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Preface

The primary intent of this report is to provide a working paper of
essential historical documentation for the design team responsible
for the restoration planned this year for the Halifax Citadel. The
basic reference text for Fort George is now John Joseph Greenough's

The Halifax Citadel, 1825-60: A Narrative and Structural History, 3 Vols.,

Parks Canada, 1974. That monograph gives both a comprehensive analysis
of the political and bureaucratic background to the building of the
Citadel, and a valuable outline of the main structural features. However,
the demands on research staff for restoration services are rigorously
specific. It was necessary, therefore, to go back to the original
documents, the correspondence of the Royal Engineers, the maps and plams,
with this new emphasis on structural details.

The report is divided into three chapters. In the first chapter I
have written a brief introduction on the decision to build the Citadel
and the early errors in judgements by the principals involved. This
subject is treated elaborately in Mr. Greenough's work. Next is a
history of the building of the west curtain wall, 1829-31. This is an
attempt to describe, as closely as the available documents would permit,
the original plan for the escarp, the construction timetable, and the
design changes made during the three building seasons. Chapter 2
consists of a structural analysis of the curtain wall components, which
will form the basis of the deliberations of the design team. Chapter 3
is a history of the building of sally ports 3 and 4, followed by an
analysis of their structural features.

The main task has been to describe how the west curtain wall and
sally ports 3 and 4 were built, and to document any alterations which
have been made since their original completion date. The archival
sources for the early years are scarce, but yield sufficient information
to plan a restoration program. We are severely limited by the lack of
structural studies for the periods 1870-1906 and 1906-13, especially

in reference to the sally ports.
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Chapter 1 West Curtain Wall Narrative

General Background

Colonel Gustavas Nicolls, R.E., in consultation with Sir James Carmichael
Smyth, proposed the design which forms the basis of the present Fort
George. Smyth and his fellow commissioners, in their report to The Duke
of Wellington, Master General of the Ordnance, expressed their
staisfaction and agreement with Colonel Nicolls' ideas on a permanent
fortification for Citadel Hill. They informed Wellington that they had
invited Colonel Nicolls to submit detailed plans and estimates as soon
as possible to the Inspector General of Fortifications; which Nicolls
did on the 20th December, 1825.1 These plans and estimates were considered
by Parliament as part of atl.6 million package which the Smyth Commission
had recommended for fortifying the North American Colonies.2

Sir James C. Smyth, either from a basic ignorance of construction
costs in the Colonies, or from a sense of British Parliamentary political
feeling towards the expenditure of vast sums of money in North America,
had underestimated the cost of all the projects submitted by the 1825
Commission. The detailed plans and estimates submitted by the majority
of the local engineers for these proposals were well above Smyth's
estimates.3 Colonel Nicolls, out of deference to Smyth's judgement,
sent in an estimate which agreed with the Commission's proposed cost.
In doing so, Nicolls designed escarp profiles which were both inadequate
to effectively withstand an artillery assault and not solid enough to
withstand the more immediate problem of the Halifax climate. These were
the central background facts which accounted for the problems encountered
by Nicolls in building the escarp walls and by other engineers in sub-
sequent attempts to redesign the Citadel.

Nicolls sent his plan and estimate to London under the title of

"Reconstructing Fort George in Masonry, altering and adding to Fort George"



emphasizing, for the sake of easier Parliamentary approval, that the
project was a sensible, permanent, and, in the long run, more economical
alteration to existing works on the hill.4 The resemblance implied
between Nicolls' design and what remained of Straton's 1796 earthworks
was not unjustified. Nicolls' trace left the old curtains intact,
changed the full bastions to demi-bastions, and added a ravelin on each
face. He also proposed an arched, loopholed counterscarp to surround
the entire fort, with casemates of reverse fire opposite each bastion
salient. Finally, he proposed casemates of defence under the ramparts
to enfilade the ditches of the ravelins, and two casemated cavaliers
with heavy ordnance mounted on top, to cover the north and west fronts
with artillery fire.5 The whole was to be framed in permanent masonry.
What was proposed was an enormous shifting of earth from the interior
of the fort and the ditches to form the counterscarp and glacis; and
the quarrying’shipping, and setting in place of an immense amount of
stone. (See Figures 1 and 2)

Nicolls considered the west front the most important in the fort,6
and this was reflected in his design. Windmill hill was a short 666
yards distant and only 43 feet below the level of the crest of the
rampart. Given the unfortified state of the isthmus, a land attack on
the town was likely to be undertaken from that direction, since Windmill
hill was the most favourable spot for breaking ground against the new
fort.

