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THE NEW QUEBEC BRIDGE

ING METHOD TO BE EMPLOYED
i IN'I‘EI‘{'I’LS\}(}L\LI'I‘HF SUSPENDED SPAN INTO lv’l‘,A\L‘?lg __l Ill
# HOI‘Ii)lI‘IATIjIE SPAN IS \PPROXIL\[A\'I‘EL\' FIVE THOUSAND TONS.
WEIGH" 1 z SPAN 15 ¢ :

By A. J. MEYERS,

man Board of Engineers, Queb
alls

ACCOUNT OF THE

ec Bridge.

Chief Drafts

; f the piers for that the programme for the season of 19'16 calls for the

HE contract for the construction O et bty erection of about 19,000 tons, a comparatively easy .taSlf’

the Quebec Bridge was awarded to M. b ¢ judging from the records of the P.HS‘ summer. O.l this

T. Davis, of Quebec, in Februalr)/:.“.1 -4 in the 10,000 tons, the south shore cantilever arm contributes

phase of the work was very fully describe ’ 13,000 tons and the

Y suspended span 6,000
N ) .

Nh in i / tons.
M. 20 an article by —

Ilr' H. P. Borden.
'€ close of the jyear
914 found consider-

ahle §
mad?_mg ress had been

1910, This

ISsye

Work on the erec-
tion of the south shore
cantilever = arm was
properly started about
the middle of April,
1916, and at the time
of writing this article,
| the first panel and a
half, adjacent to the
main ' pier, is practi-
| cally completed. It is
| expected that the pro-
gress of erection of the
south shore cantilever
arm will be approxi-
mately as stated in the
schedule on the fol-
lowing page.

1

During the season
torlygls most satisfac-
mad Drogres_s was
°Unet' a (]Ct(f.l](}d ac-
Publig; of . \Vh‘lCh was
Gy, Shed in The Cana-
i Engineer Sep-

€ 23rd, 1915.
thOH ]U]y: Sth, 1915,
hin €rection of the
S oreshoe on the south
i Started. Work
thig Connection with
Part of the con-
ﬂCilci?on was greatly
Der. oted by the ex-
‘nce gained.

The method of erec-
tion of the south canti-
lever arm is entirely
the same as that fol-
lowed on the north

0 .
; In November 12th, } cantilever arm, and,
tinns’ Whén the erece as noted above, it is
the, Programme  for expected that this
Wag e“‘Quebec Bridge work will be finished
Stag finished for the by the end of the first

0..ron‘ R week in September,
Qantie] S hor and 1916, when the br'idge

" Bt irine  and will be in readiness

for the floating in and
hoisting into place of
the suspended span.

The suspended span
is a double-track,

ar Sou.th shore anchor
Maiy Including  the
Qomplpost. had been
tony,. - ¢d. The total
thay 8¢ erected up to

i

ress of Erection.

a rct)‘:.le amounted to v Showing 1,0004011 Traveler and Prog curved top chord span,
tone 'Mately 46,000 iew feet high and 88 feet wide, and weighs
S 110 feet hig >
tog,’ . About 30:000 ! 1= working 640 feet 1‘1‘:{%’; in condition approximately 5,000 tons. The
SeaSo()f Which had been placed during the ;9,\?)1&1 to the in the ﬂoz;rt Ef the floor steel, being left off while the span
glidd;; 0f seven months, from the mldglt(; (())f steel in the gr%a;ienrgpﬂoated and hoisted into place, will be placed by
fide. °f November. The total qual tons, SO s

3 f 65,000 ’

8¢ wil] weigh in the neighborhood ©
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Fig. 1.

/ g ‘ =0 1. was
means of a derrick car after the span has been coupled up season of 1915 at the periods of low tide. _'Ihxs W orla‘,‘f'!e,
to the ends of the cantilever arms. rather difficult, considerable blasting having to be 335

and could not be carried on with any very great Speﬁours
Schedule Showing Approximate Progress Expected in the time available was only from two to four
Erection of South Shore Cantilever Arm. each day. ‘ 1) e
Main Days Date of Tons of steel As shown in the accompanying Figs. 1 az}d ~‘{)eﬂt5
panel.  required. completion to be erected. span will be supported during erection on staging , S
16-14 40 May 10th 3,100 placed under each panel point. The traveler,.Wtha
14-12 30 June gth 2’650 the same one that erected the north shore cantlleve"llirlg
12-10 22 July 1st 1’9()0 anchor arms, but with the top trusses and trave y
10-8 }uly 17th 1’460 cranes left off, will be first erected on bents 19 an The
8.6 12 July 29th 1’300 immediately adjacent to the staging of the span- Jig
‘6-4 August 7th ’8'0 steel will be handled by means of four 7o-foot 3°
4-2 14 August 21st 630 booms, placed one at each of the four corners. ;
2-0 15 September 5th 650 With the traveler at bent 19, the staging bents b '
: and 2, the longitudinal bracing between bents I an ‘The
Fotal e #2158 12,600 and the bridge material in panel O-J will be placefi' and

This span will be erected in the shallow waters of

traveler will then move forward, erecting stagif

Victoria Cove, on the north shore of the river, about three U5/
miles below the bridge site, the work of erection proceed-
ing simultaneously with that of the south shore canti- g
lever arm. .
The foundations for the falsework bents supporting U3
the trusses and approach track were prepared during the
Pin Cop Pett 4z e
FHPZO,
(£59-8),
174 | p75
— g 4J
Fig. 3.
171,
o
4 ne
: N BN
x) 3 LI L Lz N L3 b —
f s o N pL/ 108.77) A —)
10— ——CE '
‘v »3 Track Stringers. L4 P
y ¢ - -
) e ~ Track Girders.
N A 0 g 0 Hiteh Channels.
£ i- i ¥ Al | Inside Sraging Fos’
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7 inches draft, will be floated in and placed under th
panel points L, Loy, oy Lis el and Liz. The valves in the
botFom of the scows will be opened and the scows su E
until they rest on their foundation supports. The cror']
girders and bracing which transfer the loads to the scoixs:

will then be placed.
7\” To raise the span from the end supports at L, and
L.s, preparatory to floating out, the scows will be drained
at low tide, the bottom valves closed, and as the tide
s ;15&5 the span will be gradually lifted and be in readiness
s or proceeding on its journey to the bridge site, if the
> weat!]er and tide conditions are considered favorable. If
conditions are not considered favorable, arrangements will
be made by means of timber crib guides, tackle running
>

to anchorages on the shore and tugs, so that the span can
be returned to its supports.

While the span is on its way to the bridge site, it will
be kept under control by means of tugs of sufficient power
ca_paaty to overcome all anticipated resistances due to
wind and current.

Arriving at the br}dge site, the span will be anchored
to the ends of the hanging trusses shown in Fig. 5, coupled
up to the hanger slabs provided at each of the four

Fig. 2.
corners of the cantilever arms, and raised into its final
{ the movable jacking girders and ©

].Qn & o oy
atg:rsd{nal bracing, floorbeams, pottom chords, bottom position by means Of tO€
Majy o and web members, except the upper half of the eight 1,000-ton hydraulic jacks, two at each corner, as
rea hagOHals and vertical sub-posts, as it advances until shown on Fig. 3. : :
ches bent 17. It will then move backwards, com= It is expegted that this span will be floated into place
‘ top laterals and sometime during septeml)er or October, 1916. If this
ied out, it will be possible to run trains

programme is carr
over this great steel bridge, the largest in the world, and

s the traveler ad- : ; >
L placed on the the last link 1n the National Transcontinental Railway
system between the Atlantic and the Pacific, before the
| points close of the year 1916.

e . ;
n- pasey /b . The work 'is [)emg executed under the supervision of
gineers, Quebec Bridge, composed of C.

Ctin : ;
Wa g the erection of the truss members,
Y bracing.
In 1
Vanceg Fig. 1 the members erected a
etury tar‘e shown in full lines, the mem
rip are shown by dotted lines:

S . 5
dirg, and jacks will be used at the eve
7 1 i
to the vertical posts, Hio Board o

Ct s
0 tralgsfléndir and with top bolted .
imp r the load fo the outer columns of the staging- e, _ .
24b er blocking will be used for the same purpose at thg 11:1{&?;[3252:5“1{ (Crl’mlég}:;;n and chief engineer), Ralph
floorbeams an SHLE o X e
oor The St. Lawrence Bridge Company are the contrac-

“Pa .
~Panel points and also between the

S'de o
olumns of th i i
e sta ¢ all panel points: >
ging a p B tors for the superstructure, George F. Porter being en-

the timber block- d :
ectedt, will be removed, gineer of Cogstructlon. W. B. Fortune, superintendent,
pports and S. P- Mitchell, consulting engineer of erection.

1 t on the end )
b o3t Norte:—The construction of the new Quebec Bridge

lete with unique engineering: methods and has been

N

i Th :
ing .. ti span being completely er
e intermediate staging su

e
san 2
d jacks lowered, and the span wi e
a5 shown' 10 Figs-

ents
3anq ot L.“ and L. In this condition, :
4, six scows 32 feet wide, 160 feet long, and 11 feet is rep
-/w
- Fig. 4.
B
it
XA -43 ]
] Ll
Jrack. gzinyers e
‘vae"//,,e Bl !=7 -
wakers, ,
ed barge THacKk (o’ eide 31999 s
\
\




586 THE CANADIAN ENGINEER

closely followed since its beginning in the columns of The
Canadian Engineer. Interest in this work is practically
world-wide and engineers in all countries will rejoice in
its successful completion. In the foregoing article Mr.
Meyers gives a review of what has already been accom-

|
N

CANTILEVER ARIM

| A

Upper jocking giroers. :
; s after all purchases of tools and repairs t© :15"
[Tl 2-1000 0 tychaulic jacks. plant. All purchases and repairs
EEES . e lower jacking. girders. :
—— vas. S
/2 pls—
2 7 oart tockle 3. /
Ol Wire Rope.
‘ ' AL s
0 3 )
\ \d e
g‘ -
i \ |
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PRACTICAL MAINTENANCE OF ROAD PLANTS"

By M. E. Fafard,

Supt. of Road Plants and Construction, Province of

THE Department of Roads of the Province of

QuebeC'

Quebec owns 57 complete macadamizing plan(tis’
besides a special plant for gravel and earth 1047 5_

These plants are placed at the disposal of ’ﬂ}umcl
palities, upon request. This allows municipaliti€s e
macadamize their roads without spending a considefab
amount for the purchase of a road plant.

With each plant the department sends an'i
whose duties consist in having the work done in a
with the specifications. He must look after -the plant,
in daily communication with the department, and Ma=a )
weekly report, showing the work done during the Weeo
He must show in detail what each man did, the length ne
the haul, the number of trips made by the carters, an e
amount spent for labor for cach of these operations: he

reports are looked into and classified by

civil engineer. The instructor must also

nstructo’
ccordé“'lce

SUSPENDED SPAN .
/)

.
|

e e

plished and gives some interesting information as to the
methods to be employed in placing the suspended span.
For further details of the substructure and superstructure
of the enterprise, readers are referred to the following
‘ssues of The Canadian Engineer: July 14 and October
6, 1910; June 13, 19115 October 31, 1912} February 13,
1913;-April -9, 19145 November 12,-19i4; December 31,
1914, and September 27, 1915.—| ED1TOR. |

The London United Tramways < Company, of London,
England, last year carr}cd 63,145,000 passengers, or 1,701,000
more than in the previous year.

_ Such requisitions must correspond with the accou? Zited;

it | i

_________________ i Y S

be requisitioned on special blanks signed by him, waifs' :
are given to the merchants or to those making ¢ chat

are Sent each month to the department to be 4
otherwise the accounts are refused. The instructo” 5 of
also keep the department posted regarding the st e
the plant and of the repairs made or to be made:, g of
advantage given to the municipality of either rent!
borrowing the government plant obliges the depa”

#*Abstract of paper read at Third Canadian and
national Good Roads Congress, Montreal.
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to move many plants from one municipality to another

€very year. ' :
Repairs and Maintenance.
Present has been studied and
satisfaction. We have a head mac
formerly built plants and road machines,
him another machine repairer of experience:
have 4 tool-box containing all the necess
the repairs on the spot. They also each

Smith’s forge, because in most cases

far from villages and

Workshops. They also

have the necessary

Utensils for melting

Metals, and casting

bahbitt bearings.

Tlle large . parts,
Wl}lch can not be re-
Paired on the spot, are
Sént to the depart-
Ment’s store of spare
Parts; which attends
0 the repairs to be
?;ade. The repairers
reorl'( ~all the season

Pairing road plants,
OofllOWing instructions

the depgrtment.

