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THE BAY D'ESPOIR HYDRO ELECTRIC DEVELOPMENT

SUMMARY

From l96 to 1970, the Island of Newfoundland
witnessed a massive transformation in its electric
power programme . What had developed in other provinces
over a period of sixty years in electric utility growth
had now to be compressed into six short years . A very
serious shortage of power and a low level of domestic
electrification required "a giant step approach' to
the Island's next move on electrification .
Blessed with a large source of hydro-power,
centrally located, the Government of the Province gave
the green light to the Bay D'Espoir site as the
generation source for a whole new trans-Island power
system . This paper traces the story of this Bay
D'Espoir hydro electric development .

THE BAY D'ESPOIR HYDRO ELECTRIC DEVELOPMENT
INTRODUCTION
Although there have been two or three technical papers
on various aspects of Newfoundland's electric power program
and the development of its South Coast rivers, it Was felt
by the Newfoundland and Labrador Power Commission that there
was a need for an all embracing description of this major
hydro-electric development on the Island of Canada's tenth
province . Accordingly, we have prepared what might be called
'tBay D'Espoir - in retrospect'1 .
There are certain advantages in describing any development after its completion . Many of the frustrations encountered
in trying to bring the project to a successful conclusion seem
to conveniently slip from one's memory and it's only the
pleasant happenings that remain . It's sort of like viewing a
home movie of last summer's activities - the flies in the
barbecued steak don't show up, and when Johnnie broke his leg
on the swings, it suddenly appears funny .
Well, it's like that for us with the Bay D'Espoir development . It was a project, conceived in the first instance
back in the 1920's, but not given the green light until 196q .
Like most major undertakings, it was long overdue before it
was started and only then did it move under the forceful
insistence of the Government of the Province, and one or two
individuals who had the fortitude to stand by what they knew
was necessary to meet the future energy requirement of the
Province . They were outnumbered many, many times to one by
critics who in the main lacked sufficient vision or knowledge
of the project or its implications on the economy . This, of
course, could be said of just about every major undertaking
in the history of our civilization .
Bay D'Espoir, like the trans-Atlantic communication
cable, like the Canadian Pacific Railway, like the Trans Canada
Pipeline, like the Churchill Falls Development and many other
major achievements had to be done because it was in the overall
interest of our people, an answer to a crying need . It
remained undone for as long as it had for the lack of a person
to dedicate his efforts to the task . It was done by the
unrelentingefforts of one or two to buldoze all obstacles
aside and never let the frustrations of the moment to distract
them from their goal .
The opposition were the usual types, ones who kiew no
better but wanted to be heard, that's excusable, ones who
knew better but still wished to be heard, that's inexcusable,
and ones who placed their private interests above those of
the public interest, that's damnable .
Here's the power picture as we had it before l96 . A
r
Istruggling economy starved for electric energy . Energy was

-2not the only element lacking, but it was a major hinderance
to expansion of our resource based industry .
There were four key factors which finally confiimed
the Bay D'Espoir project active :
(1) the decision of the Government of the day
under the leadership of J .R . Smaliwood to
recognize that any expansion of our economy
would depend to a great extent on the
development of a large source of electric
power for the IslandTs needs .
(2) The reformation of the publicly owned
provincial power authority the Newfoundland
and Labrador Power Commission and the
employment of Mr . G .P . Hobbs as its
Chairman and Chief Executive Officer .
(3) The grant by the Government of Canada
of $20 million dollars to assist in
the development of Bay D'Espoir .
() The co-operation of existing industry
and utilities on the Island in
committing themselves to take certain
minimum contractual amounts of power
in their initial agreements .
The decision to proceed was made in February l96L1, The
first unit was placed on load in Nay 1967, and the sixth unit
was placed in service in March 1970 . A notable achievement
for the engineers and contractors involved and a major step
forward in the Island's electric power program .
THE PROJECT

