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The Chambly Canal: A Structural History
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Abstract

This structural history of the locks on the Chambly Canal
has been prepared to provide specific information on the
construction of the locks and their subsequent modification,
as well as on the lock gates and machinery. It is intended
for the use of Parks Canada personnel for the formulation of
plans for the proposed preservation-reconstruction of the

locks in the system over the next 10 years.



Note on the Numbering System

To avoid confusion between the original lock number ing and
the system adopted in October 1925, the present lock
numbering is used throughout this report.

Pre-1925 Post-1925
St. Jean 1 _ 9
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Preface

This structural history has been prepared to provide
deteziled information on the original construction and
subsequent modification of the locks on the Chambly Canal.
The study begins with a brief introductory chapter on the
history of the canal with particular reference to the lock
structures. Following that are detailed structural
histories of each of the nine locks. The final chapter
discusses the gates and gate machinery. Contracts,
specifications and other documents too long or difficult to
incorporate in the text are included in appendices. The
study is intended specifically for the information of Parks
Canada personnel in the formulation of plans for the
intended preservation-reconstruction of the locks on the
Chambly Canal over the next 10 years.

It must be noted that for the convenience of the reader
the present lock numbering system has been adopted in the
text of this report. Where a primary document which
includes reference to a lock number has been quoted, the

present lock number has been placed after it in brackets.



Introduction

Establishment of a Commission, 1829

Flowing northward from Lake Champlain to the St. Lawrence
River, the Richelieu River was for centuries an Indian trade
route. During the 17th and 18th centuries it was fortified
by the French to defend the settlements along the St.
Lawrence from the British colonies to the south. After the
Amer ican Revolutionary War the Richelieu River (since 1763
in British territory) became the means of transporting rafts
of timber from the new states of Vermont and New York down
to the port of Quebec for export to Britain. Transportation
of other commodies by boat, however, was impeded by rapids
and falls between St. Jean and Chambly and at St. Ours to
the north, which necessitated two arduous portages of the
cargoes by horse and cart.

Calls for a canal to avoid the 12-mile portage between
the St. Jean and Chambly were made by merchants on both
sides of the international boundary as early as the 1770s.
But the British fear of facilitating an American attack upon
Montreal and Quebec prevented construction of the canal
during this period.

With the completion of the Champlain Canal in 1821,
which provided uninterrupted navigation from Lake Champlain
down the Hudson River to the port of New York, and with the
failure of a private corporation incorporated in 1818 to
begin construction, the government of Lower Canada would
wait no longer. Here was an opportunity for trade between

Montreal and Quebec on the one hand and New York City on the



cihier which was not to be missed. Despit2 the disapproval

the British military, an Act was passed in 1823 to
provide funds for the construction of a government owned and
operated canal from St. Jean to Chambly.

Because of a rider in the 1823 Act which held back the
funds until the completion of the Lachine Canal (1824) and
financial problems thereafter, it was not until 1829 that a
board of commissioners was appointed to undertake the
construction of the Chambly Canal. Appointed to the board
in that vear were Samuel Hatt, as chairman, Thim. Franchére,
René Boileau, William Macrae and Gabriel #archand.

(Marchand resigned in July 1831 and was replaced the
following year by Eustache Soupras.)l A sum of £60,000 was
appropriated for this work to bypass the treacherous Chambly
Rapids. 2 A separate appropriation was made for the work at
St. Ours, which was begun the following year.

Immediately upon this appointment the comissioners for
the Cnamply Canal engaged Peter Fleming, a civil engineer
from Albany, New York, to survey the line of the canal and
to submit plans and estimates. 1In his brief report
submitted in February 1830, Fleming estimated that the work,
including 10 masonry locks, could be done for £54,167 if the
canal followed the course of the river for seven miles
rather than being "wholly cut of the solid land“3 (see App.
A). Unfortunately the plans which supplemented Fleming's
report have been lost. Governor General Sir James Kempt was
skeptical of the low sum and submitted the scheme to Royal
Engineer, Captain S.G. Melhuish in Quebec. Melhuish,
without benefit of a survey or even a visit to the area,
estimated the cost of the canal as a minimum of £96, 745,

4 Kempt as a result urged

almost twice Fleming's estimate.
caution, telling the commissioners to begin construction
only when they were convinced that the work could be done

for a sum not much exceeding the amount appropriated.



