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HEAltTNGS OF THE TNTERNATTONAL JOIST COMMISSION IN RE 
REMEDIES FOR THE POLLUTION OF BOUNDARY WATERS. 

INTERNATIONAL JOINT COMMIASIOS, 
BujfaZo, N .  Y., Wednesday, June 21,1916. 

The commission met at  Buffalo, N. Y., Wednesday,  June 21, 1916, 
a t  10 o'clock a. m. 

Mr.  QARDKER. (;cntlenwn. yo11 \vi11 kindly come to  order.  Per- 
h p s  i t  would  not he amiss to S : L ~  a word  concerning  the  purpose of 
the  International  Joint Conlmisslon in  meeting  here at this t.imc. 

As you  know, the  United  States  and  Great  Britain  entered  into a 
treaty  that was  proclaimed  in  May, 1910, in  which,  among  other 
things,  they  agreed  that  the I)oantlary Tmters and  waters flowing 
across the  boundary  should  not k)e polluted  to  the  injury of the 
health or property of the people  on the  other side. With  the  pro- 
mnlgation of that  treaty  the  International  Joint Commission  came 
Into existence. Its  functions  are  dnal;  it has both  judicial  and  in- 
vestigative  duties. In  respect  to  this  particular case the  duties of 
the commission are  purely  inyestigative. 

The question  was  referred  to  this commission to  determine  whether 
or  not  the  boundary  waters were being  polluted  in  contravention of 
the  treaty. The commission' issued n progress  report  early in 1914, 
which  set forth  very clearly  what  had been ascertained,  what  had 
been  demonstratecl, up to that time.  Subsequent to  that,  in  follow- 
ing  out  the  line of the second  question of reference, the commission 
employed Prof.  Earle B. Phelps, of the  United  States  Public  Health 
Service, to  derise  plans  that  might be applicable,  especially to Buf- 
falo  and  Detroit.  Prof.  Phelps  has completed that  work  and  his 
report  has been submitted to you for  your  investigation. 

The International  Joint Commission has  thought it wise to come 
here t o  Buffalo  and  hold  these  conferences  with  you for  the  pur- 
pose of determining  whether or not we are  in  full accord with  re- 
spect  to  the  report  made by Prof.  Phelps,  and,  if  not,  in  what way 
we differ and whether or not  it  will  be possible to reconcile our  dif- 
ferences,  because the commission is  anxious  to  work  in  harmony  with 
~ O L I ,  as I apprehend yon are w ~ t h  the commission. 

NOTIFICATIONS O F  THE SESSION. 

By  direction of the  chairman  the  secretaries  then  read  the  notice 
of the  meeting t o  be  held  at Buffalo,  which  was  sent  to  interested 
municipalities  and officials in  the  United  States  and Camada, to- 
gether  with copies of the  report of the  consulting  sanitary  engineer 
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of  the commission, and also tlle list of the  municipalities  and  officials 
to whom  said  notice  and  report were sent. 

The notice and  list  are as follows: 
XorIcE. 

&IAY 16, 1$)16. 
1 m.\n Su: : I h:lvt.  tlltl 11o11or to illform x011 t11:lt the  1ntern:ltionr~l  Joint Com- 

mission of the ITnitetl States :111tl C':l~ia(ln will  uwet a t  Uuf€:llo on the 21st clay 
of J w ~ ,  beginning at 10 :I. tu., for the purpso of finally hearing  those  interested 
upon the question of remediw  for  the pollution of boundary  maters. You art? 
cordially  invited to be present,  together  with your engineers,  appropriate h e d s  
of municip:\l tlepartlrlents, ant1 :my others w 1 1 o   nay be interested 

I have  sent you under separate cover several copies of the  report of the  co~n- 

sent a copy to your olt?rlr. I will  he glad  to  supply  additional copies if desired. 
mission's consulting  sanitary  engineer upon rewwclial measures  and  have also 

\Vi11 you Bintlly acknowledge  Iweipt of this  letter  and  the copies of the  report? 

Buffalo  City Hall. 
Througll the  courtesy of the city of Bnffalo the  hearing w i l l  be held  in the 

T7'ery respectfully, 
___" , Secrctary. 

11 I~NLCIPAT.1TIII.S .iNI) OFFt(:I.\t.S TO \VHObI NOTICE \ V A S  RENT. 

'i'he mayor,  Bufftlo, AT. Y. 
The  mayor,  Tonawanda, N.  Y. 
The  mayor,  North  Tonawanda, N. Y. 
The m:lyor, La  Salle, N. Y. 
The  mayor,  Niagara Falls, N. Y. 
The  mayor,  Lackawanna, N.  Y. 

' T h e  mtlyor,'Kenmore, N. Y. 
l!he mayor, Fort  Erie, Ontario. 

The  mayor,  Trenton, N. J. 
The  mayor,  Lewiston, N. Y. 
The  mayor, Youngstown, N. Y. 
The  Boards of Health of the  States of Kcw Pork, Ohio, and Michigan. 
The  Federal  Board of Health. 

Tllc tnuyor, Queenstown, Ontario. 
The  mayor,  Bridgeburg,  Ontario. 

The nmyor, Niagara  Falls,  Ontario. 

The  mayor,  Niagara  on  the  Lake,  Ontario. 
The mayor,  Chippewa,  Ontario. 

Owen McKay, Walkerville,  Ontario. 
.J. H. Jackson, Queen Victoria  Park,  Niagara,  Ontario. 

Willimn Simmons, clerk,  Fort  Erie,  Ontario. 
H. S. Phillips,  Toronto,  Ontario. 
F. J. Anderson,  city  engineer,  Niagara  Falls. 
W. C:. .repson, assistant  engineer,  Niagara  Falls. 
It. I-I. B'ieltl, Queenstown, Ontario. 
J. S. Newman, civil engineer, Windsor, Ontario. 
31. E. I%ri:tn, rity  engineer,  Windsor,  Ontario. 
It. A. I,antl, clerk,  Bridgeburg,  Ontario. 
(The cl1:tirnlan. specifically mentioning  each  municipality  in  the 

:~bove  list, called for tlle names of persons appearing in their behalf, 
;IS  ell tllc rlalr~es of any others who desired to enter a n  appearance, 
and  the  following  appearances  were  announced.) 

AZ'J'EAHANCES. 

Prof.  Earle R. Phelps, of the  IJnited  States  Public  Health  Service, 
Washington, D. C., consulting  sanitary  engineer  to  the commission. 

F. C. Tolles,  Mount  Vernon, N. Y., assistant  to Prof. Phelps. 
W. J .  Stewart,  Ottawa,  Canada, chief hydrographer of the Do- 

rl~inion of Canada. 



REMEDIES FOR THE POLLUTION OF BOUNDARY WATER% 3 

F. A. Dallyn,  Toronto,  Canada,  sanitary  engineer,  Provincial 

Dr. Edward  Clark. of Buffalo,  representing  the  Department of 

Dr. Francis E. Fronczak,  health officer of the  city of Buffalo. 
Arthur  Kreinheder, commissioner of public works and council- 

dohn F. Malone,  commissioner of pnrks and  public  buildings  and 

Charles B. Hill, commissioner of finance and councilman of the 

Capt. George 13. No'rton,  city  engineer of Buffalo. 
Carl 11. Howell,  assistant  engineer  in  charge of sewers, depart- 

George  Clinton, of Buffalo,  representing  the  Erie & Ontario 

17. C. Perkins, of Buffalo, N. Y. 
I<. L. Seelbacll, of Bnffa,ltr, N. Y. 
George 1%. Milks,  secretary  chamber of commerce, Laclmwanna, 

0 .  E. C u r ,  city  manager, hTi:lgara Falls, N. Y. 
Willinrn B. Bennett,  city  engineer,  Niagara  Falls, N. Y. 
Secretary  Kluttz  read  the  following  letter received from Mr. 

Theodore  Horton, chief engineer, New York State  Department of 
-Health,  under  date of June 20, 1916: 

]hard  of Health of Ontario. 

ITealth of the  State of New York. 

m m  of the  city of Buffalo. 

councilman of the  city of Buffalo. 

city of Buffalo. 

ment of pllblic works, city of Buffalo. 

Sanitary  Canal Co. 

N. Y. 

SI.:\\. YORK s'l'.\TK ~)I':I'.~TiT311~:NT OF EiE.\T.TH, 
Albnnu, June 2'0, r916. 

Mr. \VJJITICHEAJI KLUTTZ, 
S w l ~ c ~ l t r r y  I , r t c , l ~ l z c r t i ( ~ ~ a c ~ l  Joij1t ColnnLission, 

b % / i t i t c J w  l i ~ i i / d i ? ~ , q ,  Il.n*l~iwflfo~?,, 11. C . ,  

t.rtrc,llw pressure of t l n t i w  i n  tlw tleptlrtlnrnt : I t  this time it (low not seem 
1)1c.\1: 911:: ( ' c l l l l l l l i s s i o l r c . 1 .  1:ixgs Jvishw lnc to es1)l:lin to you that owing to 

[~ossiblr for l l i lr l  to I ~ : l \ . t )  :I r .c l ) l 'c 'st . l l l : l t i \ .~~ of' t l~is clrlltwtInmlt nt the meeting of 
the 1 n t ~ ~ r ~ ~ : ~ t i o ~ ~ : ~ I  Joint, Colrurlissioll : I t  1I111'L'alo on .lune 21. 

this subject,, :rntl to :Issuru yo11 also o f  our c~stentletl c*ooperrLtion :ml assistance 
9 ' 1 ~  ( ' o ~ ~ l ~ ~ ~ i s s i o ~ l t ' r  wis1lt.s to :mwrc you. l~o~vcvcr ,  of our continuetl interest in 

a t  tinw so f :~ r  :IS i t  is nGt11in our r(w)urc(?s. 

Cidy Hall,  Buffalo, AT. Y. 

Very truly, yours, 
' 1 ' m : o m m  H o w e m ,  CII icf Enninccr. 

Mr. ( ; . ~ ) , ~ I . : I L  M I - .  Clinton, do yo11 appear in  behalf o-€ anyone 
other  than yourself 1 

Mr. CLINTON. Mr.  Chairnlan, I reprelsent the  Erie & Ontario 
Canal Co., which  has  a  plan  that  will  take  care of all  this sewage. 
That  plan  has been pre,sentetl to  this commission three times, and I, 
therefore,  did  not  propose a t  this  time  to  speak  upon  the  subject. 
You have  among your records a. full exposition of the  plan  and 
what it is expected to  do. I am  here  this  morning  rather  as  a 
listener. I expect  suhseqnently t,o present our views to  the council 
of the  city of Buffalo, they  having  had  no  opportunity  to  investigate 
the questions. I have  read your report,  and I must  say that  it ex- 
hibits  not  only  thorough  research  but  also some- 

Mr. TAWNEY. Mr.  Clinton,  will you allow me to  interrupt you in 
order  to  ask  a  question? Yon have  read  the  report of the  consulting 
sanitary  engineer of the commission, have you not?  I refer  to  that 
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part of i t   a t  least  which  deals  with  the  project  in  which you are 
interested as a means of  sewage  disposxl. 

Mr. CLINTON. Yes. I n  the  press of hlsiness I have read  it  rather 
hastily  and  without malcing i t  a study. 

Mr. T A ~ N I X .  I wantetl to ask if yo11 took  issue with  the  report of 
the  consulting  engineer  with  respect  to tlle  conclusions  which  he has 
reache(1 regarding  the clrninage or tli\.ersion  canal. Do you appear 
for  the  purpose of m:dcing any  criticism of thosc  conclusions? 

Mr. C r m r r o ~ .  No: not  at  this  juncture. If the commission  mill 
permit me, I may subsequently  submit a printed  brief  without talc- 
ing  the  time  here  by  either  criticizing or attempting  to  modify in 
the  minds of the commission the   v iew of the expert,s. I think it. 
~ o ~ l c l  be a. loss of time now and  result i n  no goo’d. 

Mr. GAIIDXER. Mr.  Kreinheder, I believe  you were about  to  make a 
statement  and  were  interrupted. 

Mr. T ~ X N F I E D E R .  I was merely  going  to say that’  the  city of Buffalo 
extends  its  greetings  to  this commission. Sincc  your h s t  mecting  in 
this  city  nuffxlo  has  taken  on :In entirely new cloak in  that it is now 
govcrned  under  a new form of government,  the commission forin of 
government.  All  the powers for conducting  the city’s hnsiness arc 
\rested in five  men. The  propositions  that  this council llns to  deal 
with arc many. One of them is the  pollution of boandarv  waters, 
the  ml)ject  that yon gentlemen have under  considcration  at  this 
time. The new administration  since  tho issue of your  report  has  not 
llad time  to go into it thoroughly  in  order to determine wllich of 
the  six plans that you suggest is fe:tsiLIe. It map be that  your 
commission  can suggest  which one of those plans is  feasible. How- 
ever, i f  that  is  left  to  the  different cities it will be necessary, in  order 
to  satisfy 011r municipality  and  the  taxpayers,  to  employ  an  engineer 
to  go over your suggestion with respect  to  these  different  plans  and 
determine  which of them is the  most  feasible. After that  determina- 
tion is made, them comes question of providing  the  money,  and  that 
may possibly take considerable time, because without money  these big 
projects  can  not Le carried  oat. 

Now, that  in  toto  is  our  proposition  to-day.  The council is  rep- 
~*esented  here  and is very  glad  to  extend to  the commission ererv 
courtesy and  at  the same time do all we possibly  can in  order  to 
bring  out  the  points involved and see, whether me can carry  this 
matter  to a proper  solution. That  is the  attitude of the  city of Buf- 
falo. and we  would  like you gentlemen  to so understand  it. 

Mr. CLINTON. May I be permitted  to ask a question?  The  juris- 
diction of this commission depends  entirelv  upon  the  determin a t‘ ion 
of the qnestion as to  whether  the  pollution of boundary  waters  af- 
fects  the  waters on both  sides of the  lmunadry lines. .If it does not, 
the commission of course has  no  jurisdiction,  and it is not an inter- 
national  question. But  I understand  that  the commission has  hereto- 
fore dctermine,d that  in  the case of the rUi:qp-a River  the discllarpe 
of  sewage  by the  city of Buffalo does affect  the  international  waters, 
and  that  therefore  the question  involvcd in  this  vicinity is an  inter- 
national question. Since  the final  determination’of  the  location of 
the  boundary  line I think  the  prior attitude-if I may  call it an 
attitu&--assumed by  the commission in  thnt  regard is stronglv  forti- 
fied ; but I do not  understand  whether  the commisslon has  vet decided 
that  the  present  and  inevitable  growth of the  discharge of sewage into 
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the  Siagara,  River so affects the  health,  the  welfare,  and I may say, 
to :I. certain  extent,  the business of both communities-that is,  the 
conlmunity  on  either  side of the line-as to  make it necessary that 
no ~ e w a g e  from  the  city of Buffalo-and I may  add  Lackawann:+- 
sh;~ll be discharged  into  the  Niagara  River  Ihrough  the lake. I do 
not. ~*ecall in the  reports any such decision. 

311.. TAWNEY. Is it'not  a  fact  that'  the  bacteriological  examination 
o f  the  Niagara  River  shows conclusively that  the  waters  are being 
polluted  clear  across  the  stream  to  an  extent  that is injurious fo 
I1e:tlth and property on the  other  side? 

Mr. C'LTKTON. I drew  that conclusion from one of the  reports made 
by the commission. 

JIr. TAWKEY. That  is included in  the  progress  report,  the  report 
o f  t,he  bacteriologists. 

Jlr. C'LIKTON. Pes;   but I am  not amare that  the co1nmis:pion 11:~s 
decided that  the  extent of that is such that  the tliscllarge ol: sewage 
rllltst be stopped. 

Sow, I regard tlmt :IS of considerable  import:mce  not merely to my 
1)t'ople but to the  city of I3nffa10, and I wish to say to  this  comnis- 
sion that I am more  deeply  interested un the  part of the  city of Buf -  
falo than I am on  the  part of our proposed  corporation.  The es-  
pense to the  city of Bnffalo in  caring for that sewagca, if  it  must be 
taken  out of the Niagara. River  altogether,  will be trernendous. That  
is the reason I asked the question. 

l-our honorable commission will say to  our 1)eople evcntu:tlly that 
this sewage  must be taken  out. I think some limit  has been placet1 
upon it,  but I regard  that :is merely tentative; it must be tuken  out 
eventnally.  Then it become,s :I mere  question  for  the  city  authorities 
t,o determine  upon  the  methods of caring  for  the sewage. 

Mr. TAIVKET.  Mr. (:linton, speaking  for myself as a  member of 
the commission, I would  say  that  the  report of our s:mit:lry esperts 
s ~ ~ h i t t t x l  to the commission in  January, 1014, shows  quito cwncln- 
sircly that  the  waters of the N1ng:1rn. RiIrer, together  with  tho 
waters of other  connecting  rivers, are being  polluted in violation of 
the  treaty. 

Mr. ('r,r;uToN. Tes; there  is no doubt  ahout  that. 
Mr. T L i w N m .  It is not  the  function of the commission in  this in- 

yestigation  to  decide  anything  finally or to  decide  in  advance  whether 
or not we should  recommend  to  the  two  Governments  that tho cities 
he called upon to do thus  and so, but in thc event that  thew  waters 
are found  to be polluted  in  yiolation of thc  treaty we are reqnirecl 
hy the  two  Governments  to  recommend  to  them  what r e r r d i e s  we 
propose for  this  pollution, \\-hich is being :dlowed to go on in con- 
trarention of the  treaty. 

For the purpose of ascertaining  the  most  feasible  remedy  the com- 
mission has employed  consulting  sanitary  engineers, who hare  been 
engaged now for  more  than a gear on investigations at  Buffalo, De- 
troit,  and  other places. They have  embodied in their  report to the 
eommission certain  suggestions  and recommcnclations with  respect 
to remedies. 

'l'his report I V ~ S  sent out six weeks before this  meeting  to  the 
various  dunicipalities  in  order  that  they  might  familiarize  them- 
selves with  the  proposed  remedies for the  pollution  which  has been 
found  to  exist in violation of the  treaty,  and  our purlmse in  being 
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here  is  to  confer  with  the  representatives of the  various  municipali- 
ties  that  are affected to ascertain  what  their  judgment is as  to  the 
remedies  which  have been proposed by our  consulting  engineers. 
7'his information is desired  by  the commission  before we submit  to 
tlie  two  Governments a final report  embodying our recommendations. 
We  desire  to see what  suggestions or criticisms  these  municipalities 
have  to make,  because there is no  denying  the  fact  that  pollution 
~loes exist  in  contravention of the  treaty.  That  fact  has been estab- 
lished I ) v  bacteriological  examination.  Nor is there  any  question 
that it must. stop  from :In international  standpoint.  That is, both 
Gorrrnments,  having solemnly  agreed  by  treaty  that  such  pollution 
sllollld not he permitted  to  the  injury of the  health  or  property of 
thc! people of either  country.  that  treaty  obligation  will  have  to be 
o'l)serred. Of  course, it is the  hope of the commission that  these 
nkunicipalities  will  cooperate as f a r  as possible in agreeing  upon 
some  recommended  remedy that  will be practicable  and  feasible so 
that  the  two  Governments  may  reach  an  agreement  as  to  what  should 
Iw clone hereafter. As stated  by  the  chairman,  that is the  purpose 
o f  our  being  here. 

Mr. CLKNTON. I understand  the  purpose of the commission in be- 
ing hcrr,  and  the  purpose as stated  by you is the  position  which  the 
commission has  taken  from  the  beginning. I must  beg  the  pardon 
of the commission in  using  the  inaccurate  word " decided." I should 
hevc  said '' concluded." 

The problems, it seems to  me, are of such  a nature-I do not know 
that I ought  to  say  this,  as it seems to be offering  advice to the com- 
mission-that after  the  city  authorities  have  had  ample  opportunity 
to  inrestigate  the  matter  for themselves  you  would  be  able to  arrive 
at  l*esults, and  it would  be  more  satisfactory to  yourselves and  to  the 
city  than  to  attempt  to  do it a t  this time. 

Mr. T A ~ X E Y .  As I undersand it, our  consulting  sanitary  engineers 
11:~vo been working  here  with  the officials of Buffalo for over a  year. 

Mr. C'IJNTOX. That  is  true. 
Mr. 'I'AWNEY. They were  even  advised  when the  report  was  sub- 

mitted  to  the commission what  the  report would be, and we supposed 
1)g giving  them six weeks' time  in  which  to  study  the specific recom- 
mendations  made  by  the  consulting  engineers  that  the  municipal 
anthoritics  here m-ould be able to  give  the Commission some informa- 
t.ion as  to  whether or not  the  proposed  remedies  reasonably meet with 
their  approval. 

Mr. CrmToN. Although I ought  not  to  speak  for  the  city  govern- 
ment. as I am  on  my  feet,  will yon permit  me  to  say  that a sugges- 
tion  has been made  and I will be  presumptuous  enough  to  answer it. 
It is  suggested hy our commissioner of pu1)lic works  and also a mem- 
Fer of the  city  government  that  the  recent  rhange  in our form of 
go\wnment hRs thrown  upon  the members of the council such a tre- 
mendous  hnrden of work  that it is  impossible f o r  them to determine 
from all points of view,  financial and otherwise, in  snch a short  time 
as  six weeks what  they  will be willing  to recommend to  the citizens. 
The time h a s  been too short, in  other \vortls. 

Mr. TAWKEY. I do  not  think  the commission contemplates  asking 
:my  of the  municipalities  to  join  with it in recommending  any specific 
remedies, but we want  to  hear  what  the  municipalities  have  to  say 
with respect to  the  practicability  or  advisability of the remedies that 
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are  proposed. Of course the question of finance is one that will  have 
to be taken up later. 

Mr. CLINTON. It is a  very  serious  question in  this  city  and is di- 
rectly  involved  in  determining  what  they mill  recommend. While 
fully  agreeing  with  the  report of your  experts,  they  might  think  that 
something less costly.  something that  would  extend  the  burden  over 
a greater  period of time,  would  answer  all  the  purposes  and he of a 
nature  that would  satisfy  your  experts  and  accomplish  the  same 
results. 

Mr. TAWNEY. Well,  the commission has  had  this  under considera- 
tion for nearly  three  years, as you will recall. Mr. Clinton;  and  the 
municipalities,  especially  Buffalo  and  Detroit,  must  have heem study- 
ing the  subject  from  the  international  standpoint,  fully  realizing, 
no doubt,  that  the  time  has come when  they  mnst cease using  these 
l-irers as  open  sewers  and  make some other  provision for  sewage 
disposal. It is not  the desire of the commission to  mnlx  arbitrary 
recommendations  to  the  two  Governments  without  conferring  with 
t,he municipalities  in  order  to  get  their views and  to recommend that 
which is feasible and  also  desirable  within  their  financial  ability  to 
comply  with.  That  is one  reason  why we are  trying  in  every  way 
t o  cooperate  with  the  municipalities  that  are  interested. 

Mr. CLINTON. No doubt  that is a very  gracious  and wise  decision 
on  the  part of the commission. I was simply  trying to  point  out 
that   i t  monld be impossible, it seems to me, for  the  city  goyernment 
at  this  time  to  undertake  to  give views  upon  this  subject.  Conncil- 
man Hill is present  and  can  speak  upon  that  subject. 

Mr. HILL. Why do you  not  let  the  city government speak for  
itself 8 

Mr. CLINTON. 1 have been drawn  into  this  argument. 
Mr. MALOKE. As this is the  last  analysis of the financial  proposi- 

.tion, I think Commissioner Hill, of the  department of finmce  and 
ncconnt, as representing  the  city  government,  might  throw some light 
.on the  matter  from a financial  standpoint. 

Mr. HILL. With  regard to that I wo11ld suggest  that  the commis- 
sion, having  held  these  hearings  for  sereral  years. has probahly found 
the simple  and  expeditious  way of moving  along. I would suggest 
that  Prof.  Phelps be called  on for $1 statement. H e  wonlcl enlighten 
11s a s  to his ideas  regarding  what  onght to he clone and  the  different 
methods  proposed.  Of course. the financial  proposition come in even- 
tnally.  When we haye  heard  what  methods  the commission has to  
present we mill he in a better  shape  to  take  the  matter up. 

Mr. MALONE. It was  that  thought  that  prompted me to  suggest  to 
our distinguished  friend, Mr. Clinton,  that  “John  speak  for himself.” 

Mr. H r m .  I think  the  only difference is thnt  it wonld be better  for 
11s to‘ speak  later. I think we would s a w  time  in  that wa?.. 

Mr. PERKINB. Mr. Chairman, wonld yon hear a brief  st.at.ement on 
the  general  subject?  The qnestion  before the commission. T believe, 
relates to  the effect on  the  people  in  the Tarions citiw of the  pollution 
r;f the waters of the  Niagwa  River  that arc nsed for  domestic’and 
sanitary purposes. Is i t  not trne  that.  if  there is not  involved  the 
water  that is to. be  used for  drinking purposes in the variolm cities, 
then  verv  largely  the  pollution of the  Niagara  River  is a n1atte.r that 
is  not of such  great  importance? For instance, the  city c1.f Blxffa,lo 
has  pumping stations that will  take  care of the whole Nia.gara 
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frontier. If arrangements  can be macle through  legislation  whereby 
the cities of Niagara Falls,  the  Tonawlndas,  and  Lockport  can be 
supplied  with  pure  water  from  these  tremendous  purnping  stations, 
and the cost of water  to  them, a s  well as  to the. city of IZuffalo. can 
be very  largely  reduced by taking  c:~ro of the enormous overheat1 
charges,  it will ~ e r y  largely ( lo  : I W : I ~  with the' expenditure of 
$3,(iOO,O00 by 13uffxlo :u~d smaller amounts by the  other  cities th:tt, 
art? discharging scwage into  the  Ki:lg:m  River. 

The health of the people is nffectecl only by the  drinking of the 
mater of the  Niagarn River, and the solrttion can be obtained a t  very 
much  less  expense to the city of Unff:~lo :rnd the  other  cities involved. 

The smell that  arises  at  Niagara V:llls, and  regartling  which com- 
plaint has been made, is not  dnc  to  the  pollution of Nlagara  Kiver 
by IZnffalo scw:~ge, 1)ecnrw oxidation o f  that sewage occurs and thc. 
tremendons currctnt t:rIws ;r\vay :tny stench  before i t  reaches  Niagara 
Falls. The difficulty a t  Niag:Ir:L Falls is due to the  dumping of' 
the sewage into  the Niagara River a n d  there I~ring thrown back 
upon the 1 ) w p l r  of Biagarx Falls their own selvage: it is not  duc 
to  thc se\vnpe of 131lffalo or any  other  city on the  Niagara  River. 
The city of Chicago IJailt a drainage  canal,  which. as you say. is :tn 
open  sewer. It went  to  the expense of $100,000,000 to  build  tha't 
drainage  canal, becarwe formerly it TWLS discharging  its sewage into 
its own  lake,  the  source of its mater  supply. It had no  natural clrnin- 
age  canal  such ns Buffalo has through  the  Niagara  River  to carrv 
off that  sewage in a sanitary  manner. 

Congressman  Mann,  within  the  last few day,  in discussing in Con- 
gress  the La Follette  amendment  requiring  Chicago not to trike more 
than 250,000 cubic feet  per  minute  from  the  lake  through  this  drain- 
age canal,  when  they arc now t:lking practical1.y double that  amount, 
pointed  out  that  any  other  way of correcting  the sewage proposition 
for  Chicago would have. cost that  city $250,000,000 instead of the 
$100,000,000 that  it did cost, and  yet  that  canal is a very slow-moving 
stream,  carrying  only 4,167 cubic  feet per second, as  required  under 
the  treaty.  That is equivalent to  only  one-sixtieth of the  amount 
of water  that is passing  through  the  Niagara  River. I f  there were 
a  drainage  canal  built  from  the  city of Buffalo to  Lake  Ontario, it 
\vould carry  only  about 6,000 cubic feet  per second under  the  trwty, 
and  that is one-fortieth of the  amount  going  through  Niagara  River 
a t  a  tremendous  rate of speed. The necessity for this  tremendous 
expenditure is, I think,  overestimated. I think when the  drinking 
water of all those  cities is provided  for  the expense  will  be  absolutely 
nil.  The  water,  as it absorbs the sewage  in  the  drainage  canal  at 
Chicago,  has its purification  entirely  through  the  free  oxygen  that 
is in  the  drainage  canal  as it passes  along. Here  in  the Niagarn 
River we have 60 times as much  mater  to  absorb  the  sewage, and it 
has  more  than 100  times  the  value on  account of the  tremendous  cur- 
rent  that  forces  the sewage up to  the  surfnce aud utilizes  the oxygen 
in  the  air  to  purify it long  before it reaches  tho'se  cities. 
I .woulcl like to ask whether  the  question of the  pollution of the 

Ni:lgara Rirer  a s  it is considered by you is not  entirely  from  the 
st'andpoint of the health of the people  on  both sides of the line, not 
only  as to  the odors that come. from it, but also as a drinking propo- 
sition;  that is, whether  those  are  the  only two problems  that  are 
being  considered ? 
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Mr. ~C~IGXAITLT. You  have  probably  forgotten  one  thing 11 hich is 
\-cry important,  and  that is that  this  is  an  international question. 
I3ven if you could  supply  water  to  these  municipalities on your own 
side, that would not  prevent  the  Niagara  River  being  pollut,ed to  
the  danger of people  living on the  other  side of the line. 

Mr. I'm1c1ss. On account of the  tremendons  current  in  the Wing- 
: I M  12ivcr. with  the semage from this side  passing  down, the citics 
of Bridgeburg and  Fort  Erie  are  free  to  take  their  water  for  drink- 
ing I)urpows on their  side of the  river, so that  the  international 
fe:lt,nl*e. I think,  is  lnrgely  eliminated,  and  the  only  other  city  is 
Xiagara Valls,  Ontario.  There  a  great  power  canal is about to be 
installed, cle\-eloping 3,000 horsepower and taking  pure  nntrr  from 
Lake Erie through  the  Welland  Canal.  There  is a vast  supplg of 
which only :1. mere  fraction is necessary for  the  city of :!Jiagara 
I~a l l s  O I L  the Canadian side. So you haxTe eliminated  all  the  troubles, 
so far as drinking wvnter is concerned, of all those  cities, and  the 
question of drinking  water, I think, is of vital  importance.  But we 
:'re going to  spmd $3,600,000 on  the sem:lge proposition  when a. 
mere  fraction of that  amount  will  take  care of the subsewape  which 
withont  the  slightest  donbt  nerds  renovating,  especially in view of 
the fact  that  no  solution  in the way of chemical  tre:ltment  could 
;)ossibly m a l e  that  water  available  to  those  pople  for  drinking  pur- 
poses :1long tlle  lowcr  Kiagara.  The  chenlists  hare confitlence in  
both  the  sludge  proposition  and  the  other  treatments.  For  /Lnst:~nce, , 
at  Milwankee they will even take a glass of the efnuent and  drjnlr  it, 
but  it docs not fol lo~v that  the people of Tonawanda  and  Lockport 
should  want  that  kind of drinking  water when we can girt: them 
pure  water  from  Lake  Erie  cheaper,  on account of the  tremendous 
pumpage  facilities we have here,  than  they  can  pump it for  them- 
selves. 

We need a  filtration  plant,  and  by  spending $1,500,000 of that 
money for that pnrpose we could have a plant  that mould supply 
d l  those cities with the purest  water 865 days in the year. It is 
trne  that  during  the  stormy seasons we have  periods  when  the  water 
is in a w r y  bad condition. The danger  from  typhoid,  howerer, can 
be tnben  care of by  treating  the  water  with chlorine. 

Mr. GARDNI<;R. The difficulty is  that  there is no  question  referred 
to  this  International  Joint Commission by  the  two  Governments as 
to whether  or  not  the people in  any  p9rticular  locality  are  getting 
Imre  water  for  drinking or domestic  pnrposes.  The  question  sub- 
mitted  to 11s to  determine is whether  the  international  waters are 
being polluted to the injury of  llealth or property on eithe.r  side of 
iho line. The people hew are  interested in Che que'stion of pure 
water, apd that  applies all the wag to Niagara Falls,  but  the  people 
on  the  other  side of the  line mould not be concerned :It all about 
that. So that  the question for the commission to  determine is not 
whether or riot i t  is possible for  Buffalo  and these  contigvous  towns 
to get pure water;  but  the question for  us  to  determine 1s whether 
or not these  waters  are  being  pollnted, in contravention of the treaty; 
and if so. what  remedy we propose. 

Mr. PERKINS. But the reason for the  consideration of the  pollu- 
tion is the  health of the people  on  both  sides of the  river. If the 
health of the people  on  both  sides of the  river  can be taken  care of, 
and it is only  for  drinking purposes, and you are producing  an 
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effluent of 200,000,000 gallons  that  has been  treated. and used for 
drinking  purposes  by  either side, it is dangerous,  ultimately, because 
with  the  growth of this  city  to a  million  people, we will  include  the 
whole Niagara  frontier as one  city. It means taking  care of the 
Canadian side,  too,  but  what  cities  are  there  on  the  other  side  that 
:Ire being  injured ? 

Mr. GARDNER. I am  not  familiar  enough  with it to say. 
Mr. PE,RKINS. There is not a town  ontside of Bridgeburg  that is 

Iltilizing  water  from  the  Niagara River. There  is  only  Fort  Erie 
ant1 Hrldgeburg, and they  have  the  pllrcst  water  to  take  it  from. 
They h r e  the Niagara. .River,  which runs  at  the  rate of G or 7 miles 
an  honr.  They can get the  purest mater-and the finest of fish live 
there-if they take it from  the  upper  intake. I believe the whole 
question is one that is very  easily solved hy economic:d mewns for 
the benefit of the people on both  sidcs, at  one-hundredth of the  es- 
pense of the  tremendons  sewage  disposal  plant,  which  in  itself  will he 
nnsatisfnctory. .You can  not  take  the  sludge and compress it  within 
the  city  limits  and  dry it and sell it as fertilizer  and  not  produce a 
worse sanitary  condition  than yon haye now. Then,  the  drainage 
canal  from  here  across  to  Lake  Ontxrio would be n slow-moving 
stream, as proposed  by  the  Lake  Ontario  power  canal  sanitxry  propo- 
sition. That  would  cost $25.000,000, :In(] would not be a solution of 
the difficulty, because it would he an open  sewer, and would be in 21 

6 worse condition  than  at  present, because it would be a sluggish  streml. 
There  is no qucstion hut  that  this  matter  should be  considered  care- 
fully. 

Mr. GARUNER. I agree  with you fully 5n that  last  statement. 
Mr. T.\\vNEY. Do you say  there is no pollution of these \vxters on 

the Canadian side by reason of dwnping of ram sewage on this  side 
of the Niapara River? 

Mr. l ' an~~xs .  I say there is no place, where  they are wing  it for 
drinking purposes, and there is GO times as much water p:tssing 
through  the  Niagara  River as at  the Chicago  Drainagc  Cnnal. That  
wonld not  in any way  interfere  with  the  ht?nlth of the people on  the 
Canadim  side; so that I do  not  think the Canadian side is interested 
as much as the  American side. 

Mr. TAWKEY. The  hearing  at  Niaparn Falls a. year ago last  Septem- 
ber sho\vecl conclusively that  the  waters on that  side  are pollntecl 
from  the  intake or Prom sewage dumpecl into  the  river from this side. 

Mr. PERKINS. Some of it gets :tcross. 
Mr. TAWNEY. Are  they  using  that  nxtw  for  drinking  purposes 

Mr. PERKINS. Pes. 
Mr. TAWKEY. I am  reforring  to Niag:lrr.:l, Falls  intake. 
Mr. PERliINS.  I think  the sewage at  Niagara  Falls can  be  talwn 

care of hy taking  the  drinking  water from Lake  Erie tllrong:.il the 
Welland  power  canal  they  are  talking  about. 

Mr. TAWSET. We  have not power to compel the people orer tllert! 
to accept  water  from  this side. 

Mr. PERKINS. I mas referring to  the power canal  proposed  to be 
constructed  by  the  Ontario  government.  There will be pure \vater 
to  supply  Niagara  Falls,  Ontario, and the.y will  have  better  water 
than  any  water  that  has been treated  after  the sewage of Buffalo has 
been treated  and  these  cities  have gone into it. 

there! 
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Mr. DALLYN. We have been producing  water  from  the,  lower 
Siagara Rix7er, at lower Niagara,  for some 15,000 troops  and :1 popu- 
lation of 5.000. 

Nr. PERKINS.  I n  reference t o  the  aeration of the  water,  the  Niagara 
Falls  is  the  finest  sanitation  plant  that  could  possibly  be  built-far 
better  than  any  sanitation  plant  that  could be built-for  cl:~emical 
treatment or otherwise,  because  the  air  is  thoroughly  distributed  all 
through  the  water  that comes down. The  water becomes atomized, 
and  the  aeration of that  water  absolutely  purifies it. 
Mr.. 'I'.\WNI<:~. I n  the  lower  Niagara? 
Mr. P ~ n ~ c r s s .  As i t  goes  over the  Falls.  Every  bit of water that  

Mr. T . ~ ~ N E Y .  The  experts show it is polluted from shore t o  shore. 
Mr. POWELL. Do you  mean that by  sedimentation  the healry parts 

go  to  the  bottom ? 
Mr. PERKINS. I mean  the  parts of sewage  are so thoroughly  dif- 

fused  into  the  water  and  oxidized  on  the  way  down  Niagara  River 
that  after  going over  the  Falls it is  practically  sterilized. 

Mr. POWELL. By  what  special  creation  have we some 30,000 or  more 
bacilli or bacteria to  the cubic  centimeter  on  the  Niagara  River below 
the  Falls? You evidently  have  not  read  the  report.  The  thing is a 
perfect  sewer below the  Falls. 

Mr. PERIIINS. It is  not  from Buffalo  sewage; it is the  city of Niag- 
am  Fal ls  sewage,  which is dumped  over  the  river  bank  and  atomized, 
sending  the  odor  back  over  the  city. 

Mr. POWELL. You will have  to  knock  out of existence  a  great  many 
facts  that  have been  shown  by a scientific  examination of the  water  if 
you  establish  your  proposition. 

Mr. PERKINS. Has there  been  any  report  that it is  Buffalo  sewage 
that  has caused the difficulty or the  city of Niagara  Falls;  sewage 
dumping  into  the lower  river,  with  no  aeration  and  a long trip 
through the Niagara River for 20 miles or more? 

Mr. POWELL. There  must  be  some  peculiarities  about  Buffalo 
sewage- 

Mr. PERKINS. I mean  the  water  is  good  above  the  Falls but polluted 
by the  sewers of the  city of Niagara  Falls,  not  Buffalo. 

Mr. POWELL. We assume  the  excreta  from  the  people of Buffalo is 
about  the  same  as  the  excreta  from  the  people  in  Tonawanda  and 
other  places  downstream. 

Mr. PERIEINS. It is a  question  whether  the  Buffalo  water has not 
been purified  on  the  way  down  the  Niagara  River  for 20 miles;. 

Mr. POWELL. Running w:Lter might  purify  itself. 
Mr. PERKINS. The  city of Milwaukee  is  aerating  the  water  by  put- 

ting compressed air through  tanks,  and  that is one of the  sewage- 
treatment  propositions  adopted  recently.  The  Imhoff  tank  requires 
all kinds of arrangements;  but  they claim that  the compressed air 
and activated  sludge  systeln  is  a fa r  better  scheme,  using  the  free 
oxygen in  the air to  oxidize  the  impurities of the  water. So that  
if Buffalo can  give  all  these  cities  drinking  water,  and if they  can 
also get it on  the  Canadian  side  from  the  lake, it would seem as though 
it would  largely  obviate  the  difficulty. 

Dr. SY. Years  ago I used to  take  the  water below the  Falls,  and 
there is practically  no  purification by aeration. 

p ~ e s  over  the  Falls is aerated. 
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Ur. POWELL. That  statement is borne  out by the  report.  The  aera- 
tion is not sufficient. It does not  purify it by going  over  the  Falls. 

Mr. PERKINS. Just  one  statement  in  reference to that  Milwaukee 
sterilization  plant. It is stated  that  they h:Lve the  free oxygen of 
the compressed air for the  oxidation of it. But  here is the  proposi- 
tion:  Chicago is taking  care of the sewage  without  any  treatment 
whatever  through a drainage  canal of ‘L50,000 cubic feet  per  minute, 
and we have  in  Niagara  River a natural  drainage-canal  proposition 
of 60 times  the  value of that  drainage  canal  for  diluting  the  water, 
with  many,  many  times  greater  swiftness of current,  or 25,000 cubic 
feet  per second. The  drainage  canal  at  Chicago moves so slowly you 
can hardly see it. Why is it necessary to  throw  away  the  advantages 
of this  tremendous  Niagara  River  drainage  canal  which we have 
now, when it is not  affecting  the  water, as f a r  as the  health of either 
American  or  Canadian  citizens  from  typhoid is concerned ? 

Mr. TAWNEY. T o  wl1a.t extent is the  draiilage  canal of Chicago 
used for  sanitary  or domestic  purposes’! 

Mr. I’EI~INS.  It is  simply a power  and  drainage  canal ; it is not 
supposed t o  be used at  all  for  drinking purposes. I f  you can  not use 
Lake  Erie  water,  and  if  Niagara  River  must be useti for  drinking 
only  after  treatment,  then I will  acknowledge it is absolutely neces- 
sary to do something  in  reference  to  this  pollution,  but  if it is pos- 
sible to  use the  Lake  Erie  water  in  Canadian  towns  without  this ex- 
pense, it seems to  me it is wise to do i t ;  at least, for the  immediate 
situation.  When a great  city  is found,  on  the  Canadian  side  and  they 
must  draw  their  water  from  the  Ni:qpra  River  for  drinking  pur- 
poses, then it is time  to  take action. It would seem to be a tremen- 
dously expensive  experiment  to  make  with  very  little  return. 

Mr. TAWNEEP. I want  to  read a, paragraph  from  the  report of our 
sanitary  expert,  the  best  that could  be  obtained in both  countries. 
H e  says: 

The examination of samples  taken  from  cross  section below Buckhorn  and 
Navy Islands showed undiminished  pollution on the  United  States side. On 
the  Canadian side, the water,  though  less  polluted,  was still dangerous,  and 
should  not be used  without a most  careful  treatment;  otherwise its us$ is 
liable  to give rise to  periodic  epidemics of intestinal  diseases. 

below the  two Falls demonstrate that the pollution coming over is more uni- 
The results from the examination of samples collected in the gorge just 

formly  distributed.  There is n populnr  impression  that  the  action of the  Falls 
tends  to  purify sewage. It does not  remove  it  or  its  dangers. It simply  mixes 
i t  nlore thoroughly  with  the  water. The pollution below the Falls is gross. 

Mr. PERKINS. Do you think your commission will  recommend, 
even with  the  expenditure of $100,000,000 instead of $3,000,000 on 
the  river for  sewage treatment,  the use of that  water for drinking 
purposes ‘1 

Mr. TAWNEY. Have you read  the  report of the  engineers  as  to 
how  much  was  necessary to  be expended for such treatment? 

Mr. PERKINS. Xo;  I have  not. 
Mr. TAWNEY. You are  out ninety-seven  millions. 
Mr. PERKINS. The  expenditure of between $3,000,000 and $3,500,- 

000 means a vast, amount  to  the  taxpayers of this city  and  all  those 
along  the  frontier. Will your commission  recommend, after  such a 
plant  has been built,  that  water  from  Niagara,  containing  this  large 
amount of bacteria,  regardless of the chemi,cal treatment, should be 
suitable or desirable  to  be  taken  for  drinking  purposes  when  pure . 
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water  can be delivered from Lake  $hie  by  pumping  stations  on  both 
sides at a f a r  cheaper  rate  than  they can  build a plant  to  take  care 
of the sewage! The  small cities  can  not  do it with  the  tremendous 
overhead  charges  and  the inefficiency of small  pumping  stations, 
while we have  two  large  pumping  stations  that  cost, with. intake 
tunnel, $10,000,000, and we  can  supply  drinking  water to all  the 
frontier, if we only  obtain  the  legal  right  to do it,  cheaper  than 
they  can  pump  Niagara  Itiver  water  even  after  treatment. 

Mr. P~WELL. That is an  alternative scheme  you suggest. I think 
\vc are  drifting  away  from  the  subject  matter.  There is no question 
the conmission has come to  the conclusion, rightly  or  wrongly,  that 
a condition of affairs exists  on  the  Wiagara  frontier  that  must be 
remedied ; that  the evil results of depositing  sewage  on one bank of 
the  stream  is  felt  on  the  other  side of the  boundary line,  more par- 
ticularly  that  which comes from  the  United  States  than  the  Cana- 
dian.  We  are  here  having  gone  to  great  expense  in  the  formulation 
by our experts of schemes for the  solution of this difficulty. We 
have  not  absolutely  adopted  any scheme as  yet,  but we hare  laid this 
schemt. before  the  people on this  frontier  and  up  the  Detro'it  River 
for  their  consideration. A couple  of mont,hs' time  has been a t  their 
disposal  to  take it up and consider it. We  are  here to see whether 
yon accept  it,  or  whether,  instead of accepting it, you have  any 
scheme to offer in place of this;  and  what you have  to  suggest, 
taking  what you  say a t  its face, is entitled to a great deal. of con. 
sideration,  but me can not  take  your  ipse  dixit for these  matters as . 
against scientific  men. Is the  city,  and  are  the  others  who are inter- 
ested,  prepared  to  lay schemes before  us,  with  any  data  that  will 
reasonably  back them  up,  for  our  consideration?  That is the ques. 
tion. 

Mr. PERKINS. But you are  considering  the  drainage  power  canal 
from Buffalo  to  Lake.  Ontario,  which  means  an  open sewer which 
yon are  condemning as existing  in  Nagara River. 

Mr. Po\vmL. We  are  not  condemning  anything.  From a sanitary 
standpoint  there is a condition of affairs which  needs a remedy. Oln. 
expert  has  taken  into  consideration  all  the schemes, and  he  has  made 
a report;  and we hare  laid it before  you and desire to  know if you 
accept it or if yon reject  it,  xnd  have you anything  to  advance  as a 
substitute  for it. 

Mr. PEmms. T did  not say yon  were  condemning the sanitary 
canal  but  the  pollution of Niagara  River. 

Mr. POWELL. We are  not  condemning  anything. . Mr. PERKINS. Yon are condemning  the  pollution of the  Niagara 
River  as  an  open sewer. 

Mr. POWELL. No. We  have  had  Prof.  Phelps  and  others  to  suggest 
a scheme, and me lay  the  results of their  investigations  before  you, 
and me ask you, Do poll  accept it;  and,  if  not,  have  you  anything  to 
offer in  its  place?  We  have  not come to  the  point of deciding  or 
rejecting  anything  yet.  That  will  arise  later. 

Mr. PI~:IIICINR. Do you consider that  a solution? 
Mr. POWELL. I am  not  saving  anything about that  at all. 
Mr. PERKINS. I n  the  matter of a solution, we supplv  all  the  drink- 

ing-water  requirements  without  the necessity of taking .the  water 
from  the  Niagara  River  but  from  Lake  Erie,  and  therefore you  have 
ten  times  better  conditions  than  the  Chicago  Drainage  Canal,  which 
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h s  cost $100,000,000. If 37011 can  give  us  something better by 
spending $3:000,000 than  the  Chicago  Drainage  Canal,  which cost 
$100,000,000-and  we hare  just  as good a thing here-- 

Mr. POWELL. We  have  nothing  to  do  with  Chicago  at all. We are 
here for  Kiagara  and  the lake. 

STATEMENT OF MR. 0. E. CARR,  CITY  MANAGER, NIAGARA FALLS, 

Mr. C ~ R R .  I am  not  here  to  criticize  the  findings of the commis- 
sion  in  any way. I wish to  represent  my views and  the views of the 
people for whom I speak. I wish to  say the  city of Niagara  Falls 
expended  something  like $600,000 for  the  purpose of treating  the 
implwe  waters  which  came  down  from BufTalo and  points  beyond, 
which  water  they had to drink.  We  have  now  in  the  Falls  pure 
water,  and we do  not need their water. I want  to  say  that  in  the con- 
stmction of our sewer system  something  like  a  million  and a half 
has been expended,  and  that  while we did not  have  authority  from 
the TJnited States  Government  to  construct  the  sewers  as  they  were 
constructed  they acquiesced in  that  construction,  and now to  spend 
something  like $800,000 on new construction  in  order  to  treat  the 
wvaters would  be  looked  upon  by  the  people there as  a  considerable 
hardship. I say  that because we have  already  spent  better  than 
$600,000 for  the  purpose of treating  our  waters,  in  order  to  make 
them  satisfactory.  One  point  this  gentleman  raised seems to me to be 
good. That  is, that even if all  the  suggestions  which  this commission 
has made  with reg:\rcl to  the  treatment of wat.ers in Buffalo,  Niagara 
Falls,  Tonamanda, Sort11 Tonawanch La Salle,  and othel.  places 
are  carried  out,  the  waters even then  in  the  Niagnra  River  will  not 
Le fit for consumption.  long  as  the  country  tributary to the 
various  small  streams  which flow into  the  Great  Lakes  and  the 
Niaggara Rirer  are nsel in n more  or less direct  way  for  carrying off 
refuse tho  waters of the Niag:ma River will be contaminated  to some 
extent;  and  any  city will find i t  advisable to  treat  their  waters before 
using  them  for clrinlring  purposes. 

In regard  to  that Same matter,  that is covered  very thoroughly  by 
the report of an  investigation  in  reference  to  Cincinnati  by  Harrison 
J?. Eddy,  consulting  engineer a t  Boston. H e  brought  out  the  fact 
that  the sewage of Pittsburgh,  Liverpool,  and  all  the  cities above 
Cincinnati w-as thrown  into  the  Ohio  Hiver,  and  that  all those  cities 
which  took their water  from  the  Ohio  River  found it necessary to 
treat  it before  using for clomestic purposes, and  the cities below Cin- 
cinnati would find that  treatment :11so necessary  before the mater I ~ S  
used, and  therefore  he felt-and his  report  bears  ont  his feeling-that 
:I, sewage-treatment  plant  for  Cincinmti  was  at that t,ime  unneces- 
sary,  inasmuch  as  the  waters of the  Ohio  River were snfficient to 
dilute  the sewage  which the  city of Cincinnati  threw  into  the  Ohio 
River  to such an  extent  that it was  not a nuisance and  did  not give 
forth  any  bad odors. If it is true of Cincinnati, it is :% thousand  times 
more  true of Singara Falls, a city of 50,000 people, and  the  Niagarn 
River, whose flow is perhaps five o r  six  times  the  dry-weather flow 
of the  Ohio  R'iver; and not  only  that.  hat  through  the  gorge m t l  
rapids  the tendency is  to very thoroughly  mix  the sewage and  the 
water of Niapara  River  to w c h  an extent  that  at  no  timc wonlcl thew 
be any  bad  odor corning off from  the  water. I had  just  two  points  to 
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invrstip:ltion. 
Mr. SEELBACTT. If I can show to the  city of R11ff:llo that  my system 

is more  hygienic  and  more economical, wonld it have your approval 1 
8096-2-17-2 



1 w o u l ( I  like to nlake :I correction. 

tary :It \V:lshington. or see him  here  persondly, :md give him  any 
corrections you want  to Inalte. 

Mr. ~ ~ A R I ) N F X .  I was going  to nlalre the  suggestion  that you might 
I ) c  allowed to 111aIte your correction at  this  time, i f  you care  to. But 
wc have r l c t  your  statement  here. 

Mr. S E I ~ L U ~ I I .  I can  not 111alce it witllolli, the  statement  before nle. 
Mr. ( ~ A I ~ N E I L  We do not seem to be getting  anyn.here; we art1 

traveling  xround  in x circle. I submit  this  proposition  to you- 
whether or  not we could take R recess, and  your  engineers or your 
representative men  antl  our  engineers  spend  the  remainder of the  day 
in  going  over  this  report,  to see whether or not you can  not come in 
here  to-morrow  with  some  tentative  agreement. a t  least as to  what 
your differences  are,  whether  they  are  irreconcilable, or what  may be 
the prospect of coming to some understanding  with  each  other. I 
want  to  repeat  again  that,  under  the  terms of the reference, this corn- 
mission has  nothing  whatever  to  do  with the supplying of pure  water 

. to m y  of these  municipalities.  The  question  referred to  us is t o  de- 
termine \\rhether or not  these  boundary  waters were polluted  to  the 
injllry of hettltll and property on the other side of the line, and if 
they were-and it has been clearly  demonstrated  that  they were- 
what  remedy we would advise  and  submit  to  the  two  Governments  for 
their  adoption.  We  are  anxious  to  have  the cooperation of the people 
here  in  Buffalo m d  elsewhere to work orlt a plan possibly that will 
answel' the  terms of tha  reference antl n1:rke i t   a s  easy as possible 
fol* the people  interestetl  here and elsewhere. That  is what we are 
he1~: for. The commission could sit down  in  its  ofices  in  Washing- 
ton or Ott:t\vn a n d  develop  a  plan,  but we want  to  consider you people 
here; we want  to worlc with you to  devise a scheme that will he best I 

for yo11 and acceptable to  the  Governments  at  the  least possible cost. 
That is my itlon of  the  sitnation  in R nutshell. 

M I - .  I'OWI~XJ~. I wollltl suggest that Mr. Seelbach prepare a type- 
writtell 1)rit.f :rnd gi\xl a copy to each  menlber of the commission. If 
his itlea is good, I, for one, would  like to  take  ndvantage of it and 
I I : I \ . C ,  it consitleretl,  bllt you understand we can  not  adequately  con- 
sitlvr a n y  scientific scheme  here  by simply an oral statement. You 
Il:ttl better  type\vrite  your  brief  and  submit it. 

Mr. SEELUACII. .I can submit  it. ITow long will yon remain here? 
Mr. ( ~ . I I ~ D X K I I .  We can  remain  here  two or three  days. 
Mr. POWELL. And if i t  is not  ready you  could  send  copies to  the 

Mr. 'l'2~\vx1n. We h:tve not it with us. You cnn address  the secre- . 

Washington  or  Ottawa offices. 



REMEDLEG FOR THE POILUTION OF BOUNDARY WATERS. 17 

STATEMENT OF CAPT.  GEORGE H. NORTON,  CITY ENGINEER, OF 
BUFFALO. 









‘1)oes not include stillbirtlls. 
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Capt. NOI<TON. The work f;he city  did mas in furnishing  the  infor- 
mation and discussing the differences  he& We had a. good many 
talks  over  the  local  conditions  and  getting  such  ideas as they had. 
There was no work done by the  department of pl11)lic works on the 
report  further  than a discussion in  this w c y n ~ .  

Mr. POWELL. And it takes a much shorter  time to r e \ k  t h m  it 
weald to  work  out  the scheme in  the first  instance. 

Capt. Non.r.ox. I do not suppose yon wo111d care t o   l l a \ ~  11s work 
out  another  plan ? 

M I . .  'J"L\VSEY. 1 W:IS going to suggest  t.hat it might  not be neces- 
sary to  Il:~ve :I further  hearing, as 1 ~mde~-st;lntl  Capt.  Norton  and 
Nr. €rill. W h t  they corltenlplatt. thing is eml)loying x:ulitary 
expelts 0 1 .  rngineel-s t o  g o  O V P I *  this  matter : ~ n t L  consider  such  modifi- 
c,:ltions :IS ~ V P I ' C  suggested by (:apt. Norton  this  morning, :tmd their 
conclrwions co111cl be submitted  to 11s in  the  form of :L repo'rt  to us 
witholtt :t11y fur-tht.1. l18r:lring. A s  T Ilntlerstantl i t  the  city of IJuffalo 
(low not, w i d 1  to I ~ v e  any 111ore he:lrings, but they wish to  submit 
sowe considerntions I ~ s e d  1lpon wports  from  sanitary engineers. 