W}}iey must go only

Ordere the department

the ers them to go;

&Y must report daily ;
:sry Saturday, they
forSt’ on a special

M, report to the de-
g?rtment for each day

the week, use of

€Ir time, the places
tleere they worked,
Wwork done  each

i?t"m each place, the .

anddnce covered daily,

madWhether on a rail-

: Or in a wagon;
eey must inform the
Partment, by tele-.
one, on Wednesday

tach week, of the

"?’Q\: where they are,

an(; they have done,

: dwhat remains to

theyOHC to the plant;

' Mmust telephone

SOOIHhe'departn.]cnt as
nis, les repairs are

may €d, so th_at they

tiOns trecelve mstruc-
0 go elsewhere.
.At the beginning of the season b mpaﬂied

by O the fall after work is stopped, o
: OUr men who have experienc‘e in fepa,lrmg' \ffered
Ven an itinerary to repair the pl X hal:"e Slordcr

< € . ln 3

ezamOSt damage, and to put them 1101 gOO? v;’::;/e tg be ex-
inueiic" each in their turn, all Eheslf tphlinhzad mact}ine re-
ire. s And overhauled. In the fall ! ee during the

Sun. ¥ 1Nspects the plants which he did not Zrts which will

em;erv and reports to the departmen’ thedp};e ships to the

€ 10 be repaired during the winters 30€ = ) e parts

ment’s store of spz;rc parts in Quebec, 2

—The method followed at
modified, and gives entire
hine repairer, who
and he has with
They each

ary tools to make
have a portable
the plants are

Connection at Panel

__See article

cfore work is started,

ay
¢p

Point A L2—Bottom Chord, South

Anchor Arm, Qué

«“The New Quebec Bridge,”’ page 583.
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which will have to be repaired. A linen tag is attached to
each part, and the number of ‘the plant from which it
comes is written in ink, as well as the name of the munici-
pality. These tags remain attached; so far as possible,
to the parts while they are being repaired; thus, there is
no confusion in returning the parts.

At the end of the season, the instructor must make a
complete inventory, on a special form, of the machinery
and spare parts which he has on hand.” Moreover, he must
explain in detail, for each machine, the repairs necessary.

So, should the head
machine repairer be
unable to inspect all
the machines, or
should the plant be too
far away, the depart-
ment still knows what
repairs have to be
‘ made to each machine
and ‘to each plant.
The spare parts which
can be repaired are
sent to the store. Be-
fore they arrive a new
part is shipped to the
plant, and the depart-
ment only chdarges the
municipality with the
cost of repairs. This
is very economical and
also often prevents
work being stopped in
the busy season. To
obtain this result, we
require the instructor
to telephone to the de-
partment every time
the plant is out of
order to such an extent
that he cannot repair
it. It is his duty to
find out, before tele-
phoning, the exact
number of the part.
If it has no number,
he must be able to de-
scribe it accurately,
giving its size, etc.,
so that we can send
the right part. If he
is unable to give the

0V s necessary information,

he has to pay for the
telephone or the tele-
gram, and is likely to
be dismissed, as this
would denote careless-
ness or incompetence.

pec Bridge.

Our store of spare parts carries a stock. of the parts
most in use; as we now know the parts which wear out
quickest Or are likely to break oft.en. Jaws, 1lweta}s, pac.k-
‘g, fittings, oil, etc., are specially Fhosen. The store
iy orth of stock. Three employees re-

over $20,000 W :
heaisve and ship goods. By systematized accounts each part,
. ¢ from the store, from the shop or by a manu-

sen '
;‘;Iclflil::: s charged to the plant which has asked for that
b

record is kept of everything coming in to the
nothing is delivered unless requisitioned by the

office on @ spec1al form.
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Shipping of Plants on Cars.—1 will briefly explain the
orders given to our instructors when it is necessary to
ship a plant on cars. The first thing to do is to order the
cars in advance, generally three flat cars. While waiting
for the cars, all the machines, spare parts, etc., are taken
to the station. ~When the time has come to load the
machinery, the wheels of each car must be blocked very
carefully, after which a strong platform is built long
enough to facilitate the loading of the heavy machines.
Too much care cannot be taken in the construction of this
platform, which will have to carry loads varying from
6,000 to 25,000 Ibs.

Excepting the roller, which goes onto the platform
under its own power, the machinery is hauled onto the
car by means of a tackle solidly attached to the car and
to the machinery, the cable being drawn by horses. While
loading the machinery, two men must follow the hind
wheels of each machine with good blocks which they slide
behind the wheels all the time that the machinery is going
up the platform. This precaution has certainly avoided
serious accidents, both to men and to machinery. If the
cable should break when a machine weighing 6,000 or
8,000 Ibs. is at the top of the inclined platform, what would
happen if we did not take the necessary means to prevent
its coming down? 3

When all the parts are loaded, every wheel of all
machines must be blocked. The best way is to place good
blocks, solidly nailed on the floor of the car, in front, be-
hind and on each side of the wheels; special care must be
taken in regard to the bin, on account of its great height
and the excess of weight at top.

The same instructions apply to the unloading of the
machinery.

Installation.—First look over the ground where the
plant is to be placed, choose the driest spot, and see to it
that water is abundant and not too far away. Do not
place the crusher too far from the stone piles, but quite a
distance from buildings in order to prevent danger from
fire and the inconvenience from the dust and the noise of
the machinery.

To set the machinery in place, we have spruce deals
from 1o ins. to I2 ins. square, which belong to the plant
and are used for supporting the plant. These deals are
much preferable to planks placed on top of each other.

The ground must be levelled, then the deals must be
set down and the portable engine and boiler placed on top
of them. The machinery is all set plumb with a level, and
in a straight line by means of a rope. The wheels must
be blocked. In order to avoid all trouble, it is wise to
see to it frequently that the machines are plumb. When
the machines are out of plumb, this can easily be remedied
by means of wooden wedges.

Care of Boilers.—For the care of the boiler and of the
roller, we give the men special illustrated instructions.
As this is the most important part of the machinery, we
insist upon having these instructions carried out to the
letter, and the results obtained since we have inaugurated
this system are surprising, so far as fuel saving and re-
pairs are concerned. It is the instructor’s duty to watch
and also to help when the boilers are cleaned each week.
He must also be familiar with the-working of the machines,
he* must help to cast babbitt bearings if necessary, help to
tighten the bolts of the boiler, and to block all leaks
through which steam is escaping. While the work is
going on, he must be able to know if the machines are in
good order by the noise they make. He must be familiar
with the working of the pumps, injectors, etc.

The boiler and roller engineers must have a certificate
of competence. They must carry out to the letter written

Voluiie 30:

instructions, given them by the department, with reference
to the most economical way of heating. (Heating a boiler
full of cold water too quickly would be sure to cause 1ts
early destruction.) They must see to it that they have
sufficient water and that the supply is regular and con-
stant; they must take care of monometers, test the safety
valves at least once a day, know how to put out the fire
should the water become low in the boiler, and know how
to empty the boiler properly.

The boiler and engine are always under shelter of 2
portable shed, which is large enough to be able to hol
oil, straps, belts, spare parts, etc. This shed is also us€
as shelter for the men during showers, but it is require
especially to keep the machines free from the dust coming
from the stone-crusher. This dust would rapidly damag®€
the bearings and the shafts.

Road Roller.—To keep a roller in good order its boiler
requires more attention than does the portable boiler, be-
cause the roller is always moving. The driver must espect”
ally look after the tubes of the boiler; if they leak, he has
a tube expander which enables him to repair them very
quickly. He must clean his machine every morning, ak
while making steam, clean all the mechanical parts such 2%
the oilers, the grease cups, etc.; S€€ that the bolts ar¢
tightened ; see that there is no part worn out, and see that
the exhaust is working well. The exhaust is sometime?
blocked by rust, and trouble results.

The roller driver must look after the eccentrics
pistons and packings. When scarifiers are attached, the
instructor must not forget to remove the scrapers from the
wheels. This is very often overlooked, and then the
scrapers are broken. The boiler tubes must be clean€
every day. A roller should never be placed in the hands
of an inexperienced operator. Speeds should not be
changed roughly, but only when the roller is stopp€®
This will prevent the slide of the eccentric from spreading:

Stone-crusher.—After ground has been levelled, de?ls
are set in exactly the same manner as for the boiler.
crusher is placed perfectly level. Owing to the vibration
it should be set down solidly and should be levelled very
often. Under the bottom part of the elevator, a hole mus
be dug large enough to facilitate the removal of the ston€s
which fall out of the buckets. It is preferable to surroun
this hole with wood so as to prevent the earth from sliding’

The crusher requires particular attention, especiany
so far as oiling and greasing are concerned. The gl’eﬂ?e
cups must be cleansed with gasoline, as this machine 12
always working in a cloud of dust, which makes the greast
cups and oil-cans dirty very quickly, and prevents the 0!
and grease from reaching the bearings. The bearings
the connecting rod must be well connected with the crab
and must be renewed properly. The department give
written instructions, with plans and sketches.

When the crusher is in operation, the instructor must
prevent the men from using sledge-hammers on ston®
which are a little too big to go between the jaws. It somé’
times happens that by using these hammers the jaws ?re
broken. Sometimes the hammer drops in, thus breaki?
the jaws or the deals on which the crusher is set.

Elevator, Screen and Bin.—The elevator chain Wh.“:,h
holds the buckets must be greased often. . Tf ; thistl
neglected it will wear out quickly and cut the teeth of th‘i
sprockets. The grease cups of the hearings of the revol?
ing screen must be cleaned and filled with oil every dayy
as well as the teeth of the gears. The bin, like the othe’
machines, must-be set plumb, on deals. The screen sof 9
out the different sizes of stone, according to the specifi® 4
tions. During that time all the stone and dust in t
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SCreen. is mixed like concrete in a concrete mixer. A large

gﬁ:tlty of fine dust %S taken up.by the wind, anq some-

alios spoils nelghl_ﬁormg properties. To avoid ‘thIS loss,
‘?ht framework 1s put over the bin covered with cotton

Or linen, y

arge platform close to the

haul the stone up to the
This reduces the cost

crllslft is economical to build a1
leve] etlf, so as to.enable wagons to
of 1]'10 t,he opening of the crusher.
andling.
Watefprinkler.——’l'he sprinkler is used for distljibuting the
Oper’lt.necessary for cementing the stones during the last
Ber on of the construction of wa?er-bound macadam.
meth((:)c;b a pump attached to the spn.nkler,. !)ut as this
i of filling takes considerable time, it is preferable
fan auxiliary gasoline engine with pump and tank.
i l;ile tank is placed on a so‘l‘id frame 6 or 7 feet high,
B part of the road that 1S under construction, and
eEedS' through a 3-inch pipe and valve. BY this system
eno sprinkler is filled in a few minutes, there is always
hough water on the road to do good work, and the roller

18 Never behind,
of WA‘ plant which is not s0 organized as 10 have plenty
erea’Fer at all times, does poor and expensive woyk.‘
WOLII(]IS] plenty of water and it is close to the n]gchlne%, .
Put it be cheaper to take the pump off the sprinkler tm
ave on the boiler, and it will then only be necessary to
a tank.
the s“’(? have ad‘(?pted a new arrangement
"angeprmkler which distributes the water.
age tl;:ent was too heavy and.sub]ec.t to f_re 15
arl’a)no-e cost gf repairs each time being high. e ne\\;
reakbement is much lighter, costs less and does' nol
e Iron wheels are replaced by wooden wheels, which
arraxr)nuch Pl‘eferab]e_ The gear of the front wheels 11s
UndergEd 11 .SuCh manner that it can turn c':ompletey
urp the sprinkler tank. In this way the sprinkler c;n
’nacadm a very limited space without ~destroying the
am.

it

for that part of
The old ar-
quent break-

gradﬁradeF and Drag.—With each plant there is a road
er which is drawn by horses; but it 15 used cheaply
rura?dvan‘.[a_geouﬂy when attached to the stearm ro!lfar. Irz
iny municipalities it is hard to find teams to give con
OUs time to this kind of work. With this maching,

she road can be put in form, the roadbed made, the
the ditches cleaned,

0:1ders levelled, and, in some places, .
J inarcheaper and quicker than with a shovel orlta'15
ecessay plough, and the work 15 done much better.
achip ry to have had experience to be able t0 o
an . e, and we therefore recommend choosIng .a' ghim
°redn.d always taking the same man, SO as to 'g‘“el'ties
inStrue’tperlence_ The department g1V€s to mumc}g? lthe
radeCthnS as to how to make earth roads Wi e
fag f and illustrations showing how to use the split-log
rr;’ Which should be used after the road has been put 0
With the grader.

a sp;?t‘jll‘mg the construction o
i fg drag was used to S
Cin wagons, and to keep in
te a,g]rcr()lled. It was also used t : "
O € of the road, which was divided into sections
: gfmlles in length. A sectionma
isabtler each section. When the '
the ‘secti after a storm especially, 1t gave Inst
Ovey €ctionman by telephone, t© pas t
ere section of which he was 11 charge-
\S dathe drag was passed over the wholve roa
auto e superintendent would go ov€
mobile, seeing that every one was

the Levis-Jackman road,
: oravel dumped

pread the g :
form the road which was

o advantageé in the main-

dy

fhann
Sar

says: The conductivity 0
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The instructions given by the department to the section-
men were to pass first on the side, close to the ditch, to
level the shoulder, and on the second turn to pass the d‘rag
towards the centre, so as to bring the loose gravel on the
road towards the centre. This makes the surface of the
road very even, fills in small ruts and holes, and facilitates
drainage in rainy weather. The ruts made by the wheels
and the tracks made by the horses are scrapcé off, so that
the teams do not always pass in the same place. Thus
the wear of the road is more evenly divided.

Generally a gravel road, well-rolled and cemented, is
so hard that it is impossible for the drag to give it a crown
when it has been broken up. In that case, the grader
must be used early in the spring; that is, as the earth
begins to thaw, and before it hardens. Despite the rolling,
alities of gravel take a long time to bind. In
e of the drag is necessary, so as to keep
the crown of the road until it is completely cemented. The
sectionman must carry a shovel, and if he discovers a rut
or a hole which the drag cannot fill, he can use his shovel
to fill it. During the years 1914 and 19135, split-log drags
were used for the maintenance of the Levis-Jackman road.
One man, with two horses weighing 1,300 Ibs. each, can
scrape in one day a section 4% to 5 miles long.

