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In view of P sal to erect 2 new building
at McGill to house the Metallurgical and other Departments, I wish
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to take every opportunity to obtain information with regard to the
teaching methods and laboratory equipment in the Metallurgical

Departments of other Universities.

I expect to be ig England on pe{-gghal bugsiness during part

r, and wish, while t! 0 visit the principal English

of the summ
Universities where metallurgy is taught, to study laboratory ecuipment
and to discuss teaching methods with the Heads of Metallurgical
Departments.

I would like to visit the Royal School of Mines, London,
the Sheffield University, the Birmingham University, the Manchester
Universily and one or two others, and to call on a number of English
metallurgiets with whom I am acouainted. I should also like to visit
a few typical metallurgical plants in order to study the
advances in industrial metallurgy in England.

As these visits would be made with a view to designing the
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AD0raic - and in the general interest of the

new metallurgical
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January
Twenty-third
1923

Dr.. Fs« D« Adans, |
Dean, Faculty of Applied Scilence,
Engineering Building.

Dear Dean Adamsi-

With reference to your letter of
the 19th, and Dre. Stansfleld's statement that he
would like to become 2 partmer of the firm of
Stansfield, Roast and Pascoe, Consulting Metallurgists
and Chemists, I shall bring the matter bgfore the
next meeting of the Finance Committee, which, I &am
afraid, will not take place until Thuesday, February
lat,

1ight of Dr, Stansfield's under-
devotes to the affairs of that

taking that ¢ he
firm will not in any way impair the service he should
render to the Department of Metallurgy in the University,
I intend to recommend that the Board of (Governors say
they have no objection, and I do not think there will

be any.

Yours faithfully,

Principale
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MeGill University.

in one branch of Metallurgy in
Charles F. Pascoe, F.C.I.C., also gi
lectures to extension classes
University.

These gentlemen now propose to go into partnership as

lletallurgists and Chemists, and they have requested Dr.

'ield to become & member of the firm. The firm would be known
as Messrs. Stansfield, Roast & Pascoe, Consulting Metsllurgists &
Chemists, and the work will lie perticularly in connection with
advice on electriecal fumaces, chemico-legal investigations,
ferrous, non-ferrous and electro-metallurgy, and analytical
chemistry.

Dr. Stansfie informs me that he would like to become a
partner of the firm in question, and that ¥ill undertake
that eny time which he devotes to it will not in any way impair his
teaching efficieney or th 'ficieney of his Department.

So far as I cen see if Dr. Stansfield undertskes to give
us an assurance that such will be the case there is no resson why

the University should objeet to grenting him permission to join

this firm.
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ALFRED STANSFIELD
D.Sc., A.RS.M.. F.R.S.C
CONSULTING METALLURGIST Department of Metallurgical Engine ering,
MONTREAL. McGill University, Montreal.
April 24th, 1930.

The President and Couneil of the
Montreal Board of Trade.

Gentlemen:

I was instructed by you(l) to prepare reports on
the proposals to establish a copper refinery in the
City of Montreal East, and an electrolytie zine plant
on Ile Perrot, these reports being par ticularly in-
tended to show whe ther any nuisance or damage to sur-
rounding property would result from the opera tion of
these plants.,

I prepared and submit ted to you on the 24th of
March my report on the proposed copper refinery in
Montreal East. I have now prepared and submit here-
with my report on the proposal to establish a zine re-
duction plant on Ile Perrot.

The problems involved in this case have been far
more serious than in the earlier report because (a)
the plant will liberate a considerable amount of sul-
phur dioxide, (b) it will be located in a rural dis-
triet, not very far from Macdonald Agricultural College,
(c) there is danger of acid or other liguors entering
Lake St.Louis.

Although I find that the plant ean be operated
without causing any economic damage, I suggest that you
consult the National Research Couneil of Canada with re-
gard to any possible danger to Macdonald College. The
substance of my report will be found in the "Introduc-
tion" and "Conclusions".

Yours very truly,

AS/%P
(1) Letter from the President, dated Mareh 3, 1930.
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THE PROPOSED ZINC REDUCTION PLANT
n

on ILE PERRO?T,

A Report to the Montreal Board of Trade
by Dr.Alfred Stansfield.

Introduc tion.

Statements have appeared in the press to the effect

“ N

that the Consolidated Mining and Smelting Company of Canada
is considering the construction of a zine reduetion plant on
Ile Perrot, and has secured land for this purpose, , is
known also that the Canadian Pacific Railway Company has
applied to Parliament for suthority to coms truct a branch
line to Windmill Point on Ile Perrot, this line being
ently intended to serve the proposed zine plant,

The intention is, no doubt, to produce zine

trolytic process, like the process in use at Trail, B.C

Great Falls, Montana, and elsewhere. In this process "zine
concentrate”, that is, a concentrated or enriched zine ore
consis ting mostly of sulphide of zine, is roasted for the
purpose of driving of f the gulphur. The roasted ore is
treated with sulphurie acid yielding & solution of sulphate
of zine. This is electrolysed, produecing pure metallie

zine which is melted =nd cast into ingots or slabs.