Capt. il'o~t~os. That  n.oultl be my  engineering  idea, and in connec- 
tion  with  that suggestion it would  occur to  me that  the  other cities 
might  join  in  an  exxnlination of that Bind, so that we could have 
their iclws. 

111.. (.'I,AEIC. I :In1 not  able  to spealr for the council of Tonawanda 
01' Xorth Tonawantla, bnt I think  that suggestion is a rery good 
one, ant1 they  might coopernte in  that. 

Mr.. I'owmr,. Mr. Hill, you and  the commissioner of public  works 
were authorized  to spenlr for the  city  in  that  regard. 

Mr. HILL.  I believe we were, informally. 
Mr. Poa.~m,. The only  point is that we have been so long lover this 

there will he :t good deal of criticism  in regard to  it, Now, we want 
:I matter. of h:ml and  fast business. We  do  not  want  to hnrry you 
at all, but to have some definite nnderstanding. 

Mr. FIm,. I n  regard to  that,  after Mr. 'I'awney made some  re- 
marks tu C'apt. Norton, I thought  perhaps  I'sholdd say, speaking 
for rnyself, :md indirectly for  the conncil, I would not w:tnt it un- 
derstood, so f a r  as I am  conccrned, that we are committing olwselves 
to :I possible modification of the  plan  that has been suggested. 

Mr. T.\W'XEY. It is not so understood  by  me or anybody else. T 
~ ~ s e t l  that merelg ;IS an  illnstration. 

Mr. ITITL I wanted to avoid  :trip possible misnnderstnnding. 
Mr. Gr:o~tc:e (.'I,TXTOS. ,Jr. The last  renwrks made broagllt to my 

attmtion sorrwtlling tllwt h:w btvn running through  mv  mind  during 
this hearing.. and  that  is  that it might be of some nssistance if the 
city offici:lls c l ea r~ l ,~  mderstootl  the scope of this  investigation. I 
h a w  no  doubt  perhaps ihvy might, but I confess I have  not been 
:I hle to  get  it  clearly. 

Mr. T.\WSEY. \ l i e >  were just  going to  c ~ l l  on Prof.  Phelps, our 
consnlting  engineer.  to  make a statement. 

Mr. G E ~ R G F .  CLIXTOK, ,Jr. .I wish to :tsk one (pestion  in regard to 
it, :(nil 1 w i l l  he throt~gh. The s:1nitar.y experts of the commission 
I ~ v e  deternlinecl that the city pollntrs  the \v:lter of the Nii1gtlr;l 
Rirer by the  discharge of sewage, and  they h:~w recommentled  cer- 
tain  means of stopping  that  pollution. Now, is  not  the  province of 
this cornmission to  determine  the  resnlt  that is to be  obtained-that 







tl lt .  I:IIY of tlw I’nitwl Statw or the l a w  o f  Car~cla ~ v o t ~ l d  imlmse 11l )o11  
t l l c w  c.on11111111itics. Is that  what ~ O I I  n l c a n ?  

I’rof. T’nP:I.Ils. KO, sir. Af:ly I I F ~ I I ~ I I  to  that  point Irrtc>l-’! 1 W:IS 
a h o ~ ~ t  to s a y  tll;tt it n ; l s  not  srlf-t~.\-itlt:nt  in  the tcrnls of thrl treaty 
:~ntI the r c f c ~ w c e  jllst I l o w  m r w h  pol!lltion co~dt l  be Iwr-nlittd wit1:- 
ollt I I ~ > I ~ : I I I C T I ~  : r n d  tlefirlitc: ir1jlll.y to t l l r  h ~ l t 1 1  i l n t l  I)1‘ol)t’l’t\. o f  thos(1 
on the othcr sitle. It \Y:W newssttry to  seek a(1Yiw 1 1 1 ) o n  that point. 
:tnd it sot’lns to mc that  th:~t  point is the ordy (:nc  slIsrt~ptit)lc of :IIIJ. 
tlitfcrt~ncc o f  opinion. It mllst hc nntlcrstootl, in tllc first I)li\ctI. that 
t ~ i v e l ~ ~  of this  sort (ann not I ) c  rn:tint:~inctl in  tht.ir  1)ristinc 1)11rity. 
I Iley Irltlst S ~ I - \ ’ C  for  tho 11:ttrtral t1r:tin:rp of ~ ) o l > ~ ~ l o ~ ~ s  i l l* t ’ : ls.  2111tl  tl1c.y 

nlllst I)t> p o l l l l t t d  to a gmlter  or Itlss rst4nt.  I’~~~*t,llt..l.rl~ore,  tllr  city 
s ( ~ ~ v : ~ g c  c:tn be tre:lte(l to almost  any cwnclition tlesirtd. We can r r ~ l t e  
t l ~ - i ~ ~ I ; ~ n g  wttet. out  it i f  we x\.:Int to, I)llt the c w t  1vo111(l lw 1)rohibitive. 
7 2 ’ t b  c:ln p1lrify it  to : ~ n y  tlcgree \xr.ying from mere screening I I ~  to  thc 
tlrinl;ing-wattr st:lntl:lr.tl. 

Now, how n1wh  pollution sllnll we pernlit in these rivers-how 
1r111c.h ought we to  permit,  considering  the economic aspect of the 
sitnation. : m t l  also to  comply  with  the  obligations of the  treaty? 
Upon  this  point  the commission sought  the best engineering  advice 
available,  anti  ohtained a definite  statement of :t limiting  standard 
of purity heyoncl which it WIS rlee~lletl unwise to go for tlrinlting- 
water  supplies. 

Xow, there is no  qnestion  here of using  these  snpplies  in  their raw 
state:  it  is asslrnled to  be the  duty of :\I1 cities wing these  rivers  to 
purify  them  to  the best of their  ability. It mas only  proposed that 
the  rivers  should  not be polluted beyontl a fit condition  for  further 
pnrificntion for domestic  purposes. It is  the most moderate  and 
conservative standard  that we can  possibly  propose. 

Having  arrived  at  this  point of departure  with respect to a stand- 
ard, which  is  capable of some flexibility, and is, after  all, only an  
opinion, the remainder of the work was p u e l y  a11 engineering study 
of the  means necessary to accomplish the d e s k d  resltlts.  Those 
means, as I have  stated, we hare  stnclied in some detail. We are 
satisfied that  our figlms are correct. We are satisfied that  the  city 
can do what has been recommended to the commission within  the 
estimtlted  cost. As T have  stated, we believe they  can do it  for less 
money. The  progress of sewage purification  and  the necessary ad- 
ditional  engineering  studies mill undoubtedly  bring  abont  further 
economies. We  are  content, however,  to rest  upon  the  fiqwes  given. 
We believe that those  figures are a rensonable and justifiable  bnrden 
to impose upon  this  city. 

Now, as to  the  standard itself. That is. of course,  open to discus- 
sion. I t  may I)e too severe. The  city of Niagara  Falls seems to  he 
quite  content  to  purify  this  wxter :IS it is to-day.  Other  cities  are 
not.  There  are  upon  record  several cases of water  filters or purifica- 
tion  plants,  treating  water worse than our proposed standard, which 
llnre  on occasions failed.  The best engineering devices fail  at times, 
and tlle water  filter,  or :I sterilization  Illant, is a t  most :I fallible 
engineering device. It is fairly  satisfactory!  but  at  times it fails, 
and it is our duty as  sanitarians to provide raw water for  treatment 
at such plants of a character  which lvill not  impose  too much of :L 

r ,  



hrrclcn upon the  water  plant,  which  will  not  reduce  the  margin of 
safety bclow a rensonable point. 

We had all these matters  in  mind  in  fixing  the  standard  alluded 
to, : I n d  if any flu.ther cliscnssion is tltlsired as to  tlle  reasonableness 
of  that standard, we s ld l ,  of cotme, welcome it. 

Capt. Norton’s  suggestion  this  morning  that instead of considering 
the  entire (TOSS sec.tion, we shor~ltl c*ons~tler  the  fact  that  the  water 
is natrmLIIy better in smle  strips tlmn it is in others, srenml to me 
to be :I point well talwn. Of ( W I I ~ S C  that  is  not a mrtter that  me can 
(le:tl wi th  in f ipres .  ‘l’he only \J-:~J’ we could h:mtlle the  mnttcr  in 
f i g ~ ~ ~ v s  WLIS to  nssl~n~c  that  the sc~vnpn w a s  mixed  throughoyt the 
cross sc~t ion,  ant1 it is shown i n  the report  that that  is p rohbly  the 
nlost estrenle ns s~~~np t ion .  Tt gives 11s the worst water, because if 
it is not nliscI(I t h rongho~~t  the cross section, then  there are necessarily 
bettcr ant1 n.c~rscl streaks t,han the  average, : r n d  the hetter streaks 
\ v o l l l t l  I)(: av;d;lblc  for :L sor~rco of  w:Iter s11pp1.y. On  the  other  hand, 
the h w  of  water in  strenms or lines  is a matter which is not cap:!ble 
of  tlefirlite engintwing sttlrly. It is :I matter which  can  be  discovered 
onlv by e s p m n ~ r n t : ~ l  work on the  river.  and  it is n matter npon which 
w c 1  ( l o  not ( 1 t 1 1 . c  to IJ~:IW too lnllch rrlinnc-e. Tlrrrv nrc in 111o~t rivers 
c.l1:lnpt~s i n  t l l r  c~I~:Inncls, in  the  tlrift of the  (+Iit-rent :IS eflectwl hy thc 
direction of the, wind;  then various elevations and rates of flow 
motlify the tlrifts to a certain  extent. So I think \re shotdd be a 
little rantious in  assnming that  there are ttvailable at z~ll times 
streaks of water hetter than tlle average. I do not  donbt  that  there 
are in most cases just such conditions. 

Mr. TATVSEP. Prof. Phelps, xre these purer streaks, ns .you call 
then],  continrlous or liable to change? 

P r o f .  J’IImw. ‘They follow, in genernl. lines  parallel t o  the river 
channel. *\s the river ch:lnnel bends, if there is :L heav~7 pollrltion on 
one shore, i t  tentls to lreep on that shore.  Tlle  f:uther  downstream 
we go the less definite become these strntifications. 

Mr. T.zn.mu. I3nt these lirlrer streams  that  Mr.  Norton spoke o f ?  
Prof. I’IIELI~S. They follow too. The whole flow tends  to be in 

pnrallel lines. I3etween here  and  Ningara Falls there  is rery definite 
evidence that the  pollntion  tends to  hug  the  shore  and  the  water  in 
the center of the rirer  remains for the most part  relatively purer. 
Below the Fxlls, in  the gorge and  the whirlpool, there  is a complete 
mixing. so that with respect to  the water s11pp1y helow that  point 
we. wonld hare  to accept an  average  mistnre. 

Now’ in ans~ver  to Mr. Magrath’s  qnestion regarcling these  stantl- 
artls from an  international  viewpoint  and  the  question of haow much 
pollntion crosses the  bonndary  waters. I wo~nld say that the standards 
are mnvh less severe than they would he if we had to  con:sider the 
local sitllation. On the other hand, Mr. Pon-ell mentioned the  na- 
tionnl laws. The  State  and  National lnws are  very weaB in our  
country, as is eridenced by the  present  situation, so that  inter- 
national  requirements as contained in these  standards are more 
stringent  than  existing laws, but if a proper law ngainst s t lwm 
pollntion, or any  standards such as  the commission is considering, 
were adopted by the Federal Go,vernment th.P local req~~ir*ements 
\vm~ld be  more excessive than  the  international requirements. The 
pollntion.  in  any  event,  tends to keep  on the same side of the  stream. 
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choirman. 
I .  

Mr. Tawxeu. Is there  myone present  from  Tonawanda o r  North 
Tonawanda 1, Lackawanna,” I unaerstand,  was  represented here this 
morning.  Perhaps  the  representative of the  State board of hettlth, 
Mr. Chnirnxtn, mill have  something to say this  afternoon. 

Dr. I CT,.\RK. Is there  any  particular  question you  nrnntetl to ask 
with  reference to  Tonnwsntla or North  Tonawanda ? 

Mr. T.\WKEY. We wanted to lrnow if the suggestions made in the 
report are satisfactory? 

Dr. ( ’ I , . \ I~K.  I do not know whether they h a r e  any  represent. d t’ lye 
liere or not. , 

M r .  TAWSEY. They were  notified, and they can not cornl)l:nin that 
the commission (lid  not  give  them an opportlmity  to be henrd. 

Dr. CIARK. You spoke about  the  chlorination of water. T think 
one o f  the most  remarltable  instances of  rrt1uc;tion of typhoid  fever 
i n  treating  wrter  with  chlorine  gas wtls m:lnifestetl in the city of 
Imkport.  Getting  water  from  the same so~rrce for the  12 months 
before  they used the  chlorination process they  had 53 c:rses of ty- 
phoid fever, antl in  the ’7 months  after  chlorination of the  water  in 
the following year they had 3 cases. The Ton:~w:.andtl, North Tona- 
wanda,  and Lockport intakes  re all  in  practically  the snmc’ thread 
of mater. 
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Mr. POWELL. That  is  one  ohject. The  other was in  the  capacity 
cJf an  adviser  to  point  out sorne feasible  nlethotl by which it can Ile 
done  if  they choose to  adopt  it:  and I nnderstnnci  yon to  say  that  they 
might? by further  study.  reduce the, cost or  make  changes  in  par- 
ticular  features of the scheme  which might be more  feasible  than 
e77en the scheme  which yon haye recommended ? 

Prof. PIXELPS. Yes, sir. 
(Thereupon,  at 1 o’clock p. m., the commission  took :I recess Imtil 

3 o’clock p. m.) 
ATTER RECESS. 

The commission  reconvened at  the  expiration of tllr wcess. 
Mr. TAWNIQY. Gentlemen,  the  princip:d  purpose of the session this 

afternoon is to afford an  opportunity  to  the represent:ttives  of any 
of the  cities and towns  in  the  vicinity of T3nffnlo that. were, not 
present  this  morning  to  appear  at  this  time  and be heard  in their- 
own behalf  with  respect to  the  report of the  consulting  engineers. 
Tonnwanda  and  North Tonawanda are two of the  principal  towns, 
I believe, that  were  not  represented  this Inorning. Is there  anyone 
now  present  representing  those  comnlunities? If there  is no  one to. 
be heard, I do not know of tlnpthing  further. 

It is the  wish of the commission to  haye a conference  before  leaving 
Buffalo, if possible, with  the  mayor and the members of the  city 
council  on  this  subject,  with a view to seeing just  what  can be done 
to  facilitate  the  matter of their  considering  and  reporting  to  the 
commission their views with  respect to  the remedies that nrc pro- 
posed by onr consulting  engineer. I nnclerstand that they are en- 
gaged officially this  afternoon  in  the council  chamber. 

(Upon  the  arrival  from  the council  chxmbw of the members of the 
city  council  the commission went into rxecntive  session.) 

INTERNATIONAL JOINT COMMISSJON, 
Detroit, iifich., Monday, 7un.e $6, IBl(i .  

The cornmission met a t  10 o’clock a. m. 
Mr. Gardner  presided. 
Mr. G A I ~ D N E R .  Gentlemen, in  calling  this  meeting  to  order I think 

I can truly sap that  the  Internntional ?Joint  Commisrion  obtain as 
rn11ch pleasure, in coming  here to Detroit  at  this  time as it is possible 
for  any body of men to  receive that  are  engaged  in  trying to analyze 
and work out  to a practicd  solution a question of the  natnre of the 
one that  brings u s  here. We  are especially glad because of the goo(1 
spirit  that has been manifested by the people of Detroit  and  this conl- 
lrnlnity in  times gone by. 

A s  you lsnow, the two Governments  referred  to  this commi’ssion f o r  
determination  the  question as to  whether or not  the  honndnry w:lters. 
or waters  flowing  across  the  kmmdary were being  polluted  in  contrn- 
rention of the  treatg,  in which they  agreed  that  the  waters on 
neither  side of the  line  should be polluted  to  the injury of ilealtll or 
property on the  other.  The cornmission i n  determining  the first 
question of the reference  employed that enlinerit  bacteriologist, Dr. 
Allm  J.  McLaughlin,  who made the  inrrstigations. Ear l~7  in 1914 

80964-17-3 
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the commission  issued a progress  report  in  which  it W:IS rerly  clearly 
set  forth  that  the Tvaters along some portions of the  boundary mere 
k i n g  seriously :tnd grossly  polluted.  Following  tha,t  the cornmis- 
sion  employed Prof.  Earle B. Phelps  in reference  to  the second par t  
:)f the reference,  which  requires  this commission to  report  to  the  two 
(iovcrnnlents- 

: I I I I ( L  ( I ~ : I ~ ~ I : I ~ I ,  ( Y I I : I I S  o r  1ll:lnis :It (~onvenielll  Iwints or otherwise, is i t  possible 
111 \ v I ~ : t t  \\.:ty or Ill:lllll(lr,  \v11(~tltclr. by the c'orlsi1.uc.1-iorl :lwl o1wr:tfion of suit- 

: ~ l r t l  :Itlvis:1hle to rc.u~c+ly or l~r(!v(~nt t l l v  polllltiotl of thcw m:ltcm, ant1 by what 
I I I ~ : I I I S  or :Irr:lngement c:tll the prc~pcr construc:tion or oper:ltion o f  rcwetlinl 
or  1 1 n ~ v ( ~ 1 1 t i y t ~  \\,(~rl<s. or :I S J ' S ~ N I I  (11' 1 1 1 r t l 1 o t 1  (~i' wrrtlt~riI1:: t l l c w  \v:ll<'rs s:~nit:~ry 

ortltv to scc'urc! tlw :ulequntr twotec.1 ion anti clevelopnent of all  interrsts  in- 
: t u t l  sl1it:tI)le l'(~r tlolwstir : I I I ( ~  c ~ t l r c ~  uses, he Ilc'st secured :md nutintained  in 

Artic*l(, I \- of tlle \v:ltc>1*w:lys treaty o f  .J:uku:lry 11, 1909, hetween  the  United 
v(11vtvI O I I  I w t h  sitlw of thc Ilotln(l:lry, : l l l t l  t o  fi l l  the  oI~1ig:~tions 1111~1(~rt;11;en in 

St:lttls a n t 1  Great Britain. in \rhicll it is :~grectl that  the  waters  therein defined 
as homtlary  waters ant1 waters flowing :tcross the hountlnry shall not he 
p o l l u t c t l  O I L  c.it1rc.r sitlo to t l w  iuJur5- of 1le:rltll or proptlrty on the other. 

Prof. I'helps completed  his  work some two  months ago, and 
(topics of the  report lrave been submittrtl to the  authorities of the  city 
of 1)c.troit and  the  other  municipalities  involved  in t;his investiga- 
tion. The commission thought it advisable,  before  issuing  its final 
report to the  two Bowrnments, to come here and have n conference 
with you to see in what way, if any,  there  is  going  to be any serious 
disagreement i n  regard to  the  projects  sllbmitted by Prof.  Phelps. I 
say projects, because he  has  suhmittetl  in five different  methods or 
plans  his itleas as to how this  result cilrt be best obtained.  We  have 
come here  this  morning  with  the  expactntion  that you  will  take up 
these  several  projects and discuss  them  with  the commission t(J show 
wherein,  if  in any way, we differ  and  whether  or  not such  differences 
can be  reconciled. 

Before  proceeding  with  the discussion of these  several  projects 1 
mill ask the  secretary to read  the call for the meeting. 

(The  secretaries  then vead the notice of the  meeting  to be held a t  
'Detroit  which was sent to interested  municipalities  and officials in 
the TJnited States m d  Canada,  together  with  copies of the  report of 
the  consulting  sanitary  engineer of the commissmn, and also the  list 
of municipalities  and officials to  whom said  notice  and  report were 
sent. 

The notice and  list  are as follows:) 
NOTICE. 

MAY 15, 1916. 
DE.tK SIR: I httve the honor to inform you that  the  Intern:ttion:~l .Joint Corn- 

mission of t h r  United  States : r r ~ d  Crtnacl:~ mill meet a t  Detroit on the 26th clay of 

upon the question of rernetlirs  for  the pollution of houndnry  waters. Yon :lr(T 
Jrlne, I)eginnin,- ; I t  10 a. In.. for the  purpose of finally henring those interested 

of murlicipnl departments, and any  others who mny be  interested. 
cort1i:llly invited  to be present,  together  with your engineers,  appropriate heads 

I ]lave sent you under  separate cover several copies of the  report of the com- 
mission's consulting sanit:lry engineer upon rcmetlit~l measures. and h:~ve nlso 

TVill you kindly acknowledge receipt of this  letter ant1 the copies of the report. 
sent :I copy to  your  clerk. I will he  glad to sn1)ply ntltlitional  copies if tlrsired. 

Through the courtesy of tlle city of Detroit  the Ilearing will  be heltl in the 
Detroit  city  hall. 

Very respectfully, - --, Secretary. 
L 
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Prof .  Earle 12. I’hclps, Wasllington, I). C., United Statel3 Public 

H. C. McRae, Baltimore, Mcl., assistant  to  Prof.  Phelps. 
Leslie (1. Frank,  IVashington, I>. C., United  states I’ublic Health 

Service,  representing  the  Federal  Health  Service  in  relation  to 
steamboat  pollution. 

Dr. J. W. S. McCullough, Toronto,  Canada,  Provincial Iioard of 
Health of Ontario. 
F. A. Dallyn,  Toronto,  Canada,  sanitary  engineer,  Prolincial 

Board of Health of Ontario. 
W. J. Stewart,  Ottawa, chief  hydrographer of Canada. 
Hon.  Oscar B. Marx,  Detroit, Mich., mayor. 
Edward D. Rich,  Detroit, Mich., State  sanitary  engineer. 
James W. Follin,  Detroit,  Mich.,  assistant  to  the  State  sanitary 

E. L. Waterman,  Detroit,  Mich.,  assistant  to  the  State  sanitary 

George H. Fenkell,  Detroit, Mich., Department of Public  Works 

Clarence W. Hubbell,  consulting  engineer, of Detroit. 
John F. McKinlay,  Detroit, Mich., secretary  Detroit Bioard of 

Hcnrg  Vaughan,  Detroit, Mich., epidemiologist,  Detroit  Board of 

I<. IJ. Pryer,  director of laboratories,  Detroit Board of E[ealth. 
Dr. William H. Price,  Detroit, Mich., health officer, Detroit. 
Col. William  Livingstone,  Detroit,  Mich.,  representing  the  Great 

Health  Service,  consulting  sanitary  engineer of the cornmission. 

engineer. 

engineer. 

of Detroit. 

Health. 

Health. 

Lakes  Carriers’  Association. 
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Morris Knowles, of Pittsburgh,  Pa.,  representing  the  Great  Lakes 
(”arriers’  Association. 

A. H. Dittoe, chief  engineer, Ohio  State  Board of Health,  repre- 
senting  State  Board of Health of Ohio and also the  Great  Lakes 
Pure  Water  dssociation. 

I+7rancis King, I<. C., Kingston, Ontario, representing  the Do- 
tnirlion  Marine  Association. 

Alesandt~r Addams, Ecowe, Mich. 
Russell A. Murdock, C. E., Ecorse,  Mich. 
Mason L. Brown,  River  Ronge,  Mich. 
William G. Perry,  Ford  City, Mich. 
Dr. W. Lambert,  Wgandotte,  Mich.,  mayor. 
H. L. Blomshieltl. C. E., Trenton, Mich. 
Max Jennings, St. Clair,  Mich.,  mayor. 
IT. M. Ihr~*t rn ,  slrpcrintentlent of waterworks, St. Clair, Mich. 
I’rof. C.”., T1. Weil, C:. E., St.  (;lair, Mich. 
William  IVoIhtt, IVallrerville, Ontario,  president  Essex  Border 

Utilities  Commission,  representing  Ford  City,  Walkerville,  Wind- 
sor,  Sandwich,  Sandwich  West,  and  Ojibway,  Ontario. 

C. J .  Montrieal, Ford City,  Ontario,  mayor. 
A .  W. Jackson,  Windsor,  Ontario,  mayor. 
M. E. Brian,  Windsor,  Ontario,  city  engineer. 
Adolph  Sloman,  Detroit, Mich. 
Mr. I ~ v K ~ L .  Mr.  (’hairman, we were notified of the  meeting 

to-day, h t  we hat1 no notice of the  time  at  which  the  meeting wonld 
be  held. 

Mr. TAWNB:~. The notice that  was sent to the  mayor  stated  that 
the  meeting  would be held  at 10 o’clock a. m. 

Mr. FENKELL. The  mayor  had been out of the cit,y for several 
days,  and  about  a week ago he  came  home  sick. He has been ill 
in bed ever  since. H e  hopes to  he nt the city  hall some time today  
if possible. He intended to be here at, the  beginning of your meet,- 
ing, m d  his absence is accoltnted for by his siclrness. 

Mr. ‘ I ‘ A w m l - .  Well, he  has relied. T presume. for  his  information 
r1pon the stlrdies of those problems that were made by yourself  and 
vorlr assistants, has he not?  
‘ Mr. ~ ~ E S I C E L I , .  I may say that Mr. Hubbell’s  report was turned 
over to the  printers ;IS soon RS received. A copy of my letter  trnns- 
rnitting  the  same  to  the c-ollncil ant1 the sllmmarp  in his report were 
printed in the corrncil proceedings. Wc ,Itnve not received printed 
(Lopies of  his report pet. Mr.  H~~bbell,  the  engineer who made  our 
investigation, toltl nle this  morning  that he hoped to h a v e  copies by 
11 m n  . 

M!.. T . \ ~ ~ ~ ~ : ~ - .  I~ m .  m ) m  here? 
Mr. I ~ E X I ~ J J , .  He is  not here. He  will be here  some time  this 

morning. H e  came in a n d  :Isketl me what  time  the  nreeting would 
I)c heltl, :rntl I toltl hinl  that, 1 1l:ltl not 1te:ml. and lie went orrt. Thnt 
W:IS aholrt half  an holu. ago. 

Mr. GAKI)NF:IL What  time ( lo  po~r use here, rnstern  or  centrnl  time? 
Mr. F~XIGLI,. We use, eastern  time. I sent  notices to  the members 

of the board of health,  the  health officer, the  sanitary  engineer, mem- 
Ims of the  board of water  commissioners,  their  secretary  and  general 
snperintentlent,  the common cmmc*il, members of the committee 011 
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health  and  city  hospitals,  members of the  committee  on sewers, Mr. 
Hubbell,  and  perhaps  others. I told  them of the  meeting  to be held 
to-day,  but I did  not  state  any  time.  Very  likely a notice giving 
the  time of the  meeting  at 10 o'clock was  received in  my office, ,but I 
do not remember  seeing it. It is  probably  an  oversight  on  my  part. 

Mr. TAWKEY. Mr.  Hich,  before  beginning  the  hearings  the com- 
mission  would like  to  know  mhat  the  relation of the  State  is  to  the 
public  health  and  the sewage  question of the  city of Detroit. Has 
the  State  board of  health  supreme  control? 

Mr. RIcrr. That, Mr. Commissioner,  is  set  forth  in R law lrnown as 
act '3s of the  public  acts of 1913, of which I think we furnished yon  a 
copy  some two  years  ago. 

Mr. TAWNEY. When we were  here before> ? 
Mr. RICH. Yes. As we understand it, that gives the  State  board 

of health  authority  to  order  whatever  changes  may be deemed neces- 
sary  in any water  in  the  State  for  purposes of public  health. 

Mr. TAWNEY. Has that  alltlloritp been qnestioned  heretofore  by 
the  city of Detroit! 

Mr. RICH. Not  in  court. I do not Itnow whether it has elsewhere 
or not. 

Mr. TAWNEY. Mayor  Marx,  have you any  information  on  that  sub- 
ject? 

Mr. MARX. I do not  recall  any. 
Mr. RICH. The  matter of Highland  Park mas  involved to some 

extent,  but  that  has been settled. 
Mr. 'I'AWNEY. So up to the  present  time  under  the  existing  law  the 

State  board of health  has  the  power  to  order  any  remedial measures 
that  it   may deem  necessary to protect  the  public  health? 

Mr. Rrc1.r. That  is the  way we understand  the  law,  and  t,hat  was 
the  intention  when it, was  passed. It has  not been definitely  tested 
in  court  yet. 

Mr. TAWSI~X. *It the suggestion of  t he  chair w e  will proceed to 
hear the  representatives of the State of Michigan  with  respect to  the 
remedies that  are proposed  by the  consulting  sanitary  engineer of 
the commission. It is our understanding,  Mr.  Rich,  that,  your office 
has been giving  considerable  attention and  stndg  to  the  rarions  alter- 
native  plans  proposed hy the  consulting  sanitary  engineer of the 
commission. I think it \vould be advisable to hear  the  representa- 
tives of the  State  first. 

Mr. R~crr. Mr. Cliairmm  and  gentlemen of the commission, I 
regret  to  say  that we have  not  given  the  alternative  plans  very  much 
consideration. We have not, had  the  report  long  enough 60 be able 
to  do so. It seems to me that  the  function of the office which I rep- 
resent is to  judge  not so much the economical features  that :Irise  with 
respect to  t,he vtlrious  questions  coming  before 11s as the  sanitary 
features,  although  we  are  always glad to give  the  municipalities  what 
assistance we can  in  the economical solution of their problems. Rut 
we understand  that  the law first contemplates 0111- passing  upon  the 
plans from the  sanitary  standpoint and giving our opinion  as to 
whether  or  not  they  will  produce  the  results  desired,  with  perhaps 
not  very  much  regard  to  the  cost,  although  as  engineers we could 
hardly  pass by that  important  feature as a matter of conscience. 

We have been very much interested  in  the  studies  being  made,  and, 
in  fact,  have done  quite  a  little  in  the  way of investigation  ourselves 
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since the termination of the work of this commission. We  have  in 
progress now a report of our  studies of the  mnnicipalities below 
Detroit,  having for its object the cleternlina,tion  of the factors enter- 
ing  into  the  production of the :11~1orrn:11 typhoid  death  rate \vhich 
lms esistetl for a nrmlber of genrs. A wrefnl stndy has h y n  macle 
of each particalar case so f a r  :LS we WC’I’C’ nhle to  fintl it. 

hlr. l ’ o w m r , .  How long before yo~w ~-rpor t  will br printerl? 
Mr. RICII. 1’rol)ably two or three  months.  After thrtt we espect to 

proceed to remedial lneasurw a t  once: t,h:tt is, the differcnt  mllnici- 
palities  will prohxhly he called  before the  State board of henlth for  
tl hearing,  giving  them :L ch:~nce to express their  opinion as to what 
s l~ol~l t l  he done  and wh:kt, they  re willing to do: ant1 if thev nre not 
willing to (lo anything, or if they seem to I ) e  too slow, 1lrltlonl)tedly 
the State board of health would set a tinrc within which they rllust 
cbonform to its orders. l‘llat, 11ns 1)eerr tlone to some t)stt:nt aIr.e:ldy 
wit11 the city of Monroe, :mil proctwlings are going forwvnrcl as rap- 
idly :IS we conlcl expect there for :I purifietl wntel. snpply. Some 
steps are heing taken loolring to ,the trcntrnent of sewage. JI7c I10pe 
that  similar results n1:I-y he ol)tained  in tlw other mnnicip:lIities \p1()1y 
Detroit. 

Mr. POTVE:LL. H a r e  you atloptetl a n v  st:lntlard for 1)11rification of 
sew a ge 1 

Mr. RrcIr. 7Vo feel  that we :\re, inddked to this mrnnlission  fol. ;t 
very fine determination of that point, ant1 I might, say that \YO’ RI’B 
practicnlly  relying  npon that entirely. 

Mr. Porn~r ,~, .  Then yon agree \ v i  th 11s i n  that ? 
Mr. RIcrr. We have acwptetl  the views of >7o11r cons~~ltirrg tq1gr.i- 

news almost  entirely. We feel that it w:ts very wise i1ldeecI.r 
Mr. T.\WNJW. Have  yon  gone snfficicntly into t,he p~*opose(l reIne- 

dies for sewage dispos:tl to enable yon to express any opinion TTTllat- 
ever with respect to  the efficiency of thc remedies  proposed hv 0111‘ 
consnlting engineer ? 

Mr. RICH. In  n general m:ty ; yes. From 1vha.t we have been able 
to  learn  with reg:rrd to the proposition  for  screening sewage and 
:\fterwards  treating it with a disinfectant me wonld not feel snffi- 
cient confidence in  that to recommend it.  The  other  methods pro- 
posed we wonld  concur  in. We concur in the judgment of the engi- 
neers  with  reference  to  the  methods, brit' regarding  the  part.icular 
locat,ion of plants me are unable  to  express  our  opinion  at  the pres- 
cnt  time  owing  to  the  fact  that we have not gone  into  that  as  carefully 
:IS we mould like to do. I n  fact, I llardly think we ~ o u l d  have 
time  to go into it enough  to feel safficient31y justified in  expressing :L 
very definite  opinion as to the particn1:w location of plants’;  in  other 
words, as to the economics of the question, but we do feel  like  approv- 
ing  fully  the views of Prof.  Phelps, Mr. HubL?ell, and Mr. McRae 
in these matters., I think  they  will :Igre.e with rne that  screening is 
hardly  to be relied  upon. 

Mr. TAWNEY. Rave yon given any consideration  to  the  proposed 
consolidation of the  various  villages  around  Detroit  into  one  general 
or Detroit  metropolitan  sanitary  district? 

Mr. RICH. T have given  some  personal  thought to it, hut  there  have 
heen no steps taken  as  yet  looking tow:mrd :t special  investigation of 
that  matter. I am very much interested in it. I am at  the  present 
time  very  much  in  favor of a  thorough  study as to  the  feasibility of 
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from fine screening  would  probably need to  be disposed of by  incin- 
eration or else taken to a long  distance  from  the  city  and  buried;  but 
probably that would be too much for  the  city of Detroit. 

Mr. Pow~r,~, .  The  city of London has  installed,  and  the  city of 
(ilasgow,  Scotland, was about to inst:lll when  the  war  broke  out, a 
systam  which  makes i t  a decided sllccess from  an economical stand- 
]mint. They deduce a lot of chemicals from  the sludge. YOU have 
riot given  any  attention  to  that? 

All.. R I C H .  You do not know  what  they  produce? 
JIr. I’OWELL. Yes; some of the  things  they  produce  are  gasoline, 

c:trl)oIic acid, antl a pitch. T think  there  are  nine  by-products  that 
they  dispose  of. 

A i r .  Rrcl r .  Xo: I nrn not  familiar  with  the  details of! that. 
A b .  TAWSEY. 1 t1nderst;tnd you to say, Mr.  Rich,  that,  while you 

11:1ve rwd the different  alternative  plans  or  remedies  proposed by 
our consulting  sanitary ttngineer, y?u have  not  given  them sufficient 
study to determine  what,,  in  your  judgment,  would be the most  de- 
sirable  and  the most economical in  practice? 

Mr. R I C H .  No; I do  not  think so. 
A h .  ‘TAwxEI‘. Yo11 do not  desire to express an opinion  on  either 

o t i c  of  thcrn ? 
Mr. E m r .  Only  that T think we would  be  justified in saying  that 

v e  I)c?licve the  tankage  method,  followed  by  sterilization,  would  be 
superior to  screening  methods. 

Mr. MIGNAULT. That  is, you prefer  the process of sediment a t‘ ion 
to that  of fine  screening! . 

Mr. RICII. That  is it. That is as fa r  as  we  would  feel  justified in 
going. 

Mr. TATVNEY.  Have you any opinion to express  as to whether 
there  should be one hour or  two hours of sedimentation ‘1 

Mr. RICII.  No. I think  that would  depend  considerably  upon  the 
chnrncter of the sewage. We have  made  no  tests  whatever of the 
time  required  for  the  Detroit sewage. In fact, we have made  no 
tests of any sort on the  Detroit sewage. 

Mr. TATVNEY. Have  any of your  assistants  anything  to offer inde- 
pendent of what yon have  set for th? 

Mr. Rrc11. The  two men mllo madr  the act1tnl studies down the 
stlwlnl from here, are present.  antl  if you would  like to  hear  from 
then1 at this time or t t t  a future  timc  they will he avxilahle. Mr. 
Follin  had  charge of the field work in  the  investigation at Il”)r.cl 
City,  Wyandotte,  and  Trenton. 

STATEMENT OF MR.  JAMES W. FOLLIN, OF DETROIT,  ASSISTANT 
TO THE STATE SANITARY ENGINEER. 

311.. VOLLIX. I V I - .  (~’Iulirrnan and gentlenlcn, the st~rvey wIlicI1 Afr. 
Iiic*ll l ~ s  ex1)I:litwd to you and which Mr. IVntc.rm:ln nntl I rna& at 
Iqor~I (’ity. J\’,wndotte, and  Trenton. was made prim:tr*iIy to de- 
termine  the  conditions  existing  in  connection  with  the  high  typhoid 
tlt~ath rate i n  those  communities  and to determirle what shot1ld be 
done to remedy  those  conditions. I have here a digest of the wo~.l< 
as we planned it and  carried  it on  which I will go over wit,ll you. 
The necessitg for these  surveys  was  shown by the  hlgh  typhoid  death 
rates  in  these  communities. 
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occurring  in 1905. 
In  Wyandotte  the  average deat,ll rate  during  the  period of 1900--1R15. i n -  

clusive, was 87.2; the maximum  was 144, occurring  iu 1913; the nrini11nun1 WIS 
12,  occurring  in 1911. 

For TrenBon the  average  death  rate  tlnring  the pthriod 1904-1915, inclusive, 
W:LS 94.5; the  maximum was 243, occurring  in 1.913; the  nlinilnlm \ v ; ~  0 ,  
occurring  in 1905,  1910, 1912, and 1914. 

The  ohjects of these  surveys n w e  to  determine  in ewh community-- 
1. The  general  sanitary condition. 

3. The atlequrlcy of prescnt sewerage systems and the  extent of' tl!r. ir I I S ~ ~ .  
2. The  quality of hoth  private ant1 lmhlic water  s~q?plies. 

4. The  amount of typhoid  fever trnd proh:rhle re:tsons f 'o l '  i t s  ] ) I * ~ S ~ I I ~ X ~ .  
1hc snrveys were hegun on February 15 ant1 compltTetl on 3I:ty 1. 1916. They 

were  cxrried on siruult:~neonsly in e:~ch c n n ~ n ~ ~ ~ ~ ~ i t y .  I.'requcwt I,;lc,tc,riologic;rl 
tests on the  public ant1 private  supplies were m : ~ t l t . .  the Iw:rtinn o f  existing 
sewers \vas tleterminetl, :~lso the number :~ntl ch:lractw of cnnnertionr; to them. 
the  history of the typhoitl-fever cases oc.c*nrring (luring 1914, 191.7. :mtl the first 
four nlonths of 1916 was ascertnined. A study of thr. tlitta c*ollectetl slho\vs that 
the folloning  conditions  exist : 

:In intake locntecl at  the  harbor line. This water  is supplietl to the  consumers 
The vilhge of Ford obtains  its  wnter  supply from tlle 1)ctl'oit RiT-er through 

without  treatment. A 32-inch and 42-inch sewer empty  into  the  river  above 
this  intake  and a 36-inch sewer  discharges at a poiut  some dist!uwe below. A 
private  sewer from the  intlustrfal p1:mt  of the Michig:ln A1Ir:lli Co. discharges 
into  the  river at a point  about 60 f(aet downstream  from  the  water  intake.  Float 
mezmnwllents made a t  a time when a southeast mint1 was blowing  showed that 

The  results of bacteriological analyses on the  rill:~ge mater showed that  it  was 
the vflluent from  this sewer WIS unc1oul)tetlly m r r i d  past the water intnke. 

histories of typhoid-fever  cases in Ford showed that in practicnlly  all  cases  the 
I~atl ly c~ontaminated at all  times and at no time fit for clrinking purposes. The 

abscuce of secondary or contact cases. The geueral use of outsille  closets 
inf'wtion was obtxined  from the village mater supply.  There nxs :I re~narknble 

whicsh discharge  into  the  seww,  but  which  are.  not 1)rovitletl wit11 flushink 

r ,  
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their p1:tns be so drawn  that  trextment works  can  be  installed  when 
necessary. Trenton  is now very  seriously  in need of the  installation 
of :L good  public  mater  snpply,  and we would certainly  endeavor  to 
llasten the time  when  they can have such a supply. 

Mr. T.\WNI*:Y. All the sewage of these  cities  that yon h a ~ e  men- 
tioned  is  deposited in  the  Detroit  Xirer  in a raw  state? 

Alr. T~’OI,I,IX. I n  :I ran. state; yes,  sir. There  is  no  treatment  what- 

M I . .  (;m)xI<:u. 7‘11cy are a 1 1  I)elo\v the c i ty  of Detroit! 
Mr. I~OI,LIN. They  are all below Detroit. 
Mr. ‘ I ’ A ~ Y E Y .  You are a sanitary  engineer,  are y o 1 1  not?  
Mr. FOI,LIN. Yes, sir. 
111.. T . \ W N K Y .  You w e  :I gr:tdu:lte of the  State  university  at  Ann 

Mr. I+’oI,r,m. I nlrl :I graduate of the  Stnte  university :It Ann Arbor; 

Mr.  ‘~‘A~VNEY. HOW long  hare you been in  practice? 
Mr. Formx. I have been with Mr. Rich, at Lmsing,  for one year 

a n t 1  l1:lre been graduated  three years. 
Mr. T a w x ~ r .  Have  you given  any  study :It  all to the  report of 

o w  consulting  sanitary  engineer  in 1-egarcl to remedies for  the  pollu- 
tion of the  Detroit  River? 

Mr. POLLIN. I have  given  only  general consit1er:hon to   i t  in  the 
same  way that  Mr.  Rich  has,  realizing  that  your problem was”-- 

Mr. ‘I’AWNEY. From  the  study  that you have  given  to .it, what 
hare  p a  to  say as to  the  thoroughness of the  work  that WLS done? 

Mr. FOLLIN. We consider that  the  work  has been very  thoroughly 
carried  out,  and  that  the recolnmendations  made  are  very fcnsible. 

Mr. TAWXRY. Does the  State  Board of Health of Michigan  agree 
with the sanitary  experts  generally  that  no  raw sewage should I)e 
deposited in  any  stream  that  supplies  other  municipalities or locnli- 
ties  with mater for  domestic and sanit:rry  purposes? 

Mr. 1~01 , rm.  PersonalIy we feel  very  strongly  that  way,  but we 
realize that those  opinions can not be forced  within a very  short  time 
onto,  the  municipalities  in  Michigan;  but such an  ideal  condition 
must come slowly. 

Mr. TAWKEY. What  have you to say as to  the  standard of purifi- 
cation  recommended by the  consulting  engineers  in  this  progress 
report ! 

Mr. b’orIrAIx. T (lo not feel th:~t  I nnl in :L {losition to comment  on 
that,  although  from  the  little  study I have  given  the  matter I helieve 
it is very  reasonable. I might  explain  one  other  thing. Our reason 
for studying only Word City,  Wyandotte,  and  Trenton below Detroit 
on  this  side of the  river  and  not  studying  the  river  at  River Rouge 
m c l  Ecorse was because the  Detroit water. supply is furnished  to 
River  Rouge  and  Ecorse  and  thqt  the  river  supply  is first usced below 
Detroit : I t  Ford City. It was our  intention  to first study  those  con- 
ditions because they  related  to  the  purity of the  water  in  the  Detroit 
R’iver. 

Mr. POWEI,L. I understood you to  sag that  in one of these  munici- 
palities  in  which  the  water  was  treated it w:1s found  afterwards on 
examination  to be unfit for  drinking purposes. 

gations we made 35 examinations of the  treated  water  at  Wyandotte: 

ever. 

Arbor ! 

pes, sir. 

Mr. FOLLIN. Yes; I did say that.  During  the course of our investi. . 
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covering  a  period of several  months.  During  that  time we found  only 
16 of those  samples  to  show  the  water fit' for  drinking  purposes  only 
35 per  cent of the  time. 

Mr. POWELL. That  is, after it had  undergone  the process of sterili- 
zation? 

Mr. BOLLIN. After it had  undergone  the  treatment of hypochloride 
of  lime. 

Mr. POWELL. Have you  figures as to the  condition  before it under- 
went  the  treatment ? 

Mr. FOLLIN. We have  those  figures. I n  no case  was the  raw  water 
fit for  drinking  urposes  without  treatment. 

Mr. POWELL. J a n  you  give  the  result of your  bacteriological  exami- 
nation! 

Mr. FOLLIN. We  have a  report now under  preparation  which  will 
give  these  figures  in  detail,  and we hope to have  that  out  within sev- 
eral weeks. 

Mr. POWELL. You  can  not  speak  from  memory! 
Mr. FOLLIN. Yes ; the  raw  water was not fit. 
Mr. POWELL. But  that  is a  general  statement. Do you  remember 

Mr. FOLLIN. We have  not  that  data  with  us; no, sir. 
Mr. TAWNEY. Will  your  other  assistant  have  the  figures? 
Mr. RICH. I would  like  to  have  Mr.  Waterman  speak  with  refer- 

ence to  the  attitude  taken  by  the  municipalities  which we investi- 
gated.  The  statement  read  by Mr. Follin is the  advance  sheet of our 
report. It is the conclusions that arc come to  in  our  report.  The 
report will  contain  more  than  this  contains,  but  this is a  digest of 
what will  be the findings. 

how many B. coli to  the cubic  centimeter  there  were? 

STATEMENT OF MR. E. L. WATERMAN. 

Mr. WATERMAN. I can not add  erg much to  the  statements which 
Mr.  Rich :md Mr.  Follin  hare  already made,. but I mould like  to 
say  something  in  regard  to  the a t t i t d e  which  the  village  and  city 
authorities  in  the  places  which we have  investigated haw  taken 
toward  these  surveys.  We  found  that a t  Ford village  the  anthori- 
ties  were very enthusiastic  toward  this  investigation. They evi- 
dently  wanted  to  learn  just  what  the  conditions were, and  they  xere 
eager  to  get our opinions as to  the nlexns of correcting  the  condi- 
tions now existing. A t  Wyandotte the city  authorities showed 
some enthusiasm,  but w0 did .not  find them as enthusiastic as we 
felt  they  should  have been over an  investigation of this  kind. I 
might say that  the  city of Wyandotte has been struggling  with  the 
problem of public  water  supply for some eight years, and  that  dur- 
ing  that  time  many bacteriological  examinations  and  chemical  ex- 
aminations of the  water  have been made  at,  the  State  board of 
health  laboratory,  and at one time a consulting  engineer was em- 
ployed to  make  preliminary  phns  for a  water  filtration  plant;  that 
this  proposition was defeated by a vote of the  city;  and  that since 
that  time  very  little bas been done. The  only  thing was the  intro- 
duction of a hypochJorite of lime  treatment  in  March, 1914. As 
tllready  stated,  our  investigations showed that a hypochlorite  treat- 
ment is not  adequate to give  the  city of Wyandotte a  safe  water 
supply. I n   t h e  village of Trenton, I am  sorry to say,  the  attitude 



REMEDIES FOR THE POLLUTION OF BOUNDARY  WATERS,. 43 

of the  village  authorities  has been more  unfavorable  than  favor- 
able. They  do  not seem to realize the  importance of improvements 
in  the  sanitary conditions, and we  have  met  with  very  little  coopera- 
tion from the  authorities  themselres. I think  that  this is about  all 
that I can  add  to  the  statements  already  made. 

Mr. GARDNER. Do you think  there is any  growing  interest  in  this 
mabter ? 

Mr. W A ~ - E R ~ I A K .  I should say that  in  Ford  village  andtWyandotte 
them is undol~bteclly a growing  interest,  and  that  among h very  few 
pcoplc in ‘l’renton, that you might call: thinking people, thlere is a 
growing  interest,  but  the  general  attitude  is  not  favorable. 

Mr. (;ABI)NER. They  are  not a11 thinking people. 
Mr. POWELL. There  is one point you are  clear  on,  and  that is that 

c:hlorination is not sufficient for t.he purification of the  water  down 
tllew for clrirking  purposes? 

X r .  WATERMAN. Yes. 
Mr. Pon.erJL. It would, have to be supplemented  or  preceded  by 

Mr. WATERMAN. You are  speaking of the  water  itself? 
Mr. Powmr,. Yes. 
A h .  W L i ~ ~ ~ < ~ ~ ~ ~ .  TVe feel that  filtration of the  water  supply  is 

necessary,  followed by chlorination. 
Mr. TAWNEY. Is this  contamination of the  waters of these  vari- 

ous places  due  to  the  sewage  which  they  themselves  deposit  in  the 
water raw. or is it  due  to  the  pollution  that is put  in above  raw, 
that goes farther  out  in  the  streamo 

Mr. WATERMAN. I n  the case of Ford  City, I would say that  the 
sewage of the  village  itself  undoubtedly  contaminates  an  already 
polluted supply, and  the  same  is  true of Trenton,  although  un- 
doubtedly  the  pollution  which  enters  the  river  from  the  city of 
Detroit  is  more or less  mitigated  before  reaching  Trenton. At  Wy- 
andotte  the sewers are a11 below the  water intake, but the sewers 
from  the  village of Ford  are above and  undoubtedly  pollute  that 

sedimentation or screening? 

supply. 
Mr. TAWNEY. How fa r  aboyel 
Mr. WATERMAN. I would  estlmate  the  nearest one was  aboat n mile 

nbore the  intake,  and  there  are  two  others  within a distance of 2 
miles from  the  intake,  both  entering  directly  into  the  river  at  the 
harbor or dock line- 

Mr. TAWNEY. And  the  intake  at  Wyandotte  is how far   out?  
Mr. WATERMAN. The  inhke  a t   Wyandotte  is approxim:bteIy 150 

feet out. so that  whatever  pollution comes in at  this  point ‘1 mile 01’ 
I miles  above  would  probably  be  diffused t h R t  distance  from  the 
51m-e at  least,  probably  more. 

Mr. MTOKAULT. What is exactly  the  position  taken  by  the  citi- 
zens of Trenton! 

311.. > ~ 7 ~ t ~ r ~ ~ ~ c ~ ~ .  1 do  not  think  the citizens,  as  citizens,  hare had 
\ ~ r g  much opportunity  thus  far  to express  themselves  on the ques- 
tion. It is really  the  village  authorities. 

Jlr. MTGNAULT. Well, substitute  in  my question “ the  rillage  au- 
thorities”  for  “the  citizens”;  what  position do they  take  exsctIy? 

Mr. W A T E R M A N .  They  take  the  position  that  everything is all 
~ i g h t  down  there,  and  that  there is no reason in  the  world  why  they 
ellould not  go  on  putting  in sewage in the  water. 
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$11.. R~~IGSAULT. They  are  not impressed  by  the  statistics  which 
have been read  bere. 

Mr. WATEIIMAX. Those  statistics  have  not  yet been presented  to 
t811c:n~. 

Mr. T A W N E Y .  Severt,heless  they  have ,been informet1 of  those 
facts. 

M r .  WATERM.IX. Yes; they  have been irlforrrlctl of the  facts, and 
tile majority of the village  council have, by their acts,  shown that 
they do not  appreciate those statistics which h ~ v e  been bronght  to 
t,hc.ir  notice. 

wit11 wgard to a city  like 'l'renton, in  order  to  conlpl  it, if neces- 
sary, to take  the necossary measnres f o r  water  purification  or  treat- 
lllrnt of sewnge ? 

Mr. The powers of  tlle State  board, I think,  have 
bcrn o~~tl inet l  by Mr. Itic.11, and  if I repeat, I am  trying to repeat 
what  he  said,  tlult the State board hns  the power  to  order :my inl- 
provrnlrnts in the sewage systems of the village  necessary  in the 
o 1 ) i n i o l l  of the State board for the  betterment of public  health. 

Mr. MI(;SALiLT. Wllilt  esnctly were the po\ve"s of t'he State board 

Mr. MI(:NACTL'I~. No such order  has been givem so far'? 
Mr. WATI~CRMAN. No. We feel, and  are  rather  certain,  that such 

orders will be given, if  necessary, after  the completion and adoption 
of our present  report. 

Mr. ~ 'OWEI~L.  I suppose  they would rather  run  the risk of death 
than  face  the  certainty of increased  ta,xation. 

Mr. WATERMAN. That  seems to be the  opinion,  although one use- 
ful  fact  has been brought  out by our  investigations,  and  that is that 
the  old  residents of these  towns  and  cities  are,  for  the most part, 
immune  to  typhoid  fever. It is the newcomers  who come on,  usually 
within  six  months  time of taking  up  their residence  there, who are 
liable  to  take it. 

Mr. POWELL. The old ones are immune. 
Mr. WATERMAN. They  have  either  had it some time  in  the  past 

or have become so used to  the  water  supply  that  the  typhoid  germs 
diffused into  their  system  do  not affect them at all. 

Mr. POWELL. There is such  a thing as being  immune  from it. 
Mr. WATERMAN. 1 think so. 
Mr. POWELL. I may  say, Mr. Rich, a,s yon are  aware,  the commis- 

sion  has  had  before it since  August, 1914, the  pollution  investiga- 
tion.  We  have  carried  on  two  distinct pieces of work. I am not 
looking  for  any  compliments  to  the commission, but,  as  the  represent- 
ative of the  State of Michigan,  are you willing  to go on  record, 
Grst, as  to  the  value  and  character of the  work  which we have  done 
under  the  two  branches of the  investigation,  and, second, the  dili- 
gence and  thoroughness  with  which  both  have been corlducted? 

Mr. RICH. I an! heartily. so.. I believe that  there  has been no 
previous  examination of this wide character  and  extent  carried on 
anywhere-at least, none  has come to my notice-and I feel that  
the work of the commission has been of great  value to 11s in  our work, 
not  only in the specific material  studied  and  the  ground covered 
but  in  the  general  principles evolved from  that  study. We feel  that 
we  have been equipped  with  ammunition  that is 'going  to he very 
useful  to us. 

Mr. TAWNEY. You mean  useful  throughout  the  State? 
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STATEMENT OF DR. J. W. S. McCULLOUGH, OF TORONTO. 

Dr. McCuLLouorr. I n  the  Province of Ontario  the provinci:nl h a r d  
o f  health  has  control of the  establishment of waterworks ant1 water- 
purification  works,  sewage  works,  and  sewage-disposal worl~;s of all 
kinds. No water  plant  can be  established  by :my municipality or by 
ilny individual for public use unless the consent and  approval of 
the  provincial board of health,  to  which body all  plans :must be 
sllpplied, is obtained. 

Mr. GARDNER. How  long  has  that  condition  existed? 
Dr. MCCULL~UGH. Since 1912; it exists  in  its  present  state since 

1912. It did  exist  previously  for some y e ~ r s ,  hut  not  in a satis- 
factory  condition. No municipality can raise  money on debentures 
without  the  approval of the  provincial board of health  for  works of 
the  character I have  mentioned, and we have  fnrther power to  force 
extensions. We  have also power,  under  certain  circnmstmces,  to 
allow the  municipality  to  establish works of this  kind and raise 
money without  the  consent of the people, and in R number of cases 
that  has been done. 

Mr. GARDNER. M7ithout limitation? 
Dr. Mccumoucrr.  Without  the vote of the people and  without  any 

Mr. TAWNEY. Except  the exigency of the case. 
Dr. MCCULLOUGH. Yes;  it is the policy of the  board, o-€ course, 

as a  rule,  not  to  interfere  in  that  way,  but  to  hare  the  people  vote on 
on a  money  by-law. Now, there  is  another way a  1nunicip:dity  can 
establish  works of utility, and that is hy having a  two-thirds vote 
of the council. It is  a  sort of local  improvement;  that is, for exten- 
sion of sewers. 

limitation. 

Mr. GARDNER.  The provincial council! 
Dr. MCCULLOUGEI. No;  the  municipal council. 
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Mr. TAWNET. Has yonr  board  recently  made  any  surveys  for  the 
purpose  of  ascertaining  the  conditions along the Detroit  River  on 
yonr  side  in  reg:lrd to  the villages or cities  located  there? 