The department has distributed to municipalities an
illustrated circular showing how to use the split-log drag.

On the road leading to Valeartier, at the request of
the Federal Government late in 1914, the department took
charge of the maintenance over a length of nearly 5 miles.
The soil was sandy and of the hardest variety for an earth
road. After having put the road in form with the grader
it was kept in good order by using the split-log drag:
although there was a heavy traffic of automobiles, trucks
and other vehicles. All the heavy artillery passed over
this road. I passed a few minutes after some of the big
guns. The heavy loads were pulled at a gallop, yet the
road was not in very bad condition ; there were at the most
five or six ruts. Generally it is thought that when the
drag has gone over the road once, that it has been repaired
for the whole season. This is a serious error, because, in
order to obtain the best results, the drag must be used

often, especially when the weather conditions are most

favorable; that is, _after a rain, not when the earth is all
wet and muddy, but just as it begins to dry and before it

becomes hard.
~ Experience teaches us that an earth road maintained
by a split-log drag will not reach its maximum of perfec-
tion until after three years. The split-log drag was first
used in 1853-

pick Plow.—The plant has also a pick plow, which is
used to tear up old macadam or to break up the ground.

certain qu
this case, the us

e

entitled “Top Contact Unprotected Conductor
on Systems,” Mr. Charles H. Jones
f the rail will vary inversely with the
percentage of carbon or manganese allowed to remain in it.
The ordinary Tun of Bessemer rail has a conductivity of
about one-tenth that of copper, while a rail with a low per-
f carbon has a conductivity one-eighth that of cop-

per representing: an increase of about 25 per cent. in con-
ductivity- The price Increases _from 18 per cent. to 20 DPer
cent. Increasing the_qonductwﬂy makes the rail consider-
ably softer, thus requiring more cargful handling to prevent
it from being km_ked during installation. There is no appre-
ciable difference m_the rate of wear between the low carbon
inary steel in the class of service referred to in this

~ Nothing is to be gained by using a rail weighing less
8o 1b. | "Above 8o 1b. the question requires careful con-
since the gain in conductivity will cost almost as

In a paper )
Rail for 6oo-volt Tracti

sideration, St e ‘
much as equivalent conductivity obtained by adding to the
- the feeding system paralleling the rail. %
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SEWAGE DISPOSAL BY THE ACTIVATED SLUDGE
PROCESS.*

By T. Chalkley Hatton, M.Am.Soc.C.E.,

Chief Engineer, Milwaukee Sewerage Commission.

of the Society of Chemical Industry of Great

Britain, Messrs. Ardern and Lockett published the

first notice that a new process of sewage treatment
was being developed by them with great promise of
success. They termed it “M #.”’” Shortly after the paper
was published the process was mentioned in England as
the ‘‘live earth’’ process, but when it reached America 1t
was given the name of ‘“activated sludge,’” as representa-
tive of the usual American expressiveness.

Professor Phelps, of the Massachusetts Institute of
Technology, and Col. Black, of the U.S. Army, had been
making, about this time, some Very interesting experi-
ments on enforced aeration in connection with their studies
of the sewage disposal problem for the City of New York,
the results of which indicated that enforced aeration might
be used with advantage to remove the major portion of
the suspended solids from the New York sewage and thus
secure sufficient clarification to discharge the effluent into
the harbor without appreciable nuisance.

In fact, for a great many years investigators from
time to time have been experimenting with sewage treat-
ment by means of enforced or natural aeration, and with
more or less success. The modern percolating or
sprinkling filter is but a form of enforced aeration by which
the oxidation of the organic matters contained in the
sewage is accelerated, and the nitrifying organisms are
given that excess oxygen necessary for performing their
best work. :

But until the development of the ‘‘activated sludge”’
process the virtue in the sludge itself was never recog=
nized. In all other processes the aim has been to
separate the suspended matters as quickly as possible from
the sewage, reduce them to the form of sludge, and then
get rid of the sludge without bringing the two into further
contact.

Plain sedimentation, chemical precipitation, septic
process and the Imhoff tank fermentation process are all
based upon a complete separation, so far as possible, of
the solids from the sewage and within the shortest time.
On the other hand, the activated sludge process aims to
keep the sludge in the most intimate contact with the
sewage throughout the whole period of treatment up to
the point of final sedimentation; most of the purification
having been effected when the process reaches this point.

Every sewage treatment investigator knew that fresh
sludge contained myriads of reducing and nitrifying
bacteria, but it remained for Dr. Fowler to discover the
art of making those bacteria contained in the sludge pro-
duced from one day’s sewage to separate from and turn
into willing co-workers the bacteria contained in the next
day’s sewage, thus separating from the sewage itself the
very medium which nature has provided for its ultimate
purification and intensifying the numbers and work of
such media, so that the purification may be accomplished
in the shortest time.

Knowing, as we now do, that all organic matter is
finally reduced to some form of mineral matter through
decomposition, and that this decomposition is accom-

g T the May meeting in 1914 of the Manchester Section

*FExtracts from a paper read before the Fifth Annual Meet-
ing of the Ontario Health Officers’ Association, May 31st,
1916.

Volume 30-

plished by micro-organisms of many kinds provided by
nature for the ultimate protection of mankind, it seem®
quite logical to use artificial means to create and multiply
such micro-organisms to the fullest extent to reduce as, &
quickly as possible the filthy organic matter produced by
the human body. Now, this is just what the activate
sludge process aims to do.

With a sewage containing, say, one million bacte
per cubic centimeter it will produce sterility, if carried out
to its ultimate possibilities, and these bacteria, 5°
separated, will become attached to the flocculent sludge
every particle of which is in intimate contact with 'th_e
sewage as it passes through the aerating tanks, until 1t
contains from 15 to 20 millions bacteria per cubic cent”
meter, and when the sludge reaches this activated con®
dition good purification is bound to result.

Let us stop here just a moment to consider the
character of those bacteria which, it is believed, perfor
the major part of the purification. There are at least tY}"ee
classes of bacteria which are known to be highly *eﬁ‘“_?‘eﬂ
in reducing organic matter if given their natural enviro®
ments: anaerobic, aerobic and facultative.  The first
exists and works in the absence of oxygen. The seCong
to do its best work, must have a plentiful supply Of
oxygen, while the third partakes of the nature of both @
{he others and can work either with or without OX}’geI}'

Plain sedimentation, chemical precipitation, septi®
4nd Imhoff tank processes use the anacrobic and facHit
tive bacteria which reduce the organic matters by fer
mentation processes, and thus produce odors to a gl’eatef
or less extent. :

Percolating or sprinkling filters, sand filters, 00““"Cfa
beds, land treatment and activated sludge process use
aerobic and facultative aerobic bacteria and thus prodt
no odors. Those of you who have smelled the odors fro
a sprinkling filter are likely to doubt this statement, P
consider that the influent fed to the modern sprinklPs
filter has first passed through an anaerobic proceSS 5
some kind which has started fermentation which must b
overcome before the aerobic bacteria can reduce O ds
solve the odors.

Therefore, in the modern sprinkling system,
processes of sedimentation and aeration are diametr’
opposed to each other, and therefore the highest _ef’ﬁclenc
cannot be expected. g

The activated sludge process consists of surround‘ﬂe
the aerobic and facultative aerobic bacteria with t 936
natural environments which produce an intensified creatt 4
and working power, and it is the only process, except 2
treatment, producing a similar effluent wherein the seW4
is given but one treatment.

The raw, coarse, screened sewage is run into at:i‘
through a tank which contains a certain quantity of ﬂcly
vated sludge. During its passage this sludge is intima=
mixed with the sewage by means of air in the for™
small bubbles forced through the mixture.

A small portion of this air is consumed by the m
of sludge and sewage, but the major portion passes
unused except for its mechanical power. It is bellevre,
that the colloids contained in the sewage are largely o
moved by the scrubbing action due to the violent ©
turbance of the liquid, and are absorbed by the a(‘“"ﬂicb‘T
sludge. Whether this is or is not the manner in wh o :
the colloids are removed it is true that the proces$ Pfs,,
duces a sparkling effluent long before nitrification Occu,fﬁ‘ i

After the sewage has been in intimate contact ;ﬂ, ol
the activated sludge for a certain period (dependiﬂg 55'-“
tirely upon the character of effluent required), it pA%7
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tict?l :l)’_hnal sedimentation tank, carry
OI t.he sludge as may be mixed with it.
it Settlx;:n%eto_ tbe _ﬂOCCUlent nature of this
Which the ;V rapidly to the bottom of t
Sedimen.tqt' hat portion (_)f the sludge
keep . “’)n-tﬂ.nk is highly activated,
Proper 3 del'fltmg tan'ks constantly sup
feturned tportlon of activated slu
fanks 11 Olthe raw sewage as
in Orcier]e balance must be remove
tank andtct) maintain the proper sedime
of thig C]ho prevent septic action whic
Would beﬁmcter is subjected to anaero
B 11{1 the bottom of a deep tank.
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which'he has recently designed for treating the sews
the city of Houston by the activated b\'luchrbf“d-ge o
wherein he provides for an average aeratio;l e?t dplOCCSS
ho.ur and fifty minutes for the se;\'zlo‘e and fop l10 e
thirty minutes for the sludge. % e
The 1r}vestigations in Milwaukee upon the chang
occurring in the sewage during the process u"1\'eu?n§)es
what similar results to those secured at I-Ious‘m?xt al %
they were not as rapid. HOR TR
The following table
obtained :i—

shows the average results

£ Table II.
atement of Certain characteristics
of
Process as Observed at Milwaukl:::hc;::d i

Crude
Characteristic changes in

[tem. sewage,
parts per 1 hr. 2hrs. 3 !
i . 2 hrs. hT's. - =
million. Y 4 hrs. s hrs.
Free ammonia .. 20.3 140 132 1
Nitrites —sec-e--- 0.12 0.25 (’);4 Ii 9.3 7.4
7z ¢ f
R A .25 13
Nitrates = ......-" 2.09 0.60 1.24 3.28 37 1.5(1
])155§)1yed. oxvgen 0.03 0.51 . 2.30 ;‘]' 5.71  7.90
Stability in hours 0.0 9.4 45 1'6'4 5.56  5.70
Bacteria at 20° C z0 120t 120+
Sl ey 466,000 71,800 27,000 1 1,800 6,800 2,000
2 <)

per
The acratin’g tanks contained from 20% to 30% of .
The sewage was treated with 0.375 (/‘:1 fe gcth
per gallon of sewage. ; s
called to two or three things

—ated sludge.
free air per hour
Attention is particularly
aring in Table I1., vig.:
The progr%’s.s'_i\‘c steps required to convert the free
ammonia 1nto nitrites and finally into nitrates. How little
is a.ccomphshe_d the first and second hours, and how much
during the third, fourth and fifth hours. Following this

characteristic is the rapid increase in dissolved oxygen and
pretty clearly that if

the stability of the liquor, indicating

a stable effluent 1s required good nitrification must be

established. L
The greatest effect upon bacterial removal occurs

during the first hour. ~ This is doubtless due to two things :

the rapid digestion POWErs of the organisms in the 'lgts

vated sludge, and the flocculent character of the sludg:e tlc-)

which these bacteria naturally adhere, just as they do in

the floc produced by chemical precipitation.

The aquunt ‘of activated sludge mixed with the raw
as it 1s being aerated affects the degree of purifica-
an important extent. To obtain an equal standa;d
if the sludge volume is reduced the volume of
air must be correspondingly increased and the period of
aeration. The Milwankee experiments indicate that
clear and stable effluent can be obtained from the Milw'ui
kee sewage by mixing from 20 t0 25 per cent. of activ'lcted
sludge for four hours with about 1.75 cubic feet of ‘f
air per gallon of sewage treated. ! b

As the sludge is precipitated to the bottom of th
sedimentation tank it contains approximately 98 to ee
cent. water; therefore, to get a mixture of ::; per cgr?t Po;
sludge back into the aerating chamber a volume equqi to
about 40 per cent. of the raw sewage must be retur‘ned'
that is, the mixture of sewage and sludge passing throucr};
the aerating chamber will approximate 140 per cent. of t:;le
raw sewage being treated. This fact must not be lost
sight of in determining the size of the aerating chambers

in allowing for a certain period of detention.
In order to determine the percentage of sludge in the

g chamber the Milwaukee practice has been to fill
d tube with the mixture, and at the end of one-
by volume the percentage of sludge

appe

sewage
tion to
of effluent,

aeratin
a calibrate
half hour determine
settled.

One of the important features of this process is the
sedimentation tanks. The sludhge is

proper design of the
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quite different in character to that produced from any
other sewage treatment process. If allowed to come to
rest in a test tube or bottle g5 per cent. will settle out in
five minutes, but there is a Very fine floc of a low specific
gravity which remains in suspension for a much longer

_period, and if disturbed by the slightest current will con-
tinue in suspension.

This fine floc, with much of the coarser light floc, will
remain in suspension in a properly designed tank in the
form of a sludge blanket which can be maintained with its
surface within six inches to on€ foot below the surface of
the liquor in the tank. If the influent is discharged into
the tank a few feet below the surface of this blanket so as
to produce an upward velocity of not over 12 to 16 feet
per hour the fine floc will be caught and retained by the
blanket and prevented from passing out with the effluent.