Eleetrolysis of the zinec sulphate solution also
iec acid, which is used for the treatment of

roasted ore, so that little or no £

The sulphur driven off in the roasting

1y all in the form of sulphur dioxide, which

is smelled when a sulphur mateh is burned and
times used to disinfeet houses. If all this gas were allowed
to eseape inte the air there would no doub be
smell in the direetion in which the wind blows from the furn-
aces, and the gas might affect vegetation over which it
pesseé. The intention is to clean the furnace gases, remov-
ing dust and fume by electrical precipitation and other means
and to econvert the sulphur dioxide into sulphuric scid, whiech
would be a marke table by-product of the

In reply to & letter from your £ ident, M S3,G,Blayloek,
Viee-President and General Manager of the Consolidated Mining
and Smelting Company, wrote on February 15thi--

"1f our Company builds a Zine Plant in any settled disir-
icts around Montreal it will, of course, be necessary %o in-
atall dust eatching deviees ﬂnu also to put all the gases

through a sulghuric acid plant in order thet the plant would
not be & nuisance to the surrounding country.

Qur Company has worked out & proeess which will enable
us t% convert practically all the sulphur dioxide into sulphur-
ie¢ acid. It is the sulphur dioxide gas which couses the dam-
age to vegetation.




"I might say that there would be less sulphur dioxide
eseape from such a reduction plant than there is from indust-
rial areas in the City of Montreal where large tonnage§ of
lower port coal are burned. These soft eoals have & plgh :
sulphur content and practically all of that sulphur finds its
way into the sir as sulphur dioxide.

Furthe rmore, meny of the gases given off by the ordinary
smelter camot be suecessfully treated for the manufacture of
sulphurie aeid, and consequent recovery of the sulphur di-
oxide. A zine plant, however, does not present this difficul-
ty,and I am satisfied that there is no cause for worry in
connection with such a plant being built in the vieinity of
Montreal.

You will appreciate the fsot that we would want the full
co-operation of the Montreal Board of Trade in any undertak-
ing that we might carry on in this vicinity, and it is, there-
fore_e, a pleasure to reassure your members that such & plant
would not be a publie nuisance and would be far less offensive
than most manufacturing plants.”

The zine produced in Canade during 1929 amounted to
98,000 tons, of which 86,000 tons was obtained by the electro-
lytie process at Trail. The remaining 12,000 tons represents
zine in ore mined in Quebec and Ontario and exported in the

form of are. The produetion in Quebee will probably be less

in 1930 in view of the elosing of the Tetféult mine in Deec-

ember last, but = number of the newer mines in Eastern and
Central Canada contein zine ore and will probably produce
z2ine concentrates which may be available for the proposed re-
duction plant.

Broviding that enough ore becomes available, the district

of Montreal should be a guitable place for a zine reduction




plant, because it would be a convenient centre to which the
ore eould be brought, because ample electrical power is
available and because there would be a growing loeal market
for zine and sulphuric acid, while the surplus zine could
be exported to Europe. Canada as & whole does not at pres-
ent use as much zinc as is now produced at Trail, as in
1929 it exported 64,000 tons, mos tly as spelter, anmd im-
ported only 18,000 tons of zine and zine products, but the
Easstern market could be supplied more convenisntly from
Montreal then from Trail. Also, zinc concentrates from
mines in Eastern Canada, vhich must at present be shipped
to BEurope, could be treated in the proposed plant and re-

duced to metallic zinec before shipment. This would lessen

the transportetion charge on the ore and should inecrease

the profit to the mining companies., The establishment of
this plant on Ile Perrot will also materially increase the
industrial activity of the district of iontreal, both dir-
getly and indirectly.

It remaine to be considered to what extent the proposed
plant is liable to cause a nuisence in the s urrounding
urban anl rural communities, For this purpose we need %o
know the amount and composition of the ores that are likely
to be treated, the nature of the process that is likely to
be employed, the extent to whiech the sulphur gases are

likely to escape into the air and the possible effect of
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Seale of Operations and Supply of Ore.

1 understand from Mr, Blayloek that the smallest plant
the Company would construct would have a daily production
of £ifty tons of zine and that it is impossible to fix any
maximum 1limit to the output of the proposed plant. At Trail
a small pilot plant was built early in the War, by 1923 the
production was about 100 tons day and during 1929 the pro-
duetion was over 230 tons a day. A imilar development
eould be expected at the proposed plant on lle Perrot, pro-
vided the supply of ore inereases at the required rate and
that & market can be found for the zine and the sulphurie

3
acid,

The produetion of zine in the Provinece of Quebec during
1929 was nearly 10,000 tons, or 27 tons per day, and I under-
stand that sbout 100 tons a day may be expected when the
newer mines develop their zine ore. We cannot limit our con-
sideration of possibilities to the ore already in sight, and
it is possible that ore may be received from mines further

west,

On the other hand, the growth of the plant may be limit-

ed by the difficulty of disposing of the sulphuric acid. that
will be made. As will be shown later, nearly two tons of
acid will be made for each ton of zinec, ani this acid cannot
well be stored in large quantities or shipped great distances.

WM&

As & bagis for discussion I shall consider a plant hav-
ing a production of one hundred tons of zinc per day with the
reservation that this may ultimately be enlarged to perhaps
twice that capacity.




Nature and Amount of the Ore to be Treated.

The "zinc concentrate™ or concentrated zine ore treated
by the electrolytic process for the recovery of zine is the
product of ore-dressing operations at the mine, intended to
collect the zine mineral and to reject the gangue and the
minersals of lead, iron, copper and other metals, This econ-
centrate consists mainly of zine sulphide, and usually con-
tains smaller amounts of sulphides of iron, lead, copper and
cadmium, with & little silica and still smaller amounts of
arsenic and antimony. It may also eontain paying amounts of
gold and silver, This concentrate is usually in the form of
a fine powder.

It is impossible, in acvance, to state the probable
analys is of the zine concentrate, as this will vary with the
nature of the ore in the mine and with the effectiveness of

the dressing operstion; it is probable , however, that these
concenirates would contain from 40 to 30 percent of zine amd
about 32 or 33 percent of sulphur, ani these figures will be
uged for the purposes of this report.