To resolve the problem, the commissioners hired two
American engineers, Messrs. Hanlon and Hopkins, to do a
second survey. They were instructed to prepare plans and
specifications more detailed than those submitted by
Fleming, and suitable for advertising for tenders. Almost
as optimistic as Fleming, Hanlon and Hopkins estimated the
cost of the work as £60,300. Moreover, eager entrepreneurs
soon tendered to do the work for even less. Satisfied that
the work could be done within the appropriation, the board
of commissioners, almost two years after its establishment,
set about the task of circumventing the 12-mile stretch of

falls and rapids between St. Jean and Chambly (see Fig. 1).

The First Stage of Construction, 1831-35

The contract for the construction of the Chambly Canal was
awarded to a group of businessmen who had tendered to do the
work for a total of £46,218 (a sum which did not include the
price of the land).5 Included in the partnership formed to
construct the canal were Welcome U. Chase, William S. Shuler
and John A. Sturtevant, all of Amsterdam, New York, and
Samuel Andres, Jr. and Stephen R. Andres, prominent citizens
of Chambly (see App. B).

With the first acquisition of lands and the signing of
the contract 5 September 1831 for the construction of a
canal with 10 locks, excavation of the alignment began
1l October (see App. B). The engineer in charge of the works
was William R. Hopkins, not Fleming, who had fallen out with
Kempt and the commissioners.6 According to the contract,
all construction was to be completed by October 1834.

By the end of 1832 the commissioners reported that the
excavation for the lock pits and for 8 miles of canal was
nearly complete, despite the dislocations caused by the

cholera epidemic which raged throughout the province that



vear. The commissioners did admit that costs were exceeding
their expectations but they were still confident that the
work could be done for less than £60,000.

Heavy rainfall and the repeated failure of coffer-dams
bedevilled the works during 1833. Nevertheless, water was
allowed into the canal and boats were able to navigate from
St. Jean as far as the first lock at Chambly (the present
lock 8), thus facilitating the transportation of
construction supplies, particularly the stone from Lake
Champlain. That year the contractors were able to finish
their first lock, except for the installation of the gates.
Then known as Macrae's lock (and now as lock 8), it was
built according to the dimensions stipulated in the 1831
contract - 100 by 20 feet.8

Although again troubled by cholera and the resulting
difficulties with the frightened Irish labourers in addition
to a2 shortage of funds, the contractors made considerable
progress on the canal in 1834. Certainly J.B. Jervis, an
independent engineer whose opinion was sought by the
commissioners, presented a favourable report on the works in
August.9 The guard lock at St. Jean - 10 miles from the
nearest lock at Chambly - was finished and opened by the
late summer of 1834. The other locks, with the exception of
the combined locks which had not yet been started and a
single lock between the combined locks and lock 4 (which
never was built) were nearly finished by the end of the
year.10 These locks were all built on a scale larger than
Macrae's - 120 by 24 feet - for which the contractors had
signed a contract in July 1834 and for which the crown had
authorized an additional £3,600.1l (For the new contract see
App. C.) The date of completion was extended to October
1835.

