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Yarrabah Drinking Water Quality Management Plan 
 
 

1. Registered Service Details 
 
 

Service Provider: Yarrabah Aboriginal Shire Council 
 

Contact details: 56 Sawmill Road, Yarrabah QLD 4871 
 

Phone: (07) 4056 9120; Fax: (07) 40569167 
 

SPID: 152 
 

Service details: 
 

Scheme 
name 

Operator Communities 
served 

Current Projected in 10 years 
Population Connections Demand 

ML/d 
Population Connections Demand 

ML/d 
Yarrabah Yarrabah 

Aboriginal 
Shire 
Council 

Yarrabah 4500 750 1.7PB 2 5500 
(approx.) 

850 
(approx.) 

2.0 
(approx.) 
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2. Details of Infrastructure 
 

Schematics  

Overall Schematic  
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Water Disinfection Diagram 
 

 
 

Water Supply Description 
 

Yarrabah Aboriginal Shire Council (YASC) is responsible for the provision, operation and maintenance of infrastructure 
used to source, treat and transport potable water to the community. 

 
The scheme consists of a relatively simple water treatment and supply system. Groundwater is sourced from the Bukki 
Road borefield. Bores 5 and 6 are the primary production bores, with bores 2 and 7 about to be commissioned subject 
to final approval from the Water Regulator. Submersible pumps transport raw water to the treatment plant for pH 
adjustment and disinfection. There is currently no filtration step to manage raw water turbidity prior to disinfection 
(refer to RMIP).  
 
Under normal operating conditions, the mildly acidic raw water is dosed with sodium hydroxide to raise the pH prior to 
disinfection. The pH balancing system is currently offline (refer to RMIP). 
 
A duty/standby pump system is used to inject liquid sodium hypochlorite 10% w/v to achieve target free chlorine 
concentrations of 2.0 mg/L before the reservoirs and 1.5 mg/L after the reservoirs (in the reticulation system). Under 
normal operating conditions, this is an automated, fixed-paced process controlled via supervisory control and data 
acquisition (SCADA) and monitored by an inline chlorine analyser. Operation of the SCADA system is currently 
compromised (very limited functionality), leading to a heavy reliance on manual sodium hypochlorite dosing rate adjustment 
based on daily manual water quality monitoring results (refer to RMIP). 
 
Treated water is stored in 2 concrete reservoirs at higher elevation than the township. Treated water is distributed to 
the community via a reticulation system. Six (6) water quality monitoring points have been established across the 
reticulation system – at Jilgi, Djenghi, Mutkin, Police Station, Primary School and Workshop Street.  
 
Historically, surface water was drawn from Reeves Creek. The Reeves Creek supply has been disconnected, however it 
remains a viable alternative supply should there be an operational need in the future. The turbidity of Reeves Creek 
source water is known to rise after significant rainfall.  

Raw Water Source 
(Bore)

Dosing Shed 
(Chlorine & pH)

Reserviors (x2)

Reticulation Network
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Infrastructure  details 

 
Sources 
 
Bores – Bukki Road 
 
Aquifer type 
and area 

Yarrabah is positioned above quarternary alluvium, beach sand and colluvial (hill wash) sediment, 
which form a valley plain approximately 7 km long and 3 km wide. The valley is bordered by granite 
ranges to the east and west. 
 
The Bukki Road borefield is located south-east of the Yarrabah township, in a low-lying area adjacent to 
swampland. The strata beneath the Bukki Road borefield consist of alternating layers of sand and clay 
to a depth of over 120 m. Unconfined aquifer sequences (water-bearing layers of sand) have an 
uneven vertical distribution with bore depths ranging from 45 to 121 m. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Reliability The unconfined aquifer is recharged directly by rainfall. Groundwater levels respond almost 
immediately to significant rainfall events. To a lesser extent, recharge also occurs via infiltration 
from overland flow and from ephemeral creeks draining off the granite ranges.  
 
The borefield provides a reliable supply of raw water across all seasons. The bores are run 
alternately to allow recovery time between pumping cycles. 
 Operation Under normal operating conditions, SCADA setpoints for low (70%) and high (95%) water levels in 
the reservoirs allow for automated operation of the bores. 
 
Generally, only 1 bore is operated at any given time.  Two (2) bores can be run simultaneously if/when there 
is an operational need to rapidly fill the reservoirs. The bores are left to recover between pumping cycles in 
accordance with drawdown testing report recommendations. 
 
 Water 

quality 
issues 

Low groundwater pH is common along the Wet Tropical coast of Far North Queensland due to the 
rapid decomposition rate of organic matter in the soil profile and the subsequent formation of humic 
and fulvic acids. 
 
Overall, the raw water that is sourced from the Bukki Road borefield is generally of good quality. 
Raw water pH from the bores is typically between 5.8 and 6.4, which is below the Australian Drinking 
Water Guidelines (ADWG) range of 6.5 to 8.5. This can have a detrimental impact on water disinfection 
and lead to corrosion issues. Yarrabah has an automated pH correction system at the water treatment 
plant to bring the raw water pH up to guideline range prior to disinfection. However, the pH correction 
system is currently out of service. It is understood that this issue will be addressed in upcoming water 
treatment plant upgrades (refer to RMIP).  
 
Raw water turbidity of less than 1 NTU has been set as a target to achieve adequate disinfection and to 
prevent the formation of disinfection by-products. Raw water turbidity from the bores is typically found 
to be below 1 NTU, however turbidity results in excess of 20 NTU have been recorded in 2022 (bore 2). 
Variable raw water turbidity can be controlled by adding pre-disinfection filtration to the treatment 
process, blending the water with less turbid water from another bore, isolating a turbid water source and 
switching to a less turbid source and/or adding an inline turbidity monitoring and bypass point prior to 
disinfection (refer to RMIP).  
 
The sand sequences of the aquifer are known to contain dissolved iron and manganese. Raw water quality 
monitoring results have returned iron and manganese results above aesthetic ADWG values, however 
there has been no exceedance of health-based guidelines. 
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 PB2 PB5 PB6 PB7 
% of supply     
 Current 0% * 50% 50% 0%* 

Future Back up supply 25% 25% 50% 
Pump type Grundfos 
Capacity (L/s) 30.4 25 22 35 
Bore depth 
(m) 

46.5 ≈ 45  ≈ 45  121 

Bore head 
details 

  Raised above natural ground level and surrounded by concrete pads. 

Casing 
material 

PVC and steel. 

  *DRDMW approval pending for operation of bores 2 and 7. 

Status of other bores: 

 

PB 3 Offline 

PB 4(a) Offline 

 
 
    Reeves Creek (offline) 

 
Type Weir 
% of supply  
Current 0% 

Disconnected/isolated.  
 Future 0%  
 

Emergency The Reeves Creek supply has been disconnected, however it remains a viable alternative 
supply should there be an operational need in the future. 

Reliability The small size of the weir and relatively small size of the creek means that in the dry season 
the creek may have an unreliable flow.  

Intake details Screened inlet chamber. Fixed level off-take. Raw water flows from the intake weir under 
gravity through a 225 mm diameter PVC pipe. 

Source pipeline Mostly underground and not susceptible to damage by vandalism, landslides, falling 
trees or fire. 

Intake pipe age 
range 

Installed in 2008. 

Intake protection Screened to prevent debris/flood damage. 
Operation Gravity fed but flow controlled through an altitude valve which responds to water levels in 

the reservoirs.  
 

Water quality issues Generally good quality water, except for elevated turbidity following rainfall events. Low 
pH is corrected to control corrosion and aggressivity. No issues with algal blooms. 
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Treatment: Disinfection 
 

Name Yarrabah Water Treatment Plant 

Process 
Sodium Hypochlorite (to kill harmful bacteria and provide residual disinfection), 
Sodium Hydroxide (to correct pH).  

Capacity 

Maximum raw water flow rate is 35 L/s. Sodium hypochlorite dosing rate is set to achieve a 
free chlorine concentration of 2 mg/L pre-reservoir.  Fresh stock of sodium hypochlorite is 
readily available from the supplier in Cairns (ordered as needed to ensure regular stock 
rotation and to minimise storage time).  

Chemicals  added 
Sodium hypochlorite (chlorination) 10% w/v purchased as liquid. 
Sodium hydroxide purchased as liquid (offline). 

 
Disinfection 

 
Location At water treatment plant (chlorine shed) prior to reservoirs 
Type Injection 
Target residual level 2 mg/L 
Duty / standby 2 pumps  
Dosing arrangement Dosing pumps operated manually, however plans in place to have this 

automated through SCADA and treatment plant upgrade.  
• Sodium hypochlorite – 2 pumps 
• Sodium hydroxide – 2 pumps 
 

 

Chlorine storage and turnover Sodium hypochlorite is purchased as 10% w/v available chlorine. 
Generally more concentrated solutions (>13%) are instable and can 
form chlorate. The chlorine containers are stored indoors so that no 
direct sunlight hits the containers. The chlorine stock usually lasts for a 
period of 2 months, and there is always sufficient stock available at hand 
from Cairns. High quality chlorine is purchased from Coogee Chemicals 
to ensure there are no or minimum impurities. 

Alarms Daily monitoring of free and total chlorine concentration 
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Distribution and Reticulation Reservoirs 

Name Reservoir 1 and Reservoir 2 
Capacity 2x 2.5ML 
Roofed Yes 
Vermin-proof Yes 
Runoff from roof Directed away, opening on top has raised lip which is then securely covered. 
Cleaning Bi-annually by Council Water Crew 
Filling Controlled through SCADA (automatic). Low level (70%) and high level (95%) 

 

Pipes 
 

Pipe material(s) Reticulation includes a 200mm uPVC main from the chlorination shed to the 
town plus 150mm, 100mm and 50mm AC, DICL or uPVC. Only 200m of AC main 
exist and a project has commenced (April 2022) to reline internal surface of the 
main with HDPE.   

Age range Old pipes. Project to replace all AC pipes to be completed in 2022.   
Length of mains 15 km 
Issues with dead ends No 
High pressure issues Yes, causes main breaks 
Low pressure issues No 
Flushing Monthly or as required due to elevated turbidity  
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Key  Stakeholders 
 

Organization Relevance How the stakeholder is engaged 
Yarrabah community Consumers or customers Informed of water quality issues when 

required through leaflets, letterbox, 
community notice and radio. Vulnerable 
customers such as the hospital are 
informed simultaneously as it is a small 
community. 

YASC Overall operational management, budget 
and finances 

Kept up to date and informed of water 
operations. Compliance with DWQMP. 

YASC (Mechanics)  For generator servicing Makers of the generator hence 
contracted for servicing yearly. 

Coogee Chemicals  Good quality chemicals, availability and 
supply of stock 

Provider has confidence in chemical 
supplier as it is a reputable company 
with a good record. 

QLD Water 
Directorate  

SWIMlocal    Data capture and reporting.  

JM Switchboards Pty Ltd Switchboard Maintenance and repair 

MW Standing Electrical contractor Maintenance and repair 

Electricity company For pumping water from bore fields Ergon company agreement with 
Government for essential services. 

Department of Regional 
Development, 
Manufacturing and 
Water (DRDMW) 

Regulator Review and approve DWQMP, 
water quality incidents reported to 
DRDMW. 

QBuild (Building and 
Assets Services) 

Consumer -  end plumbing Responsible for plumbing issues inside 
households 

Queensland Health Health regulator Provides advice for drinking water 
incidents when required. 

Cairns Regional 
Council Water & 
Waste Laboratory 

Verification testing Provides results for verification 
monitoring. Samples collected and sent to 
them for analysis. 
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3. Identify Hazards and Hazardous Events 

 
Water Quality Information 

 
The water quality results for the parameters tested are provided below.  These results were used to inform the hazard 
identification and risk assessment process. See section:  
 

i. Raw water 
a. Bore 2 
b. Bore 5 
c. Bore 6; and  
d. Bore 7 

 
ii. Treated Water. 

a. Aged care facility (Mutkin) 
b. Council Office 
c. Djenghi   
d. Jilgi 
e. Police Station  
f. Primary School  
g. Workshop Street 

 
Data sourced from NATA accredited laboratory verification testing results as well as in field operational testing. Unless otherwise 
specified the results are from the NATA laboratory. 
 
DRDMW approval is pending to bring Bores 2 and 7 online, these bores are currently in a commissioning phase which has included 
testing of water production rates, recovery and draw-down rates and raw water quality. The water quality results for all 
production bores are presented in the tables below.  The earliest data is from 2018, prior to this date the primary water source 
was Bore 4 as well as some percentage from Reeves Creek, both supplies have since been decommissioned and disconnected 
from the supply. 
 
ADWG limits have been applied to the raw water results to identify water quality parameters that do not meet the guidelines 
prior to treatment this highlights potential hazards and informs the risk assessments. 
 
