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Designers of harbour entrances in areas where littoral drift 1s a problem are constantly searching for
solutions which they hope will minimize maintenance dredging problems. The Department of Public
Works has, during the past six years, completed three installations of a harbour entrance configuration
which was developed for the department by G.E. Jarlan at the National Research Council of Canada
and which appears to give promise of a certain measure of success in combatting harbour entrance
siltation All three installations have been at small fishing harbouts 1n the Atlantic Province of Nova
Scotia. The purpose of this paper 1s simply to give a very brief description of the design of the entrance
and of the results which have been obtained since this concept could pethaps be used to advantage at

COASTAL ENGINEERING

EXPERIENCE WiTH SELF-DREDGING HARBOUR ENTRANCES
by
P. Donnelly, Head, Marine Structures Section, Department of Public Works
and

I. Maclnnis, Atlantic Region Coastal Engineer, Department of Public Works

ABSTRACT

About 7 years ago, the Department of Public Works of Canada requested the
assistance of the National Research Council to devise a means of reducing
sediment deposition in the entrance to a small harbour at Dingwall, Nova Scotia.
Siltation of this harbour entrance, which opens to the Atlantic, was so severe
that on occasions 1t was completely blocked by sand at low tides.

The desired objective was to devise a layout of structures which would main-
tain an entrance depth of 12 feet at low tide. Model studies wete carried out and
a breakwater configuration was evolved which appeared to have some ‘‘self-
dredging”’ characteristics. The recommended structures were built 1n 1962 and
to date have been successful in maintaining minimum depths of 5 feet at low
tide which 1s adequate for the fishing fleet using the harbour. While falling
somewhat short of the original objective this performance has been very satis-
factory when compared with the conditions which existed before construction.

Similar installations have since been built at two other locations in Nova Scotia
Which are on the Gulf of St. Lawrence. Indications so far are that similarly

satisfactory results have been obtained.

This paper describes the installations, makes some tentative suggestions
concerning the mechanisms 1nvolved in their operation and provides data on
their performance.

PURPOSE AND SCOPE

other locations.
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TYPICAL SITE CONDITIONS

The typical site conditions for these installations are

(a) entrance exposed to moderately heavy ocean, or sea, wave climate,

(b) entrance provides access from open sea to 1nner harbour or lagoon through a sand bar or beach,
(¢) depths required at low tide are about 5 to 6 feet to accommodate small fishing vessels,

(d) Inttoral drift heavy enough to make necessary almost continuous maintenance dredging

DESCRIPTION OF HARBOUR ENTRANCE

The concept of the entrance configuration 1s 1llustrated diagrammatically 1n Fig 1
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FI1G, 1 SPECIAL ENTRANCE CONFIGURATION

Rubble mound breakwater construction has been used for structures A, B, C and D Typical lengths of
these structures are

Structures A and C — 240 ft
Structures B and D —~ 325 ft
The entrance width 1s approximately 100 feet
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The design was developed from model studies about 1960 at the National Research Council of Canada,
for the fishing harbour at Dingwall, Nova Scotia, shown in Fig 2 Shoaling of the entrance of this
harbour was so severe that 1t was often possible to walk across the harbour entrance 1n rubber boots
within a few months of completion of dredging to a depth of 13 feet

Prior to the studies which resulted 1n the design described herein, an attempt had been made to reduce
the siltation problem by connecting the harbour with the ‘“‘North Pond’’ (See Fig 2) to channel a larger
tidal prism through the harbour entrance This, however, failed to solve the problem

The model studies, which didnot include tidal effects, showed that the entrance configuration, depicted
1n Fig. 3, produced a self-flushing action under wave attack Although 1interesting theoretical explan-
ations of this phenomenon have been proposed (Ref 1), subsequent attempts which were made (Ref 2)
to reproduce this self-flushing effect 1n a laboratory expenment were not very successful The effec-
tiveness and performance ofthe design can best bejudged by consideration of the results of a prototype
1nstallation over a penod of 6 years

EXPERIENCE TO DATE WITH PROTOTYPE INSTALLATIONS

Harbour entrances based on this design have been 1installed at Dingwall, Invemess and Pleasant Bay
1n Nova Scotia Therr location 1s shown 1n Fig 4. Some of the physical conditions prevailing at these
sites are summanzed 1n Table I.

TABLE | ~ PHYSICAL CONDITIONS

Area
Harbour A L
Spring Area Entr&:nce Trdal Drgg‘éfng Typical
Location Tadal of Hf h Prism Prior to Sand
Range Lagoon spﬂgng Improvement Size
Tide
(Ft.) (Sq. ft.) (8q. ft.) (Cu ft.) (Cu. yds.)
Dingwall 4.6 1,700,000 1725 7,820,000 50,000* Fine sand
Inverness 4,5 1,300,000 1250 5,850,000 5,000 Very fine sand
Pleasant Bay 4,0 243,000 1575 972,000 New Shingle beach,
location, Particle size
no data up to 3’

* This waa for a dredged depth of approx, 24°,
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FIG. 4 LOCATION OF PROTOTYPE INSTALLATIONS

NAVIGATION CONSIDERATIONS

This type of entrance has good navigational charactenistics because it allows vessels to make a

direct entry with no exposure to beam seas. It also 1s highly effective in reducing wave agitation in
the 1nner harbour
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SHOREWARD I SEAWARD

MASS TRANSPORT
EFFECT OF -
INCIDENT WAVES +
INCIDENT RETURN _  FLUSHING
WAVES FLOW = EFFECT

F1G. 8 TENTATIVE ILLUSTRATION OF SELF-FLUSHING ACTION

CONCLUSIONS

While the benefits of these installations could notin any sense be considered spectacular, they have
made 1t feasible to maintain these small fishing harbours 1n existence without the need for practically
continuous dredging in entrance channels exposed to heavy wave action, which presents obvious dif-
ficulties The concept may offer a solution 1n other comparable situations
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