It is therefore believed that the vertical upward flow
sedimentation tanks producing slow velocities with ample
capacity for precipitated sludge are far more applicable
for satisfactory operation than horizontal flow tanks, and
that the sludge blanket above referred to is essential if
clear effluent is desired.

In Milwaukee many experiments have been made to
determine the best apparatus and method for diffusing the
air through the mixture of raw sewage and sludge. So
far the ‘‘filtros’’ plate as manufactured by the General
Filtration Company, of Rochester, New York, appears
to be the best media, but we believe this ean be greatly
improved. As now manufactured, the uniformity of
porosity is not satisfactory and the loss in friction of the
air passing through the plate is too great. This company
is now carrying out a line of experiments to correct these
difficulties. S

We have been experimenting recently with a wooden
block cut across grain from basswood which appears to
give some promise. There is no doubt, however, as the
demand for a satisfactory diffuser :grows greater such a
one will be produced.

Some experimenters suggest a perforated pipe for
diffusing the air. We have tried that experiment pretty
. thoroughly, and while very satisfactory results were ob-
tained, it required much more air and longer period of
aeration to secure the same amount of nitrification. 1If
the filtros plate, or other type of diffuser is likely to cause
serious trouble to maintain, it may be less expensive to
use the perforated pipe even though more air. is required.

Many queries have been received as to whether these
diffusers become stopped up by the dust carried in the air
or by absorption of the sludge. In answer to this it might
be said that, after nine months continuous use in Mil-
waukee we find no evidence of such stoppage, although
all the air supplied to the diffusers passes through a wood
wool filter, and the blower producing the air is so de-
signed that no lubricating oil can reach the air discharge
pipe.

One of the difficulties we have found should be men-
tioned. The heavier sludge, composed of wastes, small
pieces of leather, hair and entrails from the packing houses
accumulate in masses and settle upon the surface of the
diffusers until the air builds up enough to partially remove
them. This has required the removal of these large
masses by hand at infrequent intervals. It is a matter
which must be considered in operating this process, and
to overcome the difficulty it may prove desirable to pass
the raw sewage through medium fine screens, although
fine screens are to be avoided if possible.

In an American industrial city those employed in
machine shops seem to be very profligate’ with waste.
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This appears to be particularly true in Milwaukee wher®
from one intercepting sewer, there has been removed rom
the coarse bar screens, during five hours a bushel basket
half-full of waste. This material has been one of the most
troublesome to deal with in all processes of sewage tréa
ment. An educational campaign amongst the shops might
partially correct the difficulty.

Whether this heavy sludge which now remains €&’
the bottom of the aerating tanks can be more effectuauy
lifted and mixed with the whole body of the sewage
inserting vertical cross baffles in the tanks is a mattel no
being investigated. It may be such baffles will play 2
quite important part in more thoroughly mixing the sludg®
and sewage by the expenditure of less air. Thefunfia'
mental principle of the aerating tank is thorough mixing
and practical means of accomplishing this result will ad
to the efficiency of the tank.

The sludge disposal problem has been the most diffi-
cult one to solve in all modern sewage treatment pla“ts’
and it was a specially hard one for Milwaukee until e
activated sludge procesé was developed, because there
absolutely no waste ground in or around the city up?
which sludge could be deposited, and while, for 2
years perhaps, it might be dumped into the lake severd
miles from shore, it is to be devoutly hoped that h?
Federal Government will shortly prohibit this method ©
sludge disposal in all fresh water under its juris‘diction' :

One only has to inspect 2a few of the more moder®
sewage disposal plants in England to realize what 2
problem the disposal of sludge is bound to become if M
must depend upon wasting it. Fresh or dried sewag’
sludge is not a thing of beauty under the most favord 1
conditions, and it does give off more or less unpleasand
odors. No one desires it upon or nearby his propertys aﬂr
unfortunately it keeps producing every day in the y.eﬁle
until its disposal becomes a nightmare to those reSPO“S'1b
for its disposition. .

So far, sludges produced from plain sedimentatio®™?
chemical precipitation, septic and Imhoff tanks have COE
tained so little ammonia, phosphoric acid, and Potasé
that their value as a fertilizer is too small to warrant th.
cost of reduction, although it is true that during the avofe
able seasons of the year farmers can be induced t0 tak-l,
some sludges as tankage, but, on the whole, such dls?‘.’sg-
tion cannot be relied upon and so far no profit worth not!®
has been made from it either in Europe or America:

It is believed by us in Milwaukee that this neW¥ P 5
cess has solved the sludge disposal problem ad\’a_f‘ta 15
ously even to the smaller cities. During our expe”me ol
a large number of sludge analyses have been made€: .
only by our own chemists, but by those in the feftlhzse
departments of the Chicago Packing Companies, and hche
have all shown a high value available as a fertilizer* _ g
following is a representative analysis with the comme ctlhc
values set forth as given by those in the employ ©
fertilizer producers :— '

Analysis of Activated Sludge, Milwaukee.

Total '

9, dry Pounds Value
Ingredients. basis. per ton. per ton. R

FURES e s T b alors b 2.00 40.0 $ .04 § -
Available phos. acid 1.66 33.2 .005 }
Insol. phos. acid ... ©0.54 10.8 AT
Total phos. acid .... 2:20 44.0
Nitrogen ....e--c: Ba'7 114.2 AT
AmmOonia «..easess 6.94 138.8 .10
Potash «oeesaesess 0.43 8.6 .03




June 1, 1916.
Writerh}t; apparent value of this sILidge is $135.91, but tile
fertil'r elieves from the information secured from ti?
Milwlzer producers, the oilly real value tO the city ©
bt ; aukee will i)e the available ammonid, upon the basis

which the dried sludge will be sold- This amounts t0
$I3‘§8v but because of the probable variation in the am-
mo.ma content, and in order to be conservative, he has
estimated an average value of $12 per dry ton-
per cent. of fat

Where sludges contain less than IO
action, and such

;ts Valu.e hardly pays for the cost of extr |
quantity does not injure the sludge for a fertilizer.
gal The Milwaukee sewage produces from 3,000 tO 5,000
a:ciors of sludge per million gallons qf sewage treatf‘:d,.
fromWIlen removed from the sedimentation tanks contam?
B 97 per cent. to 99 per cent. of water. About one-half
sl % of dried sludge is produced from 'this volume ©
ludge or one-half ton of marketable fertilizer PEX million
E‘?lléons of sewage treated. It is, thereforé, pelieved the

ge can be sold for $6 per million gallons of sewage

treated.
At the present time we are experimenting with a
! Worthington, of

BErr,gan press manufactured py H. R.
th;'lrnson‘ New Jersey, and find no difficulty in fiewatermg
18 sludge to 74 per cent. moisture. Mr. Winthrop R
ura-tt at Cleveland is also experimenting with a centri-
eg;ng machine of the Jaundry type, and s° far appears to
fou‘negurmg PYI‘Omlsing re.su]ts. In neither case na:
ing th_ﬂecessary to use lime, or other substance,
is sludge to an one-inch thick cake. :
direc‘:\?i-]e its further dewatering through direct 0F uti(;
o i riers has not been tried out‘ by us, there 58;:}15 2
Pack? (_ioubt from the daily experience of the 4 ;Fal%d
mg ng houses in the drying of their tankage and hque
Dure that this sludge can be quite as easily and eco

mo ‘\ 2 . . AR
Mically "dewatered to 10 Per cent. basis, which is the
In fact there are

::;frtulre content allowable in ferfilizer. . e
I ic}? dners, in use in many mdustrial.es.ta is o
anq thare sgtlsfactorily operating on a snmiiarhmamanl]:
factur FLIRer has secured from some Of Lecost !
I'yin ‘ers of driers guarantees \‘.Vthh cover the ik
o g the sludge we are producing from 8o per cent.
Per cent. moisture, exclusive of handling- :
While we have not completed our de\v'atermg experi-
us irtlsbwt-3 h_a"e secured sufficient infoi'mation t;)e\xéirsrtagz
ew elieving that $6 per dry ton will cover the ¢ Pk
. “Watering and shipping the material to Chicago, ncit

ing
Ng overhead charges.
t Estimating the average value of the marketable'slud%e
. e $12 per ton, there will be a pro t of approx1mate y
Per million gallons of sewage treated.
I appreciate that these are estimates qnly, a_ndl\:tll_l]e
auifewill look upon them as such, arid while we in M=
POsﬁbf ?relhuch concerned in geﬁlpg
'n ﬁnaﬁ rom the sludge, We are prm_iarily e
thoygt, y disposing of the sludge without 1
Th no profit is realized.
Lhat the sludge is valuable
philSlCa]ly proven ?)ey 9 o Edvvard Dlr;CtOSrta(ze
ni01s State Water Survey, in his Jaboratory At tfewheat
a Versity, where he made several pot cultures © e
farden vegetables according tO he standard me€ o
oyed by the United States Agricu]tural Department:

Th . ue';tion in con-
€ write i o he sludge ques
ter has gone into t Cessed Dy 80 many

Sidey
in er:ble detail because of the doubt €xP s
Sedsted parties that the sludge can bhe suLcebt s
i of. There is great reason for this diouo‘;,’1 AL
> other artificial process of sew RS

Mep

Pub]
more concerne
nce, even

as a fertilizer has been

Bartow,
ry a

€m Dl

age dis
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been possible to dispose of the sludge i - ex 5
and gIrJO\\'ing nuisancrc)*. ok Al

Two of the important features which appeal not only
to the engineer, but to the average layman are the low
first cost of installing the activated sludge process and
the high standard effluent procurable.

So far as the writer knows, the only artificial process
which produces an effluent at all comparable with thi‘
activated sludge process is sedimentation, followed by
percoiating flters and final sedimentation with sterilization.

The first cost of the activated sludge process is practi-
cally the same as the first cost of sedimentation tanks of
the Imbhoff type of like capacity. The cost of the per-
colating filters, final sedimentation and sterilizing equip-
ment must be added. This cost is approximatelv\$14,000
per million gallons of sewage treated. This adds largely
to the overhead charges. In addition to this the costi o
sterilization must be considered. We have found in Mil-
waukee that it costs $2.50 per million gallons to sterilize
the effluent from an 8-foot deep sprinkling filter to the
same standard of bug removal as secured by the activated
sludge process.

The activated sludge process requires one acre to
treat ten million gallons, whereas the sprinkling filter pro-
cess requires five times as much. Available lands in or
near a city are expensive, and this additional cost must be

considered.

ULTRA-VIOLET RAY STERILIZER IN CANADIAN
BOTTLING PLANT.

Probably the first non-portable ultra-violet ray water

sterilizing outfit installed in Canada was - at the. York
Springs bottling plant, near Toronto.
The water supply is obtained from five springs at
Vork Mills. These springs are within a few hundred feet
of each other, and the water flows by gravity to the
hottling plant, which is built in a hollow or ravine.. They
have a capacity of 14,000 gallons per 24 hours. The water
flows into a concrete cistern, from which it is pumped to
the first upper story of the plant. There it is filtered,
under pressure, through three small filters of about 1,000
gallons per hour total capacity. From the filters the water
passes to two slate tanks which act as res@voirs. From
these tanks it flows by gravity through an Ez2 type R. UV
special casting, and is sterilized by a single lamp, which
operates on a 230-volt d.c. line, 2.2 amperes.

The sterilizer has a capacity of about 1,000 gallons
an hour, but is operated at only 700 gallons per hour.
From the sterilizer the water passes by gravity direct to
the bottling, aerating and flavoring machines.  Daily
bacteriz-x count are taken from the pipe line
just ahead of and just after the sterilizer, to check its
operation, although the management state that this pre-
caution has not proven necessary to date, as the water has
shown a low bacteria count with no pathogenic organisms,
even before sterilization. The sterilizer was deemed ad-

visable, however, as an extra safeguard.

samples for

——ee—

Mr. P. A Boeck, in a paper before the Chicago Section
of the American Society of Mechanical Engineers, suggest-
ince heat was 2 form of energy consisting of mole-

i f a periodic character, the introduction in
. wall of bricks of different density would help to
change the wave length. Layers of insulating
also be used, or air spaces; but care should be

owder may 2% used
p < this application of the last-named, as large voids
ffect of propagating heat by convection and
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WINNIPEG RIVER POWER AND STORAGE
INVESTIGATIONS.*

Reviewed by Mr. T. H. Hogg,

Assistant Hydraulic Engineer, Ontario Hydro-Electric
Power Commission.

THE report on the Winnipeg River Power and

Storage Investigations, published as Water Re-
sources Paper No. 3 by the Dominion Water Power
Branch in connection with its administration of the
water powers of Manitoba, Alberta, Saskatchewan and the
Northwest Territories, will be received with interest by
both the engineering profession and the public in general.

The hydro-electric development installed by the city

of Winnipeg a few years ago directed attention in a

measure towards the power resources of the Winnipeg
River. This, together with the publicity given the pro-
posed development of the Winnipeg Street Railway at
Great Falls, has focused a good deal of attention on the
potential possibilities of the river.

The report has been prepared by Mr. J. T. Johnston,
chief hydraulic engineer of the Dominion Water Power
Branch, acting under the direction of Mr. J. B. Challies,
superintendent. It covers investigations carried on since
1911 by the Branch, on the power possibilities of the
Winnipeg River in Manitoba, undertaken with a view to
devising a consistent scheme of water power development,
and to allow the drafting of a general policy under which
such a scheme might be carried out. Mr. J. R. Freeman,
of Providence, R.I., and Mr. ]J. B. McRae, of Ottawa,
advised on the organization and scope of the surveys, the
latter being retained to act as consulting engineer through-
out the full period of field and office investigations.