Plan
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The Bay D'Espoir Hydro Electric Development inöludes
the diversions of the Upper Reaches of the Salmon, Grey,
White Bear and Victoria Rivers on the Island of Newfoundland .
The Southern Coast of the Island is very impressive in
Ycs ruggedness with sheer cliffs or steep sided hills rising
from sea level to elevations of 600 to 1,000 feet . Progressing
up Bay D'Espoir to its Head, which is more than 30 miles from
the open sea, the cliffs fall back to a more gentle rise .
From the Head of Bay D'Espoir, the land rises to the
west to an average elevation of 600 feet above sea level in
a distance of one mile . From there a glaciated plateau
extends to the west and north . On this plateau there are
occasional hills and ridges with a general north/south trend
rising to a maximum height of about L100 feet above the main
level of the plateau . The watersheds of the Salmon and Grey
Rivers are both situated in this area . The flat areas of
the plateau are generally covered with a mantle of glacial
till and are dotted with bogs and numerous lakes . The Salmon
River dropped about 500 feet between Long Pond and Bay d'Est
over a distance of some 10 miles .
The usable portions of the Grey, White Bear and Victoria
River watersheds are similar topographically to the Salmon
watershed except that they lie at higher elevations . About
one third of the surface area of the Grey River watershed is
composed of thre e major lakes, i .e . Meelpaeg, Ebbegunbaeg and
Pudops .
The Salmon River flowed through Long Pond at natural
lake elevation 501 before dropping through a series of rapids
over a distance of some 10 miles to reach tide level at Bay
d?Est . The natural topography was such, however, as to make
it possible to reach tidewater from Long Pond over a distance
of only 2,5 miles . This was accomplished by damming the
outlet of Long Pond and diverting the flow to Northwest Brook
which terminates at the Head of Bay DEspoir .
The Salmon and North Dams have raised the level of Long
Pond by approximately 92 feet through a natural valley into
an 8,000 foot power canal and 3,800 foot pressure conduits to
the power house located on Northwest Brook, approximately 10
miles from the Town of St . Alban's . Additional head was
obtained by deepening the riverbed of Northwest Brook over a
length of 13,000 feet, thus utilizing the full head (Gross
Head 593 feet) between Long Pond and tidewater .
The diversion of the Grey River essentially consisted of
damming the river at the outlet of Pudops Lake and diverting

-4the runoff eastward through a 2 .5 mile canal (Ebbegunbaeg
Canal) into the Salmon River watershed .
The head waters of the White Bear watershed are
located south and east of Victoria Lake . In this region,
the river is split into two branches, Burnt Pond River
immediately south of Victoria Lake and Granite Lake Brook
to the southeast which flows out of Granite Lake . Below
the confluence of these two streams, the White Bear River
flows due south to empty into White Bear Bay, which is about
12 miles west of the Grey River and 65 miles west of Bay
D'Espoir . The Burnt Pond branch of the River was diverted
into Granite Lake Brook by means of a dam (Burnt Dam) and a
5 mile canal (Burnt Canal) . Granite Lake Brook was also
diverted to the east by a diversion dam (Granite Dam) . The
total flow of both branches is conducted into the Grey River
watershed by a 4 mile canal (Granite Canal) through the
height of land at the east end of Granite Lake .
The Victoria River is located in the head waters of
the Exploits River which flowed in a northeast direction to
reach to the North Coast of the Island . The Victoria Lake
was diverted to the south into the White Bear watershed by a
diversion dam (Victoria Dam) located 6 miles down the Victoria
River from the outlet of Victoria Lake and a 2 .5 mile canal
(Victoria Canal) located on the height of land south of
Victoria Lake between Howley Lake and Burnt Pond on the head
waters of the White Bear River .
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The development ut-ilizes the runoff from 2,279 square
miles of drainage area: composed as follows :
Salmon River

1,040

square miles

Grey River

375 square miles

White Bear River

456 square miles

Victoria River

408 square miles

Ample storage is a valuable asset in any hydro electric
development . In this respect Bay DiEspoir benefited from an
almost ideal topography with large lakes throughout its
watershed lending themselves to easy and economical development of storage to almost the full regulation of the natural
flow . In fact for Bay D'Espoir, the limitation on the maximum
volume of storage was not based entirely on cost considerations,
but rather on practical operating conditions during the critical
sequence of dry years . It is considered that in the practical
operation of storage reservoirs, a three year carry over period
is a maximum .
The amount of water storage provided in a system
determines the degree of regulation of the natural runoff .
The regulated flow corresponding to a particular storage
volume may be determined mathematically or graphically by
using the flow records to locate the critical or low period
of runoff . Utilizing this principle, a series of storages
were used to determine the various degrees of regulation .
The degree of regulation achieved 'in the Bay DEspoir
Development with a total of 91 bcf of live storage is 90 .0%
of the long term average flow . The critical drawdown period
is 34 months, about the maximum period which is practical .
This degree of regulation is quite high, and although it was
theoretically possible to increase the storage and therefore
the degree of regulation, it was accepted as the maximum from
an operational and construction point of view .

s .A
BAY DESPOI B OEVLOPMENT
HYDROLOGY GRADIENT
v.,t 1 :200
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This live storage of 91 bcf corresponds to storage developments on the various rrsrvoirs as follows :
Long Pond (Salmon River)

