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" of Distributing Power at St. John—Works

3

* Out Cost to Consumer at 7.99 Cents—Dis-
. _tribution System Would.Cost $1,504,432---

Skeptical Regarding Promised Horse Power
in Dry Spell. -

REPORT OF POWER AVAILABLE AT MUSQUASH.
Cost Delivered to Customers In 8t. John.
Montreal, $88 St, James Street,
February 10th, 1943

R A

His Worship Mayor Schofield,

Sainl “ohn, N. B.
Dear Sir— -

Hereto attached find report covering the Power available at the
Musquash, and the cost delivered to customers in Saint Johs.

The outstanding features of thiis report being as follows

(1) On the basis of the gauging records the power
avallable at Saint John during a year of mini-
mum précipitation will be..... = E

2) As the gaugings show SuGh eXiraordinury resulis
when compased with the precipitailon they can
Ret be aoccepted with salely.

{§) On the baais of the precipitation records, the
power avalable at Saunt Josu during the year
of minimum precipitation wii be uot in eXcess

4) As the yeariy Operating and bixed Charges which

are¢ & oonstant when divided by the
kw.h., the latter is indeternunabie owing to
the deubtiul output

%) The requirements of the present customers of the
Company for Light and Power and Stréet

17,000,000 kwd

9,000,000

i
_5_
¥

Lights total S 6,400,000 K.w.h.
1% The total requirements of the Company.for 1920
totalled 13,113,490 k.w.h

7) The Capital Cost of a new distribution plant and
steam standby station to cover Light and Power
and Street Lighting is ....... Eo e Sl

8) The cost per kilowatt hour to the customer {rom
a new civic distribution piafit covering all cts-
tomers of the Power Company will be ........ TH%c.perkow.l

«¥) The high cost of Light at 8iL Joan as compared with
Brantford, Hamuton, Loandon, Windsor, is ac
counted for by tae high cost of oonstruction
at present, and the necessity for a steam
standby, but above all the restricted use per
customer in Saint John. On the same basis
as above cities in these regurds the oost per
k.w.h. at Saint John would be:
Basis of Brantford . ........ o enne
Basis of Hamilton
Basis of London ..
Basis of Windsor iy
On report basis of St. John.
Actual for 1920 basis of St. John Sl

{10) The cost of Power compared with Niagara Iis
too high and the amount too restricted to per
wit obtainiag motor loads common in Ontario,

hus utilizing the distributing system for many
hours per day instead of a icw hours at night
a4s at present, with consequent reduction in cos:

. er K.w.h. for al] services

$1004,432

3.60¢. par k.w.h
2.90¢c. per k.w.h.
2.70c. per k.w.h.
3.60¢c. per k.w.h.
.7488¢. per k.w.h.
$.65¢. per k.w.h.

'he whole respectfully submitted
RAR
SECTION 1
Power on Musquash River — What Power is Certainiy Available and

at What Price.
Power Situation at Saint John.

A study of the situation in the City of Saint John with regard to
power indicates th3 presence of four interested parties:

18t. The New Brunswick Electric Power Commission (hereafter
called the Commission) who having developed a power on the Mus-
quash River now offers the City of Saint John the output of that

plant delivered on the outskirts of the Municipahity

2nd. The Municipality of Saint John (hereinafter called the City)
who are considering the ofter of e Commission in the best interests
of the citizens,

3rd. The New Brunswick Power Company (hereinafter called the
Company), the present distributors of power, light, street mllway, gas
and street hting in the City of Saint John

4th. The citizens of Saint John who are at present consumiers of
Light and Power (hereinafter call-d the Customers).

The problem is to bring the : into such relation that the
Customers will receive the most nefit,

There are four positions
this regard:

igt. Not to accept the Commission's offer, and to leave matesrs as
they stand in the hands of the Company

2nd. To accept the Commission's offer, and resell to the Company
inder an undertaking by the Jatter to reduce rates.

3rd. Accept the Commission's offer, and pufchase the Company's
distributing plant by agreemant or arbitration

4th. To accept the Comnumdssion’s offer, and construct a new gyetem
ol distribution operated dy the City, pr bly in it with
the Company.

To make a cholos among these alternatives involves questions,
pot only of policy and of busin but also technical for it
is evident that whem lating the purch of power it must de
vlear just what amoust of power 13 certainly available; the price to
be paid; and also as to what 1t would cost to distribute the power
throughout the City.

No decision can be reached therefore without teechmical informe-
tiom covering the following points:

(a) Whatpower ia b
what price.

(d) What will be the cost of distributing this powge o light and
power customers.