The ditch of the west front was designed to be defended more
completely than any of the other three. Guns in the four casemates of
defence could fire along the ditches of the ravelins; four guns on the
flanks of the bastions covered the glacis, ravelin, and ditch in front
of the curtain wall; the entire counterscarp gallery was to be loopholed
for musketry; and the casemates of reverse fire were to cover the faces
of the bastions and direct a fire into the ditch of the curtain wall.
In addition, Nicolls planned a loopholed caponiere to connect with the
defensible guardhouse of the west ravelin. He also designed two sally
ports through the curtain wall to provide access to the ditch and to

the two place d'armegwhich were to flank the west ravelin. Finally,




seven heavy traversing guns were to be placed atop the cavalier to
cover the whole western front.7

The resemblance between Straton's 1796 earthwork and Nicolls'
design, and the translation of aspects of that earlier work into a
permanent masonry fort is nowhere better illustrated than in the west
curtain wall. The terms bastion, flank, ditch,; counterscarp and curtain
wall describe the same defensive arrangements in an earthwork as in a
permanent work. However, there is a substantial difference in appearance
and defensive capabilities. Nicolls used the crest of the parapet of
Straton's fort as the reference point for his own proposals. The height
of the parapet and the length of the west curtain wall were to remain
the same in the new Citadel. Nothing was lost in the height of the hill
for those portions of the work intended to mount artillery. Nicolls
simply dug into the hill to form his masonry walls, ditch, and counter-
scarp. In the case of the west curtain wall, he excavated from 15 to
25 feet and replaced Straton's sloping earth escarp and fraise with a
vertical masonry wall 25 feet high. A ditch, 80 feet wide, with an 18
foot vertical counterscarp and ravelin replaced the shallow picketed
ditch and counterscarp of Straton's day.8 (See Figure 3)

Superficially, the'plan looked good and certainly inexpensive.  Had
no money been spared and the estimates properly explained and detailed,
all might have gone better than it did. However, there was a fundamental
flaw in the conception of the plan and estimate which disastrously
affected the execution of the work. Nicolls, in an obvious attempt not
to contradict Carmichael Smyth's estimate, had designed escarp walls
much too thin for their purpose and locale. He planned escarps 7 feet
at the base and 4 feet at the top - a full 3 feet at the base and 1 foot
at the top thinner than the leading fortification theorist, Vauban,
prescribed.9 According to the best authority on the subject, the walls
were too thin to withstand the artillery of the age. Part of the blame
for the later problems has to be put on the Ordnance hierarchy in London
for not demanding detailed estimates, and for not properly scrutinizing
the plans.

This defect may have gone unnoticed and without comment had the



‘Figure 1
"Plan No. 1", Nicolls, 20 December 1825

This was Nicolls' original plan for the Citadel. The trace of
Straton's fort is faintly visible underneath. Point "0" on the
west curtain wall designates the crest of the rampart for both
Nicolls' and Straton's work. Nicolls retained the length and
height of the earlier curtain. As can be seen, the trace of
the interior body of the two works are very similar. Nicolls
planned to widen the ditches and add ravelins on all four sides.
An enormous re-shifting of earth was necessary to accomplish
this.

Source: Public Record Office, London (WO 78, No. 1786, MR 947)
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Figure 2
Drawing by Greg Corkum and Bruce MacDonald, Atlantic Regional Office

A tracing of the body of the fort from Plan No. 1 (1825). The
shaded line indicates Straton's trace along the bottom of a sloped
escarp wall, the solid line shows the crest of the parapet of
Nicolls' plan. Crest of parapet and length of curtain wall were
identical in both forts.

Source: Public Records Office, Londén, WO 78, No. 1786, MR 947
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Figure 3
Drawing by Bruce MacDonald

This is a modern re-drawn enlargement of Nicolls' original plan
giving an east-west section through the fort. The shaded line
indicates the profile of Straton's fort, the solid line and dotted
line, Nicolls' proposal. This figure again shows Point "0", the
reference point relating the two forts. This figure dramatically
illustrates the amount of excavation which was necessary and the
translation of the old earthwork into a permanent masonry fort.
The middle sally port and caponiere were cancelled in 1835 as an
economy measure.