16 bcf

Meelpaeg Lake (Grey River)
Victoria Lake (Victoria River)

7 bcf
28 bcf

With a live storage of 91 bcf it is possible to maintain
a dependable flow of 5,785 cfs with the reservoirs going from
full to empty .
From synthesized and actual flow records, it was found
that the 16 year average for the system was 6,38 cfs or 2 .82
cfs per square mile comprised as follows :
Average Flow
in cfs

Drainage Flow
Salmon
Grey
White

River

2,85k

2 . 7!4

983

2 .62

1,393

3 .08

1,208

2 .96

River

Bear

Victoria

River

River

Runoff in cfs
per sq . mile

Tidal variations at the Head of Bay D?Espoir affect
tailrace water levels at the power house . The power house
is situated approximately 15,000 feet upstream of the original
tidewater and backwater effects extend up the tailrace causing
water level fluctuations at the power house, The levels at
the power house corresponding to a regulated flow of 5,785 cfs
are as follows :
Power House Level Tidewater Level
Maximum

Level

6,1

5,0 (High Tide)

Average

Level

3,2

+1 .0 (Average Tide)

Minimum

Level

2,4

-2,0 (Low Tide)

The total average annual energ y available from the
Development with the units operating under a net head of 578
feet and an overall plant efficiency of 84% is 2,3 billion
kilowatthours .
The power house contains 6 - I00,000 h .p . (75,000
kilowatts) units . The unit capacity is based on an average
net head of 575 feet and each has overload capacity of 7 .5% .
The annual capacity factor associated with the installation
is 58 .4%,
Construction :
Seven major dams and five major canals were required to
effectively control the runoff from the watershed having an
' .7
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area of 2,279 square miles . These structures are scattered
over a large area of rugged rock and bush covered plateau west
of Bay D'Espoir .
The earth work construction procedures for the total
Development was left flexible in order to allow the civil work
contractors to select the most economical and efficient mode
of operation .
Wherever practical excavation was done during the winter
months in order to free equipment for summer earth fill and
to improve the utilization factor of equipment and labour .
Concrete aggregates were obtained by processing materials
extracted from large deposits of sand and gravel located in
close proximity to the major structures . Coarse gravel was
obtained by crushing quarried granite .
The aggregate processing plants and the concrete batching
plants were supplied by the civil work contractors . All major
equipment was installed by the suppliers, so that the responsibility for the equipment rested with the supplier until it
was installed, tested and successfully commissioned .
All dams and embankments are earth filled or rock filled
structures . Their design was dictated by the availability of
suitable and inexpensive construction materials within economic haulage distance, In general, where an adequate supply of
glacial till was available near the dam sites, the dams were
constructed of this material using homogeneous cross section .
At other sites rock fill with an impervious core of glacial
till was substituted .
All dams have a minimum free board of 8 feet above full
supply level and 5 feet above maximum flood level .
Salmon River Diversion :

Salmon

Dam

and

Spillway

8
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The Salmon Dam was constructed across the Salmon River
some 2 .5 miles down stream of the outlet of Long Pond, It is
founded on bedrock which was either exposed or with less than
10 feet of overburden . The dam has a maximum height of 130
feet and a crest length of 630 feet, It is basically a rock
filled dam with an impervious core of glacial till sealing
onto stripped, cleaned and where necessary, grouted bedrock .
A concrete spillway equipped with three 30' x 2,5'
electrically operated vertical lift fixed roller type gates
was constructed at the east end of the Salmon Dam . The spill-.
way is founded on a bench excavated in the rock of the river
bank and incorporates a large retaining wall, which acts as
both retaining structure for the rock fill and guidewall for
the water discharge through the spillway . With all gates open,
the spillway has a discharge capacity of 50,000 cfs when Long
Pond is at flood level 596 . The Salmon Dam and Spillway
contains 613,000 yards of earth and rock fill and 12,500 yards
of concrete, Work on the structure commenced in June 1965
and was completed in December 1966 .