Dr. MCCULLOTGFI. W e  were concerrletl in  making  the first progress 
report.  The I’ro-\-incinl Board of Health of Ontario,  as you  will  re- 
member,  supplied  laborntories. 

Mr. TAWXEY. You were  associated  with Dr. McLaughlin  in  that- 
yon and Mr. Dallyn? 
, Dr. MCCULLOUGH. Yes. 

Mr. TAWNE’L-. I thought  it W:IS v-ell to get  in  the  record  the  policy 
of the  provincial  board. 

Dr. MC&JI,LOUGH. The policy of the  provincial  board is, broadly 
speaking, Rlong public-health  lines. We  are satisfied that  the  water 
supplies  are account:ll)le for  a good (leal of disease of an  intestinal 
character,  and  it  is  onr object to lessen the  amount of pollution of 
the hounclary waters as much as possible and  have  the  waters  puri- 
fie,(] as much as possible. dnst recently we have been able to secure 
:L purification  plant  at  Niagnrn, on the Lake,  where  there  is :1 mili- 
tary  concentration  camp,  under  an  ;wrnngement of this  kind. The 
municipality is bearing  half  the  expense  and  the  Federal  Govern- 
ment is bearing  the  other  half, because it is  such an important  mat- 
ter  from  the  point of view of having  the  troops  there  supplied  with 

Mr. MIGNAULT. Is that  water  furnished  to  the  municipality  gener- 
ally,  or  simply to the c :mp? 

Dr.  MCCULLOTIGIL ;It Niagara on tile Like  it is R municipal  water 
supply. They sinlply pun’p it  from  the  Niagara  River ; m l  clarify 
it. It requires t o  I w  very  heavily  chlorinated, because it is  badly 
polluted.  Then,  in :ltldition t u  that,  the  military  authorities  have 
provided  this  year a portable  violet-ray  plant,  whereby  the  water 
snpplied for. coo1;ing :mt l  clrinlting purposes to the soldiers’ camp is, 
p1Ir i fk l .  

hlr. MIGS.\I-I;IT. That is merely for the  water  supplied to the 
camp ? 

Dr. McCnr,r,oucrr. l -es ;  Imt not th:lt  will he further  improved by 
the  town  having a filtration  plant. the cost of which mill be borne 
jointly by the Fetleral (hvernment ant1 by the  municipality. 

Mr. ( + A I ~ I I X R I ~ .  Do  they  take  the.  water  from above or below the 
F t l l l S ?  

Dr. McCur,I,o1-c+tr. Ni:lgara on the Lxlre is at  the  mouth of the 
river,  away Lelo\v the Falls: about 12 miles below the  Falls. 

Mr. MTGS.\lT,T. Sonle membkl*s of the commission hac1 the atl- 
~ x n t a g c  of seeing the  filtration  plant  at  the  camp last ~ e e k .  

Dr. MCCnLLou~:lr. That is  the T-iolet-ray plant. It does the  work 
very well; but, of course, it is only a small  affair. 

Mr. Power&. There is filtration  in  connection  with that?  
Dr. MCC~JI~LL~UGEI. Oh. yes. That  plant  was designed by the  engi- 

neer of the  provinicial  board of health,  and  by  him  supplied  to  the 
military  authorities. 

Mr. TAWNEY. What is the  standard of purity  that your board 
of health follows? 

Dr. MGCUJJAUGH. With  regard  to  the  sewage? 
Mr. T A \ ~ v m : ~ .  Yes; st;~ntlxl.cl o f  p~~ritication. 

good  water. 





48 IIEMEDII<S F O R  TIL13 1’01.LCTlOX BOUIVDARY WATERS. 

do IIPNI  :I st;tntllartl of 1)nrity for sewage t4lnents. It is very neces- 
sary. I\’<. ( x 1 1  har(1ly advance  any  fllrther  without one, but we do 
not \writ to be h:mpered by :my particular way of arriving  at any 
tlesirc.tl restllt. As to  whether we will adopt two hours’  sedirnenta- 
tion ;Inti Iruhoff tanks, or a different  type of tank,  and one, two, or 
f o a ~ *  hours’  scdimentntion  is a qnestion that  requires  study for each 
separate  nlunicipality. It will  depend  npon  the  character of the 
l o c ~ ; ~ I  sewagtl. .Ant1 with  the  developlllents that  are taking place in 
sen.:~,ye disposal it is quite conceivable that  half  an hour’s  sedimen- 
tation nlny be :L pr:rc:tical limit,  with some particular  type of tank. 
We (10 not  want to 1w tied  down  to  two hours’ sedimentation. And 
then as to  the method of sterilizing  the effluent, your re,port  indicates 
that  bleaching powder. or liquid  chlorin,  will be the  agents  to effect 
this.  Poseihly we will not  want  to be lmnpered by a  provision as to 
tllese. The espc’rinlents :It M i l w a ~ ~ k e e  intlicate that a higher 1)ncterial 
r e n r o ~ ~ l  than yon are calling for on thrw  waters can be obtained by 
aerntion of sewage  by the  activated  sludge process. This  method 
rn:\y not I ) r  practtlwl at  all  centers; it will be practical at some. 

That is ,jtlst the position, I think,  that most of us engineers w i l l  
t:~kt? with refrrencee to your report  upon  remedial measures. We are 
1 ery nrllch in  sympathy  with theoeffort toward  setting a standard of 
purification fov these  boundary  waters. It is needed.  Some of LIS 
feel  that  the only  feasible and practical way of accomplishing the de- 
sired  end is by standardizing  the sewage effluent, by  saying just what 
percentage of matter  in  suspension you w:mt  removed and  what bac- 
terial ~ w n o r a l  you want. I think  the sewage treatment  standards 
s!lggestetl by I’rnf. Phelps  are  practical ones and will occasion rery 
little  disputing. 

Mr. & f A m A i ~ r l r .  To11 clo not  want  to he hindered  from  going as f a r  
as possible t 

Mr. DALLYN. We  certainly  do  not, sir. As to  the  construction  and 
location of interceptors, of course, it is recognized by the  engineers 
that  the commission has  had  a  very difficult problem, and  that,  with 
the  time  available, they have  made a. very  valuable  report  as  to  the 
feasible  way of handling  the question,  but  there  are :L great  many 
studies  that  will be required  to be made  before a municipality  should 
be tied  down  to  any  part,icular  route.  Your  proposal  may show the 
natural  route  to ntilize,  but  there  might be difficulties in  construction 
whic*ll can  not be anticipated,  without x great  deal of s u l ~ e y  work,  by 
testing  the  snbstrata,  finding  what is below, whether  sand,  rock, 
rlnic.ksnnd. or (.lay, which might be overcome by  deviat,ing  from  the 
presvribed ronte, even though  the  excavation were  heavier.  Surveys 
~ : t n  not be made  in a short time. I feel xlso that our rnunicipalities 
.llrrctofore h a v ~  not l ~ c l  appropriations  with  which  to make  investi- 
gation a s  to whether  the  routes  suggested by you are practicable. 
The n~oncy that  the cornmission has  expended on this work, of collrse. 
is  not :Itleqn:Itr to make a very  minute  surrey;  and when  you  renlize 
that  in order to  examine  this  report  properly  each of these  munici- 
palities has to spend from $10,000 to $20,000 you realize that it is 
quite a large  undertaking  for  them  to  do at :I very  short notice. It is 
work  that will  require  probably  a  year  to  investigate. :I believe that 
is all I desire to say. 

Mr. P~WELI,: You mean,  by  further  investigation,  having  soundings 
and test pits  along  the  route? 
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Mr. Ihto~v:\.. ?‘:rl;ing the I-eport of your  engineer as it  stands, it 
calls for an intercepting sewer. The trctatnlent plan is pcr capita, 
:1nt1 tlw nl:1irrtcwanw tlw same. In looking over .this  report I find 
tllere is \ . c I ~  littlc c1iflerenc.r in regard to the cost of construction  and 
m;rint;xining tlle trcwtnwnt plan  for  either n small pop1tl:rtion or a 
I ; I I ~ ~  ~ I I ~ P .  I n  o ~ I 1 w .  W ~ I Y I S ,  in the village of I’ord \\re have three ollt- 
lnts, and  instead of hrliltling :rn intercepting sewer, tearing 111) all 
their t);tvenle11t, \vhy collltl we not  I)nt  in  thosr tllret? l)l:tnts;, cliriding 
it 1 1 1 ) .  1)rovicljng the  f igur~s in that.  report  are  correct?  The sanle :IS 
1-0 \‘l’Jxndottaa. I :rm simply  taking  the re1)ol.t :IS it  stands. I do nut 
sec any ntlccssity for : I n  intercepting smer. 

I’rof. ~ ’ I I E L I W .  I rnny merely  say. in refere&e to what Mr.  Dallyn 
has said, that it is not anticipated th‘at we would be fortunate  enough 
to fincl in o11r hrief snrvey the most  feasible and  the most  economical 
p1:~ns. Thew  is no intention of insisting  upon  the  plans specifically, 
:rnd if the cities and towns  interested  are  able  to save money and ac- 
complish  the  result  the co1nmiPsion desires  to  accomplish, we say  God- 
speed. It is results we are  after.   I t  is quite  proper  that  the  city  shall 
take :rclvant:tge not  only of their more  tletailed and  accurate  engineer- 
ing knowledge of the loctrl situation,  but also of those  tremendous 
improwments  in sewnge clisposal. which  are  going  ahead so fast it is 
tlificult  to keep track of them. 

Mr. POWELL. Take  that  particdar  point of treating  all  the sewage 
at one point, or at  three  points;  that  is,  having  an  intercepting sewer 
or not  having one. 

Prof. PI-IELFS. The  engineer  can  advise  him if he  is correct. My 
personal  experience mould  lead me to  doubt  whether  he can save 
money  by building  three  plants  instead of one. However, if  he can 
save  money  let  him  do it. 

Mr. BROWN. I just took  the  statement of the  report  itself. It took 
so much  per  capita  and  disregarded  the  population  entirely.  We  have 
never made  an  detailed figures. This came up hurriedly,  and we have 
ncthing  to suggest. We  are  heartily  in  favor of the improvements, 
but  in  regard  to  the commission tying us down as to  details, we would 
like  to know  how  much limit we have if we get  results. 

Mr. TAWNEY. Hare  you any  objection to  or  criticism  upon  the 
standard of purificatiod Pet forth  in  the  report,  or,  in  other words, 
have yon any  criticism  upon  the  result  that is to he attained  with 
respect to purification of water mentioned in  the  report? 

Mr. B R O W S .  No criticism  whatsoever. 
Mr. T A ~ K E Y .  The  municipalities  you  represent  are  entirely  in  ac- 

Mr. I ~ R O W N .  Absolutely. 
Mr. T’owm,~,. You recognize the  ohligation of your  community  to 

get rid of the sewage, hut you want  to do it as  economically as pos- 
slble. 

cord  with  the  report, so fa r  as it  relates  to  stnndardizatim? 

Mr. BROIIW. That  is exactly  the  fact. 
Mr. T’o~vtm,. >-on do not  quarrel  with the  onlts being  thrown  upon 

you to do it  in soma way ? 
Mr.  I3nows. No. 1\11 these  villages seem to be re137 milling  to  do 

something,  and  they  are  anxions.  They know of this  investigation, 
and  they have  delayed  works on that account, and  they  are very anx- 
ious to  do the best  possible  good for all. 

Mr. TAWVNEY. Your  present  population is 15,0008 
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r .  I he  coumission  ~~econvencvl  at the expiration 0 the reces:j. 
311.. ’I’,IJVNEY. ;Mr. Jennings. we will hear you now. 
M I * .  . J E S K I S ( ; S .  (kntlemen. T am not prepard   to  say  very 111uch on 

1-his preliminary  report  that  has heen made, the  engineering  part o l  
it. being  out of my line, hut I will  say for the city of St. Clair that, 
we indorse  this  project  in  principle.  although  perhaps the engineering 
points of it we might  not  agree  with. 

Mr. TAWXIET. lieu mean that  your  city indorses the  results of the 
investigations so fa r  i1S they  relate  to  the  treatment of sewage and 
the  purification of \niter? 

M r .  ,JENXIXGS.  Yes, sir: we :we heartily in sympathy  with  the 
])n~~ification of water.  We  think  it is necessary and Tye certainlji  shall 
do all we can  to  push  the  project  along. 

Mr. TAJVXEY. Have you any criticism to malie in  respect  to  the 
stitndards  proposed for the  treatment of the  water? 

Mr. ,JENKIXGS. Nothing that I know. of. The preliminury plans 
:IS tlrawn up by your  engineer I will leave for Prof.  Weil,  of St. 
Clair,  to discuss with yon. He is  the  consulting  engineer of the 
Dinrnond Crystal Salt Co., and a man who is well up in  his  line. 

STATEMENT OF PROF. CHARLES LEWIS  WEIL, OF ST. CLAIR,  MICH. 

I ’ d .  W E I r , .  Mr.  Chairman. Mayor dennings aslwd me to look over 
tht) plans ant1 the repo1,t of‘ the  consulting engineer. of the commis- 
sion, which I h a w  done. I : ~ m  not  here  to  report upon these  plans 
fro111 the standpoint of an engineer,  but I am  here  simply as one 
1r:tving some interest  in  what  should be done. What I ha1.e to say 
coultl hardly be construed as other  than  the impressions of one who 
lias reacl the report  and looked over the plnns  and  is  interestcd  in  the 
olttcome. In fact,  until Mr. (iarclner macle some statements  to me 
h e 1 ~  to-day 1 did not B n o ~  just \vhilt the object of this  meeting was. 
I nnclerstood that we were here  to be instructed  and  not to make com- 
ments. So that,  as I am  trying  to emphasize,  what I hax.e to sny 
will be rather  in the may of my impressions than  carefully  thought 
out  criticisms or considerations. 
.is Mayor ,Jennings has said, I m:ls impressed  with  the  report  in 

its entirety  and  not only as it relates  to St. Clair  bnt,  seeing  it  for 
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the first tilne pwteld;ry. I n(lmit that T read  pretty  nearly  the whole 
l-cpol't. 

I was iml)twsv(l \\.itit  tllc fact t,ll;rt t l ~ r  ])Ian \)ro1)os(vl for  St. ('lair 
cliridcs tlw city into two wc-tions, wit11 tlw point of  p~rificntion :IS 
:I tlirision. :111(1 tll:tt ntigilt I w  ol),jectioll:ll)lt. fro111 ;I I W I  crsttttr st:Intl- 
1,oint. It 11t:Iv not IN> ~)~x( : t ic ;~ ide  to (lo otl~t~rwise, I ) l l t  that is what tiley 
h:l:.e tlonv at, St. ('i:Iir. Scwagr tlisi)(ts:Il sllo111tl 1)e ;It tlw 011tski1t~ 

,Lg:tin, I WIS impressed with  the  fact  that  the  Diamond  ('ryst:tl 
&)It C'o., which  is  the chief industry located at  St.  Clair, is : I t  the 
proposed  point of pwific'ation and disposal. That  might constit@ 
:I h ; ~ ~ ~ l s ] ~ i p  for  the l t ~ ; ~ : l i l 1 g  irlt1rlstl.y ot: the ~ O W I I .  'VIE I)i:1n1o1ld 
C ~ y s t ~ l  Salt Co. has recently  expended :L great de:d of lnonry for :L 
new irltnlre pipe 24 inches  in  tliametcr  and 3.50 feet long. I t  has 
recently espcnded :I Ia1-ge slim of money for :I filtl*:rtiort systt.ln to  
filter :\I1 the  water  that goes into  the  plant,  to  the s;tlt beds. and 
tllrortglt its \.rssc~ls. I t  is t~sl)cncling :I 1:11.pr S I I I I I  of ntolley f o r  s~rrilix- 
ing t,ho brine ant1 carrying it to $1 tenrper:lture of 280" 14'. before it is 
used. 

It may be known to  this commission that  experiments macle in 
France show that  pathogenic  germs live for six  months  in  brine 
not  subjected  to a temperatnre of 100" C. The  department  in  France 
that  made the  experiments  corresponds  to  our  bureau  in  the  United 
States  having  to  do  with  pnre  foods ttnd drugs. I n  I4'rance they 
were  even going so fa r  as to prohibit  the sale of so-called natural 
salt, sea salt,  and so forth,  for  the  tabla,  on  the basis of impurity.  The 
ordinary vacuum plant, as you may know, carries a t;emperatur*e of 
only  ahout 120" F., and  that  does not  destroy  pathogenic g e r m   i n  
brine. 

As I have  stated,  the  Diamond  Crystal  Salt (lo. has  gone  to :I wry 
large expense to  produce  pure  salt. The lociltion of a plant of the 
kind  mentioned at that point, notwithstanding  the amount of proof 
tll:lt c ~ m l t l  bc b r o ~ ~ p h t  to I ) c : t ~  to show that 1l:lrnlRII rrsnlts \rouI(l be 
a minimum,  might  possibly be very  objectionable. I can say that, 
in  my  individual  opinion,  and  not  speaking  for  the  company, I feel 
thxt  the  company  would be willing  to cooperate  with the city of 
St.  Clair  to secure a location that would be more  advantageous to 
this  plant. I am not  criticizing  the  proposition, bu simply  stating 
that  the proposed  location  may he objectionable, and I may he wrong 
with  regard  to  that. 

Another  impression  that I got from the  report was this: I found 
that  it  says that  the  popdation of this  city  hns no increased  in 35 
years. I think  that  is about right. I also found  in  looking  over the 
I'eport that  they would pay over 2 to I to  maintain  this  plant 
if it were put  in as proposed;  that is, the cost of maintenttnce wo~dd 
be, rol1glll.y spe:tking. 1! to 1 : say, 50 cents l )e~-hnps in  Detroit 
and 90 cents in St. Clair,  something  like twice the expense on a city 
that is in no way an increased  menace  if it  has  not  changed  its con- 
ditions  at  all.  Therefore it would  appear  to me as s taxpayer :tnd 
one interested from  the  outside  that  the  installation of such a Idant . 
at  the  undivided expense of a small city  like St. Clair  might perhaps 
be a burden,  and  hardly a just  burden, on the  taxppayers when this 
is, in a measure, an  international  matter. I understand  from 1\11.. 
Barron  that  the  city mould  be  subject to a considerable  expense 

not in tltr wnt:lr of  the  city. 
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throng11 its  change  in  pavements if the  plan  at  present proposed  is 
carried  out. 

‘1.11Cb srlllllllation of \\hat I haye had to sap is probably this:  That 
itltert1st(yl in tile improvement of :Ind desirous to  combine in  this 
lj]tt1ls :I s1n:~ll city  like St,. (’lair hns to  be vary guarded in  its corn- 
nlen!]l:ltion or :Iccept:lnce on  account of the  condltions  that  might be 
inll)ostyl tllrougll :I too  hasty concll7sion in  the r11ntter. I think tllnt is 
: l l ) o l l t  : I 1 1  I h \ . e  to say. 

M I . .  I’OIVEIJ,. IVht is the pop11Iation of St.  (“lair’! 
l ’ r o r .  ll‘m,. ‘L’hwe thonsnntl. n$rI.. ‘ I ’ .~ I I -SKI . .  I ~OII  l)roha1)1y oi)ser\-ctl in reding  the  report  of  tht. 

consltlting  s:\uitnr‘y  engineer that  three possihle sltes for the  treat- 
ment  1)lant were stlldicti,  anti I Imderstnnd  that  the one that is r e c m -  
l l l c ~ r l ( l c t l  h t ~ r t ~  is i l lc  one, t h t  you are objecting to. 

I ’ I - o ~ .  R1..11,. 1-w: sir. 
All.. ‘I’.\n.s 1 , : ~ .  I-I:r vc’ yo11 considwed the ol),jection st:Ltt?d. I)y the 

cmgirlcws to c>ither of  the other two ? 
I ’ I Y ) ~ .  JVb:rrJ. \’es: as 1 recall, 1 have. I thinlr it w a s  simply a matte!, 

o f  e s p w ~ e .  Is that  correct ! 
MI-. ‘l’.\wxI:~-. Yes. One of them was abandoned  without  detailed 

stntly. h:c.;tr~se it  olwionsly  required  an  unduly exp.ensive intercepting 
line. .lnotllt~r site,loc;rted  on the west side of Pine River was  studied 
in  detail. h t ,  W:LS found to  require :I more expensive  system of inter- 
ceptors  than  the one east of Pine  River, which is shown  on  plate No. 
16, a n d  that is the  plan  that I understand you object  to. 

Prof. WEIL. May I ask the commission a question? 
Mr. TAWNEY. Certainly. 
I’rof. W E L T , .  Ts it good engineering  to  reject  the most  expensive  site 

Mr. Tan.x~n-. I did  not  quite  catch your question. 
Prof.   VEIL. Would  the commission  consider i t  good  engineering 

to reject :I. certain  site  on  the ground of expense  when it is an inter- 
national  matter? 

Mr. TAWN’EY. It would he if an  equally  available  site could  be oh- 
tained for ,z less  expense. 

Prof. WEIL. Is this  not a third selection, this  last one that mas 
selected? 

Mr. T-4wn.e~. Yes; it was  selected in  preference  to  the olther two. 
Prof. WEIL. On the  grounds of expense? 
Mr. TAWNEY. Yes. 
Prof. WEIL. That  means,  then,  that  the  expense  is  to  fall on the 

Mr. Tawmu. No; the selecting of the  third  site, as I understand it, 

I’rof. WEIL. But  that  means  that  the expense  must  fall on the 

Mr. TAWN‘EY. Yes. 
Prof. IVmr,. I n  a big question of sanitation  like  this,  should  the 

matter of expense  be the question of a municipality  that is not 
growing? 

Mr. TAWNEY. Here is the  situation:  These  waters  into  which you 
:we clischarging your  raw sewage are  international waters. The re- 
sult  is  the  contamination or pollution of these  waters,  which,  whether 
i t  does now or not,  may  in  the  future  result  in a violation of the  treaty 

on the  ground of  expense  when it is  an  international  matter? 

municipality? 

was to save expense to  the  municipality. 

municipality? 
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1wtn.een the  United  States  and  Great  Britain.  The two Gorernments. 
which  haye  agreed  that  neither  will l w m i t  on  thcir  respective  sidcs 
the po1111tion of these w:tters to tlle injIlry 01' health or property 011 
the  other,  have a right  to  put x stop  to it by requiring  the  rnnnicipali- 
t i t s  which :we thus  oflending  against  the  treaty  to  eit,her  treat  their 
sew;lge or tliechnrge  it clsewhew than in thrsr internation:11  waters. 

Now, the pltrpose is to  find  the most  11ractic:tble and economical 
rnethocl for  the  tre:ltmmt of the sewage I)p these  cities that  are 
ming these  international  waters as open scmers. We  are  engaged 
in  an  effort to carry out  the  provisions of  the  treaty, or to  atlrise  the 
two  (hvernnlents how the provisions of the  treaty npzv be carried 
out  with the least  possible  expense to tlle  municipalities  that  are  using 
these  waters as open  sewers for  the  purpose of disposing of their 
r a w  sc~\v:~gc~. :mcl tllc  only methods tll:tt our conslllting sanitary,  engi- 
neers l1arr been able  to tlevise and rccornmend are  those  which are 
propose,d  here. 

T did  not  quitr  get your objection  to  the  third  site  suggested  by 
tho  consulting engineer-I  mean the  site  ewt of Pine  River,  which is 
indicated on plate No. 16. 

Prof. WETJ,. I made  two  objections  to  it, one the location Jvitll re- 
gard to  the  main  manufacturing  industry of the town. 

Mr. TAWNEY. How would it affect this  salt  industry? 
Prof. WEII,. I have  tried to explain how it might affect it. I think 

yon will  appreciate  that :dl I have  said is tentative. I have  explained 
'that  the  company  has  gone  to  a  very  large  expense  to  do  what,  in so 
f a r  as I know. no  other  salt  company  in  the  world is doing-filter 
all  the  water  that goes into  the beds and  into its plant  and sterilize 
the  brine. Now, the location of this  plant  in  the  immediate  vicinity 
of the  salt worlrs might  have a very  bad effect, so far  as impression  is 
concerned. 

Mr. TAWXEY. Sentimental? 
Prof.  WEIL. Not at all ;  but actual physiological and psychologi- 

cal effect. 
Another  point I tried  to  bring out was that it divided  the  town 

into  two  districts,  when  in  my  opinion it mould be to  the  advantage 
of  the  town  to  have  this  proposed  plant  for  purifying  located on the 
outskirts of the town. 

There  is one question that I would  like to  ask now : Is it  likely to be 
the recommendation of the commission in  furtherance of what you 
have  cited  in  regard  to t,he treaty  that  these  things  shall be carried 
ont even if thev  constitute a hardshin on the  narticular  ownership. 
municipa~itp, & village ? 

Mr. TAWNEY. That  depends  altogether  upon  whether  the sewage 
which  they  are  discharging crosses the  lmundarv  and  constitutes 

I ,  

what the treaty describes as an  injury to health or prope,rtv on the 
other side. If it does, i t  would  have to  he prevented, or else the 
treaty  obligations betwecm the  two  nations would he violated. Of 
course,  if the  water beyond the bonntlnry  is  not  polluted at  all by 
reason of thc  discharge of raw sewage on either  side,  then  the  dis- 
charge of that sewage wmld not be in  contravention of t'he treaty:  but 
if it crosses the  boundary  into  another  country  to  the  injury of the 
health  or  property of the people of tdmt country, it wonltl have  to 
stop or the  two  Governments would h a w  to  rescind or enforce  their 
treaty obligations. It mould be a cluestion of fact as  to  whether or 

., . , 
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] lo t  litlow t h t  1 l ~ v e  given it sufficient study. bcc:ulse I have many 
o t l l c r  tlli1rgs to do. 

311,. T . \ W K ~ : Y .  1~’ronl the  time you have  given  to  the  study of the 
~ e p o r t  1 1 i l ~ t 3  you an,v criticisrn or sllggest8ion to n1:~Be as to  the result, 
cywinlly  with respcct to  the st:tntlxrds of pltrificntion  which  have 
I w n  rrc*ommentlet1 by our consulting  engineers? 

JIr. K X O W I , E S .  *is long :IS they can be cwnsitleretl genernlly and 
srrl),ject to c.onsitleration for e : ~ r h  particuhr locality by a  colhnuing 
body,  no;  but  if  they shoulcl be made once for all  det,erminative, I 
w o ~ r l t l  think  that would hc‘ an  error, because the  art  is  changing so 
fast th:lt  such n position  o’nght  not  to be, taken by any  body of men 
a t  :my time. 

Mr. TAWNEY. Let tne nnclerstand  you. Yon mean, do yon, that 
there should be sufficient flexibility in  the stnnclard fixed to  enable 
:t continuing  administrative  body  charged  with  the  duty of super- 
Tising the execution of the recommendations  to mttke such changes 
:IS are necessary to  snit local  conditions? 

Mr. NNOWLES. And  changes  in  the  art as  time goes on. 
Mr. T.\WP\TEY. Changes  in  the  art of treatment;  that  is  ~7hat you 

mean ? 
Mr. lixowL~s. Yes, sir;  changes  in  the  art  both of treatment of 

sewage.:lntl the purific:ltion of the  water. 
Mr. TAWNEY. Then,  from your studies of the  proposition do 1 

mclcrstnnd yon to suggest  that  the most efficient and satisfactory 
resnlts  would be obtained  by  the  creation of an  international  ad- 
ministrntive body for the  purpose o€ looking after the purification 
of wattl t .  and  treatment of sewage along these  international  boundary 
\\-atel’s? 

Mr. KSOWLES. I h a v e  not studied  the m:lchinery of legislation 
closely enongh  to express an opinion  upon  that final thing. I do 
believe that  no effectiye progress can be macle withont some continu- 
ing h l y  being on the job all  the  time. I pmxune  it goes without 
s:t.ving that  this  being  an  internationnl question it  shall  finally rest 
in  smle  international body. I, however,  couple that  with  the  thought 
that the initiative shonld not  only  rest  with  the  given  municipality, 
bnt l ~ r o b ~ b l y  a still  further  initiative  with  the  governing bandy rep- 
resenting  that  Province,  that  State,  or  that  Government; .the  final 
question  being  left  to  the  international  body  to  determine  the  larger 
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Mr. TAWNEY. Are you connected officially with  the  Great  Lakes 

Mr. KNOWLES. Yes, sir ; I am $1 member of that association. 
Mr. TAW-NEY. From  your knowledge of the  reference  submitted 

to  the commission  by the  two  Governments  and  your  knowledge o f  
the scope of the  investigation,  what  have  you  to say with reference 
to  whether  or  not  thus  far  the  investigation has proceeded pra.ctic:dly 
and :IS speedily :IS would  ordinarily ho expected  under  the  ci~*cunl- 
stances? I am  asking you the same  question that  Mr.  Magrath asked 
this  morning of the chief sanitary  engineer of the  State of Nlid~igan. 
~nerely  for  the  purpose of getting on the record an expression of J W I I ~ -  
\.iews. 

Mr. KOWLES. I think good  progress :mcl good judgment up  to clate 
h ;~ve  been shown,  provided  the  criteria be t:;ken :IS not too :~lxolute: 
and  the  statement  made by Prof.  Phelps  tlns  mornmg IS ve1.y help- 
fnl  along  that line. 

Mr. TAWNEY. Have you any kno\~ledge as to  the  time  that W:IS 
consumed in  the  investigation of a  similar  subject  in  the  Mimissippi 
River  on  account of the alleged  pollution of that  river  by  the  Chicago 
I h i n a g e   C a n a l ?  

Mr. KXOWLES. No; I do  not know the  exact  time. It \TIIS some 
considerable  time. I think  it  must be  remembered that  in  any of 
these matters it not  only  takes  time  for  an  investigation,.  hut it takes 
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good deal of time  for necessary assimilation  and  education. 
Mr. T a w x ~ u .  Yes;  and  time  thus  spent  is well  spent. 
Mr. KNOWLES. It is not lost. 
Mr. TAWNEY. We  will now hear  what  Mr.  Sloman,  a  member of 

the  bar of the  city of Detroit, desires to say  on this subject. 

STATEMENT OF MR. ADOLPH  SLOMAN, OF DEROIT,  MICH. 

Mr. SLOMAN. Prefacing what I have to say, 1 desire to state that 
I was  born  and  brought up in.the  city of Detroit. I have  practiced 
lam during  the  past 37 years. T have  had  a  summer llome tlnring 
the  past 18 years  at  what is called Sans Sonci  on the St. Clair  River 
about  midway hetween Detroit  and  Port  Hnron. 

Some  little  time  before your commission  was appointed. on :1n 
occasion  when my eldest  daughter. was down in  the  city ant1 thc~*r  
was apparently an epidemic of typhoitl she contracted  typhoitl f ~ v e r .  
ant1 we came near  losing  her. It was that which cxnsetll I I I ~  to 
Interest mysc>lf very  much in  this qnestion of the watclr snppl~, :ant1 its 
pollution. 

Onr slimmer home has a  frontage of alwut 1.400 feet  on  the river. 
on the  south  channel,  where  all  the  boats  pass.  Only as rcc.entl~7 :IS 
two weeks ago last  Saturday  there came down  the  river n qn:1ntitJr 
of oil in  the  form of scum that covered the  river  from  thc  renter 
clear to  the shore. An  east  mind  that  was  prevailing at the  tinw 
blew that  stuff  over to the shore, and  the  launches  and  rowboats  stx- 
tionetl at  the dock  were  covered with  that oil  clear  to  the  gunwdes. 
It was almost R day  before we conlcl pet  a  drop of drinking  water 
from  the  river. It was  that  situation  that I called to  the  attention 
of the  minister of fisheries, to  which  the  letter  that I have  here is :I 
reply.  The oil supply supposedly came from  the  Imperial Oil Co. 
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at  Sarnia.  The  quantity was simply  enormous. It came down  in 
sI)ots, covering an area of over 40 feet  square. It looked like  filth. 

Mr. POWELL. TVas it black ? 
Mr. SLOMAN. No ; it was a dark brown. 
Ah. GAI~DNBI?. Was i t  raw oil as it comes from  the  earth? 
Mr. SLOMAN. Evidently so. Underneath  that, of course, the  marks 

of tho  oil were apparently  in  the  usual  form in which it is found 
float,ing on the water. 

Mr. TAWNEY. Has  that  condition  happened only  once? 
Mr. Sr~srax .  No; it h:~s happened before, but  not  to  tbe  extent 

tlult it di(l :It the  time 1 refer to. No one who has  lived up there 
and has seen conditions  and is at all  familiar  with fishing  can  help 
hut IwIlize that  another  happening of that  hind will interfere 
ser-io1Isly with  fishing. 

Mr. M . W X ; \ T I ~ .  YOII h:~tl hettel. rca(l that  letter  that you rrcchivacl 
from the rnirlister of fisheries. 

111.. Sr2onr.\s. ‘l’his lrttttr rornes f r o m  tlle deputy minister of the 
n n \ x l  service. IVllcn this contlition pwsmtetl itself 1 at  once got i r l  
t,ollch with  the  linitetl  States  Enginecr ofhce in the, rspectat~ion illat, 
so~ne one on  the Brneric:an side who 11:1tl the po\~’er* mould tabc some 
steps  to  prevent its recurrence. Upon  calling  up  the  Engineer office 
I found that Col. Patrick was  about to  start  for  the Mexican  border, 
and he  could  not  give it any  attention. He was fearful tlwt the 
matter  might  not receive proper  attention from his office, m d  it Tras 
not  strictly  in  his  line.  Inasmuch as the stuff had  appal*ent)ly cwne 
from the  Canadian  side, I got  in touch  with  the  minister of fisheries, 
hecause I understood  that  on r2 former occasion they  had gone aEtw 
this oil company. It is  not an unco1nn1on occrlrrence to find liil ln 
large quantities corning  down the  river  there. Over in Mitchells 

. Bay  large  qujntities of carp  have  died as the  result of an nc::~urlnla- 
tion of that stuff that 110,s floated or drifted over  there on acco!ult of 
the  wind. I n  reply  to my  communication I received the following 
letter : 

O,rr.xw.\, J u ~ e  T?, 1.916. 

:he Michigan side o f  the St-. Clair River by 11c:lvy cleposits of oil, nppnrentlg 
SIR: I have your  letter o f  the 19th  instant wi th  rrgnrtl to the pollntion of 

(:onring from a plant operating at Sarnia, L:tml)ton County, Onhrio. 
Your representations will be referred to the tlepartnleilt of game ant1 fisheriw, 

‘Toronto, which ndn~inisters  the fishery regulations for 0nt:rrio. a n t 1  inmediate 
:tttt.ntion  will he req~~ested i n  th(1 matter. I am, sir, 

Your obedient servant, 
(:. ST. IhMl3AlL\TS. 

l )epl l t?/  AlinLqtcr of th? Na?ml. R r w i c c .  
;\I)OT.P€I SLOMAN, ESq., 

Connselor nt r,uto, Suite . M O ,  Penobnr~ot ~Ui~Ifin!], Detroit, d l i c * h .  

111 trying  to  ascertain  what  was  the r ed  prolific cause of the folll- 
ing of the  water  supply I tried to  decide in  my own mind  in  watch- 
ing  the  boats  pass by to  what  extent  they were  responsible for the 
contamination. of the write: supply. I wish you gentlemen  COLI^^ 
]lave the  priwlege of stanrllng  wlth me on  mv dock some night to 
+;ee the condition of the  water. Yon would rni‘se your hands in holy 
horror  and say, Is it possible that  this is the  stuff  whlch  the people 
are obliged to  drink?  The  rays of light  penetrate  the  water  and 
she\\- the  impurities  in it. There  are  no  words  that can  express  the 
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foul condition of that  mater,  and we get our drinlring  water  from 
that source. 

Mr. TAWNKY. What is the  relation of the  boat trpffic on t'he rirer. 
to  this  pollution? 

Mr. SLOJIAN. With  regard to the  sewage? 
Mr. TATVNICY. Yes. 
Mr. SLoJres. I believe tlmt  at least a quartcr  if  not a third of the 

for11 matter  that is tlepositetl i n  the  rirer comes from  the vessels. 
.\ntl I \rant to say to you that I hnre never been able  to  understand 
h o w  the  rights of hwnan  life  ought  to be set  to one  side  for  the 
rights of property,  what  earthly justification  there is for :illowing 
these  yessels to deposit  their foul matter  in  the  river when  they  could 
take  care of it by  incinerating  plants.  They  may  say it would put 
them  to some  inconvenience. What of i t ?  I think we have a right 
to  hare  health considered first. Not  only th;zt, but  take th.e concli- 
tion  that existed 25 years ago. The  water of the  Detroit  River was 
considered the finest in  the  world  for  drinking purposes. 'The city 
was  comparatively  small as consiclered to  its pop.ulation of to-day ; 
the tonnage was snlwll as  compared w ~ t h  what it is  to-day; lbut 1~1th 
the increase  of this  tonnage  and  the  increase of population,  together 
with  the  fact  that vessels have been built  in  the  past  few  years of 
heavy draft, it has been utterly  impossible fo r  nature to  take  care 
of what it would ordinarily  take  care of in  the  matter of pollution. 

It is lls11a1l-y said  that w:lter  purifies  itself  every 7 mdes. 'rhese 
vessels coming  along  there  churn  that  water up above the  intake 
pipe  and  the  northeast  winds blow ohat stnff over. Those  boats  with 
big  tlrafts  churn  up  that stuff all  the way np to  the  ship  canal,  and 
mtll  tho  wind  blowing  from  the  northeast, it riles over the  citv 

Eiver. 
Mr. MIGNAULT. How far from  Sarnia ? 
Mr: SLOMAN. It is about  midway between Detroit  and  Sarnia,  and 

Mr. MIGNAur,T. Then,  it  mould  be about  halfway  between  Sarnia 

Mr. SLOMAN. Approximately. 
Mr. MIGNAULT. Of  course, the  pollution  which you mentioned 

comes from above. 
Mr. SLOMAN. It comes from above. A t  Algonac th'e oil  apparently 

does not  go  down  the  north  channel,  but  goes  down  the  south  channel. 
When  an  east  wind is blowing i t  can be plainly seen on  the  shore. 
For  a week no woman  could attempt  to  step  on  that  shore  wlthout 
ruining  her dress. 

Mr.  MIGNAULT.  Did I understand you to say that  your  property is 

Sarnia is directly  opposite  Port  Huron. 

or Port  Huron  and  Detroit? 

on  an  island? 

re1 Island,  and  directly  opposite  that is Warpool  Island. 
Mr. SLoaraN. It is on Harrisons  Island;  directly  opposite is Sqnir- 

Mr. MIGNAULT. Your property  is  on  the  American  side? 
Mr. SLOMAN. It is on the  American side. 
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Mr. POWELL. Did you make  any  inquiries  as  to how the  Imperial 
Oil Co. allowed this stuff to  escape? 

Mr. 8LonIAN. No; I did  not  get  up  there. It has  not been my  privi- 
lege to  get up there since this occurrence. but I at  once got  in touch 
with  the  authorities  that I thought mo111d handle  that  situation. 

Mr. POTVEIL It ma-y have been due  to  cn~~elessness. 
Mr. SLOMAN. It  looked as  though  they  had  let go what  might be 

considered  a  tremendous  quantity of oil. No ordinary  quantity could 
have  made  a  showing  such as that  did. 

Mr. MIGNAULT. How often has it happened! 
Mr. SLOMAN. I n  different forms it has been going 011 for  four or 

five years. It has come down  two  dozen times-not in  t’hat  quantity. 
but  the water.  would  show traces of oil below the  surface  and  on  the 
surface. 

Mr. M1aNAut.r. Do yon mean that it has  happened  two dozen  times 
in a year? 

Mr. QLOMAN. No; during  that  period of the  past four or five years. 
Rut   i t  is not  only  that; when an  east  wind  blows WVB get on our  shore. 
the  garbage  and  foul  matter  that comes from  the vessels. This year. 
it is particularly  hard  on us because there  never were so many Tessels: 
going up and  down  the  river  as  thew  are to-day. 

Mr. POWELL. How  long  ago since this  happened ? 
Mr. SLOMAN. Two weeks ago  last  Saturday. 
Mr. POWELL. Coming up the  bay  this  morning,  at  this  end  of.the 

Livingstone  Channel,  just  about  the  Limekiln  Reef,  there  was  a lot 
of stuff on the  surface  that  looked  like  raw sewage. 

Mr. SLOMAN. Well,  there  probably  was;  but  the  Limekiln crosses 
below the  city of Detroit,  while  this  was above. 

Just  a thing  or  two  more I would  like  to  say  in  that  connection. 
As I say, I was  born  and  brought  up  here  in  the  city of Detroit,  and 
I will  give  way to  no one in  the  matter of loyalty  to  the  city of my 
birth,  but  Detroit is confronted  with a problem  that she must abso- 
lutely  take  care of, no  matter  what  the cost  is. It is merely a ques- 
tion of time when the wat>er  supply  will be absolutely  unfit for  tlrink- 
ing purposes. We  are  drinking  to-day  chlorinated  water. I t  was- 
only  a  matter of a year  or  two  ago  when  they cleaned out  the reser- 
voir of the  waterworks,  and I mould hate to tell you what  they  found. 
There were  two  skeletons  among  the  objects  found  there  and R lot of 
very foul matter.  The  middle  and  wealthier,classes  are  not  drinking 
Detroit  water;  they  are  drinking well  water,  simply because if they 
use Detroit  water  they  must  drink  this  chlorinnte~l  water. The clues- 
tion  is  whether  Detroit  ought  not  to  build in the  future so as to con- 
serve  life  rather  than  property  or expense. 

The  city of Grand  Rapids was confronted  with a sirni1:lr condition 
in 1913. Grand Enpitls is a city of : t h I t  115A)OO inhal)it:~nts.  They 
~lntlcrtook  to tlischarge  their sewage iuto the (;1-nntl  River, ant1 one 
of the  towns below there filed :L bill in t l l c  State  conrt f o r  an injunr- 
tion to I V S ~ ~ ~ I ~ I I  the cit,v f l ~ n l  letting its scw:~ge  go into  the 1,iver. T 
wo111cl like  to call  your  attention to tll:tt case l)twrl1st~ it  is f t l l l  o f  
f;tc.ts: it is frill of the  testimony of the mginecrs. 

Mr. I’~~.ELI,.  The plaintiff’s appeal s~lc~c.t~edetl? 
Mr. SLOMAN. Yes;  the  injunctio’n was granted,  and  the  city of 

Grand  Rapids  was given  one  year  in  which  to t,ake care of that 
sewage  matter.  When  it comes to  thc question of what  Detroit 
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should  do  in  the  way of purifying its waters, I am  not  prepared  to 
give any technical  information-that is for  the engineers-but I do 
wish  to  say to  you that if  you will  examine  this case  you will find 
testimony of some of the  ablest  engineers  in  the  State o'f Michigan 
as to  what  ought  to be done. I f  I may be permitted, I would  like to  
call  attention  to some features o f  that case. 

Mr. POWELL. Give  the  full  citation of the case. 
Mr. SLOMAN. The case is reported  in  One  hundred  and seventy- 

fifth  Michigan,  page 503. The  title is Attorney  General  ex rel., 
Township of Wyoming w. City of Grand  Rapids. 

Mr. POWELL. That  suit  was  brought  on behalf of the C Jommon- 
\\.ea lt,h ? 

Mr. SLOMAN. It was  brought on behalf of the village o-€ Grand- 
yille,  which  felt  the effects of the  foul  matter  that was being  de- 
posited  in  the  river.  The  court  in  that case said: 

This is a pro(,eeding by inform:ltion in thc n:tture of a bill in  equity filed 
in  the  name of the  attorney  general upon the  relation of the  township of 

a n t 1  upon the re1:ltion of the vi1I:tge of (:rnutlville in  said  townshil) and cer- 
.\Yyomirlg, through  its  township  board,  its  board of health,  and  its  supervisor, 

tnin  rignrinn owners upon Grand  River in SiLid township  against  the  city of 
Grant1 Itapitls, its common council, its  board of public works, and board of 

public nnisxnce. The  nuisance is clainled to  result from acts of the  city of 
fle:lltll, to tlecl:~re  and  to  abate and restrain  the  continuance of an alleged 

Grant1 lhpitls  in conveying through  artificial  means  its  sewage  into  the  Grand 
River, which flows down the  river and is cast upon the  land below that  city. 
and  particularly upon those  lands which are  adjacent  to  and  within  the  village 
of Grmdville,  and  there  created a public  nuisance. It is also clainletl that  the 
emptying of sewage  into  the  river so pollutes its  waters as to constitute SL 

contamination  therefrom. 
nuisance  in  the  waters  themselves by reason of the  odors  therefrom and the 

The  city of Grand  Rapids  is  located  upon  both  sides of Grand  River:  its 
population  in  April, 19m, when  the  hill was filed,  \vas upward of 110,000; 
its  sewage  is  carried  into  the Grand River  through  sewers,  which  aggregate 
upward of 171 miles in  length,  without  purification Of any chnruter. In 
nddition  to  this  the  night soil from  the  outlying  houses which have no sewer 
connection is collectetl in  barrels, and dumped  iuto the Present Street sewer, 

city of Grnnd Rapids ; the  river, after passing  through  the  city, flows southerly 
and flows into  the  river.  The  township of Wyoming is  located  south of the 

bank of the  river, a t  a point  where  it turns abruptly  to  the  west, ant1 about 
and  westerly  between  the towrlships of Wyoming  and  Wallier. On the  south 

7' miles below the  city of Grant1 Rapids. is located  the  village of Grantlville, 
with  about 750 inhabitants.  Considerable  area  in  Grandville  is  low;  there is 

the low ground behind it. 
a ridge of high  ground  along  the  river I)anli, which  is 5 or 6 feet  higher  tbau 

It appettrs  thtlt  the  river overflon-s its  hanks once or twice a ge:lr;  nt  these 
times of overflow a large  area  in  Grandville  is flooded, and  the  river becomes 
very much wider  than  it is ordinarily ard the  current  increases  rapidly. A.: 
the  river goes down and  after  the  water  ceases  to flow back  into  the  river a 
11ontl of about 20 acres is left  in  the  edge of the  village,  the  escape of the  mater 
back  into  the  river by flowage being  prevented by the  higher ground 'next  to 
the river.  The  water  left  in this pond is from 4 to 6 feet deep, and  gradually 
disappears  through  evaporation m t l  seepage  into  the soil. 

I t  is the claim of the  complainants  that  the  emptying of the  large  amount of 
se\v:~ge p*oduc.etl in Gr;tnd Itapitls into  the  river  contanlinates  its  waters  and 

; I I I ( I  into. 01' fllrong11 i l 1 r  village: tllat. :IS the water goes down, the  substances 
tills t l l w r l  w i t h  impurities w h i c . 1 1  :Ire c:trricvl tlo~vn  the stream 81s it flows to, 

:t11(1 illll)llrities \vllich are in  it, tlne to the sew:lgt', whether  visible or invisible, 
:~r( l  I t b f ' t  u l ) o u  the surf;~c.c: of the grountl, ;uul there tlec*omposition creates such 
o&)lx :IS to constitute IL public nuismce in the vilhge. The  most of the  houses 
ill (;ran(lvilJe surround the flooded area,  and  there  are four houses  and  eight 

more houses ant1 privies covered by the  highest  water  known in  Grandville. 
llrivies  within  the area covered by water  in  ordinqry flood. There  are many 
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Now, you have ide1ltic:llly the same situation  here  that'  they  had. 
You have  the  towns below us here of Wyandotte,  Trenton,  and  others 
that  abut on the  Detroit  River.  They occupy the same  position  with 
regard  to  the  city of Detroit  as  did  this  town of Grandville  with 
regard  to  the  city of Grand  Rapids, :inti, inasmuch as  the  city of 
Detroit  sooner  or  later  is  going  to be confronted  with  the  question of 
whether  or  not  they  must.tnlre  care of the, sewage as between  those 
towns  and  it,  just so the qllestion might a s  will be disposed of by 
Federal  legislation. 

Mr. POWEI,L. In   t he  absence of any  special  statutes on the  part of 
yonr  State,  your common laws  are  precisely  the same a s  the  Canadian 
common law of Ontario,  and  the  principle is very  clear. I do  not 
think  there  is  any necessity of citing  any  authority on it.  Every 
lower  party  is  entitled to hare  the  water flow to  him  in  its crysta1 
purity. 

Mr. SLOMAN. There  is  no  denying  that  proposition.  This case 
is only  interesting,  gentlemen,  with  reference  to  the  fact  that it 
involves the  inquiry  as  to  what could or  might be done to overcome 
the difficulty. I n   t h a t  respect it  applies  here very  strongly. That  
is why I read  portions of this  authority  at  this  time : 

The hill of corqplaint, among  other  things, stntes that the systcm of sewers 
in  the  city of Qrnntl R:lpitls docs not (wvt'r the tvltirc. rity.  there heing about 
one-qu:trter of the  inh:~hit:lnts of sni(1 city ~ ' h o  (lo not tliwhnrge  thrir  refuse, 
of the  character  ordinnrily disrhargecl into nntl c%rrirtl : ~ w : t g  hg sewers. into 
the  sewers of the city.  hnt who disrhargc~ and tlf3posit their filthy antl nnhe:dthy 
re€nse  into vnnlts ant1 cesspools ; t h t ~ t  in  thr past such refnsr,  night soil, and 
unhealthy subst:mces have been, ant1 wt're at the t h e  of filing the bill,  collected 
by scavengers for said  city aurl rarried  into  the  country,  ontsitle of said  rity, 
where  the  same w:1s I)nrietl in tlrep+ he&, without  creating any nuisance  and 
without  injury  to  the  health o f  the  surronnding  neighhors;  that  there was, at 
the  time of the filing of the hill, under  contemplation hy the  said  city of Grand 

to  put  into operation, a plan  wherehy  the  said  refuse antl night soil. then col- ' 
Rapids, and its said  anthorities  had reconlmendetl :inti intended  and  threatened 

lwterl by its  srnvengers, .cr.onld he carried to and  emptied  into  the  said  Prrscott 
Street  sewer  in  said  city ; that  the  authorities hntl voted and  determined to dis- 
pose this  refuse m c l  night soil, and they  were  about  to commence the  emptying 
of said sewage and night soil into  the  said  sewer and wwe at the  time  taking 

the emptying of said  refuse and night soil into  the said se\ver. 
steps, or nhout to take  steps,  through  thr  rxpenditnre of publicb I ~ I O I I ~ ~ ,  for 

The  hill  states that the  night soil so collrc*ttvl timonntetl at 1 I1:lt time to 

carried  into the Grand  River antl \vonltl greatly :ttltl to  the  pollntiou : t n d  con- 
from 150 to 180 barrels :L tlny. anti if emptietl into  the s:litl sewer wonld be 

tamination of its  waters, anrl that  the same wonltl cwatc a public nuisance  in 
the rendering of the  waters of said  river  injurious  to nsers thereof;  and by 
the overflows of said  river ant l  through clrposits along the h:rnks thereof o f  
deleterious,  nnhealthful, ant1 noxious  snhstances and through  the  creation of 
noisome nnd unhealthful odors clrising from thr  waters of said river so con- 

hoard of health of the  to\nlship of Wyonling had tn l iW action in the  matter,  in 
talninatecl an  additional  pnhlir nnis:lnce n w n l t l  he created ; th:kt the  township 

tested :t,rrainst the  emptying of sewage ant1 night soil into said sewer, as con- 
ncrordance  with  the  statute, nnd h a t 1  pnhlishetl this :Irtion, in  \vhicl~  it pro- 

templtlterl hy the  city, nnrl had tlec*l:lretl tile- sam?  to he :I nnis:lnre rind >I 
source of filth and cause o f '  sickness in said  township, :tnd injurions  to the 
hmlth of the people thereof. * * * 

The  hill  further  claims  that,  the nse of the  \vatem of s:litl (Xrantl River by 

unwarranted,  and  unlawful,  and woultl constitute a daily  menace  to  the lives, 
the  said  city  in  the  manner  which \vas then  contemplated mould he improper, 

health,  and  comfort of the  persons  residing :\long said  river and in  the  town- 
ship of Wyoming and in  the  village of Grandville and would  lill the  air  with 
noisome and  noxious  odors  and  pollute  the  air  in  the neighborhood and  render 
it  unfit  to  breathe;  and  that  the  said  city could satisfactorily  and  etonomically 
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, 
reacl~etl Gr:lntlville; thrrt unless the stream h:ls :I very  rapitl f low there is in)- 
nw(1iate setlirnent:~tio~~ when sewage is tlisc~hargetl into a watercourse ; that it 
(*onti1111~  until a good p:rrt, o €  the solids are lotlgetl on the  botto~n of the stream ; 
1It:lt if' there is n cwnsitlrr;ll)le socli~llc.~~t:rtio~l I)c>t\veen Grand  Itnpids :tnd Grand- 
ville the effect of high wlter  woultl I w  to clisloclge it and carry it on; that the 
Imllntion of' the  stream  at th:rt tinle woultl be much increased  from  what it 
\.\otrl(l h f >  i f  the  currelit  did not ttlkt? up  this  tlischrge ; that  the incwasecl  pollu- 
tion (II' tltc m:tt.er caused by this w.oultl he apt  to  leave  deposits at Grandville 
f h : ~ l  \vonltl increasv the. s~nells. 

( ) I I  c.1.oss-ex-nlrliIl:ltiorl t,he witness lostilietl that his statement  as  regards  the 
scvlinwlrt OII the bottom of the  river W:IS not  based  on  actual  tests  in  Grand 
lLapi(1s; that it tlepmtletl to a consider:tble extent on the  rapidity of the flow: 
thnl: material  settling  to  the  bottom of the  stream would not  cease  to be con- 
t:rlniIiatillg for  quite a long  time nncl would never become pure  with  addi- 
t i o l l : l l  mtt,erial fro111 (lay to day ; that he was not  familiar  with the river 
1 w 1  \ V ( V > I I  ( > r : u i ( l  1L:tpitls and (~r:mlviIle ; that  sewage  odor  from a stream  within 
cleavly defined 1):lnlcs would not be lmrticularly  noticeable for H great  dis- 

I)et\vcwi Grand ILapitls : t n d  (:raliclville to  see  what  settled  to  the bottom of the 
~ ; I I I ( T ,  i t  might  for 5 niilrs, but woultl be  reduced ; that  he  had  made no test 

not l i I l o \ V  the velocity of the stream between the  two  points ; that  while  there is 
r iver  : t1i:lt llis statenlent wtls gcnernl fro111 what he supposetl, itntl that he did 

!lo gwnt :tinourit of pnriticzalion  in r~ sluggish  stream in  a distance of 6 or 7 
miles, the faster a stream flows the fnrtller the i~npurities  are  carried  in a 

ci1:ic.s lmving sewer  systems  to  carry  the  sewage  into  streams;  that  Grand 
givwi time; that  it  might be said it  was the  general  rule  in NIichigan for 

largest  municipal  sewage-reduction  plant  that  he  knows of in this State;  that 
Itiv$>r : I t  J:wltson is smaller  than  at  Grand I{:tpids, and  that J-ackson has  the 

cst;thlishccl is a t  Auburn, N. Y. (50,000 to 75,000 inhabitants) ; that  Worcester, 
the  sewage  there is purified by filtration;  that  the  largest  plant he ever 

tan1i11:tting influences of the  sewage of the  city the size of Grand  Rapids 
Mass., with a populxtion of 125,000 to 150,000, 11:~s such a tank;  that the con- 

:rrtificial means, as there would be  purification of the  organic  matter by the 
~ ~ w u l d  not be as great if the  sewage  were  not  carried  out  into  the  river by 

soil; and if it were  not  for the sewers there would  be  very little contami" 
nati~rg iufluence  upon the  waters of the river. 

lZrltl they  then proceed to discuss the  judgment of other  esperts, 
who  are  referred  to  in  the  opinion.  The  opinion is somewhat a t  
length, and I do  not  care  to  take up the  time of the commission 
by reading it, but will be very glad t o  l eave  the book with sou  dur- 
ing your visit, or you can  take it along  with you and  return it 
t o  me. 