&

On the basis of 100 tons of zine per day, amd in view
of the probable percentage recovery of the process, there
gou%d be needed per day about 250 or 300 tons of zine conecen-

rate.




The Roasting Operation.

In preparation for treatment with sulphuric ae¢id, zine
gonecentrates are usually roasted in large furnaces of the
Vedge type having a number of hesrths over which the ore is

ke d mech ynically to expose it to heat and air for the
remonl of the sulphur. The bahes from these furnseces
usually contain about 3 percent of sulphur dioxide, an
amount which is rather low in view of the utilization of
this gas in the production of sulphuric acid. These furn-
aces are heated mostly by the oxidation of the ore itself,
but a modesrate amount of fuel-oil or pulverized coal mus?
usuzally be burned to maintain the heat to the end of the
operation.

I understand from Mr, Blayloek that they have devel-
oped at Trail a new roasting “rocess which makes possible

the production of a gas containing as mueh as 7 orn8 per-
eent of sulphur d1011de, which VOuld be decidedly better

for the pr oduction of sul
needed for the new roasti

- andf - v % 4 4 . s
huric acid, and that no fuel is
?TJC“O”

GG ae

P
ng




Production and Market for Sulphuric Acid.

The gases leaving the roasting furnasces are cleaned and

the sulphur dioxide they contain is converted into sulphuri
2 Y - »
acid, probably by the "contaet" process. For this process
it is necessary to clean the gases very perfeetly, so that
all dust and smoke or fume is completely eliminated, and after
passing through the sulphuric ac¢id plant, nothing will escape
into the air but a proportion of the sulphur dioxide, prod-
= " » 1 ot * , . 2

ably less than ten percent, which has escaped conversion into
a¢ l‘i £}

Theoretieally, one ton of sulphur will produce three
tons of 100 percent sulphuric acid, and in view of the prod-
able amount and analysis of the concentrates ani the probable
percentage recovery of the aeid, it appears that a plant pro-
ducing one hundred tons of zinec per day should also produce
about two hundred tons of sulphuriec aecid,

4 4+

I understand that the sulphuric acid used in and near
Montreal amounts to some 10,000 tons per amum, or less than
60 tons a day, so that there would be no loecal market at pres-
ent even for one hundred tons of additional aeid, and it

would probably be necessary to develop some auxiliary industry,
such a8 the production of fertilimer, in order to use the
greater part of the acld that would be produced. An ample
supply of cheap sulphurie acid would teni to attract other
chemical industries that use large quantities of this aecid.

In the meantime, the diffieulty of storing and shipping sul-
phuric aeid may tend to limit the expension of the zine plant,




Production anl Disposal of Sulphur Cases.

Basing an es timate on the roasting of 250 to 300 tons
of zine concentretes and ellowing for the sulphur that
would be left in the roasted ore, about 75 to 90 tons of
sulphur per day would be oxidized, producing twice this
weight of sulphur dioxide or nearly Wwo million ecubic feet
per day at the ordinary tempsraturse and pressure.

Mr. Blayloek informs me that they will convert into
sulphuriec acid ani recover at least 90 percent of the sul-
phur dioxide, and I understand from another source that as
mach a8 96 percent of the sulphur in zine roaster gases has
been turned into sulphurie acid by the contact process.

In view of possible troubles in the aecid plant, and of the
gas that escapes from the roasting furnaces, it will be
gafer to assume a recovery of 90 percent ani to say that
about 8 tons of sulphur per day may escape in the form of
sulphur dioxide. This emount of sulphur, although apparently
large, is very small in comparison with the many hundreds of
tons that are thrown out every day by the large smelting
plants at Trail, Noranda and Copper C1iff, and is comparable
with the emount of sulphur set free in industrial sreas of
Montreal by the combustion of tituminous coal.

Assuming the furnace gases to confaln seven or eight
pergsent of sulphur dioxide, they might amount to more than
one million cubie feet per hour, After passing through the
sulphurie aeid plant, they would contain legs than seven
tenths of one percent of sulphur dioxide. These gases
would be discharged up a2 tll ehimney to remove them es far
as possible from the ground, and as they will be cool it
will be necessary to employ a fan to drive them up the
chimney, or else to heat them by burning coal before they
enter the stack. The latter plan will probably be prefer-
able, as the heated gses will tend to rise in the air
after leaving the chimney and so will be more diluted befare
they reath the ground.

The eonversion of even ninety percent of the sulphur
dioxide into sulphuric acid depends on the efficient opera-

tion of the aeid plant. In the event of & break-down of
this plant a larger portion, or the whole, of the sulphur
dioxide would be discharged into the air uantil the plant
could be started agrin or the roasting furnaces could be
ngloogoegéldgw}?. ig‘;llgréewl pgrltlicularly of the proximity of
1 ral Colle a

Company to fhatall absorptiogéioégrga¥ngg 3§?§§“2%§ §§§e§h°
could be passed in the event of a break-down, to lessgen the
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Effect of Sulphur dioxide on the surrounding country.

I understand that the proposed plant is to be loeated
near Windmill Point on Ile Perrot, & place which is over
three miles from Beauharnois, over four miles from Ste.Anne
de Bellevue, six miles from Chateauguay end ten miles from
Lachine. In view of the direction of the prevailing winds,
the place has been well chosen, as the gases liberated at
the plant will usually be spread over the large expanse of
lLake St. Louis.

A comparison can be made between the amount of sulphur

that may be liberated from the proposed plant and the amount
that 1s set free in the burning of coal in and near Montrezl.

