dibSOlved in water 
the oxygen is 36 per cent. the remainder nitrogen.
This is true of pure water exposed to air.

They have made tei;ts a� to this on the Thames.
Wanklyn records results obtained there. Sam1lles of 
Thames water were taken from different parts of the 
river. It was found that ahove the city the proportion
of oxygen was ahout the normal. When they came
within the city limits of London, the oxygen dimin
ished and gave place to carbonic acid. The carbonic
acid WM the-product of\the oxidation of the organic
rnatters of the water; that is, London s<>wagc. Going
down below the city the proportion of carbonic acid
increased and the oxygen fell off almost to nothing.
Going still further along the Ft ream, they found that the 
oxygen increase<l again and the carbonic aci«l diwin
i�hed, so that in the main the proportion of oxygen
was a very cnrious and accurate measure of the degree
of purity. ,vhere tl,e oxy,:;en was the greatest in
quantity there was the lenbt amount of carbonic acid.

Ilut in this cabe, as in a gre:1t many others, the true
method has not yet been devi�ed. No one can exactly
fix the limit of safety. I have not heard of nny
tests Geing made, based on this method, very recently,
except those that Mr. Roberts speaks of. They found,
as lie said, in the case of London, that the ·great diffi
culty was to fix the limit of safety. While it could be 
safely s!lid that water that contains the normal quan
tity of o:iygen is perfectly safe, and water that contains
no oxygen at all is absolutely dangerous, because in
that case it contains more organic matter than is enough
to destroy life, still no one <'an say just where the safe
limit is between these two extremes.

Ma. RonERTS: I would like to rail Prof. Phillips' 
attention more particularly to the li,h. You are 8peak
ing of the proportion of oxygen found by chemical an
alysis. Xow, I think a good <lea! (,f what the fish find. 
They seem to get away very so"n from water that is 
contaminated. Can we not learn .umething by observa
tion of their actions? 

Mn. l'mu,ll'S: That, \'ery likely, is a safe criterion. 
There is no doubt that the higher forms of life, like 
fish, are a very sure imlic.�tion that there must be an 
abun,l:mt supply of oxygen there. It is well known 
that fish come up to the .urfat'I! to breathe if the water 
is Jepri \·ed of much of its oxygen. 

Mn RonERTi!: It occurred to me that this sugges
tion was a very simple way, from ul,..ervation, to de
termine the purity of water. Thr li,h can e:18ily he 
seen and examined, and it will not require very much 
skill. Of course we can go furthrr than that with the 
aid of the microscope, and inve�tigate the lower forms 
of life, and thereby probably arrive at some point 
where one can say the water is bafe or unsafe. Swim
ming over the whole river, as they do, they necessarily 
must test it as a whole, whereas the chemist examines 
only a small sample. 

J\IR. PmLUI'S: There is one reason for believing' 
in what 1\Cr. Roberts says-that it is known that the 
soluUlity of the gases in water varies with the 
amount of salt dis�olved, and it has Leen supposed that 
one reason why fresh water fi,h are unable to live in 
salt water iR, that the oxygen db,sol \•ed there iM Jes.�. I 
do not know whether that !,as ever l,cen demonstrated 
or not, but that is the supposition. It is not the salt
ne."8, but the «liminishc<l oxygen. 

Mn. TAYLOR: These tcstR uf the Allegheny water
were they made in the winter season or summer se:uion, 
or both? 

Mn. Pmr.L1PS: The tci;ts I ma1lc were in Mny and 
June, then in October, November and December, 
every day. 

Mn. TA YI.on: ,vere any tests m:ule while the river 
was frozen over? 

Mn. PHILLIPS: There was a greatcleal of ice there, 
but not entirely clo�Ctl. 

l\IR. RonF.nTS: In rl'gard to the ice, I have heard it 
stated that that was the only time when we could taste 
the oil, from the oil regions. "'hen the river was frozen 
over the oil running underneath the ice would be 
"churned" up and would be mechanicalll'. mix.ed with 
the water, whereas at other seasons it would How on the 
snrfare. [ doubt if you could ever get any taste of oil in 
the summer time. The refuse from the refineries is very 
heavy and sinks like gas tar to the bottom, and when our 
water works were further down the river, distinct traces 
of it were frequently observable in the pipes. This 
stuff has done- thousands of dollars worth of damage to 
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rafts and boats, but we don't see so much of it in our 
rivers in late years. 