Mr. A I x N A u I x .  What  was  the  order'? 
Mr. SLo, t lAN. Requiring  them  to proceed to  establish a septic 

ttrnlc, :mtl a t  a. later time  the  court  gave  the  city a pear  in  which  to 
( l o  it. That  same situntitrn  presents  itself  with  regard to Detroit. 
Every one of these  towns  and  cities  abutting  on  the  river  are  in 
identically  the  same  position  as  the  city was when i t  .filed the bill. 

Mr. POWELT,. Why did the  owners  not file a bill before! 
Mr. SI,OMAN. I think  they mere guilty of doing  the  very same 

thing as the  city of Detroit mas. If you gentlemen  had a large 
far111 and :1 lake  upon it, and  anybody filled it .with excreta, you 
n - o u l d  not  drink  the mater,  but we are drinking  from :I pond  in 
which  millions, I might  say,  deposit  their  filth and excreta.. I took 
this nlnt,ter up, when my daughter took ill, first with the city board 
of health.  Mr.  Keefer  was  the  health oflicer, and  he  attributed  the 
typlloitl to the  milk  supply  rather  than  the  water, but,  was  willing 
to cooperate in any m e a s u r e  that woulcl bring  about a change  in  the 
conditions  that existed. I then took it up with  the  State  board of 
health,  and  finally  with  Washington,  and  shortly  afterwards it was 
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found  that  there was an  arrangement between Great  Britain  and  the 
United  States  for  the  appointment of an  International  Joint Com- 
mission, and finally your body  was  appointed. I got  in  touch  with 
Chairman  Tawney,  giving  him some data  in  regard to this  matter, 
and I had  hoped  to be present a t  the  former  meeting of the com- 
mission, but was  unavoidably  called  from  the  city,  which  made it 
impossible for  me  to  appear before  you. Upon  the  land we take 
care of our sewage through cesspools, which  consist of practically 
a large  dry-goods  box,  made of 2-inch  boards,  rather  than of the 
thin  material’ of which  dry-goods  boxes  are  made,  inverted,  with 
the  opening off, so that  the  opening is right  under  the  soil  and  the 
sewer  pipes are connected with it. The soil is of a  sandy,  gravelly 
character,  which  carries off the  impurities. 

Mr. TAWNEY. How deep  are  your cesspools? 
Mr. SLOMAN. We  can  not  go  down below 4 feet  before we strike 

the water,  but  there  are  proprietors  above  me who run  their sewers 
into  the  river. 

Mr. MIGNAULT. All these  sewers are private  sewers? 
Mr. S I ~ J ~ A R ’ .  Yes. 
With a view of getting  the  latest  thought  on  the  subject, I got  in 

communication  with  the  health  board at Lansing, and desire to 
submit  Bulletin No. 2 of the  public  health  board of this  State, 
for  the sewage disposal of single houses and  snlall  institutions,  in 
which  they  deal  with  the  question of disposing of the sewa:ge of the 
schools  where  they  have  not  sewer  facilities.  They  also  give a 
diagram of a  septic  tank, by which it is claimed the solid matters 
are  taken  up  with  the  earth, while the  water  that comes out of the 
septic  tank is pure water. I f  it were  possible to build  septic  tanks 
for Detroit,  whereby  the  excreta  might be disposed of in  the  soil 
and  the  pure  water  brought  to  the  river,  the  danger wonld be 
reduced to  the  minimum,  but unless  Detroit  takes some  active and 
effective measure  along  that  line we will be confronted  in  a  short 
time,  especially  with  the  tremendous  increase  in  our  population  and 
with  the  great increase in  the  industries,  with  an  increased  death 
rate. It is merely a question of time  when  the  death rate will be 
appalling. I say  that  with a due sense of the  responsibility I am 
assuming  and  an  appreciation of the  facts. I have  wat,ched this 
thing  very  carefully  and  studiously.  One  moment  more on the 
questlon of cost. The question of cost ought  not  to be txlren into 
consideration  at all. You  can  not  measure  the loss of lives  by  cost, 
and  the  city of Detroit can not  afford  to  destroy  the  unique  position 
it occupies  among  the  States of the  Union  by  being  backward  in 
the  matter of taking  care of its sewage and  by  losing  such R water 
supply as it had  years  ago,  when it was  the  proud  boast of the  city 
of Detrcit, which  to-day it is not.  To-day it is  a  stench  in  the 
nostrils of every  community  where  they  take  the  water  from  the 
river  passing  by  their  doors. I sincerely  hope  the  Federal Gov- 
ernment  will  take  the  matter  in  hand  in  such a way  that it will not 
he optional  with  the  cities to determine  whether or not  they  will 
spend  the money, but  that measures  will be passed providing  means 
for dealing  with  the  waters  on  the  Great  Lakes, and that  the  engi- 
neers  will  deal  with  the  question  in  the best light;  but  foremost of 
all, you  must  stop  the  boats  from  depositing  excreta  in  the  water, 
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and  if you do  not,  no  matter  what you do, you can  not  take  care of 
this  pollution. It is  simply  awful.  Just  think of the traffic running 
up  and  down  the  river,  and  all  that  foul stuff’ and oil and  grease 
and  dirty  water deposited in  front of your doors. We  have  the 
boats  passing  in  front of our  doors  every  day,  and  when  you  stop 
to  think of it, it is an  awful  matter  and  Congress  should  not  wait 
a  moment to  take  action on it. I f  you do  not  the  upshot  will be 
yon  will  kill  every fish in  the  river; you can  not  help  do it. If we 
have a continuation of what  has  occurred  during  the  past  two or  
three weeks, from  my  knomledge  and  experience  as  a  fisherman  who 
has been going up along  the  river  for  the  last 80 years, you  will  kill 
every fish in  the river, because the foulness gets  to  the  bottom  and 
permeates  that  entire  body of mater., and  nature,  strnggling as hard 
as she will,  ran  not  possihly  take  care of it. 
I just’  wish, as a lay citizen. only  having  the  interests of my  city 

at  heart,  and  feeling  that  the  matter of life  and  health is of greater 
concern than profit, to urge  that you will in  your  report, RS far  as 
it lies in your po”er. bring  to  the  attention of Congress  the  really 
awful c~)rrdition  that  exists  along  our shores, nntl ask that some 
measnres be taken to rcmedy something  which, if it is not  remedied 
soon,  will  restilt in :L tremendous loss to  the  city,  which you will be 
sorry  for  in  later  dags. 

I thank yon. gentlemen. 
Mr. ’L’AWSEY. We \rill proceed now witlk the  statements of those 

mho :we here to  speak  for  the  hke traffic associations. and  before 
doing so we will  hear Prof.  T’helps on the  subject of pollution by 
means of lnlre traffic. 

Prof. PJIELPS. The  progress  report of the commission has suffi- 
ciently  placed on record the  statement of the  extent  and  distri- 
bution by shipping  interests. It will not be necessary for me to  make 
any  fnrther  statement  than  to  bring  ont  two  points of distinction 
between this  peculiar  type of pollution ant1 that  with which we have 
been dealing  in  the case of the cities. The first of these is clue to  the 
movable  character of this  sort of pollution.  whereby it may  and does 
pass within close proximity  to  the  wntcrworks  intake of the city. 
The second of these is due to  the  fact  that  the  steamboat traffic 
is confined in lines, the  result of which  practice is the  pollution of 
the steamboat’s  own  water  supply  by  steamboats  which  have  pre- 
ceded it.  The  importance of this  matter,  which was  emphasized in 
the  progress  report,  led 11s in  the I’nited States  Public  Health  Serv- 
ice, to  antlertake a solution. a possible me:ms of remedying  the  situ- 
ation  which  would  satisfactorily tlispose of these things  without 
undue  expense or undue inconvenience to  the  city  interests.  These 
investigations have been proceeding now for  nearly  two  years,  and 
I am going  to ask  Mr.  Leslie C. Frnnlr, the, sanitary  engineer of the 
TJnited States  Pnblic  Health  Serrice,  to describe to  you the  character 
of the  investigation  and  the  tybe of apparatus which  he  has  de- 
signed  to meet the  situation,  together  with some remarks  upon  the 
application of the  apparatus  at  the  present time. 

Mr. TAWNEY. State  what  investigations  the  Government  has  made 
and the results. 
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STATEMENT OF LESLIE C. FRANK, OF WASHINGTON, D. C., SANI- 
TARY ENGINEER, UNITED STATES  PUBLIC  HEALTH SERVICE. 

M r .  FILWIL As Prof. Plzelps has  told  you,  the  Public  Health 
Service,  realizing  the  probable  future necessity of treating  the 
sewage from vessels in some may or  another,  has endeavored to 
find a practicable  solution. So that  for  the past two  years we have 
been studying  various methods! and we hare  been experimenting 
with \Thi\t seemed to be the best  method. 

The method of traiksewage  control is to  provide  storage  tanks 
for  the sewage so equipped  that  the sewage is  both  automatically 
disinfected  and  antomatically  discharged  by  means of  slteam or  
other  heating element when i t  has reached a certain  predetermined 
level in  t,he t d r .  This method has been described in  Reprint NO. 
247 of the  Public  Health  Service  reports.  Briefly,  the device  con- 
sists of a tank, :IS shown  in  the  illustration,  with  a  sewage  influent 
pipe  penetrating  nearly  to  the  bottom; a  discharge  pipe  having its 
influent end near  the  bottom of the  tank,  and  rising u p  through  the 
tilnk to 21 point above i t ;  a float and valve with a lost-motion  con- 
nection: a n d  a  steam  influent  pipe. The  operation of the  tank is 
simple. When  the sewage has reached a certain  predetermined level 
the float automatically  turns  on  the  steam,  yhich escapes into  the 
sewage through a  number of small holes. All of the  heat of the 
steam, of course, is given  up to the sewage,  which rapidly  approaches 
the  boiling  point. As soon as  the  boiling  point is reached, but  not 
before,  pressure is developed in  the  tank  and  the sewage is forced 
up and out  through  the  discharge  pipe.  When,  owing  to  this dis- 
charge,  the sewage  level in  the  tank  has  dropped  to a  predetermined 
minimum  the  float,  through its lost-motion connection, turns off the 
steam  and  the  tank is ready  for  the  next cycle of operation. 

There :we a number of distinct  advantages of this  method: 
( a )  It depends  upon  heat  for its disinfection efficiency, and  heat 

is generally  acknowledged,  as  above  noted, to be very  thorough in 
its action. 

(6)  Its action is entirely  automatic.  This  eliminates  the  uncer- 
tainties of manual  operation by a large  number of employees. 

( e )  If  fresh sewage  enters  the device  while it is being  discharged, 
the  discharge  immediately ceases. 

There is no  danger,  therefore, of fresh  sewage  being  ca-rried  out 
untreated.  This  advantageous  feature is due  to  the  fact thak as soon 
as any  fresh  sewage  enters  the  device  its  contents  are  chilled  to a 
temprature  at  which  pressure  is impossible. The new mixt)ure  must 
again  be  brought  to  the  boiling  point before further  discharge  will 
take place. 

( d )  It permits toilet doors to remain  unlocked  over  clrinking- 
water areas. 

(e ) -  It permits~toilet  doors  to  remain unlocked  while  waiting  in 
stations.  This  latter  has, of course,  no public-health significance, 
but it does  concern very  nearly  the  comfort of the passengers. I n  
lieu of locking the toilet  doors  while  standing  in  stations,  the  porter 
has merely to   turn off a  steam  valve  penetrating  the car floor external 
to  the toilet. The tank  can  be designed with a sufficient reserve ca- 
pacity  to  care  for  any reasonable  period of waiting.  The objection 
will be raised  immedlately, of course, that  the porter may forget to 
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turn  on  the  valve  when  the  train  leaves  the  station.  This is true, 
but  forgetfulness of this  sort  will  rapidly  create its own  remedy. 
For,  at  the  station  stop  immediately subsequent to  the complete 
filling of the  tank  and  its consequent  dribbling,  the  fact of the 
porter's  forgetfulness  would be made  painfully  evident  by  toilet 
discharges  upon  the  station  platform. It should be remembered 
in  this connection that  the  porter can not  help himself in  such an 
emergency by locking  the  toilet doors. 

The above  device is now being  experimented  with  upon  a  sta- 
tionary basis in  order  to secure the  maximum  simplification of de- 
tails  and  to  secure  data  upon  steam consumption, and  bacterial 
efficiency, As soon as these  studies  are  completed  experimental  de- 
vices will be  placed  upon vessels and  railway coaches and tested in 
actual service. I t  is believed that  the cost of operation  will be 
extremely low. Rough  preliminary of'tice estimates  indicate  that  the 
cost of disinfection  with  the above  device should  not be over  two- 
tenths of a cent  per  cubic  foot of sewage  disinfected. This  pre- 
liminary  estimate is based upon  the  assumption  that 1 pound of coal 
in  the  average  modern locomotive  will evaporate 6 pounds of water, 
and  that locomotive  coal  costs $1.50 per  ton  delivered  into  the loco- 
motive. This  certainly  should  be  more t h m  sufficient allowance for  
racli a t' ion. 

Eased  on  the  above  estimate, sewage disinfection for a railway 
coach  which  used 10 cubic  feet  per  day  for  toilet  flushing  will cost 
about 2 cents per  day.  The cost for  steamers  will  probably be some- 
what  higher  owing  to  the  greater  amount of water used per  toilet 
flush. 

An  estimate of 5 or 10 cents  per closet per  day would seem re:\- 
sonable. The  steamers  could, of course,  reduce this considerably by 
substituting  railway  toilets  for  their  present equipment. 

That  is,  briefly, a description of the  manner  in which the  tank 
works. 

Mr. POWELL. What  temperature  is  the  water? 
Mr. FRANK. We  have been experimenting Ivith the tank since 

January,  and  in none of our  tests  has  the  temperature  at which 
discharge  began been lower  than 190" F., and  that  has only ,been 
when I have  put  steam  in  at such  a  high  rate  that  it rose  tllrougll 
the  water so rapidly  to  the  surface as not  to condense as  in  the 
usual  adjustment. I n  practically  all of the  experiments  where I 
have so adjusted  the  steam valve-mind 37011, hhis has a11 automatic 
adjustment, too-as to cause the  time of heating  to be about 18 or 
20 minutes,  the  temperature  has  always heen between 200 and 212> 
practically  boiling,  always above thc  killing  temperature  for  patho- 
genic  organisms. I should say i t  was, roughly, about-- 

Mr. POWELL. One  hundred  and  seven' 
Mr. FRANK. No; about 160" F., which  is  equivalent to GO" C. 

The  device may be regulated so that  the clischarge is never  under 
200. I think  that  the eifect of the  temperature  can ,be illustratecl 
by  the  results of our tests.  We  have  never  in  any case been able 
to  recover B. coli from  the effluent. except once, in a, .grent many 
tests. I have  forgotten how many  there were. In  thls  one case I 
put  the  steam at such a high pressure  t,hat  the  discharge  took  place 
in only  two  or  three minutes. Now. it is possible, in  the  manner of 
installing  the device upon  a vessel, to  make it absolutely  impossible 
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for that  to  take place. I say  that because I have been operating 
with 100 pounds  steam  pressure  in  Washington  and  reducing it 
down  to  about 5 ;  and it is always possible on some vessels to make 
the  line  carry  anything  you  want  by a proper  reducing  valve.  And 
if  this  line  can be brought  to somewhere  about^ 10 to 15 pounds  per 
square  inch it is physically  impossible for  the  discharge  to  take 
place in  anything less than 3 0 or  15 minutes. 

As regards  what  has been done  toward  installing  the device, on 
vessels, this  experiment  has been almost  entirely  due to  the courtesy 
of Col. William  Livingstone,  president of the  Lake Carrier:s'  .Asso- 
ciation. As you will  remember, some time  ago  he offered to  pro- 
vide  for  the commission  one or more vessels for  experimentation. 
He  has  nom made good that promise, and  last week I was in Cleve- 
land,  and  initiated  the  installation of the  apparatus  with .which I 
have been experimenting  in  Washington  since  January u-pon the 
I). G. Zierr, just recently off the ways, and now  completed, I be- 
lieve, from  what I heard  in Cllereland. The  installation of the de- 
vice will be completed  about  to-morrow,  and  the first trip of the 
vessel is scheduled to begin  n'ednesday  morning. I expect to make 
that  trip  on  her.  In  regard to the  future  experimental  work  with 
the device, I do  not  think  it  ought  to be too  quick. I think we ought 
to take a fair  amount of time  to  satisfy ourselves as  to  the  manner 
in  which  the device  works. I do  not  think  one or two  trips  are 
enough to tell  whether it will w(;ork or not. We have been experi- 
menting  with  the device upon a stationary  basis at  a pumping  sta- 
tion. That  means  no  motion of the device; and it 1s certainlly desir- 
able  to  determine how it will  act on a rolling vessel, and  that will 
be the object of the  present  experiments  during  the coming; season. 

Mr. MIGNAULT. Do you  foresee that  the  rolling of the ve,ssel will 
make  any  difference? 

Mr. FRANK. A t  present I can  not see any  definite  trouble  that  is 
likely t,o result. With the rolling of the vessel I foresee that when 
the  tank is half  full  the  surface of the  water  in  the  tank  may be 
caused to  sway  at  an  angle  depending  upon  the  rolling of the vessel. 

Mr. MIGNAUL'I: What is the size of the  tank! 
Mr. FRANK. This  tank  with  which I have been experimenting, 

which is designed fo.r a group of toilets, is 24 inches in  diameter by 
30 inches  long,  and I have  instructed  them  to  place it longitudinally 
with  the  ship, so that  the  least  ware  action  will  take place from  roll- 
ing. The  ship on which  this  h?s been  placed, for  example, is 500 or 
600 feet  long  and  does  not receive much effect from  pitching. It is 
too  long  for  that on the  Great  Lakes,  but it does  experience, rolling, 
so that I haye  exposed  the  short  portion of the  tank  to  the  rolling. 
The  only  thing  that I can see might  happen is this,  that .before the 
tank fills to the  point  where,  normally,  the  steam is turned  on  auto- 
~n;~ticallp,  the wave action  will  turn on the  steam so that  steam  will 
enter the clc.vice. Also, if the  tank is in the  act of discharging, and 
tllrl \-esse1 rolls, a n d ,  say, of it is  half  discharged,  then  if one side 
of the  tank on which the float is situated  should be temporarily de- 
1)ressecl~ it ~ v o u l d  shut off the  steam  before  the  sewage had quite 
tlischnrged. But I can not see m y  harm in it. It simply, momen- 
tarily, cluring the  storm,  reduces  the  capacity of the  tank  and makes 
the steam turn on oftener  and  reduces  the  capacity of the  tank. That 
is  the  only eflect I can see. I am also anticipating a possib1.e knock- 
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ing of the float  on the  inside of the  tank k y  the  insertion of stoppage 
lugs fitted  by  buffer  springs. If  the  rollmg were  serious the buffer 
might be knocked against  the  top of the  tank  and be water-logged, 
and I :1m endeavoring  to  stop  that by the  insertion of buffer lugs. 

Mr. TAWNEY. JT7hat is the  capci ty  of your tank in gallons? 
Mr. F R A N K .  About 70 gallons. 
Mr. TAWKIEY. Wo11ld t,hat suffice for a fairly  large vessel? 
3Ir. I k m ~ .  That  wonlcl suffice only for  about  half a dozen  toilets, 

: ~ n t l  if a vessel had n group of half a dozen toilets in the  rear  and 
half a dozen forward  they would r-eqIlire to have  two  tanks. It is 
not rlccessnry to clelinlit the  side of the  tanks  to s:rg how large  the 
tanl;s slloldd be. I think  it would be nlu(*11 wiser to let  that problem 
be solved for each particular vessel. The older vessels have tt great 
many toilets, and would  require  more  tanks.  The  newer vessels, 
which have fewer  toilets, w o u l d  hare  correspondingly fewer tanks. 

Mr. TAWNEY. What  is  the cost of the  outfit? 
Mr. FRANK. It is dificnlt  to  say,  but I should  say it would  not be ' 

expensive. The  experimental  tank  which we have  built  in  Wash- 
ington,  which is designed for six  toilets,  cost $600, but remember 
that  is  experimental,  and one of the  engineers whom I had  to  help 
me put  three-sixteenths steel. That  is more  like  building a warship, 
and it does not  require  to be so heavy. I n  practice it would  not come 
to  that. 

Mr. MIGNAULT. Could  you  install it in  ressels  already  built? 
Mr. F n m I r .  It depends  on  the  character of the vessel. I think 

it  is  comparatively easy. The D. G. 2i'er-r hns been built  already 
and  had  the soil pipe  already  inserted. The master  mechanic,  with 
whom I was  talking  yesterday  about  the  installation of the device, 
stated  that  he  thought it would  take,  roughly, 24 hours to install 
that  tank. 

Mr. MIGNATJLT. In  what   par t  of the vessel is it placed ? 
Mr. FRANK. This  particular  experimental  tank is being placed aft. 

Of  course  the  tanks  in  practice  would be placed  wherever the soil 
pipes  happened  to be built. 

Mr. TAWNEY. Is  this a freight vessel? 
Mr. FRANK. Yes. The cost of the  operation, I think, will  be 

almost  negligible.  Tie  had  this  experimental  device  installed  in 
the sewage pumping  station  in  Washington,  where we had a steam 
pressure of about 100 pounds  per  square  inch  and  boilers of about 
100 horsepower. It was  impossible at any  time to  observe any effect, 
whatever  on  those  boilers  when  this device was  receiving  steam a t  
its maximum flow, and I simply  mentioned  that  to  indicate  that 
there would be no observable,  even  temporary, effect upon  the  steam 
supply for the  engines  in the vessels. There is no  such  great con- 
sumption of steam. I can  explain  to you steamboat  people  when 
I say  that a half or three-quarter  inch  pipe  will  carry a11 the  steam 
you  need. 

As regards  the cost of operation, I have  not  the  figures  with me just 
now, but I computed,  theoretically  allowing 100 per  cent  additional 
cost for radiation,  and I got 13 per  cent  for  everything,  including  the 
amount  by  which  the  steam  had  already condensed in  the  pipe lines. 
I think  the cost of operation  goes  away  down to  point  zero some- 
t,hing. If you figure it out  upon  the  theoretical  heat  units  that  are 
known  absolutely to  be in the steam, there is no  other conclusion 
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but  that  the cost of operation of the device is negligible, and  that 
the  only  thing which  really need  concern  you is the cost of installa- 
tion of the tlcvicc?. However, as regards  operation, I think it would 
be better to wait  for confirmation after  the device is tried. 

Mr. TAWKEY. I s  the  only  contamination of the  water  by  steam- 
.boats that which is discharged  from  closets? 

Mr. I 4 ' 1 ~ ~ 1 c .  I think it can  safely be :tssumctl that  the only p t r t  of 
steamboat  discharge  which h:ts a pathogenic significance is tlhat corn- 
ing  from  the closets :tnd urinals. i do not  tlllnk  any  other  particu- 
lar tlischarge  need  concern us. 

Mr. T A W X E Y .  The meats, or anything of that kinil, c m  not become 
:)ft'ected, being  thrown  into  the  water? W o u l d  that  not 1lar.e some 
effect! 

Mr. 1 l " ~ ~ s r c .  i do not know,  but I think  that  the  frequency of 
Occurrence of infected  meats  upon  ressels mould be so low that  any 
infection of the  waters  due  thereto woulcl be negligible and would 
be dissipated  quickly. 

Mr. POWELL. You could  take  care of that as a separate  problem; 
give it a dose of steam. 

Mr. E'RAXK. I think some kitchen  rules  could be formulated  that 
~ ~ o u l d  take  care of that. 

Mr. POWELL. What  temperature  Fahrenheit would you say ? 
Mr. P R A X K .  T o n  could so regulate  the device that it would be 

Mr. POWELL. Rut  what degree of heat? 
Mr. F R A N K .  Between 200 and 812. The device can be regulated 

so that it will  never  discharge  under 200, and  is  practically  always 
210. At  centigrade  the  pathogenic  temperature is GO.  

Mr. TAWNEY. Don't  you  think  the  complete  sanitary  requirements 
should  call  for some sterilization of refuse matter of the  kitchen? 
I f  you  were prescribing  sanitary  rules  to be observed  by the  lake 
carrying  trade, would it not be wise to  make some provision for 
steriIization of refuse  matter  from  the  kitchen  in  the  form of in- 
fected  meats,  or  anything of that  kind1 

Mr. FRANK. I do not  think I ~70uld be prepared,  without a good 
(leal further  thought,  to say so. I hare  not  given it any  thought  in 
the  past. 

Mr. T.~WVEY. I was trying  to  get  at  whether your system would 
he complete in itself for  the  purpose of preventing  contamination of 
these  maters  by  reason of ste:lmboat narigatlon. 

Mr. FRANK. I believe it could be safely  said  that,  inasmuch as 
probably  away  over 99 per cent of all  infected  pollution  which is 
discharged  from  the vessel is discharged  through  the  toilets  and 
urinals,  emphasis  might  rezsonably be laid  only  on  those  for  the 
present,  until it is definitely  shown  that  real  infection  can  result 
from  the  meats or kitchen wxste. As I say, I have  not  thought of 
the  problem  in connection  with  the  kitchen,  and I really do not know 
whether  you  could, by discharging  this waste,  produce  much  affec- 
tion or any affection. 

Mr. POWELL. It woulcj nos  be a difficult matter to sterilize  them 
with  an  iron  tank  with a cover to prevent  the  escape of steam and 
a cock to  turn  on  the steam. It is easy  enough. 

physically  impossible-" 
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Mr. FRANK. Yes. If the  meat  or  any of the feed .were in  large 
pieces, all  that would be necessary  would  be to  chop it up  into  rela- 
tively  fine pieces. 

Mr. l ’ o m ~ t ~ .  It wolrld not cost more than $25 or  $30. 
Mr. FI:ANIC. I monlcl not  place  it  quite so che:]p. 
l’rof. 1’Irmps. It conld all be burnctl in  the fllrnace. 
Mr. Pon.~cr,r,. There  is very little new I l n t l c r  the sun. Trery nearly 

this  same  appliance has lwen in w e  on the Mnslrolm Iralces in  their 
stenrr1bo:Lts. 

Mr. FRANK. Then I \T i l l  be interestctl to know how it works. 
Mr. MIGNAULT. Yo11 ; \ r e  not  in :I position  to  estimate  the cost. 
Mr. F n m l c .  I wonltl prefer to wait until  these  experiments fur- 

nish me with  actual  figures  on board shil). 
Mr. TAWKEY. It is comparativelv srnall. 
Mr. FRANK. I think  it  col~ld be safely  said  to he negligible, as fa f  

Mr. SLOMAN. Have SOLI mnde any  inquirg  as  to  whether or not  the 

Mr. FRANK. No; 1 have  not. 
Mr. SLOMAN. Or whether  the cost of an  incinerating  plant  would 

exceed the cost of the  plant you have  in n ~ i n d ?  
Mr. FNANIC. I think Prof. l’helps’s suggestion  to  simply  throw 

the  kitchen  refuse  which  is  thonght  to be infe’cted into  the  furnace 
is the most  simple  and ol)vions that  has been suggested. 

Mr. Smnras. Your  plmt does  not tillte care of anpt.hing  but  the 
excreta  from  the  closets? 

Mr. FRANK. It does not. 
Mr. SLO;MAN. So that  the  regetnlJlr  luatter  and  all  that would 

have to  be dealt  with.  After you have  sterilized it you would throw 
it  into  the  water? 

as  steam  consumption  is concerned. 

garbage  could be dispolseeil of by an  incinerating  plant? 

Mr. FRANK. Yes. 
Mr. SLOMAX. After you have  sterilzed  it  and  cast  it  into  the  water 

and  it goes to the shore,  would it not become a mennce again  by 
coming h c k  into  the water? 

Mr. F R A N K .  Nu; because the  pathogenic  organisms can not grow. 
Mr. SLOMAN. Is it not  a  fact  that  in  erecting  ordinary  dwellings 

they  have  an  incinerating  plant, by \vhich they  take  care of the 
garbage by burning it? 

Mr. I~‘RANK. It may be done  in countty homes, but  it  is  not done 
on vessels. 

I)r. Mccrmrmmlr. I am ‘much  interested  in  the  description  of  the 
device given by this  gentlrman,  and I rimy say that  on  the Muslrolra 
Lakes,  where : h u t  30,000 people go every year, we carry  out  in 
principlo  mhat he  proposcs. We  hare  not  the  antomatic device that 
he has,  hut  what ’we have  answers  the purpose very well. The sewage 
all goes into  a large tank,  and live  steam is turned  into  that for 20 
minutes. The  requirement  is  that  the effluent shall  not  be  poured 
into  any of the  harbors; it must be turned  into  the  middle of the 
lake. All the  steamboats  are  under one company, and  they  are  very 
willing  to  carry  out  this device or arrangentent because it is a good 
advertisement for them. They  are  catering  entirely to passenger 
and  freight  and  bringing  people  to  this  summer  resort, so that  our 
task in getting  them  to  establish  the  arrangement is an  easy one. 
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Now, we are  beginning  to establish  similar  arrangements on the 
boats  plying  around  Georgian Bay. With  regard  to  the garbage 
which is thrown from the boats. I (lo not  think we have  very l n ~ ~ c h  
complaint  abont  the  Masltoka Laltes, because i t  is eaten up by the 
g111ls ant1 birds fonncl in  large  numbers on the  waters. I nm w r y  
much  interested  in  the  description af this device, and  will be glad  to 
know it is a satisfactory one, because if it turns  out  to be so, I t  will 
prolxlblv be established  on  our 1)oats when any new ones come in  to  be 

STATEMENT OF COL. WILLIAM LIVINGSTONE, OF DETROI?!,  MICH., 
PRESIDENT LAKE  CARRIERS’ ASSOCIATION. 
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stalled,  and he  can  have the use  of her  for  testing as long  as  he 
pleases. Our  thought  about  the  matter summed up is this:  We  are' 
willing to  cooperate  with you in m y  way  in  our power, but we hare  
this  feeling  about it decidedly, that,  whatever  apparatus is adopted 
u7e feel that it ought  to he thoroughly  tested  and  carried beyond the 
experimental  stage, so to  speak,  and  that  the  experts should  be  satis- 
fied that  the  plants  installed  will accomplish the  purpose for which 
they :Ire installed. because otherwise,  if we were to  adopt a mechanical 
device to accomplish this  purpose  and  to  put it on  board  our  boats 
costing a great  many  thousand  dollars  and  then  found  after we had * 

installed  them  that  they  would  not  work  properly  and  had  to  tear 
them  out,  the  result  wonld be a loss of time  and money, and  no pos- 
sible goo(1 would  result.  We  have some  16  steamers, and  natnrally 
the cost  would  be  great.  We  feel now that it is just in the  esperi- 
ment:~l  stage.  We  do  not feel that  the  time  has  arrived  at  which  the 
health  bureau  are  prepared  to  say, " If you install  this device it will 
be satisfactory  and  accomplish  the  result X ;  but as soon as  they  are 
prepared  to  say, (' We  hare tested this  out; we have  given it a  thor- 
ough  test;  :md me are satisfied in our minds  that it will  accomplish 
the  purpose  set  forth,"  then we will say, " Go ahead." 

May 1 add one thing? I want it to be clearly  understootl  that I 
a n 1  not  asking  that  our h a t s  be exempt  from  any  part of their  duty 
to I x  performed  to  the  general  public, but it seems to me the  matter 
has been overstated,  to some  extent. I am not  putting it in by  way of 
tlefense or  expiation. I may  say  that me hare  in  our employ approxi- 
mately 17,000 people. If you take  all  the men  employed  on  all  the 
hoats  on  the  Great Lakes-call it 25,000, if  yon please-we employ 
thc  majority of them,  and it must be remembered that  they  are  not 
depositing  their  sewage  or  excretion  into  the  water at  any one point, 
and  the  idea  that  they can  pollute  and  contaminate  the  waters  to  the 
hame extent  that  this  great  city of  700,000 inhabitants  can,  with  the 
$ewers flowing into  the  river, is simply impossible. 

Mr. TAWKEY. It is not  only  the sewage  deposited  by the employees 
of the vessels you speak of, but  the  steamboat  population of the  Great 
Lakes  in 1913 was 50.000,OOO souls. 

Mr. LIVINGSTONE. I know t,hat: we carried  nearly ~14,000,000 out 
of Detroit. I am  not  making an37 defense. I am  not  asking  that  they 
be treated  differently  from  any  other  citizens of the  United  States. 
We do not  ask  for one blessed thing  in  the way of exemption. We 
stand  up  and  try  to  do our full  share  as  citizens of the  country. I 
have  lived  in  Detroit  all  my  life,  nearly,  and  have  a  large  family, 
and  am  just  as  much  interested  in  Detroit  as  any  man  living  here  can 
possibly be, and  just  as  anxious we should  get  pure  water t,o drink as  
any  man  living. I am  not  putting it upon  the  ground of cost either. 
It is  not  a question of dollars  and cents. I want  that understood. 
The  point we want  to be satisfied on is that it mill  work efficiently. 

I have been connected entirely  with  freight boats. The  average 
crew is about 25. The  passenger  boats  carry  a  larger  complement. 
TJnless I misunderstood  him,  Mr.  Sloman  said  that  the  water  board 
sent me a letter, I think,  nearly, if not  quite,  two  years  ago  and  asked 
that  on account of the  intake  pipe  near  Detroit,  which is up  a t   the  
head of Belle Isle  on  the  American side, we should  make some ar- 
rangement  that  for  several  miles above that  we would  have our 
closets closed until we had passed that  intake pipe. We complied 
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with it, and I am  not  sure  whether all the  passenger  lines  complied 
with  it. I know I personally  asked  them all, and I am reasonably 
sure the recyuest was complied  with.  Nothing  was  deposited  any- 
where  near  the  intake  pipe. I went  into  this  matter  fully  and ex- 
llanstively at  the  last  meeting of the commission, and we stand now 
just  where we did  then.  Anything you  gentlemen  decide, after  giv- 
ing it careful  and  exhaustive  study, we stand  ready  to  abide  by,  but 
we think it has  not  yet been tested out sufficiently, and I think  Prof. 
Phelps will agree  with  me  that  they  have  not  yet  got  to th.e point 
where  they  will  say i t  will do  the work. 

Mr. MAGRATH. Mr.  Sloman  made  quite  a  point  about  the  garbage 
from  steamers as being  an  injury  to  property.  There  must be a 
tremendous  amount of garb:tge  where  there is such  a  heavy  passen- 
ger traffic  each  season. 

Mr. LIVINGSTONE. That  is true.  Where'do you  live, Mr. Sloman? 
Mr. SIAIMAX. IJp a t  Sans Souci. 
Mr. LIVIWGSTONE. On  Harrisons  Island? 
Mr. SLOMAN. Yes. 
Mr. LIVINGSTONE. I will  say  that  the  orders  are  peremptory  that 

no  garbage  shall  be  thrown  into  the  river,  but, of course, it is im- 
possible to  control  all  our vessels. 

Mr. SLOMAX. What  is done with it? 
Mr. LIVINGSTONE. Sometimes it is thrown  into  the Laker;, but I 

do not  claim  to  make  any  point on that, because it is  not  'handled 
as well as  it should be handled,  but we do the best  we can  with the 
facilities we have.  However, I want  to emphasize  one thin.g-that 
the  orders  are  peremptory  that  in  the St. Clair  and  Detroit  Rivers 
no garbage  shall be thrown,  and you  know that  I know  whereof I 

, speak.  The  man  that is reported  for  doing  that  will  get  the  short 
shrift. Of course it is clearly  understood  that  we  have  careless 
employees the  same as anybody else. Sometimes  on a dark night, 
if the cook thinks it is too much  trouble to put the garbage irto i l  

receptacle  which we provide for it, he  throws it over the rall. I 
presume  that sometimes happens,  but I am  speaking of the  general 
orders. I f  I have  not filed the  sanitary  rules which we ha,ve  pub- 
lished, I will be glad  to file them.  These  rules  are  given  to all the 
members of the crews. 

Mr. SLOMAN. Have you  ever  ascertained  the  rules  in  Europe  on 
the vessels? You have  traveled  on  them? 

Mr. LIVINGSTONE. I know  nothing,  except  being a passenge.r  on the 
ocean. I know the  methods of taking  care of the  garbage  for  the 
cities  generally. 

Mr. SmBrAN.  Would you think  burning  garbage  by  an  incin- 
erating  plant on the vessel, and  keeping  the  excreta  from  the cIoset 
in a  sealed  can  and  distributing  on  the  land  would cost  more than 
the  apparatus  your  engineers  are  figuring  on? 

Mr. LIVINGSTONE. I can  not  answer  that question. I have  to  refer 
these  matters  to  those  men  who  are  expert?. 

Mr. MIGNAULT. Would  it  be possible to  incinerate  the  garbage? 
Mr. LIVINQSTONE. Oh,  yes; I think it would. I am  not  prepared 

to  say just horn. You can  do  anything,  but  the  question  is  as  to . 
how  practical it will be. It may  be so difficult to  carry  out a s  to  
make  it impossible. There is nothing you can  not do if you try. 
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go on or not '! 
Mr. K I N G .  The vessel owners are willing to do whaterer is ri&. 

and possiblg this nlachine  may  not be tl;e best. We  do  not ~&m' 
what may be invested in  the  next  year  or  two. I n  view of the 
infinitesirnal proportion of. the se,wge which  can be credited  to  the 
I)o:lts? irrlmetliate haste  is  not  necessary,  and if it is  going.  to  take 6 
or 1 0  years t o  settle  the  question  with  regard to the  municipalities. 
i t  w o ~ ~ l t l  bc better  to  spend  the money for the  purpose of testing 
rxtller than  conmitting ourselves to one ;~ppliance which  may  not 
answer  the  purpose. I am  not  urging  delay for the  sake of delay. 

Mr. TAWNEY. I gather  from  your  statement  that  the  steamboat 
ronlp:mics \voultl. not be willing  to  install  this  apparatus  on  all of 
their  boats  simply  upon  the  result of one test. 

&lr. ICTXG. No. 
Mr. TAWXICY. That  being  the case, in  order  to  get  something  which 

\vonl(L be satisfactory  to  the  steamboat companies, we would have to 
install  this or some other  apparatus on two or three  boats, or ,z suf- 
ficient number of them  to  satisfey  the  steamboat  companies  f>hat  they 
were feasible and practic;rble, a t  the expense of the two Govern- 
ments,  which  this com1nissic)n has not  the  pover  to do. The question 
\ws whether or  not,  to carry out yo11r idea, if we conld p0; jSi ibl~ clo 
so, the stearnboat  companies  were not,willing  to  install a f ev  of these 
machines on these  boats a t  their own expense, for  the  purpose of 
testing  their  feasibility  and  practicability. 

Mr. R I N G .  I am  not  in a position to  give an answer  on  that  point 
on behalf of the companies. 

Mr. T.\WKISY. We  are not in a position  to  commit  the  two Govern- 
ments. 

Mr. Hma. I do think  both  associations  are  willing to do whatever 
you wo1~ld  consider  reasonable in  that  way, and I think  it  might be 
possible here  and  there to effect an  installation. in order to  get a sure 
test of the appliances. I do  not say that  should  be done, but I think 
the vessel owners  are  willing  to do it. I think  the first cost  should 
be borne by the  public  till  the  inspection  is done. 

Mr. TAWVNEY. I am glad to  get  your  idea. 
Mr. KINO. Our  attitude is one of absolute  fairness  in  the  matter. 

May I say one more  thing  in  regard  to  the  point I was urging,  per- 
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haps  unduly?  That is the  lack of necessity for haste  in  the case of a 
vessel. You spoke of the  steamboat  population of the boats. May I 
point  out  that  that  population  is a  population as individuals  for 
periods  averaging  from  an  hour  to  a (lay. They  are  not  engaged 
in  the  pollution of the  maters  for 365 clays in  the >’ear. That  con- 
sideration is somewhat overlooked. One  more  remark: It was  sug- 
gested  by Prof.  Phelps  that  steamboats  ought  to be dealt  with  at 
present,  in  spite of the municipalities’  pollutlon, because of the  fact 
that  they  pass  the  intake  pipes  for  the  waterworlrs systems. May I 
suggest  that while the  tests  are  going  on, it would  be  a  simple  matter 

* to devise rules  whereby  lavatory  doors  are locked just as they  are 
locked on  trains,  at  times when the Contamination  might  take  place? 
They could be closed when  they  are  passing  in close proximity  to  the 
intakes. A move in  that  line  might possibly  meet what  was  in  Mr. 
Phelps’s  mind. 

Mr. TAWNEY. Is it not a fact  that  there  is  danger also  on  account 
of vessels taking  their  water  for  drinking  purposes  in  polluted  areas? 

Mr. IIIKO. I do  not  think  that is a danger  which  the commission 
should  deal  with. I think we can  carry  it  out b.v orders  that  the 
water  should  not be taken  except  in  certain  restricted :weas. 

Mr. TAWNEY. Is it not  a  fact  that  considerable  typhoid  fever  has 
been caused  by that  means  in  the  past? 

Mr. KING. I can  not  admit  that. I know of one case where  a  suit 
was  entered a t  Rochester, and  tried,  but  no decision  yet. I know of 
no  other cases. 

Mr. TAWNEY. I know of several cases in  southern :Minnesota at- 
tributed  to  that. 

Mr. KING. At  the  same time, I must  admit  that  contamination does 
exist. 

Mr. MIGNAULT. There is a great  probability of contamination. 
Mr. TAWNEY. I n  the  matter of taking  water  ballast  in  polluted 

areas  and  discharging  that  ballast in less  polluted  areas, as they 
arrive  near  the ports-what have you to  say  to  that?  Would  it be 
a hardship  if  they were. required  not  to  take  on  water  ballast  in 
polluted  areas,  or else not  to  discharge  it  in  the IPSS polluted  areas? 

Mr. KING. I do  not  think it would be a  hardship,  except  in cases 
where  the exigencies of navigation  required then1 to fill their  tanks 
before  they  ot  out of a  certain  area.  There  are cases  where boats 
must  have t a eir  tanks filled  before they  get  out of the landlocked 
harbor. A boat  coming from Kingston  must  have  her  tanks filled 
before  she  gets  into  Lake  Ontario. 

Mr. TAWNEY. Could  there  not be some rcgulation  in  regard  to  the 
discharge of that ba.llast  in the  vicinity of intakes? 

Mr. KING. I think  that could  be sufficiently covered with  the one 
provision. They  have  to keep her sufficiently trimmed  in  stress of 
weather. 

Mr. SLOMAN. You spoke  a  moment  ago  about  the cost of trying 
out  the  question  and  solving  the problem-that it should  not  be 
thrown  upon  the vessel owners. Mr. Livingstone  had  made  an 
offer-at least  he  has done  something  toward  experi.mentation a t  
considerxble cost- 

Mr. KING. Excuse me ; it is at  no cost to  Mr. Livingstone or the 
Lake  Carriers’  Association. I understand it is borne by others. 

Mr. SLOMAN. Is that  so! 
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Afr. TAWNEY. Yes. 
Mr. SLOMAN. Would it be any cost to  your vessels to  try  out  the 

Mr. H I N D .  I do not  think so. 
Mr. SLOMAN. Would it involve  a large cost to have  a  septic  tank  in 

yor~r  holds, running  your closets to that  tank,  sterilizing  the con- 
tents  and  bringing I t  to  port,  and  carrying it away  to  the  land some- 
where?  Would  that involve  a large  cost? 

Mr. KING. I think it would,  but I do  not know. I hare no direct 
knowledge of that. 

Mr. SLOMAN. What  do you think  as  to  whether  or  not  that woultl 
he a practical  way of solvlng  the  problem? 

Mr. KIISG. I would not set my pigment np against  that of Prof. 
Pllelps and Mr. Frank,  who  have gone  more  deeply  into  the  subject 
than I have. 

Mr. Fn~xrc. I think  that  may be answered  by saying  that  in  order 
to store  all of the sewage for a voyage until n port is r ed led   t he  
tank wonld have to be many  times as large as this  small  strcam  tank 
which I have  described,  and  the cost  would  he  almost,  although  not 
quite,  proportionate  to  the volume. I n  addition,  the  expense of dis- 
posal  after  the  land  was  reached mould have  to be met. I think  i t  
may be stated  without  any  doubt  whatever  that  any device holding 
the sewage  throughout a whole  voyage  would  obriously  cost  much 
more than a  device for  holding it for  about  two hours. 

Mr. POWELL. Mr.  King, you are  milling to do anything; that we 
~ a a y  prescribe,  but  you  ask us not  to recommend that you  be re- 
quired  to  spend money  on schemes that  in  their  experimental  stage 
may prove  abortive? 

incinerating of your  garbage  by  putting it in  your  furnace? 

Mr. KING. Quite  true. 
Mr.. TAWNEY. I understand  that  the  representatives of the  city 

of Detroit mill not be ready  to proceed until  the session to-nlorrow 
morning. Is there  anyone else here who desires  to be heard! 

STATEMEXT OF MR. H. L. BLOMSHIELD, OF TRENTON, MICH. 

Mr. RLOMSIIIELD. I would  like  to  speak on  behalf  of the  village of 
Trenton. I am  sorry  that I am  here  to  represent a village that  has 
shown  such  half-hearted  interest  in  the recommendation:; of your 
consulting  sanitary  engineer, Prof. Phelps.  The  attitude  taken  by 
the  village  authorities  is  no  doubt  due  to  the  fact  that  local  conditions 
ha re   c~ l l ed   fo r  much  quicker  action  on  the  part of the  State  board 
of health  in recommending  certain  remedial  measures for their local 
benefit. 

T t  hns  already been stated  that  there  are  about 12 sewer outlets 
above the  intake,  and it has been urged upon the  village  authorities 
to construct  a  12-inch  intercepting  trunk sewer to  divert  this sewage 
below the  intake. 

T t  has  appeared  to  the  majority of the  residents  that  the tail end 
of the  district  has been tackled  first. I can  say  that I believe they  will 
be in hearty accord  with m y  remedial  measures  your commission 
m:lp adopt  for  the  entire clistrict. 

From :L standpoint of economy and  future  supervision, I believe  a 
metropolitan district could  best  serre  the  Michigan side. I derived 
this  thought  from a lecture  on  the “ Metropolitan  District of Boston,” 
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hy Mr. Frederick Fay before  the  District  Engineering  Society  ser- 
era1  months ago. 

I h : ~ w  read  several  press  reports  on  this  subject :LS viewed  by Mr. 
Ilubbell,  our  district  consulting  s:mitnry  engineer. As outlined, I 
I)elie\-e the  district would extend  from  the Macomb to  the Monroe 
('o11nty lines. It appeals  to me more forcibly  in  that each  com- 
munity  will be served  alike  and  pay  pro  rata  for benefits  derived. 

In  going  over  the  past  history of improvements  recommended  for 
Trenton, 1 will  say  that &out  seven years ago an extensive com- 
hinrtI  sewerage  system \vas planned  at :In estimated cost of approxi- 
Inatcly $50,000, which the people roted down. They  have  never  had 
the  opl)ortanity  to vote on a sanitary system,  which I believe  would 
cost : l h I l l t  $lcl,000. 

T11e finances of the village are in such shape  that  this  price would 
go I)rxyorld the 5 per  cent mark of bonded  indebtedness. I might  give 
the figures  sho'wing the  present  condition of the finances. I n  the 
mc:trltime, before I give that  I would  like to  ask a question. If 
rrconlnwnclations are  carried  out  in  the several  districts, does the 
conmission  give any rnetllomcl of raising  the  funds  necesstry  to  carry 
on such work? 

Mr. 'FAWNEY. That  is :t matter  that  the commission has  not  yet 
considered a t  all,  and I do  not know  whether  it  is  within  the scope 
of our  work. 

Mr. H r , o m m E L D .  I f   the  several  districts  had  the  funds  with  which 
to  do it, I believe that  some of these  measures  would hare been 
taken 111' long ago. The assessed valuation of our  village  in 1915 was 
$555200,  bonded as follows:  Highway-improvement  bonds, $6,500; 
electric-light  plant, $7,500; other  bonds, $6,125; total, $20,125; of 
which $3,500 has been paid off, leaving a balance to be paid of 
$16,625. One  per  cent,  which  is  the  allowable  limit  for  any  improve- 
ments  in  any one year  for any special  kind o'f improvements,  would 
1n:11w $5?552; or 5 per  cent,  which  is  the  total  limit of bonded  in- 
tlcbtcdness, would make $27,760,  of which $16,625 has  already bech 
bonded,  leaving  a  balance of $11,135, which you see is very  mnch 
less than would p :~y  for x sanitary sewerage system which the vil- 
lage surely needs. 

1 have  acted as village cmgineer for  Trcnt,on during  the  past year, 
ant1 without  fnnds to promote  any  measure,s of sanitnry  work or 
water  purification we are very m w h  hnndica,ppcd. If the conmis- 
sion in rccommmending any remedial  measures  could also embody :my 
metllotl of raising  fnnds to carry on the work, it ~vould be greatly 
:~pprecintetl. 

Mr. I'OWELL. Why do you recommend the  metropolitah  district- 
on arconnt of the saving? 

Mr. I<r,o;\rsmmD. On account of the saving to, the sma,ller tlistricts 
per capitil. 

Mr. Powera,. Yo11 would not  have  the overhead  charges to  meet? 
Mr. nrmrsImrm. That  is it ; and  that is something  that  the  smaller 

Mr. MT(:NAUT:~. What is the  borrowing prnver of Trenton  to-day? 
Mr. ~ S I ~ I S H I E I ~ .  Five  per  cent;  bnt  they  have $11,009 yet, to 

Mr. MIcKanr,rr. Is there  no  provision  to meet a case like  that  where 

commnnities co,nltl not  stand. 

borrow. 

certain  improvements  are  ordered  by  the  State  board of health? 
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Mr. BLOOMSHIELD. I believe 5 per  cent is the  point  set by the  State 

Mr. TAWNEY. It is set  by  your  constitution, is i t   no t?  
Mr. BLOMSHIELD. Yes. 
Mr. MIGNAULT. I n  a case like that, where it is a matter of public 

necessity, have  you  not  the  power  to levy a special  assessment? 
Mr. BLOMSI-IIELD. Nothing we know  about  yet.  We  have  asked 

several  authorities  on  that  and we  have  not  been  enlightened  on  that 

Inm for villages. 

~ 

subject. 
Mr. POWELL. As a matter of fact,  what is vour head of taxation. 

the  village? 
Mr. P , L o m m E L D .  The village. The  village  takes  in a very  small 

:wea. It should be enlarged.  That  is one method  thxt would be 
f rtrthered. 

Mr. POWELL. I-Tave you a co&y tax besides tha t?  
Mr. BLOWSHIELD. Yes. 
Mr. POWELL. And a State  tax? 
Mr. RLOMSHIELD. And a State  tax. Our taxes now are $1’7.50 per 

thousand, or $1.75 per  hundred.  That is the  total  tax for the village, 
Mr. POWELL. That  is all combined 8 
Mr. BmmrnmD. That  is all combined. 
Mr. POWELL. Well, you  are  happy boys. 
Mr. Mrc,xi\uLT. I understand  your chief  objection  is  lack of funds 

with  which  to  carry  out  the  improvements? 
Mr. RLOMSIIIELD. That  is it. 
Mr. MTGNAULT. If that  were  removed, there would be no difficulty? 
Mr. BLOMSIXIELD. There  would  be  no difficulty. As I say, if some 

system  were  laid  out  for  the  entire  district  the  village of ‘Trenton 
wonltl  be heartily  in accord  with  such a system.  Due to  the local  con- 
ditions  which  have  prompted  immediate  action,  they  feel  that  they  are 
being  called  out to  start  the  thing. 

Mr. M-IGNACJLT. There is no  intention to single  them  out. 
Mr. RLONRIIIELD. I realize  that. 
“I. A!lrGxIiuI,T. Our desire would he t o  treat them  all  alike. 
Mr. MALONE. Do you  not  think  that  if  thc  Federal  Government 

\yere to  impose x penalty  €or  not  plltting  in a filtration  plant  that 
they would find  ways  and rneans of getting the necessary  nloney to  
put it i n ?  

Mr. B ~ o n ~ s r ~ ~ ~ r n .  I guess they would. 
Mr. T - ~ W N E Y .  Is there  any  other  person  here  that  desires  to’ be 

heard this afternomon? As there is not,  the commission will  take a 
recess until 10 o’clock to-morro’w  morning. 

(Thereupon,  at 4.15 o’clock p. m., the commission took a recess un- 
til 3 0 o’clock a. m. Tuesday,  Jnne 27, 1916.) 

INTERNATIONAL ,JOINT COMMISSION, 
Detroit, ,?Jlich., June $ 7 )  .191C. 

The  comdssion  met  at  10 o’clock a. m. 
Mr. GARDNER. Gentlemen,  the  hearing  this  rnorning is for  the 

pose of listening  to  the  representatives o’f the  city of Detroit,, an$u& 
I understand  that we  will  have to  vacate  this  room  at 4 o’clock this 
a.fternoon, it wilI  be  necessary for us to get busy. We will first hear 
from Mr.  Fenkell. 
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STATEMENT OF MR. GEORGE H. FENKELL, COMMISSIONER  OF 
PUBLIC W O R K S  OF THE CITY OF DETROIT. 

Mr. TAWNE:P. Mr.  Fenkell,  will you please state  what  the  city of 
Detroit  has done in connection  with  the  consulting  engineer of the 
commission in  the  matter of investigating  the remedies for  existing 
pollution ? Before  you go into  the  technical  matters,  kindly  give a 
sort of summary or history of the  part  your  city  has  taken  and  what 
thep  are  doing. 

Mr. FEN ICELL. Your commission met  in  Detroit  about a year  and R 
half  ago,  and  immediately  after  that  meeting I asked the common 
council for  funds  to  begin  work  on  an  investigation  as  to  conditions 
existing  in  the  Detroit Kiver. Only $15,000 has been provided. 
Shortly  after  that Mr. Clarence W .  Hubbell, of Detroit,  was  engaged 
to m:ke an investigation  and  report. A little  later  he occupied  joint 
offices with  Prof.  Phelps. 

That  investigation was carried on Imtil  Mr.  Hubbell’s  report  mas 
submitted, a11o11t foltr wceks ago. It W:IS pnt  into  the  hands pf the 
printer  imnlediately  mtl  yesterday we rctceived the first cop~es. I 
\V:IS able to deliver  only  three copies to you yesterday. I hope soon 
to  have 111ore from  the  printer.  That  report was submitted  to  the 
council  shortly  after it \vas received from Mr. Hubbell.  The  sum- 
mary \vas printed  in  the council‘s  proceedings, a copy of which, I 
believe, was mailed to  your cornmission. 

Because of the  haste  in  getting  the  report  to  the  printer  the  type- 
written  report was not  read  generally. I n  fact, I think I W:IS the 
only  one that was able  to look the  report  over  before it went to  the 
printer. None of the  Detroit officials is familiar  with Mr. Hubbell’s 
report except  such  portions as  appeared  in  the council’s proceedings. 

Mr. TAW7NEI-. Mr. Hubbell  and  the  sanitary  engineer of the com- 
mission,  then,  were  working  together for  the  last  yearr  were  they? 

Mr. FENKELL. 1: think so. Just how they divided the work and 
how they  carried  out  the  details I am  unable to  state. 

Mr. TAWNEI-. They were jointly  studying  the same  problem a t  
the same  time. 