I understand that the coal that is burned in the indus-
trial plants in Hontreal contains on an average about 24 per-
eent of sulphur. Assuming that one fifth of this remains in
the cinders, the combustion of four hundred tons of coal
would be needed to set free the eight tons of sul phur which
I have considered may be liberated by the proposed plant.

In comparison with this, the consumption of soft coal in the
district of Ste. Anne de Bellevue is about thirty tons per
day,” the use of coal in some steel works in Montresl is
about one hundred tons a day and the whole eonsumption of

bituminous coal in Montreal, exelusive of that used by the
rallweys and shipping, amounts to about four thousand tons

a day. In this connection it must not be forgotten that much
of the nuisance resulting from the combustion of coal is
caused by the smoke and other products of combustion, and
that these will be almost entirely absent from the gases
turned out by the proposed plant.

The effect of sulphur dioxide on vegetation has been
studied very elaborately in conneection with legal ¢laims for
damages that have been mede against smelting companies
which turn out large amounts of this gas. I have consulted
particularly the Report of the Seldby Smelter Commission
which was published in 3915, ani the Report of the Trail
Smel ter Smoke Investigation, dated January 1930, which was
presented at a publie hearing in Washington but has not yet
been published. I have also consulted, informally, an offic-
ial of the National Research Council of Camadas who has been
in close touch with the latter investigmtion.

# This is the average daily consumption during the year,and,
as part of this coal would be used for heating during the
winter, the consumption of coal during the period of

growth may be decidedly less.




It is impossible to make any simple statement of the
affect of sulphur dioxide on vegetation, as it depends on
the kind of plant or tree, on the length of exposure to the
gas and on the condition of light, moisture and other vari-
ables., It appears that as little as 0.0 paris of this gas
in one million parte of air will have a distine tly harmful
effeet on some trees and Crops, when it occurs in conjunct-
jon with high humidity and sunlight and when the exposure is
prolonged, Higher propartions, such as one or two parts per
million in the presence of light and molsture affect vege-~
tation more rapidly. The effect on animals anl men is far
less pronounced; the smellest amount that can be detected by
smell is about one or two partis per million; no serious dis-~
comfort is ceused by less than about five parts per million,
and even larger amounts do not appear to be actuslly injuri-
ouse

Owing in part to the variable nature of the wind it is
jmpossible to ealeculate from the amount of sulphur liber-
ated at the plant or fronm the percentage of sulphur dioxide
in the eseaping gases what proportion of this gas will be
found in the air at any particular distance from the plant.
After & careful consideration of information from a number
of soureces, I am satisfied that the relatively small amount
of sulphur dioxide that may be liverated from the proposed
plant would be far too small to eause any economic damage
to vegetation on either shore of the 8t. Lawrence. I have
not made & sufficiently extemive study %o enable me
speak definitely with regard to the part of Ile Perrot
{mmediately surrounding the proposed plant, but this is not
important, as I expect that farm land in the neighbourhood
of the plant will be acquired by the Consolidated Mining
and Smelting Company or by the Canmadian Paeifie Railway
Company, and that the construction of the branch railway line
and the zine plant will cause other plants %o be erscted
and will lead to the industrialization of a substantial part
of the island.

Speecial consideration must be given To any possaible
affect on the Macdonald College at Ste.Anne de Bellevue.
Desn Barton of this college has obtained statements from the
Departments of Chemistry, Plant Pathology and Agronomy from
whieh it appears that even apart from what might be ealled
economic damoge these Departments fear that the effect of
even occasional exposure of their crops to small amounts of
gulphur dioxide would have a serious effect on their experi-
menta l work.#

¥ Some extraects from these statements are given in an
appendix to this report.




That is to say that Macdonald College , established and

ma intained at great expense not merely for educational pur-
poses but for econducting research work for the advancement
of Canajian agrieculture, reguires a pure country air,
Amounts of sulphur dioxide that would not be notieceable
under urban condi tions may still be enough to detrasct from
the value of this work.

The problem is very diffienlt, as not only is it almost
impossible to determine whether some slight damage may
occasionally be caused by sulphur dioxide from the proposed
plant, but damage may also rez2ult from chemical and other
indus trial plants that may be built on Ile Perrot, and it
does not appear poscible to exelude industrial plants per-
menently from the viecinity of Ste. Anne de Bellevue. I
sugeest that the whole guestion of danger to Macdonald €oll-
ege should be submitted to the National Research Council of
Canada, which has recently made an elaborate investigation
into the effect of smelter smoke on plants and animals,




Dispoeal of Residues from Zine Flant.

1 -

When the rossted zine ore is ftreated with sulpl
aseid, the zine does not all dissolve and a residue is
contalnlnf iron, lead, zine snd other ingrelients oP the
ore, This PLQldue may amount %o more th:n one third of the
original ore, and it nust be treated agein to recover the
l°a§ gold cni silver, when these are prescent in suf fic ient
amount, anl the "emelﬁde* of the zine., One method, the
Waelz 9rocess, is to heat the residue in a rotating tube
furnace, driving off the zine ani lead as @ fume which ean
be recove red by electrical precipitation, serubbing or
filtration. hAOtLb“ progess is to smelt the residue in a
elosed electric furnace, producing 2 zine~lead fume and
lead bullion whloq containe the gold and silver.,

urie

It is impossible to state certainly what proecess would
be used for the treatment of these residues, but there
would not be any considerable produetion of sulphur dioxide
and nearly all the fume and dust would be recovered, so
that there would not be much smoke.