By December 1834 the commissioners had expended £56,530

12

out of the total appropriation of £63,600. Yet much,



including four (later changed to three) locks and dock
facilities at Chambly and St. Jean, remained to be done. A
crisis was in fact approaching. Realizing as early as 1832
that they had taken the works at too low a price and
frightened by the cholera epidemic, the American contractors
William Shuler, J. Sturtevant and W.U. Chase skipped across
the border. After that relations among the contractors
themselves and between them and Hopkins deteriorated
rapidly. Finally in late 1834 or early 1835 the
contractors' partnership was dissolved and the parties
remaining in the area, Stephen R. Andres and Samuel Andres,
Jr., agreed, from a sense of duty and family pride, to
continue with the work on their own and hoped that a
grateful province would compensate them for their losses.13

In fact the Andreses were able to make little progress
in 1835, and when the contract expired in October there
still remained a stretch of 1,100 feet to Chambly Basin to
be overcome. That month the Andreses submitted to the Lower
Canadian government their claim of £21,000 for extra work
and prayed that justice be done to them and their labourers14
(see App. D). Despite the pleading of the commissioners,
additional funds were not forthcoming from the province.
The labourers were dismissed and work ground to a halt.l?
The master mason and master carpenter left the following
year and the project was in effect abandoned. It was only
the personal initiative of the commissioners - who over the
next few years purchased, sometimes with their own money
without assurance of compensation, enough riprap to protect
the banks from spring floods - that prevented the
destruction of all that had been built.l®

The next five years was a time of political turmoil in
Lower Canada. During these years the canal lay incomplete
but not abandoned, for it would appear to have been used

despite the absence of lockmasters to operate the gates and



the portage over the last 1,100 feet at Chambly.

The Second Stage of Construction, 1840-42

Following the British government's guarantee of the interest
on a loan to provide a measure of financial stability for
the forthcoming union of the Canadas, work on the Chambly
Canal resumed in 1840. The money spent did not come
directly from the British treasury, but was a loan of
£35,000 from John Jones of Montreal, raised on the strength
of the British guarantee by the commissioners who remained
in charge of the project.

Official interest in the canal had revived in 1839.
That year the commissioners hired George Keefer, a member of
a famous Canadian engineering family, to report on the state
of the works and to make recommendations for its completion.

Keefer submitted his report later that summer. The
masonry of the locks, he wrote, appeared to be substantially
built, although the coping was in many cases rather roughly
put down. He recommended that the unfinished piers and the
wing walls be given the same batter as the chambers. His
main complaint was the poor state of the cast iron paddle
gates which operated not in metal frames but against the
bare wood of the gates. Hence as the wood wore the gates
leaked badly. He estimated the cost of completing the canal
at £30,000.17

There had been up to this point differing plans for the
location and number of locks to complete the canal. The
design was settled by 3 July 1840, when the recently hired
chief engineer, Nicol H. Baird, issued the specifications
for the remaining sections.18 Included among the works to
be done were the construction of three combined locks at
Chambly Basin and the enlargement of Macrae's lock to the

standard 120 by 24 feet. Dispensed with was a tenth lock



which had been planned between the present lock 4 and the
combined locks. Fortunately the specifications for these
locks have survived (see App. E, part B).

The contract for the completion of the locks was
awarded to the firm of Lauder, Whitlaw and Tennant of
Montreal and was signed on 11 August 1840. All work was to
be done by 1 October 1841. Work was begun by the end of
August 1840.19

Construction of the combined locks and the enlargement
of lock 8 were plagued by countless difficulties: the
illness of Baird and his replacement by George Keefer in
October 1840; the problem of getting sufficient stone from
Isle La Motte; a scarcity of labourers; the repeated failure
of coffer-dams; delays with receiving the money from John
Jones, and almost constant bickering between the contractors
and the engineers.

In the late fall of 1842 Keefer announced the
completion of the canal, almost one year behind schedule and
over eleven years after the first sod had been turned. (In
fact, some work was left incomplete; canal engineer J.F.
McDonald wrote in 1851 that the coping on some of the locks
had not been laid at the time of construction and still
remained unfinished.)20 Too late in the season then to open
the work, it was not until 25 May of the following year
(1843) after the ice had melted that boats - less than 108
by 23 feet and drawing less than 5-1/2 feet - were finally
able to navigate the whole 12-mile length of the Chambly

Canal (see Fig. 2).