Mr. FENHELL. They were. 
Mr. TAWNEY. Now, what  hare yon to  say, Mr. Fenkell,  in  re  ard 

to  the  plans recommended  by the  consulting  sanitary  engineer o f the 
commission, and how do  these  plans  compare  with  the  plans  or 
remedies  proposed  by Mr. Hubbell,  your  sanitary  engineer 8 

Mr. FENKELI,. I am  unable  to  state  exactly. I have  read  Mr.  Hub- 
bell’s report  through twice, and I have  read Prof. Phelps’s  report 
through,  hut I have been unable  to  make  any  extended  study of the 
matter. So far  I hxrdly  think  myone  has, except it be Mr.  Hnhhell. 

Mr. TAWXEY. Has  your  municipal government here  considered  the 
question of the  standards  for sewage trwtment and water  purifica- 
tion  recommended  by  tho  sanitary  engineers of the commission? 

Mr. FENKELI,. So far  R S  I knov, it has not  receiwrl  any extendctl 
study,  except  bv Mr. Hubhell.  Mr.  Hnbbell’s  report \vas transmitted 
to the common council, and it was sdmlit ted to the proper committee, 
but the committee  have been unable  to trike any  action  in  the  matter, 
or study it, because of our  inability t o  furnish copies of the report. 
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Mr. TAWNEY. Has  the  city  at  this  time  in  contemplation  anything 
looking  toward  sewage  treatment,  independent of any  international 
question  involved in  the  pollution of the  Detroit  River? 

Mr. I + 7 ~ ~ ~ ~ ~ : ~ ~ .  No more than is covered  by Mr.  IIubbell's  report. 
Mr. TAWNEY. You  have  no specific plan  in  preparation,  is  what I 

Mr. FENKELL. No, sir. 
Mr. TAWNEY. Are you treating  your  sexage  here a t  all? 
Mr. FENKELL. I n  no way  whatever. 
Mr. T A W N E Y .  You are  discharging  raw sewage into  the  Detroit 

Mr. FEXIIELL. Yes, sir. 
Mr. TAWNEY. That  is the  outlet  for  all  your  sewerage  system? 
Mr. FENKELL. Yes,  sir. 
Mr. TAWNEY. All of your  sewers  discharge  into  the  Detroit  River V 
Mr. FENKELL. Yes, sir. Some do not  dlscharge  directly  into  the 

Mr. MIGNAULT. Ultimately  all of the sewage  goes into  the  Detroit 

Mr.  FENKELL. Yes, sir. 
Mr. TAWNEY. Where do you get your  water  from! 
Mr. FENKELL,. It is taken  from  a  point  about 700 feet above  Belle 

Mr. TAWNEY. Have you a filtration  plant  there? 
Mr. FENKELL. Detroit  has  no  filtration  plant. 
Mr. TAWNEY. Do you chlorinate  the  water? 
Mr. FENKELL. The process in use is chlorination.  Mr.  Leisen,  the 

general  superintendent  for  the  water commission, is present  and  can 
explain  that to you in  detail. 

Mr. TAWNEY. Mr.  Magrath  calls  my  attention  to  the  fact  that we 
went  into  that  matter when we were  here a year  and a half ago. 

Mr. FENKELL. I think,  if I may be permitted to make  the sugges- 
tion,  that  there  have been some changes  in  the  method of treating  the 
water since  then. 

Mr. TAWNEY. Well,  that is important. Now, Mr.  Fenkell,  before 
we hear Mr. Hubbell, is there  anything else in  relation to thle subject 
that you  desire  to  bring  to  the  attention of the commission a t  this 
time ? 

Mr. FENKELL. There  may  have been explained  to  the commission 
the  ordinary  way  in which the  city would proceed to get the  funds 
and  go  ahead  with  work of this  kind. My understanding  is  that it 
wonld first be necessary for  the council to  direct  that  the  matter  be 
voted  on  by the people. It would  then  go  up  at a  regular  election, 
;md in  order for  the  work  to  be  authorized  or  the  bonds  to be  issued 
it Tvould have  to receive 60 per cent of the votes  cast. The work 
would  be carried out by and  through  the  department o'f  pukllic works 
working  with  the common  council. I can  give yorx still further 
details  regarding  that,  if you wish,  as well as copies of the  law 

mean. 

River ? 

river,  but  they  reach  the  Detroit  River  eventually. 

Kiver  unt,reated? 

Isle, in  the  American  Channel. 

relating thereto. ~ 

Mr. TAWNEY.  What is the  present  bonded  debt of the city of 
Detroit ? 

Mr. FENKELL; I will  secure that  data  and give it t o  you  'later. 
Mr. TAWNEY. You have  a  limited  amount of bonded indlebtedness 

to  which  the  city  can  obligate  itself,  have you not? 
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Mr. FENKELL. It is limited. I will  give you that  data  later. 
Mr. TAWNEY. That  limit  is 5 per  cent of the assessed value of the 

Mr. FENKELL. I am  unable  to  state. 
Mr.  GAIIDNER.  Any  such  limitation as that  is a  constitutional pro- 

vision of the  State,  is it not?  
Mr. VENKELL. I am  unable  to  state  the  amount.  Detroit now has 

home  rule,  and  just  what  the  limitation  is  when  the  people vote  on  a 
question of that  kind I am  unable  to  state.  Would  the  chairman  like 
to  have  me  secure  that  data? 

property, is it not?  

Mr.  GARDNER.  We wo11ld like  to  hare  it. 
Mr. VENKELL. I would  suggest  that if yon have  any  other  q~es~tions 

of t h t  kind you  give me a list of them, and I will  secure the desired 
information  for yon, or you can call on the  city  comptroller  and 
secure the  information  from  him. 

Mr. T A ~ X E Y .   W e  desire  simply  to  ascertain  what  the  position of 
the  city  would  be  with  reference  to  carrying  out  any  plan  looking  to 
the  prevention of this  pollution Chic11 now exists. That  would  be 
the  only may in which it woldd be materinl  for us to lcnow whether 
the  city was situated so that it could carry  out  any reasonable recom- 
Intmhtions  that  might be made. 

Mr. MAGR.\TII. You arc filing  with 11s a copy of the   repdt  of Mr. 
Hubbell,  are you not?  

Mr. FEXKELL. So far  I have  fnrnishetl 3 copies. I hare  received 
only 12 printed  copies  and  hare been able  to give  reports  to  only 
three of the departments of the  city  that I: thought would be inter- 
estetl. I shall be pleased to  furnish  the commission additional copies 
as soon as  we receive them. We hope  to receive them  to-day  or 
to-morrow. 

Mr. MIGNAULT. I understand you to  say  that  no  action  has  yet been 
taken on Mr. Hubbell’s  report. 

Mr. FENKELL. No action  whaterer.  Upon its receipt, it was trans- 
mitted to  the council, and  mithin 48 hours it was in  the  hands of the 
printer. 

Mr. ~C~ICNAULT. It was referred  to  the  committee, I suppose. for 
consideration  and  printed as all public  documents  are pGiLted: Is 
that  correct ? 

Mr. FENKELL. The  report was referred  to  the committee  on sewers. 
Only rny letter  transmitting  the  report nncl the  summary of Mr.  Hub- 
bell‘s report were printed  in  the rouncil’s  proceedings because of the 
necessity for cuts,  maps,  and so forth. 

Mr. MIGNAULT. Is it contemplated  to  take  any  action on Mr.  Hub- 
bell’s report? 

Mr. FENKELL. That  is something  that I am  unable  to  say.  The 
matter  is now  before the sewer  committee of the common council, and 
in  the  natural course of events it would be considered  by that com- 
mittee  and a report thereon  submitted  to  the common  council. The 
matter could  then be acted  on by the common  council, or  any  action 
could be taken  that  the council saw fit. 

Mr. TAWNEY. How many  members  constitute  the council ? 
Mr. PEEKELL. There  are 42 members. 
Mr. MIGNAULT. I understand you also to  say  that before  any  final 

action  would  be  taken  on Mr. Hubbell’s  report  the  matter  would be 
submitted  to  the  taxpayers. 
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Mr. FENKELL. I n  order  to issue  bonds. 
J.I~:MTONAULT. Simply  to issue  bonds ? 
Mr. Fmmm,. Yes. 
Mr. MIGNAULT. Otherwise, i t  would  not be submitted  to 1;he tax- 

payers! 
Mr. F~mnr.:r,r,. Probably  not  unless it required a change  in  the city’s 

cllarter.  change  in  the  charter  requires a vote of 50 per  cent  or 
more. 

Mr. MIQNAUI,T. And  to issue bonds  you  require 60 per  cent? 
M r .  FESICELI,. Yes; 60 per cent’. The vote on the Belle Isle Bridge 

Mr. MIGNAULT. That  was the case of a contemplated  bond  issue? 
Mr. FENNELL. Yes. 
Mr. MAGRATII. Mr. Fenkell, I see that  in  your  letter  to M i .  Hub- 

bell, dated  November 25, 1914, you  decided  to  submit  certain  prob- 
lems for  his  consideration,  the second one  being, “ T o  what  extent 
does the  city of Detroit sewage  pollute  American  waters 130 as  to 
render  them  unfit  as rz source of raw  water  for  filtration  purposes? ’’ 
Mr.  Hubbell’s  reply  to  that  certainly  has  the  right  ring  to it. It is 
stated  in  paragraph No. 7 of his  report,  which  reads  as  follows: 

In regarll to the second part of the problem as to what expense would be 
justified for sewage treatment, it is difficult to formulate an answer in terms of 
money alone. Howerer, it is believed that, asitle from the international features 
of the problem, the conibinwl benefits which would accrue from a more cleanly 
\vater front, purer water at  the bathing beaches and summer playgrounds, 
reduction in typhoid and other water-borne diseases, due to the use of sewage- 
hclen water along the river front ;  betterment of raw-water supplies for the 
municipalities below the city, arid the protwtion of Detroit’s water from gross 
sewage pollution at times when the 17etroit River flows btrclrwurtl amply justify 
the esprrltliture required for  sewage-treatment works as above ontlined. I n  
round figures, the cost \vonltl be :tbont $6,000,000, ant1 in my judgment the 
c.spenditure of this sum noultl be justifiable. 

I would like to say, Mr. Chairrrqzn, that I think  this cornmission 
shonlcl pnt itself  on record with  Mr.  Fenkell  to  the effect that we 
have heen in a delicate  position  and  have  had a delicate piece of 
~ r o r k  to  attend to,.and the  city of Detroit  has  played  up magnificently 
i n  connection with  this  investigation. I think it is only  fair  to make 
that admission to  these gentlemen. So far  as I am concerned as a 
menlber of this commission, I appreciate  the good  work  that  the  city 
of Detroit has done, and I am quite confident that  the  city of  Detroit 
will do its  duty  in  the  matter. I think, Mr. Fenkell,  that we are  
inclehted to you and  to your mayor  and  the  members of your city 
t.onncil for the way in  which yon have  always  met us here  in con- 
nection with  this  problem. 

Mr. TIWNEY. Mr. Chairman, I desire  to say that I think  that  ex- 
pl’esses the \-iems of the cornmission generally.  There  have been cer- 
t:linly ~ e r y  high  appreciation :ml cooperation in  the  city o:€ Detroit, 
;rrld we have every reason to believe that  the  city  will  join  in  any 
1.ecorulnenclation we nmp make to the  two  Governments  for  the pur- 
I:ose of solving  this  problem. 

hlr. I~EXKEI,L.  I may say, Mr. Chairman,  that  it  has been our en- 
tle;l\-ol- to work  along the lines  laid  down by the commission, and I 
]mow it is  the wish of the  mayor  to do what  he  can  to  further your 
efforts nncl t o  work in  cooperation  with  the  cities  and  towns  on  the 
(’:lIl:ldi:ln side of the  river. H e  feels that  the  American cities and 

bonds a year ago failed because it received only 58 per cent. 
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t.he Canadian cities are so closely knit  together  that  the  welfare of 
one  innst work for  the  welfare of the other. I know that  he  wants  to 
do everything he can to  further  anything  that  will be  beneficial to  
the cities  on  hoth  sides of the  river. 

I want  to  thank  the  members of this conmlission, both officially 
and 1~ersonally,  for  your  kindness  in  the  matter,  and to assure you 
that we sllnll welcome any suggestion tllnt you may  have to offer-, and 
we mill continue to work d o n g  lines  th:lt  may seen1 to you and to 
yo11r commission to  be proper  and  right. 

I f  there  is  any  furtllcr  information  that I can  give yon, I shall 
be pleased to do so. The mayor  would llave been here  this  morning 
llatl it becn possible, and he may be hwe  later.  Should  there be any 
infotmltion  that you ~vonlcl like me to secure, I would be glad to  
obtain it from  the  comptroller,  the  corporation counsel, or  any of the 
other  city officials. 

Mr. TAWXXY.  I think the information  that  the commission  would 
like to have,  Mr. Fenlsell, is the  present  bonded  indebtedness of the 
city,  and,  if  there is a limitation  upon  the  power of the  city  to  incur 
obligations of that  kind,  what  that  limitation is and how near you 
have reached it. I f  you  will  kindly  have  prepared  a  statement  along 
that  line, we will  incorporate it in  the record as a part of your  state- 
ment of this  morning.  If you  have  nothing  further  to  say, we will 
now hear  Mr.  Hubbell. 

(The  information called for  with respect to  the assessed valuation 
of property  and  the bonded  indebtedness of the  city of Detroit  ap- 
pears  in  the  statement of Mr.  George  Engel,  the  city's  comptroller.) 

STATEMENT OF MR. CLARENCE W. HUBBELL, CONSULTING SANI- 
TARY ENGINEER OF THE CITY OF DETROIT. 

Mr. TAWNEY. Mr.  Hubbell, I think you had  better  state  for  the 
record what  work,  if  any, you have done in connection with  the con- 
sulting  engineer of the commission and  what  duty you  were  required 
to perform  in connection  with  this  problem. First, let me ask  you if 
you  reside  here  in  the  city of Detroit? 

Mr. HUBBELL. Yes, s i r ;  I do. 
Mr. TBWNEY. You are a  consulting  sanitary  engineer,  practicing 

here  in  the  city of Detroit! 
Mr. HUBBELL. Yes, sir. 
Mr. TAWNEY. How  long  have you been engaged  in  the  actual  prac- 

tice of your profession! 
Mr. HUBBELL. I graduated  from  the  University of Michigan  in 

1803 and  have been engaged  in  engineering  work  ever since. About 
B year  and a  half  ago  Mr.  Fenkell,  the  commissioner o'f public  works 
for  the  city of Detroit  referred  to me three  problems  to  be  reported 
upon. 

The first problem  was  that I review the  data  and conclusions of 
the  international  joint commission for  the  purpose of enlnrging .on 
any  phase of the  matter  that  might be  necessary in  order  to  determine 
what  preventive or remedial  measures are required  with  reference  to 
Canadian waters. 

The second problem  was, to  what  extent does the sewage of the 
city of Detroit  pollute  American  waters so as  to  render  them unfit 
as a source of raw  water  for  filtration  purposes? 



REMEDIES FOR THE POLLUTION O F  BOUNDARY WA!t'EB.S. 93 

The  third  problem  submitted was, by  what  means, if, any,  should 
the  city of Detroit  undertake  to  purify  the  sewage,  and  what,  expense 
would he justifiable  for  that  purpose? 

Mr. TAWNEY. That  was  in November, 1914, was i t   no t?  
Mr. HTJBBELL. Yes, sir. 
Mr.. TAWNEY. Since  that  time  have you been engaged  in  working 

Mr. HUBBELL. Yes, sir. 
Mr.  TAWNEY.  During  that  time was the  sanitary  consulting  engi- 

neer of the commission engaged  in  the  study of the  same  problems 
here  in  the  city? 

out these  problems  for  the  city of Detroit? 

Mr. MummL. During a portion of that  time  he was. 
Mr. 'I'AWNEY. And you  worked  in  conjunction  with  him? 
Mr. HUBBELL. Through  the  cooperation of Prof.  Phelps  and Mr. 

McRae,  who  was in  charge of the  Detroit  station, we engaged  joint 
offices for  the  study of what  to me was  the  third  problem  submitted. 
The  cooperation  was  very close in  working  out  the  details  connected 
with  the  third problem  submitted  to me. 

Mr. MIGNAULT. That  is as to remedial  measures? 
Mr.  HUBBELL.  Yes, s i r ;  by what means,  if  any,  should  the  city of 

Detroit  undertake  to  purify  the sewage. 
Mr. TAWNEY. Since  the  report of the commission's 'consulting  sani- 

tary  engineer has heen  made  have you had  an  opportunity  to  exam- 
ine and  study it? 

Mr. HUBBELL. I have  examined i t ;  I have  not  studied it closely in 
a11 its details. 

Mr. T A w N m .  You  have  made a final report  to  the  city council 
of  Detroit as a  result of your  investigation  and  study ? 

Mr. HUBBELL. Yes, s i r ;  a copy of  whi.ch report I hare  here. 
Mr. TAWKEY. So fa r  $16 the remedies for  the pollution of the 

Detroit  River  as it extends  heyond  the  boundary  are  concerned,  do 
know to what  extent your report  corresppnds with the  repoh 

of the  consulting  sanitary  engineer of the commfssion 8 
Mr. HUBBELL. I n  working  out  the  problem  Jointly we came to  :t 

practical  agreement  in  the  matter. 
Mr. TAWNEY. You  are  familiar  with  the  alternative  propositions 

\+7hich the  consulting  sanitary  engineer  has  submitted $0 the com- 
mission, are you 8 

&[r. HUBBELL. Yes, sir;  entirely so. 
Mr. &[IQNAULT. There  are  six  alternative measures  referred  to. 

Onr consulting  engineer has expressed.a  preference  for  two of those 
1neasures. Did you  agree  practically with his choice 8 

Mr. HUBBELL. Yes; we were  practically  agreed as to  the  methods 
that  were  most  desirable  and  most  fitted  for  the  conditions Ithat exist 
a t  Detroit. 

Mr. TAWNEY. You  also  agree  with  the  consulting  engineer of the 
commission with  respect  to  the  Detroit  metropolitan  drainage  dls- 
trict:  that is, taking  in  the  suburban  villages  around  here,  as I under- 
stand it? ' 

Mr. HUBBELL. I think  that  such  plan, if it could be consum- 
mated,  would be  desimble. &-. TAWNEY. Two  main  reasons  that  are  given  for  the  consolida- 
tion of this  area  into one  clrainage district  are,  first,  preventing dis- 

- 
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pntes between the  various  communities,  and, second, effecting econo- 
mies and  producing  more  sxtisfactory  conditions  generally  by  means 
of comprehensire  planning. Yo~w  studies were  made dong  the line 
of :t nwtropolitan  district  snch as is (1escril)ed here  in  this  report? 

Mr. H I T I ~ L L .  They (lo not t1el)entl on tha t   d i re ly   for   the i r  
carrying  out.  The stlcccss of the schcrne for  purifying or treating 
the sewage should  not tlepentl solely ~ ~ p o n  the  establishment of B 
~netropolltan  district. 

Mr. Pon.er,r,. It conltl I I C  worlted out :IS independent s,ystem ? 
Mr. H U I ~ I ~ I , ~ , .  It conltl be done so, :Ilthongh i t  wonld be an  ad- 

r:Lntag(? to ]lave it worked otlt :IS :I metropolitan  district. I ]night 
say. in connection  with  that. proba1)Iy an easier and more  feasible 
way of working thnt oat woultl he l>y annexation by Detroit of 
territory  that  immediately needs cle:\-t>lopnwnt, ant1 that mould not 
require  the  nlachinery or legislation  that  the othw scheme wonld. 

Mr. MIQNAULT. Are  there  many  olltlying  districts  which  mo~dcl 
11:lvc to  be annesecl to  the  city of Detroit ? 

Mr. TIUI~ELL. No: there are not  many ; if n working  basis  could 
be arranged between the  existing  rnlmicipalities as  has already been 
done  through  the  courts in the case of Highland Park. 

Mr. TAWNEP. I n  your report  to  the  city  council, Mr. Hnbbell, do 
roll recommend the same standnrds of purification  recommended  by 
‘the consulting  engineers of the cwmmission, bs!)th’a.s t o  sewage and 
wnter, or do yon treat  the stand:lrtls a t  all? 

Mr. HUBBELT,. I have  gone  into  so~ne  detail  in  regard to the 500 13. 
coli standard.  and I believe it to be conservative and reasonable a s  
h r n e  out  t q  data  and  facts. 

Mr. TA~”E. TXcl yon go into  the 111:rtter of standard of purifica- 
tion of sewage or  treatment of sewage! to  what  extent it should  be 
purified? 

Mr. HURBELI,. I n  a general way only.  Accepting  the 500 R. coli 
standard,  the  indications  are  that  approsimntely 90 to  95 per cent 
purification woultl be needed bacterially to our sewage to meet that 
standnId. That, however, is a question for the  future to  determine. 
It is, i n  In!’ opinion. a little  dolhtful as to just what  percentage of 
bacteri:ll  removal  wonltl be recpired in order  to  produce  that  re- 
snit. hut  from mv studies I conclndetl that  from 90 to !I5 per  cent 
wonltl be required. 

Mr. MIGKAULT. hncl coultl be rc:Llizc(l? 
hIr. ITunnmr,. Yes:  and could he rcalizecl ; there is no question 

nl)ollt that. 
Mr. POWELL. T gathered  the  impression  from  your  report, hy a 

hasty glxnce at  it,  that while yon did not quarrel  with  the  standard 
of 500 I<. coli per 100 cnhic centimeters you inclined  rather  to a more 
severe standard. 

krr. I%mmi~i ) .  Well, that question is involved  with  the one of 
sensonal vnrintion. I made  quite e;utensive studies to determine  the 
season:rl rariations in the  Detroit  River  independent of the  data  that 
was shown in the  International  Joint Commission’s first report. 1 
fourlcl that  for normal  conditions  in  the  Detroit  River  the  number 
of B. coli  present  was,  perhaps,  two Rnd a fourth  times  the  average 
in  the  summer time, a n d  nbotlt one-q~lartcr of the average in the ccltl 
months,  following  approximately  the  temperntlm  clme. 
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Mr. TAWNEP. To what  condition  do you attribute  that incre:lse in 
the  summer?  In  your  judgment,  has  navigation  anything  to do 
with it? 

Mr. HUDBELL. I n  my  judgment,  the  navigation  has  very  little  to 
do with  it, because the  curve  falls  before  navigation  stops. 

Mr. POWELL. What  is  the crisis in  the curve-in what  month ? 
Mr. HUBBELL. dune,  July,  August,  and  September are the  high 

months. The  highest  point of the  curve  which I determined for the 
entire  river was in Yeptemher, but  for  the materworlts’ intalte it was 
in  August. 

Mr. M~czraur,~. I s  it possible to  explain  why  pollution  is  higher  in 
the summer rnonths than  in  the  winter  months? 

Mr.  IIuurcm~. I have  made  no  attempt  to  explain  that. I merely 
report the fact  that  it is so 011 the  Detroit  River. 

Mr. ;L~IGNAUI~T~.  I gather  that  that is a. fact which can not be 
questionccl. blIt is not so easily  explained. 

Mr. I~URIIELL. I concur in  that  expression; yes, sir. 
Mr.  TAWS^. If I understnnd you correctly,  then, Mr. HubbeiI, 

your recommendations  to  the  city on this subject are pracitically in 
accord  with  the  recommendations of the  consulting  engineer of the 
commission as to  the remedies for  the  existing  pollution? 

Mr. HUIIIWLL. We reached the same  conclusion as to  the  method to 
be adopted, if any  is  adopted. 

Mr. T . \ w s m r .  I think, Mr. Chairman,  that we ought  to .have Mn 
€Tubbell’s report  made a part of the  hearings for the  purpose of using 
such  portions of it in  the proceedings  as  the  con~n~ission  may  hereafter 
desire. 

(The  report of Mr. Huhbell  was received as :L part of his state- 
ment before the commission on  the question m d e r  considcr:~tion.) 

Mr. r J ’ ~ \ u x ~ c ~ .  Is there  :tnything  fnrther, Mr. I-Iubbell, that you 
desire  to  present  to  the commission on  this question ! 

Mr. HUIH~ELT,. I have  expressed myself fully in my report,  and 
there is nothing  further, unless there  are some  questions that you 
wish to ask me. 

Mr. Ganr)s~n .  I think  your  report  is  an  admirable  one  and docs you 
great  credit. 

Mr. TAWNEY. Will  the  comptroller of the  city of Detro’it  kindly 
state  for  the record the assessed value of the  property of the  city 
and  the 1)resent  bonded  indebtedness 8 

STATEMENT OF MR.  GEORGE  ENGEL,  COMPTROLLER OF TIHE CITY 
OF DETROIT. 

Mr. E s ~ L .  I had  rather  have  about I D  minutes  for  the  purpose of: 
1)re1):tring such :L statement and submit  it  to you in  writing. Our  
gross clcbt at  this  time is about $20,000,000 in  round  figures;  the  net 
deht  al)out $18,000,000. OIU. limitation is 4 per  cent,  and  the assessed 
va1u:ttion something  over $’i00,000,000. So yon see we have  a  leeway 
o f  sonletlling over $16,000~000. Our net  debt is very  small,  probably 
snlnller t l n n  that of any  city of its size in  the  United State:;. I will 
have a statement prepared for you. 

Mr. T.\WNXY. We mill  incorporate  your  statement  in  the  record. 
Mr.  power,^. Do you  mean the assessed value of real  estate or the 

combined real  and  personal  valuation? 
80964-17-7 
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Mr. T‘:I\’GEL. Combined  real  and  personal. 
Mr. TAWNEY. And  the  limitation  applies  to  the combined  valua- 

Mr. ENGEL. Yes, sir;  and  that  is 4 per  cent. 
Mr. I’OWEI,L. Have you any  rule  that you  observe in respect to  

Mr. ENGEL. We are  supposed  to assess a t  cash  value, full value, 

Mr. Porn~m~. The  market  value? 
Mr. En-mr,. Yes, sir. 
hIr. G m n m R .  What  is  your rate? 
Mr. ENGEL. About $18.50 per  thousand  for  next  year. 
(Mr. Engel  later  submitted to the commission a statement of the 

bondcd  debt of the  city of Detroit,  which is copied into  the record 
in  full,  a s  follows :) 

tion V 

valuation? 

100 per cent. 

S t f ~ t c n f c v ~ t  of the bondcd deht of the citf! of Detroit. 

Assc~sscvl v:lluation, 1!41G $731, 991,960.00 
Limitation of‘ debt : 

T m s  n x t w  hontls authorized _ _ _ _ _ _ _ _ _ _ _ _  2.000,  000.00 
I?onr per writ of nsscwed  v:lluntiorl______ $29,279,678. 40 

27,279,678.40 
,C)utst:mtlinl: bonds : 

I’llblic sewer $5, tM4,OOO. 00 
I’ublic improvement _ _ _ _ _ _ _  535,000.00 
I’ublic lighting 1. 406, 000. 00 

1’nl)lic~ building 1, 493, 000. 00 
I’ublfc school 8, 767, 000. 00 

I<onltwwcI improvement 700, 000. 00 
I’nrlc improvement 650, 000. 00 
€’ark and  boulevard _ _ _ _ _ _ _  497,000.00 
Museum of art 50,000.00 
Hospital 100,000.00 

Grade 150,000.00 
Library 750,000.00 

Annexed  district _ _ _ _ _ _ _ _ _ _  484, 756. 63 
Water bonds- 1,947,000.00 

23,133,756.63 
Exempt  from  limitntjon : 

School 8,767,000.00 
Library ________. _ _ _ _ _ _ _ _  750,000.00 
Annexed district 44,000.00 
Water 1,947,000.00 

11,508,000.00 

11,625,  756.63 
June 1, 1916, siulring fund: 

Cash _ _ _ _ _ _ _ _ _ _ _ I  _ _ _ _ _ _ _ _  184,461.95 
Securities _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  4,736,608.5’7 

+ Annexed district _ _ _ _ _ _ _ _ _ _  24, 287. 00 

School and  library  apportion- 
4,945, 357. 52 

merlt . . . . . . . . . . . . . . . . . . . . . .  1,046,485.09 
3,898,872.43 

Net  debt  under  limitation . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7,726,884.20 

19,662,794.20 

I 
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the \virlcls. 
Mr. I'OTVI<LL. There is \ w y  little  setting of the  yater  ont tomart1 

Lhe strait '1 
811.. JK\wws. Very littlc.  The genervl i(lea  has heen nclv:~nced, by 

thow who have stuclied the  matter,  that  the  water passes south on the 
wwt sitle o,f the  lake and to  the  no'rth on the east sitle of the lake, 
req~liring  approximately 10 years to mnlce the entire  circuit. 

M I - .  POWELL. Is  there any continuous flow out of the  lake, or does 
it flow in,  on  account of evaporation? 

klr. ZIATTOX. I think t,here is n f low out of the lake. I think  the 
record \vas taken some 12 or 14 years by the  United States engineer a t  
that  time,  and he printed  quite  an  elaborate  report. 

. .  

Mr. TAWNEY. Through  the  straits? 
M I . .  I I . \~ros .  Yes; 1)ut just  what  that report contains I am not 

Rfr. 1'0n.r.1,~. The f ! o w  is  always  out ? 
Mr. IIATTON. Yes. 
Mr. M.\( :R. \TII .  I have :In itlea that the water works inw:rrd some- 

times? 
Mr. HATTON. Well,  it comes down, as I say, on the west side,  passes 

ronn(1 C'hicngo, and comes np  on the east side, and passes out  in  the 
straits: at least, that is my opinion. 

Mr. M A G R A T I I .  I may be wrong, bllt I had  an idea that  the  cuwent 
n~ovcd  inwarti sometimes, and sometimes  mtw:1rd. 

Mr. T-T.\~r.ox. Well. possibly so. This is the general tcntlencg of 
it, h t  I think  it does sometimes pass out : 1 n d  in,  according to the cli- 
rection of the winds. 

Mr. POTTTLI,. The Chicago Drainage Canal is not equal, T S I I ~ ~ O S C ,  

to the inflows from  the  surrounding  country. It does not I)alance it ! 
Mr. HATTON. Well, 1 think  not. It is claimed  here  very  recently 

that  the  waters  taken  from the Chicago  Drainage  Canal  have  low- 

familiar enough  with i t   to  say. 
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'eretl the  waters  in  the  connecting  streams some 5 or 6 inches. How 
true  th;lt  is I am  not  prepared  to say. Now, before  decidin  upon 
the method of sewage  disposal for  Milwaukee we built  rat f er an 
elaborate  experimental  station,  in  which we tried  to  put  all those 
modern  methods of sewage disposal nom prevalent  in  this  country 
und a b r o a ~ 1 ~  and I think we had 23 different  processes going on there 
at one tinle-one of the  largest  experimental  stations  carrled  on in 
this  country  for sewage disposal  purposes. 

Mr. N I G N A G L T .  When was it established? 
Mr. HaTrox. In  the  middle of 1914. We  hare  been operating  it 

just  abont  two  years, We tried  out  in  that  experimental :katio11 the 
ImlloK' t:lnlr, so-called  settling  tank!  sprinkling  filters,  coloidal  tanlrs, 
electrolytic processes, chemical  preclpltation,  chlorination, cmd finally, 
what n e  called the  activated sllldge  process,  which we have been 
trying  out now for  :t year  this  month. 

Mr. Mac:ItA\l.r.;r. Where  did  that process originate? 
Mr. HIITTON. Well,  that is a question. Mr. H. W. Clal-le, of the 

Lawrence  experimental  station of Massachusetts,  claims he discov- 
ered  it. Dr. Gilbert J .  Li'owler, of M:lnchester, Englanfd, now of 
India,  has :Issnmed the discovery of it ant1 developed it  in a Inbora- 
toray may perhaps  further  than  anybody else up  to tllc time we tool; 
c:m of  it in Milwaukee. He  started  his  experiments  in 1914, or late 
in 1913, : t n d  we started our experiments  in 1914, 1:tte in 11914. But 
it  has been developed in Mil\.vaukee to  a  greater  extent  than  anywhere 
else, either  in  Europe  or  United  States. We started with. a labora- 
tory  investigation.  From  thence we went to  tanks,  holding  or  treat- 
ing 70,000 gallons a day each, and  from thence we have  gone to  tanks 
treating 1,ciO0,000 gallons  a  day,  which  are now being operatd  and 
have been operated  since  last  January.  The process, stated briefly, 
consists of, first, coarse screening  the sewage, running  it  through 
coarse  screens, then  into  tanlrs of any  depth to  suit  the  conditions  and 
the  situation,  say  from  10  to 20 feet. 

Mr. POWELL. That  is  the residue after  the  first  screening? 
Mr. HATTON. That  is  the  raw sewage after it has been coarse 

sc-rccned. Then  the  raw sewage  is  run  into  these  tanks,  which  have 
in the bottom  some  method of diffusing  air  which  is  discharged  into 
the  bottom of the  tank  at low pressure,  just  snficient  pressure  to 
keep  the  liquor  agitated;  while  in  there  this  liquor passes tllraugh 
this  tank,  taking a certain  time  in accordance  with  the  standard of 
purification  required,  from  two  hours  to  four ho~rs ,   du r ing  which 
time  it is  being  agitated  and  aerated by the  air.  From these tanks it 
passes into  a  sedimentation  tank. All of these  tanks  are  practically 
one  tank  divided by a  wall  separating  the  zerating  tanks  from  the 
scdiruentation  tank.  After  settling  in  the  sedimentation ,tank from 
45 minutes  to  an  hour,  or  an  hour  and :L half,  according  to  the 
ch:lracter of the effluent you  require, it then passes out Into  the 
point of  final disch:wpe. The  sludge  which  settles  out of the, liquor 
into  the  sedimentation  tank  is  then  pumped  back  and  discharged 
into  the raw sewage as  it  enters, or while pssing  into  the  beginning 
of the  aerating  tank.  The  surplus  sludge  which  settles  in  the sedi- 
mentation  tanks is treated  othermise,  which I will  describe  later. 
The process is one of aeration  and  nitrification  practic:dly.  The 
sewage does absorb a great deal of oxygen from the  air which is 
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forced  into  it  through these  diffusing  methods.  The  sludge, how- 
ever,  which we return  and  keep  intimately mixed  with  the  sewage 
at :dl times is perhaps  the chief medium of purification, becnuse 
that  sludge  is  filled'  with  microorganisms  and  nitrifying  organisms, 
which  really  do  the  purification  work,  and  that is the reason that  i t  is 
c:~llrtl  activated  sludge, bccanse i t  is so fillctl with  the  nitrifying or- 
ganisms, ant1 the more active  the sludgc is  the  more ri1pid and higher 
degrees of purification yon S P C L I I ~ .  I t  is :I natwal process entirely, 
sinlply  intensified by :trtificial m(:ans. To show yo11 t l l r  activity of 
t h t  sllltlge, we got  the raw sen-:lge, 1x:rlmps n million  bacteria 1 w *  
cubic  centmleter,  in  the  first :~rr: l t~ng  t : \nk,   within half : I I ~  h o 1 I r :  the 
sludge  contains  anywhere  from fiftwr to twenty  nlillion bacte1:ia 
per cubic  centimeter. In this  sludge wc givc the l):wteri:1 the n:rtutxl 
environments  for  their  work. We  give thein  food.  lotlging, ant1 air, 
and  that  is just emctly  what [lerobic bncttbria nectl, : ~ n t I  the tlrsire 
is to h:~\.e intensified the :ierobic bacterin,  which me h a w  at all  times 
when the  plant  is  being  properly opetxtecl. Now, tllnt is a .  brief 
Jescription of it. 

Mr. I'OTVELL. That,  is  the  only ptwpose c:f aepltion? 
Mr. HATTOX. No; there is :ulotllw pIrrpose of aeration.  and  that 

is  the  intimate  mixture of tlle slndgc. 1vit-11 the liqllor. 'I'h:lt can  be ' 

done  mechanicnlIg  with :I little  bit of a i r  I)ut in: h l t  to do it me- 
chanically  wonld  increase nnd(mbtrc1ly the cost and  the  operating 
expenses. In  order  to  clarify  the liquor it  is  not  only necessary to  
nitrify it,: but   i t  is necessary, a s  we call it.. to  scrub  it. :rnd we remove 
the colloidal matter by means largely of' scrllhbing. To  describe that 
in  a  layman's  way,  not  in :I chemical \vay, the colloidal matter  in sew- 
age  rests  in  the  intemtices between the globules of water,  like  water 
rests  in  the  interstices of the  sand :It  thc  seashore. Now. if you dis- 
turb  that  sand on the  seashore,  the w:iter rnns out and tlw sand be- 
comes free of it. If you scr111) the glob~~les of water  together vio- 
lently,  the  colloidal matter is tletacherl from the  water  and  the  mater 
becomes clear.  That is as near :I Inyman's description :IS I can  give 
you. and \ r e  have  tried  the  experiment ollt in o11r experimental  stn- 
tion,  to see whether  there is :~ny  (:dol* in that sewage, and we have 
thought  that  there is to a certain  extent,  not  altogetller. K o w ~  
the question as to  ho'w to clispose of this slrltlge is one of the  greatest 
problems  in  sewage  disposal iu  the w o ~ ~ l t l :  and I tllirlk if any of 
you went over to  Toronto, which I hat1 the plc:~snre of visiting  three 
weeks ago. you w0111d see the difficwlty that  Toronto is up against  in 
getting  rid of its  slndge, :IS :we all oth.t.1- cities in  the  United Sttltes, 
whether  it be Detroit  or Buffalo. Cincinnati,  Philadelphia, or New 
Yorlr-well. I will not say New 1-ork and Philadelphia, because they 
tire out a t  the ocean, and  they  have a ch:lnce to pet rid of it, but 
inland  cities will hare  this difficulty. 

Mr. Powmrd. They  are  taking it up  in New Pork. 
Mr. HATTON. Yes; they  may be  able to  discharge  the  sludge  in  the 

sea,  but  inland  cities on the  Great T,akcs or rivers are going  to  be 
up against  the  proposition as t o  how to  get rid of the sludge. Then 
any method of sewage disposal which will enable  the  cities to  get rid 
of the  sludge,  whether it be at  a. profit,  or  whether it be to  break 
even, or whether it be at  at loss, and yet  to  get  rid of it to  the  ad- 
vantage of the  agricultural  element of this  country  and  indirectly 
to  ourselves. will  be  that  system of sewage disposal  which  will  un- 
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donbteclly  meet the  conditions of the  large cities. That  is  the 1)ropo- 
sition  which  is  primarily  confronting us in Mil\vaultee, as I started 
out to say, and in  all of this  invcstipation  there  has bcen 110 doubt 
evinced i n  the  last  three  months by the  lending  consulting s:r!lit:try 
rvlgineers in  the Tynited States  who  have  visited our plant thilt  the 
purification of the sewage has hecw solved w t h i n  re:w)nablc  cost, but 
there h s  been a great de:11 of doubt  in  their rninds that the  dispo- 
sition of  the  sludge has been solved, and I 1l:~vc  toltl them that 
within 90 days- 

A f r .  ~ I A ( X ~ T E I .  n i d  you say that  thew was ;I fecling  that the 
problcnl had not been solved ? 

311.. 1 1 . ~ ~ 0 s .  They felt  thxt  the question of tlle d i s p o d  of the 
sludge had not been solved, although we had solved the question of 
tlle disposal of the sewage. 

Mr. I’O\VISLL. They all rc~ognixed th:lt thc. purific;~tic~~n of the  
sewage  could be accomplished? 

Mr. €I.\\~.ToN. Thry  all recognized that  the purific:rtion o-E the sew- 
age  could be  acconlplished in  that method at a reason:lble cost. But  
now we have  solred  practically  the  question a s  to  the disposal of the  
sludge. It is  true we hare not.  reached  those  definite  figures of cost 
which  are necessary to convince the average municipal olliwr, but we 
are proceeding  very  rapidly,  and we haye our own  figures  which we 
feel are  perfectly  safe. I n  March  for 10 days we dewatered  this 
slndge  by  compressing. Xow, for  two weeks we have dewatered  the 
sludge,  and  are  drying  the  sludge,  and  reducing it into  the  form of a 
fertilizer of low grade,  which  .is  marketable  anywhere  in Cllicago, 
and  marketable  along  the  eastern  coast,  through  the  chemical com- 
pany-I forget  the name of the chemical  company  there,  but it is t h e  
largest  fertilizing  company  in  that  district.  They  have  oflered 11s a 
yearly  contract for all  the  sludge of the  character  that we h:tve sub- 
mitted  to then1 that w e  could  produce.  based  on the  nla1*Be~t value of 
the ammoniacal  nitrogen  contained in the  sludge, tlw potasl~. and the 
available  phosphoric  acid. W e  hare  been testing  this sluclgc (lay by 
day  for  two weeks, and we ha\-e avelxgecl fro111 that sludge. 5 per 
cent of ammoniacal nitrogen-about  sixty-seven o~le-hand~edt l~s   per  
cent is available of phosphoric acitl, and  nine-tcnths of 1 1x1- writ of 
potash.  Altogether  that  sludge is worth i n  the  market. based on 
those  ingredients alone, $15 a ton. There is no  doubt  abol~t reclllc- 
in   i t   to  a fertilizer basis. We  have  the  apparatus  and  are (loin? it. 

from  this  sludge, such as  oils? 
Mr. ITATTON. M7e have. through  the firm of Snsenberger crt Sons, of 

Chicago-no, i t  was a branch of Susenberper & Sons, of C’hicago, 
which  carries on the  fertilizin  end of the  Susenberger & Sons’  busi- 
ness. They  extracted  the  fats  g-om  the  sludge,  and  turned  the  residue 
into  fertilizer.  But 1 \ 7 0  do  not  have more than 2 or 3 per cent fa ts  
in 0111- sewage, and  that  percentage of fats  is not harmful  to  fertilizer, 
and  it does not  pay  to  take  it  away  from  the sludge. Tinless you get  
a t  least 10 or 12 per  cent of fat  in  your  sludge,  it does not  pay  to re- 
move it, as I am told by  those  who are in  the business of manllfactur- 
ing  fertilizers. 

Mr. TAWNEY. Do you lulow t.hat  there is in  operation  in  England 
now a plant  where  they  are  extracting  from  the  sludge gasoline and 
lubricating oils and  pitch? 

f’ Ir. TITVNEY. Hare  you ever  undertaken  to  extract  anything else 
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no odor except :in earthy odor. I an1 showing you now a sample of 
the tlrietl slltdge  ready  for  the  fertilizer. 

Mr. TAWSEY. That  is in  ground  form? 
Mr. HATTOX. No;  that  it not ground. That  is  just as it comes 

out of the  dryer.  Some of it  \~oulcl  have  to be ground  no  d.oubt; me 
are expecting  to  grind  it. 

Mr. M I ~ X A U L T .  The  dried sludge has no  smell? 
Mr. W A ~ T T O X .  The dried sludge has no smell. There  it IS: it  has 

lleen on my  desk  for a good long while .  We obtain  about l d f  a ton 
o f  this tlrietl slndge per 1.000,OOO g:bllons of sewage treatlnent. It 
means that we woulcl gct  about $7.50 per 1,000.000 gyllons out of 
our slr~tlge, a n d  spend  from $3 to $4 getting  it olrt of thc sewage, 
rnaking 11 profit of from $3 to $4. 

Mr. POWELL. The  process of sedimentation  in  that  bottlc  has  just 
talren three  minutes  and a half. 

Mr. HATTON. That  i,s where we were deceived in  designing our 
sedimentation  tanks. !is a  matter of fact,  there is a lot of finely 
suspended  matter,  and I t  1s that finely suspendetl matter  which  takes 
the  time  to  settle. I3nt I want  to tlram your attention  to the absence 
of colloidal matter,  and I want to sty also that, outside of b~-oad land 
irrigation, or slow sand filtration, I think I am justified in saying 
there is not any other  method of sewage clisposal process  which w i l l  
so efFect1lally take  the  colloidal  mattcr  out of scwagc, and make the 
sewage a t  least  satisfactory,  ethically,  to  all  the  cities ant1 tnunici- 
palities. I am quite  snre if yon can clischwge an effluent o f  that 
kind  in  any of the  rivers  and  maters bmetween Canada  and tlte TJnited 
States  that  no citizen of Canada or no citizen of America o:m possi- 
bly object. He  goes largely by what he sees, not by the  ingredients 
which some chemlst  tells  him are in  the  water. 

Mr. TAWNEY. Have you any of the  by-products you extract  from 
the  slndge ? 

Mr. HATTON. We do not attempt to  extract  any  by-products. We  
propose to  sell the  sludge a s  :L fertilizer  in  the shape I have  shown  to 
you in  this box. I might say that  there is no  other process of sewage 
disposal a t  present  in common use in America  favorable tc) this lo- 
cality  comparable  with  this process,  except  Imhoff tank  and  sprink- 
ling filters,  followed  by  final  sedimentation. 

Mr. TAWSEY. What  is  this process called? 
Mr. HATTON. Activated  sludge. We tried  out  the Irnhoff tank 

process with  chlorination  in  this  same sewage, and  found  the cost a 
little  bit  less  than  the cost of this process, withput  finally  disposing 
of the sludge. We also tried  out Imhoff tank, followed  by  sprinlr- 
ling  filters,  and  found  the cost  much  more than  this process. IVe 
also found,  in 0111- climate of Milwaukee, that,  instead of ftveraging 
tn.0 :md a half  million  gallons, or  getting  two  and a half  million g:kl- 
lons  per  acre  per day bhrough  sprinlrling  filters  in  wintertime,  there 
were three  months  that we could not  get  more  than a million  and i t  
half.  We  also  fonnd  that  up to the  present  date we have  not been 
able to   dry sludge in  the open air coming  from  the  Imhoff  tank  from 
the  first of last  Noycmber up to  the  present Clay, and in nlrtkirlg 
estimates, we do not believe we could  get  three  months in t,he d lo l e  
year  in  this climate-I am  speaking of Milwaukee-when we colIld 
&y sludge  effectnally  from  the  Imhoff  tank  or  any  other  scdimenta- 
tion process. We have  too  much  rain  in June to dry sludge,  and  the 
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o d y  way we could  possibly dry  ImhoR  tank  sludge was by covering 
with  glass,  heating  the plnce, as  suggested  by a gentleman  in Cleve- 
land, Ohio. 

Mr. MICNAULT. How long  does the  drying process last? 
Mr. HATTON. Well, that  is all  according to  the A\-entller. If the 

weather  is very nice and warm, nn(1 we have  the sun, and  not  too 
h n ~ p ,  it will dry  out  in  about two weeks; it will dry  into a spadable 
contlition in five to six days in good dry weather, but if there is a 
little  bit of rain comes :Ilong overnight, or if it  is alongside a lake, 
and  there  is consit1er:tblc moisture or (lamp7 it  nlay  take  two or t h e e  
days  longer. 

M r .  I'o\VELL. H o w  (10 y o 1 1  tlrp the s111tlge? 
1121.. T l ~ ~ r o s .  I n  :I driLhr. :II) intlnstrial  tlricr.  jnst the s:tme as they 

IISC in  tht?  packing llotlses in  Chicago ;rntl many of the brewerics and 
n ~ n y  otllcr ])laws tllrollgllont t l ~ e  Unitetl States  in  industrial worlts. 

R h .  RZIGXAUI~T.  1)ors it rec1uir.e ml1call space? 
Mr. 1 I . \ ~ ~ o s .  KO: tlle :tlnorrrit o f  h n d  wh,ich  we  h:l,\,e h i d  out  to 

treat a h~lntlretl million gallons :I (lay,  which  is the  qnantity ive will 
have  to treat, is 20 news: that  is. inclntling our pumping  stations, our  
ministration houses, sl~ltlge-tlis],os;I houses, and  everything con- 
cerned. I n  fact, l o  be distinct,  this  systcm  can  treat  from  ten to 
twelve million  gallons of sewage per acre per day. 

Mr. TAWKEY. TVhat does it  cost? 
Mr. HATTOS. The cost of the  treatrncnt Z 
Mr. TL4wiv~~.  The  instullation ? 
Mr. HAY~OS. .Ihont the same as  the Imlloff tank. I say that 

because we worked out  the Tnllloff tank layout. and also o w  ac t in ted  
slllclge layout.  upon the s ~ m e  groun(17 and it broke  even :IS to  cost. 

Mr. MI GNAT TI;^. l i l len ?ou say you make a  profit on the sludge, in 
the disposal of it. \vll;lt cost do yon consider? 

Mr. HATTON.  I (lid  not  catch  that. 
Mr. MIGNAULT. When yon say you make ;1 profit ou t  of the dis- 

posd of the slldge, wlxtt cost do ;yo11 consider?  The cost of the 
drying- 

Mr. EIAmoN. The cost of the  drying.  the cost of the  dewatering, 
the cost of the  freight a n d  the overhead  charges of the  machinery 
necessary to tlewat8er  antl to  drp, and  the :rttentlance cost-all those 
h:bve to  he taken into consit1er:ltion. 

Mr. Ponw,T,. Yo11 take the raw sewago that comes from  the  tank 8 
hh-. I-rATTox. l l T e  take the raw semlpc a s  it comes from the sedi- 

Mr. Powmr,. That  all  enters  into  cost? 
Mr. HATTON. Yes. 
Prof. PHELPS. That  is $6! 
Mr. HATTON. Yes. 
Prof. PIIELPS. TVould you tell 11s the cost of the  aeration  in  pre- 

paring  the  sludge ? 
, Mr. POWELL. That  would be taken  into  account as against some 

other system. 
Mr. HATTON. I think I have  that. I will read to you from a copy 

of the Second Annual  Report of the  Sewage  Commission of the City 
of Milwaukee of 1915 : 

The cost of the activated  sludge, continuous flow, with a  removal of 95.5 per 
cent bacteria- 

mentation  tank  containing 97 per cent of water  and deal with  that. 
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I say that becallse the cost of the  operation  and  the  plant  depends 
entirely  upon  the  character of effluents you want  to secure. A lower 
grade of effluents lowers  the  first cost and  operating cost, so this  is 
6:rsed on  a  removal of 95.5 per  cent,  which is our standtm-- 

(1epreci:Ltion 011 1 1 1 t h  (wst of tile pl:lnt, I)asetl at 74 pur cwlt, $2.81. Cost ol 
The t1ispos:Ll c~f sludge ill cost per l~~illioll gnllolls, $3. Tllc illlt?rt!st : I I I ~  

oI)cw~tion, escblusivc1 of slutlge, $2,  mt\I;il1g :I tot:tl cost of $'i.Sl 1~hr n r i l l i o r l  
gnllons tro:1tctl. 

I h n l  this $7.81 must be taken  the d u e  of the recoverable  sludge, 
which, as I stated  to  you, so far  in  our  investigations  has been $3 
per  million  gallons,  or  nlaking a total  net cost of $4.81 per  million 
gallons,  which  includes  overhead  charges. 

A h .  TAWSEY. What was the cost of your  Milwaukee  plant? 
Mr. IIATTON. IYell, we have a 1,600,000-pllon  plant now. The 

:tggreg;rte coat of our total  plant  is  estinmted to  be about  two  and a 
lralf nlillion  dollars-will bt: that much. 

Mr. TAwNE:y. And  that \vi11 take  care of- 
Mr. H A Y ~ O N .  Ll hundred  million  gallons. 
Mr. POWELL. What is your  population? 
Mr. I-IATTON. The  present  population, 450,000; we are  building a 

plant  to  provide  for a populatiop of 800,000. 
Mr. MICNAULT. What is the  per  capita  cost? 
Mr. HATTON. I have  not  worked it out., 
Mr. POWELL. Does the cost  decrease relatively  in  larger  plants? 
Mr. HATTON. Quite so; yes, sir. 
Mr. POWELL. It is not adcllng simply a uni t?  
Bifr. H A T T O N .  Eo. Of course, the cost of this  plant 1ariLjely de- 

pends  upon  the cost of the  air.  The  larger  the air plant  the  less 
the cost of air. We figure  our cost of air based  upon a cost of 

L electricity of seventy-seven  one-hundredths  per  cent  per  kilowatt 
hour,  which is the  rate fiseil by  the Wisconsin  Railway  Commission 
for  that  sort of power; so that  that  rate  is  actually fixed. 
Mr. POWELL. Is that poxver quite  an  item m the  cost? 
Mr. HATTON. Quite  an  item ; the biggest  item  in  the cost ; the cost 

of power for compressing the air-that and  the  overhead  charges, 
such as  the  interest on the money  invested. 

Mr. MIQNAULT. Are you aware  whether  power is more  expensive 
in Milwaukee than  in  Detroit 8 

Mr. HATTON. I am not; I do not  know  what  the cost of power is 
in  Detroit. 

Mr. POWELL. About  what is the cost of horsepower?  What is the 
cost to  you  people! 

Mr. HATTON. I say  it costs us seventy-seven  one-hundredths of a 
cent  per  kilowatt  hour,  and  horsepower is about  three-quart,ers of a 
kilowatt in round  numbers-six-tenths of a cent,,I  should sa,y. 

Mr. MIGNAULT. Is there  any  nuisance  resultlng  from  the  drying 
process! 

Mr. HAmoN. No. The gases  must be washed, and  then  after pass- 
ing  through  the  washer  are  taken  into  the  plant itself-into the 
liquor, and the liquor is a deodorizer; so there 1s no odor arises from 
the cooking of the  sludge, as we call it. 

Mr. MIGNAUL". That  is  the  drying of the  sludge? 
Mr. HATTON. Well,  that  is  what we call cooking. , 
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Mr. I'OWE:LL. This  is  not  the  same  principle of the  two tanlrs  where 
the  material  is  taken  into one tank  and  has x certain  bacterial  opera- 
tion, antl then passes into  another  tank,  and  then  finally  into  beds? 

Mr. HATTON. No. 
M I . .  I'OI~ELL. You Irnow the system  to  which I refer;  they had it  in 

England  in one place, and then  started  it  in  Cnnadx,  antl  it was not 
it sncccss? 

Mr. ITATTON. That  is,  they passed from aerating becls-" 
Mr. P o ~ v e r , ~ .  No; they passed  first into :In inclosed c11:rmber: where 

the 1)acteria  destroyed  it. 
Mr. HATTON. ]I should  imagine,  from  what you say,  that  must be 

the process by which  both  the  aerobic  and  the  anaerobic  bacteria  are 
the destroyers. 

Mr. I'O~VELL. Exactly. 
M r .  H A T T O N .  We do not  want  any  anaerobic  hacteria  in our process, 

hecallse it prodnces  septic  action,  which  is  inimical  to o w  process, be- 
W I I W  it :~I)sorI)s the oxygen ard  inte~~fcres  with  the efficiency of the 
process. 

Mr. 1 ' 0 ~ ~ 1 ~ ~ 1 ~ 1 ~ .  Can yo11 t:&e the slntlge from thc: Imhof! t:rnlr  ancl 
use it, or treat i t  thc? s:mltl :IS yuu are trexting tlw s111tlge t h w c  in N i l -  
Wallliee no\v ? 

Mr. IIATTOX. We can; Init the  trouble is that  the  sludge  from  the 
ImhofT tank, :IS we ha\-e  found  it  in  Milwaukee,  only  contains  ahout 
from 1 to 1-& per  cent of nmmoniacnl nitrogen  at most, and  that does 

for Its recovery. I want  to  say  another  thing  about  this 
whic ry is of interest.  There  is  no  odor  about  the  operation of the  plant 
a t  all. Yon can stand over  one of the tanlrs as it is  heing  aerated  and 
have  no  odor come to  you, or no  odor  throughout  the  entire  plant, 
unless  you  let  the  sludge  stay  undried. 

Mr. TAWNEY. To  what  do you attribute  the lower  percentage  in  the 
sludge  taken  from  the Irnhoff tanks? 

Mr. HATTON. The fermentation process removes the ammoniw from 
the sludge.  Well,  practically  all  the  reduction of the  sludge  in  the 
Imhoff  tank  proposition is the  fermentation process, and of course 
that  removes a  large  portion of fertilizer  values  in  the  sludge. 