Effect on the River,

In regard to the proposed zine plant it is desirabdble
to consider vhether any acid or other liguors would be dis-
charged into the river aml whether any such discharge
would be likely to oreate a nuisance. Sueh seid liguors
may result, for example, from the cleaning of roaster gases
in preparation for the contact pro¢ess, or from the humidi-
fying of furnace gases in preparation for eleetrieal pre-
cipitation of fume and dust., As the proposed location of
the zine plant 1s sbove the point in the river at which the
City water supply is taken, it must be considered whether
any effluent from the plant would be likely to re=ch the
inteke amd whether it would affect the water in any way.

The water flowing past Montresl somes in part from the
St. Lawrence amd in part from the Ottawa rivers, which mix
to some extent by the time they reach the intake of the
City water supply. I have obtsined figures for the maximum
and minimum flow of both of the rivers, and also the chemi-
cal analyses of the St. Lawrence river, the Ottawa river
and the Montreal City weter. It appears that any effluent
from the proposed plant is liable to reach the City intake,
but that it will be so diluted that no harm can possibly re-
sult. The water of both rivers contains in solution a con-
siderable amount of ecaleium carbonate, and this is amply
sufficient to neutralise eny amount of sulphuric aecid that
would be likely to be d ischarged.

In view of the intention of the Company to locate their
plant near a part of the river that is at present lergely
free from industrial pollution, the Board of Trade should
consult the Department of Marine and Fisheries zt Ot tawa
with regard to the probable effect on the fish in Lake St%.
Louis of liquors containing sulphuric scid or sulphates of
iron, zine and other metals.’ In any case the Company
should be restricted in regard to the amount of such liquors
that may be discharged at any time and should be reguired to
filter any wash-waters containing lead, arsenic or other ob-
Jectionable suspended matter before allowing such waters to
enter the river,




Conelusions.,

1. From a commereial and induwtrial point of view the proposed
plant should be an important asset to the City of Hontreal,
as it would inecrsase the industrial activity of this distriet
both directly and indireectly ani would afford employment for
hundreds and possibly indirectly for thousaniz of men., It
should also benefit those mines of Eastern Canada that contain
important quantities of 2zine ore, as at present this are can
only be marketed by shipping it to Europe,

2. In view of the amount of zine ore that is likely to be
treated and the provision for converting the resulting sulphur
dioxide into sulphuric acid, I consider that the amount of

sulphur that will escape into the air as sulphur dioxide may

be gbout eight tons a day, an amount thet would be produced

:

by the daily combustion of some four hundred tons of bitumin-
ous cosl. The furnace gases at the plant would be carefully
cleaned and they would be free from the soot and dust which
cons titute the greatest nuisance resulting from the burning

of coal.

O« In view of the location of the plant, and the probability
that adjacent portions of Ile Perrot will be ocoupied by
industrial plants, I do not think it likely that any economie

damage to vegetation will result from this discharge of sul-
phur dioxide.




4., I consider that any liquors from the

dissharged into the river are liable

the Montreal water supply, but in view of th

of water with which any discharge will

danger of the water supply bei

ar, even a large discharg . sulphurie ae¢id would be com-

pletely neutralized by 1 caleium carbonate in the water. I

think, however, that the Company should be restricted in re-
gard to the amount of any acid liguors that they may discharge
and that any wash-waters carrying lead, arsenic or other ob-
Jeetionable suspended matter should be filtered before they
are ellowed %o enter the river. In this connection the De-
partment of Marine ani Fisheries at Ottawa should be consulted
regarding the possible effsct on the fish in Lake St. Louis
of liquors containing sulphuriec acid or sulphates of iron,

zine or other metals,

5. In view of the frequency of important chsnges in metallurg-
ieal practice, it is imposasible to prediect with any degree of
certainty what process or processes mey be employed in the
treatment of ores in this plant, or even the character of the

ores that may be treated. I can merely state that in my

opinion it is possible for the Consolidated Mining and Smel t-

ing Company to treat suwh ores as I have indicated without

caus ing any economic damage to surrounding vegeltation or to




users of the river. The Company has a wide knowledge of the
effeet of smelter smoke on vegetation, and if they esteblish
plant in & settled community they mmst be prepared to face
e that they find necessary tc avoid the production

b

will be liable to inecur serious legal

the t may result,

~

6. Apart from the possibility of economic damage to the sur
rounding ecountry, the Board Trs de should consider the loe-
ation of the proposed plant in relation to the "town-planning”®
or "goning" of Greater Montreal. 1is is not merely as re-
gards the plant itself, dbut in viev of the industrial develop-
ment on Ile Perrot that is likely to follow the sstablishment

of this plant and the building of a branch line of the Can-

adian Pacific Railway. In general it appears that the western

suburbsof & large oity should be reserved for residences and
holiday resorts, while large industries, particularly those
burning large amounts of coal , should be placed in the eastern
part of the eity, which is usually less veluable as a residen-
tiel area. On the other hand, as the workers in these indus t-
ries cannot afford to travel far to their work,

able that large industries should not all be concentrated in
one ares where it is impossible or undesirable for the workers

to reside, but should be grouped in units of moderate size




which should be placed so fer apart that each unit ean be
surrounded by residential areas. The subject of town-
planning is quite outside my province, and I leave it for

he consideration of the Board.

I do not think that the sulphur diaxide liberated from
the proposed plant will cause any material demage to the
erops or trees of Macdonald College, but in view of the
importance of the work that is earried on there, and of
the extensive study of the effect of smelter gases on
vegetation that has recently been male by the National

Research Couneil of Canada, I would not feel Justified in

teking full respomsibility for this branch of the enguiry

and suggest that you refer to the Research Couneil the

ques tion of any possible danger to Macdonzld College.