Reconstruction: RqQund One, 1848-60

From the beginning the canal was busy. Unfortunately, the
class of vessel which began to see service on it bore little
resemblance to those common when it was designed. 1In the

late 1820s and early 1830s horse-drawn sailing barges were



the principal users. By mid-century, however, powerful
oaddle-wheel steamers were making their way up and down the
inland waterways of the continent. As these heavy steamers
thudded into the chamber walls and as the paddles thrashed
along the top of the too low coping, the masonry shuddered
under the impact. This punishment, combined with very poor
maintenance, meant that after the passage of not too many
years, the lock structures began to show signs of wear.

The crunch came in 1848. On 2 September, the canal had
to be closed when the walls of lock 6 threatened to
collapse. The west wall (and perhaps the east wall) of the
lock had to be rebuilt, leading the commissioners of Public
Works to remark bitterly, "It appears that the walls of
these locks are much too thin, and the materials of which
they are constructed, are of inferior quality, and the work
itself badly done."21 Moreover, it was apparent that
similar reconstruction would have to be done on locks 7, 5
and 4. Yet it does not appear, from the available evidence,
that the necessary rebuilding took place. Repairs over the
next few years seem to have consisted only of completing
unfinished portions of coping, clamping and bolting the
coping to the third course of masonry, and driving wooden
wedges between the facing stones to keep them in place. To
equalize the pressure on the walls the locks were kept full
of water except when vessels were passing through. Timber
fenders were placed along the wing walls to protect them
from damage. The canal staff was also ordered to give extra
protection to the wing walls with piling, though whether the
orders were carried out is not known. 22

The main effort during these years was directed toward
deepening the prism of the canal in order to raise the water
on the sills to a uniform seven feet, and toward replacing
the old defective gates with new ones based on a new design.

The result was that in 1853 the commissioners reported that



"the works of this Canal are in a very ruinous condition.
Locks 2, 3, 4, and 5, [now locks 8, 7, 6 and 5] particularly
are in so bad a state, that it would be necessary to rebuild
them."23

Unfortunately for the efficient maintenance of the
canal, the question of an entirely new alignment, directly
between Montreal and the Richelieu River, was under serious
political discussion. Hence over the next few years only
minimal maintenance was carried out to avoid total collapse.
As the 1855 report of the commissioners put it, the canal
had been maintained, without interruption to the navigation
in as passable a state as its ruinous condition would admit.

By the mid-1850s action could be postponed no longer.
The proposed Champlain and St. Lawrence Canal remained only
a series of consultants' revorts, with little prospect of
the nebulous fog of verbiage floating around the Executive
Council ever coalescing into a concrete decision. Between
1856 and 1860 extensive portions of locks 4, 5, 6, 7 and 8
were taken down and rebuilt. 2> By 1861 the commissioners
were able to report that the locks generally were "in a much
better condition than they were a few years ago," despite
the fact that locks 9 and 3 were leaking badly.26 By that
year the widths of the locks seem to have been reduced by
about six inches from the original 24 feet by the action of
the frost.

Reconstruction: Round Two, 1869-72

For the next few years the canal seems to have settled into
a relatively maintenance-free state. Yet scarcely had the

former colony taken its first steps toward nationhood than

the familiar theme began to reappear. In 1869 the minister
of Public Works was forced to report that several locks on

the canal were in a state of decay and that extensive

; 27
repairs would have to be undertaken shortly. As a result,

24
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over the next six years, sometimes considerable portions of
locks 1, 4, 5, 6, 7, 8 and 9 were taken down and rebuilt.28

According to John G. Sippell, superintending engineer
of the Quebec canals, in 1869, the work of reconstruction
was to be done according to a new plan, designed to overcome
the too light masonry in the locks. The evidence
indicates, however, that his suggestion was not accepted.
Once again the question of an improved St. Lawrence-Lake
Champlain waterway was a hot political issue,30 and, in the
face of this, the repairs and reconstructions were again
done without a view to permanency.