MR. MILLER: I would Hke to know from Mr. Roberts 
or Prof. Phillips, if they have made experiments or 
tei;ted the water below the city, below the two cities, 
and if so, what was the condition or difference from the 
water above the cities. 

1\[R. PnILLll'S: I have made no tests. 
1\IR. ::\IILLER: Judging from the description of the 

test on the Thames, I inquired to know what was the 
comlition of our rivers after they formed the Ohio. 

M11. RonERTS: I can tell you, l\Ir. )liller. I was 
talking to l\Ir. Martin on that point some two months 
ago. I was down at the Davis Island Dam, and I no
ticed he had a pump arranged to supply the house. 
On my asking regarding the water, he said it was very 
foul near the shore, and was very offensive. It looked 
perfectly clear, but he said it would not do at all for 
drinking. llut I do not think the whole river was in 
that condition, because I have noticed the Allegheny 
water distinct from that from the :Monongahela. You 
can recognize it distinctly at some stages until it has 
reached a point twenty-five miles below the city. The 
shore water from Allegheny city, with its impurities, 
would keep on probably for a number of miles below 
Davis Island r>am, but in the middle of the river I 
think no  one would notice it. Steamboat men do not 
complain of the water. The people of Wheeling drink 
the river water, i;o do those in Cincinnati, etc. 

MR. TAYLOR: How are the fish below? 
1\IR. RonERTS: In regard to the fish, I have seen 

seines drawn at the foot of the island at l\IcKee's Rocks, 
four miles down. That was fifteen years ago, during 
the heiiht of the oil refining busines.'I in this city; 
salmon and babl! <'ould be <'aught in no other way at 
that time. There are very few now. These sc1lmon 
and bass very likely have passed the city during times 
of high water. They sometimes migrate, though not 
regular migratory fo,h, but move from one pool to an
other if they get smred, and may go miles, and 
they could easily find op1>ortunity to get past the city 
here without injury. 

I have never thought that the center of the Allegheny 
rher was foul, although Prof. Phillips mentioned in 
his paper' at lust meeting, that the J>ittsburgh sewers 
slightly contaminated the water supply of Allegheny 
City. But I have observed this fact, living on a steam
boat for four years, when I was in the government 
service, and being up along the Allegheny in low water, 
that in a very sluggish current the sewage matter re-
mained near thei.hores. I have noticed running from the 
sewers an inky black water, that would come along the 
Pittsburgh side an<l out for a distance of 200 or some
times nearly 300 feet> so that with theaewage from both 
itie, it would make each side of the river inky Llack; 

still a "blue streak" fully JOO yards wide remained 
down the center all the time. For this reason I would 
never believe that sewage matter from any Pittsburgh 
sewer could reach the other side of the river. To do 
it the current of the sewer would have to cross-thread 
a flowing river 1000 feet wide. 

.MR. DAVIS: Mr. Roberts considers that fish will 
only live in pure w,tter. I recollect hearing Jfr. C. B. 
Brush, Superintendent of the Hackensack Y{ ater Co. 
give his experience with their water in 1884 and 1885. 
It was at the annual convention of the Ameri<'an 
Society of Civil Engineers, at Deer Park. They draw 
their supply from the Hackensack, pumping it about 
fourteen miles tl1rongh an iron pipe to a reservoir at 
Hoboken. There is also a larger reservoir about three 
miles from the source. in the summer of 18b4 the 
people began to complain of the water, and as the 
season advanced it kept getting worse. 

He mentioned that these reservoirs were full of fish, 
well stocked with carp and bass, and that fish were 
removed from time to time as tht>y became too numer
ous. It was ascertained that the contarnfoation of the 
water ,vas from a vegetable growth. This had no 
fojurions effect on the fish, though the people could 
not use the water. 