Source: Public Records Office, London, WO 78, No. 1786,
"Plan No. 2", Nicolls, 20 December 1825
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walls stood as built. By making these massive stone walls so thin
Nicolls had not properly taken into account the effect of the Halifax
climate. By the time he made the necessary adjustments, the accounts
were rapidly going into the red, the Citadel project was thrown into
confusion, and the main participants were involved in mutual recrimin-
ation over responsibility. Eventually, Fort George was redesigned and

refinanced.

Building the West Curtain Wall

The West Curtain Wall was built piecemeal over a period of three years,
1829-31. It was not constructed to Nicolls' original drawings because
‘as early as the end of the first building season, the Commanding Royal
Engineer realized that changes would have to be instituted to keep the
escarp walls from further collapse. The alterations made during the next
two building seasons included increasing the thickness of the walls,
positioning the buttresses closer together, experimenting with the mortar
mix, installing drains behind the escarp, and enlarging the size of the
stones. Moreover, the curtain wall was built partly by the Sappers and
Miners, a company in the Royal Engineer establishment at Halifax, and
partly by civilian contract. The wall was completed by late October 1831.
Except for the filling in of the opening intended for the middle sally
port, and the repointing of the masonry in 1856, the structure remained
unchanged until the department began restoration in 1963.

Parliament approved the Citadel project in July of 1828 and granted
£15,000 towards it for that year.lo Nicolls was given the opportunity to
build the fort he designed and when news of the approval arrived in
August, 1828, the Colonel immediately set about the preliminary work.

He considered the west front the most important, and there started the
excavation of the ditch. The digging began at the salient of the proposed
west ravelin, the lowest part of the west front, where only 5 feet had

to be excavated. A drain was installed to carry away the water.11 The
soldiers doing the trenchwork continued along both faces of the ravelin

and excavated the ditch of the southwest demi-bastion and the escarp
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wall area of the northwest demi—bastion.12 The excavated earth was
carted up behind the line of the proposed counterscarp. (See Figures
3 and 4)

Nicolls' most pressing concern was the procuring of adequate
building materials and skilled labour for the following year. For
three years the Engineers Department had been quarrying stone on a lot
in the Northwest Arm, where the village of Purcell's Cove now lies.

As early as March 1826, Nicolls was applying to the Provincial Secretary,
Rupert George, to have the land excheated for government use.l3 However,
a Mr. Trider had been using the quarry, making improvements, and had a
claim to the land. An arrangement was finally worked out in late 1828,
whereby the land was put in the trust of the government, while Mr. Trider
‘was granted a right of way and paid £50 for his improvements.L4

The problem of depending on expensive stone quarried by civilians
eliminated, Nicolls applied to the Board of Ordnance for funds to build
a proper wharf and road at the quarry site because he felt that the
trestle system used by Trider was inadequate for the quantities of stone
needed for the Citadel.l® He also applied for horses and carts to trans-
port the stone from quarry site to wharf .16 In the early spring of 1829
he sent men to begin work quarrying the stone, and ordered the repair
of the Schooner Trial which was to be used to ship the stone to the
Lumber Yard.l’

More than stone was needed to construct the Citadel. Nicolls urged
the Commissary General, George Damerun, to issue specifications for the
supply of bricks, sand, building stone, lumber, coping stone, carters,
and lime. He also ordered from London those items which were either too
expensive or not available locally: 53,000 large bricks, 104,500 small
bricks, 55,950 plain tiles, 305 bushels of cement, nails, glass, locks,
hinges and a supply of iron, sheer and blister steel.18 Nicolls complained
that the bricks manufactured locally were inferior and too expensive.

The tiles were needed for waterproofing the arches of the casemates and
sally ports, and were unavailable locally.19

Nicolls anticipated no shortage of common labourers, either from

the soldiers garrisoned at Halifax or civilians hired on a daily basis.
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Figure 4

"Plan of Fort George, Citadel Hill....the part coloured yellow shows
the Work in Progress, and which the ¥ 15,000 granted by Parliament in
1828 is supposed to be expended. That coloured blue is included in
the Supplementary Estimate for 1829", Nicolls, 7 October 1828.