Certainly it was not long before the lock structure
once again began to show signs of decay, although an effort
was made to stave off movement of the chamber walls by
bracing them each winter with a timber framework inside the
chamber. It was to no avail, for by the end of the decade
the piers on the east side and the lower west wing wall of
lock 6 had to be taken down and rebuilt with new stone.31
Minor work was carried out on the other locks during the
same period. Nevertheless by November 1880 all the locks
were described by the recently appointed superintending
engineer, E.H. Parent, as "delapidated" while the combined

locks, even worse, were in a "most dangerous condition."

Rebuilding the Locks: Round Three, 1880-98
In 1880-81 there began a programme of rebuilding that left

the locks standing more or less as most of them do today.
That winter the face of the upper east wall of lock 1 was
taken down and rebuilt in timber and concrete to the level
of the canal water and in masonry above.33 The rebuilding
of the locks in this half-masonry, half-timber style was not
carried out on an orderly lock-by-lock basis, but in a
piecemeal fashion: half a wall one year, a hollow quoin a

few yvears later, then the rest of the wall the next year.
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Nor were all the locks done in precisely the same manner.34

Furthermore, plans drawn up about 1882 by J.E. Doré for an
orderly rebuilding program seem to have been rejected or at
least ignored during the progress of the work.
Nevertheless, by 1893 the process of rebuilding the locks to
the "half-timbered" style seen by boaters today had been
carried out on all but the west chamber wall of lock 4, the
west wall of lock 5, the east side of lock 7, and the wing
walls of various locks. (Precisely why this style was
adopted is not answered in available correspondence, but it
was presumably because of the relative cheapness and
availability of wood in comparison to stone.) At the same
time entrance walls, consisting of timber cribs filled with
stone, were built to protect the wing walls from damage.
Locks 7 and 5, while not fully rebuilt, nevertheless
could not be long ignored. Over the winter of 1893-94,
21-foot bars were put through the west wall of lock 7 and
secured with bolts to heavy timbers placed in a trench in
the rear to prevent the wall from tilting inward. A similar
piece of work was carried out several years later on the
wing walls of lock 1 where they had become detached from
their backing and were in danger of falling in on the gates.35
With the exception of rebuilding portions of lock 2 in
1894-95 and the east abutment wall between combined locks 2
and 3 in 1897-98, this represents the last major work in the
19th century. By 1898 the department felt confident that

. ) 36
the canal was "in a very good state of repair."

The Twentieth Century
If in terms of the Chambly Canal the 19th century might be

considered the age of stone and timber, the 20th has
certainly been the age of concrete. Engineers and builders
were slow to accept this convenient material in lieu of

stone masonry, but once concrete was shown to be stable and
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hard-wearing, its use was embraced with a vengeance, and
nost renewals and new work were thereafter carried out in
concrete.,

The first major work done in this fashion was the
replacement of the old stone and wooden sills with concrete,
a task which was completed on most of the locks by about
1910. 37

In the years immediately preceding World War I, further
work was undertaken: the plank floors of many of the locks
were covered with concrete; in 1914 the rear face of lock 8
was excavated and a 10-inch thick layer of concrete poured
in the trench, a measure which effectively stopped all
leaks. 38

The war years caused the suspension of all but the most
important works on the canal. The only major works carried
out during these years were the removal of part of the
masonry of the west wall of lock 2 and its replacement with
concrete, and the rebuilding of the lower west wing wall of
lock 6 in timber and masonry.39

It was not until 1923, in fact, that major repair work
to the lock structures was resumed. That year the floor and
sill of lock 9 were renewed in concrete. The following
year, the lower east wall and lower apron of lock 8 and the
wooden apron at the lower end of lock 4 were rebuilt in
reinforced concrete. Then in 1925-26, half of one of the
chamber walls in lock 5 and part of one of the wing walls of
lock 3 were taken down and rebuilt.40

The last few years of prosperity before the Depression
saw little major work done on the locks. The collapse of
the world economy in 1929, however, spurred on repair
projects on the Chambly, as much to "make work" as to supply
cheap reliable water transport for primary industry. During
the early 1930s steel plates were insalled in all the quoins

to protect the masonry and timber from the constant friction
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of the gates. During the middle years of the decade the
wooden entrance walls and aprons of most of the locks were
replaced by concrete as were large portions of the chamber
walls on the west wall of locks 4 and 7 and of the east wall
of lock 7.

