






Background to the Project
> 2003 Dept Natural Resources and Water took 

operational control of Ibis Dam and the Irvinebank 
Town Water Supply.  

> The town water is drawn from the Ibis Dam 
storage.

> The Department maintains the town water supply 
infrastructure including the gravity main and two 
reservoirs.

> The distribution system beyond the reservoirs is 
owned and operated by the residents of 
Irvinebank.

> In June of 2004 a condition assessment was 
carried out on the water supply infrastructure.

> The original gravity main was replaced in the mid 
1960’s with 100 mm diameter galvanised victaulic
jointed pipeline laid on the ground and the addition 
of two fibreglass reservoirs ex Tully hydro scheme.



> Conclusion of condition audit was to operate the 
gravity main in breakdown mode for the 
foreseeable future.  A number of items were listed 
backlog maintenance and two major items were 
listed for replacement including the reservoirs and 
the gravity main.

> The reservoirs have been replaced and a 
systematic replacement of the gravity has 
commenced.

> An operational program was developed, including 
cleaning of the pipeline and reservoirs and regular 
water sampling and testing.  

> A Connection Agreement and a Customer Service 
Agreement were developed.  These agreements 
highlighted the fact that the water supply is non-
potable and should not be used for drinking.

> In 2004 a water sample resulted in Arsenic 
concentrations being greater than recommended by 
Australian Drinking Water Guidelines.



> This and later results were referred to Queensland Health 
and on their recommendation, the Connection Agreement 
was modified to inform households that the water supply 
contained arsenic at concentrations greater than 
recommended by the ADWG and water was not to be 
consumed.  All householders signed the agreement.

> A study was then undertaken to determine the source of the 
contaminants including arsenic.



The Problem and the Assumptions

> Elevated levels of arsenic in the town 
water supply

> What were the causes of the 
contamination?

> The sources of the contamination 
were assumed to be the abandoned 
mine sites and shafts surrounding the 
dam and during the project particularly 
the Governor Norman Mine

> Did seasonality associated with wet 
season runoff effect the levels?

> Catchment geology



The Sampling Methodology

> Four surveys in pre and post dry and 
the wet Seasons (March, April, July 
and February)

> Initially sampling locations upstream, 
downstream of the Dam, this was 
expanded to include surrounding 
derelict mine sites, town water supply 
pipes and domestic taps

> Water quality (insitu and samples) 
including stratification and sediment 
sampling 

> Compared against ANZECC 
ecosystem, recreational and sediment 
Guidelines and National Drinking 
Water Guidelines



The Initial Sampling: March 2005

> Generally all water quality were within 
the Guideline trigger values for insitu
and metals

> The Dam was stratified 
> Metals were within Guideline trigger 

values except for Arsenic below 10m 
and down stream

> Sediments in the Dam were elevated 
for Arsenic 

>



Additional Sampling: March 2005

> Undertaken at the Governor Norman 
Mine Site, and two locations at two 
upstream sites and from the pigged 
town water supply pipe

> Surface water and sediment analysis 
indicated that upstream and mine 
sites were largely within Guideline 
trigger values 

> The town water supply pipe sediment 
was extremely highly elevated for 
Arsenic (590mg/kg)



Town Water Supply Pipe and Household 
Testing: April 2005
> Six sediment and 17 water samples were 

collected
> All the Arsenic concentrations exceeded 

the DW Guidelines (except two sites). 
Arsenic concentrations were up to 47 times 
greater than the ISQG High.  

The samples collected at Robyn Perks’
house where flocculation was undertaken 
exceeded the Drinking Water Guidelines by 
the least amount (0.001 mg/L), 

The samples collected at Jeanette’s 
house and Pipe 6b exceed the Drinking 
Water Guidelines by up to 0.042 mg/L.    

All the Iron concentrations exceed the 
taste threshold outlined in the Drinking 
Water Guidelines (5.5 mg/L). 

>



Health Issues: May 2005

> Water
The water quality results while high 

(10-16 times the recommended 
guidelines) fall within the safety 
buffer factored into the guidelines.  
The duration of exposure to water of 
this level to cause toxicity would be 
to drink 2 L/day for 5-7 years.

The water supply was safe for 
bathing and primary contact.  Dermal 
uptake for Arsenic is poor.  

> Flocculation resulted in exceedences
of only 0.0001 above the Guidelines

> Sediment
The levels of Arsenic reported in 

the sediments of the Ibis Dam and 
town water pipes were highly 
elevated in Arsenic.

Exposure to the sediments orally 
(through unwashed hands) or 
through the skin via open cuts has 
the potential to be rapidly 
synthesised into the system.

The high Iron levels would not 
cause detrimental health effects but 
cause water odour making it 
unpalatable.  The Iron levels in the 
water were not at this level.



2nd Sampling Event: April 2005

> Iron was added to the sediment 
sampling

> Surface water samples  except below 
the Dam were generally within 
Guideline trigger values except below 
the Dam for As and Fe

> As concentrations increased at depth
> Sediment was elevated for As and Fe
> As elevated at 10 m



3rd Sampling Event: July 2005

> The Dam was stratifying less in winter 
but the same trends persisted

> However concentrations of all metals 
decreased in winter including As 
which was below the Drinking Water 
Guidelines



4th Sampling Event: February 2006

> The Dam was again more strongly 
stratified 

> Particularly for As, Zn and Fe at depth
> As at 10m
> Largely the Dam is within Guidelines 

including Recreational for As



The Actions Undertaken to Resolve the 
Contamination

> Divers undertook survey to identify 
placement of the intake pipe

> Pipe was angled down into 
contaminated sediments

> Largely the dam was suitable for 
ecosystem and recreational use due 
to water buffering of tailings and 
contaminated water

> Arsenic only was elevated above 
drinking water guidelines below 10 
metres seasonally

> Snorkel was added to ensure the 
water intake always was above 10m 
depth

> Customer Service Standards were 
amended to highlight that water was not 
suitable for consumptive use.  A notice 
was issued to all households connected to 
the supply.  In addition, all public taps 
within the town (including the school), 
have been labelled not for drinking.  
Everyone in this situation has signed a 
customer connection agreement stating 
that they will not consume the water.

> Scouring of the pipeline and cleaning of 
the tanks are dealt with through a site 
specific safety plan.



Final Resolution

> To overcome the intake of silts, a 
variable depth floating intake was 
installed.  This enabled water to be 
drawn from a more suitable zone.

> Later water samples showed 
arsenic levels at or below the 
recommended ADWG.

> The raised inlet has reduced the 
frequency of the gravity main and 
reservoir cleaning due to the 
exclusion of silts.