The report comprises two volumes—Volume I. of
about 370 pages, containing the text, and Volume II. the
topographic field plans. The text begins with a summary
of the investigations, followed by a description of the
Winnipeg River watershed and the field investigations
covered.
run-off phenomena is a critical analysis covering the
possible means of obtaining, by storage, the flow required
for the ultimate development of the total power possibili-
ties of the river. A full chapter is devoted to a description
of the existing power and industrial plants. Following
this, each of the possible power concentrations are de-
scribed in detail, giving costs. To compare the cost of
power obtained from coal, gas and oil, with hydro-electric
power, estimates are given for the cost of fuel power in
Winnipeg and the cost of hydro-electric power developed
at one of the sites and transmitted to the city.

A section is devoted to a discussion of the present and
future market for power in Manitoba, and the report closes
with an analysis of the influence of the Lake of the Woods
and the possible storage there, on the power concentra-

tions as outlined in the report. This discussion is of par-’

ticular interest in connection with the International Joint
Commission reference to the Lake of the Woods levels.

Seven appendices are included, covering the report
of Mr. J. B. McRae, the consulting engineer; the pro-
posed development of the Winnipeg River Power Com-
pany; a report on the geology of the Winnipeg River
watershed by Chas. Camsell; the Dominion water power
regulations ; list of bench marks; temperature precipita-
tion and evaporation tables, and run-off tables.

#*Water Resources Paper No. 3 of the Dominion Water
Power Branch, Ottawa.

Following - a_discussion of meteorological and .

Volume 30-

The report seeks to demonstrate as the principal result
of the study undertaken, that a minimum flow of 20,000
cubic feet per second is obtainable at all seasons, with af
efficient and systematic control of the run-off, and that 1t
is possible to concentrate practically the total fall of thé
river in Manitoba at seven power sites, with a minimum
output of 175,000 continuous 24-hour power under present
conditions of flow, and of 313,000 horse-power with t_he
total river regulation installed. A total ultimate capacity
of 420,000 continuous horse-power would thus be avail”
able, with the existing plants. It can only be determin€
by long-term observations of flow, and under operating
conditions, whether these figures for the ultimate develop-
ments are optimistic, and as to the necessity, if such tot2
developments are installed, of supplementing them by
steam or oil auxiliaries, in a succession of years of loW
flow.

To Manitoba, one of the finest agricultural districts
on the continent, but practically without fuel resources
the above facts are of vital importance. At no distant
date the full economic developed capacity of the Winnip€g
River will be required. The centre of gravity of the powe!
supply is less than 65 miles from the city of Winnipeg 2"
within easy transmission distance of the larger deman
centres of the province.

Estimates of cost at each possible site have been Pr¢
pared in detail. These costs, which have been made UP
on the basis of low-tension power at the power hous€
switchboard, should prove most attractive, both from the
viewpoint of the capitalist looking for investment, 4
from that of the consumer who desires cheap power.
average capital cost of the total final output of the s
power concentrations is $42.80 per horse-power, based 0°
machinery installed, with an annual cost per horse-pOV‘fer
of from $4.50 to $5.50 per horse-power-year. The capacity
of installed machinery is based on 50 per cent. eXcess over
the continuous capacity of the sites, at 75 per cent. overall
efficiency. These estimates show careful preparation an
appear to be conservative, the large capacities involve
and the geological and topographical features of the powe
sites being responsible in a large measure for the extremé
low costs. No charge is included for the operation of t
necessary storage dams of the ultimate developments, an
the power rentals to the government are omitted. ;

The value of the data collected and presented in this
report need not be emphasized to the engineer. Too map
failures exist as monuments to the lack of sufficient M
formation necessary for adequate design. The acceptanc®
of a unified power development scheme for the who
river, and the establishment of the necessary authority o8
the supervisory control preparatory to development of 2
particular site, is the only way in which the full measur®
of the power resources of the Winnipeg River may
realized.

The necessary storage for the ultimate develop™
must be secured on the headwaters of the river in
Province of Ontario. Necessarily, as the report suggests’_
some independent government board, such as joint co?
trol by the Hydro-Electric Power Commission of Ontal.'l‘;
and the Dominion Water Power Branch, must exerCISO
supervision. Independent control will be necessary a.st_
for the regulation of local pondage, as control by confli® 3
ing and independent interests located at any of the Varl.out
power sites would almost certainly jeopardize the efficie?
operation of the plants below.

ot the

At all power sites, provision has been made f t0
future installation of locks, if it is deemed advisahle s

even

entS
the

canalize the river. The feasibility of canalization ar!

from

from the fact that slack water will exist practically
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thek?uflv;)zlsép?g 1?0 the I\’Ian.itoba-Ontario boundary, when
o ;l']a ity of the river has been developed. The
e atures have been fully worked out fo_r the
of the D ance, and have been approved by the engineers
A ominion Department of Public Works.
2 Sche‘l;ee“;?e?a'? and vital factor for t'he success of such
e W]t?\"}& opment as outlined, is that Fhe regula-
- eeed .11('1 the leases are grzmted are fair and gen-
public. qukm;esmr and at the'same.tlme protect the
. gov;:(rn' 2_ ?pace for})lds a discussion pf the r.egula-
- Vit m? t)1e grantmg (.)f Jeases; 1t 19 sufficient t0
el wif]e c(l,l'(. eminently f.alr and should induce capital
R h guarantees of just treatment on the part of
government.

a reftlf review of this. volum
Outlinezn'Ce to the policy of the W
sirable dlenv t1he repoTh policy 15 \
Courage a\niiopme.nt of water power resources; to dis-
B e p(;e\/ent the initiation and development of
SVsterns ar :;n' wasteful projects; to e.nsur.e that river
each u‘ni‘t ? developed along Con?prehenswe lines wherein
s a component link in a system; to ensure

B . . in the interests of all powers
of exl)en‘dito prevent unnecessary ar.)d costly duplication
{itures on the part of competing plants and dams;

to g
safeguard the public from monopolistic control, by

regulati 15
gulation. and periodical revision of rates; to see to the
s issued by the de-

ear . y

Palrlt}xlhceirtr);mg'mto effect of agreement

developn or the dfi\f§10pn1ent of power; to compel the

markefc;em of existing plants t(‘) their limit when the

Consery (?ma“d5€ and to promote 11 every way the fullest
rvation of the power resources of the West.”’

e would be complete without
ater Power Branch as
“tp encourage de-

ade
u
Quate storage measures

in this report, arc

The investigations, as outlined
e by the Dominion

a

n;if‘e’fr']“‘e first of their kind t0 be mad :

Nothin i ot The manner of their pre_senta‘txon leaves

datg \5 to be dC_Slred: the thorough way in whl(;h the ﬁeld

mannerer.e obtained, and the concise and interesting

Tefreshi lr_] which the results are presented are in most
shing contrast to the ordinary stereotyped depart-

Mentg] report.

PoWeTI_O(1 Sl’lmmarize, a comprel
Power e“Cil_O[')l'n.ent to the m'a'xm.mm ex
ped o possibilities of the Winnipeg River has been map-

ut, and a general policy for the proper control of the

Same ; .
e is enunciated, by which the needs of the future can
d the regulation of

rsnr:)?ft’ through increased storage and _
tendm; The rePOrt'reﬂect's great credit on the superin-
ower Ba“d hydraulic engineer of the Domin!

ranch, their officials, and the consulting €?

. McRae.

prehensive scheme of water

gineer,

the present studies will be

aggr{;gl_sv underst'ood that e
Water ively continued, SInCe proper future control of the
resources of the river are dependent on continuous

on accurate know-

Ydrooraphi ;
ographic and meteorological data,

ed D)

ege of storage requirements and p0551bllmes, and upon

compilation of such miscellaneous information as 13
cal design-

€Cesg ‘
sary for proper and econom!
ining accurate informa-

individual development

greatest use for the

n

ion Companies interested in obta
on thf;re_parato'ry to financing an
Teport r‘;‘;er will undf)ubtedly find the
mati()r'1 Tor the preliminary purposes of fin
easibil; presented is quite sufficient to
Partje ity. of any of the sites for the nee
s. It should save the

1te;econnms:'mce and preliminary
time, and will allow an accurate forecast Wi o
Othe, Should conditions suggest the possible Use of sites
r than those shown, sufficient information 15 given in

xtent of the unusual -
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' d pe ()1 topogr (ll)]ll 1‘ 1S: '€ 1 rogre (]
ll)t’ bl] 1 p s C p 1ns lnd l y a 1C at

d )é I)h ata, to
'1110\\/ t}le eng I p( 1S o) ates ]h
d g”lLel to prepare h S own €s ti[n 1t y us
e]ltdlllllg a .,(’Iedt sav l“g Of e\Apean ﬂnd time

From this standpoi

, standpoint alone, the re ol 5
fied. : ST port is amply justi-
'lcceler’.g?e result of its publication will doul)tlei };)]L i}txl
o COmzon of \ndater power installations on the river 'm(ti
drs = quent evelopment of manufacturing indu;(‘: i
/hich always follows in the wake of cheap PO‘Wer Ay

Note—W >t i

CO]umnonzf \l\e hope lc? publish very shortly in these
mini%tr:t' }1rt her articles dealing with the general ad-
respéct( tl(v)e \Si)ilccry of t.hc Do.m‘ininn‘ Government with
fo b t(1 : P?TV‘EX f\dﬂnﬂls‘trntlon, with especial
; _to the investigations on the Winnipeg Rive
also dealing with the more technical and e i N
featu're‘s as brought out by the report jL;%T i%s‘n%z;nleermg
Dominion Water Powers Branch, herein ;'e\'i»c.\:;((l b); I\tlhre

HOgg-——[EDITOR.]

STANDARD SPECIFICATION FOR CEMENT

A revised standard s ecification for Portle
has been i._s‘sued by the Cm?adian Societ;l;)fl(ff)ir\-lill(lgg :femenvt
This specnﬁc‘?ti()n was adopted by the society '1t§’iltne(lir><'
annual meeting, the specification having been( r»S' a)st
and }'ecommended by a committee consisting of Ep Epdnd
(vhalrman), J. A. DeCew, Walter J. Francis, P (:'11 e
e Jamieson and G. E. Perley. gl b
The specification requires cement to be delivered i
ba.gs each containing 94 Ibs. net weight, four bags to ¢ o
stitute a br}rrel. The bags are to be plainly n1:1ri<ecl ‘LOHI-
the net weight of the cement and the name of the m sty
facturer and the brand of the cement or the name fanu-
mill where it was manufactured. RS
:\.Ll tests are to be made in accordance with the
American Society of Civil Engineers’ report on unifo g
tests of cement. Detailed instructions for testing ¢ fm
are appended to the specification. i
The required minimum specific gravity is 3.10. Th
cement must not leave a residue of moré than 8 pe.r ce te
by \velght on a No. {100 sieve, nor more than 25 per ce:t‘
by weight on a No. 200 sieve. The cementD shall n .
develop initial set in less than 30 minutes or ﬁr;all set ?t
less than one hour or in more than ten hours. The cém o
must not contain more than 1.75 per cent. SO; nof mf)?::
than 4 per cent. MgO. The minimum requi;'ed tensil
strengths of briquettes of various ages are t'1bul'1ted.‘f1 ;
ready reference. % b 83
Copies of the specification are sold at a nominal f
by the society, 170 Mansfield Street, Montreal. =

The supply of creosote, becaus i : i
sleepers, telegraph poles, and othere t(i);ét; lsgpllg ggequerwn.g
way purposes, 15 matter that appertains to l‘gilw in rail-
w111t t.herefore., be of interest to know that, acco 3}}5. o
statistics published by the Bureau of Foreign’ and ]l‘)lng o
Commerce, the amount of creosote imported into theotr? s
States fell from 48,830,020 gallons in 1614410 34 nltecé
gallons 10 1915, @ decrease of 34 per cent. OWing’4t302’(t)}21
value per gallon having increased from 6.2 centi

average
to 7.8 cents the imports only decreased 11
' e
value. In 1014 33,873,137 gallons came fromp trhecell}tr;it::l
from Germany, 3,868,786 from Belgium

Kingdom, 0,861,006
777,662 from the Netherlands, 3,000 from Sweden, and 454,-

¢ from Canada. In 1015 only four countrie
in the supply—the United Kingdom with .;:()Z)Vserfs;:()ngﬁrned
Germany 5,527 gallons, Canada 2,680,809 B ]al;an 5% IO(;ns,



596 THE CANADIAN ENGINEER

ROADS AND PAVEMENTS DATA FORMS.

HE committee on roads and pavements of the
I Canadian Society of Civil Engineers has sent out
to many highway and city engineers throughout
Canada, a form requesting data concerning the

construction of pavements. Following are the questions
to which answers are requested:

Ceneral Information.

Kind of Pavement? Month and Year of Construction?

Province ? County ? City or Town?

Name of street or road? From? To?

Engineer to Municipality ? Present address?

Was work by contract or day labor?

Total width of street allowance? Bearing of street?

Length of pavement? Width ? Area in sq. yds.?

Grade of pavement, minimum? maximum? ordinary?

Crown of pavement, minimum ? maximum ?

Character of street, residential, manufacturing, business,
etc. ? ;

Is pavement shaded or exposed?

Average daily traffic in terms of traffic schedule, before
and after improvement ?

Details of catch basins, if any?

Cost of pavement per sq. vd., exclusive of subgrade, curb
and gutter?