After the International Joint Commission's studies in
the 1930s suggested the possible replacement of the historic
Chambly Canal by a major shipping route along the river by
the means of dams, the locks were again allowed only minimal
maintenance. It is perhaps the small budgets for the
Chambly Canal in the past which have saved many of the
historic structures in the canal system from replacement or
modernization. At the same time the resulting deterioration
has often prompted action when collapse of a wall seemed
imminent. This has usually involved the replacement of the
19th-century stone and timber structures with concrete, thus
altering the historic fabric of the locks. 1In the late
1960s, for example, the west walls of locks 8 and 9 were
taken down and replaced with concrete. At the present time,
plans for re-routing part of the canal out into the river
from St. Jean to Ste. Thérése Island may involve the removal
of lock 9 and at least 4 miles of the historic canal route
and tow-path. The remaining eight miles, however, are
apparently considered to have historical value. This
section is to be preserved and the eight locks at Chambly
are to be restored to their 19th- or early 20th-century
appearance.
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2 Royal Engineers map, dated 1845, of the canal
as it was completed in 1842. (Public

Archives of Canada.)
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Lock 1

The Specifications, 1840

With the intended resumption of work on the Chambly Canal,
specifications for the combined locks at Chambly Basin were
drawn up and a contract for their construction signed in
August 1840 with the firm of Lauder, Whitlaw and Tennant.
All work was to be completed by 1 October 1841.

According to the rather confusing and sometimes wvague
specifications,l the lower entrance lock, the first in a
flight of three, was to be 24 feet wide between the piers
and 120 feet long from the pointed sill to the breastworks.
(See App. E, part B. Unfortunately the plans referred to in
the specifications have not been located.) It was to have a
lift of 11 feet 6 inches with 6 feet of water on the upper
mitre sill and 7 feet on the lower. The proper foundation
for the lock was to be determined by the engineer on the
site, based upon the particular requirements of the soil,
the nature of which had not yet been ascertained. If the
nature of the ground required extra strength and stability,
the engineer could use inverted masonry arches laid on a
rubble bed; otherwise he might order a timber foundation
consisting of longitudinal and transverse layers covered
with plank. Piles were to be used to give extra solidity if
required.

The walls of the lock were to be of ashlar masonry at
the face, "bedded fully with water lime," and backed with
rubble set in mortar and grouted with hot lime, all of a
width of 8 feet at the bottom and 5 feet at the top.
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Helping to support the structure were to be five
counterforts on each side of the chamber. The walls were
then to be backed with an 18-inch layer of fine quality
puddling, embanked with the material excavated from the lock
pit, and top-soiled and grassed. The wing walls at the
lower entrance were to be of similar masonry and built with
two sets of grooves on the face for the placement of stop
logs.

Masonry wall sluices, 4 feet by 2 feet, were to be made
in the walls at the upper end of the lock to carry the water
from the gate recess of the lock above, past the breast wall
and mitre sill between them and into the lower chamber. How
the water flow through the sluices was to be regulated is
not mentioned in the specifications.

The upper mitre sill and the breast wall arch, the
height of the 1ift, were to be built as a unit of stone
masonry supported by piles. (Thus the gate was to hang over
the breast wall.) The lower mitre sill was to be of oak
timber, protected from the action of the water coming
through the sluices on the lower gates by rows of sheet
piling secured to it and to a parallel lower wooden sill.
Two additional sills were to be placed between the wing
walls in the grooves designed for stop logs; more sheet
piling was to be placed between. All the spaces between the
sills were then to be filled with "pitching" (tar, perhaps)
or square timber grouted with lime or cement, as determined

by the engineer on the site.