These two points and these only are discusged W this report
which gives no ideration to
mits such data as should ble sho

it be adopted by the City in

from the O and at
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Steam Qauginge.
‘In this dimtrict there are three contiguous areas tributary
to the Magaguadavio, Lepreau and upon which

M nxulh rivers,
#augings. have been madg to determ'nme the svallable flow,—the gem
eral characteristics of these. areag halng ap pet Table “2.°

Table No: &
Run-Off of Cortain Streams Iin New Brunswick for Years Ending
; September 80thy - -
! . West Mus-
i “Qavic. Leproau. quash
Drainage area to gauge squars milea '.."/ /674 20 78
1919 Mean run-off; second feet .......... © 1257 299 asens
Run-off; second feet per square mile .... 3.32 %
Run-off; depth in inches ... i 45.30 .
1830 Mean run-off; second feet ...... . 309 eeans
Run-off; second feet per square mile 3.43 .
Runoff; depth in inches ........ 46.59
1921 Mean  runoff; -second feet ...... 248
Run-oft; second feet:per square mile £.76 3.46

Runoff; depth in.inches .......... W 87.58 38.60

Average depth run-off for perfod ...... 5 43.1 R

It will be noted that the West Musquash has only been gauged
for a year ahd the East Musquash practically not at all. The item
which ‘attrafty immedinge attent'on in comparing these areas is the
bigh ‘run-off 43.1 inchéd from Lepreau as compared with 30.8 inches
on the Magaguadavic. When it is cons/dered that these three areas are
all subjected to thd same climatic conditions including rain-fall, it
is difficult to account for this difference evem when allowanee is made
for the inecrénsed size of the Magaguadavic watershed and its reported
different character. Further, it ‘will be noted that even the Magagua-
davic has & high run-off as compared with similar streims as will
be shown later. It should be stited also that ¢he records of Lepreau

" for ‘the yedr 1919 only were used to des‘'gn*the Musquash Plant for

which no record then existed, and that the latter is now showing & oon-
sideradle reduction on gaugings belng takem' '’

In this and following tables it may be #tated that all the figures
of gaugings, etc., quoted have been ohullu_g from the Water Power
Branch of the Dominion Government, and are therefore authentie.

In an attempt to check these resuits, the tables of Nos. 8 and 4
have been developed showing the runoff gaugings on occasionad days
and also by months for g yvear, afforaing & Girect comparison bebween
those on the West Musquash and Lepreau. "'

An examination of these sheets indicate a curious change In the
characteristics of the West Musquash and Lepreau in that almost in-
varigbly in both tables the West Musquash has a higher runoff per
equare mile than the Lepreau on low readings, Immediately, however,
the run-off is in excess of about 4 c.t.s. The Lepreau decomes the
higher,

As is well known it is not acceptable to compare month by month
the flow of two rivers even on adjacent watemsheds with the expec-
tation of fnding them identical. But there seems such a flavor of re-
versal of form in those records that the guestion might well be asked
whether the rating curves of the Lepreau may not be inaccurate on
the higher readings. It thig be found not to.be the case, the sug-
gestion Is made that there might posafdly be & slop over at high river
levels from the West Musquash to the Lepreaw possibly by an under-
ground fissure or boulder and gravel bed lemk.

Attention is called to this becatse if there should be found to
be u serious shortage on the West Musquash, some such trouble
may exist; and it is quite possidle that it will be accentuated when
{he original river levels are changed through the filling of reservoirs,
involving a higher head upon leaks if any in the district covered by
the storage basina,

Table “3.*

Comparison Between Run-Off of Musquash and Lepreau Rivers By in-
dividual Measurements. .- ~

; Tuble, No. . ; \
Rainfall Records at Gertain Plnces In New Brunswick for Years..
Ending September SO0th.

Depth in Inches
i TFredericton
Point 8t Jobn Sussex - Monoton Hxperi- Fredericton
Leipresk: : o :
Farm

. 1919, SL¢ . ®36 WA w10 - 3639 A
1930 541 53.63 48.07 86.67 3498 60.16
1031 352 3187 42 2684 AL 378
Mesn 3078 . 4747 3878 3400 o1 4208

Mean 17 b9 18 8 8 15

NOTR One month
1819; year computed by utilising recordsfor that month from other
#tation in proportion of annual mean for the two stations.

With the rainfall st Shint John as a basis, the cun-off gauging
records compared with the rainfall records during the same year are
shown for both Lep and M davic for a total of three yeans,
and with the Musquash for one year only in Table “6.”

