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Spring Creek Dam Upgrade 
Stan Donnelly, General manager, Donnelly Mining and Civil.  
 
Abstract 
 
The upgrade works for the Spring Creek Dam at Orange NSW was carried out 
between Jan 2006 and March 2007. 
As a result of progressive failure of the central concrete core wall the full capacity 
of the dam could not be fully utilised; the works were necessary to restore the 
dam to it’s original holding capacity of 4,500ML. 
The project involved five main aspects of work; refurbishment of the 2km access 
road, building the main dam and a minor saddle dam, refurbishment of the intake 
works and construction of a new pump station. 
 
Introduction 
 
The project objective was to allow the dam to safely hold the original design 
capacity of 4,500ML of water. The project did not involve any increase in the dam 
capacity since the spillway was retained at the same elevation 888.65RL. 
Construction on the original dam commenced in 1929 and it was completed in 
1932. The dam consisted of a concrete core wall with supporting earth 
embankments on the upstream and downstream sides. The core wall 
progressively failed over time allowing water to saturate the soil materials in the 
downstream embankment. A major earth slip occurred in 1969 and, while 
remedial works were undertaken, the resulting structure was not considered 
adequate to allow the dam to be filled to design capacity.   
The upgrade works undertaken under this project will allow the dam to be filled to 
it’s original design capacity. 
 
Open tenders were called for the contract. The tender closed in Aug 2005, work 
commenced on site in Jan 2006 and practical completion was achieved in March 
2007. 
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The organisation structure, Figure 1 below, shows the key stakeholders in the 
project.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 1; Organisation Structure 
 
 
2 Discussion. 
 
Including other works associated with the main dam upgrade, the overall works 
breakdown structure (WBS) for the project consisted of five primary items: 
 
2.1  Access road. 
This consisted of upgrading the existing 2km access track to a five meter wide 
carriageway capable of being sealed. The work included: 
Removal and mulching of the trees and vegetation along the access route, the 
mulched vegetation was retained for revegetation of the downstream face of the 
new dam embankment. 
Construction of 15 reinforced culverts and headwalls. 
Import and placement of approximately 9000 tonnes of sub-base and road base 
materials. 
Treatment of unsuitable foundation areas by replacing saturated clays with 
suitable materials. 
Construction of a number of passing bays up to ten meters wide.  

Principal – Orange City Council 

Technical Advisors - GHD 
 

Contract Advisors – NSW DOC 
 

Principal Contractor - DMC 
 

Subcontractors 
 

Earthworks – Dukes Civil 
 

Concrete works - 
Westform 

Electrical - AJS 
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The construction of the access road was undertaken immediately after site 
establishment in order to provide a suitable and adequate haul road for imported 
materials. A total of approximately 60,000 tonnes of materials was imported for 
the works in over 3000 vehicle trips in a 15 month period. 
   
Pump Station 
 

 
 
Photo of the new pump station nearing completion Dec 2006 
 
The principal contractor was required to undertake the pump station scope of 
work on a “design and construct” basis.  
The existing pump station consisted of two sections, one built in 1967 containing 
the pumps and switchboard and a newer section built in 2001 containing a 
Powder Activated Carbon (PAC) plant. 
The existing pump station was completely demolished and removed with most 
materials from the 2001 section being retained for re-use in the new pump 
station. Approximately 150m of the original DN375 DICL rising main was 
removed to ensure no pipe-work remained under the new extended main dam 
footprint.   
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Earthworks, concrete works and pipe-work were undertaken to allow the existing 
scour line and suction line to be extended 50m from the existing outlet to a new 
valve pit. The DN600 DICL scour line and the DN375 DICL suction line were 
encased in reinforced concrete on top of a mass concrete foundation. In some 
areas the mass concrete infill was over 2 meters deep to form a level surface 
over the undulating rock surface in the creek bed area. Both the scour line and 
the suction line had to be completed to the valve pit before construction of the 
main dam embankment could commence. 
Both the suction line and the scour lines were extended from the valve pit to 
discharge into the adjacent Gosling Creek. 
From the new valve pit, the suction line was constructed 45m to the new pump 
shed. 
The new pump shed consists primarily of a reinforced concrete floor slab with 
suction and discharge pits, a structural steel framed building with four portal 
frames, walls and roof of steel cladding with some wall portions of reinforced 
concrete blocks. Where possible, conduits were laid in the subfloor for electric 
cabling, water and chemical lines. 
The fittings in the pump shed include an electrical switchboard, the reinstalled 
PAC system, the refurbished existing pumps and motors, two overhead 
monorails and cranes, suction and  wash-down and fire suppression systems. 
The overall shed dimensions are 18m x 12m x 6m high. The total concrete used 
in this section of the work was 375cum. 
 