North Dam
The North Dam is located across Northwest Brook approximately miles upstream of the power house . The dam is 130
feet high with a crest length of 2,500 feet . It is of
homogeneous rolled earth fill, containing 1,623,000 yards of
glacial till . Work commenced on the North Dam structure in
June 1965 and was completed in November 1966 .
"9
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South Dams :
Two minor dams were required to plug low areas at the
south end of Long Pond . These dams are relatively small
having a maximum height of 35 feet and overall length of
2,300 feet, They are of homogeneous rolled earthfill material
construction and contain 2'-I-2,000 yards of fill,

Power Canal
The Power Canal is 8,000 feet long and consists of
three distinct sections in cut . The upstream and middle
sections are excavated in earth while the downstream section
is mostly in rock . Because the natural ground on the south
side of the canal was below full supply level of Long Pond,
an earth embankment was required to retain the water . The
canal cross sections were designed to limit the water
velocity at full plant discharge and minimum reservoir level
to 2,5 feet per second, Hence, the canal capacity is limited
by the selected low supply level of the reservoir which is
585,
The canal embankment, having a maximum height of 85
feet and a length of 3,700 feet, is of homogeneous impervious
fill with a substantial rock fill toe designed to ensure the

,10
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stability of the downstream slope . The embankment is founded
on stripped overburden ; but a cutoff trench was excavated
through rock to ensure sealing . The canal and embankment
involved the excavation of 920,000 yards of material and the
placing of 1,1i0,000 yards of fill . Construction coirimenced
in February 1966 and was completed in February 1967 .

Intakes
The three intakes are located in a rock excavation at
the downstream end of the canal . They are reinforced concrete
structures placed slightly upstream of the centre line of
the canal embankment, and are each designed for the full load
discharge of two 100,000 h .p . units . Each intake is connected
to a pressure conduit by means of a steel pipe embedded in
concrete and buried within the embankment .
Trash racks are provided on the upstream face of each
intake . Emergency slide gates are installed downstream of
the trash racks to permit the dewatering of the intake .
The intake structure contains approximately 7,600 yards
of concrete . Construction commenced in July 1966 and the
structure was completed in June 1967,

11
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Pressure Conduits
The thre•e pressure conduits each consist of a
pipeline, surge tank, penstock, bifurcation and two
penstock runouts terminating at the turbine shutoff
The total length of each conduit from the head gate
turbine shutoff valve is 3,800 feet

steel
branch
valves
to the

The three pressure conduits are virtually identical
and are of fully welded construction, fabricated primarily
from medium strength steele They are each designed for the
full load discharge capacity of 3,500 cfs required by two
turbines .
The decision to utilize one pressure conduit to supply
two generating units resulted from an economic and reliability
study involving three alternatives, ie :
(a) Six pressure conduits, one per unitS
(b) Three pressure conduits with bifurcations, one conduit per two
units
(c) Two pressure conduits with tnfurcations, one conduit per three units .
A seismic investigation along the route of the conduits
indicated that the depth of overburden was sufficient to permit

.12
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the installation of the conduits in back fill trenches . This
type of installation did not require concrete anchor blocks,
piers or expansion joints . In addition to substantial savings
when compared to the surface layout, the buried conduit reduces
the danger of icing in winter . An outside coating of coal
tar epoxy combined with a wrapping of coal tar impregnated
jute was applied to act as permanent protection against
external corrosion .
The pressure conduits were erected by the supplier on
foundations prepared by the civil works contractor . The
conduits were delivered to site in semi fabricated form,
i .e . half cans with bevelled edges ready for field welding .
Pipeline :
Each pipeline has a length of 2,300 feet and a diameter
varying from 17 feet in the upper half to 15 .25 feet in the
lower half . They are fabricated from steel plate varying
in thickness from 7/16" to 11/16", are reinforced with
welded angle stiffners and embedded in concrete where it
traverses the canal embankment .
Surge Tanks :
Each surge tank has a total height above ground of 371
feet which at the time of construction were the tallest in
the world . They are supported by strongly braced legs
designed to resist hurricane wind forces and earthquakes .
The diameter of each tank is 25 feet and each contains
approximately 1,300 tons of stel . The surge tanks and
risers are insulated to a point above the static water
level and are electrically heated in winter to prevent
icing .
Penstock :
Each penstock has a length of 1,500 feet between the
tie at the base of the surge tank and the extension piece
upstream of the turbine shutoff valves . The diameter is
13 .5 feet and the steel place thickness varies between
11/17" and 1 5/8" . A bifurcation located immediately upstream of the power house connects the penstock with the
9 .5 feet diameter branch runouts supplying the turbines .
The design and construction of the runouts is similar to
that of the pipeline .