The notable point in. connection with this table is that under the
eame climatio and precipitation conditions the run-off of Lepreau 18
42% highor than the Magaguadavic, all of course, on the square mile
basis, Further, Leprean shows records mp to 99% of the rainfall, »
thing incredible, while the average over three years is 92%. o

The reconds of the Magaguadavic on the other hand are more reas-
onable, although high, averaging only 64%.

Table No. 8
RunOff Compared With Rainfali Precipitation. .
Lepreaux West Magagua St John
Musquash davic
Mean run-oft inches 1919 ... . eve.e 45,30 FPEAR 2078 4.7
Mean run-off inches 1920 .. wuneens 46.59" 24.05 5363

Mean runoff inches 1921,. ..iceams 8755 88.60 27.18 87.87
Total runoOff 8 years ....ceccsonss 129.44 ce ma 9101 14116
% Run-off to Rainfall '19 ...ccenee- 1% yeww 60 % Py
% Ram-off to Rainfall "20 ... ceueesne 8% 63 % e on
% Run-off to Rainfall ‘21 .....e.s % 89 % L% e e
Mean for 8 years' SAUGINES ..cveos NB  ceex U a
Comparative % of Runoff .. cev-.e 142 % veae 100% ws o8

When these Ing T ds are with those from other
streams on the Atlantic seaboard although not in this report-
ed upon by the U. 8. Geological SBurvey, the contrast atarth
ing. For the purpose of filustrating this, the records of eight streams
es nearly as possible similar in erea have been selected for compari
son, These records as they have extended for a fong period’ have been
discussed by the engineering pr lon have b Imost clasei
end are accepted as correct. It will be noted the percentage of run-
off in every case is very much lower than the Megaguadavie and tre-
mendously lower than Lepreau.

Table No. %

Mean Rainfall and RunOff Small Areas.
Atlantic Drainage

Years Area Rain Rain-off % Run-off

.2 830 494" 228 46

. 38 19 471" 20.3 43

2% 78 461 226 49

18 ar 441" 20 45

cn me o .s 18 140 476" 2.1 50

Perkimon ,« weesesverscreses 16 152 480" 236 49
Tohdoon .. ....ccoomencecoses 16 102 501" 8.4 67
Poquannodk .. c..cwevnsecaces 9 64 468" 28 57
Magaguadavic . 3 o4 47 303 64
West Musquash 1 76 3787 86 89
Leprean .. .. 3 %0 4o 82 °

Under these conditions of wide discrepancy between gaugings of
short duration and the old and seasomed mecord of rainfali at Saint
John, and by comparison with similer areas elsewhere, it is inevitable
that for safety in prediction as to the power available one must return
to the rainfal record.

The question upon which judgment must e used is us to the per-
8 i

Lepreau River West Musguash - ° Hast
River Musquash Réiver
Oavge Second- Gauge SBecond . Gauge g
Reading  feet per Reading = feet per Redding feet pe:
Date. or meas- Sqguare or meas- Square or meas-

1920  urement Mile arement Mile urement Mile

July 26 .... 0.61 G 012 M ‘i

July 27 .... 0.50 G 0.60 G 0.7 M
July 28 .... 046 M 0.53 G

August ¢ . 0.31 G 040 G 042 M
August 5 .. 0.31 G 038 M 0.88 G
August 24 ., 0.61 G [ L1 ™ 0.81 Lt
August 25 . 0.56 G 0.78 G 0.86 M
Nov. 10 ... 5.28 G 4.38 M s ee's .
Dec, 21 .... 6.67 G 4.06 M

Dec. 22 .... G 3.95 G 5.10 M
Dec. 23 .... 3.85 M 384 G come

1921

Feb. 34 .. 120 M 106 M 147 M
March 17-18 7.12 M 626 M it

June 21 ... 0.34 G 0.28 M v

June 29 .. 0.16 M 024 G poes

August 26 .. 0.12 G 0.18 M sk .
August 37 . 0.18 [ 4 0.13 G

Note—*M" denotes' dsch btained by
ment. “G” denctes discharge as taken from rating ourve for observed
gauge height

Table 9w~
Comparison Between Run-Off of Musquash aid Lepresu.
The following table shows measured renoff iy fnchés Der month

tor period (or, Which for both stremtiis are &viSuble.)
Month " Lepresa 7 Weat Dast
Musquash Musguash
1930 %
ATEUSL .. veoreceommmimareeccany, 008 0. 0.7
Septomber .. cccoassssenncomgmrs im EY ) 1.99
1920-21 i
OPLODET. .o spacpescscmmoreaseese 326 2.8 261
November .. .. 434
B, wneops 6.78

Goverament at raizfall stations Scattared thr the

jion for afj losses of

I

)
&
|

n an ‘endeavor to focate the reason for the Migh run-off recorded
in this diwtrict, a visit was paid !0 Ottawa to the ofics of the Water
Po',ot.'h‘dﬂl:"‘ inion Gov ; snd Mr. K. H Smith,
their representative Maritime wes good enough to
come to Montreat and go into the question.