Climatic Conditions.
Summer temperature, maximum? minimum ? average’
Winter temperature, maximum? minimum? Average?
Annual rainfall, inches? Annual snowfall, inches?

Subgrade.
Subsoil ? Crowned or flat? Watered or dry?
What provision for drainage of subgrade?
Were sewers, watermains, etc., Jaid before construction of
pavement, and if so, for how long?
Location of these with respect to pavement?
Cost of preparing subgrade per sq. yd. of finished pave-
ment ?
Foundation.
Kind? Cost per sq. vd.?
Materials, proportions and methods of applving?
Thickness?

Binder Course or Cushion.
Kind?' Cost per sq. vd.?
Materials, proportions and methods of applying?
Thickness?

Surface Course.

Kind?_ Cost per sq. yd.? i
Materials, proportions and methods of applying?
Thickness ?
Top Dressing.

Kind?» Cost per sq. yd.?
Materials, proportions and methods of applying?
L Thickness?

Curb.

Kind ? Width ? Depth?
Materials, proportions, etc.?

Cutter.
Kind? Width? Thickness? Cost per lineal foot?
Materials, proportions, etc.?
Dimensioned sketch of cross section of pavement,
photograph also desirable.

Cost per lineal foot?

Another form is also being sent out to cover main-
tenance work. The questions on this form are as follows :

CENERAL INFORMATION
(for purposes of identification with previous reports.)

Province ? County? City or Town?
Name of street or road? From? To?
Kind of pavement?

Period covered by this Report—From? To?P

Date of completion of work?
Date road was opened to traffic?

Volume 30-

Has the surface begun to disintegrate, if so what was
the cause? )

Has the surface become displaced in the form of ruts,
waves, etc.?

Is the surface objectionably soft in hot weather?

Is it objectionably slippery at any time, if so, under
what conditions?

Has the surface shown undue wear next to curb or track
allowance ?

During what period covered by this report was the surface
covered by snow or ice?

Has the surface been artificially watered?

Has the surface been cleaned, if so to what extent?

Methods of repair?

Methods of maintenance?

Cost of repair per sq. vd.?

Cost of maintenance per sq. vd. of pavement?

Average daily traffic in terms of traffic schedule ?

TRAFFIC SCHEDULE.

T the annual meeting of the Canadian Society of Civil
A Engineers in January, 1916, the following schedulé
for the description of traffic was adopted, as simplé
comprehensive and adapted for universal use. Each
class of traffic is designated by a letter and the degrees’©
traffic by a number. Combinations of one of the lettefs\
and any of the numbers representing degrees of traffic W1
therefore represent the amount of traffic of that class ©
vehicle. The sum of two or more of these combinations
will then represent the total traffic on any road. The
schedule is as follows :(—

(1) Light—up to 100
(2) Medium—100 to 200

A. Light vehicles 5
l(:%) Heavy—200 upwar

1. Horse drawn,

steel tires 1) Light—up to 75

(
(2) Menium—75 to ]5Od
(3) Heavy—150 upwards

B. Heavy vehicles
wagons, trucks

(2) Medium—100 to 400
(3) Heavy—400 to 800 7
(4) Severe—S800 upwar

C. Passenger
Automobiles

2. Self propelled,
rubber tires

(1) Light—up to 10

(2) Medium—10 to 20

3, Heavy—20 up“‘a"ds

D. Motor trucks
and buses

{(1) Light— up to 100
|
l

; 1) Light—1
3. Self propelled, |E. Steam lorries ( .
steel tires { and tractors {(2) Medium—2 to 6

(3) Heavy—6 upwards

Example—The traffic on a road having 150 hors€:
drawn light vehicles, 8o horse-drawn heavy vehicles af
25 motor trucks, would be indicated by the expression
Az + Bz + Dj.

RAILWAY EARNINGS.

y . $ g )
The following are the railway earnings for the first tW
weeks of May:—

Canadian Pacific Railway.

‘ 1916. 1915.
11 ¥ e A LR A e $2,763,000 $1,504,000 +$I»169’ggg
VLA ST e 2,502,000 1,604,000 + 88
Crand Trunk Railway. y
Mayisan s i i $1,030,768 $ 863,105 + $ 167’%0
Ayt .8 v vrimalies 1,076,436 022,106  + 154
canadian Northern Railway. 300
May . 7l 7 $ 677,400 8 410,600 + 8 237

00
My 14 S Sl 748,300 364,800  + 38355
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POLLUTION OF BOUNDARY WATERS

ENGINEERING INVESTIGAT
MENT IS REQUIRED
COARSE SCREENING W

ILL SUFFICE

IONS SHOW

ONLY IN THE BUF
FOR MOST OTHER BOUNDARY RIVERS.

THAT EXTENSIVE SEWAGE TREAT-
FALO AND DETROIT DISTRICTS —

N R v

O e

ROF. EARLE BERNARD PHELPS, consulting
sanitary engineer to the International Joint Com-
mission,* has made a report, consisting of 159 large

the pages and 67 plates, upon remedial measures for
twegresent conditions of pollution of boundary waters be-

n Canada and the United States.
Pro After extensive field work, .the. Cqmmission issued a
andg{)ess report, early in 1914, indicating to what extent
Wate y what ‘causes and in what localities the boundary
Ealtlif have been polluted so as to be injurious 10 public
e % board of three Canadian and three .Ur}lteq
w};; e]: Sanitany engineers then compiled fourteen p.rm.mpl?.s
its F , in their opinion, should guide the commission 1n
S turther studies.

th Unider direction of Prof. Phelps investigations Were
en undertaken in order to secure data upon which to

ase a report upon the following question =
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Fig. 1.—-Suggested Treatm

ner, whether by the construction
ainage canals OF plants at con-
is it possible and advisable to
n, of these waters, and DYy

per construction

ang In Wh'flt way or man

Veni:Perat}on of suitablg' dr

reme(rl‘t points or otherwise, 15

W at— y or prevent the pollutio
means or arrangement can the pro

rks, or @ system

or - 2 g
§.peration of remedial or preventive WO ke
method of rendering these waters sanitary and sul

igrodomesﬁc and other uses be best secured and m'aintan:r:\ci
of rder to insure the adequate protection and developm f
A all interests involved on hoth sides of the.boundary, ah
’ fulfil the obligations undertaken 10 Article 1V- [(}f .ies
: ta;:frwﬂys treaty of January IT 1909, between t(i]e:(haltnthe
at es and Great Britain, in which. it is agree
OWe.rS therein defined as boundary
sig ing across the boundary shall not be P
€ to the injury of health or property 00 t
;tripped of its explanatory matter
[y
In what way is it possible and advisable t© remedy OF

the reference€

becg

My *Members of the Commission Me:,_Canadas Cl\}/l[?ﬂ;zsmﬁ.
K @rath, chairman; Henry ' Powell, PO BY S }
i United States, Obadiah Gardner:
COugy ey R: B. Glenn. Orgamzed in 1912
OUrt of arbitration to settle all ques

at .
ers and other similar frontier matters:

ent Works £or Nia

prevent the pollution of these waters, on either side, to
the injury of health or property on the other?

The answer just made is not final. Public hearings
will be held at Buffalo June 21st, 1916, and at Detroit ]u:e
26th, 1916, at which all interested authorities will have op-
portunity to present evidence and criticisms. The final con-
clusions of the commission will probably be based upon its
engineers’ reports and the evidence produced at the hear-
ings. The following abstracts have been taken from the
advance proofs of Prof. Phelps’ report:i—

Advisability of Remedial Measures.
Satisfactory recommendations upon the advisability
of remedial measures must be based on the one hand, upob
the results of a thorough examination of existing condi-
tions of pollution; upon the feasibility and cost of remedy-
ing these conditions wholly or in part; and upon a careful:

A \7./
S city of puffalo p T
A Iy /
’ fa i/
ok (o i {
) /
/
i AT
1SLAND M7_'__ LAKE ERIE

NIAGARA RIVER
SUGGESTED TREATMENT WORKS

o “-:-:lau

m

gara River District.

arison of the relative value and cost of the benefits
derived thereby. On the other hand, such an inquiry
uided in the present reference by the terms of
hat the boundary waters “‘ghall not be polluted
e to the injury of health or property on the

comp
to be
must be g
the treaty t
on either sid
other.”’
It is
ment itself is not in
the scope of the pres

understood that the advisability of this require-
question and that it would be without

ent reference to consider the merits of
alternative proj cts, such as new sources of water supply
for the lower communities, which would not accomplish
this specific requirement.

It will be necessary, therefore, in this discussion of
the advisability of remedies, to review the results already
obtained and reported upon by the commission, relative
to existing pollution of these waters, and to examine these
results with special reference to the nature and extent of
any injury to health or property which may be attributed

ossing the boundary.
involves the interpretation of bacterio-
gults in terms of injury and necessitates in turn
on of reasonable and permissible limits of pollu-
<tent  and character of pollution from natural
he efficacy of water purification plants, and the
the safe operation of such plants of increasing

to pollution cro

Such a review
logical re
a discussi
tion, the €
drainage, t
effect upon




508 THE CANADIAN ENGINEER

pollution loads. . Upon these questions the commission has
had the advice of a board of consulting engineers. Upon
the basis of these two lines of investigation—the bacterio-

logical studies and the engineers’ recommendations—it is

possible to formulate specific recommendations for a
minimum requirement for the treatment of sewage enter-
ing the boundary waters. This requirement, however, is
expressed in terms of bacteria and organic improvement,
and will still permit the application of alternative measures
to obtain the desired results. There remains also the ques-
tion of ‘‘possibility’’ of the required measures, which is
interpreted in this case to mean the practical possibility or
the feasibility of the projects, having due regard to the
engineering phases and to reasonable limits of cost.

[Prof. Phelps’ report at this point extensively reviews
the report made in 1914, and discusses extent and seasonal
distribution of pollution and the significance of the pollu-
tion data. An endeavor is made to strike the proper
balance of responsibility to be borne by water purification
and by sewage treatment. S

The minimum allowable treatment in any case is
indicated by requiring for raw sewage 4 second-feet of
diluting water per capita of contributing population. This
requirement is subject to modification by local conditions
and by the oxidizing capacity of streams.

 Engineering Investigations.

Offices were established at Buffalo and Detroit, in
charge of assistant engineers,* and data were collected
showing the feasibility and cost of collection and disposal.
The results of these investigations are given in great de-
tail in the appendices to the report. It is stated that
further studies may develop more economical drainage,
and that the treatment suggested is not final, as no study
has been made of certain advanced methods that hold
promise of further economies. |

The general type of treatment adopted, with suitabl=
local modification, is essentially the same in all cases. It
comprises coarse screening for the removal of large float-
ing  material, sedimentation in Imhoff tanks, with simul-
taneous chemical disinfection with chloride of lime. The
necessary auxiliary plant, sludge drying beds, chemical
mixing tanks, etc., are also provided.

The estimated costs of construction have been treated
in the usual manner as invested capital against which an
annual charge for depreciation based upon an assumed
life (sinking-fund allowance) and an interest charge have
" been made. This annual charge has been increased by
" the estimated annual operating expenses to give a total
annual expense, and this in turn has been reduced to a
per capita basis for purposes of comparison. These figures
are set forth in detail in the report. They are summarized
in Tables 1, 2 and 3.

The weighted average annual charge for the entire
population of the Detroit district is found to be $o.57, for
the Buffalo district $0.68, and for the two combined $0.61
per capita per annum. For comparison with this figure
it will be of interest and value to determine the total
charge for water supply and sewerage in certain cities.
Sewage disposal is properly. to be regarded as the final
‘step in a complete system which begins with the collection,

#Detroit River District—H. C. McRae, district engineer;
Irving P. Kane, assistant engineer. Niagara River District—
F. C. Tolles, district engineer; H. S. Phillips and B. F.
Perry, assistant engineers. Acknowledgment is made of valu-
able assistance by M. E. Brian, Owen McKay, J. J. Newman,
Dr. J. W. S. McCullough, Prof. John Amyot, F. A. Dallyn,
R. S. Lea, Theodore Lafrenier and other Canadian engineers
and health officials.
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purification, and distribution of the water supply, includes
the collection of domestic and industrial sewage, and enc®
with the disposal of the sewage. Without water supply
there would be no sewage and with water supply, sewer
and final disposal are essential. The system, regard (Uf
a whole, is necessary to the well-being of the community
the proper disposal of the final product is a necessary P?rt
of the system, and its cost a part of what the commusit

¥

Table 1.—Summary of Costs and Annual Chzu‘geshf‘.’%r
Sewage Treatment, Detroit District.

Popula- Annual Charges

City. tion First ~ - aal p.X
‘ de;;erled cost. Pised: ggs‘; Total. capit®
Detroit. Mich ... ..... ~ 950,000 $5932,024 $204,901 $215,545 $510,446 0-“
25 631.350 12,905,350 | 635,016 525445 *1,160.561 ‘g

Windsor District, On- 55,000 392,286 21,201 16,000 37,291
EALIO . crvsiiesiness 270,000 779,187 40,868 25,000 65868 ‘o
Port Huron, Mich 25,000 291,135 15781 9,000 24,781 o
240,000 356,677 19,249 11,000 80249 gy

Sarnia, Ontario... ..... 16,000 100,250 5414 6,000 1ndM
St. Clair, Mich. ........ 3,000 28,063 1,620 1,200 2820 ‘o
Marine City, Mich. ... 4,000 ° 62940  3.655 1,700 535 L
Algonac, Mich............. ‘1,700 14,650 928 1,400 - 2,928 "ﬂ
River Rouge, Mich. ... 15.000 . 63.635 3204 4500 7704 Ty
230,000 115.885 6,105 7,000  *18105 ‘o

Ecorse, Mich. '...co..... " 4,000 ' 23078 1,331 1,400 2781
Ford City, Mich......... 5,000 32,287 1,814 1,600 3414 < T
Wyandotte, Mich....... 16,000 68,560 3,911  5.000 8ol
230,000 101,960 5714 8000 I8BT4 g
Trenton, Mich. ....... 1,200 2,650 132 500 632 ‘79
Amberstberg, Ontario 3,000 17,056 1,079 1,300 _3'3/79 g
oAl s Gt LI09EB00 | it o S0 re A S 620,206 A

I For treatment. Interceptor designed for greater populations in P”“:ﬂca
all cases. g cavif’

h’These quantities excluded from the totals and general average pe
charge.