Of the data available the only exceedances observed were of aesthetic guideline limits. Low pH is known to occur in coastal 
groundwaters in the area as a result of humic and fulvic acids forming in the soil profiles. Although pH outside an optimal range 
can reduce the efficacy of sodium hypochlorite as a disinfectant, long-term verification monitoring of E. coli has not indicated that 
this is a concern. Other aesthetic values with exceedances included turbidity, iron and colour. The impact on treatment and final 
water quality is managed operationally with continuous online monitoring and selective pumping from bores, as well as 
verification monitoring of raw water and testing for selected parameters in the reticulation network – based on risk assessments. 
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Raw Water Quality Results 
 
 

Sampling Location Bore 2 
Parameter Time Period No. of Samples Summary of Results ADWG Guideline 

Value 
No of Samples 
Exceeding ADWG 
Guideline Value 

Comment 
Maximum Value Average Value Minimum Value 

pH (Field) Jul 2021 – Apr 2022 52 6.9 6.35 5.9 6.5 – 8.5* 30  
pH  Oct 2021 – Mar 2022 6 6.4 6 5.6 6.5 – 8.5* 6  
Turbidity (Field) Jul 2021 – Apr 2022 52 23.2 NTU 3.07 NTU 0.15 NTU 5 NTU* 8  
Turbidity Oct 2021 – Mar 2022 6 54 NTU 16.45 NTU 0.1 NTU 5 NTU* 4  
E. Coli Oct 2021 – Mar 2022 6 <1 CFU/100mL <1 CFU/100mL <1 CFU/100mL <1 CFU/100mL 0  
Total coliforms Oct 2021 – Mar 2022 6 >100 CFU/100mL 39.7 CFU/100mL est 1 CFU/100mL    
Heterotrophic Plate 
Count 

Oct 2021 – Mar 2022 6 280 CFU/mL 130 CFU/mL <10 CFU/mL    

Aluminium Oct 2021 – Mar 2022 6 0.085 mg/L 0.029 mg/L 0.029 mg/L 0.2 mg/L 0  
Arsenic Oct 2021 – Mar 2022 6 0.0038 mg/L 0.0019 mg/L 0.0002 mg/L 0.01 mg/L 0  
Barium Oct 2021 – Mar 2022 6 0.018 mg/L 0.014 mg/L 0.012 mg/L 2 mg/L 0  
Calcium Oct 2021 – Mar 2022 6 4.5 mg/L 1.725 mg/L 0.5 mg/L    
Chromium Oct 2021 – Mar 2022 6 0.0017 mg/L 0.0011 mg/L 0.0005 mg/L 0.05 mg/L 0  
Copper Oct 2021 – Mar 2022 6 0.009 mg/L 0.004 mg/L 0.001 mg/L 2 mg/L 0  
Iron Oct 2021 – Mar 2022 6 8.54 mg/L 3.54 mg/L 0.479 mg/L 0.3 mg/L* 6  
Lead Oct 2021 – Mar 2022 6 0.0015 mg/L 0.001 mg/L 0.0015 mg/L 0.01 mg/L 0  
Magnesium Oct 2021 – Mar 2022 6 2.3 mg/L 1.2 mg/L 0.75 mg/L    
Manganese Oct 2021 – Mar 2022 6 0.0534 mg/L 0.0317 mg/L 0.0129 mg/L 0.5 mg/L 0  
Molybdenum Oct 2021 – Mar 2022 6 0.0033 mg/L 0.0027 mg/L <0.0005 mg/L 0.05 mg/L 0  
Nickel Oct 2021 – Mar 2022 6 0.0011 mg/L 0.00085 mg/L <0.0005 mg/L 0.02 mg/L 0  
Potassium Oct 2021 – Mar 2022 6 4.2 mg/L 3.6 mg/L 3.3 mg/L    
Silicon Oct 2021 – Mar 2022 6 53 mg/L 35 mg/L 29 mg/L    
Sodium Oct 2021 – Mar 2022 6 23 mg/L 14.2 mg/L 11 mg/L 180 mg/L* 0  
Zinc Oct 2021 – Mar 2022 6 0.047 mg/L 0.0366 mg/L <0.008 mg/L 3 mg/L* 0  

Chloride Oct 2021 – Mar 2022 6 27 mg/L 18 mg/L 14 mg/L 250 mg/L* 0  
Fluoride Oct 2021 – Mar 2022 6 0.24 mg/L 0.082 mg/L 0.03 mg/L 1.5 mg/L 0  
Nitrate Oct 2021 – Mar 2022 6 0.07 mg/L 0.06 mg/L <0.01 mg/L 50 mg/L 0  
Nitrite Oct 2021 – Mar 2022 6 0.02 mg/L 0.015 mg/L <0.01 mg/L 3 mg/L 0  
Total Oxidised 
Nitrogen 

Oct 2021 – Mar 2022 6 0.08 mg/L 0.066 mg/L <0.01 mg/L    

Sulfate Oct 2021 – Mar 2022 6 4 mg/L 2.5 mg/L 1.9 mg/L 250 mg/L* 0  
Apparent Colour Oct 2021 – Mar 2022 6 110 Pt/Co units  41.4 Pt/Co units 1.2 Pt/Co units 15 HU* 4  
Electrical 
Conductance 

Oct 2021 – Mar 2022 6 180 µS/cm 111.5 µS/cm 77 µS/cm    

Total Alkalinity Oct 2021 – Mar 2022 6 39 mg CaCO3/L 19 mg CaCO3/L 9.9 mg CaCO3/L    
Total Dissolved Solids Oct 2021 – Mar 2022 6 140 mg/L 92 mg/L 70 mg/L 600 mg/L* 0  
Total Hardness Oct 2021 – Mar 2022 6 21 mg CaCO3/L 9.3 mg CaCO3/L 4.3 mg CaCO3/L 200 mg/L   
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Sampling Location Bore 5 
Parameter Time Period No. of Samples Summary of Results ADWG Guideline 

Value 
No of Samples 
Exceeding ADWG 
Guideline Value 

Comment 
Maximum Value Average Value Minimum Value 

pH (Field) Jul 2021 – Apr 2022 49 7.2 6.53 5.8 6.5 – 8.5* 13  
pH  Aug 2018 – Apr 2022 3 6.9 6.7 6.5 6.5 – 8.5* 0  
Turbidity (Field) Jul 2021 – Apr 2022 49 2.26 NTU 0.42 NTU 0.01 NTU 5 NTU* 0  
Turbidity Aug 2018 – Apr 2022 3 0.2 NTU 0.15 NTU <0.1 NTU 5 NTU* 0  
E. coli Aug 2018 – Apr 2022 3 <1 CFU/100mL <1 CFU/100mL <1 CFU/100mL <1 CFU/100mL 0  
Total coliforms Aug 2018 – Apr 2022 2 Est 1 CFU/100mL <1 CFU/100mL <1 CFU/100mL    
Heterotrophic Plate 
Count 

Aug 2018 – Apr 2022 3 <10 CFU/mL <10 CFU/mL <10 CFU/mL    

Aluminium Aug 2018 – Apr 2022 3 <0.015 mg/L <0.015 mg/L <0.015 mg/L 0.2 mg/L 0  
Arsenic Aug 2018 – Apr 2022 3 0.0006 mg/L 0.00053 mg/L 0.0005 mg/L 0.01 mg/L 0  
Calcium Aug 2018 – Apr 2022 3 5.3 mg/L 5.13 mg/L 5 mg/L    
Copper Aug 2018 – Apr 2022 3 0.021 mg/L 0.0145 mg/L <0.001 mg/L 2 mg/L 0  
Iron Aug 2018 – Apr 2022 3 0.296 mg/L 0.292 mg/L 0.288 mg/L 0.3 mg/L* 0  
Lead Aug 2018 – Apr 2022 3 0.0016 mg/L 0.0014 mg/L <0.0005 mg/L 0.01 mg/L 0  
Magnesium Aug 2018 – Apr 2022 3 2.2 mg/L 2.07 mg/L 2 mg/L    
Manganese Aug 2018 – Apr 2022 3 0.0245 mg/L 0.0242 mg/L 0.0237 mg/L 0.5 mg/L 0  
Potassium Aug 2018 – Apr 2022 3 4 mg/L 3.9 mg/L 3.8 mg/L    
Silicon Aug 2018 – Apr 2022 3 58 mg/L 56 mg/L 54 mg/L    
Sodium Aug 2018 – Apr 2022 3 22 mg/L 21.7 mg/L 21 mg/L 180 mg/L* 0  
Chloride Aug 2018 – Apr 2022 3 16 mg/L 15.7 mg/L 15 mg/L 250 mg/L* 0  
Fluoride Aug 2018 – Apr 2022 3 0.36 mg/L 0.317 mg/L 0.26 mg/L 1.5 mg/L 0  
Apparent Colour Aug 2018 – Apr 2022 3 1.3 Pt/Co units  1.15 Pt/Co units <1 Pt/Co units 15 HU* 0  
Electrical 
Conductance 

Aug 2018 – Apr 2022 3 160 µS/cm 153.3 µS/cm 150 µS/cm    

Total Alkalinity Aug 2018 – Apr 2022 3 88 mg CaCO3/L 59.7 mg CaCO3/L 43 mg CaCO3/L    
Total Dissolved Solids Aug 2018 – Apr 2022 3 130 mg/L 130 mg/L 130 mg/L 600 mg/L* 0  
Total Hardness Aug 2018 – Apr 2022 3 22 mg CaCO3/L 21.3 mg CaCO3/L 21 mg CaCO3/L 200 mg/L   
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Sampling Location Bore 6 
Parameter Time Period No. of Samples Summary of Results ADWG Guideline 

Value 
No of Samples 
Exceeding ADWG 
Guideline Value 

Comment 

Maximum Value Average Value Minimum Value    
pH (Field) Jul 2021 – Apr 2022 32 6.8 6.3 5.8 6.5 – 8.5* 21  
pH  Aug 2018 –Apr 2022 3 6.4 6.17 6.0 6.5 – 8.5* 2  
Turbidity (Field) Jul 2021 – Apr 2022 31 5.32 NTU 0.69 NTU 0.01 NTU 5 NTU* 1  
Turbidity Aug 2018 –Apr 2022 3 0.1 NTU 0.15 NTU <0.1 NTU 5 NTU* 0  
E. coli Aug 2018 –Apr 2022 3 <1 CFU/100mL <1 CFU/100mL <1 CFU/100mL <1 CFU/100mL 0  
Total coliforms Aug 2018 –Apr 2022 3 est 2 CFU/100mL est 2 CFU/100mL <1 CFU/100mL    
Heterotrophic Plate 
Count 

Aug 2018 –Apr 2022 3 430 CFU/mL 430 CFU/mL <10 CFU/mL    

Aluminium Aug 2018 –Apr 2022 3 0.032 mg/L 0.032 mg/L <0.015 mg/L 0.2 mg/L 0  
Arsenic Aug 2018 –Apr 2022 3 0.0003 mg/L 0.00023 mg/L 0.0002 mg/L 0.01 mg/L 0  
Calcium Aug 2018 –Apr 2022 3 2.6 mg/L 4.5 mg/L 6.6 mg/L    
Copper Aug 2018 –Apr 2022 3 0.027 mg/L 0.012 mg/L 0.001 mg/L 2 mg/L 0  
Iron Aug 2018 –Apr 2022 3 1.13 mg/L 0.783 mg/L 0.447 mg/L 0.3 mg/L* 3  
Lead Aug 2018 –Apr 2022 3 0.0015 mg/L 0.0015 mg/L <0.0005 mg/L 0.01 mg/L 0  
Magnesium Aug 2018 –Apr 2022 3 5.1 mg/L 3.5 mg/L 2.1 mg/L    
Manganese Aug 2018 –Apr 2022 3 0.0473 mg/L 0.0320 mg/L 0.0165 mg/L 0.5 mg/L 0  
Potassium Aug 2018 –Apr 2022 3 6.6 mg/L 5.5 mg/L 4.6 mg/L    
Silicon Aug 2018 –Apr 2022 3 50 mg/L 47.7 mg/L 46 mg/L    
Sodium Aug 2018 –Apr 2022 3 38 mg/L 29.7 mg/L 21 mg/L 180 mg/L* 0  
Chloride Aug 2018 –Apr 2022 3 82 mg/L 53 mg/L 30 mg/L 250 mg/L* 0  
Fluoride Aug 2018 –Apr 2022 3 0.18 mg/L 0.157 mg/L 0.14 mg/L 1.5 mg/L 0  
Apparent Colour Aug 2018 –Apr 2022 3 4.1 Pt/Co units  3.6 Pt/Co units <1 Pt/Co units 15 HU* 0  
Electrical 
Conductance 

Aug 2018 –Apr 2022 3 320 µS/cm 233.3 µS/cm 160 µS/cm    

Total Alkalinity Aug 2018 –Apr 2022 3 23 mg CaCO3/L 19.7 mg CaCO3/L 16 mg CaCO3/L    
Total Dissolved Solids Aug 2018 –Apr 2022 3 220 mg/L 166.7 mg/L 120 mg/L 600 mg/L* 0  
Total Hardness Aug 2018 –Apr 2022 3 37 mg CaCO3/L 25.6 mg CaCO3/L 15 mg CaCO3/L 200 mg/L   
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* Aesthetic Guideline 
 
 

Sampling Location Bore 7 
Parameter Time Period No. of Samples Summary of Results ADWG Guideline 

Value 
No of Samples 
Exceeding ADWG 
Guideline Value 

Comment 
Maximum Value Average Value Minimum Value 

pH (Field) Nov 2021 – Apr 2022 24 7.19 6.39 5.9 6.5 – 8.5* 15  
pH  Jan 2022 – Mar 2022 3 6.2 6.3 6.2 6.5 – 8.5* 3  
Turbidity (Field) Nov 2021 – Apr 2022 24 3.64 NTU 1.03 NTU 0.01 NTU 5 NTU* 0  
Turbidity Jan 2022 – Mar 2022 3 11 NTU 4.6 NTU 0.8 NTU 5 NTU* 1  
E. coli Jan 2022 – Mar 2022 3 <1 CFU/100mL <1 CFU/100mL <1 CFU/100mL <1 CFU/100mL 0  
Total coliforms Jan 2022 – Mar 2022 3 est 2 CFU/100mL <1 CFU/100mL <1 CFU/100mL    
Heterotrophic Plate 
Count 

Jan 2022 – Mar 2022 3 50 CFU/mL 33 CFU/mL 10 CFU/mL    

Aluminium Jan 2022 – Mar 2022 3 0.02 mg/L 0.02 mg/L <0.015 mg/L 0.2 mg/L 0  
Arsenic Jan 2022 – Mar 2022 3 0.0019 mg/L 0.0017 mg/L 0.0016 mg/L 0.01 mg/L 0  
Barium Jan 2022 – Mar 2022 3 0.032 mg/L 0.031 mg/L 0.03 mg/L 2 mg/L 0  
Calcium Jan 2022 – Mar 2022 3 12 mg/L 12 mg/L 12 mg/L    
Chromium Jan 2022 – Mar 2022 3 <0.0005 mg/L <0.0005 mg/L <0.0005 mg/L 0.05 mg/L 0  
Copper Jan 2022 – Mar 2022 3 0.004 mg/L 0.003 mg/L 0.002 mg/L 2 mg/L 0  
Iron Jan 2022 – Mar 2022 3 6.29 mg/L 4.85 mg/L 3.8 mg/L 0.3 mg/L* 3  
Lead Jan 2022 – Mar 2022 3 <0.0005 mg/L <0.0005 mg/L <0.0005 mg/L 0.01 mg/L 0  
Magnesium Jan 2022 – Mar 2022 3 4 mg/L 3.9 mg/L 3.69 mg/L    
Manganese Jan 2022 – Mar 2022 3 0.191 mg/L 0.189 mg/L 0.187 mg/L 0.5 mg/L 0  
Molybdenum Jan 2022 – Mar 2022 3 0.0007 mg/L 0.0007 mg/L <0.0005 mg/L 0.05 mg/L 0  
Nickel Jan 2022 – Mar 2022 3 0.0011 mg/L 0.00095 mg/L <0.0005 mg/L 0.02 mg/L 0  
Potassium Jan 2022 – Mar 2022 3 8.6 mg/L 8.56 mg/L 8.5 mg/L    
Silicon Jan 2022 – Mar 2022 3 32 mg/L 31.3 mg/L 31 mg/L    
Sodium Jan 2022 – Mar 2022 3 52 mg/L 50.7 mg/L 50 mg/L 180 mg/L* 0  
Zinc Jan 2022 – Mar 2022 3 0.033 mg/L 0.023 mg/L 0.015 mg/L 3 mg/L* 0  