Respeetfully submitted,




APPENDIX.

Extracts from Letters from Maedonald College.

S -

Maedonald College,

"It geems clear from your letter and from the
informati on we have that while the location and
treatment of the fumes will tend to minimize the
risk, the possibility, it would seem to us the prob-
gbility, of danger under certain conditions that
are likely to dbtain will still remsin., From our
point of view it is not only the risk of substential
damage to erop produc tion but also the much more
vital thing of interference in sny form or tw any
extent, direct or indirect, with plant life, that is
of serious concern.

The preveiling direction of the wind from the
location mentioned is not toward Maedonald College,
but it 1s not uncommon for us to have a South wind
almoe t directly from the point indicated and not in-
frequently accompanied by high humid ity, because
rain usually follows. There does not seem to be any




evidence that a distance of four miles will afford suffic-
ient protection. Moreover, information svailable pointe
to the danger of even very small guantities of the gas in
the air. When one adds to these considerstions the humen
element in operation, thers can be only one conclusion
and this is that the establishment of such a plant as is
proposed would involve grave risks for Maedonald College
and MeGill University."

(Signed) H.Barton.
DEAN.

Hacdonaeld College,
April 9th, 1830,

"I feel that due to insufficient knowledge of the whole
problem it is impossible at the present time to prediet with
the proper degree of certainty the influence of fumes from
such a refinery and absorption plant, upon vegetation, cwver-

ing all possible circums tances that might arise dwring its
operation. Thus there seems to be & great risk in establish-
ing such an industry in this agricultural and residential
districet, In view of this, I should oppose the ereection of
the proposed refinery until suech time as convineing and re-
liable date are available which would assure that such an
undertaking would do no harm t vegetation.™

(8igned) John G.Coulson,
Ass't.Professor of Plant Pathology.

Macdonald College,
April 9th, 1930.
"essse 1t is abundantly elesr that a concentretion of
one part of SO0p per million parts of air, even under optim~
um condi tions for a erop, will result in much damage to it.




"Bven though the proposed mill is to be located some
four miles away and our prevailing wind is not towards us,
41t is conceivable that such a conecentration would sometime
ngcp Maedonsald Cullcft and do mach damage to our crovs,

from this direect P?r ¢t upon the it wounld have
1isastrous effeect on our work and
mtqt function in large measure tqrounn
breeding work with f*ulu eropsS. he alteratio
conditions under which plants Lrow, no matter
or no matter for how short a time, would make
inapplieable ani render our work useless.”

(Signed) R. Summerby.

1

Professor of Agronomy.

lacdonal

"”he sulphur &ioxide from the como
of sulphur would, if uniformly distri

air, co«srinb an erea of 8 square miles o 1 aepth of
100 f,., amount to one part per million, With a wind
blowing from the dlrectlon of the smelter it prob-
able that the concentration of ugnrious gas A
ly become dangerous to the College farm and that there
wounld be still greater danger of damage to vegelation in
the surrounding country, the oeauty of whieh is a valu-
able asset to the College property."

(Si”’m d) Je ¥o
Professor of Chemistry.
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GORDON SPROULE, M.Sc.,
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Holland Cove,

Sir Arthur W. Currie, K.C.B. Charlotteto
Principal, MecGill University, 2nd. August

Dear Sir Arthur,

Your letter of July 27th.,with reg
use of the metallurgical laboratories, has been fo
Prince Edward Island, where I have been spending a
my wife and daughter.

Mr. Roast's use of the laboratories for
work was begun as a lemporary arrangement and has
from time to time.

When I left Montreal, Mr. Roast's plans
and I therefore asked Mr. Glassco to continue the
ment for a few weeks until Mr. Roast could settle

I learn from your letter that Mr. Roast
that this arrangement shall be continued for at 1le
In view of the greater permanence of the proposed
like to have a further conversation with Mr. Glass
details, before this agreement is made, and shall
can leave the matter open until my return to McGil
before the end of this month.

Mrs. Stansfield joins me in kindest rega

Yours very sincerely,

wn, P.E.TI.
1933

ard to Mr. Roast's
rwarded to me in
few weeks with

his commercial
been continued

were uncertain

present arrange-
his own affairs.

is now asking

ast another year.
agreement, I should
co, in regard to

be glad if you

1, which will be

rds,




Professor Stan
Department of
Engineering

Dear Professor Stansfield,

Yesterday I had a vi ‘ m Mr. Raﬁwﬁ,
who wished to be a=-sured that 1 ang Cxe1tu w;nc
now prevail bet necr. him and %th Ini
laboratory should be OC?biruea ior
year s He t0ld me of the intimation
the Univergity that the arrancements
tinued.

He has since seen Mr, Glassco, who tells
me this morning that he is agreeable that tters
stand as at present. Mr. Roast assured me L%ﬂt you
had no ob jection, and I am now writing to ask what
your views are. Mr. Roast tells m that the presence
of his employees in the laboratory is of value to our
students, because they are always available for con-
sul tation.

I believe he pays $50 a month for his
office space in your building and that this year he will
be paid $25 for what he says amounts to about eme and
a half hours' work a week for the metallurgical studentse.

I think the complaint arose among some of
our former graduates, that his associati on with the
University was placing him in a preferred class. But
he is no longer designating the laborata ies as
"Roast Laboratories, McGill University” and I think
the ob jeetion is largely removed.

I hope you are enjoying your vacation.

Ever yours fsithfully,

rineipal







Inter-department Correspondence

McCGILL UNIVERSITY

- .
H,

Department of
Metallurgical Eng
April 27th, 1

Sir Arthur Currie,
Principal and Viee-Chancellor.