.13
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Talirace
The tailrace consists of a short deep excavated channel
joining the power house at Northwest Brook and a 13,000 foot
channel excavated along the riverbed of Northwest Brook and
terminating at tide level in the vicinity of the causeway
across the Head of Bay D'Espoir . The tailrace has a total
length of lLi .,700 feet, a base width of 60 feet and required
the excavation of 1,600,000 yards of material,

Power House and Switchyard
1-i

-

1J4

-

The power house is located on the west side of Northwest Brook at the toe of the side hill slope where the gxound
average elevation was 5 .
The power house is a steel framed precast concre-te
structure having an overall length of 396 feet, maximum width of
101 feet and a maximum height of 81 -feet from the draft tube
floor to the roof .
The draft tubes are installed at elevation - 20, the
turbine floor at elevation 9, the generator floor at elevation
21 and the control room floor at elevation 325,
The power house structure required the excavation of
177,000 yards of rock and earth and the placing of 29,500 yards
of concrete . Work commenced on the structure in July 1965 and
was completed in October 1970 .
The structure contains two repair bays which are located
at each end of the building and at the same elevation as the
generator hall . The whole structure is serviced by a 175 ton
crane . The control room and office requirements are provided in
a two storey L-shaped extension upstream and south of the
turbine ball .

-

Generator Hall
The turbines are vertical shaft, francis type, rated
100,000 hOp . under a net head of 577 feet and operate at a speed
of 300 RPN . Hydraulically operated 87" diameter spherical

15

-

15

-

shutoff valves and cabinet type governor actuators are provided
to regulate the performance of the turbines .
The generators are three phase, 60 cycle with vertical
shaft and overhung suspension and operate at 138 kvand are
rated at 85,000 kva, 0 .9 power factor with a69 C temperature
rise above an ambient of 0°C, The generators are totally
enclosed and utilize an air-water heat exchanger wi-th cooling
water spplied from the penstocks . The generator inertia is
21 x 10 footpounds which is about twice the normal value
for this size unit, This was required in the early years to
assist in frequency regulation . Each machine is equipped
with static excitation and a voltage regulation system supplied
from the machine terminals to ensure high speed voltage control
and to improve stability performance .
Units 1, 2 and 3 were supplied with negative excitation
capability . This was necessary because of the charging requirements of approximately 350 miles of lightly loaded 230 kv
transmission facilities .
Each generator is connected to a 230 kv bus through a
three phase step up transformer and a 230 kv air blast circuit
breaker .
The power transformers are located outside at elevation
27 and adjacent to the upstream side of the power house . The
transformers are rated 64/85 NVA, ONS/ONP and 13 .8/230 kv .
The electric installation is based on the assumption
that the plant will be an attended semi automatic station with
provision for rapid re-energization of equipment .
The switchyard is located adjacent to the power house
on a terrace along the toe of the side hill slope .
The initial "On Power" date for the Salmon River
Diversion was scheduled 1 March 1967, but due to torrential
rains in December 1966, which caused flood damage to the
turbine floor area of the power house and pressure conduits,
the "On Power" date was delayed .
The following was the "On Power" dates for the generating
units :
Unit
Unit
Unit
Unit
Unit
Unit

1
2
3
5
6

May
June
October
October
February
March

1967
1967
1967
1969
1970
1970
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The first power and energy flowed from the Power
Development in May 1967 with the energizing of the 230 kv
transmission facilities to the Central and Western areas of
the Province, The official opening proceeded as scheduled
on 15 August 1967 with the Premier of the Province, the
Honourable J .R . Smaliwood, officiating
The Grey River Diversion :
The diversion of the Grey River w .s achieved by constructing a diversion dam at the outlet of Pudops Lake and
backing up the flow of the Grey River into Ebbegunbaeg Lake,
A canal excavated through the divide between the watersheds
of the Grey and Salmon Rivers diverted the flow into the
Salmon River watershed . A control structure in the canal
regulates the flow from the Grey Reservoir,

,17
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Pudops Dam is located at the outlet of Pudops Lake . It
has a maximum height 70 feet and a crest length of 5,100 feet . The dam has raised the level of water in Pudops Lake from the
natural lake elevation of 820 to a full supply level of 860
A l'-i- foot free board provides for surcharge on the dam during
exceptional floods and for the effects of wind and wave action
The dam is constructed of homogeneous rolled glacial till
and incorporates a relatively large upstream coffer dam built
from rock fill . It contains l,30,000 yards of fill . Construction of the dam commenced in January 1967 and was completed
in September 1967,