Construction, 1840-42

Excavation of the lockpit and basin below began almost
immediately after the signing of the contract in mid-August
1840. Lauder, Whitlaw and Tennant's initial efforts were

wasted, however, when the engineer in charge of the work,
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Wicol H. Baird, decided to move the lower entrance of the
canal 60 feet to the northwest of the present site. To
fturtner slow progress that year, the repeated failure of
coffer-dams and pumps prevented the complete unwatering of
the ared.2

The job of draining the lockpit was again tackled in
the spring of 1841, and the task was not completed until the
end of June. Excavation resumed, though the hard slate
encountered made the job a very difficult one. On the other
hand, the stable nature of the ground seems to have
persuaded Baird's replacement, George Keerer, that it was
possible to reduce the amount of sheet piling and timber in
the foundations, as well as the thickness of the walls,
without affecting the solidity of the lock.3 Keefer solved
the problem of the unevenness of the rock base by building
it up with concrete, a very early use of the material.4

The laying of the masonry was begun in the summer of
1841. ‘Tnere was less progress that summer than had been
hoped, however, due to the fact that the shipments of stone
from the quarry on Lake Champlain were continually far
behind schedule. By the end of September the lock masonry
had been raised 10 feet.’

The masonry work was recommenced in late April 1842 on
the reduced scale ordered by Keefer and was finished, with
the exception of the coping, by the first of June.® The
final work - the laying of the coping, the puddling, the
embanking, the fitting of the gate anchors and the
installation of the gates - was not completed until the fall
of that year when the other locks in the flight were

finished.7

The Lock as Built

The physical evidence suggests that lock 1 was built as
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closely as possible to the specifications (see App. F).
There were, however, some notable modifications to meet
unexpected conditions as they arose or to economize and
speed up the completion of the canal. The 1lift of the lock
was changed from the proposed 11 feet 6 inches to 15 feet 6
inches and the length to 125 feet 10 inches, the latter to
compensate for the loss of usable length because of the
projection of the stone breast wall and mitre sill into the
lock. The strength of the rock base in most of the lockpit
had allowed Keefer to reduce the number of piles used in the
foundation, but sheeting (6-inch pine) and bearing piles
were still necessary at the lower entrance of the lock,
under the sills and under the wing walls, in the clay at
river level. He had also ordered a reduction in the
thickness of the rubble in the walls. The masonry in the
breast wall and coping was held in place by iron bolts
leaded into holes drilled into the stone. Total masonry in
the lock when completed was 1,230 cubic yards, of which 230
consisted of dressed ashlar facing stones. At the same time
the irregularity of the rock bed had necessitated the
pour ing of concrete to provide a level base for the chamber.

Keefer adopted the cut-stone inverted arch option given
in the specifications; this same masonry still forms the
floor of the lock chamber today. The floor of the gate
recess, however, seems to have been a 4-inch planking though
there is mention of recess "flagging" (flag-stone?). The
arch and the planking of the recess were plaed over a
longitudinal layer of flattened hemlock timber laid on the
rock and concrete bed, covered in turn by a transverse layer
of 1ll-inch sawed timbers, with the spaces between filled
with concrete. Whether the rubble bed for the arch called
for in the specifications was used is not known.

Not called for in the specifications, but added, was a

masonry wall built as an extension of the east wing wall at
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the lower entrance to the lock to protect the wings and to
rrevent erosion of the shore and leaking ‘see Figs. 3 and
5). Because the first three locks were constructed as a
single masonry structure, there were, of course, no upper
wing walls to lock 1. The records also mention the
construction of stone steps leading up from the first to the
second lock, which was not as convenient as it might seem,
for it necessitated the use of wooden walkways to allow the
lockmen to push the balance beams across the stairwell (see
Fig. 4).