Chloride Jan 2022 – Mar 2022 3 98 mg/L 93.3 mg/L 88 mg/L 250 mg/L* 0  
Fluoride Jan 2022 – Mar 2022 3 0.25 mg/L 0.23 mg/L 0.21 mg/L 1.5 mg/L 0  
Nitrate Jan 2022 – Mar 2022 3 <0.01 mg/L <0.01 mg/L <0.01 mg/L 50 mg/L 0  
Nitrite Jan 2022 – Mar 2022 3 0.01 mg/L 0.01 mg/L <0.01 mg/L 3 mg/L 0  
Total Oxidised 
Nitrogen 

Jan 2022 – Mar 2022 3 0.01 mg/L 0.01 mg/L <0.01 mg/L    

Sulfate Jan 2022 – Mar 2022 3 13 mg/L 12.7 mg/L 12 mg/L 250 mg/L* 0  
Apparent Colour Jan 2022 – Mar 2022 3 82 Pt/Co units  31 Pt/Co units 2.2 Pt/Co units 15 HU* 1  
Electrical 
Conductance 

Jan 2022 – Mar 2022 3 430 µS/cm 426.7 µS/cm 420 µS/cm    

Total Alkalinity Jan 2022 – Mar 2022 3 34 mg CaCO3/L 30.7 mg CaCO3/L 28 mg CaCO3/L    
Total Dissolved Solids Jan 2022 – Mar 2022 3 260 mg/L 253.3 mg/L 250 mg/L 600 mg/L* 0  
Total Hardness Jan 2022 – Mar 2022 3 46 mg CaCO3/L 46 mg CaCO3/L 46 mg CaCO3/L 200 mg/L   



17  

Treated Water Quality Results 
 

 
Data sourced from NATA accredited laboratory verification testing results as well as in field operational testing. Unless otherwise specified the results are from the 
NATA laboratory.  
 

 
Comment:  
 
Between 2017 and 2022, there was only 1 detection of E.coli out of 273 samples. Raw water pH is typically below the ADWG of 6.5 to 8.5 and sodium 
hydroxide dosing (to raise the pH) has been offline.   

Sampling Location Aged Persons Hostel (Mutkin) 
Parameter Time Period No. of Samples Summary of Results ADWG Guideline 

Value 
No of Samples 
Exceeding ADWG 
Guideline Value 

Comment 
Maximum Value Average Value Minimum Value 

pH (Field) Jan 2021 – Apr 2022 130 7.5 6.6 5.1 6.5 – 8.5* 34  
Turbidity Jul 2018 – Aug 2018 6 1.8 NTU 1.22 NTU 0.1 NTU 5 NTU* 0 * Aesthetic 

Guideline. 
Free Chlorine (Field) Jan 2021 – Apr 2022 268 4.6 mg/L 1.83 mg/L 0.22 mg/L 5 mg/L 0  
Total  Chlorine (Field) Jan 2021 – Apr 2022 267 4.9 mg/L 2.12 mg/L 0.22 mg/L 5 mg/L 0  
E. Coli Jan 2017 – Mar 2022 273 14 CFU/100mL <1 CFU/100mL <1 CFU/100mL <1 CFU/100mL 1  
Heterotrophic Plate 
Count 

Oct 2021 – Mar 2022 62 10 CFU/mL 1.2 CFU/mL <10 CFU/mL  0  
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Comment:  
 
There have been no E.coli detections at the Council office between 2017 and 2022.  

Sampling Location Council Office 
Parameter Time Period No. of 

Samples 
Summary of Results ADWG Guideline 

Value 
No of Samples 
Exceeding ADWG 
Guideline Value 

Comment 
Maximum Value Average Value Minimum Value 

pH  Oct 2017 – Mar 2022 11 7.4 7.11 6.7 6.5 – 8.5* 0  
Turbidity Oct 2017 – Mar 2022 11 12 3.5 <0.1 5 NTU* 3  
E. coli Oct 2017 – Mar 2022 10 <1 CFU/100mL <1 CFU/100mL <1 CFU/100mL <1 CFU/100mL 0  
Total coliforms Oct 2017 – Mar 2022 10 <1 CFU/100mL <1 CFU/100mL <1 CFU/100mL    
Heterotrophic Plate 
Count 

Oct 2017 – Mar 2022 9 40 CFU/mL 25 CFU/mL <10 CFU/mL    

Calcium Oct 2017 – Mar 2022 11 7.9 mg/L 5.88 mg/L 4.3 mg/L    
Copper Oct 2017 – Mar 2022 10 0.056 mg/L 0.0438 mg/L 0.056 mg/L 2 mg/L 0  
Iron Oct 2017 – Mar 2022 10 4.89 mg/L 1.099 mg/L 0.083 mg/L 0.3 mg/L* 3 Aesthetic 

guideline 
Lead Oct 2017 – Mar 2022 10 0.004 mg/L 0.0023 mg/L 0.001 mg/L 0.01 mg/L 0  
Magnesium Oct 2017 – Mar 2022 11 2.1 mg/L 1.74 mg/L 1 mg/L    
Manganese Oct 2017 – Mar 2022 10 0.271 mg/L 0.0446 mg/L 0.0039 mg/L 0.5 mg/L 0  
Potassium Oct 2017 – Mar 2022 11 4.5 mg/L 4.064 mg/L 3.7 mg/L    
Silicon Oct 2017 – Mar 2022 11 59 mg/L 53.9 mg/L 47 mg/L    
Sodium Oct 2017 – Mar 2022 11 30 mg/L 25.2 mg/L 22 mg/L 180 mg/L* 0  
Chloride Oct 2017 – Mar 2022 11 36 mg/L 23.73 mg/L 18 mg/L 250 mg/L* 0  
Fluoride Oct 2017 – Mar 2022 11 0.34 mg/L 0.3 mg/L 0.22 mg/L 1.5 mg/L 0  
Sulfate Oct 2017 – Mar 2022 11 4.6 mg/L 3 mg/L 1.9 mg/L 250 mg/L* 0  
Apparent Colour Oct 2017 – Mar 2022 11 >150 Pt/Co units 27.5  Pt/Co units <1  Pt/Co units 15 HU* 4  
True Colour Oct 2017 – Mar 2022 4 53  Pt/Co units 27  Pt/Co units 10  Pt/Co units 15 HU* 3  
Electrical 
Conductance 

Oct 2017 – Mar 2022 11 200 µS/cm 176.4 µS/cm 160 µS/cm    

Total Alkalinity Oct 2017 – Mar 2022 11 52 mg CaCO3/L 45.6 CaCO3/L 35 CaCO3/L    
Total Dissolved Salts 
(calc) 

Oct 2017 – Mar 2022 11 160 mg/L 144.5 mg/L 130 mg/L 600 mg/L*   

Total Hardness Oct 2017 – Mar 2022 11 25 mg CaCO3/L 21.8 mg CaCO3/L 19  mg CaCO3/L 200 mg/L   
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Sampling Location Djenghi 
Parameter Time Period No. of 

Samples 
Summary of Results ADWG Guideline 

Value 
No of Samples 
Exceeding ADWG 
Guideline Value 

Comment 
Maximum Value Average Value Minimum Value 

pH (Field) Jan 2021 – Apr 2022 153 7.4 6.65 5.1 6.5 – 8.5* 31  
Turbidity Jul 2018 – Aug 2018 66 1.7 NTU 0.37 NTU <0.1 NTU 5 NTU* 0  
Free Chlorine (Field) Jan 2021 – Apr 2022 151 4.8 mg/L 2.27 mg/L 0.35 mg/L 5 mg/L 0  
Total  Chlorine 
(Field) 

Jan 2021 – Apr 2022 151 5.2 mg/L 2.69 mg/L 0.35 mg/L 5 mg/L 1  

E. Coli Jan 2017 – Mar 2022 273 Est. 2 CFU/100mL <1 CFU/100mL <1 CFU/100mL <1 CFU/100mL 2  
 
Comment: 
 
Out of 273 samples, there have been only 2 E.coli detections at Djenghi between 2017 and 2022. Raw water pH is typically below the ADWG of 6.5 to 8.5 and 
sodium hydroxide dosing (to raise the pH) has been offline.  
 
 

Sampling Location Jilgi 
Parameter Time Period No. of 

Samples 
Summary of Results ADWG Guideline 

Value 
No of Samples 
Exceeding ADWG 
Guideline Value 

Comment 
Maximum Value Average Value Minimum Value 

pH (Field) Jan 2021 – Apr 2022 150 7.35 6.63 5.1 6.5 – 8.5* 27  
pH Jul 2018 – Aug 2018 60 7.4 6.795 6.2 6.5 – 8.5* 10  
Turbidity Jul 2018 – Aug 2018 6 1.1 NTU 0.75 NTU 0.1 NTU 5 NTU* 0  
Free Chlorine (Field) Jan 2021 – Apr 2022 144 4.4 mg/L 2.28 mg/L 0.46 mg/L 5 mg/L 0  
Total  Chlorine 
(Field) 

Jan 2021 – Apr 2022 144 5.2 mg/L 2.7 mg/L 0.46 mg/L 5 mg/L 1  

E. Coli Jan 2017 – Mar 2022 273 17 CFU/100mL <1 CFU/100mL <1 CFU/100mL <1 CFU/100mL 1  
 
Comments: 
 
Out of 273 samples, there has only been 1 E.coli detection at Jilgi (2017). Raw water pH is typically below the ADWG of 6.5 to 8.5 and sodium hydroxide 
dosing (to raise the pH) has been offline.   
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Sampling Location Police Station 
Parameter Time Period No. of 

Samples 
Summary of Results ADWG Guideline 

Value 
No of Samples 
Exceeding ADWG 
Guideline Value 

Comment 
Maximum Value Average Value Minimum Value 

pH (Field) Jan 2021 – Apr 2022 129 7.35 6.60 4.5 6.5 – 8.5* 30  
Turbidity Jul 2018 – Aug 2018 6 3.1 NTU 1.63 NTU 0.3 NTU 5 NTU* 0  
Free Chlorine (Field) Jan 2021 – Apr 2022 268 5.0 mg/L 2.16 mg/L 0.27 mg/L 5 mg/L 0  
Total  Chlorine 
(Field) 

Jan 2021 – Apr 2022 268 4.9 mg/L 2.48 mg/L 0.28 mg/L 5 mg/L 0  

Iron Jan 2017 – Mar 2022 33 0.883 mg/L 0.41 mg/L 0.229 mg/L 0.3 mg/L* 20 Aesthetic guideline. 
Manganese Jan 2017 – Mar 2022 33 0.0346 mg/L 0.023 mg/L 0.0168 mg/L 0.5 mg/L   
E. Coli Jan 2017 – Mar 2022 273 Est 3 CFU/100mL <1 CFU/100mL <1 CFU/100mL <1 CFU/100mL 3  

 
Comment: 
 
Out of 273 samples, there have been 3 E.coli detections. The last detection was in July 2018. 
 
 
 

Sampling Location Primary School 
Parameter Time Period No. of 

Samples 
Summary of Results ADWG Guideline 

Value 
No of Samples 
Exceeding ADWG 
Guideline Value 

Comment 
Maximum Value Average Value Minimum Value 

pH (Field) Jan 2021 – Apr 2022 130 7.35 6.59 5.9 6.5 – 8.5* 38  
Turbidity Jul 2018 – Aug 2018 6 5.2 NTU 1.68 NTU 0.2 NTU 5 NTU* 1  
Free Chlorine (Field) Jan 2021 – Apr 2022 269 5.0 mg/L 2.2 mg/L 0.22 mg/L 5 mg/L 0  
Total  Chlorine 
(Field) 

Jan 2021 – Apr 2022 268 5.2 mg/L 2.54 mg/L 0.26 mg/L 5 mg/L 2  

E. Coli Jan 2017 – Mar 2022 273 23 CFU/100mL <1 CFU/100mL <1 CFU/100mL <1 CFU/100mL 3  
 
Comment: 
 
Out of 273 samples, there have been 3 E.coli detections. The last detection was in July 2018. Applying Table 10.3 Examples of comparing monitoring data to 
guideline values (NH & MRC ADWG Version 3.7, p. 168), there were no exceedances of the health-based guideline for total chlorine concentration (single 
significant figure of 5 mg/L). 
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Sampling Location Workshop Street 
Parameter Time Period No. of 

Samples 
Summary of Results ADWG Guideline 

Value 
No of Samples 
Exceeding ADWG 
Guideline Value 

Comment 
Maximum Value Average Value Minimum Value 

pH (Field) Jan 2021 – Apr 2022 151 7.35 6.58 2.9 6.5 – 8.5* 40  
Turbidity Jul 2018 – Aug 2018 6 5.2 NTU 1.88 NTU 0.3 NTU 5 NTU* 1  
Free Chlorine (Field) Jan 2021 – Apr 2022 270 5.2 mg/L 2.17 mg/L 0.22 mg/L 5 mg/L 1  
Total  Chlorine 
(Field) 

Jan 2021 – Apr 2022 268 5.1 mg/L 2.49 mg/L 0.21 mg/L 5 mg/L 1  

Apparent Colour Jan 2017 – Mar 2022 59 36 Pt/Co Units 4.37 Pt/Co Units <1 Pt/Co Units 15 HU* 2  
pH Jan 2017 – Mar 2022 59 7.5 6.83 6.1 6.5 – 8.5* 8  
E. Coli Jan 2017 – Mar 2022 273 17 CFU/100mL <1 CFU/100mL <1 CFU/100mL <1 CFU/100mL 2  

 
Comment:  
 
Out of 273 samples, there have been 2 E.coli detections. The last detection was in July 2018. Applying Table 10.3 Examples of comparing monitoring data to 
guideline values (NH & MRC ADWG Version 3.7, p. 168), there were no exceedances of the health-based guideline for total chlorine concentration (single 
significant figure of 5 mg/L). 
 