-
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The Ebbegunbaeg Structires consist of :
(a) Diversion Canal .
(b) Concrete Control Structure .
(c) Side dams to plug low spots in the reservoir .
The canal has a total length of 12,000 feet and a grade
of 1 .33 : 10,000 . It has a discharge capacity of 4,500 cfs
at i15 ft/sec . when the Grey Reservoir is at low supply level
elevation 83, and it will pass up to 7,000 cfs at a velocity
of 10 ft/sec . when the Grey is at maximum flood level elevation
of 866 .
The control structure is located at the height of land
between the two watersheds which is about one quarter of the
way along the length of the canal . It is a reinforced concrete
structure mounted on bedrock and is equipped with three vertical
fixed roller, control gates to regulate the outflow from the
reservoir . The structure has a discharge capacity of 15,000 cfs
at sull supply level 860 and 18,000 cfs at maximum flood level
865 . The gates are operated by remote control and are heated
in winter . Power is supplied from a die5el generating unit
provided with automatic start and stop control . A 5 kw hydro
generating unit was provided in the structure to supply power
requirements for communications and supervisory control . It
was found necessary in order to facilitate the raising and
lowering of the gates, especially during winter, to house the
gate mechanisms .
The side dams are small and are basically homogeneous
earth filled dams built from impervious fill .
Work commenced on the Ebbegunbaeg structures in April
1967 and was completed in December 1967 . The work included
the excavation of 530,000 yards of earth and rock, the placing
of 5,000 yards of concrete and the placing of 130,000 yards of
fill for the canal embankment .
White Bear Diversion :
The White Bear Diversion serves to divert the head waters
of the White Bear River which are the Burnt Pond River on the
north and Granite Lake Brook on the east into the Grey Reservoir .
In addition, its structures conduct the waters from the upstream
diversions into the same reservoir .
To achieve the diversion of the White Bear River, a side
hill canal (Burnt Canal) was constructed to conduct the water
southward and eastward to Granite Lake . Burnt Canal consists
of three contiguous structures ; Burnt Dam, Burnt Canal Dyke and
Granite Dam . From Granite Lake Brook, the water is conducted
to the Grey Reservoir by a canal (Granite Canal) cut through

.19
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the height of land, A-spillway was provided in the Burnt Dam .

Burnt Dam
Burnt Dam is located across Burnt River, approximately
2 .75 miles downstream from Burnt Pond . The dam is founded on
bedrock which varied from feet to 13 feet below the ground
surface . The maximum dam height is 70 feet with a crest length
of 3,670 feet, The dam crest is located at elevation 1,038
with a free board of 8 feet . The dam contains 900 cubic
yards of fill . It is a rock filled dam with a central impervious
core of glacial till sealing onto the bedrock . The east end
of the dam converges with the upstream end of the side hill
of the Burnt Canal .
The spillway is located in the west end of the dam and
was used as a bypass structure during the construction period .
It is upstream of the Burnt Canal in order to prevent flood
flows from infringing on the free board of the canal dyke .
It is a concrete structure equipped with two 22' x 25'
electrically operated vertical lift fixed roller type gates
and has a discharge capacity of 20,000 cfs . Operation of the
spillway gates is controlled remotely . A 5 kw hydro
generating unit was provided in the structure to supply power
requirements for communications and supervisory control .
Incorporated in the controls is a scheme for measuring the
water level in Burnt Pond .

.20
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Construction of the Burnt Dam and Spillway commenced
in October 1968 and was completed in November 1969 . The
structure contains 900,000 yards of fill .