This water from the Hackensack is drained from an 
area of about 100 square miles, and there was supposed 
to be no sewnge contamination. It got, towards the 
latter part of the summer, green; a green scum formed. 
Then I think they put air compressors on the river 
bank and pumped air into the mains, thinking that 
would reme(!y the matter. For a time it did seem to 
improve it, then the scum wo11ld appear again itnd for 
a. month would stay, and then disappear. In the fol
lowing summer they had tbe same trouble. Some
thoup;ht if the reservoirs were covered it would make
a difference. He answered that by saying, they had
one of the reservoirs covered and it was just n.s bad.

Mn. RonERTS: What was the depth of the water in 
the reservoir? 

Mn. DA VIS: The large one about si:itteen feet, and 
was kept that depth all the time. In reference to the 
fish in the Ohio, I may state I have had occasion several 
times during the past summer to cross the river down 
about Sewickley, twelve miles below Pittsburgh, and 
old fishermen there say the fish are returning; that 
they now get good fish. They told me they could 
catch buss and perch in large numbers. They attributed 
the change to the absence of the refuse of the refineries, 
the oil and wasl.e products of oil formerly discharged 
in the rivers. 

MR. !'mLLil'S: In that connection there is one 
matter of interest. The water .may be unfit to drink 
and yet fish may live in it. There is a peculiar fresh 
water sponge that often forms in the reservoirs and gives 
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the water a cucumber taste. IL was observed in the 
drinking water of Iloston a few years ago, and it hap
pened to a good many towns of Sew England, and no 
one could account for it. They had analyses made, and 
determined all the fixed solids, the ammonia and so on, 
but all this went for nothing. The analyses seemed 
to show that the water was good, and yet it had that 
cucumber taste and was perfectly unbearable. The 
doctors thought in some places it was causing sickness, 
although they did not know positively. At last it was 
found out that this fresh water sponge was growing in 
large quantities in the water, and when they cleaned 
out this spongti the water became good. No11· there 
is an invtanc� where water may be unsafe to drink, at 
least unfit to drink, from the ta.�te of the branches of 
this sponge, and yet it did not affect the fish at all. It 
was stated that the water was perfectly good in every 
other particular. They had spent so many years in 
studying it, and so much money had been appropriated 
that it was looked upon as a problem that could not be 
solved; but Ransom of Baltimore discovered the whole 
trouble was due to these sponges. 

MR. DAVIS: This Had!:ensack water bad the cucum
ber taste. In Rochester, N. Y., in 1876, the water. 
was affected the same way, and in Philadelphia in 1883,

l\IR. ROBERTS: .Mr. William J. McAlpine, two 
years ago, was called upon by a company in New York 
to propose a new scheme of water works to supply that 
city. He recommended the Ramapo district in 
southern New York,on the Jersey line. I have for
gotten how many square miles there were, but thl're 
11re a number of small lakes in the district. In his 
report he refers to these lakes as being at different 
elevations, and at certain seasons, according to elevation 
and temperature, some of these lakes would have this 
spoogillre and other ephemeral life forms. His idea 
wa.s to use the water in one lake while the spongillre, etc. 
would be dying in the lower lake, say, and by that 
time the water in the other lakes would be clear. The 
Allegheny river is not Afllicted with any such disense. 

However, I can not but return to my position that 
the merits of this question of the purity of the water 
is decided by the fish. 

MR. SCAIFE: In this connection there is one point 
I have been waiting to hear touched upon, but no one 
has mentioned it. It is that of purifying the sewage 
water before putting it into the river again. It seems 
to me that this is a question that must be solved where 
the population is very dense. 