This plan shows the excavation undertaken by Nicolls in late summer

and fall of 1828 along the western front (lightly shaded). The dark
areas of the northwest and southwest demi-bastions were the escarps

proposed to be built by contractors the following year.

Source: Public Archives of Canada, MG12, WO 44, Vol. 203, fol. 296
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He did fear that he might not be able to find enough skilled labou;,
especially masons and carpenters. Because of the short building season,
these workmen were in great demand during the summer season, and could
only be hired at a high price. Nicolls pressured London to send out a
company of Sappers and Miners which he had declared necessary in 1825
when submitting the estimates. He also urged London to hire civilian
masons in England and send them out to Halifax.20 \

As early as 1825, when Nicolls and the members of the Smyth
Commission had been discussing the design of the Citadel, it was felt
that a strict division of duties should be made for the skilled workmen.
For work which demanded fine craftmanship, especially the arch work of
the counterscarp gallery, casemates, cavalier and sally ports, the
‘Smyth Commission advised that only skilled workmen from England should
be used, so they recommended that a company of Royal Staff Corps should
be sent out for this purpose.21 However, for the building of the escarp
walls, a relatively simple and straightforward task, local civilian
contractors were to be used.

In November of 1828 Nicolls called for tenders for the building of
800 feet of the escarp wall. The advertisement set forth the specific-
ations for the wall, moftar, stone buttresses, and foundations; and
announced that the contractor was to find all his own materials except
granite stone, and that the work would be subject to the inspection of
the Commanding Royal Engineer.22 On December 16, Mr. William Flinn was
awarded a contract for 400 feet of the escarp wall, at a rate of 12s 9d
per perch.23 (A perch of masonry was 24.75 cubic feet.) A second
contract was let on the 22nd of December to Mr. Peter Hays for another
400 feet of the wall, at 13s 83d per perch.24 Both contractors were
allowed to quarry stone at the government lot on the Northwest Arm.

In early May 1829, the actual construction began. Nicolls had planned
for the contractors to build from the casemates of defence in the curtain
wall to the casemates of defence in the Southwest and northwest demi-
bastions. He had excavated this area in the previous summer and fall -
a total of 800 feet. However, with the late arrival (June 24) and

disappointing performance of the Sappers and Miners, work on the curtain
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wall was minimal in 1828. The priorities assigned to the Staff Corps
were the counterscarp, west front, west ravelin escarp, and the casemates
of defence in the northwest and southwest demi-bastions. It is not
surprising, therefore, that those parts of the curtain wall and the
casemates of defence planned for 1828 were not built that year. (See
Figure 5)

The contractor Flinn, who was working on the southwest demi-bastion
escarps did build about 20 feet of the foundation and wall of the curtain
in 1829. This section would have formed a triangular piece of masonry,
20 feet at the base with the hypotenuse running to the top corner of the
flank wall, work necessary to keep the granite quoin corner in place.25
On the north end of the curtain, nothing was done. The contractor Hays
‘had built the flank of the northwest demi-bastion as far as the bottom
corner of the curtain wall.26 The line of masonry leaned north, away
from the wall. (See Figure 6) Other work done in 1829 included the
excavation through the existing ramparts for the four casemates of
defence.

By November the contractors had finished the 800 feet of escarp.

On October 15, 1829, Nicolls had again called for public tenders for wall
construction in 1830. This time the specifications were for 1,000 feet
of wall, enough to carry the escarps to the flanks of the northeast and
southeast demi-bastions. However, by November it became obvious that
Flinn's work on the right face of the southwest demi-bastion was winding
and bulging. Nicolls claimed that Flinn was using stones too small and
mortar too weak, so Flinn's contract was not renewed.27 Hays' work was
satisfactory to the Engineering staff and his bid for the 1830 season
was accepted.28 John Metzler was awarded a contract for the remaining
500 feet, but he was given 12s 73d per perch, a full 1s 13d per perch
less than Hays.2

Because of the bulging of Flinn's wall, Nicolls felt it necessary to
hire a civilian master-mason, Mr. William Cooke, as a general foreman to
superintend all the masons on the site.30 Although not specified in the
contracts, Nicolls was concerned enough about Flinn's work that he added

4 inches to the thickness of the walls to be built in 1830. He later