Mr. MACRATIT. Are  there  any  weak  features  in  this process that you 
look forward  to  correcting 1 

Mr. HATTON. There  are some  problems  which  we  are  investig:rting, 
with  a view of getting  a  more economical  use of the  air,  and  thus a 
lower cost of operation,  and  that problem  concerns the diffusion of 
the air in  the  tanks.  We  are  trying  out  three  methods of diffusion. 
We are  not  prepared  to'  say  yet  which is the  most economical. I am 
giving you the figures  based  upon that,which we have  used, and our 
whole  efforts  now are  being  directed  to  reducing  the  amount of air 
used. That  is the  principal  point which  we are  mrestigating  at  the 
present  time. 

Mr. TAWNEY. How does the  operating cost of your  system  compare 
with  the  operating cost of the Imhoff  tanlrs? 

Mr. POWELL. The  operating cost of the Imhoff tank is considerably 
less than  the  operating cost of our tanlrs. They have no  air  to pay 
for,  and  very  little  plant  attendance to pay for. 

Mr. MAGRATEI. AS I understand  you,  the cost to  the  municipality 
under. our system is less than  the cost under  the  other  system? 

Mr. & ATTON. The cost of the Imhoff tank, you mean? 
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Mr. MAGRATII. Yes. 
Mr. HATTON. That  is true of installations of any  magnitude. 
Mr. TAWN$,Y. Installation,  but  not  operation? 
Mr. I IewoN. On both-that  is, taking  into  consideration  the  value 

of t he  sludge recovered. 
Mr. MAQI~.ATIL. Your systcm  costs the  municipality  less  than  the 

other  system ? 
Mr. I-IAT'J'OS. Providing  they sell the slutlge. I want  to make it 

plain  to you gentlemen  that I an1 not giving you this  infomntion 
as it  nl:~y  1)crtain  to IIctroit or EufYaIo or m y  other  city,  but :IS it 
concwns RlilwanBee, bec:Insc: I an1 not  in a position  to spe:tlr of i t  
herc, not  knowing yo.ur situation. 

Mr. Tnwsm. You state tha t  you rec~ntly  had your plant  examined 
t)y a. n11mber of thc  leading  consulting  sanitary  engineers of the 
country,  and  that while they all  agreed  that your system  was success- 
ful ,  so far as puriiication of scw-agc was concerned,  they  expressed 
doubt :IS to  the  disposing of the  sludge. On what do they base their 
slrepticism or doubt with reference to  the sludge  disposal? 

Mr. I-IATTON. Past experience. 
Mr. TAWNEP. Your  past  experience? 
Mr. 1 - 1 ~ ~ r . o ~ .  No; 1)ast experience of the  sanitary  engineers  who 

have esl)resscd that doltlk. As I started  to sny,  or I think I did say 
at  the  beginning of my remarks,  th:lt  disposition of the  sludge was 
the  greatest  problem,  both  in Europe and America, ant1 this W:LS so 
easy, a )pwrently, to dispose of, that  they were from Missouri and 
11ad to t, e shown. 

Mr. TAWXEY. After seeing the way in which you clisposed o f  sludge 
in Milwalrkee plant, did that  satisfy them or remove their  doubts a s  
to  the efficiency of your  method ? 

Pvzr. HAITT~W. 'l'hcy have not seen it  yet. 
Mr. TAW XI^:^. I thought you said  thoy  personally  visited  it. 
Mr. HATTOPI'. They have personally visited it. We put it in opera- 

tion, but our  press  broke  down. We have  only  put  this  portion of it 
in  operation  in  the  last two weeks, Rntl i t  is only now we have  begun 
to dry i t ;  wc did  not hare a dryer before. 

341.. M1~>~A\t jI ;r .  I)o you use the  rotary dryer? 
Mr. I l a . r ~ o ~ .  The rotnry direct dryer. 
Mr. bl.\lu:a.rlr. I intcrrupt,ed you when you were about to  say that 

i n  90 days you wolllcl demonstrate something, : I n d  yo11 s topptd 
Mr. €i.-irrros. 1 toid tllese engineers th:rt i n  90 days J would clernon- 

strate  the possibilities of disposing of the sil1dge. but I have already 
tlcIr1onstl~:ltcd i t  L)cforc the end of the !)O (lays. I think I said  that  at 
Spl*:lc~~sc: SOIIK? t h e  ago in an atldrcss 1 delirered. 

Mr. 31.\~1:~\~1~11. I n  a11 address m~cle, I think.  in 1915 you expressed 
some doubt as to  the efficacy.of your method  in  winter  months? 

Mr. IT.\~l~os. Y-cs: I did: and i n  older to try out this systlr1n in 
Mi1w:rultec during  the wiriter months was  the  purpose of lmilding 
this l~(i~~().000-g:11lon plant which we are now operating;  that was the 
~ ) r i l n a q  objrct of bllilding thtlt, plant, which cost us $05,000, and we 
gyt i t  i n  ol)erntion the first weclr in Janw1ry : I I ~  we have  opwatecl i t  
cmce continuously with temperatures as low as 'LO" below zero, with 
a clear eftl~~cnt during  the colcl winter  months  coming  out of the 
plant- 11s that effluent which you see there  in  that bottle. We. 1!ad no 
freezing and no  trouble  with ice. We had, of course,  much  lower 
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nitrates  in our  effluent than we had  in  the  summer  months;  in  fact, 
we had  very  little  nitrates,  but we kept  up  the  stability  about 104 to  
110 11olm' average; some of them  went up  higher.  We go on the 
basis of 5 days'  ~tabilit~y  test  instead of 10 days. The  American 
Public Health  ilssociation  suggest  that  fire  days i s  a11 we need. 

YOII ask me ahollt the  relative cost o f  the Imhoff tank  installation 
:~nd opcmlting as compared  with the actiratcd sludge. 011r investi- 
gations  in Afd~vatIlwe  show tllat  the  cost o f  the  I~nhoff  tank,  without 
sterilization. is $6.20 per. million  g:~llons"that  includes  all  overhead 
chnrgrs-as against $7.8 L for  the acti\-:Ltecl sludge. The cost of the 
I r n l l o f f  t a n k -  

hlr. T.\\\-st:.~.. Is that : i n  estimated or actual  cost? 
hlr. ~ I A T T ~ S .  Th:lt is the cost from  the  operation of our plant. 
141.. T.\\YSEY. Actual  operation? 
A l l , .  ~ I A T T O K .  Actual  operation. 
hlr. 'I 'an.s~y. Ts i t  not, an estimated cost? 
Mr. T L \ ~ r o ~ .  No. The cost of the Imhoff tank  with  sterilization, 

redwing the bacteria 85 per cent, \vas $9.51 per  million  gallons, as 
against $7.81 for the  activated  sludge. M:wk you, the  bacterial  re- 
movd  in  the  activated slltdge was 95.5 per  cent for  that  cost,  whereas 
the  bacterid removal in  the Imhoff  with  chlorination was 85 per 
cent: ; l n d  we atttmpted--and  the  report is in here-to sterilize  our 
Imhoff tank efflnent to  that  point  comparable  with  the  activated 
slutlge, and  found  thnt  the cost of the process mas about $14.50 per 
million  gallons. 

Prof. PIIELPS: 1 3 0 ~  much  chlorine does thnt  represent? 
Mr. H A T T ~ X .  Eight  and  fire-tenths  parts, which  costs $5 per  mil- 

lion  gallons, based on 7 cents  per  pound;  that  is 3 cents  per  pound 
less than we were paying  for  it;   and we believed-in fact, we were 
assured-that  if we bought it by  carload  lots we could get  i t   for 7 
cents  per  pound  at  that time. 

Mr. POWF:I,I,. Now, circ:nmstanced or conditioned as Milwaukee is, 
how does the cost of disposing of your sewage, as a t  present  carried 
on,  compare  with  what  it would be if yon dnmped it in  its  raw 
state  into  thr lake.  th:tt is  taking  the raw semage when i t  comes 
from  the  end of  the sewage pipe? Is Milwaukee the  gainer or the 
loser by disposing of the sewage as you suggest? 

Mr. RA\TTON.  Well,  undoubtedly  the  gainer. 
Mr. l ' o ~ v ~ m , .  That  is, by treating  the sewage as yon treat  it,  and 

disposing of the  product,  the  fertilizer,  Milwaukee is the  gainer,  as 
against  dumping  it  in  its raw condition  into  the  lake? 

Mr. €I.\TTow.  Decidedly. 
Mr. P ~ W I C I , I , .  'I'hat is  something  consequential. 
Mr. F 1 ~ ~ n . o ~ .  Yes. 
Mr. Tswmy. Financially,  it is  disposing of the sewage at  a profit, 

as I understand? 
MI-. HarmoN. Oh,  no; 1 do not  want yo11 to  think  that.  We  do 

not  get  enongh  profit  out of 0111' sludge  to  pay for the  treatment of 
the sewage. 

Mr. TAWNEY. That is the inference I drew from your answer. 
Mr. MTCNAuLT. What  you say 1s that   i t  pays to dispose of the 

Mr. HATTON. Yes; there  is a profit in it, but  not sufficient to pay 
sludge  after  the  treatment  process? 

for  the whole cost. 



& l i s .  MIGS.IULT. When  the  sludge  has been treated  you  calculate 
the cost of drying  it  and  disposing of it, and you  make  a  profit  out 
of i t ?  

Mr. HATTON. Yes. 
Mr. POWELL. Take a  million  gallons of sewage at  the  point of de- 

livery  here  in  Detzoit,  and  assume  Detroit  to be circumstanced or 
conditioned  just  the  same as Milwaukee  is  from a sewage  standpoint, 
what would i t  cost to  bring  that sewage up to  the  point  at  which 
you  take  it  for  the  purpose of manufacturing  into  fertilizer? 

Mr. HATTOA-. I t  costs $7.81 per  million  gallons,  and we get  there- 
from  practically $3. I am  taking  the lowest  estimate now, making 
a cost of $4.81 for  the  treatment of sewage. I think  that  answers 
the question. 

Mr.  T.\wA-EY. For 1,000,000 gallons? 
Mr. HATTON. Yes;  per  million  gallons. 
Mr. POWELL. Where does the $3 come in! 
Mr. HATTOW. It is  the profit from  the sludge. 
Mr. TA\VXE,Y. Deducting  the cost of treating  it? 
Mr. HATTOW. Yes. 
Mr. POWELL. The  actual cost is $4.81. 
Mr. HATTON. Yes. 
Mr. POWELL. Following up  the question Mr. Magrath asked  you, 

to  anticipate  any  necessary  outlays  you  made  for  improvements, 
witho’ut  regard  to  this,  taking  the  machinery as it is to-day, is there 
anything  that you think would come in  to  disturb these  features  and 
upset  them  in  the  present  conditions? 

Mr. HATTON. As to  the process! 
Mr. POWELL. Yes. 
Mr. HATTON. Nothing  that  has been discovered so far. 
Mr. POWELL. You  do  not  anticipate  anything? 
Mr. HATTON. Nothing  at  all; if I did, sir, I would hardly be war- 

ranted  in  recommending  to  my  board  the  expenditure of t,wo and 
a half  millions  for  this process. That  is the best  way to  answer  that,. 
We have  adopted  this process, and  are  going  ahead  to  built it as soon 
as we  get  our  land,  which  has  to be condemned  partially. 

Mr. MAGRATII. Before  you leave the  subject, rnally municipalities, 
as you  know, dump  crude sewage into flowing water,  and conse- 
quently  they  hare  not  arranged  their collecting  sewers at  any  par- 
tlcular  point. In  the  application of this system of yours  is j.t neces- 
sary  that  there  should be H collection of the sewage at  some pa.rticnlar 
point, or could it be applied  quickly  to  those  existing  municipalities? 

Mr. HATTON. That  is  one of the  features  about  the process. While 
it is always  desirable  to  get one point  to  dispose of your sewage, where 
the cost is considerable for  intercepting sewers to  get a t  that one 
point it is better  to  divide up those  numbers of points,  providing you 
can do so without  nuisance  and a t  less cost than  the  intercepting 
sewers, and  with  this process it can be built  and operated. in  the 
heart of the  city  without  any  nuisance :wising. I think  that  answers 
the question, does it no t?  

Mr. MIGNAULT. Is there  any difference in  that respect  between  your 
treatment  and  the Imhoff tank  treatment? 

Mr. HATTON. I think  not.  There is no  odor  that is objectionable 
about an Imhoff tank 
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Mr. A ~ I G X A U L T .  I mean as to  the necessity of intercepting  sewers? 
Mr. I-IA'I'ToN. I think  not. 
Mr. iIhx,\ur:r. I n  eitlIer case, the  (pestion of intercepting sewers 

is :I question  to be consiclorecl. according  to  the  lnyont of the  ground? 
Mr. HA\TTOS. KO: not  altogether  that;  according  to  the  layont 

of  the  ground ant1 :tccor{lin& to the process  which yon propose. If, 
for instance, y o r ~  shc1111tl go Ilevond tlw 1111hoff tank process and  put 
in  sprinkling filtclrs 0:' nitrifying heck, then yon would  have to  get 
outside of the  city,  in  order  to  prevent  the  nuisance  arising from those 
M s .  

Jfr .  M I ( ; s A \ u r x .  Pe!-ll:lps I did  not m a l x  my me:lning clear. Is, 
there  atl\~:mtage i r l  your system as to the  ~nnltiplying of the  trext- 
rllrnt wo~*ks. i n  o1~1rr  to a v o i d  the construction of intercepting sewers?, 

111.. J € . \ w o ~ .  Itetwcctn the two wo~.l;s? 
11~. m c ; s , \ r J ~ A ~ .  Y ~ ) ~ .  
3rr. HATIWN.  KO: T think  not. 
Mr. l 'o~v~m, .  I 'or~r  process is  not  afected  by  atmospheric  condi- 

Mr. I-T.\won.. KO: except that- 
3fr. Powem.  I<xccpt  extreme cold ? 
311.. 11.twm. I-es. W e  hare  to use more air  in  the cold weather 

than we clo in the warm \veather, in  order  to  get  the same  quality of 
effluent, approximately  this  winter 12 per  cent  more air. 

M r .  POWELL. It means  practically 12 per cent  additional  cost? 
Mr. IIATTOS. O f  the air alone; but  this cost I have  quoted is the 

act1l;ll cost of sunlmer :Incl winter  conditions. 
Mr. I~'ENKI:LL. May I ask :I question ! To what  extent would i t  be 

necessary to all on^ untrentetl  water  to escape because of rainstorm? 
M I - .  l-IL\TTon.. W e  :~rv anticipating :I t  the  present  time, osr will 

anticipate  in  this  plmt, 150 gallons of r a i n  water  per  capita;  that is 
all  the  rain  mater  that  will be cxrriptl to  the  plant, :and that rain 
water will hc treatetl  the same ns the t1r.y-weather flow. The  balance 
of the  rain  water  will , g o  into  the  river. 

tions :at :dl ? 

Mr. I%xver,L. That  is per diem? 
Mr. IT.L~'T~IN. Per capita; 150 gallons per capita  per day. 
Mr. I)ow. May I ask the witness  wl~cther I am  correct  in  my 

summing up  of the  :Idvantage of his  method over the ImhofT tank 
method, in that it tends  to redncae the  net cost by prodncing a readily 
ma~*ket:lble fertilizer;  that  is  thc essential advantage. A n 1  I cor- 
rect  in so understantling '? 

hlr. IIATTOX. Not  altogether, sir. ;\s far as your st,:ltement goes, 
it is  correct, brit to  get a removal of 95 per cent of bacteria from the 
r x n r  senage, it costs considerably  morc to  do it by the Imhoff tank 
a n t 1  sterilization  than  it does by this process. , I just  quoted  the 
fipmls. 

Mr. Dow. Tlwl  initi:~lly,  thc  :Idvantage  is  that,  with equal oper- 
ating costs :L highel.  removal of bacterin is possible  by this process? 

Mr. T-IawoK. Yes. 
Mr. nom. And in  :~dtlition  thereto,  there  is x. certain  commercial 

:tdv:lntage, in  that  the  product  is  readily  marketable? 
&fr. H A T T O N .  Yes. 
Mr. Dow. Much  more  readily  marketed  than  the  Imhoff  product? 
Mr. HATTON. Yes;  that is true. 
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Mr. Dow. As regards  the  latter  phase of the  situation, am I cor- 
rect  also  in  my  supposition  that  the  present  prices  for  fertilizers  are 
abnormal,  having  regard  to  the  prices  prior  to  the  war, say 19142 

Mr. HATTON. No ; the  price of two  and :L half  per  unit is :the price 
that existed prior  to  the  war;  the  price of ammonical  nitrogen  to-day 
is  considerably  higher  than  that. 

Mr. Dow. The  figures  given  are based upon  what  might be con- 
sideretl  normal  markets,  and  not  upon  the  present  very a.bnorma1 

Mr. HATTON. Yes;  for instance,  phosphoric  acid is worth  to-day 
10 times as much as the  quotations I hare nsed in malring mly vt1111a- 
tions. 

' prices? 

Mr. '~ATVNEY.  Have you any  questions,  Prof.  Phelps? 
Prof. PHELPS. No. 
Mr. DALLYN. Just  one  point  that  Mr.  Mignault,  brought  out. 

Comparing  the  results of pour process with  the  Imhoff  tank,  Mr. 
Mignault  rather  concluded  that  the Imhoff tank could be used in  the 
same  location as your  plant. Is it  not  true  that  the effluents from 
the  two  types of treatment  compare  as  the  two  samples on the  table, 
activated  sludge effluent being  clear,  and  that  from  the Imhoff 
lank  turbid ancl discolored,  similar  to raw sewage? 

Mr. HATTOW. That  is true. I ansnelwl  that  with  the itlea of 
nnisance to  the  adjacent neighbor. 

Mr. DALLI-X. What is your  actual  sa\ing,  as you :Icttlally  contem- 
plate  placing  interceptors,  collecting  the sewage, in  the  ado'ption of 
your  method? 

Mr. ~ ~ T T o N .  We  are  saving  about $iL,Ooo.ooo in carrying ollt the 
subaqueous  tunnel a rnile ancl a half  oat  to  sea, as the  original bonrtl 
of engineers  suggested. 

Mr. POWELL. I understood you to  give  that as the  esthetic  feature? 
Mr. HATTON. Yes;  not onlp esthetic  feature,  but  the  purification 

feature;  in  other words, the local engineer h:ts indicated  that he 
would not  permit,  with  his  sanction,  any sewage disposal  plant 
which  would  deposit  that  much  suspended  ma.tter  in  the h a1 4 )or. 

Mr. MIGNAULT. The question I put  to you was to  ascertain,  in 
case they  decided  to  establish  other  treatment  plants  in  order  to axToicl 
constructing sewers, whether  your  system  had  any  advantage over 
the  Imhoff-tank  system ? 

Mr. HATTON. As I answered  your  question  before, I was looking 
upon it with a view to  nuismce  to  the neighborhood. As to  nnisance 
which  might  arise  from  the,  discoloration of the  water, I shonltl say 
the Imhoff tank would  be fa r  more  deleterious in  that respect than 
our  process;  hut as to nuisances  arising  in  the  waters due to deconl- 
position,  assuming  that  the  st'erilization of t'he  Imhoff tank  liquor 
is complete,  then  the  two p h n t s  would  be  practically  eyual, as t o  
r?nisances arising  outside of the discoloration of the  water. 

Prof. PEIRLPS. I n  regard  to  the  matter which  Mr.  Mignault has 
brought  out, I think it should be stated  that, as f a r  as the  city c~f 
Detroit  is concerned, and  also  as  far as Buffalo  is  concerned,  tllr 
question of interceptors, or of local plant, mas not determined 1)y the 
character of the  treatment,  but was determined solely  hy the ph.vsic::! 
c~)nditions-that is, i t  d a s  impossible for  us  to locate the loci11 plants 
and  thus save the  interceptors, by rensm of the levels of the spn'ers 
and  the inaccessibility of available  lund.  We dit1 consider locnl 
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treatnlent,  and  if  it hat1 been feasiljle it would  have  represented 
considerable s:iving. T h e  tletelxlination is not  conditioned by the 
ch:lracter of the  treatlnent. 

you ollr sinccrc tllnnlcs tor yonr  al)pc:~ring  before us, coming  from 
Mil\vanlter for that purpose, and  giving 11s the  very  interesting  and 
cl(?ar statcmcmt yon h:~ve concerning the operation o f  your plant  in 
Milwaukee and  the process of it. 

Mr. I’o~~ELT,.  We c:m :dl ass& to  that. 
Mr. (;ART)SER. Without  any question. 
Mr. MT(;KAUIX. You refer to the  plhlishecl  report of the city of 

Mr. HATTOK. I would be glad to g i v e  i t  to  the commission. I a m  

Mr. TAWNEP. That  is  the  only  one you have? 
Mr. HATTOS. Except  our  own office copy. 
Mr.  MIGNAULT.  And  the process is described! 
Mr. HATTON. Quite well J and  the results. 
Mr. M m m T ~ r .  I suppose it is  impossible  to  get  copies of this  any 

pl:Ice Z 
Mr. Ha~rox.  Well3  there  are some of them  in  public  laboratories 

throughout  the  country  and  among  engineers ; but  we  had :L prettv 
lively  demand  for  them  and we only  had 500 copies  issued, and  they 
are  all gone. That  is a copy I picked 1113 on  my  desk  yesterday. 

Mr. RICH. Mr. Chairman, I have a brief  statement  here  regarding 
lake  currents  which  would  elucidate wh:it Mr.  Ratton was  not  qmte 
familiar  with. 

Mr. Goddard;  assistant  engineer  at  Grand  Rapids of the TJnited 
States  engineer office! read a paper  before  the  Engineers’  Club, of 
Grand Rapids  in  April, 1916, which  included  his own experience, as 
well as a  compilation of the  results of the  studies of others  and cover- 
ing a number of years. His conclusions  were that  the  currents  in  the 
Lakes  are  produced  primarily  by  the  winds  and  secondarily by varia- 
tion  in  barometric  pressure. 

Milwaukee. Is that  available? 

sorry to  say it is the  last one. 

Wind  currents follow the  direction  of  the  wind. 
Pressure  currents flow from  high  to low pressure  areas. 
The flow through  the  Straits of Mackinac  in  either  way,  according 

as  the above conditions  prevail. 

STATEMENT OF MR. THEODORE A. LEISEN, GENERAL SUPERIN- 
TENDENT OF THE WATERWORKS OF THE CITY OF DETROIT. 

Mr. TAWNEY. Mr. Leisen,  you are  the  president of the  Great  Lakes 

Mr. LEISEN. No, sir. 
Mr. TAWNEY. Are you  connected  with  that  association? 
Mr. LEISEN. I hare  a letter  from  the  secretary  asking me to repre- 

sent  the  association at  this meeting. 
Mr. TAWNEY. Have you examined  this  report of the  consulting 

engi.neer of the commission? 
Mr. LEISEN. I regret  to  say  that I did not see that  report  until 

ycsterday  at  noon,  and I think you  can  realize that I have  not;  While 

Pure Water Association, are you not?  
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1 had  endeavored  to  read  over  a  nart of it I’have  not been able to 
digest it. 

~~ 

Mr. TAWSEY. What  are  the  functions of your  organization! 
Mr. LEISEN. The  functions  are  largely th; questiGns from  the  sani- 

tary  point of view of preserving  the  purity of the  waters of the  Great 
IAkes. 

Mr. T2\wx~s:~ .  It  is :L voluntary  organization? 
Mr. LETSICS. It is  a  rolnntarv  organization  without  any official 

strmtling. It is  simply  an  ansilia.ry  to  the  health  departments  in  an 
’ unofficial way, I should  say. 

Mr. TAWKEY. Where  are  the  headquarters  located? 
Mr. LEISEX. Practically  they  have  no  headquarters. 
Mr. PO’\T’RLL. T%7ho are  the officers ? 
Mr. LEISEX. Mr. -Paul Hansom,  of.  the  Illinois  State  Board of 

Health, is the  secretary ; and Dr. Charles J. Hastings is president. 
Mr. P ~ ~ ~ E L I , .  H a s  your  organization  followed  the  work of the  In- 

ternational  Joint Commission in  this  investigation? 
Mr. LEISEN. My familiarity  with  the  organization is alnlost  nil. 

As  I say, I had a  conversation  with  Mr.  Hansom  in New Yctrk rela- 
tive  to  the  matter a  few  weeks  ago, and  he  asked me if I was  still  a 
member of the association. As a matter of fact:  that  did  not come to 
a definite  point  until I got  his  letter  asking me to  represent  them 
here. Officially, I am  not  in a position to  say  very  much  about  the 
nssociation or  what  they  have done. It is a newly  organized body. 

Mr. POWELL. When was it  organixed? 
Mr. IAErsEN. Some  time  during  the  past  years. 
Mr. POWELL. What  are its purposes? 
Mr. LEISEN. I think  the  preservation of the  purity of the  waters 

Mr. TAWNEY. And  also  the  connecting  rivers, I suppose? 
Mr. LEISEN. Well, yes. 
Mr. TAWNEY. Have you any  statement  which you  desire  to  make to  

the commission in respect to  the  pollution of these  waters! 
Mr. LEISEN. As you understand, I am  the  general  superintendent 

for the  board of water  commissioners  here  in  Detroit,  and  as  such 
have  charge of the  water  supply. So, naturally,  my  interest  from 
that  point of view would  be toward- 

Mr. TAWNEY. You  appeared  before  the commission two  years ago, 
when we wepe here,  did you not ! 

Mr. LEISEN. Yes, sir. 
Mr.  TAWNEY.  And  at  that  time you gave  us  full  and  detailed  infor- 

Mr. LEISEN. I believe the  points were  generally covered  then. 
Mr. TAWNEY.  Have you the same  process  now that you had  at  that 

time ! 
Mr. LEISEN. With  this differenoe: At  that  time we were treating 

the  water  with  hypochloride of lime as a  disinfectant.  We ha,ve since 
changed  to  liquid  chlorine  treatment. 

of the  Great Lakes. 

mation  concerning  the  water  purification? 

Mr. TAWNEY. What  has been the  result ‘1 
Mr. Lmsm.  There has been no  radical difference in  the  result. 

The  results  obtained  from  the use of hypochloride of lime  have bee,n 
almost idmentical with  those  obtained  from  the  use of liquid  chlorine; 
possibly  some  elimination of the  taste  in  the  water. I do nol; believe 
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the  complaints of taske of chlorine  have been of any  moment at  all 
since the  liquid-chlorine process was adopted. To that  extent I con- 
sider it an improvement  and it is a little  more cleanly. It is a nicer 
process,  more methodical,  and  more  mechanical  in its methods. 

Mr. T A ~ N E Y .  You  have  only one intake? 
Mr. LEISEN. Yes. 
Mr. TAWNEY. What is its capacity! 
Mr. LEISEN. It is  10  feet  in  diameter  and  a  little  over 300 feet  long. 

Its capacity, of course,  would vary  with  the  head permissible on the 
shore  end. 

Mr. TAWNEY. How  many  gidlons  are you consuming  per  day ! 
Mr. LEISEN. We  are  consuming  at  the  present  time  about 130,000,000 

Mr. TAWNEY. That  is, a day of 24 hours? 
Mr. LEISEN. Yes. Our highest  hourly  capacity  for  any one  period 

Mr. TAWXEY. The  hour  consumption was at  that  rate? 
Mr. LEISRN. That  'cvas the  peak  load,  yes;  for one hour  during  the 

past  year. 
Mr. TAWNEY. Have you  studied  this  problem  in  connection  with 

the  matter of sewage  disposal at  all,  or  do you deal  entirely  with  the 
water  end of i t? 

Mr. LEISEN. I have  no official connection  with  the sewage  disposal 
proposition ; but  my  interests  are  simply  those of an engineer in  the 
problem,  and  as a citizen. 

Mr. TAWNEY. Have you had  any cases of typhoid  fever  in  the  city 
of Detroit  in  the  last  year or two? 

Mr. LEISEN. Yes ; there  have been cases, not  abnormal.  The  ty- 
phoid-fever  death  rate  has been reasonably  constant  for  the  last  few 
years  and  comparatively low. 

Mr. TAWNEY. Have you gentlemen any questions to ask? If not, 
that  is  all, Mr. Leisen. Are  there any other  gentlemen  here  represent- 
ing  the  city of Iletroit who wish to  be heard  on this subject 8 I see 
that  the  mayor of the  city has just come in,  in  time  to witness the 
closing of these  hearings. He may  hare  something  to say. If he has 
we shall be glad  to  hear  from him. 

Mr. M A R S .  I do not  know  really  what you have  done  this  morning. 
Mr. TAWNEY. Well,  gentlemen, it seems that  this closes the  hear- 

ing. I n  concluding  the  hearing T hare been reqnested,  on behalf of 
the commission,  to extend  to  the  mayor of the  city of Detroit ~ n c l  the 
council of the  city  our  sincere  thanks for the conrtesy which has  been 
.extentled t o  11s in  giving 11s the use of this council c1lnml)er: I can 
assure the  mayor  and  the council that  the commission  sincerely alp- 
preciates,-not  only  the corwtesy that has heen extenclctl to 11s. h t  also 
the  hearty cooperation  which we have received from  the officials of 
the  city  since  the  beginning of the  investigation,  and we sincerely 
hope  that when  our final recommendations are  made  to  the  two  Gov- 
ernments  they  will receive the  approval :md  support of the  city of 
Detroit  and of the  neighboring  cities as well. Thanking you  gentle. 
men for  your  appearance  and  courtesy, I will state  that  the  hearings 
are now closed. 

Mr. MARX. I want  to assure  you of our continued  cooperation. 
(Thereupon,  at 12.30 o'clock p. m., the  hearings  were closed.) 

t o  160,000,000 gallons  per  day. 

mas at  thme rate of about 190,000,000 gallons  per  day of 24 hours. 



R,EMEDIES FOR THE POLLUTION OF BOUNDARY WATERS. 115 

INTERNATIONAL JOINT COMMISSIOIX, 
Ogdemburg, AT. Y., Friday, August 1916. 

The commission  met a t  10 o'clock a.  m. 
Mr. Gardner presided. 
Mr. (;ARI)IZER. Gentlemen, you will  kindly come to  order.  In hu- 

gust, 1912, the  Governments of Canada  and  the  United  States  jointly 
referred  to  the  1nternatlon:d  Joint  Commission  for  investigation  and 
report,  under  the  terms of Article TX of the  treaty of January 11, 
1900. certain  qnestions  relating  to  the  pollution of boundary  waters. 
Ilriefly stated,  these  questions  are:  What  are  the  extent, causes, and 
Iod i t i e s  of such  pollntion?  How  may  such  pollution best be 
remedied ? 

It  is  safe  to  say  that of all  the questions with  which  the commis- 
sion  has  had  to  deal  this is by far  the most  important.  Nothing  can 
be more  vital  than  the conservation of health,  and  that  is precisely 
t.he object of this  investigation.  The  population  directly  tributary 
to  the  boundary  waters between Canada  and  the  United  States 
ilmounts  to  over 7,000,000, and it is  estimated  that over lti,000,000 
are  carried  annually  in  steamboats  on  these  waters.  The  pollution 
of honnclnry waters  is a direct menace to every  one of these  millions 
of citizens of the  two  countries. Its prevention  will be of inkalcu- 
1 able  benefit. 

I n  investigating  the first question the commission was  fortunate 
enough  to secure the services of Dr. Allan J .  McLaughlin, of the 
United  States  Public  Health  Service,  and now  commissioner of 
trcnlth of Massacllnsetts.  Associated with  him  were  Dr. J-. W. S. 
McCnllongh,  Prof.  John A. Amyot,  and Mr. F. A. Dallyn, of the 
Provincial Board of Health of Ontario.  Under  the  direction of 
these officers bacteriological  surveys were carried  out  throughout  the 
bonnclary waters,  from  the St. John  River  in  the  east  to  the  Lake 
of the Woods in  the west. They  also  had  the  cordial  cooperation of 
the Public I-Iealth Services of both  the  Federal Government:; and of 
the States  and  Provinces  on  these  boundary  waters.  The rtmlts of 
tllis investigation were  embodied in  progress  report  submitted  to 
the two  Governments  in 1914, to  whlch  was  appended  a  very com- 
plcte  report  hy  the  sanitarv  experts of the commission, outlining 
the  extent of pollution  in  the  different  localities  and  the causes to  
which it WHS attributed. 

I h v i n g  tlisposed of the first  question, the commission took  up  the 
second, >Is to remedies. As a first step,  a  conference  was arranged 
in New York with  six  eminent  sanitary  engineers,  George W. Fuller, 
Earle I3. Phelps,  and George C. Whipple, of the  United Stakes, and 
F. A .  Dallyn, Mr. S. Lea,  and  Theo. J. LafreniBre, of Canada, 
whose testimony  furnishes  an  invaluable  record  on  the  engineering 
side of the question. As a  result of this conference  certain  broad 
fundamental  principles were  established,  upon  which  any  remedial 
action  must be based. The services of Prof.  Phelps were  secured  as 
consulting  sanitary  engineer to  the commission, and  under  his  direc- 
tion :I series of careful  studies were  made, with  particular reference 
to  the  interception  and  treatment of riparian sewage  on the  Detroit 
ant1 Niagara  Rivers,  the chief areas of pollution. Public  hearings 
wcre  held in  the cities and  towns  along  these  waters  in 1914, and 



116 R.EMEDIES FOR THE POLLUTION OF BOUNDARY WATERS. 

a p i n  in  the  present ye,ar, to afford every  opportunity to  the ~ L I -  
nlcipal and other  authorities intclrwtcrl  to pnt  their riews before 
the commission. 

I n  March, 1$116, the  consulting  sxnit:~ry engineer  submitted  to  the 
commission his  rcport npon renledial  mcasnres. Before  closing  the 
Ilrbarings the commission  deemed it desirable to give those  interested 
in  health  matters  on  thc St. Lawrence an opportunity to  come for- 
~ w r d  and  present  their views. TT7ith that object in \ iew it was de- 
cided to hold  a  meeting  in Ogdensburg to-day.  Afterwards  the 
commission  will  proceed to  prepare for sltbmission t,o the  two  Qorern- 
ments  its  final  report,  both as to  the  estunt ancl causes of polution 
a n t 1  as to  the remedies  best  designed  to s:kfegnnrd the  health of the 
Canadian  and  American  communities  along  the  boundary. 

Xot only arc we here Io confcr wit11 those  interestecl in healtll  mat- 
ters,  to find  remedies for the removal o-f tlw c a ~ ~ s e s  of pollution,  but 
to ascertain  to  what  extent and by w11:1t methods,  system, or lack of 
system are  the bounda.ry  maters i n  this c:oulmnnity bcing  polluted  in 
c:ontrarention of the  terms of the  tlwtty  nlade between the I3ritish 
Empire and the  Unitctl  States, mllicll provitles that " These  waters 
shall  not be polluted on either  sidc of the line to the  injury of health 
or property  on  the  other,"  and also to  serve  notice that  the  time  is 
drawing  near when 110 raw sewage  will be allowed to flow into these 
waters.  and  all  comrnmities  in  the near future will be required  to 
treat  their sewage by some process of purification befo're being 
allowed  to use the  waters of the  boundary as an avenue for its dis- 
charge.  The commission therefore desires to hear fronl  representa- 
tires of the  cities  and  towns  bordering on the  St.  Lawrence  River as 
to  what is being  done  at  this  time and what  plans,  if  any,  are  being 
considered for  the  future  to  remow  thc causes of pollution  in  these 
boundary  waters. 

By  direction of the  chairman, Secrctary Burpee  then  read  the 
not ice  of the meeting to be held at O g d e n s b n r g ,  which m a s   s e n t  to 
interested  municipalities  and officials in  the TJnited States ancl 
Canada,  together  with  copies of the repomrt of the  consulting  sanitary 
engineer of the commission, and also the  list of the  municipalities to 
whom the notice and  report were  sent. 

The notice and  list  are as follows: 

SoTl('1C. 
.TIV.T 7, 1916. 

DEAR.SIR: I am sending you a copy of the  report of the  consulting  sanitary 
engineer npon remedial I I I ~ W I I ~ P S  in caonncvlion with the ~)ollntion of honntlary 
waters  investigation.  The  cun~mission  intentls  to hold t t  henring :it Ogdensburg, 
N. Y., ])robably towrtl  tllcl  f.rltl of Auglist. I will :ttlvisc. you of the ex;lc3t (late 
as soon as it has bccn tlccitletl. hIrxnw11il~~ the :~ccoln],allyin::~t~~~i~~~~ report is sent  to 
you so that   yo~lr  enpilleers :tntl othcr oltiwrs I I I : I ~  be i n  :I position to give the 
cornmission the benefit of thcir views :It 1-110 hcnrinp. If you require any addi- 
tional copies of the  report,  please let me know. 

Tours, very, truly, 
~ " , Secreta,ry. 

JIunicil~alities  to whom notire WIS sent : 
Cape Vincent. N. Y. : Clayton, N. Y. : Thousand 1sl:lntl l':trk, N. Y. ; Alex- 

andria Bay, N. Y. ; Morristown, N. Y. ; Ogclcnshnrg, N. Y. ; Waddington. N. T. ; 

Cartlinac,  Ontario ; l\lorrisburgh, Ontario ; Cornwall, Onttwio. 
Kingston,  Ontario ; Gananoque, Ontario : Brockville, Ontario ; I'rescott,  Ontario ; 



REMEDIES FOR THE l’OL1,UTION O F  BOUNDARY  WATEFS. 117 

The  chairman, specifically mentioning  each  municipality  in  the 
above  list,  called for the nanlcs of persons  appearing  in  their  behalf, 
.as well :IS the IL:I~ICS of :my others  who  desiwtl  to onter a n  appear- 
ance, :ml the  following appearmces were annol~nced : 

AlT1.:.\1L\XCES. 

I’rof. $:ark B. I’llelps, of the T:I:itecl States  l’ublic  Hcalth  Service, 

Dr. J .  W. S. McCnllougll. of Toronto. (’anada. nletlicd 11e:llth 

F. D:zllyn, Toronto,  Canada,  sanitary enginew, prol-incial 

W .  J .  Stewart,  Ottawa,  (lanadn,  representing  the  department o f  

,James White,  Ottawa,  Canada,  assistant  chairmnn of the conserva- 

Francis S. King,  representing  the  Dominion  Marine  -issociation. 
George A. Wright,  mayor of Brockville,  Ontario. 
W. H. Kyle,  chairman of the  public  utilities of Brockrille,  Ontario. 
G. H. Bryson,  city  engineer of Brockville,  Ontario. 
Dr. A. J. Macauley,  medical  health officer  of Brockrille.  Ontnrio. 
,T. R. A. I,ang,  member.of the council of Rroclruille, Ontario. 
,J. E. Chrysler,  member of the council of Brockrille.  Ontario. 
(2. J.  Sheriff,  member of the council of Brocltrillc.  Ontario. 
George IC. Dewey, city  clerk of Brockville,  Ontario. 
F. 8. Evanson,  mayor of Prescott,  Ontario. 
R. R. Dowsley,  superintendent of the  water  and  light system of 

G. F. Darrow, chairman of the water bonrd of Ogclensbnrg, N. Y. 
Andrew Irving, chairman of the  board of public  works of Ogdens- 

Frank  Chapman, member of the  board of commissioners. of 

Mr. GARDNER. We  will  first  call on the  mayor of Brockville. 

I~~ashington ,  I). (:., consulting  sanitary engineer of the conmission. 

o f i c ~ ~ ,  p~.ovincial  board of health of Ontario. 

l ) o : ~ r ~ l  of hea.lth of Ontario. 

pub1 i c  works of Canada. 

tion commission of Canada. 

Prescott,  Ontario. 

bnrg, N. Y. 

Ogdensburg, N. P. 

STATEMENT OF MR. GEORCIE A. WRIGHT, MAYOR OF BROCKVILLE, 
ONTARIO. , 

Mr. WRIGHT: Mr. Chairman  and gentlemen. I shall  have rery little 
to say,  personally.  We  have  with us 0111- city  engineer  and  medical 
health officer, who  will be able  to  give yon whaterer inform:ltinn yon 
require  and  to ask for  whatever  information we ourselves  desire. It 
is needless to  say that we :we very  much  interested  in  this  question. 
Pure  water  has been a big problem  with ‘11s in  the  town of Brockville. 
Within a year we have suffered severely from  impure  water. There- 
fore we are  looking  at  the  present  time  for w.xys and means  to secure 
2, supply of pure  water. We have been dealing  with  the qllestion of 
filtration,  but  the  matter has not been definitely  settled  bv 11s yet. 

As to  the  disposal of our sewage, our civic officers will give you 
information  regarding  that. I do  not  think it is necessary €or me to 
take up any more of your time  than  to  introduce  to  yon, first, our 
medical health officer, Dr. Macauley. 
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Mr.  GARDNER. Y O U  obtain  your  water  from  the St. Lawrence  River, 

Mr. WRIGHT. We  take  our  drinking water from  the  St.  Lawrence 

Mr. ~ /~TGNAULT.  Do you discharge  your  sewage  into  the St. Law- 

Mr.  WRIGHT. Untreated. 
M I * .  TAWNEY. You said that yort had suffered  severely from  impure 

watcr  within  the  last  year.  Will  you  kindly  state  what  your  experi- 
ence TTRS in  that  regard! 

do you! 

River  and  discharge  our sewage into it. 

rencc Xiver  treated or untreated? 

Mr. WRIGHT. We  had a typhoid  epidemic  about a year  ago. 
Mr. TAWSET. How  large  an  epidemic did you have  in  your town! 
Mr. W R I G H T .  We  had about 180 cases. 
Mr. TATVNEY. What is the  population of Brockville? 
Mr. WRIGHT. About 10,000. 
Mr. TAWNEY. HOW many  deaths were there? 
,211.. WBIOIIT. Fourteen. 
Mr.  GARDNER. Was that  the first  instance of typhoid  that you had? 
Mr. WRIGHT. It was the  first  epidemic. We had a  break  in  one of 

Mr. TAWNEY. Did you trace  the  source of the epidemic to  the pol- 

Mr. W m x r T .  Yes. 
Mr. POWELL. What  is the cause of your  pollution? 
Mr. WruGr-rT. We  think  the sewage is  the cause. 
Mr. P~WELL. Sewage  from  where? 
Mr. WRIGHT. From  the  town o f  Brockville. Of course, as I stated, 

there  was  a  break  in  our  sewage  pipe  which  permitted  the  contami- 
nation. 

our pipes,  which I think  had  something  to  do  with  the cause of it. 

lution  in  the  river  water? 

Mr. I’owmr,. I s  the source of your  intake  farther  upstream? 
Mr. WRIGHT. It is above our sewage ontlet; yes, sir. 
Mr. MICNAULT. How Par above? 
Mr. Wwwrr. Not n great distance, hut much farther out in  the 

river.  The  town  engineer  will be able to give you that  information. 
Mr. POWELL. If yonr  intake is farther t1pstrenm than  the  ontlet of 

the sew:xge, how can  the  sewagc be r(yonsib1e  for  the tronble? 
Mr. WRIGHT. We  have x considerable  eddy. On account of the 

eddy in the river we occasionally  find  sewage  above the town. 
Mr. POWELL. That  is the town’s  own sewage? 
Mr. WRIGHT. Yes. We find that  the  river ‘there is Contaminated, 

and we find a great  deal of difficulty in  obtaining  any  samples of pure 
water  in  the  river  anywhere  in  the  neighborhood of the town. 

Mr. YOWELL. Are  there  many  shoals  in  the  river  which cause a de- 
flection of the  current? 

Mr.  WRTGHT.  Yes ; there  are a great  many  shoals. 
Mr. POWELL. That  leads  to a mixture of the  waters 011 both  banks? 
Mr. WRIGHT.  Yes. 
Mr. MIGXAULT. Is there  any  sewage  in  the  river above Brockrille? 
Mr. WRIGHT. There are, some small  summer  resorts above the town, 

and I nnderstand that a limited amount of sewage goes in  from them. 
Mr.  POWELL. Row  fa r  is it from  Brockville  to  Gananoque? 
Mr. WRIGHT. A little  over 30 miles. We  do  not feel that we are 

contaminated fTom Gananoque,  though. 
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Mr.  POWELL. I suppose  you hare  never  made  an  investigation  to 

Mr. WRIGHT. No. 
Mr. MAGRATEI.  You  would rather  have  those  questions  directed  to 

Mr. WRIGHT. I think so. I will  ask  our  health officer, Dr. 

see whethe,r yo11 are  or  not? 

your  health officer, would  you not?  

Macauley, to  take  the floor  now. 

STATEMENT OF DR. A. J. MACAULEY, MEDKAL HEALTH OFFICER 
OF BROCKVILLE,  ONTARIO. 

Mr. GAILDNER.  What is your official position, Dr. Macauley? 
Dr. MACAULEY. I am medical  health officer  of Brockville. 
Mr.  GARDNER.  How  long  have you  occupied that  position? 
Dr. MACAULEI-. About 15 years. 
Mr.  GARDNER.  What  has been your  observation  in  regard  to  the 

water  supply  for  the  city of Brockville? 
Dr. MACAULEY. The  water  supply,  the  untreated  water, for  years 

has been found  to be impure. It is much  more  impure now than it 
was  some years  ago,  but we hare  always  found colon bacilli in  the 
water. 

Mr. GARDNER. I n  your  opinion,  does it increase in  amount  as  the 
time goes  on '1 

Dr. MACAULEY. It certainly  has  increased. 
Mr. POWELL. To  what do you attribute  the  increase? 
Dr. MACAULEY. I suppose it is  the poUution. There is a. constant 

emptying of sewers into  the  water  all  the way up. As you will  find 
by  investigation,  the St. Lawrence  River  is  polluted  all  the  way  up, 
even  above the  towns  where  the  summer  resorts  are. 

Mr. &!IGNAULT. There  are a large  number of  boats that ply on 
the  river,  are  there  not? 

Dr. MACAULEY. There  are a great many boats ; I could riot say  as 
to  the  number. 

Mr. MIGNAULT. I suppose the  islands and  the  riparian communi- 
ties  are  increasing  in  population,  and the irlcrwse  in  sewage  would 
be the  logical  result? 

Dr. MAC.ZUI,EY. Yes, sir. 
Mr. TAWNEY. Have. yon ever made any  independent  examinations? 
Dr. MACAULAY.  Examintitions  have heen made by our board. They 

are  made  every  week I think  from  four  to  six sarnides a meek are 
analyzed! and  the  raw  water is now found  to be constantly  polluted. 

Mr. TAWKEY. Have you a water-filtration  plant? 
Mr. MACAULEY. We  have  not.  We  chlorinate  our  water  by  gas 

Mr. POWELL. What  would be the  average  summer  contamination, 

Dr. MACAULEY. We find colon bacilli  practically  constant  in 5 to 10 

Mr.  GARDNER.  Do you notice  any  difference  in  the amoulnt of pol- 

Dr. MACAULEY. I think  it is practically  the  same;  perhaps it may 

Mr. MIGNAULT. What  have you  done  locally to  remedy  the  situa- 

clllor.int <t t' ion. 

expressed in colon  bacilli ? 

cnbic  centimeters. 

lution  in  minter and summer? 

be a  little  higher  in  the  summer season. 

tion, Dr. Macauley ? 

http://clllor.int
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Dr. MecauLEY. Our epidemic was tluc .to an accident. The  in- 
take  pipe we have now estentls TOO f w t  out into the  St.  Lawrence 
from  the dock, but tllc! one we had before’ extended  only  a  little 
over 100 feet into  the river.. There  is :m eddy that  flows down to 
I’iclcetts I’oint right I)elow 13~ocl;viIlt:, a ~ ~ d  it, goths right  straight U ~ J  
buck along tlle e l~ore;  [Itit O I : ~  S F \ Y : I ~ C >  pipe  extentls :\l.)out ‘300 feet; 
down  and  about 800 feet  from  the  shore. I n  December  about  two 
years ago a boat  anchor  got  a l1old  of the sewer pipe  down below o11r 
intake  pipe  and opened it,  about 200 feet from shore. It made’ an 
opening in  the  joint of the  pipe,  and we got  the polllition from the 
sewage into  the  intake pipe. That  is undoubtedly  what  caused  the 
epidemic. When  that WIS remedied  the  epidemic  stopped. 

Our  water  is  chlorinated. \Ye use about 100 pounds of llypo- 
chloride  to 3,000,000 gallons of water. It is put  in as an  equivalent, 
because we use gas  instead of tlle  chlorine. 

Mr. GAIIDNER. I1:tve you l11ore than one  outlet  to your sewage 
discllarge ? 

Dr. ~\IAC.\ULEY. klcls; we llave. \Ye have an  outlet : I t  the western 
entl of tlw to\\-n. 0 1 1 1 ’  engineer  will  gi\.e you the  capacity of that 
outlet. Our  n~tlin  outlet is below the  town and also below our intake 
pipe. 

Mr. I’O\YJCI,L. YOLW systenl of 1)iping  is a, series of s~llnll  pipes, is 
it not! 

Or. MAC\IJLI:T. Yes;  but  there  is  a  trunk :;ewer. 
Mr. ~ ’ ~ w E L I , .  How large are those pipes? 
Dr. Mncxu~,~,:~.  The engineer  can give you that  inform, <l t’ ion. 
Mr. POWELL. Dr. Macnnley, on  which  side of the  river is the 1’1- 

parian  population  increasing  most  rapidly,  on  the  United  States o r .  
tlle  Canadian  side? 

Dr. MACAIJLEY. I tlljnlr it is  increasing  most  rnpidly  on  the  Cana- 
dian side ; perh:tps  not  in  the  surnnler  resorts ; there is quite  a  large 
poplnt ion on the islands, but principally  on tlle American sicle. 
‘I‘he population  is  increasing  very rapiclly  each year. 

Mr. POWELL. When you say on the  Cmnclian side do you mean es- 
clusive of Brockville ? 

Dr. M ~ c a u r , ~ ~ : ~ .  Well, the?; are increasing  every  year. 
Mr. POWELL. As rapidly as  on the  American  side? 
Dr. MACAULEY. I do not  think so wit11 respect to  the  summer re- 

Mr. L’OWELL. What is the  density of the  population  during the 

Dr. MACAULI~::~. I could  scarcely  tell poll that. 
Mr. I’OWXLL. I want to  get  the  floating  population  passing  from 

Dr. R~ACAULEY.  I could  not  give  you that  information.  There is a 

Mr. MICXAUI,Y. There is quite  a  large  summer  population  on  the 

Dr. MACAULEY. There is, particularly  this summer. 
Mr. MIGNAULT. You do  not  make  provision for letting  the surface 

mater of the  city pass into your sewerage  system, do you! 
Dr. MACAULET. Partially it does;  but  it  enters  the St. Lawrence by 

a separate  pipe. 

sorts, because the  majority of the  islands are on the  American side. 

time  that  the  summer  residents  are  there? 

one side to  the  other. 

great  deal of pollution undoubteclly from  the boats. 

islands? 
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Mr. G24RDNER. HOW many cases of typhoid  fever  do you th in j  
dewloped  in consequence of the sewage  pollution  in  your \vatel 
supply 8 

Dr. MACAULEY. At  that  time 
Mr. (:ARDNER. Yes; that  is  approximately how many c:lses? 
Dl ’ .  M~C~ULEY.  There  is   no  doubt  that   the brealring of the 

pipe W:IS practically  the cause of the epidemic. We  haye 1l:ld too 
high :I typhoicl content  alwxys  until  the  water mas heavily chlori- 
nated. W C  h:~ve chlorin:lt.ed o m  water since 1910. 

Mr. ~ ~ M W ~ R .  Previous to that  time  did you hare  an e.pidernic 
of typhoid ? 

Dr. MJi~~i~~~,~~. M 7 e  hat1 in 1909 a slight epidemic. T11rr.e were, 
~ perhaps, 2.5 or 30 cases. I could not  give you the  exact n1m&r now. 

l v e  had none  in 1910. The dredging  that was being  done  along  the 
river  front W:W practically  the cause of the epidemic. We ]lave  never 
1)ectn :IS ? ~ e  from  typhoid as we were  this  last  summer.  We  have 
nevel. had any cases that we could  trace  to  the  water  since it has been 
l~igllly  chlorinated. Still our  water  is always suspicious, and  if 
anything  went ~vrong  with  the  chlorination  plant we mould slwely 
hare  typhoid. 

Mr. MIGXATJLT. At the  time of the  last  epidemic  the -water  was 
ch1orin:ttecl ? 

Dr. nf4cau1,~~.  Yes; but i t  was not  chlorinated  highly  enough.  We 
practically  got  sewage  into our water  pipe. 

Air. POWELT,. I suppose  there mal;; too great a burden  thrown  on your 
chlorinating  sptem ? 
Dr. MdCAULEY. Yes. 
Mr. P o w m L .  In   the  official circles of your  city  has  the q.ue,stion of 

purification of your sewage  ever been mooted or discussed 8 
Dr. MACAULEY. Not of our sewage. We  have been for some time 

agitating  very  seriously  the  question of putting  in a filtration  plant. 
M r .  POWELL. That  is fdr  ~7our  water for consumption? 
Dr. MACAULEY. Yes. 
Mr. PO\VEI,L. But  what  ahout  the  sewage? 
Dr. MACAULEY. The sewage is never  treated. 
Mr. MAORATEI. Have  any  demands been made  upon you by the 

public-health  service of Ontario  to  improve  your  system? 
Dr. MACAULEY. We  hare  been notified that  the  time would come 

when we would have  to  do Lhat. We are  trying  to get our filtration 
plant  in. We thought l ~ s t  year  that me practically  had it. 

Mr. POWELL. You would look after  your  water  and  let  the  other 
fellow look after  the sewage ? 

Dr. MACAULBY. Sclf-preservation  first,  always. 
Mr. MAGRATXI. Have yon any  complaints  against  the  pollution of 

water from this side  crossing  over  to  the Chadian  s ide? 
Dr. MACAULEY. I do  not know that  we  have.  Examinations  made 

by  our local  board  have  shown  that  for  several miles up thle river  the 
pollution is practically  constant  in  the  raw  water. 

Mr. POWELL. Across  the  whole  river? 
Dr. MACAULEY. Right across the channel. We  examined  all  the 

Mr. POWELL. But  you have  had  no  independent  examination? 
Dr. MACAULEY. Yes;  we have. 

way across. 
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Mr. POWELL. And  that  independent  examination showed  the  same 

Dr. MACAULEY. Practically  the  same. 
Mr. POWELL. Showing  that  contamination  extends  across  the  whole 

Dr. MACAULEY.  Across the whole  channel  and  all  the  way  up. 
Mr. POWELL. Has  any  opposition  on  the  part of the  citizens  to 

purification of the sewage, or sterilization of it, ever  manifested 
itself? 

Dr. MA4CAULEY. I think  not. It has been mooted,  but  no  definite 
action  has been taken. 

Mr. POWELL. Why was  not  definite  action  taken  in  compliance 
with  the  request of the  provincial  board? 

Dr. MACAULEY. I think  the  lack of funds was the  main  thing. 
Mr.  MIGNAULT. Did you  ever  have  studies  made as to  sewage treat- 

Dr. MACAULEY. No ; I think  not;  not for Broclrville  especially. 
Mr.  MAQRATH. It is just  your  water  supply  that you are contem- 

plating  improving? 
Dr.  MACAULEY.  At  the  present  time  that is all. We know that w e  

shall  have  to  improve  the  other  in time. No doubt it is  dangerous. 
Mr.  MIGNAULT. But  you  have  not  seriously  considered it so f a r?  
Dr. MACAULEY. I can  not  say  that we have. It has  not been brought 

to  my  notice if it has been. 
Mr. POWELL. The engineer  can  probably  answer  this  question,  but 

his  experience  may  not  go  far  enough back. Has  any  investigation 
ever been made  as  to  the  natural  facilities  that  are  afforded  for 
sedimentation  beds  and  things of that  kind on  the  other  side of the 
boundary ? 

results as our  examinations? 

chanpel Z 

ment  in  Brockville? 