 
 
 
  



22  

Drinking water incident history (2017 – 2022) 
 
Drinking water incident details are provided below. Water samples are collected weekly for E.coli analysis from 6 sample 
points in the reticulation system.   
 
 

Date Incident Description 
09/02/2017 DWI-7-152-00009 Detection of E.coli at Police Station, Jilgi, Djenghi, Workshop Street, Mutkin (Aged 

Care Facility) and Primary School.  
 
The investigation found that there appeared to be a number of factors that led to the E.coli results: 
1. 4th February - bore did not automatically turn on resulting in low water levels at the reservoirs. 
2. Reservoirs were filled with a combination of source water from bore and Reeves Creek (4-5 Feb) 
3. Mains were not flushed after this event 
4. Sodium hypochlorite - low concentration of chlorine 
5. Tapping bands in outlet chamber at dosing shed were failing - resulting in low volume of chlorine 
getting into system. 

19/07/2018 DWI-7-152-00010 Detection of E.coli at Police Station (est. 2 cfu/100mL), Primary School (est. 1 
cfu/100mL) and Workshop Street (est. 2 cfu/100mL). 
 
Corrective action:  
Issued Boil Water Alert. 
Switched from bore water to Reeves Creek raw water main. 
Repaired bore 6 raw water main after rupture.  
Flushed mains, checked free chlorine concentration and resampled for E.coli. 
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Customer Services 
 

Customer complaints are lodged to the Council office from where it is reported to the Executive Manager – Works & 
Infrastructure (EM-W&I).  The EM-W&I then contacts the Supervisor Essential Services to inform him of the complaint 
and for corrective actions. A procedure for recording complaints and resolutions needs to be developed and 
implemented. This is part of the improvement program. 

 
 

Catchment Characteristics  

Summary Description  

Yarrabah is situated in the valley between Mission Beach and Oombunghi Beach, approximately 10km directly 
east of Cairns, hence is close to the coast. Yarrabah falls in the Mulgrave-Russell Basin (see map below). However, 
the Reeves Creek catchment is a distinct catchment that drains directly into the Coral Sea. 

 
Basin-wide characteristics 

 
Characteristics Details 

Mulgrave-Russell River Basin area 1,983.97 km2 

Main townships Cairns CBD and southern suburbs of Cairns, Gordonvale, Babinda and 
Yarrabah 

Major land use and industry across 
basin 

Sugarcane farming and sugar production 

Water allocation 
As Yarrabah is not in the Cairns Coast sub-artesian area, the Yarrabah 
Aboriginal Council is not required to hold licenses for its town water supply 
bores.  

Rainfall 
Relatively high average annual rainfall across the catchment, with 
much of the catchment area receiving an average of 4000 mm or more of 
rain each year. 

 
 

Yarrabah area is mostly rural with residential houses. There are no farming or industrial processes in the community. 
The bore holes are relatively isolated from the houses; with a small number of residential properties within a 1 km 
radius of the bores.  
 
The sewage system is reticulated and treated. The sewage treatment plant is located a considerable distance away 
from any bore site.  

 
The bore heads are all raised about a 1 meter with concrete slab around the bores. All bores are fenced and locked. 
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     Local catchment area 
 

Characteristics Details 
Yarrabah local government area 157.29 km2  

 

Topography Low lying flat valley plain.  The bores are on higher ground 
than the town area. 

Soil type Alluvial and colluvial sediments. 
Incidence of major flooding Yes, during cyclone Larry (2010) and cyclone Yasi (2011). 

There was no flooding in the bore areas. Water was present 
in the water treatment plant, but below level at which dosing 
pumps are located. 

Incidence of major bushfires No incidences 
Land use Residential rural. Very low level of development across the 

main aquifer area. The most productive bores are located 
in area that is under pine forest plantation. 

Agriculture, industry, mining, farming No 
Potential  sources  of  microbial  and  chemical 
contamination in the catchment 

Bores: 
Microbial – Not susceptible to 
flooding or pooling. Chemical – No 
Radiological - not suspected 

 
Reeves Creek: 
Microbial – surface run-off. 
Chemical – No 
Radiological - not suspected 
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Map showing the location and spread of the Mulgrave-Russell catchment and Yarrabah. 
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Hazard Identification and risk assessment team 
 
 

Name Position Expertise and system knowledge 

Vincent Schrieber Essential Services Supervisor System operator with 20 years of experience. Overall 
understanding of the water supply, hazards and 
hazardous events, and operations. 

Preston Andrews Director of Works and 
Infrastructure 

Director with over 2 years of experience in delivery of water 
and waste infrastructure, O&M in Aboriginal communities 
and risk mitigation. Additional years of experiencing within 
water operations industry.  

Sam Bann Infrastructure Manager Manager with over 2 years experience in delivery of water 
and wastewater infrastructure, O&M in Yarrabah 
Aboriginal Shire Council and risk mitigation.  

 

4.   Assessment of Risk 

Methodology 
 

The methodology used for the risk assessment has been adopted from the DRDMW Drinking Water Quality 
Management Plan Guidelines (November 2018).  

 
Maximum risk assumes no preventive measures in place (i.e. no treatment is done); and residual risk 
includes the existing preventive measures.  
 
 

Likelihood Descriptors 

Rare May occur only in exceptional circumstances  

Unlikely Could occur at some time.   

Possible Might occur or should occur at some time.  

Likely Will probably occur in most circumstances.  

Almost Certain Is expected to occur in most circumstances.  
 

 
 

Consequence Descriptors 

Insignificant Insignificant impact, little disruption to normal operation, low increase in normal operation costs.  

Minor Minor impact for small population, some manageable operation disruption, some increase in 
operating costs.  

Moderate Minor impact for large population, significant modification to normal operation but manageable, 
operation costs increased, increased monitoring.  

Major Major impact for small population, system significantly compromised and abnormal 
operation if at all, height level of monitoring required.  

Catastrophic Major impact for large population, complete failure of system.  
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Likelihood 

 

 Consequence 

 Insignificant Minor Moderate Major Catastrophic 

 
Almost certain 

Moderate  High 
 

Very High Very High Very High 

 
Likely 

Moderate  High High 
 

Very High Very High 

 
Possible 

Low  Moderate  High Very 
High 

 Very 
High 

Unlikely 
Low  Low Moderate  High  Very 

High 

Rare 
Low  Low  Moder

ate  
High  High 

 
 

Level of 
Uncertainty 

 
Definition 

Certain There is 5 years of continuous monitoring data, which has been trended and assessed, with at 
least daily monitoring; or the processes involved are thoroughly understood. 

Confident There is 5 years of continuous monitoring data, which has been collated and assessed, with at least 
weekly monitoring or for the duration of seasonal events; or There is a good understanding of the 
processes involved. 

Reliable There is at least a year of continuous monitoring data available, which has been assessed; or 

There is reasonable understanding of the processes involved. 

Estimate There is limited monitoring data available; or 
There is limited understanding of the processes involved. 

Uncertain There is limited or no monitoring data available; or the processes are not well understood. 

 

Acceptable Risk 
 

Low residual risks are considered as acceptable risks and have appropriate control measures to manage the risks for 
continuous improvement. Medium (and higher) risks have been associated with an Improvement action. 

 
A few low residual risks also have an improvement action where it was decided that the action would strengthen 
the performance of the existing operational or control measures. 
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Hazard identification, risk assessment and uncertainty matrices 

Catchment and source infrastructure 

Bores 
 

Hazard Hazardous 
event 

Max risk Existing preventive measures / 
barriers 

Residual risk Uncertainty Risk management 
improvement action Consequence Likelihood Risk level Consequence Likelihood Risk level 

Microbiological 
(Harmful 
Bacteria, 
Protozoa, 
Viruses) 

Local pooling 
or surface 
runoff 
(rainfall) 
causing 
ingress of 
animal 
faeces  

Catastrophic Possible High Bores located in area not 
susceptible to flooding. 
Borehead is raised above the 
ground, with concrete slab 
around bore, 4mx2m (dimension 
of the fence). 
Bores are at higher elevation. 
Bore area fenced with no animals 
within 100 m radius of bores. 
Ability to use bores selectively.  
Borehead sealed. 
Chlorination at chlorine shed prior 
to reservoir. 
  

Minor Unlikely Low Confident  

 Effectiveness 
of casing 

Catastrophic Possible High PVC casing. Concrete cased 
Borehead surrounded by 8mm 
rounded gravel to prevent 
cracking.  Weekly visual check of 
boreheads by operators. Bore 2 
and 7 professionally inspected in 
2020.Chlorination. 

Minor Unlikely Low Confident  

 Borehead 
design (not 
raised) 

Catastrophic Possible High Borehead installed by 
professional and competent 
company. Borehead is raised 
above the ground, with concrete 
slab around bore. 
Chlorination. 

Minor Unlikely Low Confident  
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Hazard Hazardous 
event 

Max risk Existing preventive measures / 
barriers 

Residual risk Uncertainty Risk management 
  Consequence Likelihood Risk level Consequence Likelihood Risk level   

Chemical 
Contamination 
(Pesticide/ 
Herbicide 
residues 

Spraying 
around 
bores and 
fence 

Moderate Possible High Vegetation trimming around 
bore completed manually. 
Bore head is raised above the 
ground, sealed with concrete 
slab around bore. No 
agricultural practices occur 
within the vicinity of the bores.  
Deep bores.  

Minor Unlikely Low Estimate Sampling to verify the 
absence of harmful 
chemicals within the ground 
water to occur on all bores. 

           
Nitrate Surface 

runoff 
(rainfall) 

Moderate Possible High Sewage is reticulated to 
treatment plant. No residential 
houses near bores (bores 
isolated 6kmradius). No use of 
fertilizers since there is no 
agricultural activity. Deep bores. 

Minor Rare Low Reliable  

           
Fluoride Natural geology Minor  Possible Moderate  Not present at levels of health 

concern.   
Minor Rare  Low Confident Establish 12 monthly 

‘Standard Water Analysis’ 
sampling program for all 
four water supply bores.  

 

           
Salinity Over-pumping Moderate Possible Moderate Bore capacity increased to four 

water supply bores. Ability to 
selectively use bores.  
Bores are run alternatively. 
Managed through –set point at 
reservoir, so that the bores start 
and stop. 

Minor Unlikely Low Reliable  



30  

Hazard Hazardous event Max risk Existing preventive measures / barriers Residual risk Uncertainty Risk management 
improvement plan    Consequence  Likelihood  Risk level Consequence  Likelihood  Risk level 

Iron (aesthetic) Natural geology Minor Likely Moderate 
 
 
 

Ability to selectively use bores. 
Prioritize use of Bore 5 with 
low iron concentration until 
further water quality data is 
available on Bore 7, where 
iron concentration is expected 
to reduce once in more 
frequent use. Chlorination 
oxidizes iron and reduces 
concentration and settling in 
reservoirs. Cleaning of the 
reservoir occurs every 2 years. 
Chlorination levels monitored 
daily.  Iron levels do not pose a 
direct health risk.  

 Insignificant   Possible Low Reliable ‘Standard Water Analysis’ to 
occur on all four water 
supply bores every 12 
months.  
 
Investigate possibility of 
blending Bores 5 and other 
water supply bores to 
reduce iron concentration 
as part of SCADA/WTP 
upgrade.   
 
Iron analysis to occur every 
month during 2022 and 
every 12 months after that 
at a point within the 
reticulation network.  

           
No water Electrical failure 

(power loss) 
Moderate Possible  High Fixed backup generators at bores 

2, 5 and 7. Presence of mobile 
generators (x4) to supply power to 
water treatment plant.  
Reservoir storage able to supply 
water to consumers for up to 4 
days until urgent repairs occur. 
Inspection and general 
maintenance of switchboards by 
operators issues reported to 
electrician for repair. Ongoing 
project to seal all switchboards 
(vermin proof) 
Ergon agreement with 
Government for essential 
services.  

 

Minor Unlikely Low Confident  
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Hazard Hazardous event Max risk Existing preventive measures / 
barriers 

Residual risk Uncertainty Risk management 
improvement plan 

  Consequence Likelihood Risk level Consequence Likelihood Risk level 

 No water Pump failure Moderate Possible  
High 

2 of 4 bore have new bore 
pumps in 2021. Ability to 
selectively use bores (x4). A 
replacement bore pump or 
repairs conducted by preferred 
service provider.  
Reservoir storage able to 
supply water to consumers 
until urgent repairs. 

Minor Rare Low Confident  

 No water Raw water 
intake pipe 
break 

Minor Possible Moderate  Raw water intake pipe PVC and 
is underground so not 
susceptible to damage. 
Reservoir storage able to 
supply water to consumers 
until urgent repairs. Capacity 
within Council to repair mains 
at short notice.  

Minor Rare Low Confident  

           
Metals of 
concern (As, 
Mn) 

Natural geology Minor Rare Low Not naturally present. NATA 
laboratory analysis of all four 
bore raw water samples failed 
to identify any Health Guideline 
exceedances  

Minor Rare Low Confident Comment: Based on 
test data. 

           
Radionuclides Natural geology Minor Rare Low Not naturally present. Minor Rare Low Uncertain  Perform radioactivity 

(Alpha/Beta) testing of 
raw water sourced 
from each operational 
water supply bore 
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Hazard Hazardous event Max risk Existing preventive 
measures / barriers 

Residual risk Uncertainty Risk management 
improvement plan   Consequence Likelihood Risk level Consequence Likelihood Risk level 

Turbidity  Naturally 
occurring  

Moderate Possible High Daily field turbidity testing at 
operational bores.  
Bores 5 & 6 consistently <1 NTU.  
Ability to selectively use bores.  
Settling in reservoirs. 
Reservoir cleaning every two 
years. Chlorination. 
 