Table 2.—Summary of Costs and Annual Charges for
Sewage Treatment, Bufialo District.

Popula- Annual charges
lation Total first ———"—""  pef

el
.designed T e T S L Total capit®

for! ating 0618
Buffalo, N.Y. ovveeseenees 600,000 $3,598,751 $203,457 $187.411 $390,868 ‘g1
Tonawanda, N.¥. ...o.... = 11,500 70,685 4,241 6,650 10891 “egg
North Tonawanda, N.Y.... 18,000 130,166 7,451 8,900 16,331 l'ogl
Ta (SAlEIN Y. .o 3,500 asea8 2,320 . 1,500 3820 Ty
Niagara Palls, N.Y. ...... 69,000 535950  80.730 28,457 59187 ‘g
Niagara Falls, Ontario .. 18,000 83,637 5,108 8,960 14,068 088
Lackawanna, N.Y.2...... 16,342 4,000 240 1200 140 g
Bridgeburg, Ontario® .... 2,110 2,000 120 500 620
When needed. 116
Fort Brie, N.Ye e coiioibn 2,000 13,600 gle <1500 < 4816 &
Keamore, N.Y. .....ooene 2,500 10,000 goo 1,500 2100 )
Chippawa, Ontario ...... 850 28,050 1,680 s20 2200
Queenston, Ontario ...... 300 4,300 258 500 738. o
Lewiston, N.Y, ..ii.i.d. 900 5,600 336 500 836 o7
Youngstown, N.Y. ... 1,000 20,000 1,200 so0 1700 1’
Motal it B G0R s A P e ) e s 507,155 °
ected in

195(‘) For treatment. Collectors designed as for ‘population to be exP
* Additional to existing treatment.

e
Table 3.—Average Annual Charge Per Capita for sewa

Treatment, Detroit and Buffalo Districts.

Total [AAESE ‘tgg:t"“gs
Population annual charges ~annud 565
Detroit district...... 1,098,900 $620,206 802k
Buffalo district.. =~ ..... 746,002 } 507,155 LT
e WS i
Totall s il il n v v 1,844,902 1,127,361 6
The

must pay for the benefits of water and sewerag¢ Jable
statistics of the United States Census Bureau ar¢ avars
for the purpose of this comparison. There are there glatef
the present value and annual operating costs O o g =
supplies and sewerage. In certain cities the cost © ore
posal is included, but this has been subtracted in the o e
important cases and the remaining items do not 2
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st and depreciation
lue has been used,
not too high.

;Zi;ﬂifm—aterlally. An arbitrary intere
i .:.‘per cent. of the present vad
The gives am}ual charges that aré at least

tabulated figures follow in Table 4:—

T
ﬂXle 4,—Present Value, Operating, Fixed and Total
n:“al.Charges of Water and Sewerage Works in
merican Cities. (Weighted Average Per Capita.)

Annual Apnual Total

Cities with population of — Present capital_ ‘opera; annud
o value: ‘;’;“‘,"gg;‘t tion. charge.
ver 500.000 . . 3 55
QP 0000 e e 50.83 2.54 1.44 :
4000-500,000. - s
L rme R R PR 53.31 2.68 1.85 !
£,000.100 60“0 ..................... 53.12 2.66 1.26 3.92
30,000-50 (',000 v e S e LA 2.25 146 37
L A el T A - 3.65
016001 5 reai s bl s e 50,92 2,55 1.39 3.94

Edresentativ ese cos‘ts, which are‘fairly

L. ative, and, becausc of' t.hen' ngnjber, subje(?t to

Sewa eodr' than, those of {ndlyldual cities, the cost of

S‘iWei T‘ IZPOSal as a part of this total cost of water apA

prOpo(rf'e oes not appear to be an unreasonable or dis-
ionate amount.

In comparison with th

Remedies.
ffective dilution to the
to a certain

N Conclusions as t0
case tlf)ptlllcfl%nn of the criF.eri-()ll of e
specified ‘T .etrmt and Niagara Rivers lead
B o degree of sewage treatme :
determis Sdoi the required remedial measures | e
fesults tle and 1'0und to be rleasonabl'e in view o 1ef
e °‘t;n )0' be attained, and not ,dlSpl’OpOI‘thﬂﬂt(? in \m\.v‘o
Citiebs L,Efl‘] costs .Of water .zmd sewerage works in American
Strea. _ _‘]C ﬂPp!u*ann of these measures 1:1( L Piees

s is therefore recommended. as both *‘possible

N3
advis o
isable’ in the terms of the reference.
ade in the case of

e basis of

have been

the S'“ml«lr studies of cost Were also m

e t. ('-lzur River communities upon the sam
requirements.

the The criterion of effective dilution, applied to this and
other boundary rivers to determine what, if -any,

Sewaoce
age treatment is required in each €ase showed that
Niagara Rivers no

€x 4
:ftehpetrlr,: th? case f)f the Detroit and R
Zenera] reatment 15 at present requn:ed to s.atls‘) :
the lheq~lmerlmt]9nal reqmrements.. The application ](;
Dext m( sures f)l1t11!1ed for the St. Clair River, V\:‘hl((:jh]ls the‘
e\'idencost seriously polluted stream, 1ﬁe. by the
etter T of t.”“flsbound;n-y effect. th'ls.strean'l bemgblr‘l a
the l)eLt()n.dlt’“” than that to which it 18 feasible tO t;g:igs
of sew: (r:m and Niagara Rivers by.present-day me e
§enera?°e; Freﬂtmcnt, This conclusion however, is
0ca] qitl““’%me and must be modmetd acco
c]usio’n '1“_‘“‘”1- There must he considered
of “he advisory engineers to the com

A minj
in . 4 s
Imum requirement for discharge of sewag

Wa
ylt:(::rfljould be the remov .
Wh()]]y ’IIL screens. Treatment to
Sewage ‘1)_"“ the g‘founds of the im
t0 th discharge in a .pu.rely
Sidereg ‘:;‘ﬂlmun? .requlrement,
5 cluegf)'e proximity of n'ea‘r—by
Volume | ion of so dispersing the sewage Bt
ne of the stream that not only the average con itions
. n of puritys but that

m:ly
oc : X
>mply with a reasonable criterio !
one pomt or 1n any

e
One lci;::Cefntration of sewage at any i e
ocal ¢ g ﬂf)w shall not be excessive: nee ation O'
Sewae onditions may determin€ that concer rati 5
. ge near the shore and location of waterwork% intakes
% most economic

1n th
.Solutie centre of the stream represents @ 0T B
i on. These are matters which are P"‘maﬂly QRS

lnt
erect - z
est and need not, in the first instance at 16355
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1under the general administrative control over these
houndary waters from an international standpoint

Pt e bgags e e
) ay very well ¢ z
future requirement of the situ;xtizn rremy dlfclz)ﬁ?;tt}::t-t t‘hC
brmgnpg_th_c entire control of stream pollution 11nch' i
a.dmmlstrz‘ltlve organization. Whatever may be thel‘olne
tion of this matter in the case of those streams whiclzo' g
not at present SO polluted as to demand remedial tre'ltm(:rc
under.thc. terms of the treaty, it is evident th;t :}nt*
organization responsible for carrying out this work in
general must also be responsible for the making of routi 1"
observations upon all the boundary waters with suﬂicii‘ni
frequency to permit the establishment of the hct: nf
poll.utl(.)n and of its extent with increasing popul'lli‘onb' Od
to }ﬂfilcate the future need of remedial re ‘uircn)1 tm~
sufficiently i.n advance of their actual neccssityql() )'Lm'h
proper engineering studies and the constl:uctioxw lo?rln‘t'
necessary works. In this sense, therefore, the jurisdicti ¥
of whatever administrative body may be u’ppoin]tcd-t ('"l?-n
charge of this work should be coextensive with th ‘O.td.\t‘
s}"_Stem of boundary waters. In the case of the S({ L(l}tllrL
River, the detailed engineering studies already ailu'deddtl:)
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Fig. 9.—Typical Suggeste reatment Plant.

have been made with the same degree of care as has been
employed upon the more seriously polluted rivers al-
though, judged solely from the terms of the roftzrenc‘c‘ t‘hc
application of .general remedies is not called for at‘ the
resent time. These studies, however, have been made
to serve a twofold purpose. In the first place, the relation
of sewage disposal to water supply on either side of the
river is one demanding some definite and immediate local
consideration, independent of any international questions
involved. These lead necessarily to minimum require-
ments of treatment and can not reduce the local require-
ments, which are in general more exacting.  In the second
+« river probably will be the first of the remaining

streams to fall within the limits of effective dilution and
the studies that have been made will serve to 'poin‘t out
the requirements of the future toward which drainage
studies and allied problems should be directed. Studies
of this character are needed and should be made in the
near future in the case of all of the other communities upon
the boundary rivers. It is worthy of suggestion that in
the interest of economy and uniformity of administration
studies along these lines might well be continued by thé

International Joint Commission or by the administrative
organization appointed to deal with this matter. In this
way the problems pf the future will be more definitel

the notice of thes¢ communities and thei}ll-
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general solution will be better correlated along similar
lines.
Guiding Principles in Control of Pollution.

The following general principles should guide in the
formulation of regulations for the control of pollution in
the houndary waters in its international aspects:

1. The boundary waters shall not be polluted on
either side to the injury of health or property upon the
other.

. In the case of the boundary rivers the interests
of the two countries are so closely bound together as to
be mutual and the quality of the streams as a whole shall
be considered in determining upon limits of permissible
pollution.

3. The limit of permissible bacterial pollution shall
be deemed to have been exceeded when the - effective
dilution as hereinafter defined shall be less than 4 cubic

SEASONAL OISTRIBUTION

B. coL/
ST CLAIR, OETROIT, MIRGRTA D ST L IWRENCE FIVERS.
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Fig. 3.—'‘There is an agreement between these curves
that is more than mere co-incidence.”’

feet per second per capita of contributing population,
based upon mean river stages during the season May to
September, inclusive.

4. The effective dilution shall be taken as the quotient
of the actual physical dilution divided by the residual
fraction of the total bacteria remaining after treatment,
provided that in the case of the St. Lawrence and other
rivers where the time element is such as to permit some
degree of self-purification between points of successive
pollution, this factor shall be considered as an element of
treatment entering the determination of effective dilution
at the lower point.

5. In all cases where the actual stream flow below
any one point of pollution is less than 4 cubic feet per
second per capita of contributing population, or where the
net effect of successive pollution with proper allowance
for self-purification in the intermediate stretches exceeds
the equivalent of one contributing person per 4 cubic feet
per second of stream flow, sewage treatment shall be em-
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ployed to reduce the net bacterial pollution to a basis of
an effective dilution of 4 second-feet per capita, as defined.

6. Sewage treatment, while based primarily upof
bacterial pollution, shall also include the removal of
suspended solids capable of settling to approximately the
same degree as is called for in the case of bacteria; Pro-
vided that this requirement shall not be extended to af
unreasonable degree in the light .of good engineering
practice; and provided further, that in the case of com-~
bined sewer systems, ordinary mineral detritus shall be
excluded in computing the degree of removal.

7. In all cases where sewage treatment to a speciﬁed
degree is demanded, the entire contributory population
<hall be dealt with upon the same basis of relative im-
provement required, so that the net residual pollution from
each community shall be proportional to its population
provided, however, that where the factor of self-purifica-
tion is an element in the degree of pollution at any point
the population above shall be reduced to equivalent popw”
lation at that point by the self-purification factor, and the
burden of responsibility shall be apportioned in terms of
these equivalent populations.

8. Steamboats which pass by waterworks’ intakes
shall be regarded as being capable of discharging sewag®
in the near vicinity of those intakes without appreciable
dilution. The application of the rule leads in this case t0
a complete bacterial purification or sterilization =~ befor®
discharge. Equivalent removal of solids capable of settling
will not be required in the case of steamboats.

9. No garbage, city waste, offal, or other like
material capable of polluting or rendering offensive the
waters shall be deposited in the boundary rivers, Of in
such places as will permit their reaching these rivers.