Also not mentioned in the specifications nor in the
correspondence at the time of construction are several
details contained in the report of the Department of Public
Works in 1867, all of which would have been original
features of the lock. The embankments, except at the east
side of the entrance where they were confined by the
previously mentioned stone wall (of which the top 8 feet
were of cut-stone masonry) were said to be 15 feet wide with
outside slopes of two to one. Width of the lock in 1867 was
reported as 23 feet 9 inches, perhaps a little short of the
original width due to frost action. Further, the
departmental report for 1939 mentions that the outside face
of the wooden apron below the lower mitre sill was protected
by a row of sheet piling driven down to rock and reinforced
in front by stone piles, all probably there from the
beginning.8

Unfortunately the sketchy nature of the contemporary
documentation makes it impossible to determine what other
adaptations may have been made to the specifications during
construction of the lock. Many questions remain unanswered.
The contractor's monthly estimates give in detail the total
quantities of materials used - 993 feet of 4-inch plank,
2,696 sheeting piles, and 149 barrels of cement between 24

9

June and 24 July 1841, for example’ - but it is impossible
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to say precisely to what use each individual item was put.
No doubt the forthcoming archaeological and engineering
investigation of the locks will provide much information on

the original construction of lock 1.

Maintenance, 1843-80

During the first 30 years of use little more than ordinary
maintenance - trimming, grouting and pointing - seems to
have been required on the lock. There were complaints in
1848 that the breast and chamber walls were leaking badly, a
problem apparently rectified by repointing that fall. Few
other repairs are mentioned in the records of the Department
of Public Works again until 1867, when several stones in the
upper sill were replaced with oak timber.10
By the mid-1870s lock 1 was in need of major repairs.
Over the winter of 1874-75 a portion of one of the recess

AL Three years later the

walls was taken down and rebuilt.
department reported that damaged masonry in the south wall
had been replaced with new stone and in the north wall with

12 apparently in a patchwork manner.

timber,
Leaking behind the walls from the top of the lock was a
serious problem, which by 1879 was found to have separated
the facing of the west wall from the backing. That winter a
"French drain" was dug to carry leakage to the rear of the
bank. The bulged portion of the facing stone was forced
back into place by means of "screw jacks secured there by
iron bolts" and attached in back to posts, also presumably
with bolts. A further measure to prevent leakage, a dry
retaining wall, was built at the lower end of the lock!3

probably on the west side.

Rebuilding the Lock in Timber and Masonry, 1880-86

Despite these measures, seeping water remained a serious
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threat to the stability of the entrance lock and
necessitated major repairs and its almost complete
reconstruction over the next few years as part of the canal
rebuilding program of the 1880s. Over the winter of 1880-81
the face of a portion of the upper east wall, including the
hollow quoin which had been forced inward 8 or 10 inches,
was rebuilt "partly with cut stone and partly with timber
and concrete." The puddle was renewed at the same time. No
further details are given. Later photographs indicate that
the timber tier at the lock head was taken right up to the
level of the coping of the main chamber wall, rather than
just to the water line as on the other locks (see Figs. 4
and 7). The edges of the timber were later covered with
thin sheets of metal to protect them from damage by passing
boats. A photo taken in 1923 shows the top of stones spaced
directly behind the chamber walls at regular intervals on
the east side, suggesting that the buttresses were left
undisturbed in the reconstruction.l4

Two years later the west wall of the lock was taken
down and rebuilt, the lower portion "with a timber facing,
sheeted with boiler plate at all projecting angles and a
backing of masonry and concrete to a height of seven feet
above the mitre sill," of which was also reconstructed.
At the upper end of this chamber wall at the gate, the
timber (as seen in later photographs) was taken right up to
the level of the coping of the chamber wall, above which
were then placed seven layers of masonry to the level of the
coping of the walls of lock 2. (This section acts as the
lower wing wall of the second lock and provides the inner
wall for the stone steps leading up to the next lock, as is
true for the east wall. See Figs. 4 and 7.) How the
timbers were secured to the backing is not stated, though
the engineer had written that he intended to secure these