.. . .He sesms confident of his records has furnished a rvepost
(copy of which is attached hereto as an appendix) from which ail the

i

vﬁ-‘m—-mu—.,, I
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which may de expected t0 appear-at the wheels in
the way of run-off, especially realizing that this water is not in its
free atate, but is ponded, and therefore evaporation and seapage are in-
evitably high,

In Table “8” below, the percentage run-off at maximum is allowed
at 66 2-3 per cent. of the rainfall of the year; the minimum 45 per
cent., and the average over fifty-nine years 66 per cent.

In these allowances the fact is recognized that there will be more
percentage run-off during a high precipitation year than during a low.
As these percentages ure higher than one wouwld care to use for the
purpose of predioting the amount of power awallable in advance of
construction, especially when it is ‘considered that all water in this case
is ¢to be stored, the results are cousidered to be such as to do the pow-
er output no injustice but rather the reverse.

Table No. 8.
Output on Basis Of Rainfall Records at 8t. John For Fifty-Nine Years.

Based on Rawfall Alone. Maximum Minrimum Mean.
Extreme and Mean Rainfalls ...... 1886-87 w111 1861-1820
Rainfall inches per year .... 58.51"" 36.70" 4747
Allow % s 66 23% ©%% 6%
Run-off in inches 39" 165 261"

Power Available At Saint John, .

n & previous page of this report it was ehown that a depth of
run-off of $9.12 inches was necessary to provide 21,000,000 kflowatt
houre at Saint John, while gaugings n the West Musquash for 1931,
indicate a rus-off of 83.60 inches, during which time the Saint John pre-

records ted to 37.876. This is not by eny means the
towest rainfall gecord at Saint John that of 1910-11 being $6.70 inches,
from ‘which, if we assume a proportioned runoff the lowest ganged re-
vord should give 33 inches of run-off.

The minimum power available at Sain¢ Johm during the year
On

of
towest rainfall wecord at Saint John would therefore be 31,000,000 k.

w. h, muitipiied by 33, and divided by 39—17,000,000 X. w. h. the

same dhsis, the other vevords in Tadle “8” show the following:
: Table No. 8.
Power Avallable At Saint John.
Rua-off Inches Power at St. Johm
From gauging records, the lowest
power avaitable in §9 years ...... 32 17,000,000 kwih.,
By precipitation readings mmxinmm
run-oft (tadke 8) ........... ecoes 39 21,000,000 ~
By readings mean
yanoff (tsble 8) ............... 26.1 14,000,000
readings minimum
run-off (table 8) ............... 168 9,000,000 *
¥ the records are right Samt John may expect from the

.| Frank L Cobb, editor and chief ed

in Frédericton Experimental Farm,

ifwell’ when ‘evéryiting ‘fe all right 1,

Thate Cart Bé-No“Return tos
Europe Is Seted. -+ g]

™

b
.

Boston, Feb, 11—~*Hvery crisle

Hurope dnvolves the United Bm.l
and no attempted policy Jf isolstion
can free us from this faet,” d d

torial writer of The New York World
in an address béfore ‘the . B
Chamber of Commeree at the Cople
Plasa hotel yesterday noon. Mr. Cobl#

insisted that this oountry should joiny
@ leagud of nations without delay

d at the Genom|

conference. “The conference

‘Washington has brought us back inte.

wstep with the rest of the world,”

eaid, ¢ )

“There can be no return to normal:

conditions in the United States i
thin appr 1 stabdl

has been secured in Hurope,” he ase

serted,  “The origin of this confuslom

waé not in the United States and th

solution is not here. The basiy olj

business i not mottey; tt # credi,;

And oredit 18 & matter of cofifidence; |

it depends upon economic and polttioat!

stability, : :

Chinese Ancestor Worship,

“Our forelgn pollcy is.« curious peb
version of Chinese ancestor' worship. h
It is nominally derived ¢rom Washings i
ton's farewell address; made in 1796.
“It would astonish no one #o m

as Washington to find that Mis

ance had been ordered into a permme
ment policy, At the time Washington:
spoke he was having trouble with t.h.}
French Revolution and a fut of fool
Americang who almokt got the United!
States dnto the war,

“We had an alliance with the Mostt
Chfistian King of France, dut the en-
thusiastic sbdjects of the Most Chris.
tian King showed thelr regard for himy
by chopphig off his head. Then the,
French remembered the #Mance and:
thought it stfil heM ‘good, But a lot|
of bardheaded Yanktes and Virgin.. f
iangs thought it diam't. So Whashington.|
8ot up and said, in effect, ‘Mind your
own business, and don’t get mixed upi
in what doesn't eoncern $ou.’