Dear Sir Arthur,

The Electrochemical Society (of

America) is holding its annual meeting in Montreal
next month, and I was asked to write a paper on the
"Canadian Electric Furnace Industry.” I enclose a
preprint of this paper and think you may find it of
interest to glance through the first page and the
"eonclusion" on page 180. I was elected a vice
president of this Society a few years ago and I have
been asked to preside at a symposium on "Electrie
Furnace and its Products" at the lMontreal meeting.

Yours very sincerely,
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WE'STERN STEEL PRODUCTS LIMITED 4
WINNIPEG - CALGARY - EDMONTON - REGINA - SASKATOON - VANCOUVER - VICTORIA

//////// ///////// March 11th, 1920,

s made by ws are subpect to stikes accidents or olher delays beyond owr contrnd.

Arthur W. Currie

Copper Steel

We are extensive manufacturers of various Sheet Steel
Products, and for some time past we have been disseminating
information to our customers and the public on the acvdntaées of
the addition of a small amount of Copper to Sheet Steel from the
standpoint of durability.

e issue of a pamphlet along
, opinions, ete. we have come

T

We are now contemplating 1!
these lines, and in searching for data
across tre autachpd page, taken from a publication of the United
States Ste Corporation. It is our intention at present to reprint
at least some of the opinions quoted, but we should greatly like, in
addition, to be able to quote opinions of CANADIAN authorities.

h
h
t

With this in mind we write to enquire if the proper person
in your Organization - presumably your Professor of Metallurgy -
would be good enough to express a brief opinion on the merit of
Copper Steel as compared to Non-Copper Steel or Iron, and we should
of course like to have permission to publish this opinion

It is doubtless superfluous for us to mention that Copper
Steel is not a trade marked nor patented produet, but can be, and is,
produced by practieally all Steel producing Companies, including the
Steel Co. of Canada.

‘ appreciate hearing from you as promptly as convenient,
and if j an see your way clear to let us have the opinion reguested
We can gssure: a3 it will be put to good use.

Yours truly,
Roofing Co,,o0f,Cgnada, legted.
/ / // /:17';‘7/// b 5 :

/
and village sofong as woodén slﬁngles are used forroofings.’ ~Insul;lanu I;‘osl
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CABLE ADDRESS,

‘METALLIC, TORONTO.
AB.C.5™ Edition & Pr Code
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All orders m'/v'/z/w/ or conlracts made by us are subyect lo strikes, accidents or olher delays beyond owr contro/

MeGill University,
Montreal, Que.
Dear Sirs:-

Attention Sir Arthur W. Currie

Thank you for your letter of March 18th enclosing
Professor Stansfield's letter of the 17th. We note with

regret that Professor Stansfield has not made a personal

investigation of Copper Steel, and is therefore unsble to give
us an opinion.

Thank you nevertheless for your trouble in the matter.

Yours truly,
The Metallic Roofing Co. of Canada, Limited.

SN,

A

Mane ger.

“ . .
The conflagration hazard will hang over every town and village so long as wooden shingles are used for roofings.” —/nsurance Post
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cussed and

e a d ] t0 make
metallurgical tests for priviate people and orgenizeae
tions, and I do not see how an ask him to suppress
his Tindings. that, we should mever allow
our stalff members to make h tests for people.

I am sorry his findings were 80 sweeping
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own aifalr and he must accept the consegquences,
see how the University can possibly be brought
matier, because the Pinion he exmressed was
The University ean have no opinions on such
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I am returning herewith the memorandum
left with ne.

Prineipal

he is utterly confounded on the witness stand, that



Our ins. co. lawyer

F.P.Brais, K.C., 286 St.James St.

Ruck, plaintiff, vs. Irwin (F.M.Co.,) defendant

Mr. Job metallurgist, Milton Hersey Co.
Beaumont i C. Ford Co.

Prof. Sproule

Plaintiff's lawyer Adolphe Gardner, K.C., 309 Themis Bldg.
Metallurgieal Dept. of MeGill: "Inherent and latent defects
in said hub and in particular, to inherent and latent defects
in its design, casting, construction, workmanship and
manufacture.

$6381,50

Hibbard & Gosselin, 132 St.James St.
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MCGILL UNIVERSITY
Y Rg}%ineering MONTREAL
FACULTY OF X EM ECTENSE

OFFICE OF THE DEAN

November 23rd, 1931.

Sir Arthur Currie, G.C,M,G.,K.C,B.,LL.D.,

Principal.

Dear Sir Arthur:-

I enclose a copy of a
letter received from Dr. Stansfield referring to the
matters which I discussed with you recently, viz.

(1) the re-arrangement of work necessitated by
his illness, and particularly the additional
burden and responsibility placed upon
Professor Sproule.

(2) the suggestion that Mr. B. J. Carlyle recently
appointed Secretary of the Canadian Institute
of Mining and Metallurgy, should be asked to give
& course of lectures on the Metallurgy of Copper
during the second term of this session.

As I stated when discussing
this matter with you, I hope that the Finance Committee
will give a bonus to Mr. Sproule for the ecurrent session.
He has had to assume considerable responsibility and take
up work whieh he has not hitherto done, and I think a bonus
of $400. to $500. might be awarded for the session. This
could be paid in instalments, say at the end of the first
and second terms. I am sure Mr. Sproule would appreciate
it.

I believe the suggestion of
inviting Mr. Carlyle would be an excellent one. Dr. Stansfield
will not be fit to resume full work in the second term, and
as Mr. Carlyle is an expert in the metallurgy of copper, we
could not do better than secure his services. I have conferred
with Professors Stansfield and McBride, and they think that a
sum of $300. should cover the cost of such & course, which would
have to be paid for at a special rate in view of the eircum-
stances.