Burnt Canal
The Burnt Canal is not a cut channel, but rather consists
of a low homogeneous earth fill dyke to retain water on the
uphill side . The dyke extends approximately 5 miles in length,
first southward then eastward around the nose of the side hill .
At its upstream and downstream ends, it merges with the
cutoff dams on Burnt Pond River and Granite Lake Brook .
The average slope of the side hill is quite flat about
one vertical to 25 horizontal on the average, so the depth
of flow is quite shallow . The minimum depth of flow at the
toe of the dyke is 8 feet and the average depth is 12 feet .
The average height of the dyke is 19 feet with a maximum
height of 32 feet across transverse gullies . Free board on
the dyke under maximum flow conditions is 5 feet .
The dyke has a 2,6 to 1 side slope on the water side
.25
to 1 on the downstream side with a berm incorporated
and 2
in the lower third of the slope .
As an ultimate safeguard against any damage by overtopping
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the canal dyke for any reason, a fusible plug of earth fill
in the form of a lower saddle was left in the dyke crest
near the downstream end, This fusible plug is designed to
erode by overflow before the main section of dyk would be
damaged by overtopping . The fusible plug is founded on rock
near the edge of the rock cut at the downstream end of the
canal at a point where the normal depth of flow is contained
in rock cut . This arrangement would permit normal operation
of the canal in the event the fusible plug was ever used
and after the cause of the trouble had been removed .
A weir was construction at the downstream end of the
canal which serves to :
(a) Eliminate the concentration of
high velocity water flow at the
toe of the dyke ; thus preventing
erosion . Velocities are limited
to a maximum of 2 .5 feet per
second .
(b) Reduce the canal discharge
during extreme flood periods by
partially drowning the weir with
the rising water surface in
Granite Lake .
(c) Reduce wave action up the canal
under normal flow conditions .
The canal is designed for a maximum flow of Ll,OOO cfs
when Burnt Pond is at full supply level and there is no
interference from the Granite Lake water level . This flow
is more than sufficient to pass the long term average flow
from all areas upstream or the highest concentration of
flow during the drawdown period without spilling .
The construction procedures for the Burnt Canal dyke
were simplified to the maximum extent to save time and make
The ground was not stripped prior
full use of equipment .
to placement of the ea nth fill . A core trench, to ensure a
positive water cutoff, was excavated and backfilled after
the first lift of fill had been placed . The dyke itself was
used as an access road during construction .
Constiuction on the Burnt Canal commenced Nay 1968
and was completed November 1969 . The structure contains
l,'400,000 yards of fill .
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The Granite Dam is located approximately 8 miles
downstream of Granite Lake on Granite Lake Brook .
The north end of the dam merges with the downstream
end of the Burnt Canal embankment . An impervious fill
extends from the junction of the canal embankment and the
dam to the control weir, which is excavated in rock 300
feet north from the end of the fillS
The dam is a rock filled structure with a vertical
impervious core sealing on the bedrock . It has a crest
length of 3,600 feet and a maximum height of 100 feet . The
dam crest is at elevation 1,033 with full supply level at
elevation 1,021, The dam contains 1,200,000 yards of
fill . Construction commenced in Nay 1968, and the
structure was completed in July 1969,
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The Granite Canal was excavated through the height of
land dividing the White Bear and Grey River drainage areas .
This diversion canal is -l- miles long and has a slope of '-I10,000 and a base width of 4 feet and required the
excavation of 1,700,000 yards of earth and rocks
The canal is designed to discharge ,5O0 cfs at the
full supply level elevation 1,021 . The canal has no control
structure and passes the uncontrolled flow from the diverted
White Bear drainage area plus the storage releases from
the Victoria reservoir . It has the capacity to pass the
maximum flow that will occur during the critical period
of record on the uncontrolled drainage area, or the long
term average of all upstream drainage areas without any
water loss over the Granite Lake spiliways .
The construction of the Granite Canal did pose some
problems . However, these problems were overcome with
increased supervision and re-routing in certain areas where
field conditions permitted this .
The unwatering problem for the Granite Canal was
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straightforward, but the excavation of the soft material
underlying the lakes did present a majorproblem . This soft
material, which may be classed as an organic silt, didnot
drain rapidly or consolidate appreciable under its on weight
after drainage . Where it was found in depth it was necessary
to build rock dykes along the shoulders of the canal cut
slopes to retain the material and also provide a berm from
which excavating equipment could operate . The rock dyke was
placed prior to excavation and was not founded on this soft
material . It was sealed with glacial till to prevent seepage
of watei through the rock fill where necessary . This
procedure, along with re-routing of the canal to avoid soft
material where possible, resolved the excavation problem .
Work on the Granite Canal commenced April 1967 and was
completed November 1968 .
Granite Lake Dykes :
There were a number of low spots in the south side of
Granite Lake where closure dykes were required to prevent
loss of water due to the higher water levels . The total
crest length of these dykes is 7,800 feet with most of the
dyke heights under 15 feet .
Free overflow spillways were constructed in several
of these low areas to pass the probable maximum flood which
could occur plus the uncontrolled inflow discharging through
the Burnt Canal from Burnt Pond .
The free overflow spillway is essentially a rock fill
dam with a flat downstream face to prevent erosion and a
wooden bulkhead inserted in the crest to seal the rock fill
layer and also to provide a level crest for spilling . The
crest level is one foot above the nominal full supply level
to provide a one foot cushion in the normal operation of
Granite Lake and to reduce the amount of water lost due to
wave action . The earth dykes are of homogeneous earth fill
construction .
Victoria River Diversion :
The Victoria River Diversion diverts the flow from the
Victoria River watershed upstream of the outlet of Victoria
Lake into the White Bear drainage basin .
The diversion was accomplished by a dam to raise the
water level from the natural lake elevation of 950 to a full
supply level of 1,066, a spillway structure, and a canal
through the height of land with an associated control
structure .
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Victoria Dam