[Prof. Phelps states that the administrative control of
boundary water pollution is obviously a federal rather tha?
a state or provincial matter. It is recommended that the
federal health authorities of the United States and Cand”
dian governments would naturally and logically constitut€
or nominate, a joint administrative body for the direct
enforcement of a continuing policy of stream protectio™
In the matter of cost of the improvements proposed it 1
assumed that the burden of responsibility is individual an
to be borne equally per capita by all concerned. |

In order to discover how well the train-operating fule;
and signals were being obeyed on the Pennsylvania Railro@
system, considerably more than four million tests and obser”
vations, covering the work of both officials and employee®
were carried out during last year.. The results, which have
just been compiled, show that only one error occurred in ever?
1,110 trials, or that the working in this respect was 99.9 ¢!
cent. of absolute perfection. In four classes of tests, inClud,;
ing the most important test of obedience to various ‘‘st0 d
signals, no failure on the part of any employee occurr®
throughout the year. An exceptionally good record was als?
made in the observance of rules especially intended for th?
protection of employees. In connection with the moving 4
trains 68,041 observations werc made and 17 errors recordeé
while with regard to the safety rules for track workmen b

342,001 tests made showed only 73 cases in which the TUIe:
were disregarded in any way. Failures strictly to obs_etVs
the rules governing watchmen stationed at grade ‘cr055“ng5
occurred on only eight occasions. though 62,034 observatio®
were made. The attention given to the matter of safety T€ ut
lations is doubtless largely responsible for the fact , that laSS
vear was the third in succession in which no passenger o
been killed in a train accident on the system east of Pitt?
burg and Erie. Accidents to employees also continu¢
show a highly satisfactory diminution in numbers: thos”
occurring last year were T1 Dper cent. less than in the pe

vious year.
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WINNIPEG RIVER POWER AND STORAGE

INVESTIGATIONS.

s

In this issue of The Canadian Engineet there appears

E;:il:.lw of S most valuable report recently i§sued by the
o Ond \"\ ater Powers Branch in:connection with the
in the z;)n b.torage mVﬁS_tlgations on the \V{nnll')eg River
e rovince of Manitoba, which .nvestigations have
interesilrrled on for the last three 0L four years: It may
tions w many of our readers to kr}ow that th§se investiga-
ing en ok commenced on the advice of‘promment consult-
follo\,v-f’nneers of both the.Umted States and Canada,
e wéng a reconnaissance trip down the Winnipeg River,
ing b 5 mad? necessary because of t])e Government wapt-
the (h‘Y(?ll'dehHEd administrative policy eyolved covering
Vinp 1ysical features of the use of the various falls of the
nlpeg River for pO\Ver plll’pOSCS.
a W:hen one considers the great ;1gricultural wealth of
province like Manitoba, but which is more or less with-

ou ) €
t fuel resources, and that water is practlcally the only
ince for the development

nat an
% ural resource within the provi
0utplower’ the importance of the facts which are brought

by these lengthy investigations will be realized.
esults of the

d that the net r
River power situa-
ngineering

It is interesting to fin

1n\‘(fstio- 1 & /1 i

g gations show that the Winnipes

i is a most promising On€ from both an €
an economic standpoint.

VRN S5 e

COLLECTING HIGHWAY DATA.

—

and highway
ta concerning
This

y of the city
da
a\'ements.
{ thirteen members

engii‘e(;inls are being sent to man '
LS St thrgughout (,an(_ﬂda, requesting
daty ‘VilT ]ruct‘()n 'zmd maintenance 0
of the C)e co'mpxled by a comnj.ntt"ee of ti
anadian Society of Civil - Engineers: . G.

e _
Ifjea“, Toronto, is chairman of the committee and
Wa arker, secretary of the Department of Public High-
ys, Parliament Buildings, Toronto is secretary of the

¢ A
Ommittee.
the construc-

keep @ record
nnual

ata concerning
and then to
by the subsequent 4

traffic, etc:

o Ifh‘c'opject is to get full .d
of theirp:\ Cl}\ents.(?l every kind,
Feporte ‘:eer\‘u‘?alnllty‘:ls shown

s regarding maintenance,

In order to take into considerat

cli
in:;;ital,]d traffic, these forms are
AS ther 10_“'115 and cities in every pr_lrt g
g repoe‘wﬂl be a score or more 'of dxfjferverll pé :
etailedrt?d upon, the work will likely m;o ve e
ety in~clerlf‘ﬂl effort. 1If successful, t1edre. eciﬁcations
or 5oy structive and may lead O st'andar Sph A
o Preh;f types of pavements whic:h.\\n]l.enable t }fofv Dmany
ears i(tmt" before the pa\'ement is :‘:1(.1, o
S it will last under any given condition of tratfic:
it is absolutely necessary
:nformation be
ge forms, an
rs who are

just

.lhat ’I:(\)Obe successful, however,
ul‘nish(-?]]ﬂlete‘ careful ;ltjd in
Lhe Con, ]?." every fhan who rece
askeq 1, lf ian Engineev would urge

co-operate in this matter, t0.¢°

telligent
ives the
all engin€e

fully, in the interes advance Rl
eng};neering. est of the advancement of highway
i The questions asked by these forms are published i

full upon another page of this issue. Any Cngine'\k( 1m
c!ocs not receive a copy of the official form, and whoL:\'W ;g
like to report from year to year upon any p,’lvcmcm 3 b

correspond with Mr. Parker. h rEROE

ANOTHER WATER POWERS INVESTIGATION?

' Duplication (?f c'ffort by various government organizz
tions and commissions has frequently resulted Ay
siderable waste of time and money. This 0~"U 1L P
not been confined to any one political pah,-t rcrlnppmg Has
more or less prevalent at all times. Loy 38 il Keef
With the heavier duti ad:
during the past two vctltlz,s ::mxts C”':'l:)d: Pisiudera e
possiblc lesson of eﬂici'ency be lcu.m,;(]pfl.:);nlt),l::mt. i %‘\'cry
Unless The Canadian Engineer is misinf; ”)“ﬁtdkeé.
mutt‘er, the Federal Economic C()mmis'q.ion Tll1'1u¥ E, tl}ls
vestfgatf: the water powers of the D();ﬁix1i()11[) ‘mgs t‘o s
§'e§tlgatlon W'Ol:lld seem to be gross waste of c.ffox:t s e
it 1s rpeant to imply that the work that has alrmé ul‘l}?‘ss
donc\x\lj that field h{ls not‘ been sufficiently thorou‘gh}.] R,
N e s e T e
; : anch, and we do not beli
that the work of that department has been lacking A
reasonable particular. RCENBIT S
Morcox"er, many of the provincial governments hav
made con:sxdemble headway in similar investi ,,'t."“‘e
Nova Scotia, through the Nova Scotia Water P.owg“l émb:
mission ; British Columbia, by close co-operation \(:/r hom—
Dominion authorities ; Ontario, through‘ the Il—; dthe
Electric Power Commission ; Quebec, through the lero-
Gtreams Commission ; etc. Besides these thbe Com i
of Conservation has made various voiuminouq Py
upon the subject ; and excellent papers were re‘ ] regorts
the International Engineering Congress at Sapn lplrc ' s
last year by various well-known engineers eqchmm-ylsm
porting upon the water powers of the provin,lce‘ .Vone L
he is most familiar. wieRi
Does the Federal Economic Commission propose
all this previous work accomplished bs el\){OSL t('))
If so, why? .If not, whom does the commission in‘tsrf:rltb.
appoint who is recognized as a hydraulic authorit' ’]t]o
to review the work previously done, and suﬁiciently ool
versed in the theory and practice of hydraulic en iny “',e“
to be able to reject as invaluable an); of the wo%k ifr:'n%
t'her bodies have accomplished? If IE
Federal Econom!C Commission proposes to delw; int i
gineering inv.estigations of this sort, it will certain]vohen-
to add materially to its staff and to its funds. i
\We hope that our information regarding the ¢
mission’s plans is incorrect, but anyway we :’voulg el
respectfully advise the commissioners to reconsid s
matter and to devote themselves exclusively to ‘th ! ﬂ']e
purposes for which the commission was created ne R
to handle immigration problems, to increase ag,rica;ne]y,
roduction and to improve facilities for r'nark(;tin;l ;;:qml

ignore

these various ©

products.
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Quebec, P.Q.—The following gentlemen have been
appointed by an order-in-council to form the newly created
Road Commission: Mayor Lavigueur, N. Giroux, Mayor
of Beauport, Mr. Frank Carrel, and ex-Mayor Drouin.
It is understood that Mr. Nap. Drouin has been slated for
the chairmanship of the commission.

Caigary, Alta.—The largest clean-up campaign in the
history of the city was the one recently completed. During
the clean-up period 171,509 cubic yards of rubbish was
handled. Of this, 8,629 cubic yards was dumped at the
city dump and 2,280 was handled by the city incinerator,
according to the report of Sanitary Inspector Dunn, made
to Commissioner Garden. The whole of the city, from the
centre to the extreme outskirts, was covered.

Angus, Ont.—It is the intention of the Militia De-

partment to instal at Camp Borden a complete, sewerage
system ‘on the water carriage basis. The camp will be
cupplied with water either from artesian wells or from the
Pire River. As the camp will have a summer population
of approximately 40,000 soldiers, the problem of installing
a complete sewerage and water supply system for what
is nearly a city of that size within a period of from four to
five weeks is one of most unusual character. T. Aird
Murray, M.Can.Soc.C.E., is consulting engineer in con-
neétion with this installation. _

Ojibway, Ont.—It is understood that construction
work is likely to begin soon on the Canadian plant of the
United States Steel Corporation. The following state-
ment, regarding its plans in Canada, has been given to
The Canadian Engineer for publication, by the United
States Steel Corporation : ““The Canadian Steel Corpora-
tion, Limited, which has been organized in the interest of
and is controlled by the United States Steel Corporation,
has acquired about 1,750 acres of land at Ojibway,
Ontario, opposite the city of Detroit, Mich. The property
has a frontage of about a mile and a half on the Detroit
River. On this site it is hoped to construct a modern
steel plant. The plans for the scope of the plant have not
yet been fully developed. The plant should include blast
furnaces, open-hearth steel works, rail mill, wire mill,
structural and bar mills, sheet mill and perhaps some
other mills, ‘together with all necessary plant auxiliaries
such as docks, by-product coke plant, power stations,
pumping plant, machine shops, foundry, etc. A portion
of the property acquired is intended for a townsite and it
is planned to improve and develop the same by platting
and constructing streets, laying water mains, installing
sewerage system and a gas and lighting system; also to
construct necessary dwellings for employees and others.
A considerable amount of preliminary development work
has already been done and during the balance of the
present year ‘nitial construction work will be prosecuted.
The officers of the Canadian Steel Corporation, Limited,
are: .Elbert H. Gary, president; Ward B. Perley, vice-
president ; Richard Trimble, treasurer; W.: J. Filbert;
secretary. Vice-President Perley will be immediately in
charge of the active construction work and his office will
be at Ojibway, Ontario.”” Tt is reported that the contract
has been awarded to the Williamson Construction Com-
pany, of Walkerville, for fitting up the Lloyd House in
Ojibway as an office headquarters for the company. Some
extensive building is contemplated and a substantial sum
has been appropriated.
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PERSONAL.

R. M. HANNAFORD, assistant chief engineer Of
the Montreal Tramways Company, has been elected prest
dent of the Canadian Railway Club. ‘

R. V. NICHOLSON, heretofore bridge and building
master of the Canadian Pacific Railway at Schreiber, Ont-,
has been appointed bridge and building master at Ottawa:

CAPT. BARRY has been appointed engineer 12
charge of the waterworks and sewerage system for the
new military camp at Angus, Ont.

T. AIRD MURRAY, M.Can.Soc.C.E., has been ap-
pointed consulting engineer in connection with the water”
works and sewerage .system for Camp Borden, near
Angus, Ont.

A. C. VOLKMAR, forester of the Riordan Papér
Company, St. Jovite, Quebec, has been elected an associat€
member of the Canadian Society of Forest Engineers.

CHARLES L. D. CONKLIN, until recently president
of the Digger Machinery Co., Inc., has severed his €O
nection with that concern and is now with the John
Allen Co., New' York, as superintendent of their cOf”
tractors’ machinery department.

OBITUARY.

ELMER LAWRENCE CORTHELL, Dr.Sc., presh
dent of the American Society of Civil Engineers, @€
May 16th. In the passing of Dr. Corthell the engineering
profession has suffered a real loss. ‘He was a man who
had attained to unusual heights in that profession. His
fame as an engineer was almost world-wide ; his reputd”
tion as a consulting engineer was national and internd
tional. He was born at South Abingdon, Mass., in 1840
While attending Brown University the Civil War broke
out. He immediately enlisted and after serving four aP
a quarter years with the army re-entered Brown University
and received the degrees of B.A. and M.A. From his
alma mater and in recognition of his attainments as an
engineer he received the degree of Doctor of Scienc€:
During his life he was connected with some very
large and important engineering enterprises. Among
these might be mentioned the following : The improve:
ment of the harbor at Tampico, Mexico ; the Nation?
Railroad of Tehuantepec, the completion of which w43
entrusted to him by the Mexican government; the Bosto™
Cape Cod & New York ship canal; the river and harbo!
improvements in Argentine, and many other national ar
international projects. Out of respect to the memory °
Dr. Corthell the regular semi-monthly meeting of
American Society of Civil Engineers, which was held
May 17th, was immediately adjourned after the announc®”
ment of his death had been received.

CALGARY ENGINEERS ENLIST.

The following members of the Calgary Branch of th¢
Car.mdizm Society of Civil Engineers have enlisted fof
active service i—

Members.—H. B. Muckleston, F. R. Burfield, Col:
Paul Weatherbae.

Associate Members.—P. J. Jennings, H. R. Car

callen, F.'S. Dyke, G. R. Elliott, J. A. Symes.
Juniors.—R. L. H. Goodday, J. H. Jones.
Students—]. B. McLean.
Associate of Branch.—G. H. Whyte.