I recommend both these proposals for
the favourable consideration of the Finance Commi. teg;"

Yours faithfully,




Mr@Bill University

ALFRED STANSFIELD, D.Sc., A.R.S.M., F.R.5.C., DEPARTMENT OF METALLURGICAL ENGINEERING

BIRKS PROFESSOR OF METALLURGY

GORDON SPROULE, M.Sc.,

ASSISTANT PROFESSOR \T
MONTREM_Lovember 23rd ,1931.

HAROLD J, ROAST, F.C.8,, F.C.I.C.
LECTURER IN METALLURGY

CHARLES F. PASCOE, F.C.I.C
SPECIAL LECTURER

COPY.
Dean E. Brown,
Faculty of Engineering,
MeGill University.

Dear Dean Brown,

In view of my enforced absence from the University,
I asked Mr. Sproule at the beginning of the session to give my
lectures on General Metallurgy to the fourth year students, taking
up first the metallurgy of iron and steel as he is familiar with
that part of the subject. Although I hope to be able to return
to the University after Christmas I should not, at first, attempt
to take up the whole of my regular work, particularly as it is
somewhat heavy in the second term. I have recently learnt of
the return to Montreal of Mr. E. J. Carlyle, and 1t seems probable
that he will be willing to give a series of lectures on copper
smelting, starting after Christmas.

Mr. Carlyle, who graduated here in 1904, has had a
very wide metallurgical experience chiefly in connection with the
metallurgy of copper, and I think it would be very satisfactory if
he would give perhaps fifteen lectures on cOpper smelting, following
the lectures on iron and steel that are now being given by Mr.Sproule.
Mr. Carlyle's lectures would occupy seven or eight weeks, after which
I would carry on the course to the end of the session. Mr. Carlyle
has just been appointed Secretary of the Canadian Institute of Mining
and Metallurgy which has its rooms in the Drummond Building, and it
seems probable that he will be able to visit the University twice
a week to give the lectures.

Mr. Carlyle has practised copper metallurgy in
Russia as well as in the United States; he was Smelter Superintendent
of the British America Nickel Company at Sudbury, and since 1926 has
been Superintendent of the Shorey plant of the American Smelting and
Refining Company in Peru. Professor McBride considers that we should
ask Mr. Carlyle to give these lectures, and I think that a fee of
perhaps $300. would be suitable for the course of fifteen lectures.




During the autumn months Mr. Sproule
has been giving two lectures a week as mentioned above;
he has also (in addition to his ordinary work) given
two lectures a week on metallurgical caleulations, and
some hours per week in post-graduate instruction that
I would usually have given. After Christmas he will be
relieved of the lectures on general metallurgy and of
the graduate work, but I shall probably have to ask him
to give instruction in metallurgical laboratories and
metallurgical design, and possibly one or two lectures
per week.

In view of the additional work that is
being given to Mr. Sproule this session I think it would
be very desirable for the University to give him some
bonus or additional remuneration for the present session.

I shall be very grateful if you can obtain
the necessary authority to engage Mr. Carlyle to lecture
on copper smelting and to pay Mr. Sproule a bonus for his
extra work.

Yours very truly,

(Signed) ATLFRED STANS
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Dre Alfred Stansfield,
Department of letallurgy,
McGill University.

Dear Dr, Stansfileld,

i am glad to know that you are
making satisfactory progress towards complete ro-
covery from your recent serious illness, dbut I am
sure you should follow Dr, Serimger's advice and
not leave the house too soon.

th reference to your daughter,
whom I know, helping you during the remainiang two
months of this year to do some work at home, I am
asking Mr. Glassco to sse her and make arrangements,

With all kind wishes,

i am,

Ever yours faithfully,

Principal.
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Profewsor Llbert
Chipman Nemorial

T

Ste Stephen, N.

.

My dear Professor Stansfield,

While I was away on a brief vacation I
heard of the very serious il1: g ';J':;zu have suf fered,
and in conversation ﬁ’ h Dean n he told me of having
news from you, gla fo learn that you are well
on the way to recovery and thas Jou expect to return to
Nontreal in the course of an ther fortaight. Ve
are all, of u3ur969 very sympathetic, but are profoundly
grateful that they were able to get yon into the hos~
pital in time *0 save your life. You must take time
to recover comp letely., i have %0ld the Dean that I
shall ”1&&17 SPProve of any arrangements he sanctions
for carrying on your work, About that you must not
WOrLrys four main objest now is to get back your
former strengtl

Please remember me kindly

¥y to your wife,
with all good wishes,

I am,

Ever yours faithfully,
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Professor Alfred Stansfield,
Department of Mining

and letallurgy,
MeGill Universitye.

Dear Professor

i have earefully noted your letter

0
yesterday. In any questions

-
1 asked you about

outside income I was not curious

8 g3 but simply, 1
hoped that you would tell me that you had added
a little to your income in that way. I know

that our salaries at 2cGill are low, and I &
£ 5

am
always glad 1 of o professor increasing -
his income

which does not interfere
with his to the Universitye.

REver vours faithfully,

Principil
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Dear Sir Arthur:-—
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) we have
made resesrches on the production of »u titanium oxide
from ilmenite, snd heve also mede re *ch on the pro-
duction of ferro-titenium in the elect ic furnsce.

In Section VIII.- LEAD AND ZINC, I msade
researches for s number of yesrs on the electric smelting
of zinc ores, snd we heve s1so done » 1ittle work on the

-

production of zinec by electrolytic methods.

this connection,