Chlorine validation indicates 
sufficient log reduction up to 5 
NTU subject to dosing treatment 
factors remaining stable. See 
appendix for calculation.  
 

Minor  Unlikely Low  Reliable  If necessary, 
Investigate possibility 
of blending Bores 5 & 
6 and other water 
supply bores to reduce 
turbidity levels prior to 
chlorination and 
council consider 
monitoring combined 
incoming raw water 
turbidity (pre 
chlorination).   
 
 

           

pH Naturally 
occurring  
(outside of 6.5-
8.5) 

Insignificant Likely  Moderate   Average raw bore water pH 
between 6.3 and 6.53.  
pH only ever marginally below 
aesthetic guideline limit.  
Daily field pH testing at 
operational bores. Daily 
chlorination check occur to 
verify satisfactory free chlorine.  
Ability to selectively use bores. 
Bores 5 consistently between 5.8 
– 7.2, bore 6 between 5.8 – 6.8.  
 

Insignificant  Unlikely  Low  Reliable  If necessary, 
investigate options to 
monitor combined 
incoming raw water 
pH (pre chlorination) 
as part of SCADA 
upgrade with low level 
alarms and process to 
switch bores if levels 
are outside of the 
target range (6.5-8)   
Consider reinstating 
pH correction if 
treatment impacts 
occur.  
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Reeves Creek (Offline) 
 

Hazard Hazardous 
event 

Max risk Existing preventive measures / 
barriers 

Residual risk Uncertainty Risk management 
improvement action 

Consequence Likelihood Risk level Consequence Likelihood Risk level   
 Un-authorized use 
of surface water 
supply.   

Surface 
water source 
entering 
water 
treatment 
plant 

Moderate Possible  High Creek supply is isolated from the 
rest of the scheme (i.e. capped 
off). Chlorination to control 
bacteria and virus hazards.  
(No controls for Protozoa 
available) 

Minor  Rare Low Confident  
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Treatment process (offline) 
 

Hazard Hazardous 
event 

Max risk Existing preventive measures / 
barriers 

Res risk Uncertainty Risk management 
improvement plan Consequence Likelihood Risk level Consequence Likelihood Risk level  

           
pH correction             
Sodium 
Hydroxide  

Low pH in 
raw water 
and 
incorrect 
dosing (over 
or under 
doing) 

Moderate Possible  High Naturally occurring pH levels limit 
the need to dose.  
pH of operational bore tested on 
a daily basis by operators. Ability 
to selectively use bores depending 
on their water quality.   
Operators received training on 
operation of treatment system by 
experienced staff.  
pH monitored through the 
reticulation system daily.  
 

Minor Unlikely  Low  Estimate If reinstated, develop SOP 
for calculating and verifying 
Sodium Hydroxide dosing 
rate.   
 
Operator to check pH after 
dosing and sufficient mixing 
has occurred to verify target 
range is being achieved.  
 
Investigate options to 
installing online pH analysers 
to monitor pre and post 
(Sodium hydroxide) dosing 
pH levels to verify target 
range is being achieved as 
part of SCADA upgrade. 
Alarms to be raised if out of 
range is detected. 

pH (for 
corrosion 
control) 

Chemical 
spill 

Minor Possible  
Moderate  

Not currently stored on site. If 
onsite in bund area 
Purchased and delivered in 1400 
IBD. Maintain good Chemical 
handling and storage practices 
(safe work procedure) 

Minor Unlikely Low Reliable  

 No pH correction Equipment 
failure 

Minor Possible  
Moderate 

Equipment is visually checked 
daily and maintained if in 
operation.  

Minor Unlikely Low Reliable  
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Disinfection  process 
 

Hazard Hazardous 
event 

Max risk Existing preventive measures / 
barriers 

Residual risk Uncertainty Risk management 
improvement plan Consequence Likelihood Risk level Consequence Likelihood Risk level 

Dosing           
Chlorine 
(Sodium 
Hypochlorite) 

Overdosing Major  Possible Very High Daily chlorine testing occurs, and 
results recorded. SOP available for 
monitoring instrument use.  
Daily visual checks by operators and 
manual adjustments to dosing 
pumps. Operated by experienced 
operator.  
Experience and on the job training 
for all other operators.  
Free chlorine is tested throughout 
reticulation network daily.  

Moderate Unlikely Moderate  Confident Develop SOP for checking 
chlorine doing pumps operating 
correctly and verifying chlorine 
dose rate is within target range 
(2.0 mg/L) when leaving the 
treatment plant by testing from 
the supply pipe to the reservoir.   

 
Council install a chlorine 
analyser to monitor post dosing 
free chlorine residual as part of 
SCADA upgrade with alarm 
capabilities. Alarms to be raised 
upon risk of exceedance.  

           
Bacteria 
(harmful) 

Under 
dose of 
chlorine  

 
 

Major Possible Very High Two quality doing pumps available. 
Replacement off the shelf pump 
available from local suppliers 
(Cairns). Secondary post reservoir 
dosing occurs. Daily dosing pump 
checks by operators. Daily chlorine 
testing and results recorded. SOPs 
available for use of monitoring 
instruments.  
Bores produce reasonably good 
quality source water conducive to 
effective disinfection by chlorine.   
 
 
 
 
 
 
 

Moderate Possible  High Confident Repair the second true duty 
standby chlorine dosing 
pump (urgently).  
 
Re-establish connection of 
dosing pumps to SCADA to 
control and monitor 
operation when water 
treatment plant upgrade 
occurs.  
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Hazard Hazar
d  

 

Max risk Existing preventive measures / 
barriers 

Residual risk Uncertainty Risk management improvement 
plan 

  Consequence Likelihood Risk level Consequence Likelihood Risk level 

  Bacteria  
 (Harmful) 

Insufficient 
contact time 

Moderate Possible High Daily checks to ensure pH, 
Turbidity and Free chlorine 
concentration are within target 
range.  Sufficient mixing and 
contact time available through 
presence of 2 x 2.5ML reservoirs 
(in parallel). Reservoirs have well 
placed (apposing) inlet and 
outlets to promote mixing and 
contact time.  
Customers only provided water 
after storage.   
Chlorine validation indicates 
sufficient log reduction up to 5 
NTU subject to dosing treatment 
factors remaining stable. See 
appendix for calculation 

Minor Unlikely Low Confident   

 Bacteria  
 (Harmful) 

High 
Turbidity 
(naturally 
occurring)  

Moderate Possible High Daily field turbidity testing at 
operational bores. Ability to 
selectively use bores.  
Bores 5 & 6 consistently <1 NTU.  
 
Chlorine validation indicates 
sufficient log reduction up to 5 
NTU subject to dosing treatment 
factors remaining stable. See 
appendix for calculation 
 

Minor  Unlikely Low  Reliable  If necessary, Investigate 
possibility of blending 
Bores 5 & 6 and other 
water supply bores to 
reduce turbidity levels 
prior to chlorination and 
consider monitoring 
combined incoming raw 
water turbidity (pre 
chlorination).   
 
If turbidity is impacting 
disinfection, investigate 
filtration options if 
turbidity cant be managed 
to achieve <1NTU pre 
chlorination.   
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Hazard Hazardous 
t 

Max risk Existing preventive measures / 
barriers 

Residual risk Uncertainty Risk management improvement 
plan 

  Consequence Likelihood Risk level Consequence Likelihood Risk level 

 Chlorate Chlorine 
stock storage 
and turnover 

Minor  Possible Moderate 
 
 
 
 
 
 
 

Sodium hypochlorite is purchased 
as 10% w/v available chlorine. The 
chlorine containers are stored 
indoors so that no direct sunlight 
hits the containers. High quality 
chlorine is purchased from local 
supplier Coogee Chemicals to 
ensure minimal transportation time 
and that there are no or minimum 
impurities. Chlorine is not store by 
YASC for greater than 1 week.   
  

Minor Unlikely Low Unsure Conduct chlorate testing 
within reticulation system to 
determine chlorate levels. 
Reassess risk and consider 
routine testing after initial 
testing results received. If 
unsatisfactory chlorates 
(0.8mg/L) are detected 
implement corrective actions 
(e.g. chlorine drums are 
cleaned periodically.  
 

 

           
Disinfection by- 
products (THM) 

High 
organic  

Moderate Possible High Water sourced from bores (5 & 6) 
with low organics (E. coli, 
coliforms, HPC).  
Daily check of free and total 
chorine residuals to ensure excess 
dosing does not occur.  
 
 
 

Minor  Unlikely  low  Unsure  Conduct THM testing within 
reticulation network to 
determine if they are a risk. 
Reassess risk and consider 
routine testing after results 
received.   
If THMs are elevated, consider 
ways to reduce organics in 
water (i.e. prioritizing use of 
bore 5 or blending with other 
bores to reduce organic 
concentration).  

           
 Infrastructure 
failure 

No chlorine 
dosing caused 
by pipe burst 
(injector line) 
and 
equipment 
breakdown. 

Major Possible  Extreme  Doing pump and lines inspected 
daily by experienced operator. 
Daily chlorine residual check occur 
throughout the system. Spare off 
the shelf pump available from 
suppliers in Cairns. Chlorine 
injection valve checked at a 
minimum every 3 months (replace 
if needed). Reservoir able to hold 4 
days capacity to enable dosing 
system repairs to occur. Secondary 
doing capabilities available.   

    Develop SOP for checking 
chlorine doing pumps are 
operating correctly and to verify 
chlorine dose is achieving target 
range (2.0 mg/L) when leaving 
the treatment plant.   
As part of upgrade, council 
considers as part of SCADA 
upgrade installing online 
chlorine analyser to monitor 
post dosing levels. Alarms to be 
raised upon low levels 
detection or pump failure (no 
dosing).    



38  

 
Hazard Hazardous 

t 
Max risk Existing preventive measures / 

barriers 
Residual risk Uncertainty Risk management improvement 

plan 
  Consequence Likelihood Risk level Consequence Likelihood Risk level 

 Chlorine (Sodium 
Hypochlorite)  
  

Chemical spill  Moderate Rare Moderate 
 
 
 
 
 

Bunding insufficient. Variable 
speed transfer pump available. PPE 
available onsite for operator use. 
No public access to water 
treatment plant compound. Water 
treatment plant located away from 
public use areas. Spill kit available 
onsite and operators trained on 
how to use it. Report spill events to 
DES.   
 

Moderate Rare Moderate Reliable Water treatment plant 
upgrade to address 
containment of chemical 
spills.    
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Reservoirs 
 

Hazard Hazardous 
event 

Max risk Existing preventive measures / 
barriers 

Residual risk Uncertainty Risk management 
improvement plan Consequence Likelihood Risk level Consequenc

 
Likelihood Risk level  

Bacteria 
(harmful) 

No cover / 
not vermin 
proofed  

Major likely  Very High Reservoirs inspected by operators 
weekly. Monitoring of free chlorine 
occurs downstream of reservoirs 
(throughout reticulation network) 
to ensure satisfactory residual is 
maintained.    
Secondary doing capabilities 
available if contamination occurs or 
residuals impacted.  
A small portion of roof sheets are 
missing.  
 

Moderate  likely High Confident Damaged roof of reservoir to be 
urgently fixed to ensure 
integrity is restored. ICCIP 
project application submitted 
March 2022 to replace damaged 
roof reservoir.   
 
Develop reservoir compound 
checklist (SOP). 

 Bacteria (harmful) Seepage 
through 
roof cover 

Moderate  Possible High Roof runoff directed away. Limited 
roof penetration. Reservoir roof 
inspected by operators monthly 
and gaps repaired or reported to 
supervisor/manager for action. 
Chlorination capability after 
reservoirs.     

Minor Unlikely Low Confident Conduct reservoir roof integrity 
testing (bucket test to identify 
issues. Undertake test every 2 
years as part of reservoir 
cleaning process.    

 
Develop reservoir compound 
checklist (SOP). 

 Bacteria (harmful) Reservoir 
condition 
and 
integrity 
(cracks) 
enabling 
ingress 

Moderate Possible High Reservoirs in very good condition. 
Weekly inspection by water 
operators’ issues identified 
reported to 
supervisors/management for 
action.  

Minor Rare Low Confident Develop reservoir compound 
checklist (SOP). 

 Bacteria (harmful) Low 
turnover, 
long 
detention 

 Minor  Possible  Medium 
 
 
 

Reservoir is maintained at maximum 
level of 95% however should not exceed 
4 days. Estimated usage is 1ML per day.   
Note: Communication for telemetry is 
run by a solar panel. 

 

Minor Unlikely Low Estimate  
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Hazard Hazardous event Max risk Existing preventive measures / barriers Residual risk Uncertainty Risk management improvement 
plan   Consequence Likelihood Risk level Consequence Likelihood Risk level 

Turbidity (can 
lead to 
bacterial 
shielding from 
chlorine) 

No periodic 
cleaning 
(sludge 
layer) / High 
chlorine 
demand 

Major Possible High Reservoirs are cleaned thoroughly  
every 2 years. Scour valve opened to 
remove any settled debris every 6 
months. 
 

Minor Unlikely Low Confident Develop reservoir compound 
checklist (SOP). 

No water No or low 
water in 
reservoirs 

Major Possible Very High Reservoir levels check daily via 
SCADA system.  Weekly inspection 
of reservoir compound by operators, 
includes level indicator check.    
Water restriction applied if levels 
become critically low.  
 

Moderate Unlikely  Moderate 
 
 

Confident Develop reservoir compound 
checklist (SOP).  
 
Ensure reservoir low level 
alarms are incorporated into 
SCADA upgrade.     