Some years ago in Paris, my attention was called to 
this matter. The people below Paris complained very 
much of the sewage that was discharged into the river. 
They said it produced sickness in the towns lying 
along the river. Reports on the subject were made 
by the engineers, and finally, it was concluded to pu-

rify the sewage water before putting it into the river. 
Atconsiderable expemse a pumping station was forme<l, 
and a large part of the sewage ( not all of it, becaube 
they could not handle it all) was pumped to a place 
where there was n large tract of sandy soil, of no use 
at that time. This sewage was put into reservoirs, and 
from there it was given to the people of that neighbor
hood, or anyone who wished to have it, to distribute 
over the land. The soil was prepared by the farmers, 
who made channels and furrows through it with a 
plow. The water was allowed to run in these fnrrows 
and to soak into the ground, fertilizing it. At the 
time I visited the place it was jubt like a garden with 
extremely luxuriant vegetation. There were garden 
vegetables, fruit tree�, etc. These were finer than 
could usually be found on most of the farms around 
Paris. 

At first the people of that neighborhood were very 
much opposed to this sewage water. They said it was 
contaminating all their well8. At that time, however, 
no sickness had been traced directly to this water, and 
at a distance of several hundred yards from this fertil
ized tract, I went to a spring fro"m which some of the 
filtered sewage water was flowing. It was perfectly 
clear-as clear 11s we have here (when not muddy). 
I tru,ted it, and could lind no trace of anything disa· 
greeal,le in it; so that at any rate when this water 
was returned to the river it was in much better 
condition than when it went on the ground. I exam
ined the sewage water flowing along these furrows. 
It was dirty and unpleasant. One could see old gars 
ments and hnts and all sorts of material, yet the water 
which came out after the absorption seemed pure, at 
lenst to the eye and to the ta&te. 

The engineers were so well satisfied with the trial, 
although the expense was very great, that it was pro· 
posed to fertilize a still larger tract near Paris by the 
same means. H was a most instructive example of 
how poisonous materials may be rendered harmless, 
and also be made to contribute to the sustenance of life. 

�fR. RonERTS: ·we have below this city an island 
called Neville or Seven Mile Island, six miles long, 
natllrally rich on one-half of its length. The other 
half is high and very sandy. The elevation of that 
half is about forty-five feet above the river, conse
quently never reached when the river overflows, while 
the other half is covered at intervals, probably once 
every ten years, which makes it a very fertile bottom, 
and I have often thought the people of that island, if 
they would utilize the sewage of the city, would make 
the whole of it a much more fertile garden than it is 
now. There is an opportunity there to try this ex
periment. The material could be taken down in 
scows or boats Tfrnt obtained from the night soilers' 
wagons would be particularly valuable. 
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MR. W1c.irERSHAM: I would like to RBk Prof. 
Phillips or l\lr. Roberts, in reference to these impuri• 
ties, if the human system is not so constructed as to re
ject that which is impure and take only that which is 
good. I could not help letting my mind run back to 

the time when I was in business in New Orleans, some 
forty years ago. There they collected the rainwater 
in cisterns-upright cisterns about six to twelve feet 
in diameter, and sixteen feet high. Every house had 
a system of pipes running from the roofs to the cis· 
tern. That water very soon would collect Jirt and 
dust floating in the air, until there would be a scum of 
probably three or four inches on the surface of the 
water. It would be covered with vegetati on, until 
after a while the tanks looked like a small garden. 
The water swarme<l with wigglers. They drew this 
water from underneath, strained and put it on the fire 
and boiled it, anJ put it in a pitcher with a lump of 
ice, and better water I never drank These insects 
in the water would not be the same as the bactria 
spoken of, but it was animal life. 

MR. RonERTS: The more animal liftl, ergo the more 
oxygen, in the water the better it is. We do not 
know what the disease germs are exactly; typhus, ty· 
phoid and yellow fever each are supposed to have spe
cific forms of germs, possibly, and it is to be hoped all 
of them are of such a low type that they will not ger-
minate in areated water. 

MR. PHILLIPS: There is a German authority who 
declar_es sewage water is perfectly safe to drink, and 
proves it by drinking it himself, This is probably 
an eicample'.of the "survival of the fittest," for the sys
tem that is broken by dise:use would probably be e:usily 
affected by such impurities, while one of strong vitality 
would not be affected. 

On motion, the furtl1er <liscussion was po•tponed, 
and Society adjourned. 

s. M. WIC..KERSIIAM,

&crdo.ry. 