Dr. MACAULEY. I think  not. 
Mr. POWELL. Have you  ever  heard of any  complaints  owing  to 

sewage from vessels passing up and  down the river? 
Dr. MACAULEY. Yes; we have  heard  complaints.  During  the  year 

1909 one of our  wharves  was  in  bad  condition,  and  many of the  large 
boats  stopped at  a point  that was  practically  over  the  end of our 
intake pipe. That  was  doubtless  the  cause of' our epidemic. There  is 
no  doubt that  the  year  the  boats were  there  there  was  an  epidemic. 
We  went so f a r  as  to  prohibit  the  boats  staying  there.  We  pro- 
hibited  the  large  liners or passenger  boats tying  up  to  that  wharf. 
For some months,  however,  they did  tie  up to the  wharf. 

Mr. POWELL. As a man  having  to  do  with  sanitary  matters,  what 
is your  opinion  regarding  the effect of the  boats  discharging  the 
sewage  into  the  river? Is the  discharging of that sewage  into  the 
river  detrimental  to  health  on  your  side? 

Dr. MACAULEY.  Undoubtedly. 
Mr. MAGRATII. I would  like  to  say,  Mr.  Chairman,  that if Dr. 

Macauley as the  health  officer of a  great  town  along  the  river  here 
wishes  to  make  anv  statement  to  the  commission  he  may  do so. He 
may  have  gotten  the  idea  that  he  is  here  to  ask  questions.  If  he has 
anything to say  on  the  subject,  this is the  time to say it. 

Dr.  MACAULEY. I do  not know  of anything  special  at  this time. 
Something  may  later  suggest  itself to my  mind. 
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Mr. TAWNEY. Can  anyone  here  give  us  information  as  to  the  num- 
ber of vessels passing  up  and  down  this  river  in  front of Blrockville? 
Is there  any  record  that  would  give  such  information? 

Dr. MACAULEY. I do  not  think we have  any  such  record. 
&fr. ( ; x m N m .  I suppose, Dr. Macauley, that  you  are  willing to  

my that  the  tonnage  passing  up  and  down  the  river  here  is  very * 
large? 

Dr.  MACBULRY.  Certainly  there  are  a  great  many  people  passing 
up and clown the  river  on  the  line of boats,  the Kingston and  the 

' T O T O ~ O ,  especially this season. Owing  to  the  fact  that  the season 
has been n very  hot  one,  the  boats  have been  crowded  all  summer. 

Mr. POWELL. I suppose  the  reports of the lock  masters of the  canals 
wonld  give us some idea of the  number of boats  passing  up  and 
cl o w ? .  

Dr.  MACAULEY. I do  not  think so, because a  large  portion of the 
travel comes from the  train or  from  Brockville;  but a large  number 
of passengers  would go only  as  far  as  Prescott. I think it would  be 
only  a  fractional  part  would go to  Montreal. 

STATEMENT OF MR. G1. €I. BRYSON,  CITY ENGINEER OF BROCK- 
VILLE, ONTARIO. 

Mr.  GARDNER.  Mr.  Bryson, you are  the  city  engineer of 13rockville, 

Mr. BRYRON. I am. 
Mr. GARDNER.  How  long  have you held  that  position? 
Mr. BRYSON. Four  and  a  half  years. 
Mr.  GARDNER,  Have  you  with  you  plans of your  sewerage  system? 
Mr. BRYRON. No ; I did  not  bring any. They  are  on file with  the 

commission's  original  report of 1914. 
Mr.  GARDNER.  Can  you  give  us  a  general  outline of the  character 

of your  szwera,ge  system! 
Mr. BRYSON. The  town is divided  into  two  systems.  One  system 

discharges  into  what is called the west-end  division. The  main 
sewerage  area  takes  about  three-fourths of the  area of the  town  and 
discharges  about 820 feet  from  the  intake  pipe. It starts  with  a 16- 
inch  outlet  and  then  follows  up  with  an  8-inch  outlet  in  the  river. 
The  original system  was  laid  out  to  take  only  sanitary  sewage,  but 
for some  reason that was  abandoned. The west-end  system is a 
%inch  pipe,  except  the  small  piece of 8-inch  cast-iron  pipe  running 
into  the  river.  That  discharges  about  half  a  mile  above  the  intake 
pipe. It is  practically  all  sanitary  sewage. 

Mr.  GARDNER.  What  is  the  nature of the  surface of the  country 

are  you? 

there? Is it flat? 
Mr.  BRYSON. No; it is  very  hilly.  We  have  really  three  water- 

sheds  in  the  town. 
Mr. GARDNER. As an  engineer,  would it, in  your  judgment, be very 

difficult  to  put  an  intercepting sewer in  there  for  the  purpose of 
purifying  the sewage 1 

Mr. BRYXOX. Plans  have been gotten  out for intercepting  all  the 
vest end  sewage and  bringing it into  the  main system. 

Mr.  MAGRATH.  Have  those  plans been approved  by the public 
health  service? 



124 R,EMEDIES FOR THE POLLUTIOPr’ O F  BOUNDARY WATERS. 

Mr. BRYSON. No; they  have  never  gone  to  them,  but it is a recom- 
mendation  from  them  that  the sewage from  the west  end be pumped 
into  the  main sewerage system. That  was one of the  conditions con- 
tained  in  the  original  order,  that  the west end sewage be passed into 
the  nlthl sewerage  system. 

Mr.. POWELL. Wh:lt is  the  estimated cost of that  work? 

Mr. (;sxmm. That  was  a suggestion for the  purification of ~ O L I L ‘  

Mr. Bauson.. It was  just  simply to divert  the sewage so it would go 

1541.. GMDNER.  You  have  never  taken  into  consideration  the  purifi- 

Mr. BRYSOK. No; nothing  has been done  about  that. 
Mr. 1’owmI.. What  is the  axis of this  rotary area where yon have 

Mr. BRYSON. I beg  your  pardon? 
Mr. POWELL. There is a back flow on  the  Brockville side. What is 

the major axis, and  what is the  minor  axis :1 
Mr. BRYSON. It flows west to  about  the  Canadian Pacific  Railway 

dock and then  turns  down  the  river. 
Mr. POWELL. About how fa r  is it from where it starts  to fiow up   to  

the  end of the  curve Z 
Mr. Bnrso.~. It starts  about  half a  mile below the town. I should 

think it is  out  about 800 feet. The  intake is supposed  to be across 
the  present  eddy. 

Mr. I3ItTSON. Rhont $10,000. 

sewage? 

out below the  intake. 

cation of your  sewage  before it is discharged? 

t h e   h c B  flow? 

Mr. POWELL. Jus t  beyond it, near  the  margin. 
Mr. BRYSON. Yes. 
Mr. POWELL. During  your  time  has  the  pollution  increased  very 

much? 
Mr. BRYSON. It has increased  with  the  population  in  the  western 

end of the town. 
Mr. POWELL. Have  you  ever  made  any  estimate as to  what  the cost 

would be of sterilization  by  sedimentation or otherwise of the sewage! 
Mr. BRYSON. No, sir. 
Mr. MAGRATH. So far as  I can  gather, you have been the chief of- 

Mr. BRYSON. I think so, Mr. Mngrath. 
Mr. GARDNER. Your concern has been chiefly in  regard  to  your  water 

Mr. BRYSON. It has been to  protect ourselves. 
Mr.  GARDNER.  And  you  have  no  complaint  to  make  about  the  water 

Mr. BRYSON. No. 
Mr. MIGNA~T.  Are  there  any  large  towns below Brockville  that 

Mr.  BRYSON.  Prescott is the  only possible place  that could  be af- 

Mr. POWELL. There is no  surface  sewage  that passes into  your west- 

Mr. BRYSON. There is very  little ; nothing to speak  of. 
Mr. POWELL. Does all  the  surface sewage in  the  lower system pass 

fender  against  yourself  in  the  past. 

supply ? 

being  polluted  in  the  stream  above  you Z 

would  be  polluted  by  your  sewage :1 

fected  by it, I think. 

ern system.! 

into your pipes? 
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Mr. BRYSON. It passes into  other  pipes  now;  but  for  the  last  four 
vcars we have been taking  out  such  surface sewage as we could be- 
cause \Te have been having  very  heavy floods in  the lower  pipes of 
the town. 

311.. POWELL. Coulcl you avoid a pumping system in  disposing of 
your sewage '! 

Mr. I 3 a u s o ~ .  No;  we  have  to  pump.  The  location of a plant would 
be very tlifhxlt  from  the  present  point of discharge. 

Mr. ~ ' O W ~ L L .  Hare yon :my idea  from  what  eleration 370~1 would 
I l a v r  to pump  the sewage in  order to  dispose of it. 

JSr. Bnmolu. I think  to get land we woulcl have  to go outside 
of the  town  limits  entirely. 

Mr. POWELL. But  how high would  you  have to go? 
Mr. BRYSON.  About 90 feet. 
Mr. POWELL. That  wonld he quite  expensive? 
Mr. IJILTSON. Yes. There  is  no  available  land  in  sight. 
blr. 1bfAaRaTrr. l'ou have  no  general  statement  that you wish to 

make rewarding  this  situation,  have you ! 
Mr. I?RYSON. Dr. Macauley  was  asked  about  the  pollution  in  the 

riwr. Last year I went  out  all  over  the  lake  taking  samples  and 
sent  them  to  the  provincial  board of health.  Everyone showed  con- 
tamination.  We crossed the  main  channel  and  right  over  to  the 
I\tlleric:m  side. We went up the  river  to Big Island. 

Mr. GARDNER. Did that  investigation cover the whole  surface of 
the  river  from  shore to shore! 

Mr. RRYSON. We  took  samples  every 400 feet  right acros;s. 
Mr. POWELL. Have  there ever  been any  complaints  made by the 

Mr. BRYSON. No. 
Mr. POWELL. You  have  never been threatened  with  any  lawsuits? 
Mr. BRYSON. No. 
Mr. EVANSON. May I ask Mr. Bryson a question? 
Mr. GARDNER.  Certainly. 
Mr. EVANSON. Mr.  Bryson, in speaking of purifying  the sewage of 

the  town of Brockville  you  said it would  have to  be pumped  for a 
considerable  distance. Do not  the sewers go  down some of the  prin- 
cipal  streets of Brockville? 

lower  communities  on  your  side  against  the  sewage? 

Mr. BRYSON. Yes. 
Mr. EVANSON. Is it not possible that a plant could  be  built  under 

ground  beneath  those  streets  to  take  care of the  sewage? 
Mr. BRYSON. I do  not  think so. I think we would  have to  spend 

too  much  money  in  rock  excavation. 
Mr. EVANSON. I know that  Mr.  Murray, of Toronto,  suggested  that 

system to me  s6me years ago. He  said it could be taken  care of with- 
out  pumping  at all. 

Mr. BRYSON. Our outlet is in  rock now and it is below the level of 
the St. Lawrence. 

Mr. POWELL. There is not  much  rise  and  fall of the St. :Lawrence 
Xirer here,  is  there! 

Mr.  RRYRON. No ; not  very much. 
Mr. POWELL. About  what is the  range? 
Mr. BRYSON. About 4 feet a t  Brockville. 
Mr. POWELL. Is there  much  shallow  water on the  Brockville  side? 
Mr. BRYSON. Not  along  the  main  water  front. It is only  along 
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the west  end that  it begins  to  get shallow. There  is a  shoal  over - 
there. 
Mr. POWELL. Is there  an  area  there of some  acres of shallow water? 
Mr. RRPRON. Yes. 
Mr. POWELL. Could you not  dike  it off? Or would that  be  too 

Mr. BRYSON. Yes ; it would be too  expensive. 
Mr. GARDNER. Is there  anyone else from  Brockville  who  wishes 

to be heard? 
Mr. WRIGTTT. Possibly we might  hear  from  the  chairman of the 

water commission, if  the qnestion of filtration is of any  interest t o  
this commission. 

Mr. GARIINER. This commission is  not so much  concerned  about 
the  purification of your  water  supply  as  about  the  porification of 
your sewage. 

Mr. W R I G H T .  I understand  that.  The  point we wish to  establish 
is  that so f a r  as om- experience  goes we have  not been able  to find 
pnre  water  in  the  river  irrespective of any  pollution  that comes from 
the  town of Brockville.  While  no  donbt  there is polh~tion  from  the 
sewage in  the  town of Drockville, at  the same  time  in  all our ex- 
perience  with  the  river we have been mable ,   to  find pure  water  in 
the  neighborhood of the  town,  either above or below the sewage 
outlet.  Therefore, we have come to  the conclusion that  the  river  is 
polluted  irrespectiue of our sewage. 

Mr. MAGRATTT. Do you ]mow of any  community  treating  the  sewage 
above  you I, 

Mr. WRIGHT. No, sir. 
Mr. C * A m m a .  The commission wo11ld be glad  to  hear  from  the 

expensive ? 

chairman of the  water commission. 

STATEMENT OF MR. W. H. KYLE, CHAIRMAN OF THE PUBLIC 
UTILITIES COMMISSION OF BROCKVILLE,  ONTARIO. 

Mr. KYLE. Mr. Chairman  and  gentlemen:  We  had  tests  made of 
the  water above the  town,  away above any  contamination  from our 
sewage, and I believe to-day  if we could get  pure  water above Brock- 
ville we could put a pumping  plant up there. 

Mr. MAGRATH. And  treat  your sewage so as to  leaw  the people 
below yon in  the same  position? 

Mr. KYLE. We  are  in  the position that we take  that  as  an  interna- 
tional  qnrstion,  and  there would be no use of their  treating it unless 
i t  is made  general.  The  water  is  polluted  also  from  the  big  insane 
wsylllm there.  That will  have to  he taken  into  consideration  when 
the question of the  town of Brockville is considered. 

Mr. GARDNER. Where  is  that located, in reference to  your  city? 
Mr. KYLE. It is about a mile below our city. I believe we can  not 

get  any  pure  water  in  the  river  at  the  present  time  and  that we shalI 
have  to  treat  our sewage and also put  in a  filtration  plant. I believe 
that  the  trouble  in  our  water is caused by shipping. I remember 
passing one df those big  liners  in a motor  boxt  one clay. I do  not 
know what sort of an  apparatus  they  had,  but  they  dumped  the 
material.  and  ererybody  immediately  grabbed  their  handkerchiefs . 
and  held  their noses until  they  got by. I believe that  has a great 
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deal  to  do  with  the  contamination of the  water.  Many of the  summer 
residents  also  wrap  their  garbage  in  paper  and  throw it in the river. 

Mr. (~-WDNER.  That  is increasing  in  amolint? 
Mr. KYLE. Every year. 
M r .  M r G x A u r r .  H a w  yo'n any idea as to  the  summer  population 

above Brockrille ? 
Mr. K Y L E ,  Practically  all  the  islands are occupied now, :IS well as 

the shores, by  summer  residents,  and  at  Alexandria Bay .there arc. 
thollsauds  and  thousands of people  every  day. I think we are  get- 
ting  more  contamination from the  vicinity of ,ilesandria IBny than 
we are  perhaps  from Gananoque. 

Mr. $hN.4UI,T.  How f a r  are yo11 f l - o m  A1~x:~ndri:t I h y ?  
Mr. KYLE. Abo'nt 22 miles. 
Mr. MIcmacLT. How fa r  are you from  Gananoque? 
Mr. KYLE. Abont 30 miles. I think  probably  in  another  year we 

will  filter our water. I think  the  water  should be filtered, no matter 
whether  the sewage is  treated  or  not. 

Mr. MrGNLiTm'I'.  I suppose  the  point you  make, Mr. Kyle, is that 
mless  all  communities  treat  their sewage, the  treatment of s.ewage at  

Mr. KYLE.  It would not affect us  and wonld  not affect the other 

Mr. &[rcwAur,T. I n  other ~ o r d s ,  the  water :IS it comes down from 

Mr. KYLE. Yes. 
Mr. MIGWAULT. And I suppose,  inasmuch as the  summer pc~pnl a t' loll 

on  the  islands is increasing, yon  co~lld  hardly expect that  any system 
of treatment of sewage or g a r h g e  going  into  the  river  could be ever 
attempted? 

Mr. KYLE. I do  not  know  just how they  would  get  after  them. But 
they  would  have to  burn  the  ga,rbage  and  treat  their sewage. It is a 
serious question for the  municipalities.  They  have all issued deben- 
tnres for putting  in  plants for  the  disposal o f  the sewage, I suppose 
with  the  permission of the  Government.  Some  towns  can  (lo it very 
easily,  but  in  our  town it would be a very  serious  question. 

Mr. MTGNAULT. I understand  that  no  studies have heen m:ltle as to 
sewnge treatment  in 13roclrville. 

Mr. K Y L E .  Well, not  to  any  great  extent.  The engineelas hnvt: 
informe,tl 11s that  i t  would IJA a very  expensive  nndertnlting on :I(--  
count of the rocky  formation  and  the  hilly  ground on  which we :IW 
located. 

Mr. PowmL. As I understantl you, your  personal view is that ther*o 
should be a general  prevention of the  deposit  into  the river of r aw 

Mr. KYLE. Yes; it is r n p  view that it should I)e prerentetl by Imth 

Mr. I'owmr,. You think  it shoultl be prerented by all conccmctl? 
Mr. KYLIC. Yes; by all concerned. 
Mr. POWELL. All commnnities should be plmhihitetl from deposit- 

Mr. KYI,E.  Yes, sir. 
Mr. MTGSATJLT,. Yon  would  still hare  trouhle from the  carnpws on 

' Brockville  would  not  help you 8 

towns. They would still have  to  chlorinate. 

Broclcville  is already  polluted. 

sewage ? 

the TJnitetl States  and Cnnacln. 

ing raw sewage into  the river. 

the isltmtls, even if the commnnities treated  their  sewage? 
80964--17-"9 
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Mr. KYLE. Yes. 
Mr. GARDNER. And  from  riarigation also! 
Mr. KYLE. Yes, s i r ;  also from  navigation. 
Mr. POWELL. You  are  in  favor of that  as applying t o  the whole 

community,  but  you  think  that it would  be of no  avail  for  any 
particular  community  to  attempt  purification because of the com- 
munities  above? 

Mr. KYLE. Yes, sir ; because the  boats  would  still  contaminate  the 
mater. 

Mr. POWELL. Have you ever brought  to  the notice of the steam- 
boat  association  the  pollution of the wntt:rs of the  river  through 
the boats :1 

Mr. KYLIC. Only  by  ordering  tllem  away  from  our docks. We hare 
:L clock at the  pumping  station where the  boats  sometimes  land,  and 
we hare  refused to allow  them to land;  but  that  applies more to  our 
old int:llte pipe  than to the  present one. 

M I - .  l?owm,r2. Uut  the  fact  remains tll:tt their presence there  has 
the effect of polluting  the  water? 

Mr. KYLE. We  simply  ordered  them  away  as a precaution. 
Mr. YOWELL. Was  it a  mere  precautionary  measure  or was i t  be- 

cause they  were a source of pollution? 
Mr. KYLE. At  that  time we believed they  were  stirring  up  the 

mater,  and  the  diver  told us that  the  bottom was all soft stuff and 
i t  would  be naturally  stirred  up  and  go  into  the  intake pipe. They 
can not (19 that now. There is no  question but  what our water  with 
the new intake pipe is very  much  better  than we got before. 

Mr. POWELL. Then,  what 1s the  ground of your  complaint? Is it 
against  the  steamboats  in  that  they  stir up the  deposit a t  the bot- 
torn of the rirer, or that  they  add  to  the  pollution? 

Mr. KYLE. At the  present  time  they  add  to  the  pollution. I do 
not  think  they stir it up  to  any  great  extent. 

Mr. POWELL. And you believe that is it real source of danger? 
Mr. KYLE. Yes. 
Mr. MAGRATII. Do you think  that  the passenger  traffic is of suffi- 

cient  size to  be  a danger? 
Mr. KYLE. I do. I think a  thousand  people  coming  out on a 

boat  would  produce  pollution  in  the  river. 
Mr. GARDNER.  Have  you  any  idea of the  number of people that 

passed up  and  down  the  river  in  boats  during a season within  the 
past  two  years? 

Mr. KYLE. The excursion  steamer Thousand Islander goes out 
with a thousand people. It very  seldom  goes  farther  than  Alexan- 
clria Bay,  which  is  about 28 miles  from  Brockville. 

Mr. POWELL. How  many  trips does she  make  a  week? 
Mr. KYLE. She makes a trip every  day,  practically ; but  that is 

only  one of the boats. 
Mr. GARDNER. Do you think  that  on  an  average  a  thousand peo- 

ple a day  pass up and  down  the  river  during  the  period of naviga- 
tion ? 

Mr. KYLE. For  the  total  number of boats ; yes, sir ; very  many 
more. I think  that  around  Alexandria  Bay  there  are  two or three 
thousand people, or more,  perhaps,  every  day, because the  boats 
from  Kingston  run  in  there. 



REMEDIES FOR THE POLLUTION OF BOUNDARY WATEBS. 129 

Mr.  Dewey  has  just  informed me that  he  thinks  there would  be 
30,000 people during  the  day  within 30 miles of Brockville on pas- 
senger  steamers. 

Mr. GBIIDIUER. That  would have  reference  to  the  whole  navigation 
season ? 

Mr. DEWEY. Yes: and  during  July  and  August I think it would  be 
;I very  conservative  estimate  tu say that  there would  be 35,000 people 
on steamers  every  day. 

Mr. POWELL. About how many  freight  steamers  pass  up  and  down 
daily ? 

Mr. D E ~ E Y .  I could not  sly.  There is a continuous  line of them. 
The  majority of the  boats  that go through  the  Welland  Canal,  freight 
ha t s ,   t ha t  pass  down  the  river,  pass  by here. 

Mr.  GAKDNER. I do not  suppose  you  have  any  means of knowing 
what  the  average  river  population would  be during  the  entire  navi- 
gation season Z 

Mr. DEWEY. KO, sir. 
Mr. GARDNEH. It \voulcl fall off greatly, of course, after  what you 

might  term  the vacat,ion  season ? 
Mr. DEWEY. My  estimate of the  number of people,  tourists,  wo~uld 

be from the  regular  line of boats  and  the  excursion  steamers  passing. 
Mr.  GABDNER. How late  do  these  steamers  run  on  the  river  here? 
Mr. DEWEP. Until  the  middle of September. 
Mr. M s o ~ ~ u r x .  Can you give  us an  idea a s  to  the  population on 

the  islands? 
Mr. DEWEY. On  the  islands  in  the  immediate  vicinity of Brockville 

there  are  about 1,500 people. 
Mr. MACRATII. You  say  Brockville  people? 
Mr. DEWEY. Probably  Brockville people. 
Mr, MIGNAULT. But  from elsewhere than Brockville,  what  would 

the  total  be? 
Mr. DEWEY. The number of nonresidents of Brockville  that would 

be in  the  vicinity of Brockville would not be very  large. 
Mr. MIGNAULT. I am  referring  to  the  population  that  might affect 

the  water  flowing  past  Brockville. 
Mr. DEWEY. There would not  be  any  substantial increase  there, 

but I should  think it would  be  safe to  say  that  there would  be  any- 
where  from 6,000 to  10,000 people in  the  immediate  vicinity of Alex- 
andria  Ray  and  Clayton  during  the  summer months. 

Mr. P o w m ~ .  I was told  that on one  island  alone  there  were  pretty 
nearly 10,000 people as  a floating  population. 

Mr. DEWEY. Yes;  that  is on Thousand  Island  Park. 
Mr. POWELL. You will  find  the  floating  population of Thousand' 

Islands  and  Alexandria  Bay  to be pretty close to 50,000. 
Mr. DEWEY. Yes:  but  these  would  be  permanent  for  the  summer. 

There is practically  none in the  immediate  vicinity of R~rockville 
occnpied by  summer  cottages. 

Mr. POWELL. Taking  the  region  that  we  have loosely  called the 
Thousand  Island  region, what would be the  floating  population of 
thoes  islands  and  the  vicinity  on  the  main  land? 

Mr. KYLE. That  is difficult to say because  they  are  coming  in  bv  the 
thousand  every  day  and  staying a day and then leaving. I[ believe 
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100,000 :1 day would  be a conservative  estimate for the  islands and 
the immecliate  shores. 

Mr. I’OWE:LL. Mr. I h l l y n .  (lid  the  bacteriological exarnin a t’ ions 
that, were m:tde on the  river  here  corer  the season \vhm  the  floating 
population was present ? 

Mr. DALLYN. There were two  examinations macle. We were  on the 
river  with a labo’rato’ry from  about  the  middle of April  until  the  end 
of May,  and  from  about  the  10th of Rllgnst~~  to  the 20th of :illpLlst. 
I t  is reported  in  the  progress  report. 

M I - .   power,^. Have you any (lata,  exact  or otherwis,e. :E to  the swn- 
mer  popnlat.ion of the  district? 

Mr. DALLYN. No; but I think  there is something  in  Dr. McLangh- 
lin’s report  as  to  that.  We  made no calculations ourselves. I know 
the  populations of Cape Vincent  and  Clayton  double  themselves  in 
the  slmrner:  but  what the island  po’pnlation  and  the  excursion pop11- 
lation were I hare n$ any idea. 

Mr. MIGN.\ULT. Is thel~e, any record availahle to S ~ O W  \\.hat  thilt 
summer  poplation :Imonnts to?  

Mr. D.\LLYN. I an1 not sure. 
Mr. MIG;YA~:III: I t  is  rxther  important  to know because that  is a 

featnre.  that  and  the  pollution,  and  it st,rilres me :I t  the  present mo- 
ment. that e17en if the  c-ornml~nities  treat  their sewage and  the  boats 
sterilize  theirs,  there  will be still a danger  from  this s111rlmer p o p ~ ~ l n -  
tion  camping  on  the  islands,. 

Mr. DDALLYN. Yes: that,  is  true.  They will come, of collrse. under 
township  regulations. I do  not know just how they  handle  them on 
the  American side. I n  the  Muskoka  I,akes we make  them  treat  their 
sewage  properly. 

Mr. MIGNAULT. Horn do  they accomplish tha t?  
Mr. DALLYN. They  have  various  methods of getting  at  it. Some 

use the chemical process, and  store it and  pump  it  out  in a nocuous 
form  into beds. Some  lay  piles  through  the  sand. 

Mr. MIGNAULT. What  is  your opinion a s  to  the  danger of pollutiop 
from  your  summer  population ? 

Mr. DALLYN. It is  rery serious. W e  were rery much amnzetl i n  
making a minute  survey on some of the  islands  to find that  their sew- 
age  outlet  and  their  intakes mould be only 40 feet a w ~ y  from each 
other,  making i t  practically  certain  that  the  two would  mingle. 

Mr. TATVNEY. Mr.  Dallgn, I have  here R report which yo11 and Dr. 
McLaughlin  and Dr. McCullongh  made. a portion of which I wish to 
read into  the record. From  page 50 of the. progress  report I rexd as  
follon~s: 

show an average gross pollution,  its  intermittent cllaructer present-s a  menace 
* While rsnmirlntion helmv JVolPc Is1:tntl :rnrong i I w  ‘I’hons:rntl Isltlncln d i d  not 

river  without  purification. 
to  the summer residents in  this sclc.tion wlio t:llcch their supply of.  \ v a t  er from the 

Examinations  made  in  the  vicinity of Broclcvillt? slmvrtl l-lmt t h e  sl~orc? S: I~ I -  
ples collected from  the cross section above l3roclcvill,e cw-rietl cwnsitlctmhle polln- 
tion.  Toward  midstream,  where  dilution :tnd riiisina I1:ltl talcen p1:we. the AUIII- 
ples showed constant  pollution of I f ~ r r  tlegrtv. I3clow IIroc.ltvillt~ tlle major 
pollution  remaincd n e w  the hanks of the yivclr. Snmp1t.s c.ollwtctl in  mitl- 
strwm strowed very little pollution in the early \vorlt hefore narig:ltion openetl. 
T h e  latter work in August sho\vetl a very genwal serious  pollution, tlue prob- 
rlblg to summer resort po1)ultltinn ant1 to bent traBir. Thr c’ontlitioii of the  river 
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between  Brockville and Cornwall is very  bad  in  the  summer montlw, as evi- 
denced by midstream  samples Nos. 266-273. 

Unquestionably, the water from this portion of the  St.  Imvrence River should 
not be used as a water supply  without  adequate  purification. 

Mr. POWELL. It is ;I fact,  is  it  not,  that  the  pollution at these  sum- 
nler resorts is steadily  and  mpitlly  increasing? 

Mr. DALLYN. Iincloubtedly so. 
Mr. T A W N E Y .  There  has been more this  year  than ever  before, 011 

accc~nnt  of the  long  period of hot  weather,  and  also  the  fact  that 
nlany  people  who  have  formerly  gone  abroad  on  their  vacations  have 
remained here. 

Mr. D . ~ , Y N .  Tlhe education of the people has  improved very ma- 
terially  during  the  last few  years, and  they  demand  better  condi- 
tions at the  summer resorts. 

Mr. I’OWE:LL. You are  quite  familiar  with  the  Thousand  Island 
region,  are you not?  

Mr. DALLYN. We  spent  about a ulonth  there.in  small boats. 
Mr. I’OITTELI,. Passing  in  and  out  among  the  Islands? 
Mr. DALLYN. Yes, sir. 
Mr. POWELL. Bearing  in  mind  what Mr. Tawney  read  -from  the 

progress  report  to  the  effect  that  there  was a greater  admixture of 
water above Brockville  than below, that would be due,  would it not, 
to the 1-arious channels  and  rapids  among  these  islands ? 

Mr. DALLYN. Yes, sir;  and  the  channel  is  very  tortuous  just  at  that 
point. 

Mr. I’OWELL. And  there  are  jetties  in  all directions,  which  result 
in a general  churning  and  admixture of the  water. 

Mr. DALLYN. We discovered that  the  Cataraqui  Bay  at  Kingston 
periodically  discharged  itself  completely  into  the St. Lawrence. 
That  would  give  us  a  very  high  pollution. It is simply a tidal effect. 
The  river seems to flow in both directions  opposite  Kingston. 

Mr. MAGIUTEI. How far is it from  Kingston to Charlotte 1 
Mr. DALLYN. I am really  not  aware. I imagine it would be about 

180 miles. 

STATEMENT OF F. s. EVANSON, MAYOR OF PRESCOTT, ONTARIO. 

Mr. Evnxso~.  Prescott lies opposite Ogclensburg on  the  Canndian 
side of the St. Lawrence  River,  and  the  river at this  point  is :Lbout 
1i miles in width. We have a splendid  water  system  in  Prescott 
for a to’wn of its size. Tire obtain  the  water  in  the St. Ikwrence 
River. We have  three  outlets  for  our sewers. We discharge our 
sewage into  the river in a raw condition. 

Mr. GARDNER. I h v e  you  ever  contemplated  the  purification of 
your  sewage  in  any  way? 

Mr. EVANSON. We  have  never  considered it. 
Mr. GARDNEH. You have  never  had it under  co’nsilderatinn? 
Mr. EVANSON. No. 
Mr. GARDNER. I n  your  opinion,  would it be a difficult thing to do?  
Mr. EVANSON. No; I think we could treat it d l  right. Prescott 

has been most  fortunate  in  that we have  not  had  any experience of 
a,n  epidemic of any  kind. Broclrville has been troubled  with  typhoid 
for  some years,  but we have been free  from it. We  never  a,ttempted 
to  chlorinate  the  water  until  Brockrille  had  an  epidemic a few years 
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ago,  and  we  chlorinated  the  water as a precaution. A t  present we 
have  not a case of fever  in  Prescott. You will  find that  the  fever 
cases in  Prescott  are  much below the average. 

Mr. MAGRATH. You are satisfied! 
Mr. EVANSON. We  are satisfied with  the  conditions  as  they  exist 

Mr. GARDNER.  How  long  have  you been treating  your  water? 
Mr. EVANSON. Since  the  epidemic  in 13rockville we have been treat- 

ing it most of the time. I regret  that  the medical  health officer of 
the  municipality could not come here to-d:ty. I may  state  that  the 
quantity of chlorine we put  into  the  water  is lowered at  certain sea- 
sons of the year. 

Mr.  GARDNER.  Did you have  anything of the  nature of an  epi- 
demic in  your  town  before you conlmencecl t u  treat the  water? 

Mr. EVANSON. We  never  had. I was mayor of the  town  in 1910 
and 1911 and  during  that  time I asked  the  medical  health officer fre- 
quently to send  in  samples of our  water,  and  he  did so. H e  took  the 
water  from  the  taps  in  the  town,  and  not  from  the  river,  and it was 
rarely  shown  that it was  contaminated  in  any way. I can  only  re- 
member one  occasion on  which  there was slight  contamination. 

Mr. GARDNER. At  what  point  in  the  river is your  intake1 
Mr. EVANSON. The  intake  pipe is at  the most  westerly  point  in  the 

Mr. GARDNER. Do you  find the  channel  within  that distance! 
Mr. EVANSON. No; we  would not  be  out  in  the  channel  at  that  dis- 

tance. The  nearest sewer pipe is 1,500 feet  from  the  intake  pipe. 
Mr. GARDNER.  That would  be  down  the  river. 
Mr. EVANSON. Yes. Of  course I think  thd  current of the  river  at 

Prescott  improves  the  conditions  there. It is said  that  the  water 
flows by  there  at  about 4 miles  an  hour.  We  have  no  eddys  at  all 
such  as  they  have  at Brockville. A t  Brockville  there is a  point  that 
juts out and obstructs the flow of the river at the west side, and  that 
is the cause of the  eddy  there,  but we have  no  eddy  whatever a t  
Prescott. 

Mr. GARDNER. Is the  river  narrower  opposite  Prescott  than it is 
opposite  Brockville ‘1 

Mr. EVANSON. I think it is about  the  same  width as at Brockville; 
we are  about a  mile  and  a  quarter  across here. 

Dr. MCCUI~~UGH.  The  r iver   is  one  mile  and  three-quarters  wide 
at Brockville. 

Mr. GARDNER. What  is  the  average  depth of the  river  here  from 
shore  to  shore? 

Mr. EVANSON. I. can not say as to  that.  Of course,  along our 
docks a t  Prescott,  the river is 14 or 15 feet,  and  the  two Richelieu 
boats  are  in  there  every  morning,  the one from  the west coming  in 
a t  7 o’clock, and it remains  there  until 10 o’clock or half  past 10, and 
the  boat  from  the west  comw in   a t  10 o’clock and  remains  there  until 
noon. The sewage  would not  contaminate our water because the 
sewage  outlets  are a t  least  half a mile  east of our  intake  pipe. 

Mr. GARDNER. Did you notice any  disturbance of the  river  bottom 
when  these  steamboats  are  leaving or arriving  at  the  wharf! 

Mr. EVANSON. No. Of  course  the  town  owns  the  western  wharf 
where  our  water  system is and  no  boats  tie  up  there a t  all;  the  only 
boat  that comes there is an occasional  boat mlth coal. 

at, present. 

town  and it runs  into  the  river  for 400 feet. 
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Mr. POWELL. Have  the  town  authorities  at  Prescott ever  consid- 
ered  the  advisability of purifying  or  sterilizing  the  sewage? 

Mr. EVANSON. I n  1911 we put in a further sewerage  ext'ension in 
the  east  end of the town. We  had ty-0 outlets  then. We  extended 
the sewer in  the  east  end of the  town,  and  in  order  to  get  an  outlet 
for  that  extension we had  to  put  the  east one farther west, and  the 
question was considered  then,  but it was  decided  that  it  was useless 
to  purify  the sewage a t  one small  outlet  and  let  the  two larger m t -  
lets  go  without  purification.  The  question received some considera- 
tion  then. It was  suggested  that we could put  in a plant which 
would  take  care of the purification of the sewage. 

Mr. POWELT,. Have you the same  rock  formation a t  Prescott  as  at 
Rrockville? 

Mr. EVAXSON. I do not know of any  harder rock than we h a w  a t  
Prescott: you are  liable  to  run  into it at  any place in  the town. 

Mr. R/laGnaTrr. What is the assessed value of the propertly in your 
municipality '1 

Mr. EVANSON. A little over $2,000,000. 
Mr.  MAGRATH. What  is your  rate of taxation ? 
Mr. EVANSON. The  rate of taxation  varies from 25 to  27 mills. 
Mr. MAGRATII. Is the  water  supply of your  town  satisfactory to 

Mr. EVANSON. I think so. 
Mr. GAIIDNER. What is the basis of taxation ; is it the full value of 

Mr. EI.ANSON. No ; I think it is about 75 per  cent of the  value of 

Mr. POWELL. What  is  the  rate of taxation? 
Mr. EVANSON. Twenty-seven  mills  on  the  dollar  last  year;  that  is 

Mr. POWELL. Does that cover  everything! 
Mr. EVANSON. Yes; of course it does not cover the mater and light 

rate ; it covers the  general  taxes of the  town  and  the school rate ; the 
school rate is about 11 mills. 

Mr. POWELL. The  individuals who  consume the  water  pay  for  it? 
Mr. EVANSON. Yes;  and  the  municipality  owns it. 
Mr. GARDNER.  What is your indebtedness? 
Mr. EVANSON. Our  indebtedness  would  run  about $1'10,000. I 

should  say  that  in  the  neighborhood of $100,000  of that covers the 
water and  light system. Of course, the  water  and  the  light  take  care 
of their own  departments.  We own the  water  and  the  light  plants. 

Mr.  GARDNER.  And a proportion of your indebtedness is because of 
your  ownership of these  utilities? 

Mr. EVANSON. Yes. When we put ili the  water  and  light systems 
in 1900 we issued  debentures for  $120,000 at  that  time  to  take  care 
of it. We  have  extended  the  sewerage  system since a t  a cost of 
$25,000 or $30,000. 

Mr. POWELL. If  the  purification of sewage is made  obligatpry  along 
the  river  here I suppose that  your  town would  have no objection to  
comply  with  the  general rule! 

the  public  health  authorities of Ontario? 

the  property? 

the  property, I think  that is the  way  the assessor  places it. 

$27 on  the  thousand. 

Mr. EVANSON. Certainly  not. 
Mr. POWELL. But  you would  have  objection to  be  single'd out  and 

compelled to  do  that If other  people were  allowed to go free ? 
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Mr. EVANSON. Yes. Prescott is most fortunate  in  having first-class 
water  in  the  river  here,  and  that  has been the  condition for a  number 
of years. I think it proves  that flowing  water  will  purify  itself  in a 
distance of 12 miles,  because there  must be a great  amount of sewage 
flowing  into  the  river a t  Brockville,  which  is 12 miles  above us. 

Mr. ( ~ A R D N E R .  IJnless you have some general  statement  to  make to  
the  collmission I think  that  is ttll we want  to  hear  from  you, Mr. 
” 

nicipnlity of I’resvott will be glgd to  carry out, ‘the  wisKes  of this com- 
mission and of the TJnited States  and  Canada  if .a means  can be de- 
\.ise(l to  purify sewage. 

S T . \ T E ~ ~ I ~ : X ‘ l ’  .\S ‘1‘0 .\SSESSEI) V.\I,IJE OF BROCRVILLF. 

Air. (;ARI)NER. I wish to ask the  mayor of Drockville what  the 
assrsscd valuation of tlle  town is. 

Mr. DEWEY (city clerk. Brockville). The assessed valuation of the 
town is about $5,000,000, and  the popu1:ltion 9,500. 

hIr. (:ARDNEI~. What  is yonr rate of taxation! 
ilk. DI~VICY.  Thirty  mills  this  year. 
hlr. G A R D B I ~ : R .  What  is your basis of vnhe  ; is it full  value? 
hrr. DEWEY. No. TJntler the law it is supposed  to be. 
M r .  Z’OWEI,~,. Is  that  a supposition  contrary  to  the  fact? 
Mr. DIWEY. Taking it on  the whole, I presume it would be 75 or 

Mr. GARI)NER. It is  high  enough  at  that  rate, I should  think. 

Mr. I ) I ~ I ~ Y .  The  net tlobt, including  public  ntilities, is $600,000. 
311.. M A G R A T I T .  What do your public  ntilities  cover? 
11  I*.  I>I~;T~IW. Electricity,  gas,  and  water. 
M r .  I’onm,~,. Is there nny srlrplns from the supply of electricity, 

h1r. I>E\vI<:Y. There is a slight srlrphls over the  operating  charges 

Jfr. (+ARI)SEK How are yon paying  that 1 Is i t  by :L sinking 

JZr. DI<;\VICY. SOIW of it. Some of i t  is  pavable  in  annual  install- 

Mr. I’OWELL. Is your cltbbt diminishing  or  increasing? 
Mr. D~wrn~.  1 think  it is diminishing.  Oar local improvmlent 

Mr. POWELL. And these public  ntilities  carry  themselves? 
Mr. DEWEY. Yes. The local improvenlent  indebtedness  is  paid 

largt1ly by the  property owners. 
Mr. & f . m t l \ r r r r .  It  might be well to st:ttr for  the  information of 

those  gcntlemrn who l1:1vc (wne here from :L distance  that we are 
to llenr this :Lfternoon Mr. I’aterson, an  espert  in  the  matter,  in  ref- 
erenw to methotls of treating pollrltion. It nligllt be intrrest.ing to 
tllcsc. gt~ntIw1wn to  stay here to hear Mr. T’itterson. 

311,. Po~vler,~,. I t  m2ty interest  these  gentlemen, because Mr. Pater- 
son claims  that  the  municipalities  could  make a large profit  out of 
t,he treatment of this sewage. 

SO per  cent of the value. 

What  is  you^ indebtedness ? 

pas,  and water? 

ant1 the  :tmount  nrwmary to take  care of the  debt. 

f I l l ~ t l ?  

ments. \Ire issue tlebentrwes both w:~ps. 

debt  constitutes  the  bulk of the debt. 
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Mr. G m m m  You would be able to pay off your indebtedness, 

(The commission took recess for  luncheon. 
,\ft,er the luncheon recess.) 

perhaps,  if yo11 took Mr. Paterson's  advice. 

STATEMENT OF MR. EDWARD A. PATERSON. 

EDWARD A .  I'ATEXSON, chenlical  engineer,  London,  Engl:mtl, ap- 
;)eared before  the commission and  said : 

,lfter I received the  telegram from the  secretary of the  Chnadian 
section of the commission asking nle to come here I cabled to  London 
for certain  plans  and  models  and atlclitional samples, as  I only.  had 
;l few samples on this  side  and a few  notes. These samples: and re- 
ports  have  not  yet  got  here, I suppose  owing  to  the  war  conditions. 
I t,herefore  have  to  rely upon rough  laboratory  notes,  which I hope 
.to angment  with  further  information as soon as  the  data  arrive 
here. T hope you will excuse me for not  having  the  short  report 
which I have  made  in  fuller  detail. 1 shall be glad to give yo11 more 
interesting  information  later. 

1 may  state, first, that nly ren~arlts are plwely frorn the  I3l~itish 
poiht of view; I am  not  at a11 familiar  with  the  conditions on this 
side,  except :is to  a  few of the  plants,  such as the ISnltinwre plant 
a n t 1  others,  where  they  havo  erected  up-to-date  plants for the collec- 
tion of the solids. T have been investigating  this  matter  for  about 
six  years  purely  from  the  point of view of the disposal of the solids, 
and I have looked upon it from the  utilization  point of converting 
waste  products  into a commercial  enterprise. Our difficulty in  Great 
Britain is that we hare an enormous  accumulation of what we call 
sludge  cake or sewage  calte, which comes mostly from  the filter press, 
and  in some cases it is  taken  ont  to sea and in  others  it is disposed 
,of on the land and in  other cases they h r n  it. In   England alone we 
have enormous quantities of this mnterinl. which costs f rom 1. shilling 
to  5 shillings-that  is, from 25 cents  to $1.25-1)er ton of wet  sludge. 
When I refer  to " wet sl11clge," 1 111e:1n s111(1ge t l ~ t  contains  from 
50 to 60 per  cent of water. 

L i s  to the  raw  material,  the process to ~llic11 1 will  refer  deals  with 
the raw sewage  which has been precipitated or agglomerated by 
n1e:ws of lirne, " ferro-allmina." or other  ngent, and rendered  solid 
either b,y filter  pressing or i' lagooning " at  the sewage-disposal mrrlrs. 
This solid  m:tterial contains on an  average 50 to 55 per cont mois- 
tkwe : t n d  must,  owing- to its nature, l ~ e  ql1icklp disposed of, hecause 
for about  six  nlonths In the ytwr it I)ecomes extremely offensive. and 
they h : r w  in England ;x very srnall area in which to tlisposr of it,. T t  
II:IS to be taken away by r:liln.ay tl-ains ant1 in 1)o:lts and s ~ ~ c h  like 
cwnveyttnces. In Great  Britain  the amolInt of solid 111ateri:d"con- 
tairling 50 per  cent ~ n o i s t n ~ ~ e - ~ ~ r o d ~ ~ c e ~ l  by each 1,000 inhabitants  is 
:t1)prosirnatelp 100 tons per. : t n n w n .  : t n t l .  for thc pllrposcs of  this 
 port. those  towns i n  the .IJnite.tl Ring.tlom h v i n g  :1 popdntion of 
,ove~* 100,000 people  produce  annually 1.800,OOO tons. 

In disposing of it we look u p n  it from  the conlmercial point of 
Tien-. and,  therefore,  the  composition of the sewage is very  innportant,. 

The composition of raw sewage, of course, must  vary very consid- 
erably, depending  on  the  time of pear and the  district  which it is 
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derived from-trades waste,  and so fortll, e. g., paper  factories,  iron 
works,  dye works, render it very  complex and  an  ever-varying  mis- 
tnre,  hut  the  following  analysis mill give a very  general  idea of its 
character  and  conlposition  in  great RritHin : 

Anctlysis o f  7x 11; w ? c ' t r , q r ~  prr t(10,OUO prtrts u s  solids. 

I n  solution, 125.4 _ _ _ _ _ _  . . . . . . . . . . . . . . . . . . . . . . .  } 188.3 I n  suspension, 
Chlorine _ _ _ _ _ _  ._______. _ _ _ _ _ _  _ _ _ _  . . . . . . . . . . . . . . . . . . . . . . .  8.9  
Free nrnmonin _ _ _ _ _  _ _  _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  2 . 1  
Org:mic* (nlbuminoitl). Amluunitl _ _  _ ~ _  76 

I hare a sample  here of the  material  that  is  generally  produced  at 

(Sample produced and shown to  the commissioners.) 
That  sample  contains  from 55 to  60 per  cent of water  and is as it 

Mr. GARDNER. That  is not  in commercial form? 
Mr. PATEIISOS. No: that is in  the  form  as it comes from  the 

sewage works. and it is  material  that  gives us much  trouble  to dis- 
pose of. The  analysis of that  material.  not  air  dried. is approsi- 
mately-by " approximately" I mean the  general  analysis of that 
class of material  orer  the  United Kingdom-as follows: 

the sewage  works. 

comes from  the filter  press, and  it  is called  filter-press cake. 

Analysis of pt'ess cake (not  nir d r i e d ) .  

London. 
__ __"____~. ~~ ___ 

Per cent 
Water .................................................................... 

Carbonate of lime.. ....................................................... 
6.40 Silica ..................................................................... 

16.40 Organic matter.. ......................................................... 
50.00 

1.63 Nitropen in sewage sludge (dry). ......................................... 
10.30 

Toammonia. ........................................................ 1.95 
T o  ammonia sulphate.. .............................................. 1 7.67 

Per  cent. 
58.05 

Per  cent. 
11.36  16.69 
56.15 

8.08  7.10 
7.94 11.14 ..................... 

1 Or per ton sludge, 1713 pounds. 

The  ordinary  a,ir-dried sewage-we do  not  have  very  much of it 
in  England-mostly  comes from  the  small  towns, in which  the  sludge 
is pumped up into  lagoons  and  allowed  to  dry  there,  and  the com- 
position of that  material is, generally  speaking,  as  follows: 

Air dry. London. 

, Per  cent. 
Water.. ............................................................................ 11.86 
Organic matter.. ................................................................... 

10.98 Cartonic  acid.. ..................................................................... 1.12 8ul hilricacid ...................................................................... 1.04 Phosphoric acid (PzOS.. ........................................................... 
24.61 

Magnesia.. 2.34 
Limo 14.33 

Oxlde of iron. ....................................................................... 3.02 
Alumina ............................................................................ 4.13 
Nitrogen.. .......................................................................... .86 

............................................................................... ......................................................................... 

.- 

Leeds. 

Per cent. 
16.40 
27.92 

.75 
, 1.02 

13.11 
17.51 
7.67 
2.32 
6.33 
.70 

These  analyses  will  give  a  general  idea of the  composition of filter- 
pressed  sewage  cake,  which we treat  in Great Britain,  and of which 
we have 1,800,000 tons pc 'r annum. 
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The object of the process under  consideration is to dry  the solids 
so that  they  may be available  either for a fertilizer  or, Elecondly. 
to be in a condition  that  by-products of commercial  value  can be 
recoreretl. The  greatest clificulty with  which me hare  had  to contend 
was  to  provide :I wa~7 of liberating  the  moisture, of which the pressed 
cake contained  from 55 to 60 per  cent,  without  volatilizing  valuable 
material. xntl at  the same time achieve the object in a short  space of 
time  and  at low cost. One of the difficulties that  has causedl a great 
deal  of  time  and  trouble  to solve is how to  get   r id of that  moisture 
and  dry  the  material  at a moderate cost without  losing  any of the 
yaluable  constituents, because the  raluable  products  are volatilized 
a t  a  very  low  temperature. A very  large  amount of money and 
time  has been spent  in  Great  Britain  in  trying  to  dry sewage  pressed 
cake, or sewage sludge,  economically,  and  many  ingenious  mechanical 
appliances  have been invented  to try  and solve the difficulty, but  they 
have  not been a success, as  they  have been costly to operate  and  re- 
quired  high  temperature,  with consequent  loss of some of the  valuable 
constituents of the sewage. This is due  to  the  water  in  the  sewage 
being  in so many  different  forms,  namely,  hydroscopic  water,  water 
of combination,  and  water o,f crystallization;  the first being easy to  
drive off and  the  two  latter  extremely difficult. So it is recognized 
now that  the problem is one of chemistry  and  mechanics  applied,  and 
I can  safely  say that  there is now a satisfactory  solution of these 
difficulties on a  practical scale. 

Further  on  in  this  report I will  give  you some  figures ILS to   the 
cost of plant  and cost per  ton of drying pressed  cake. 

Having  dried  the  material, it is in a condition  to be treated by 
destructire  distillation,  whereby  ammonia,  oil, gas, fat, phenols, 
and  other  materals  suitable for drugs ant1 dye  making  may be 
extracted. 

I show  you  a sample of t,he  material as dried. It appears  in  that 
form [specimen exhibited], and it contains 50 to 55 and 60 per cent 
of water.  After it is dried it becomes absolutely  innocuous, as you 
see it there.  That specimen is practically  free  from  water; it con- 
tains  only about. 2 pe:r cent of water.  That  material is valuable 
as a fertilizer,  and it is sold in  the  form of a butter.  [Butter speci- 
men  exhibited.1 

The  value of the  material,  as  any chemist  knows, is in its; fertiliz- 
ing  contents for particular  purposes. For certain  purposes,  the 
merchants  who  deal  in  the  product  add  the necessary quantities 
of hosphoric  acid  that  the  material is deficient i n ,   t o   b rhg  it up  
to  Eovernment  standard.  That  material is worth to-da;y on  thp 
English  markets  from $12 to $15 a ton. 

Mr. (;AHDIVER. What is the  relative  poportion of potash to  phos- 
phoric  acid  in  that  sample? 

Mr. PAmRsox. It varies  very  much,  indeed. I n  small  towns  where 
it does not  pay  to extract-where the,re is not sufficient tonnage  to 
pay  for  extracting  the oil and  the  fat  from these  other products- 
they  are  either  put  into  this  form, or, if  the  towns  are sufficiently 
near n. large center, it is shipped on the  railway to central  works 
where it is treated  for  these  products.  But  in isolated  cases they 
simply  dry  the  material by a special  process, and  they h.ave local 
sale for  it, and it is cheap  to  operate, so that where  a  man -is usually 



138 REMEDIES FOR THE POLLUTION OF BOUNDARY WATERS. 

employed  in  these  plants  the  man  can  do  the whole thing.  and you 
can  practically  make a small  number of people the  limit of cost. 
Taking abont, 1,000 RS being  about tllc limit,  or ROO persons,  they 
can put it into  this  form  and use it folq rn:mure purposes. 

Oils are interesting  to  the British people,  because we haye no oil 
in  England  outside of the oils  which  are  obtained  in  very  small 
quantities  from  the  Scottish  shale  deposits, so that when  you are  deal- 
ing  with  several  million  tons of material  which  will  produce  a  very 
large  quantity of oil per  ton it becomes a matter of extreme  interest 
to  tho  Admiralty. 

Sir Ijoverton  Redwood,  Bart., D. Sc., F. I. C., and 141frecl Gordon 
Salamon, A. R. S. M., F. I. C., the  formu of whom is one of the 
consnlting  chemists of the  British  Government,  state  in R report  on 
this process, made two years  ago: 

1. Thnt  the process i s  c:lpallle of furnishing v:ilwble  comnerciul 1)rociucts 
for whivh there  is a practic:rlly ur~lin~it,ed 111:trket. I n  this c.onnectioi1. we inay 

rnaitletl fluid until cooled to 20" l'., hnd :L spwific  gravity of 0.971 a t  (io" k'., 
state t h t  the s:lulple of crude oil distill:lte \vllich W ~ I S  subjected  to  trst re- 

;uld :I flash p i n t  of 2 X "  E'. ,\ s:lnlple of the re(1istilled oil previously  tested 
hy 11s cont:lined'onIy 0.24 per  cent of su11Ihur. : t n d  had :I c:tlorific value of 
10,230 calories per gram, or 18,415 British  thermal  units. It is evident  that 
:I prot1nc.t similar  to the crutle oil rs:lulilletl \\oultl I)e :I fuel oil cotnplying with 
thct cvntrrlct requirements of the Atlmirnlty. 

cake, would he ;~vailahle in this  comtry as soon u s  i t  became recognized that  
2. That  very  large supplitw of the r;lw nl;tteli:rl, vix, sew;lge-sludge press 

such press cake coultl be tlisposetl of. 
3. Tll:rt i t  nlay be re:lson;1l)ly :Inticil):ttetl that :I substntltial Iwofit woultl 

result frotu the general  npplication of tlle  process. 
The  yields of valuable  products, of course, vary  within  very wick 

limits,  depending  upon  the  composition of the sewage, but,  speaking 
broadly,  the  amount of ammonia as sulphate  ranges between 60 and 
130 pounds  per  ton of sewage  containing 6 to 10 per  cent of moisture. 
Oil,  from 18 t o  40 gallons  per  ton ; fat,  from 5 to 10 per  ton ;. gas,  from 
14,000 to' 17,000 cubic feet  per ton. The rare protlncts, it 1s difficult 
to  give  any reasonable  figures.  Then,  after  these  products  have 
been extracted,  there  is a residue  ~vhich  has a commercial  value as a 
fertilizer base, as it contains  products  valuable for agricultural  pur- 
poses. It is  an  inodorous  grayish-black  friable  substance  having  the 
following  general  composition. 
Silicwns  rnatter _________________________________________-----_-_--- 66.30 

Calcium  carbonate 3.44 
Iron  ositle and alumina _ _ _ _ _ _ _  _ _ _ _ _  ~~ _ _  _ _ _ _ _ _  7.30 

Carbon 20.40 
.O'i 

Phospheric 1.14 

Sulphur 1.09 

99.74 
The commercial  value of sulphate of arnrnonia may be usually 

taken a t  2 cents a pound,  in  Great  Britain. It is difficult to say what 
the commercial v:due of these products  is  to-day,  in  war  time.  We 
obtain from 5 to 10 per cent  of f a t .  ;md  under  special  conditions, 
such as they  have  at  Bradford, which is a wool-washing  place, the 
amount of fat  runs  up to 20 per cent. It is difficult to  give any defi- 
Gte figures as to the value of other  products, because they  vary  in 
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tlifferent  localities, but  there is a, fair  amount of substances  which 
are used in  drug  making. 