 
Reticulation 

 
Hazard Hazardous 

event 
Max risk Existing preventive measures / 

 
Residual risk Uncertainty Risk management 

improvement plan Consequence Likelihood Risk level  Consequence Likelihood Risk level 

Bacteria 
(harmful) 

Pathogens 
Present 
within 
reticulation 
network 
(detection) 

Major  Possible Extreme  Protected source water. 
Chlorination. <200m of AC mains 
remain, all other mains DICL or 
uPVC. Daily monitoring of 
treatment processes. Monitoring 
of turbidity and free chlorine 
within reticulation network. 
Reactive line flushing (low chlorine 
or high turbidity). Weekly 
microbiological sampling from 6 
sample points throughout 
reticulation network.      
Detections of E.coli within 
reticulation in past 5 years are rare 
(0 in past 3 years). Water Supply 
Regulator notified if pathogen 
detected. Consideration to Boil 
Water Alert in partnership with 
regulators.   
 
 
 
 

Moderate Rare  Moderate  
 
 
 

Confident  Develop an SOP on issuing of 
Boil Water Alert.  
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Hazard Hazardous 
event 

Max risk Existing preventive measures / 
 

Residual risk Uncertainty Risk management 
improvement plan Consequence Likelihood Risk level  Consequence Likelihood Risk level 

 Pipe breaks 
/main 
breaks (age, 
pressure) 

Major Possible Very High Head pressure from reservoirs is 
not known to cause high pressure 
issues that result is excessive 
mains breaks (approx. 50m static 
head).  Appropriate bedding (sand) 
surrounding mains to prevent 
breaks. Mains replacement project 
has occurred over the past 8 years.  
Reactive line flushing (high NTU or 
low Cl2). Reactive maintenance 
completed by competent 
operators. Exclusion of wastewater 
operators or tools during mains 
repairs.  
Extensive line flushing post repair 
and chlorine residuals achieved. 
chlorine residuals results recorded. 
SOPs available for use of 
monitoring instruments. 

Minor Unlikely 
 

Low  Reliable Develop SOP for 
recommissioning main and 
template to record results 
(chlorine, Turbidity).   
 
NOTE: Water Operators 
have completed  QLD 
WATER AQUA Card  
training. 
 

 Low or 
negative 
pressure / 
backflows 

Major Possible Very High System is always pressurized (no 
history of issues). Ample storage 
capacity mitigates loss of supply 
and pressure risks. 

Minor Rare Low Confident  

 Dead end 
storages, 
long 
detention 

Major Possible Very High Daily monitoring of chlorine 
residuals through reticulations 
network, includes distal points. 
Reactive line flushing occurs if 
chlorine residual is low.  

Minor Unlikely Low Confident  

Turbidity Pipe breaks 
/ main 
breaks 
(age, 
pressure) 

Moderate Possible High Extensive line flushing post repair 
and turbidity levels checked to 
ensure <5NTU. Daily monitoring 
turbidity through reticulations 
network, includes distal points. 
Results recorded. Line flushing 
occurs if chlorine residual is low. 
SOPs available for monitoring 
instrument use.   

Insignificant Possible  
Low 

 
 
 
 
 
 

Reliable  
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Hazard Hazardous event Max risk Existing preventive measures / barriers Residual risk Uncertainty Risk management improvement 
plan Consequence Likelihood Risk level Consequence Likelihood Risk level 

Metals – 
(leaching due 
to low pH) 

Leaching 
from 
joints/solders 
– households 

Moderate Possible Medium  No metal pipes remain within 
reticulation system. Daily pH tests 
throughout system. Results 
recorded. SOPs available for 
monitoring instrument use. 
 

Minor Unlikely Low Confident  Regular flushing of mains. 
 

 Standard Water Analysis’ to 
occur on all four water supply 
bores and a point within the 
reticulation network every 12 
months. 

           
No water Pipe breaks 

/ main 
breaks (age, 
pressure) 

Moderate Possible Medium Mains replacement project 
has occurred over the past 8 
years. Reactive 
maintenance. 

Minor Possible Medium Reliable  

Contamination Backflow Moderate Possible High Backflow prevention on key 
infrastructure (e.g. hospital, 
school, aquatic center, 
sewage pump stations). No 
backflow prevention on 
residential properties.   

Moderate Rare  Medium Estimate Council to consider backflow 
prevention at residential 
properties.   

 
 

Whole of Service 
 

Hazard & Hazardous event Max risk Existing preventive measures / 
barriers 

Residual risk Uncertainty Risk management 
  Consequence Likelihood Risk level Consequence Likelihood Risk level   

Complaints or poor consumer 
feedback 

Minor  possible Medium  Manage scheme in accordance 
with DWQMP. Complaint register 
exists within Council. Manager 
notified.  
 

Insignificant  Unlikely  Low Estimate  

Untrained staff (formally) - no or 
poor water treatment leading to 
presence of harmful bacteria 
and water of poor aesthetic 
quality 

Catastrophic Possible Extreme  On the job training. Experience. 
Supervision and guidance by 
Manager. 

 

Moderate  Unlikely  Medium Reliable  Ensure all operators are 
formally trained (cert III water 
industry operations) 
 
 

Untrained staff – Lack of written 
operating procedures to provide 
guidance for water operators  

Major  Possible Extreme  On the job training.  
Development of relevant SOPs 
to guide less experienced staff. 

Minor  Unlikely  Low  Estimate  Complete development of 
relevant SOPs to guideless 
experienced staff. 
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Hazard & Hazardous event Max risk Existing preventive measures / 
barriers 

Residual risk Uncertainty Risk management 
improvement plan 

Consequence Likelihood Risk level Consequence Likelihood Risk level  

Water quality data storage 
and summary 

Moderate Possible high 
 
 

All water quality data is 
recorded in SWIM. 
Electronic copy received from 
Cairns laboratory and included 
in SWIM. 

minor Unlikely Low  
 

Confident  
 

Vandalism and terrorism - 
introduction of harmful 
bacteria or toxic chemicals 
and malicious cyber activity. 

Major Rare High Well fenced and secured bores 
and treatment plant facility. 
Visual checks by operators. 
Council IT security system.  

Minor Rare Low Confident  

Electricity shut down - no water 
and treatment process. 

 
 

Major  Possible  Extreme  Fixed and mobile generators 
present and maintained. Monthly 
mobile generator tests by 
mechanics. Ergon company 
agreement with Government for 
essential services. 2 large 
reservoirs providing relief for short 
term. 

Minor Unlikely  Low Confident  

Staff safety (chemical handling) - 
injured staff or absent staff 
leading to poor operation of 
plant and treatment processes 
causing presence of harmful 
bacteria, water of poor 
aesthetic quality and no water. 

Major Rare High Safety equipment (PPE) used 
by staff. Safety 
documentation. On the job 
training. Staff experience.  

Minor Rare Low Confident  Improved safety on chemical 
storage with WTP upgrade.  
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Lack of transport 
availability to conduct 
operational checks and 
water quality sampling 

Minor  Possible Medium Three dedicated vehicles 
available for water operations 
staff. 

Minor Unlikely  low  Confident  

Hazard & Hazardous event Max risk Existing preventive measures / 
b i  

Residual risk Uncertainty Risk management improvement 
l   Consequence Likelihood Risk level  Consequence Likelihood Risk level   

Inability to control SCADA 
operations and to receive 
fault alarms remotely.  

Moderate Possible High SCADA not currently 
functioning effectively, only 
some instruments working (i.e. 
reservoir level probs). Scheme 
is being operated manually.  

Moderate Possible High Confident Water treatment plant 
upgrade (including new 
SCADA system) scoped and 
costed. Seeking financial 
support from government to 
initiate works.   
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Cyber security  Major  Possible Extreme  Council operates an IT security 
system through private 
contractors.  
SCADA cyber security measures 
unknown. 
SCADA system not currently 
connected to internet.  

Moderate  Unlikely  Moderate   Cyber security protocols to 
be developed with SCADA 
providers upon installation of 
new SCADA system.  Safety 
protocols to meet minimum 
cyber security requirements 
as per Water (Supply Safety 
and Reliability) Act 2008. As 
well as the Drinking Water 
Quality Management Plan 
Guideline November 2018. 
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5.   Managing Risks 

 
Risk Management Improvement Program 

 
The risk management improvement actions from the hazard identification and risk assessment matrices have been 
reproduced below to formulate a risk management improvement program. 

 
The priority level has been classified as low (3), medium (2) or high (1). High priority has been assigned to a hazard that 
can have immediate impact on public health (so basically harmful bacteria). High priority items will be addressed as 
soon as possible. 

 
Low priority has been assigned to infrastructure improvements that would not impact public health in relatively 
short term, and budget for which will have to be negotiated. Medium priority has been given to operational 
improvements that will optimize the system performance. 

 
Catchment and source infrastructure  

 
Hazard Hazardous 

event 
Risk management improvement 
action 

Priority Timeframe Status Responsibility 

Chemical 
Contamination 
(Pesticide/ 
Herbicide 
residues 

Spraying around 
bores and fence 

Sampling to verify the absence of 
harmful chemicals within the ground 
water to occur on all bores 

 6 months   Essential 
Services 
Supervisor & 
Infrastructure 
Manager  
 Fluoride, Iron Natural geology Establish 12 monthly ‘Standard Water 

Analysis’ sampling program for all four 
water supply bores.  
Bore suite must include: Fluoride, Iron, 
…   
 

2 6 months  

Iron (aesthetic) Iron (aesthetic) Investigate possibility of blending Bore 5 
and other water supply bores to reduce 
iron concentration as part of SCADA/WTP 
upgrade.   

 
 

1 2 years   

Radionuclides Natural geology Perform radioactivity (Alpha/Beta) 
testing of raw water sourced from 
each operational water supply bore. 

2 6 months  

Turbidity  Naturally 
Occurring 

Investigate possibility of blending 
Bores 5 & 6 and other water supply 
bores to reduce turbidity levels prior 
to chlorination.  
 

3 2 years   

pH Naturally 
Occurring   

Investigate options to monitor 
combined incoming raw water pH 
(pre chlorination) as part of SCADA 
upgrade with alarms and process to 
switch bores if levels are outside of 
the target range (6.5-8)   
 

3 2 years  

 
 

Catchment and source infrastructure  
 

Hazard Hazardous 
event 

Risk management improvement 
action 

Priority Timeframe Status Responsibility 

pH Naturally 
Occurring   

Consider reinstating pH correction as 
part of the water treatment plant 
upgrade.  
 

3 18 months  To be 
confirmed 
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Treatment Processes (pH correction – offline)  
 

Hazard Hazardous 
event 

Risk management improvement 
action 

Priority Timeframe Status Responsibility 

Sodium 
Hydroxide  

Low pH in raw 
water and 
incorrect 
dosing (over or 
under doing) 

Develop SOP for calculating and 
verifying Sodium Hydroxide dosing rate 
subject to water treatment plant 
upgrade and reinstating treatment 
process..   
 

3 18 months 
(subject to 
pH correction 
being 
reinstated)  
 

 To be 
confirmed 
(Subject to 
treatment 
process being 
reinstated) Sodium 

Hydroxide  
Low pH in raw 
water and 
incorrect 
dosing (over or 
under doing) 

Operator to check pH after dosing and 
sufficient mixing has occurred to verify 
target range is being achieved subject to 
water treatment plant upgrade and 
reinstating treatment process..     
 

3  

Sodium 
Hydroxide  

Low pH in raw 
water and 
incorrect 
dosing (over or 
under doing) 

Investigate options to installing 
online pH analysers to monitor pre 
and post (Sodium hydroxide) dosing 
pH levels to verify target range is 
being achieved as part of SCADA 
upgrade. Alarms to be raised if out of 
range is detected. 

3  

 
 
Disinfection   process  

 
Hazard Hazardous 

event 
Risk management improvement 
action 

Priority Timeframe Status Responsibility 

Chlorine  Overdosing  Develop an SOP for checking chlorine 
doing pumps operating correctly and 
verifying chlorine dose rate is within target 
range (2.0mg/L) when leaving the 
treatment plant.   
 

3 12 Months   Essential 
Services 
Supervisor & 
Infrastructure 
Manager 

Chlorine  Overdosing  Council install a chlorine analyser to 
monitor post dosing free chlorine 
residual as part of SCADA upgrade with 
alarm capabilities. Alarms to be raised 
upon risk of exceedance. 

3 18 months  

Bacteria 
(harmful) 

Under dose of 
chlorine  

 
 

Repair the second true duty standby 
chlorine dosing pump.  
 
 

1 
(high) 

3 months  

Bacteria 
(harmful) 

Under dose of 
chlorine  

 
 

Re-establish connection of dosing 
pumps to SCADA to control and 
monitor operation during WTP 
upgrade. 
 

2 18 months  

Chlorine  Chemical spill  Water treatment plant upgrade to 
address containment of chemical 
spills 

 18 months  
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Disinfection   process  
 

Hazard Hazardous 
event 

Risk management improvement 
action 

Priority Timeframe Status Responsibility 

 Bacteria  
 (Harmful) 

High Turbidity 
(naturally 
occurring)  

Investigate possibility of blending 
Bores 5 & 6 and other water supply 
bores to reduce turbidity levels prior 
to chlorination and consider 
monitoring combined incoming raw 
water turbidity (pre chlorination).   
 

3 2 years  Essential 
Services 
Supervisor & 
Infrastructure 
Manager 

 Chlorate Chlorine stock 
storage and 
turnover 

Conduct chlorate testing within 
reticulation system to determine 
chlorate levels. Reassess risk and 
consider routine testing after initial 
testing results received.   
 

2 6 months  

THMs High organics  Conduct THM testing within 
reticulation network on an annual 
basis.  
 

2 6 months   

 Infrastructure 
failure 

No chlorine 
dosing caused 
by pipe burst 
(injector line) 
and 
equipment 
breakdown. 

Develop SOP for checking chlorine doing 
pumps are operating correctly and to 
verify chlorine dose is achieving target 
range (2.0mg/L) when leaving the 
treatment plant. (This will require 
installation of a sample tap after the 
chorine dosing injection point and 
sufficient mixing has occurred)  
 

1 12 months  

 Infrastructure 
failure 

No chlorine 
dosing caused 
by pipe burst 
(injector line) 
and 
equipment 
breakdown. 

Council considers as part of SCADA 
upgrade installing online chlorine 
analyser to monitor post dosing levels. 
Alarms to be raised upon low levels 
detection or pump failure (no dosing).    