“It was good advice for the partien-
Jar occasion, but it was no more |
declaration of foreign polfey thamy
Wilson's word at the beginning of the-
world war, ‘Be Neutral’ »

Mr. Cobb compared the recent eon.
Mot with the War of 1812, dedlaring|
that in one we had been drawn mtos
the Napoleonic wars and in the other!
toto the World War. This, he stated,
showed that we had been drawn mto!
the only two great orises tn our extst-
ence. “The policy of isolation works:

Burope, but not otherwise,™ he sald
“Formula for Victory 'llund."

Referring to Mr. Wilon, Mr, Cobh
told of having visited him in Wash.:
ington in the summer of 1918, saying:

“Ot all the men in Washigton he
war the only one that was net worried!
about the war. “The formula for vie
tory has been found,’ be sald. It o &
matter of putting men and . supplies:
into Emrope, . The lines of, communis
cation cannot be cut, and the end off
the war is a matter of months. But
I am- worrted about the politicef and
economic. readjustments - which winl
come out of the war. . No one is think.
ing about them now, yet the:most stu-
pendous readjustments .which the
world bas ever seen will be- necessie
tated after the war.’

“That was four years sgo, and the
problems he mentioned are st with
us” the speaker continued. “We havér
not made much progress. ‘In some

respects we have gone backwanrds 4
are worse off than we were at the m
o the war” ' %

M. Cobb Nty commended the
work of the Washington Conference,
and urged the extension of our foreign
policy to include Burope as well ag

Says Acid Ston}acﬁ
Causes Indigestion
Excess of Hydrochloric Acidi

Sours the Food and
Forms Gases.

Undigested food dejayed in. the stom.
ach decays, or rather, ferments the
same as food left ip the open alr, says
8 noted authority. He also tells us
that Indigestion is caused by Hyper-
acidity, meaning, there is an excess
of hydrochloric aeld in thé stomach,
which prevents complete digestion ang
starts food fermefitation, Thus every-
thing eaten soi in the stomach much
in'4 can,
acrid flulds and gases which
the stomach like a toy

ence, water-brash or nauses.

He tells us to lay asidé al] digestive
aids and instead, get ffom any phar-
macy four ounces of Jad Saits and
take a tablespoonful in a glase of wat-

Jad Salts is inexpensive snd is made.
the acid -of grapes and lemon,

from
fuice, combined with lithia and sodiups
This harmless eaits is

rouble. with speelent Fovdts

l
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Capital Cost of Distribution
tion—Cost per
Cost of

The question to be answe

of light and power delivere

City of Saint John from ene:

Hlectric Power Commission

of 8 cents per kilowatt hour
hours to be pald for.

Power ant

R 1s a very difficult thing
and thelr consumption per ye
Fortunately in thie case, we
port of Mr, Kensit, supplemer
obtained since the issue of !
customer can be ascertained
mands at the Commission's |
“A” below.

K. W, N,

Moter Records of Company
Add 20 per cent, to above for

Total Power Purchased
Street Lighting Power at Sw!

Total Power demanded 1
Company’'s Requirements for
Company's Losses on Entire
Municipal Losses on L. &P

Difterence Acoounted for
Balance unaccounted for prob
Station Light and Power-—!

Total of Company's Sta

It wiil be noted that a
formation s allowed for. Th

Street Lighting Power at
llixhu‘y over 1,000,000 kilowat

The total power demands
and Street Lighting is as shc
be considered hereafter.

In addition, however, in «
Kensit's report and statement
way, the excess losses of th
municipal plant, together wis
due to Company’s own uses @
480 k. w. h. which was the a
ing the year 1920,

It will be noted that the
are not coneidered further, |
retain its Street’ Railway a
ftem will in ne way effect t
an entirely separate system
watt hour basis,

The Street Lighiing dema
service being under contract
however, an allowance for its
but these are in no way mixe
the cost of Light and Power
ing and spart from Street R

The customers of the Co
Jow. Those for December, I
involved in supplying this aw
the year has been used to de

Capital C
Two methods of estimat
Power and Street Lights are

&

Oupital Cost Light & Power 27
Oapital Oost Strest..,. .. 7!
Capital Oost Total ........ 351
Capital per Customer..... |
( and M

K.W.H. per Light Castomer

The Hems of Capital

records of the Ontario Power

of the pany presumed to
Jo the same table will be
Costs these different Muof