2.3 Main dam construction works. 
 
 
        
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Photo of the main dam nearing completion in Feb 2007. 
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The main dam was constructed to the North of the existing spillway and partially 
covering the existing dam embankment. 
Initially all surface materials were stripped from the face of the existing dam. Soil 
materials for the new embankment were won from a borrow pit adjacent to the 
construction site resulting in an average haul distance of 350 to 500m. The new 
embankment was constructed in 300mm layers to specified standards of 
compaction and moisture content. A total of 93 tests were done for compaction 
and moisture content as well as 15 samples for size analysis, Atterberg and other 
tests. The plan area of the embankment determined the rate at which the 
construction could proceed by limiting the amount of equipment that could be 
accommodated on the embankment at any time. The average rate of placement 
of compacted soil materials in the embankment was 1,100cum per day.  
The drainage and filter system included in the embankment consisted of varying 
size fractions of quarry materials to satisfy the specifications for three different 
materials. The filter materials were imported from a quarry site near Bathurst, a 
distance of 50km from the construction site. The filter materials were place 
progressively as the embankment was constructed. 
The upstream face of the new embankment was protected from erosion with a 
300mm thick layer of finer rock material overlain by a 600mm layer of rip-rap 
rock. 
The eastern end of the earth embankment was cut off by a retaining wall founded 
on clean incompressible rock. Mass concrete infill, 260cum, was poured between 
the rock surface and the underside of the reinforced concrete retaining wall. The 
wall varies in height up to 4.6m, in width from 400mm to 800mm and contains 
82cum concrete. 
 
2.4 Saddle dam. 
A secondary dam was constructed to the south of the existing spillway and to an 
elevation 300mm lower than the main dam. Both the main and saddle dam train 
the water towards the spillway in the event of a major flood event. The saddle 
dam was constructed after stripping the surface materials to a depth of 300mm 
and the foundation was formed by excavating a key trench 2m deep and 4m 
wide. The construction method was similar to that used for the main dam using 
similar soil materials but without any filter or drainage materials. The central core 
of the dam, for a width of 3 meters, was treated with 5% weight of gypsum 
thoroughly mixed with the soil material to counteract any potential soil reactivity.   
As for the main dam, the saddle dam was also cut off at the spillway end by a 
retaining wall founded on clean rock; the wall height varied up to 5.1m and in 
width from 400mm to 900mm. 
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Photo of the completed Saddle Dam looking towards the Spillway 
 
2.5 The Intake works.  
 

 
 
Photo of the completed Intake Works and Access Bridge 
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This section of the works refers to and describes the work that was carried out 
inside the existing dam to remediate the existing intake tower and associated 
items. 
Prior to building a coffer dam to isolate the intake tower, the water level in the 
dam was lowered to 885RL by draining the dam through a DN600 scour line; the 
water flowed downstream to the primary town supply dam at Suma Park. The 
coffer dam was constructed entirely of local soil materials won from stripping the 
downstream face of the existing embankment and from the local borrow pit. On 
completion the supernatant water was pumped into the main dam and the mud 
was removed by excavators. The floor was then cleaned to bedrock and the 
existing DN600 DICL scour line was extended 25m to the intake tower and 
encased in reinforced concrete. The extension of the scour line allows a plug to 
be inserted into the pipe collar by lowering the plug on a winch from the intake 
tower. With the plug installed, maintenance work can be carried out on the scour 
line fittings in the valve pit outside the dam. 
During excavation works inside the coffer dam, it was discovered that the 
foundations of the four concrete columns that form the support structure for the 
intake tower required remedial work. This required the construction of a 
reinforced concrete foundation that secured the four columns into one foundation 
slab.  
Access to the 14m high tower previously required the use of a boat; part of the 
project required the installation of an access bridge from the existing dam crest to 
the top of the tower. The bridge was designed, fabricated and installed by the 
principal contractor as part of the contract works. The design of the coffer dam 
was also the responsibility of the principal contractor. 
 
 
Conclusion 
The project was understood and accepted by the main parties to the contract as 
being very successful. 
There was over 46,000 man hours consumed on the site with no lost time injury, 
three minor accidents and two incidents that had the potential to become OH&S 
issues. 
Over 300 inspection and test plans were documented as evidence that the works 
were constructed in accordance with the specifications. 
There was no environmental incident resulting in significant damage to any 
aspect of the environment; this was verified by frequent site inspections and 
monthly inspections by an independent environmental specialist.  
 