2 18 months  

 
 
Reservoirs   

 
Hazard Hazardous 

event 
Risk management improvement 
action 

Priority Timeframe Status Responsibility 

Bacteria 
(harmful) 

No cover / 
not vermin 
proofed  

Damaged roof of reservoir to be urgently 
fixed to ensure integrity is restored.  

 
 

1 3 months  Essential 
Services 
Supervisor & 
Infrastructure 
Manager  Bacteria 

(harmful) 
Seepage 
through roof 
cover 

Conduct reservoir roof integrity testing 
(bucket test to identify issues i.e. leaks). 
Undertake test every 2 years as part of 
reservoir cleaning process.    

2 18 months   

No water 
No or low 
water in 
reservoirs 

Ensure reservoir low level alarms are 
incorporated into SCADA upgrade.     

2 18 months  
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Reticulation and Distribution  
 

Hazard Hazardous 
event 

Risk management improvement 
action 

Priority Timeframe Status Responsibility 

Bacteria 
(harmful) 

Pathogens 
Present within 
reticulation 
network 
(detection) 

Develop an SOP for issuing of Boil 
Water Alert.  

2  12 months  Essential 
Services 
Supervisor & 
Infrastructure 
Manager 

Bacteria 
(harmful) 

Pipe breaks 
/main breaks 
(age, 
pressure) 

Develop SOP for recommissioning 
main and template to record results 
(chlorine, Turbidity)   
 

2 12 months  

Contamination  Backflow 
from 
residential 
properties  

Consider backflow prevention 
devices.  

3 2 years  

 
 

Whole of Service  
 

Hazard and Hazardous 
event 

Risk management 
improvement action 

Priority Timeframe Status Responsibility 

Untrained staff (formally) - no or poor 
water treatment leading to presence 
of harmful bacteria and water of poor 
aesthetic quality 

Ensure all operators are formally 
trained (cert III water industry 
operations) 
 

1 18 months  Essential Services 
Supervisor & 
Infrastructure 
Manager 

Inability to control SCADA operations 
and to receive fault alarms remotely. 

Water treatment plant upgrade 
(including new SCADA system) scoped 
and costed. Seeking financial support 
from government to initiate works. 

1 18 months  

Cyber security Cyber security protocols to be 
developed with SCADA providers 
upon installation of new SCADA 
system.  Safety protocols to meet 
minimum cyber security 
requirements as per Water (supply 
Safety and reliability) act 2008. 

2 18 months   

Lack of written operating procedures Review and amend operating 
procedures and checklists. 
• Bore head and compound check  
• Reservoir compound checklist; 
• Checking chlorine doing pumps 

and verifying chlorine dose rate is 
within target range (2mg/L) at 
WTP.  

• Calculating and verifying Sodium 
Hydroxide dosing rate (only if 
treatment process is reinstated).  

• Reservoir scour   
• Mains recommissioning tests   
• Issuing a Boil Water Alter. 
• Plus more see (SOP section) 

Relevant Checklists to be generated 
and integrated into SWIMlocal 

2 6 months  
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Following Training implemented to the water crew team:  
 

Certification Number of Persons Names of Persons trained  

Certification III 2 Vincent Schrieber   
Eugene Adams   

Certification II 1 Cornelius Richards 

 
 
In addition, Council to ensure staff receive the following training required to undertake their duties safely: 

1. Confined Space 
2. First Aid 
3. Working at Heights   
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Operation and maintenance procedures 
 

The following table provides the list of documented procedures used by the Yarrabah Provider. 
 

Procedure Version date Comments 

Operational Monitoring  

• Chlorometer use (Free & Total Chlorine)(Palintest) 

• Turbidity meter use (Palintest)  

• pH meter use (Palintest) 

• pH prob (Thermofisher)    

• E.coli sampling 

• Standard Water Analysis/Radioactivity/Chemical – Cairns Regional 
Council NATA Lab (Standard Method USEPA). 

 

 
March 2022 
 

 

Operational Processes and Checks (To be developed)  

• Bore compound and bore head inspection 

• Sodium Hypochlorite dosing (including injection valve insp) and 
Checking dosing pump and verifying chlorine is within target range. 

• Reservoir compound inspection checklist 

• Generator test (Mechanic) 

  

Maintenance Procedures (To be developed) 

• 2 yearly reservoir cleaning (and bucket test) 

•  Reservoir sour (monthly) 

  

Switchboard O&M Manuals (onsite at switchboard)  To be reviewed upon 
treatment plant upgrade  

SCADA Operations   To be reviewed upon 
installation of new SCADA 
system) 

Emergency work/repairs (To be developed)  

• Issuing a boil water alert checklist 

• Recommissioning main following break (including template to 
record results - chlorine, Turbidity) 

   

  

 

 
The operations and maintenance procedures are included in the DWQMP and a hard copy is available in the Essential 
Services Supervisor’s office. Checklists and log sheets are accessible v i a  S WI M .   

 
 

Process for implementing the procedures 
 

Ensuring that operational procedures are carried out appropriately is the responsibility of the Water Operators and the 
Essential Services Supervisor. Staff members are trained in procedures relevant to their role through induction and on 
the job training and guidance by the Essential Services Supervisor.  
 
It is the responsibility of the Essential Services Supervisor to ensure that the procedures are understood and 
implemented by operational staff. To ensure staff understand and adhere to procedures, the Essential Services 
Supervisor undertakes visits to inspect work daily. The site inspections are done to check and ensure that procedures 
are been followed and to identify any emerging issues. 

 
Process for maintaining the procedures 
 
Operational procedures will be reviewed by the Essential Services Supervisor in consultation with the Water Operators. 
The review frequency will be biennial, however a change in process or equipment may trigger a review/update at any 
time. Updated operational procedures will be version controlled and date stamped. Laminated hard copies of the 



52  

current procedures are made available at the point of use. Electronic copies of the current procedures are stored on the 
Council intranet N drive. Superseded versions are moved to an electronic archive folder on N drive. Superseded hard 
copies are discarded to avoid confusion. 
 
Management of incidents and emergencies 

 
The processes for managing drinking water incidents and emergencies are described in the tables below. The first 
table provides the overview (alert level, description, key response and positions responsible). The second table 
gives the summary of actions and procedures. 

 
All level 1 and 2 alerts are notified to the Essential Services Supervisor, who remains on call by mobile phone on 
0448 025 218.   
 
The water staff has received on the job training on incident and emergency response protocols in order to 
operate as required, with overall supervision and management provided by the Essential Services Supervisor. 
 
Drinking water incidents are reported to the Department of Regional Development, Manufacturing and Water (DRDMW) 
Water Supply Regulation Team by telephone 1300 596 709 and through submission of a completed notification form via 
email DrinkingWater.Reporting@rdmw.qld.gov.au . 
 
In the event of a cyber security breach involving the drinking water supply scheme, contact the Queensland Government 
Information Security Virtual Response Team (QGISVRT) by telephone (07) 215 3951 or email qgisvrt@qld.gov.au . 
Further information is available at www.qgcio.qld.gov.au . 

 
 
     

mailto:DrinkingWater.Reporting@rdmw.qld.gov.au
mailto:qgisvrt@qld.gov.au
http://www.qgcio.qld.gov.au/
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Management of Incident and Emergency Levels – Overview  
 
 

Alert Level Description Key management 
response(s) 

Position(s) responsible 

Level 3: 

Emergency 

• outbreak of waterborne disease 

• declared disaster or emergency situation by the 
Council or state/national government 

 
 

Requires coordination across the Council departments and 
is likely to require external resourcing and support from 
agencies, such as DRDMW, Queensland Health, local disaster 
management groups, emergency responders QFRS, Police 

Activate Council 
disaster management 
plan 

Refer to summary of 
actions and procedures 

CEO. 

EM-W&I and Essential 
Services Supervisor 
( part of the team). 

Level 2: 

Incident 

• non-compliance (typically against the ADWG 
values) 

• event (anything that has happened or is likely to 
happen, in relation to a drinking water service that 
may have an adverse effect on public health). 
Examples include natural disaster (flood, drought), 
bushfire, inability to operate system within acceptable 
operational limits, contamination of source water, 
contamination of treated water, terrorism. 

 
 

Incident is managed within the team responsible for drinking 
water operations and management in line with the Yarrabah 
DWQM Plan. In some cases, it may require coordination across 
the Council departments and external resources and support, 
such as from DRDMW, Queensland Health. 

Activate drinking water 
incident response and 
reporting protocols. 

Ensure all control 
measures identified in 
the DWQM Plan are 
functioning effectively. 

Disaster management 
plan on standby. 

Refer to summary of 
actions and procedures 

Essential Service 
Supervisor through the 
Executive Manager. 

Level 1: 

Operational 
exceedance 

• Exceedances of operational limits (as per the 
operational monitoring section of the Plan). 

 
 

Incident is managed within the water operations team. An 
incident is not declared and the issue can be managed in line 
with the DWQM Plan. 

Ensure all operational 
steps identified in the 
DWQM Plan are 
functioning effectively. 

Check and act upon 
operations records. 

Incident response and 
reporting protocols on 
standby. 

Refer to summary of 
actions and procedures 

Operational staff under 
supervision from 
Essential Services 
Supervisor 
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Management of Incident and Emergency Levels – Summary of Actions and Procedures 
 
 

Alert Level Key management 
response(s) 

Brief summary of actions Documented Plans & 
Procedures 

Level 3: 

Emergency 

Activate disaster 
management plan 

• CEO to notify Council and assemble team 

• Coordinate notification, investigation and response of 
water related aspects 

• Consider what community notification / messaging is 
needed (e.g. do not drink alert, boil water alert or 
bottled/emergency water distribution) 

• Coordinate community messaging, for e.g. boil water 
alert, do not drink alert as required 

• Notify DRDMW as soon as practicable 

Disaster management 
plan, including 
communications 
protocols. 

Level 2: 

Incidents 

Activate drinking 
water incident 
response and 
reporting protocols. 

Ensure all control 
measures identified 
in the DWQM Plan 
are functioning 
effectively. 

Disaster 
management plan 
on standby. 

• Essential Services Supervisor to advice the 
Executive Manager. 

• Report incident to DRDMW within the required 
timeframe 

• Ensure all control measures identified in the DWQM 
Plan are functioning effectively. 

• Commence investigation to determine cause if not 
traceable through the DWQM Plan 

• Arrange for re-samples to be taken where required 

• Instigate immediate remediation actions, including 
isolation of affected area where possible 

• Review associated laboratory reports and operational 
records. 

• In case of customer complaints, coordinate investigation 
and resolution, including obtaining water samples where 
required 

• Disaster management plan is on standby if the need 
arises. 

Incident response and 
reporting protocols 
(DRDMW). 

Yarrabah DWQM Plan. 

Level 1: 

Operational 
exceedence 

Ensure all 
operational steps 
identified in the 
DWQM Plan are 
functioning 
effectively. 

Check and act upon 
operations and 
maintenance 
records. 

Incident response 
and reporting 
protocols on 
standby. 

• Operations staff to notify Essential Services 
Supervisor. 

• Review operations and maintenance records for 
anomalies 

• Commence investigation to determine cause, if not 
identifiable through operational records 

• Instigate immediate remediation actions 

• Ensure all control measures identified in the DWQM 
Plan are functioning effectively. 

• Increase operational monitoring frequency where 
required 

• Ensure incident response and reporting protocols are on 
standby if the need arises. 

Operations and 
maintenance procedures 
(these are not 
documented so are part 
of the Improvement 
Plan). 

Yarrabah DWQM Plan. 
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Service Wide Support – Information Management  

Water Quality Information 

Electronic copies of water laboratory certificates of analysis, equipment manuals, standard operating procedures, work 
schedules and water quality monitoring form templates are stored on the Council intranet N drive, with access restricted to 
authorised Council staff.  Files on N drive are organised into annual archive folders. Internal documents are organised via 
document type and version number, with version control details embedded in each document and file name. The N drive is 
maintained/cleaned on a monthly basis to ensure that electronic record keeping practices remain current and consistent. 
 
Operational water quality monitoring data are entered into SWIMLocal Operations.  
 

 
Process for incident reporting 

 
The incident response and reporting protocols (mentioned earlier under the management of incident and 
emergencies section) have been adopted from the DRDMW Drinking Water Service Provider Monitoring and Reporting 
Requirement guidelines. 

 
This is summarized as below: 

 
 

Incident Reporting requirements (to DRDMW) 

Detection of E. coli, detection of a 
pathogen, failure to meet ADWG health 
guideline values 

Radiological (exceed levels described in 
the notice) 

Parameters with no ADWG guideline value 

An event  

 

 

By telephone 1300 596 709 within 3 hours of 
receipt of test results.  

Notification form To be submitted within 24 hours via email 
DrinkingWater.Reporting@rdmw.qld.gov.au 

Investigation report To be submitted on completion of investigation 
via email 
DrinkingWater.Reporting@rdmw.qld.gov.au 

An event likely to affect water quality By telephone 1300 596 709 as soon as practicable. 

mailto:DrinkingWater.Reporting@rdmw.qld.gov.au
mailto:DrinkingWater.Reporting@rdmw.qld.gov.au
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6.  Operational and Verification Monitoring 

 
Operational Monitoring  

 
The operational monitoring for Yarrabah contains a planned sequence of measurements and observations to ensure that 
the system is operating within the set performance limits and the process elements are controlled. 

 
The process step where testing is done, the parameter tested and the logic for testing the parameter is stated 
below: 

 
Raw Water: 

 
• pH and Turbidity (Monday to Friday, subject to bore being in operation) - ensure that the water quality is 

favorable to effective disinfection. 
 
Water treatment plant (chlorine shed): 

 
• Free chlorine – ensure sufficient free chlorine is maintained in the system, check chlorine levels to guide re-

dose rate, ensure that chlorinator is working properly, ensure reservoir is not causing high chlorine demand 
• Turbidity (inline)(pre chlorination) – ensure the water quality if favorable for effective disinfection. 

 
Reticulation  network  (Jilgi,  Djenghi,  Aged  Hostel,  police  station,  ,  Primary State  School, Workshop 
Street)(Council  office – Standard Water Analysis only) 

 
• Free Chlorine (Monday to Friday) – ensure sufficient free chlorine is maintained in the system 
• Turbidity – Ensure levels are < 5 NTU 
• pH – ensure levels are not acidic that may promote leaching of metals.  