Victoria Dam is located in a narrow steep sided section
of the Victoria River Valley about seven miles downstream from
the outlet of Victoria Lake .
The dam has a crest elevation of 1,076, a full supply
level of 1,066 and a low supply level of 1,046 . The maximum
height of the dam above river level is 190 feet and the crest
length is 1,300 feet . The dam contains 1,900,000 yards of
fill including the coffer dam . The dam is a zoned rolled
earth fill type with a central impervious core and a cutoff
trench sealed on cleaned and where necessary grouted bedrock .
Victoria River SDillwav Structures :
Two small dykes were required to complete closure in
the spillway area on the right bank . They are of homogeneous
rolled earth fill construction with a cutoff trench to bedrock .
The longer dyke has a crest length of 420 feet and a
maximum height abov ground of 25 feet, with the spillway
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structure located in the central portion of the dyke, The
smaller dyke has a crest length of 170 feet and a height of
5 feet above ground .
The spillway is a reinforced concrete structure founded
on bedrock in a convenient saddle in the hill to the left of
the dam . It has two vertical lift gates 28 feet wide by 2'-ifeet high capable of discharging 29,000 cfs with the reservoir
at full supply level of 1,066 . The gates are operated by
remote control and are heated in winter . Power is supplied
from a diesel generating unit provided with automatic start
and stop control . A scheme for measuring the water levels
in Victoria Lake is incorporated in the controls .
Construction commenced on the Victoria Dam in April
1968 and was completed in December 1969 .

Victoria Canal

The Victoria Canal is excavated through a depression
in the height of land between Victoria and White Bear drainage
basins . The total length of the canal is 2 .5 miles and
involved the excavation of Li00,000 yards of material with
about 55% being in rock . In the rock cut section, the canal
bottom width is 2 feet with vertical side walls and bed
slopes of 5 in 10,000 . The design flow at low supply level
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is 1,200 cfs and at full supply level is 6,000 cfs . The
maximum velocity is 5 feet per second,
Two small
land . The cres
the smaller 330
of less than 15
and the smaller
feet .

closure dykes were required at the height of
length of the larger dyke is 860 feet and
feet . The larger dyke has a maximum height
feet in the vicinity of the control structure
dyke has a maximum height of less than 10

Both dykes were constructed of homogeneous rolled earth
fill . The dykes in the area of the control structure were
founded on bedrock ; however, elsewhere the dykes were founded
on unstripped ground with construction similar to that of the
Burnt Canal .
Victoria Canal Control Structure :
The canal control structure is located in the central
portion of the larger closure dyke about 3,000 feet downstream of the canal entrance .
It is a reinforced concrete structure founded on bedrock
with four gates provided for flow regulation . The gates are
8 feet wide by 8 feet high and are heated in winter . The
gates are operated by remote control and power is supplied
from a diesel generating unit provided with automatic start
and stop control .
Construction commenced on the Victoria Canal in May
1969 and was completed in December 1969 .
CONCLUSION
The total cost of the project was within budget at $120
million . This was a cost of $270 per kilowatt or expressed
in terms of energy approximately 5,0 mills per kilowatthour
at the bus . It changed the Island's generating capability
from a very serious shortage position to one of surplus
capacity - a situation probably envied by many of our North
American utilities in the context of today1s problems on this
Continent .
One would suspect that such a large generation addition
(a 150% increase) would serve to meet the needs of the Island
for many years to come . Load growth on the Island prior to
1965 had been varying somewhat below the national average,
between 5% and 6% per annum . A continuation of this pattern
would have meant we had built for at least 1980 and in fact
the development was originally conceived as a two stage effort
with the second stage not commencing until 1973,
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However the availability of this large block of generation and the construction of the trans-Island transmission
grid together with the Government's programme of rural
electrification, immediately escalated load growth . In 1968
before Bay D'Espoir was on-stream, it reached 8 .5%, in 1967 11 .1%, in 1968 - 12 .8%, in 1969 - 19 .1% and in 1970 - 12 .8% .
Faced with this rapid load growth on the total system and
the shut down of higher cost plant (diesel and thermal) of
some of our customers, it was apparent that besides committing
stage II, which was the total developmeit of Bay D'Espoir, by
this present year we would require further capacity . A 300
Mw . oil-fired thermal generating station was approved for
construction in February of 1968 and completed by March of
1971 .
The development of the waters of these South Coast rivers
had indeed been more than just another hydro development . It
was really the base for a new step forward for the Island's
economy and standard of living . The people of Newfoundland
will be forever grateful to those with the vision, and to
those who built the Bay D'Espoir (Bay of Hope) Development .