That  butter,  or residue, after these  other  products  are  taken  out, 
is : ~ b s o l ~ ~ t c l ~ r  inocuous, and  quite :I deodorizer because of the  amount 
of wrbon  it contains. 

That  material  is used by the  fertilizing  companies  and  they  add 
to it  the requisite  amount of ammonia or phosphoric  acid, or potash, 
or what  is  required  for  particular  kinds of agriculture. 

One of the chief products is oil, and  the  analysis of the c:rude  oil 
ohtnined from the process is :IS follows: 

By volume. 
Sl)cbc.ific* g1ytYit-g at 15" C per c.en_. 9.931 
1,igllt oil 1)oiIing under 170" (1 ___. 5. 0 
1,iglrt o i l  boiliqg Iwtween 170-230" _ _ _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - d o  _ _ _ _  19. 6 
1,igllt o i l  btrilillg hetweru 230-270" ____-_-_____-______________do _ _ - _  18. 7 
1,ight o i l  I)oiling between 270-360" ____---_____-_-____-________do _--_ 29. 9 
I(c.sitlllch. :I soft pitchy auhsl;ulct., wluable for many purposes_---do"-- 26. 8 

100.0 

The  crude oil is a very dark  thick-looking  substance,  very  much 
like what  you  would see lubricating  any  bearing of engines, and  very 
much  like  the  crude oil that  is obtained  from  the  oil wells;  of this 
country. It can be split  up  and  fractionated  into  different  parts. It 
has  not a very  pleasant smell or a very  unpleasant  smell ; it is quite 
different from  the  ordinary  crude oil  ou get from  the eaxth,  but 
several  different spirits can be obtainel  whlch  are  useful for driv- 
ing  motor  cars,  internal  combustion  engines,  and so on. 

After  that black  crude  oil  has been split 'up into these  various 
grades,  and  various  other  compounds  taken  out,  there  remains  in 
the  still a pitch  which  is  practically  animal  pitch,  and  which is use- 
ful  for  all  kinds of things  for  which bone pitch is used. [Sample 
produced.] 

The  extraordinary  thing is to think  that that comes through a 
human being, but it does. 

I have  no  sulphate of ammonia  with  me; it is such a common 
thing, yon will see it in  any  drug store, it is used in most  households, 
and it is Itnown to everybody. The mean  calorific value of 1;he gases 
after  the  extraction of all c.onclensible oils in  the process was found 
to be 130 British  thermal  units. It will he noted  that all the  products 
mcntioned in  this  analysis :Ire easily  salable, and  always  in  demand. 

These  products  are  extracted  in  this  way:  The chief procws  is 
tlrying  material,  which  has been one of the  greatest difficulties in 
solving  the sewage problem. 

Mr. Tamxe~. What  is  the device nsed? 
Mr. PATERSON. They  haw  revolving  cylinders,  they  have chambers, 

they  have  glass houses, they  have  towers  that  it is worked  down 
thr~ongh : a11 these sorts of things. I n  this process  they  take  the  gases 
which are coming from  the  garbage  plant,  and  pass  them  through a 
brick  chamber i n  which  there is an endless bcBlt macle of wire-woven 
nlesh. That  travels a distance of about 120 feet in 20 minntes,  and 
thck cnrbonir-nricl gas from  the  furnace,  in  conjunction wit.h certain 
other  materid,  creates  a chemical  reaction  which  breaks up these 
various  forms of water,  and  in 20 minutes  the  material is dry, and in 
that  condition  in  vhich you now see it.  Having  obtained it in  that 
contlition, if  i t  is  not used for fertilizing, it is put  into a gas plant, 
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which  consists of retorts,  in  which  the coal is  thrown,  the door 
closed, and  heat  applied.  The  volatile  matter,  gas  and  tar  and SO on, 
goes  over  in  the  condensers  and  the  gas passes  on and leaves  behind it 
a tar  and  ammonia  and  liquor, etc. This process is very  similar  to 
the  ordinary gas process, with  this exception, that  the  ordinary  gas 
retorts  are  not  suitable,  owing  to  the  extremely low heat-conducting 
properties of dry sewage. So, special  retorts hate  had  to be  con- 
structed,  and  they  are  mostly  vertical  and  in  benches of 4 or 8 o r  12 
or 16. The  material  is  taken  along  an  automatic feed and  pumped 
into these retorts  and  the  top closed, and  then  the oil  goes through a. 
condenser and is thrown down in  that form in  which you see it. 
Steam is introduced  and  the  ammonia  runs  over,  the  steam is con- 
densed, and  the  ammonia is in  that  ammoniacal  liquid.  The  am- 
monia is extracted  from  that  liquid  and  the oil  floats on the  top  and 
flows into these fractionating stills. Then  the  gas  which  passes  on, 
14,000 to  1'7,000 cubic feet, comes around  again  and is used for doing 
the  distillation, so that  practically  the  amount of gas in  the sewage 
will  complete the  operation. I n  other  words, it costs practically 
nothing  for  heat  for  doing  the  distillation. 

The cost of one of these  plants  will  depend  on  several  factors, 
the chief of which is the  population of the place. To  deal  with a 
sm:lll tclnnage  costs more  per  ton  than to deal  with a very  large one, 
the overhend  charges  have to  be taken  into  account, so that one is 
limited  to a  certain  population for extracting  the  by-products. 

As to  whether a drying  plant is installed  alone or  in conjunction 
with a distillation  plant,  this of course  could  only be decided by 
the  careful  examination of local  conditions.  Broadly  speaking,  a 
drying  plant  to  treat 30 tons of sewage, containing 55 to  60 per  cent 
of water,  would cost approximately  for  the  machinery $2,500. 

Mr. MCGRATH. For what  population? 
Mr. PATERSON. For 1,000 people  making 100 tons  a  year. Usu- 

ally,  around  a  municipality, they  have buildings  and garbage plants 
and  structures of different  kinds, so that  practically  in  most of the 
t.owns I have  visited  in  England  that is about  the  total expense for  
machinery,  after  putting  the  material  into  the  condition you see it, 
without  practically  any  extra  labor.  The cost of drying  in  Eng- 
land, for the  plant  at Wimbledon is $1.50 per  ton. A larger  plant 
would  cost relativdy less, as  certain  mechanical  parts  that would  be 
necessary for a small  plant would  serve a much  larger one. I n  Lon- 
don,  as I have  said, it is costing us for  drying  per  ton of sewage 
about $1.50, and  the  value of the  product us a fertilizer,  which 
naturally  depends  on its chemical  composition, is from $12 to $15 
per  ton,  and  as a matter of fact  on its chemical contents'it is worth 
more  than  that.  That is a very  conservative  figure  to  put  upon it, 
because the  fertilizer  people  want profits. 

The cost of the  distillation  plant  will, of course, vary  in  different 
towns  and  different  localities. It is extremely difficult to  give es- 
1,imates on  the cost of a distillation  plant on this  continent as the 
conditions  vary  to  a  large  extent,  but  to  generalize, a plant is not ex- 
pensive and we consider  in  England a unit for treating, say, 40 tons 
a day of dried sewage  would be in the  neighborhood of $40,000, 
most of which  plant  would  be  suitable  for  treating 100 tons  per 
day  with  only  the  addition of retorts,  which is the  least  expensive 
part of the  plant. 
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I have  gone  into  the  subject in this  report  in a quite  general  and 
untechnica,l  way, and I shall  be  pleased  to  answer  any  further ques- 
tions  which  you  wish  to ask me. 

Mr. TAWNEY. Where  are  the  plants, which you speelc of,  situated? 
Mr. PATERSON. A t  Wimbledon,  which is part of London. 
Mr. TAWNEY. Are  they  operated  by  the  municipality  or  by  private 

Mr. PATERSON. They  are  opeked  by  private interests. 
Mr. TAWNEY. Do these  private  interests  buy  the  sewage? 
Mr. PATERSON. The sewage is delivered to  the  works  free of charge. 

Speaking  from  memory,  the cost a t  Wimbledon is about 75 cents :L 
ton.  They are getting  rid of it for  nothing,  and,  in  addition to that, 
<-hey give  the land necessary for  the  treatment. 

- 

interests '1 

Mr. TAWNEY. How long  has  that  plant been in  operation! 
Mr. PATERSON. About a year.  On account of the  war it has been 

shut  down  two  or  three  times  by  the  Government  taking  the  men 
xway ; but now it  is  practicully  under  Government control., for it 
comes under  the  Munitions  Department. It is now  looked upon  by 
t,he  Government as a necessary  national ,project, and comes under 
the  munitions  department. 

Mr. POWELL. Because of the  gasoline  they  get P 
Mr. PATERSON. Yes. 
Mr. TAWNET. From  your knowledge,  what  do you estimate  the 

cost of a plant would  be  for a city  of,  say,  from 50,000 to 1~0,000 
people ? 

Mr. PATWSON. I should say from  about $40,000 to $BO,OOO. 
Mr. TAWNEY. That  would  be  about $1 per  capita. 
Mr. PATERSON. About  that;  but less per  capita  for a population of 

Prof. PIIELPS. What  is the cost of operation? 
Mr. PATERSON. From 35 cents to BO cents a ton ; that, o f  course, 

Mr. TAWNEY. What  are  the elements of cost! 
Mr. PATERSON. The elements of cost, after  the  material j.s dried, 

are  simply'the cost of distillation,  which is the  principal cost, and 
there is also the cost of the  maintenance of the  plant. 

over 50,000. 

depends on circumstances and conditions. 

Mr. TAWNEY. What  labor cost is  involved? 
Mr. PATERSON. The  labor cost is  about 2 shillings  per  ton. 
Mr. DALLYN. Does the  fertilizer possess a solid  residue  devoid of 

Mr. PATERSON. That  is not  our  experience; of course, there  is 

Mr. DAUYN. I mean, as  yon deliver it from your plant? 
Mr. PATERSON. Not so fa r  as we have  found. 
Mr:DALtyN. I speak of disease  germs. 
Mr. PATERSON. We  have  not  found  it so. That   dry piece of sew- 

Mr.  MAGRATH.  This process deals  entirely  with  the  solids? 
Mr. PATERSON. Yes; it deals  entirely  with  the solids. 
Mr. MAGRATEI. And it does not include any  treatment of the  liquid 

Mr. PATERSON. No. 
Mr. MAGRATII: What  would be the  minimum  population  that  you 

organic  life ; do  the seeds germinate  at  all ? 

bound  to be organic  life. 

age  which you see there  has been in  my  bag  for five months. 

sewage. 
\ 

consider i t  would  be  feasible to  erect  a  system for '1 
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Mr. PATERSON. Do you mean  commercially 1 
Mr. MAGRATH. Yes. 
Mr. PATERSON. Well,  on  the dry process, I sllould think down to 

1,000 people,  or  probably 500 people. I n  England,  the  War Office, at 
two of their camps,,  have  put in small  plants  for  about 1,000 men. 
They  call  them field destructors,  and  they  get sufficient oil to  run  the 
machines,  but  they  do  not  save  the  products. 

Mr.  MC~ULLOCGII. JVhat process of sdmenta t ion  (lo yon IISC"! 
Mr. PATERSON. They hare a series of setlimtmtation  tanks, ant1 they 

Mr. TAILVNFX. Are  the costs of the  precipitants  included  in  the 

Mr. I'ATERSON. No: this  is p ~ ~ e l y  for the  treatment of the solids. 
Mr. T'O~ELL. It,  inclutles the  drying? 

Mr. DALLYN. The   we  of chenlicals for precipitating  in  your sedi- 
mentation  tanks wonlcl nlalre i t  cost more. 

Mr. PATMSON. I n  certain cases they do not use a precipitant :It 
all,  but  in  other places  they,do. I n  places  they use lime  and  alumina, 
and that is expensive: It does not  aflect  the process at  all  if  lime 
or  any  other  agglomerant  is  not used: yon  still  have  the  solids  left. 
They  are  rather  getting away from lime  precipitation  on  account of 
its cost,  but,, oa  the  other  hand,  where  they  have  it  for a fe'rtilizcr 
they  are  getting  the  ralue  back  that  they  paid  for  their  lime  to  a 
very  large degree: and possibly  they are making a profit out of it. 
There is no  doubt  that lime  does  give  more rapid  precipitation,  and 
i t   has its advantages, but i t  does not  affect  the  solids  for  treatment 
or  the  by-products  that you get  from  the solids. 

Mr. MAURATH.. Do I understant1 that none of the  important  centers 
have yet  taken  this  matter up? 

Mr. PATERRON. They  have  signified  their  intention to  take  it  up. 
Glasgow antl Sheffielcl are contemplating  putting  .in a plant,  and 
Derby nntl Leeds. The  plants would  have been bullt  this  year,  but 
the condition  in  England now is that no municipality  can  lend  money 
without  the  sanction of the  treasury.  The  plans  are  drawn fo r  
Glasgon., Leecls, antl Shefield. 

use both  lime  and  alumina to precipitate. 

cost you have  mentioned ? 

$h. PATERSON. k-eS. 

Mr. T A ~ ~ N I C Y .  Is this :I patented process'! 
Mr. I'AYERSOX. I n  part ; the  distillation  part is not  patented. 
Mr. MICNAULT. Did  yo^^ tell  us  what  profit is realized  out of the 

Clisposnl of the  sludge 2 
Mr. PATERRON. That  could  only be given in :L general ~vay, depend- 

ing on the, qllxntity whic~l.1 is  treatetl. I n  London, which  has 100,000 
tons a year,  yon .would naturally make s very large  profit  there  in 
cornparison to a city of 3,000 or 4,000 or 20,000 people. 

Mr. MTGNAUIX. Take a  city of 100,000 people. 
Mr. PATERRON.  It leavc!s a fair  margin of profit. 
Mr. Nhx, \m;r .  What (lo  yon  mean hv a fxir  margin of profit? 
MI.. I'ATRIISON. L\ fair  margin of profit,, and  to  pay  for  the depreci- 

ation of the I)l:mt, the  redemption of the  plant,  the money that is 
necessary  to keep i t  np, the cost that tlw city  has gone to, and leal-e. 
interest on the money ~111s (1ecw:lse of capital,  plus  profit, I should 
think $1 a, ton  profit on 100.000 people. after  paying all this,  mol~ld 
be quite  a good thing. 
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Jir. ~ ~ A G R A T I I .  I sIIppose, as :1 Illatter of fact,  this process is in  the 
experimental stage, or (10 yon consitler  it is now snficiently  estab- 
lished Z 

Air. I'ATICRSOX. It is snfficicntly tIstablishet1, because the  plant is 
paying. I t  went from  the  laboratory t o  a snlall  plant  at  the  rate of 
a ton a (lay, and now it INS gone to a bigger one and a bigger one. 
We pr:wt,ically  hope, arltl we :we pretty SIII'C, that we are  going to 
take over the London sewage, which monlcl be n. very  large  plant. 

Mr. NIGXAULT. Ilolr. much rnoney llas been invested in these 
plants 1 

Mr. I'ATERSOK. The one at'  Wimbledon is not  a  fair  criterion, be- 
cause it  has been in  operation  for a long  time,  and it has  gone 

. through a11 the  initial  stages of a new process. Now, of course, i t  
is in  perfect  order, :mcl runnina  smoothly,  and  giving  good  results, 
but it has come up  from x smalfer plant to :I large  degree,  :md  there 
were lot,s of tlifFiculties cnconnteretl which have heen surmounted. I 
suppose it might be said to cost $300,000 now. 

Mr. (~AI: I )XER.  h d ,  in the, light of y o ~ u .  ex1)rrience. whitt (lo you 
estimate you could clnplicatc that  plant for? 

Mr. Pi~mItsoN. The  same plant could be pnt in to-(lay clasily for 
$40,000 or $50,000. O f  course, in :L ne\ \  proccw wc a1.e continually 
putting  in  different  things arltl trying different  tllings, antl also 
extracting  things  which we never  tlreanled of were in  the  mntcrial. 

Mr.  DALLYN. Is it not a fact that when the pressed  sludge  was 
first offered to  the  agricultural  interests in Ilhglancl it was taken up 
and  they  paid a certain  amount for i t?  

Mr. PATERSON. Yes. 
Mr.  DALLYN.  And,  after the  systenl was generally  adopted,  is  it 

not so that  they could  find no den1:knd fo r  i t?  Do you not think  that 
if  this process  were  gener:llly adopted the value of the  by-products 
wonld  decrease on account of the  large volumt: offering? 

Mr. PATEI~SON.  I do not think so. becaltse, of the nature of the by- 
products.  Take  this  continent, ancl you inlport  an enornlous  amonnt 
of sulphate of arnmonia. The recovery of nitrogen is one of tllz 
problems  which  the TJnitetl States  Government  has  taken up within 
t,he last year. We  have  to  have  nitrogen, ancl you can not get it 
much  cheaper  than you can ollt of sewage, I)ecause yon have  to  get 
rid of the sewage anyway. I do not  think  that  nitrogen  will  ever 
depreciate  in value. They  are  trying  to  take it from  the  air  to-day, 
antl have been fairly successful. 011 will  always be valuable, gas 
will  always be valuahle,  potash,  phosphorus are a11 al)solutely essen- 
tial  for  the  human race, and everybody  is straining  his  brains  and 
experimenting  genius  in  trying  to tliscover methods of getting oil 
and nitrogen. It seems to nle to  have been wicked that  the  English- 
speaking  races  should hare been throwing  this  material  away .for 
so many  years and looking upon i t  as  a curse  instead of a blessing. 
We can  imitate  the  Germans  in a great  many  respects,  and  that is 
one of them-to'keep what is valuable  instead of throwing it away. 

Mr. MIGNAULT. Did yon read the  testimony of Mr. Hatton given 
before the commission 8 

Mr. PATERSON. Yes. 
Mr.  MIONAULT.  Comparing  your  process  to  the one he spoke of, 

what would  you say? 
80964-17-10 
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popnlilted, n ~ l d  I woultl want  to  point  out  that  isolated  towns mould 
not 11:lve the same facility of working  that me have  here. Take a 
town like liochester,  and B~lf fa lo ,  the  next  town? is T O  or 30 miles 
away. A\ town lilte Indi:\n;~polis, wit11 a populntion of 300.000, has 
arountl it many  towns of 2O,OOO or 85,000 peoplc Tvhich radiate  out 
from tIl:lt wntrr. ; u n d  i t  n.or1ItI 1 n c : I n  an :Il)solutcly sure  profitable 
prolwsition. 111 otller toww, lilte i n  O11tilri0, \vht~l.e they >Ire isolated, 
vou c o l l l d  not es1)ect to n l a l x  :IS 1 : w p  1)rofits :IS i n  these well.sitnated 
to\vns. 

Mr. l ’ o \ v ~ x , r ~ .  TVI1:lt is thc lligllcst  1wrwnt:Ige of net  profit on cap- 
it;ll t~s])rnditllre? &!:~gk)e yon ( i o  not wish  to tlisclose that. 

311.. l ’ . ~ ~ ~ ~ ~ m s o x .  1 (10 not t l l i r l k  that  \\onld 1~ \vis(: at  the  present 
sti1,w. Ikl‘ore :Inswcring tllat, I woultl like to  l c n o ~  the cclnditions 
in  this colu1tr.y Iwttcr. One  nligllt  ~nalte a statement as to 1;hat and 
then -fa11  c lowr i  lament;1bly on it  after  he  understood  the  conditions. 

Aft. .  ‘ I ’ . ~ \ \ ~ X K Y .  Do yo11 thinli tl1:It :I city of 25,000 inhabitants could 
insh l l  :I l’lant of this kirltl for the  disposal of sewage at a profit, or 
mitllotlt a loss? 

Mr. YATEIMON. And using  the  by-product as a fertilizer? 
Mr. TAWXKY. Tes. 
Mr. PATEIISON. If a town is situated  like  Hamilton,  in  Ontario, 

with  respect  to a large  city like Toronto, yes. But  not to put  up a 
by-procluct plant  for  itself. It certainly  could  make a profit. I 
tlllnk Mr. Hatton  bears me out  in  that,  that  there is almost  an  un- 
limitetl  demand for  this  material a t  about $15 or $20 a ton  in 
America. 

Mr. MICNAULT. I think Mr. Hatton  stated  that  there  was a  very 
small  percentage of fat  in  the sewage of Milwaukee. I would  like 
to  know  whether  this  system  can  be  applied  anywhere, or does it 
depend  on  the  nature of the, sewage? 

Mr. PATERSON. In   England we take  out  the  fats first in amy case, 
but where it is used for fertilizing  alone,  Mr.  Hatton is quite correct 
in  what he says. I n  England,  where  we  are  dealing  with  large 
tonnages  and  taking  out  the  other  by-products, yes, it pays.  Gen- 
erally  speaking,  small  towns of 25,000 people,  unless  they are well 
situate(1 with  relation,to  larger  towns,  the  only  way  they  can  make 
a profit. so f a r  as I know, is by drying  the  product  and  selling it 
as fertilizer,  and  that  they can do a t  a very  moderate cost. A dry- 
ing plant  will  not cost more than $2,500, and  the  operating expenses 
are practically  all  done  with  the staff they  have;  that is, for a small 
city. 

Mr. GARDNER. I wish, Mr. Paterson, on  behalf of the commission, 
to express to you their  thanks,  and  to  say  how  much  we  appreciate 
that  you  have come  before us  from  Indianapolis  on  our  invitation 
and  given  us  the  valuable  information  which you have. 

Mr. PATERSON. We professional  chemists look upon it that  we 
should  render  your commission the  most  useful  information’  which 
we  have  in  our possession, and I am  sure we are  all  glad  to do so. I f  
I can be of any  further assistance to  the commission, I shall  be  glad. 

Mr. GARDNER. We appreciate  that. 
Mr. PATERSON. I f  I can  give  you  further  information, I shall  be 

only  too  pleased to do so. 
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Mr. TAWNEY. Mr. Paterson  stated  at  the bmcginning  of his  state- 
ment  that  he  had  a  full  report on this  matter on its way  from  Eng- 
land, or that  he expected  one  before long. I would  suggest that when 
he receives that  report  he  should  forwnrtl it to  the commission, with 
any  additional  data  that  he wishes to  submit to  us. I am sure we 
would  appreciate  it. 

Mr. PATERSON. I shall  be  very  pleased  to  do so. 

STATEMENT OF DR. A. W. GOODALE. OF THOUSAND  ISLAND PARK. 

Mr. GARDXER. What is your  position :It Thousand  Island Park, 
Dr. Goodale? 

Dr. GO~DALE. I am the  secretary of the association :md health 06- 
cer. I lx~ve  held  those  positions  for  several  years. We  received a 
notice  from  this commission from  Washington  to  appear hsere. Horn- 
ever, we have  nothing  to ask of you. 

Mr. GARDXER. What  are  your  pnrticulnr  duties as health officer? 
Dr. GOODALE. I have  had  charge o f  putting down  all  the sewers, 

looking  after our water,.,rretting rid of our closets, and  running  them 
by  water  instead of having  outdoor closets. 

Mr. GARDNER. Hare  you a system of sewage  disposal thmere? 
Dr. GOODALE. We have. 
Mr. GARDNER. What is your  outlet? 
Dr. GOODALE. Our  outlet is the  St.  Lawrence  River.  We  have a 

sewer that  runs  through  the center of the  park  to  the  river.  Then 
each  street  has a sewer that  runs  into  the  main sewer, and  through 
that  into  the  river below where we take our water. 

Mr. G ~ R D N E R .  What  is  your  permanent  population? 
Dr. GOODALE. We haven’t  any. I suppose there  are n dozen fami- 

Mr. GARDNER. What is the  population  during  the vacation  season? 
Dr. GOODALE. We have  a  transient  population  there of about 10,000 

tourists.  They  are  there  from  the 1st of ,July until  about  the  middle 
of September. 

Mr. GARDNER. That  would  include  those  arriving  and  departing 

Dr. GOODALE. Yes, sir;  but we have  ahont 500 cottages.  About 105 
cottages  and  our  principal  hotel  and  stores were burned  about  two 
years ago. They were  owned  by the association. 

Mr. GARDNER. How near  the  bomdary  line is Tholrsmd Island 
Park Z ‘ 

Dr. GOODALE. It is about G miles  across, and we :,re about  in tJlle 
center. 

Mr. GARDNER. About how fa r  is the  border of the island from what 
you might  term  the  ship canal-the chnnnel  where the  navigation 
goes up and  down  the  rivert 

Dr. GOODALE. About half a mile. The  main  channel, I think,  is on 
the  American side. 

Mr. GARDNER. Where is the outle,t of your sewers with vespect to  
that  ship  channel? 

Dr. GOODALE. It goes out  pretty  near  the channel. 
Mr. GARDNER. You do not  treat  yonr sewage a t  all, do you ? 
Dr. GOODALE. No, sir. I f  I may be allowed  to  say it without  being 

asked, I would  state  that we have  the  healthiest  people  that I know 

lies  living  there;  not  over  that. 

day by day? 
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of anywhere  around. We have  no  typhoid  fever; we have  no  diph- 
theria,  scarlet  fever,  or  any of the cont:lgious diseases. We  are now 
suffering  under  the  misfortune of having to quarantine  people  in 
order  to keep  out  infantile  paralysis  from New Yorlr and othaer places 
south of  us. 

Mr. QARDNER. Do you think you contribute  anything to the good 
health of those farther  down  the  river? 

Dr. GOODAIJC. No, sir ; I do not  think we do;  that is, nothing except 
in the w a y  of pure  water. 

Mr. GAIIDNER. You think you have  the  advantage of them  in ob- 
taining  pure  water. 

Dr. GOODALE. Well, we have  the  same  advantage  that  Detroit  and 
Niagara  Falls  and those  places  above us  1~aT-e  of LIS. We  take  their 
pollution, if there  is  any. 

Mr. GARDXER. The  two cases are  hardly  parallel. You are  right  at 
the  mouth of a  big  lake. 

Dr. GOODALE. Well,  virtually we are. I think where the  big  lakes 
empty  in is up  about  Cape  Vincent  and  Kingston. 

Mr. GARDNER. As a matter of fact, before getting  up  into  the 
lake  the  only  town above  you of any considerable  size that  sends sew- 
age  down  to you is Clayton,  is it not?  

Dr. GOODALE. Clayton  and  Cape  Vincent. 
Mr. GARDNER. Have you  ever  considered any  plans  or schemes for 

purification of sewage? 
Dr. GOODSALE. We have  had schemes  suggested  to us with  which 

I am  not  familiar  that we have  considered  not  to be  feasible, on ac- 
count of our  being  situated  in  such a way that  the  water goes in 
both  directions a t  Thousand  Island  Park.  Part of it goes  into  the 
Canadian  channel  and  part  into  the  American  channel. Pire have 
considered schemes of treating  the sewage there,  and it has  always 
been so expensive that we could  not  afford  to do it if it had been de- 
sirable. 

Mr. GARDNER. That,  then,  has been the only  reason  why  you  have 
not  formulated  plans  for  the  purification of sewage, the  matter of ex- 
pense ? 

Dr. GOODALE. The  matter of expense and  the  fact  that we have  not 
considered  that it was  necessary so f a r  as we are concerned. 

Mr. GARDNER. But you have recognized i t   as  a pending  evil? 
Dr. GOODALE. Yes, s i r ;  we have  not  dodged  that. It is  an  evil 

that  has  got  to  be done  away  with.  However, we have  not  suffered 
with it at all. We  have  about 15 or 20 very  good  wells from which 
we  obtain  drinking  water. 

Mr. GARDNER. Are  they  artesian  wells? 
Dr. GOODALE. No, s i r ;  we pump  the  water,  and sometimes  a  hun- 

dred  families  get  water  from one  well. 
Mr. GARDNER. You  do  that, I suppose,  because  you think you get 

better  water  from your wells than you do  from  the  river? 
Dr. GOODALE. Well,  many  have  had  typhoid  fever  in  Clayton 

and  many of the  residents  there  have  felt  afraid  to use the St. Law- 
rence River  water.  But I do  not  think it is  very  bad. I talked  with 
Some boatmen  coming  down  on,  the I sZad ReZle. They  have been 
running  the Island Belle for 20 years. They say they do not  want 
any  better  water. I asked  them  where  they  got  their  water,  whether 
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they  got  it  at  Clayton or Thousand  Island  Park,  and  they  said no; 
that t h e y  got it out  in thc: center of the  stream. 

Mr. GA%mm:n.  Yon have quite a good deal of navigation  going  to 
ant1 fro111 the island? 

Dr. G ~ ~ ) A L E .  Yes, sir; there are a grcxt marly boats  lantling  there 
every thy. 

Mr. I ’ o w ~ L .  FT:t\-e yo11 any  idea of how much of R floating popula- 
tion  there  is  in  the wllolc region, the lnainlantl and  the  islantls? 

Dr. ( ~ o I ) . \ I , E .  Well, it w o ~ d t l  be :I gllcss. Do you mean during  the 
summer  while tht. tonrjsts arc there? 

Mr. POIVEI,I>. 17es. 
Dr. G ~ O I ) ~ \ L F . .  1 sllolllcl think $0,000. 
Mr. T’OWITEI,I,. I \vas  t h w e  bc-fol-c the big hotel was bnrnecl and  on 

th;lt one is1:lntl done  for a weclr or so t,hey had a, popnlntion of over 
10,000. 

Dr. G o o ~ ) . \ m .  ,It Thnrlsantl  1sl:md I’nrk ~ v e  have :L population of 
newly 10,000 a t  tllis minute. 

Mr. l ’o~vm1, .  17011 think a fair estimate of the  total  population 
w011ld be X.000? 

Dr. ( ~ o I ) . \ T , E .  Tes, sir. Of ctmrse, i t  is all gnessworlc. I hare 
no means of knowing. 

Mr. T ’ c t w I m , .  k70u rlevor took a poll or made :I census? 
Dr. Croon.\r;r<. No : T hnre been looking  after sewers and sick people. 
Mr. I’OWEI,L. Wh:lt do you do with  the  excreta or raw  sewape? 
Dr. ( hm, \~ ,~ .  130 yon mean our garbage? 
Mr. POWELL. No; the excreta from the  inhabitants. 
Dr. Goom\~e. I h m  the mater-closets or toilets? 
Mr. POWELL. Yes. 
Dr. Goon,\m. We dump it into  the  river. It goes down through 

Mr. I ’O~~~ELI, .  Do you burn y o ~  ~:~1~b: Ige?  
Dr. GOODALE. Yes, sir. 
Mr. POTI~TELI,. You burn the  least  nocuous? 
Dr. Goonma Well, we co11ld not w r y  well burn  the sewage. We 

burn  the  garbage,:  that is, it is  emptied  every day. We have a man 
remox-e i t  every clay. It is taken n ~ a y  and each  cottage  pays  a  cer- 
tain  amonnt for its  removd.  We  hare  nothing  at  Thousand  Island 
Park to  breed disease bxt  what we dispose of. 

I have  no  apology  to make for anything  that we d.o that  injnres 
our neighbors, because \\‘e really  hare  not been looking  out for that. 
We wonld be very  glad  to  if we were able. The  last fire we had 
damaged 11s abollt $250,000 to $800,000, so yon will realize that we 
have  not  much money to  spare.  We  hare  the  healthiest  place  that I 
know of anywhere  in  the TJnited States or Chnacla. Thousand 
Island  Parlr is redly  an  international park. We have a tabernacle 
in which we can  seat  about 3,000 people. 71% n.ould be very glad to  
cooperate  with  this commission, or with  anybody else, for the benefit 
of the  St.  Lawrence  River,  but we nre too poor  to do it  jnst now. I 
did not come here  to ask for  anything,  but  to  simply  state  to YOU 
that  we are doing everything we can for. the  protection of the  health 
of the people  who  visit us and of the people who go up and  down 
the  river. I mould like  to ask  whether or not  this commission is 
appointed from Washington? 

the  main  sewer. 
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M r .  G.\I:DXER. It is appointetl by both  Governments.  The com- 
mission \vas ho11ght  into esistcncc: treaty bet,wwn (;1.~:It Hritnin 
ant1 the TJnitccl States. antl, :tmong ot1lr.r things.  they :~greecl in that 
t 1 ~ 1 t y   t h a t  bhey \vonld not  permit  the  pollnt'ion of the  bonntlary 
waters t o  tltt: injllry of property 0 1 '  hc:1lth on rithclr sitlr. Now, 
tIw t l v o  Governments referret1 the  q1mtion  to this commission to 
:lscert:tin  \vhcther or not thc terms 0-1' the trenty  wwe  being  violated, 
:tntl i f  the wnters were being po1111t&l i n  ront~*a~-rnt ion of the trPa.ty. 
The commission put b:rctt:r~oIogists a t  \vork. ant1 tlley I l : l ~ e  dtwon- 
str:ltcvl Iwyond a n y  qn~st ion th:lt t l l c h  \r:tt,crs : t w  being gro:ssly pol- 
hltttl in plnccs in  violation of the  treaty.  The  (hvernments then 
:~slml this commission to tletc?rminc the ~wrtedy. T11:tt is  what  the 
commission is a t  work upon at thc  presmt  time, to  tlevisc :I rcnwdy 
for  this wholrsale  pollution  that  has 1 ) w n  going on int1isc:ri-tninntely 
~111 1lp and domn the  boundary  waters.  The  fact  th:tt  any one com- 
munity  has heen able to pet p11re mator nn(l a v o i d  sickness docs not 
changc  the  rnat,ter  at  all: if they a1*e (lnmping  thrir sowage int,o the 
i )o~~nt la ry  water i t  is the  duty of this cwmmission to aseertnin the 
facts :>ntl report them to the Governments. Tft the  Govwnments 
accept the remedies that tht. commission finnlly submits to them 
for  adoption  there will  not, I apprehend, be any (1iscrimin:ttion be- 
tween  communities;  they will all be treated  alike. 

Dr. GOODALE. As I understand  it  this commission has  nothing  to 
consider in  regard to the  purity or i m p ~ ~ r i t g  of the St.  L:twrwce 
River. 

Mr. G.w)xT:R. Yes;  the commission have  to cletermine w l l e t l ~ c ~  or 
not  the  waters  are  being  polluted  in  contravention of the  tt-aaty ; 
:>nil, if so, what is the remedy. But  the two  countries  have  agreed 
that  the  waters  shall  not be polluted to  the in jn ry  of hrnl t l~ or prop- 
erty on the  other side. 

Dr. GOODALE. Well.  what  are  they  going  to do if  it i s?  
Mr. GARDKER. Well, me are ascertaining the facts now. W P  are 

trying  to  get  at  the  actual conditions. antl wllen we srrbmit o w  report 
to t,he (iovernments it is for  them  to devise the  administrative  part 
of it. 'I'hese two  great  Gorelmmcnts E1:1rr joined in this  mowment, 
:tnd I (lo not  think  there is any  qwstion btlt  what  thq7 w i l l  bc &le 
to  pnt a stop  to  what  t'hev regard :IS an  nnwarrantetl abllse. 

Mr. I ~ G .  Mr. Chairman, T came, I1ere on instnlctions from the 
Dominion Mn.rine Association ant1 with  no'intention of saying  any- 
thing nnless  called  upon. I hare  an  opporttmity of going home  on 
the 4 o'cloclc boat,  which I would  .t:llte if T had any :mur:tnce  that 
the qnestion of the  steamers is not wming  :my m o l v  definitely before 
the commission than  it  has  to-day. 

Mr. (i.tzn~luee. The commission  held a henring  in  Detroit for  the 
special  purpose of hearing  the  navigation  interests, :tnd tliey :~p -  
peared  there. I f  yon  have  anything  to say we shall br: gh(1 to 
hear it. 

Mr.' H I K G .  I am  not  pressing for the opportnnity,  but I w i y h  to 
furnish the commission any info1m:ttion thRt they wish to okhin  
with regtwd to the boats, and I did  not  like  to leave withollt  :Isking 
the commission  if they  desired  to ask any questions. 

Mr. GARDNER. So far  as  my recollection goes the  representativei 
of the  navigation  interests were very ready at  the  Iletroit  meeting 
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safe. So f a r  :IS that Itl:lt,rlrc of it is  concrrnecl we  h;rve regurded 
tllc n1:Ittcr. :IS closcd. IYc ; I IY in 1)erft:ct accord  with  them  and 
tllcy  with 11s. 

RLI.. lilsc:. I Ilntlcrstoocl l’r0111 L’rof. l’helps that  the  test  is now 
h i n g  m:~tlc on the 1 ~ 1 1 ~ s .  

Mr. ( ~ . U : I ) X E I L  It. is, :I.ntL in C:ISP tllere is any  weakness I apprehend 
it w i l l  be rcmetlietl. 

Air. K I S G .  I h01)e yo11 w i l l  ( * a l l  111)on 11s at any  time you  need 
information or assistance. 

Mr. GARDXER. Mr. Irving,  the conlmission  is now ready  to  hear  the 
representati\.es of the  city of Ogtlensburg. 

STATEMENT OF MR. ANDREW IRVING, CHAIRMAN OF THE BOARD 
OF PUBLIC  WORKS OF OGDENSBURG, N. Y. 

Mr. Iltvrxvo. Mr. Chairrwln,  the  mayor of Ogdensburg was called 
away,  and will  not be back again mtll after  the first of the  month. 
The  board of public  works is represented, as is  also  the  board of 
water commissioners. I am  president of the  board of public works 
and Mr. Darrow is president of the  board of water comnlissioners. 
We ;we prep:lred to give you any  information  that you may  desire 
with  regard  to  the sewerage and  water here. The  city  engineer is 
also present, as well as the  superintendent of the rnaterwo&s. 

Mr. GARDNER.  Are you prepared  to  go  on  now? 
Mr. IRVING. Yes; I would be glad  to  do so. 
Mr. GARDNER. As president of the  board of public works all  the 

public  utilities come under  your  supervision,  do  they? 
Mr. IRVING. We  have  nothing  to  do  with  the  water  board.  That, 

is a  separate  and  distinct commission. Mr. Darrow  represents  that 
commission. We  have  charge of the sewers, the  building of the 
sewers, and  the  building of the  streets  and  public works. 

Mr. MAGRATH. What is the  population of Odgensburg? 
Mr. I1tvr;vc:. About 18,000; that is, including  the  inmates of the 

State  hospitals. 
Mr. PowELr,. You simply do the work of constructing  the sewers 

and  the  manner  and  time of such  construction is determined by the 
State  authorities? 

Mr. IRVING. Yes, sir. I might  more  fully  answer  your  question 
by  explaining our sewerage  system. I n  1872 Col. George E. Waring, 
jr., was  employed  by the  city of Odgensburg  to  make a report  upon 
3 system of sewers,  which he  did.  He also presented  plans and gave 
a report as to  the best method of sewering  the  city.  Practically  all 
sewers  khat  have been built since that  time  have been built on what 
is called the  Waring  plan.  The  law  provides  that a sewer  can  not 
be built  unless  plans  are  submitted  to  the  two  State commissions, 
the  State board of health  and  the.  State  conservation commission. 
They  have  to  approve  the  plans  before  the  sewers  are  built.  after 
those  plans  are  adopted  and  approved  by  the  two  different com- 
rrlissioI1s, then o t 1 r  l~oard constrllc.ts the sewers. That ,  of course, is 
obligatory on the  part of the  city  corporatjon. 

Mr. ( ~ A I ~ D N E H .  That  same condition applles all over the  State? 
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Mr. IRVING. I believe it does. It certainly  does so f a r  11s we 
are  concerned. It applies  to  all  cities of our class, at  any  rate.  We 
are a  city of the  third class. 

Mr. GARDNER.  You  discharge  your  raw sewage into  the St. Law- 
rence  River ? 

Mr. Inv1x;o. It all  gets  in  there  ultimately. 
Mr. GARDNER. Have you ever  considered  any  plans fo r  its  puri- 

fication  and  sterilization? 
Mr. IRVING. Practically wo have  not;  no, sir. We  have  in  a  sort 

of a desultory  way  spoken  about  it, because we can  appreciake what 
n necessarr! thing it would be. but we hare  never  seriously  considered 
any  plan. 

X - .  POWELL. Have  the State authorities er-er urged any plan  upon 

M r .  I w r ~ a .  No. Of course there is a general  proposition,  always 
float,ing :Ibout by the  State :tItthorities that  the best  way  would  be  a 
sewage-disposal  plant of some kind,  but it has never been brought 
absolutely  before  us  in  concrete  form.  There  has  never been any 
mandate issued that  we shonld do  that. As a matter of fact,, within 
the. h s t ,  yc:~r consent has been given to  us to  still  empty  the  large 
sewer int,o what is practic:~ll,v the St. Lawrence  River. 

you ? 

Mr. Ciamxm. What is the assessed valuation of the  city? 
Mr. IRVING. I think  i t  is about $6,000,000. 
MY. POWELL. What  is the  population? 
Mr. IRVING. We consider  it  to be 18,000 people. That, inclltdes the 

State  institution clown here. 
Mr. MAGRATH.  Have you any  complaint  to  make  against  the  Ca- 

nadian  mnnicipalities  in  the  matter of pollution? 
Mr. IRVING. No; v7e are  all  in  the  same  boat. 
Mr. MIGNAULT. Hare  you actually  made  any  studies  with  regard 

to a sewage purification  plant? 
Mr. IRVING. We never haye. It has never been contemplated. It 

is one, of those  questions  that I presume we felt was a bridge  that 
woulcl have  to be  crossed  some  time. 

Mr. MAGRATIX. .How  is yonr sewerage  system  situated  with  regard 
to  a  purifica.tion plant? Hare yon one  outlet  or  several? 

Mr. IRVING.  We  hare  about 15 outlets  altogether. 
Mr. MIGNAULT. It would be necessary to  have  an  interceptor? 
Mr. IRVIXQ. I may say that while Col. Waring suggested tha t   a t  

some t>ims some different system of disposal  would  be  necessary, he 
did  not  provide  in  the plan for  any connection. Yon see we are 
lying right along  the  front of the St. Lawrence. and  our  outlets 
reach  from up a t  one end of the  city  down to the  other. 

Mr. MI~NAULT. Where is your  waterworks  intake? 
Mr. IRVING.  The  intake is well up above any local sewage: The 

water commissioners  will  explain  all  that  to  you  and  give you  some 
valnable  information  regarding  the  contamination  that  they  dis- 
col*ered  when they  put  in  the  intake. 

Mr. MIQNAULT. You hare  no idea,  have  you,  as  to  what it would 
cost. to install a purification  plant '3 

Mr. IRVING. I have  not  the  slightest  idea.  While Mr. Paterson 
was  telling you what could be done I was  interested  in  reading  a 





STATEMENT OF MR. JOSEPH E. TATE,  CITY  ENGINEER OF OGDENS- 
BURG. 

Mr. TAWSEY. You are  the  city engineer of Ogdensburg? 

Mr. Ta-vvs~:~. You hare acted in that  capacity how long? 
Mr. TATE. For  abont 10 years. 
Mr. TAWTNEY. Does the  city of Ogclensbnrg discharge  its  raw sew- 

age  into  the St. Lawrcnce  River? 
Mr. TATE. Most of it directly  and some of it  indirectly  into  the 

Oswegatchie. 
Mr. TAWTNEY. You hare  no plant  in  which you first treat your 

sewage ? 
Mr. TATE. No, sir. 
Mr. TATVXEY. What  kind of a water  plant  have  you? 
Mr. TATT:. A filtration  plant. 
Mr. TAWNEP. A sand  filtration  plant 1 
Mr. TATE. Yes, sir. 
Mr. T A ~ X E Y .  Hare  you suffered i n  Ogdensburg  in  recent years in 

consequence of the  pollution of the  mater  that you drew  from  the 
St. Lawrence  River ? 

Mr. IRVIKG. Mr.  Commissioner,  will  you  allow me to  suggest  that 
the  water  board is in a much  better  position  to  give you information 
on  those  points  than  the  city  engineer, as those  matters  are  under  the 
separate  and  distinct  management of the  board? 

Mr. T a w x e ~ .   W h a t  cities  are  there on the St. Lawrelace  below 
Ogdensburg 1 

Mr. TATE. I believe Montreal is the  first  large  city below Ogdens- 
burg. 

Mr. TAWNEY. Are  there  any  small  cities or  towns ? 
Mr. TATE. Yes;  there  are  several.  There  is  Edwardsbnrg, or 

Mr. TAWNEY. How near is the  nearest one to  Ogdensburg? 
Mr.  TAT^. About 8 miles. That  is on the  Canadian si-de of the 

river.  Then  Waddin  on is 18 miles below. Morrisburg is nearly 
directly  opposite Wad%ngton. Cornwall is farther  down,  about 40 
miles. 

Mr. POWELL. Mr. Tate, is Ogdensburg a difficult country in which 
to cut  trenches? 

Mr. TATE. Not  generally  speaking; no. It is clay and  sand. Of 
course  there  are some streaks of hardpan here. 

. Mr. TATE. Yes, sir. 

Cardinal. 
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Mr. POWELL. There  is much  rock 3 
Mr. TATE. Well, there is on the west side. 
Mr. POWELL. So it mould be very  expensive  work to  construct  a 

series of intercepting  sewers  to connect all the  existing  sewers,  would 
it not?  

Mr. TATE. I f  we put in filtration  plants, we would  have  to  have 
two plants, one on  each  side of the  river. 

Mr. POWELL. I am not  speaking  about your intake of water  and 
the  filtration; I a m  speaking  about  connecting  with  the sewers. 

Mr.  TATE. Of course  if you treat the sewage, you would  have  to 
have  two  separate  plants. 

Mr. I’OWEI,L. Yes;  but you would  have  only one place  where the 
sewage  debauched  into  the  river. 

Mr. TATE. I think we would hare  to  have two-one on  the west 
and one on  the  east  side. 

Mr. POWELL. Well,  it would  not be very  expensive to  make  these 
intercepting sewers, woultl i t? 

Mr. TATE. I rather  think it would  be  quite expensive. 
Mr. POWELL. There is nothing  in  the  character of the soil that 

Mr. TATE. No; there  is  nothing  in  the  character of the soil that 
would  make  it  expensive. 

would do so. 
Mr. POWELL. How  far  from  the edge of the  river  do  your  sewers 

discharge? 
- 

Mr. TATE. Generally  right  at  the face of the bank. 
Mr. POWELL. Have you contemplated  the  making of sedimentation 

Mr. TATE. No, sir. 
beds or other  means of purification of the sewage! 

Mr. POWELL. You have  nerer  made : ~ n y  calculations  in  regard to  

Mr. TATE. Our  system is a  combined one. We  take  in  the sewage 

Mr. POWELL. Does the  insane  asylum  down  here connect with  your 

Mr. TATE. No, sir. 
Mr. POWELL. Is their sewage thrown  into  the  river  in a raw  state? 
Mr. TATE. Yes, sir. 
Prof. PHELPS. Could  you  intercept  all  the sewage without  pump- 

.that ‘1 

and all surface flows. 

sewerage  system Z 

in%  Mr.  Tate? 
r. TATE. I hardly  think we could. I think  very  likely we would 

have  to  pump. 

STATEMENT OF MR. GEORGE F. DARROW, PRESIDENT OF THE 
WATER BOARD OF OGDENSBURG. 

Mr. TAWNEY. Mr. Darrow, you are  the  president of the  water 

Mr. DARROW. Yes, sir. 
Mr. TAWNEY. What  have you to  say  in  regard  to  the  disposal of 

your sewage in  the  city of Ogdensburg? 
Mr. DARROW.  Well, we have  never  suffered  from  any  pollution of 

the  water  supply, because  we have  filtered  all of our water  that has 
been  taken from the St. Lawrence. Our water  supply  up  to four 
~i five years  ago  was  the  local  river,  the  Oswegatchie,  but we suf- 

commissioners? 
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fered  from  typhoid  there,  and we chmged over into’the  St.  Lawrence 
and  put  in a slow sand  filtration  plant. M7e have beqn almost com- 
pletely  free  from  any  typhoid  or  any  other  water-borne disease since 
then. 

Mr. ?‘~n.lu~.:y. Do yo11 chlorinate your mater? 
Mr. I>n~:aom. No: ]\.e never  have,  except a t  one time,  when we had 

Mr. r l ’ ~ ~ w x e ~ .  You  discharge  all  your sewage directly  into  the 
a litkle break  in  our  intake pipe. 

river, do you ‘1 
Mr. D A R R ~ W .  Yes.  sir. The  intake  pipe  is above the  city  and  there 

is nothing  that wo111dl cause  contamination  nearer  than th‘k village of 
Morristown, which is 12 miles  away  on  this  side o’f the  river. 

Mr. ‘I’AJVXEY. How is it with  respect to  the  towns below you? 
Mr. I > A R R ~ W .  The  State  hospital  formerly  got  their  water  supply 

from the St. Lawrence, and they snffcred sc severely from  typhoid, 
owing to the  pollution b ~ r  the  city,  that  they  changed  their  water 
mppiy to the  city  supply. 

Mr. TAWXEY. How  far is the  hospital  from  the  city 0.f Ogdens- 
burg ‘1 

ably 2 or 3 miles below the  center of the city. 
Mr. DAmnow. It is a part of the  city of Ogdensburg,  but, it is prob- 

Mr. T~WNEY.  How many people are  there  in  that  institution? 
Mr. DARROW. Two  thousand, o r  a little over. 
Mr. TAWNEY. What  is the  width of the St. Lawrence  ltiver  here 

Mr. I)ARROW. It is about R mile and a. quarter. 
Mr. I’OWKLL. Do you have  daily  examinations of the  water  in  order 

Mr. DARROW. Yes; our superintendent  can  give  you  all  details  as 

Mr. POWELL. It is  practically  free  from  bacteria? 
Mr. DARROW. Yes ; practically so. 
Mr.. TAIViLEY. What  supervision is exercised  by  the  State  board of 

health  over  your  water  supply  and  the  health  conditionst 
Mr. DARROW. It was  put  in  entirely  under  their  supervision  and 

protection,  and  the  health officer takes  samples of water  from  the 
taps  throughout  the  city a t  any place he desires, and  those  samples 
are  submitted  to test at  Albany. 

Mr. TAWNEY. Does  the  State  board of health  have  any voice in  the 
management or supervision of your  plant ? 

Mr. DARROW. I can  not  say  as  to  that.  There  has  never been nn.y 
interference  on  their  part. 

Mr. TAWKEY. Do you make  reports to the  State  board of health 
with respect to the, purification of your water? 

Mr. DARROW. No, sir. I understand,  however,  that if the  plant 
goes wrong  they  have  the  power to  come in  and see that  mutters are 
corrected. 

Mr. TAWNEY. I n  obher words,  they  have  the power to  lock the 
stable  after  the  horse is stolen? 

Mr. POWELL. You supply the material for the  test and. the State 
makes the  test? 

Mr. DAHROW. We  have our own  laboratory  that makos its own 
tests,  and  then  the  State  board of health  supplements  those  tests  from 
time to  time. 

in  this  vicinity,? 

to  ascertain its purity? 

to  that. 



156 REMEDIES FOR THI3 POL1,UTION OF BOUNDARY WATERS. 

Mr. POWELL. They  take  their  own  samples? 
Mr. DARROW. Yes, sir. 
Mr. TAWNJCY. Is there  any  State law in New  k'ork with  respect  to 

the (1iscllarge of raw senage  into rivers or running streams that you 
know of ? 

Mr. D A R R O ~ .  Not  that I am aware of. 
Mr. ' l ' a \ v ~ ~ < y .  So every  city  or  village or town is free  to ntilixe the 

St. 1,:Lwrence River, or  any other  riyer  on  which i t  may be located! 
as  an open  sewer? 

~ r .  I ) A R I : ~ ~ . .  'l'hat seculs to be the case : a t  least,  they  practice  it. 
1 know that Ivherc  shallow  streams  have been used and it has been 
;L p:11paMe nllisnnce that  they have applied for injunctions  and  re- 
str:~ining ortlcrs 011 :~ccol lnt  of its being a nnisance. 

Mr. T A ~ S I : Y .  What is y o ~ ~ r  opinion  with  respect to the wisdom 
of utilizing  these  rl.mning  streanis as open sewers? 110 you think 
cities of  some considerable  size  sllould be prohibited  from  discharg- 
ing raw sewage into  streanls  where  cities below are dependent  upon 
the s:ln~e stream for their  water  for dolllestic and sanitary uses? 

Mr. 1)~1mow. I think  they  shonltl he prohibited from doing so. 
1 think  that  all  pollution of all  streams  should be prohibited. I 
think  that it is not only a menace to  the  public  health,  bnt  it is a 
greale economic loss. 

Mr. TAWNEY. That  is  the  judgment of all  the  sanitary  experts  and 
engineers  that we have  had  before us throughout  this  entire investi- 
gation,  and I am very  glad  to know that  you  corroborate  their views. 

Mr.  Powem. You are opposed to  depositing  raw sewage into a 
stream  entirely ? 

Mr. D A R R ~ W .  I certainly  am.  Of  course, I think it is an evil that 
has  got  to be overcome  slowly. 

Mr. TAWNEY. Yes;  but  ultimately it will  have  to come. 
Mr. DARROW. Ultimately it will  have  to  come; yes. 
Mr. MIGNAULT. Then, your opinion is that cities  should be forced 

to  treat  their  sewage? 
Mr. DARROW. Just  as speedily as it can be accomplished. I think 

it is on  a par with  garbage  collection;  that it should be done, and 
that  eventually  cities  will  find  that it is a source of income instead of 
a source of expense. 

Mr.  GARDNER. Is there  any  other  gentleman  from  Ogdensburg  who 
wishes to  be heard now, or who has  anything  to offer on the  subject? 

(There  was  no response.) 
Mr. GARDNER. If not, we will proceed to hear  the  representatives 

(There  was  no response.) 
Mr. TAWNEY. Is there  anyone else from  any  other  city or town 

on  the St. Lawrence  in  this  vicinity  who  desires  to be heard on this 
subject 1 

of the  next  town  who  appear  before us. 

(There was no response.) 
Mr. TAWNEY. Dr. McCnllough,  have yon or Mr. Dallyn  anything 

Dr. MCCIJLL~UGH. For my own part, I do not  think so. I think 

Mr. TAWNEY. You  are  the  head of the  health service in  the Prov- 

Dr. MCCULLOUGH. Yes, sir. 

to  offer with  respect  to  this St. Lawrence  district? 

all we  have  to  say  about it is set  out in the  report. 

ince of Ontario! 



Mr. '~ . \wxF:Y. I want  thcse  gentlemen  present to l<now that yo11 
are t!w I ~ c m l  of the 11eaIth service in  the  Province of Ont:lrio. a n t 1  
that M r .  lhdlyn  is  the  sanitary  engineer of the  Province. 

Mr. I>.\~c~to~v. I think  so~r~ething  ought  to be done with  the  State 
of New l'ork, because all of t1:ese plans  for sewerage in the boundary 
vaters I I I T  :lpproved by the State of 'New York. The instit'r1tions 
ownetl I)? tllc State of St>\\, I*orlc arc running their sen-:tge into t!.e 
bonnclwl~g \vaters. 

M r .  T.\I\TEY. The  Stnte 1)onrcls of health, T think  all of them. 
h a r e  I)een very cordidly i n  sympathy  with the investigation  into 
this mattel* which  the commission 1x1s been conducting for the  last 
three ywrs,  and 1 do not  apprehend  tllat  any  recommendations  that 
the cowluission may  finally lmke to the  two  Governments,  with  re- 
spect to it,  will he opposed by the  State, judging from  the  expres- 
sions \ve hare hac1 from  them. If there is nothing  further,  the  hear- 
ing will he considered closecl, and  the commission will  go  into exec- 
nt1r.e session for  the  purpose of considering some other  matters  that 
we  intend  to  take  up at  this time. 

(The commission then  n-ent into executive session and the hearing 
adjonrned.) 
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