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Introduction
The Kununurra Diversion Dam 
was constructed in 1963 to provide 
water to the Ord River Irrigation 
area. The dam constitutes a 335m 
long gated barrage structure. This 
structure consists of 20 radial 
gates, each 11m high and 15m 
wide constructed on a concrete sill 
and contained with large concrete 
piers. Each steel gate weighs 
approximately 95 tonnes and the 
gates were fabricated using riveted 
construction. Each gate is fitted 
with rubber seals to minimise water 
leakage from the dam. 

Kununurra is located 3,040 
kilometres north of Perth and only 
37 kilometres from the Northern 
Territory border. The initial 
maintenance of the gates was 
undertaken by Water Corporation 
personnel with a rolling program of 
touch up painting. An Expression 
of Interest was released in March 
2009 seeking interested contactors 

to register for possible selection 
to be invited to tender for the 
protective coating of the gates. 
Invited tenders were called for 
in October 2009, with only two 
companies being selected to bid. 
Following a very detailed review of 
the tender submissions, McElligott 
Partners were awarded the initial 
works in February 2010.

The Contract
The initial contract included 
the refurbishment of four gates 
previously identified as needing 
immediate recoating and other 
works. The initial scope of 
works included both the 
protective coating of the gates 
as well as welding repairs. The 
abrasive blasting and painting 
works included:

  Erection of access platforms, 
scaffolding & handrails

  Complete containment of the 

gate, including negative air 
pressure and dehumidification

  The complete abrasive blasting 
of the external surfaces of the 
upstream and downstream skin 
plates, radial gate arms, trunnion 
block cover plates and seal 
clamp bars

  Application of an epoxy coating 
system to all blasted surfaces

The Specification
The initial project specification was 
based on a system previously used 
by the Water Corporation on the 
gates. However following a series of 
reviews and input from all of the 
related parties, the specification was 
changed. The revised system was 
a simpler system for application 
whilst offering newer coating 
technology. Due to the less complex 
nature of the new specification it 
had the added advantage of being 
more economical.
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  Abrasive Blast all external surfaces 
to Class Sa2½ (ISO 8501-1.1988) 
Blast profile 75µm to 100µm

  Apply full coat of polyamide 
adduct cured epoxy holding 
primer. DFT 40µm

  Apply a stripe coat of polyamine 
adduct cured epoxy to rivet heads 
and all edges. DFT 300µm

  Apply a full coat of polyamine 
adduct cured epoxy to all surfaces. 
DFT 500µm

  Apply a full coat of two pack 
polyurethane to downstream 
surfaces only. DFT 50µm

  Spark test all surfaces at 2,000 volts

The decision to coat the 
downstream surfaces in the 
polyurethane was made to preserve 
the aesthetic appearance of the 
gates as the polyamine epoxy tends 
to yellow with exposure to sunlight.

The Issues
This project presented a series of 
unique challenges:

1.1 The location
Due to the distances travelled and 
remoteness it was necessary to truck 
in all of the required equipment. 
Four full semi-trailers of gear were 
sent from Melbourne and another 

two semi trailers of scaffold was 
brought in from Darwin. It was 
also necessary to have backup 
equipment and spares available 
immediately for the project 
including compressors, a dust 
collector, dehumidifier, large blast 
pot with after-coolers, airless sprays, 
hoses, ducting, pipes and barges.

1.2 Climatic Conditions
Works were programmed to be 
carried out between May and 
October, which is basically the dry 
season. Average rainfall for the 
year is approximately 800 mm; 
however during the dry season 
this is only 7mm per month. The 
annual temperature range is from a 
low of 21.6° to a high of 35.1°. The 
average top temperature for the dry 
season is 33.7°.

Due to the sensitive environmental 
impact requirements coupled 
with the removal of hazardous 
coal tar epoxy, the gates were 
fully scaffolded and enclosed 
within containment sheeting. 
Whilst this provided protection 
to the outside environment, 
in particular the Ord River and 
the lake, it effectively created a 
“hothouse” for the workers in 
side. Initial temperatures inside 
the containment reached 58º. 
This was effectively controlled by 
using a refrigerated dehumidifier. 
This unit was rated at 140 cubic 

metres of treated air per minute. 
The delivery temperature of the 
air was 12°, effectively reducing 
the temperature in the workspace 
to 28°. This alongside a heat stress 
management program allowed the 
workforce to progress with 
the works.

1.3 Traffic Flow
The diversion dam also serves as 
a bridge carrying major traffic 
connecting Western Australia to 
the Northern Territory. Access 
was gained on previous works by 
pulling up sections of the roadway 
which involved shutting the 
highway either completely or at 
best severely restricting traffic flow. 
Given both the amount of traffic 
and the size of the trucks using the 
roadway, the Water Corporation 
was interested in exploring 
alternative systems to access 
the gates.

The solution to the problem was to 
use barges to carry the equipment 
out to the various gates. This 
allowed for the roadway to remain 
fully opened apart for a few short 
closures to crane the scaffold in and 
out of the spillway and removal 
of the spent abrasive. The two 
barges measure 5m x 11m and 4m 
x 9m. The barges carried all of the 
necessary equipment and materials 
for the project, including the blast 
pot, dust extractor, airless sprays, 
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garnet and paint. They were moved 
in and out each day to allow for 
refuelling and reprovisioning of 
materials. The one major piece 
of equipment not on the barges 
was the compressor. This unit was 
situated on the southern bank of 
the dam and the air piped out to 
the gates using steel piping. As with 
the barges, this served to eliminate 
congestion on the dam roadway.

1.4 The Crocodile
The added excitement of an “in 
house” resident crocodile added 
further interest to the project. The 
crocodile is a salt water crocodile 
and measures in at approximately 
6m in length. Basically it lives at 
the base of the dam controlling 
all of the surrounding area as its 
territory. Initial consideration was 
given by the Water Corporation 
to catching and relocating the 
animal, however locals pointed out 
that due to the territorial nature of 
crocodiles a new one would move 
in, which may not be as friendly as 
the incumbent. So the decision was 
made to leave him alone.

1.5 The Gate – Statistics

Conclusions
A project like this can only be 
delivered through team work. The 
protective coating of the gates 
and associated repair works has 
been a particularly exciting and 
challenging project only made 
possible by the involvement 
of all of the stake holders. The 
level of cooperation both in the 
planning and delivery stages 
was outstanding. Works are now 
under way for stage two of the 
project and McElligott Partners are 
confident that we will all achieve 
similar results.
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Approximate Quantities for a single Gate

Man-hours (excluding scaffolding & setup) 1,304 hours

Abrasive (Garnet) 30 tonnes

Epoxy Primer 100 litres

Epoxy barrier paint 760 litres

Two pack Polyurethane 100 litres

Surface Area 710 sq.m

Value (excludes mob & demob) $440k +

Heavy Traffic on Highway. Stripe Coating of Gate.

The Crocodile