 
 

The sampling locations with their GPS coordinates are listed below: 
 

LAT LONG Sampling locations 
-16.97823500 145.90146200 Jilgi 
-16.94451400 145.88696300 Djenghi 
-16.93007300 145.87621100 Aged Hostel (Mutkin) 
-16.92250300 145.87341100 Chlorine shed 
-16.92151000 145.87220200 Police station 
-16.91179700 145.86970400 Council Office 
-16.90595900 145.86460700 State School (Primary) 
-16.90975400 145.87617600 Workshop Street 
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The table below summarizes the operational monitoring, with target and critical limits and how excursions are 
managed. 
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Process step / 
location in 
system 

Parameter Associated 
hazard 

Sampling Target 
limit 

Alert limit Action if alert 
limit is 
triggered 

Critical 
limit 

Action if critical limit is triggered 
Frequency Method Analysis 

Water 
treatment 
plant 

Free 
chlorine 
(and total 
chlorine) 

Harmful 
bacteria 

Daily Palintest In-house 2.0mg/L < 1.5mg/L 
> 4.0 mg/L 

Re-adjust the 
dose rate  
Check 
chemical 
container. 

<0.5mg/L, 
>5mg/L 
(Total 
Chlorine) 

Re-adjust the dose rate at plant. Check 
chemical container. 
Ensure free chlorine level is within target range. 
If >5mg/L check reticulation network to verify high 
level are not present. Continue to monitor retic until 
level in reservoir corrected (<5mg/L).     
 

Turbidity  Harmful 
bacteria  

Daily Palintest In-house < 0.5 NTU  
 

> 1.0 NTU Switch to 
alternate bore 
with lower 
NTU (<1) 

> 5 NTU Check turbidity meter and retest. If result 
remains >5NTU, check all bores turbidity levels. 
Stop use and isolate bore with high reading 
and switch to bore with <5 NTU. Rest bore with 
high NTU for 24hrs then flush and retest. 
Recommence use of bore only if NTU <5.   

pH Optimum 
disinfection 

Monthly Palintest In-house 6.5-8.5 < 6.5  
> 8.5 

Switch to 
alternate bore 
with acceptable 
pH 

< 5.5  
> 8.5 

Adjustment of pH achieved by dosing with sodium 
hydroxide. 

           
Reticulation 
points 

Free 
chlorine 
(and total 
chlorine) 

Harmful 
bacteria 

Daily Palintest In-house 1.5 mg/L < 0.5 mg/L 
> 4.5 mg/L 

Re-adjust the 
dosing rate (re- 
dose). Check 
chemical 
container. 

<0.2mg/L, 
>5mg/L 
(health 
limit)_ 

Adjust the dosing rate at the re-dose point. 
Check s o l u t i o n  l e v e l  i n  sodium hypochlorite 
tank. 
Ensure free chlorine concentration is within 
target range. If free chlorine is high (> 4.5 mg/L) 
test total chlorine. If 
>5mg/L then flush the system and report to the 
Water Regulator (drinking water incident). 

Turbidity  Harmful 
bacteria 

Daily Palintest In-house <5 NTU >5 NTU Undertake line 
flushing and re-
test. 

No critical 
limit set  

If the turbidity is found to be above the ADWG 
aesthetic guideline of 5 NTU, investigate and 
identify the cause of high turbidity. Rectify the 
issue, conduct additional line flushing and re-test.    

E.coli Harmful 
bacteria 

Weekly NATA 
lab 

NATA lab <1 
CFU/100
mL 

<1 
CFU/100mL 

Notify Water 
Regulator. 
Consider BWA 

≥ 1 
CFU/100mL  

Notify Water Regulator. Consider BWA. Consider 
BWA. 

Metal of 
concern 

Exceedin
g health-
based 
ADWG  

12 monthly NATA 
lab 

NATA lab As per 
ADWG 
health 
limits 

As per 
ADWG 
health 
limits 

Notify Water 
Regulator. 

Exceedance 
of ADWG 
health 
limits 

Notify Water Regulator. Take action as discussed 
and agreed with the Water Regulator in 
consultation with Queensland Health. 
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Summary of Visual Checks, Observations and Inspections: 
 

Visual inspections and checks (observations), together with other essential task are also conducted as part of the 
operational monitoring to ensure that preventive measures function as required and that total reliance is not only on 
water quality testing. The checks and inspections done as outlined in the table below.  
 

Aspect Controls Measure (Scheduled task) Responsibility *Frequency 

Source Bore water turbidity and pH checks (applicable to bore in use only)   Operator  Daily 

Treatment 

Check Chlorine dosing pump operation and verify target free chlorine is within target 
range (2.0mg/L) Operator  Daily 

Check dosing pumps and sodium hypochlorite stock Operator  Daily 

Reticulation 

Free Chlorine, pH and Turbidity monitoring at designated sample sites (x6)  Operator  Daily  

Entry of water quality results into SWIMlocal.  Operator  Daily 

Flush water mains from distal points if low chlorine (<0.2mg/L) or high turbidity (>5NTU).  Operator  As required 

Source  Weekly inspection of bore compound and bore head (sealed) Operator  Weekly  

Storage  Inspect reservoirs and compound. Issues reported to supervisor/manager for corrective 
actions.  Operator  Weekly 

Treatment  General water treatment plant site maintenance, ensure site is secure and fences 
maintained. Operator  Weekly 

Retic Microbiological (E.coli) sampling from all designated sampling points (x6), send to NATA 
lab. Operator  Weekly 

Data Save and file NATA lab reports (import into SWIM).   Manager  Weekly  

Source Manual cleaning of vegetation from around bore heads  Operator  Monthly  

Treatment 

Inspection and testing of switchboards at bores and water treatment plant (by 
electrician) Contractor  Monthly  

Chlorine injection point inspection  Operator  Monthly  

Mobile generator test Mechanic  Monthly  

Empty and clean chlorine storage tanks (subject to elevated chlorates)   Operator  As required   

Storage  Reservoir scour valve opened to remove any settled debris Operator  6 months 

Retic 
Bore (x4) Standard Water Analysis Operator  Yearly  

Reticulation (x1) Standard Water Analysis   Operator  Yearly 

DWQMP Drinking Water Quality Management Plan – Annual Report Manager  Yearly 

Storage Empty and clean reservoirs Supervisor  2 years  

DWQMP 

Internal Drinking Water Quality Management Plan review  Manager  2 years  

Drinking Water Quality Management Plan – External Audit  Manager  4 Years  

Notify Regulator of changes to Drinking Water Quality Management Plan or infrastructure 
(via application)   

Manager  As required 

Training Induction of new operators and provision of basic training/mentoring  Supervisor  Upon 
appointment  
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SCADA System: 
 

The SCADA system assists with operational monitoring. It sends a message (alarm) on the Essential Services Supervisor’s 
computer (and mobile phone) on failures around bore pumps, dosing pumps and reservoir levels. These also guide 
corrective actions in “real time”. Currently (April 2022) the SCADA system is not working effectively, and the system 
needs to be operated manually. A water treatment plant upgrade, including SCADA and treatment infrastructure 
upgrades, is in process of being funded. No date has been established for the start of construction.      

 
Verification Monitoring (Reportable to DRDMW) 

 
The verification monitoring for Yarrabah is used to confirm that safe water is delivered to customers in compliance 
with the ADWG and Public Health Act. The verification monitoring also verifies that the preventive measures stated in 
the DWQMP are functioning effectively. 

 
The parameter tested and the logic for testing the parameter is stated below: 

 
• E. coli - indicator for recent faecal contamination (harmful bacteria) and treatment efficiency. 
• Heterotrophic plate counts - indicates system cleanliness, post treatment ingress or 

presence/formation of biofilms. 
• Standard Water Analysis – indicates health limits for other parameters (other than microbiological) 

are not exceeded.  
• pH - for corrosion control 
• Turbidity - aesthetic and chlorine demand, pipe breaks/leaks. 

 
The table below summarises the verification monitoring, with target and critical limits and how excursions are 
managed. 
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Parameter ADWG or 
regulation value 

Associated Hazard Frequency Analysing authority Response to exceedances 
Reticulation network (areas as 
identified earlier) 

E. coli < 1 cfu/100mL Bacteria (harmful) Weekly Cairns Regional Council 
Water & Waste Lab – 
NATA accredited 

Report to Regulator (DRDMW).  
Issue boil water alert.   
Investigate cause and rectify. 
Adjust chlorine dose rate at all points. 
Re-sample. 
 

Heterotrophic plate 
counts (HPC) 

NA System cleanliness, post 
treatment ingress, biofilms 

Weekly  Aimed to be kept as low as possible. 
Investigate cause and rectify. 
Adjust chlorine dose rate at all points. 

pH 6.5-8.0 (not of 
health concern) 

Corrosion Weekly  Investigate cause and rectify. 

Turbidity 5 NTU (not of health 
concern) 

Aesthetic, chlorine demand   Weekly  Check system integrity and for any 
ingress. Investigate cause and rectify. 

Metals and other 
parameters of concern 

As per ADWG  Metals, elements, other 12 monthly   Report to Regulator (DRDMW).  
Investigate and rectify.  
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Water Sampling and Result Analysis 
 

All operational monitoring is done by the operations team in-house using the Palin test (chlorine and pH) daily. The in-
house equipment is checked for calibration by the operations staff.  A new unit was obtained in 2021.  Once the SCADA 
(and water treatment Plant upgrade – expected in 2022) is completed, inline analyzers within the treatment plant will 
monitor pH and free chlorine which is relayed to SCADA. 

 
The verification monitoring is also done by operations team. The samples for E. coli testing, HPC and pH are sent to 
Cairns Lab weekly.  

 
The operations team act upon the operational monitoring parameters as described above (action if critical limit is 
exceeded). The Essential Services Supervisor assesses and analyses the water quality results as they become available, 
while keeping an overview of all monitoring and excursions. 

 
Operations staffs have received on the job training on proper sampling, analysis and testing procedures by the Essential 
Services Supervisor. Written procedures around these will be developed and have been stated in the Improvement 
Program. 
 

Testing Who Regularity Type Collected 
Free and total chlorine ESO Daily In House ESO 
pH, Turbidity ESO Daily In House ESO 
Ecoli ESO Weekly In House ESO 
Ecoli Cairns Lab Weekly NATA testing ESO 
Metals 
Water Source – Bores 
 

Cairns Lab 12 Monthly NATA testing ESO 
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APPENDIX 1 – Chlorine Validation Calculation  

 
 

Water tank (reservoirs) min 75 % of 5,000,000 L = 3,570,000 (min set point) 
Incoming Flow rate: 22 L/sec (converted to minutes) = 1,320 L/minutes 
Minimum Chlorine dosing = 2.0 mg/L (Chlorine set point – 2.0 mg/L) 
Baffle factor = 0.1  
 
Recommended contact time from Water Val Table for 4 log reduction where: 
 
pH     = <7.0 
temp  = 25°C 
Turb   = ≤5 NTU  
 
= 3 mg.min/L (calculation needs to be greater than this contact time value)  
– See table 1 below  
 
 Yarrabah – Current operations - Chlorine Validation Calculations:  
 
Total detention time = minimum tank volume / maximum flow rate   
                                   = 3,570,000 / 1,320 L/min 
                                   = 2,840.9 minutes  
 
Contact time (T10)      = total detention time X baffle factor (BF) 
                                     = 2,840.9 minutes X 0.1 (BF)  
                                     = 284.09 minutes  
 
Chlorine contact time (CT)  = minimum chlorine residual X contact time (T10) 
                                                = 2.0 mg/L X 284.09 minutes 
                                                = 568.18 mg.min/L  
 
 
Contact time is required to be a miminum of 3 mg.min/L  
 
 
Results  
Given the current contact time of 568.18 mg.min/L is greater than the required 3mg.min/L from WaterVal 
table, a 4 log reduction is met at Yarrabah Aboriginal Council. 
 
NOTE: The calculated contact time is solely based on the contact time within the reservoirs and does not 
factor in contact time while the water is moving through the pipework to the first residential property. As a 
result, this is likely to be a conservative measure and the calculated contact time is likely to be greater.  
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Baffle factors  
 
Where tracer testing is not completed, a default BF of 0.1 is to be applied, which will result in the reactor 
volume being 10 times larger to achieve a given CT than a reactor of ideal configuration. 
 
Reference: Australian WaterSecure Innovations Limited (2017), Water Val Chlorine Disinfection Validation 
Protocol.  
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APPENDIX 2 – Standard Operating Procedures (SOPs) 
 
Current SOPs: 
 
YASC001 – Palintest Turbimeter operation 
YASC002 – Chlorine monitoring using Palintest kit 
YASC003 – Thermo Scientific pH meter operation 
YASC004 – Palintest Turbimeter check standards 
YASC005 – Palintest Turbimeter checking calibration 
 
SOPs requiring development:  
 
• Water sampling and aseptic technique for bacteriological analysis 
• Aseptic technique for mains break repair and recommissioning  
• Responding to an E.coli detection in the treated water supply 
• Bore inspection procedure 
• Disinfection system inspection and maintenance 
• pH adjustment system inspection and maintenance 
• Chemical transfer from an intermediate bulk container (IBC) to a storage tank 
• Reservoir inspection and maintenance  
• Complaint investigation and management  
• Electronic record keeping  
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Drinking Water Quality Operations Point of Use Reference Material 

Process: Palintest Turbimeter Plus – Normal operation  

Standard Operating Procedure - YASC001 

START 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

STEP 1      

Flush the sample point to remove any stagnant water from the line to bring through 
fresh water.  

 

 

Test Tube holder 

Screen  

‘Down’ Button 

‘OK/Read ’                                      
Button 

‘On/Off’ 
Button  

‘Up’ Button 

‘Back’ Button 
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STEP 2 

Before collecting the sample, rinse the test tube in the water from the tap.  

STEP 3 

Collect the water using aseptic techniques and fill to the marked line.  

  

 

 

 

 

 

 

 

 

STEP 4 

Clean test tube with dry, lint-free cloth to remove all marks/fingerprints and water.  

STEP 5 

Place test tube in test tube holder with diamond symbols lining up. Ensure cap is all 
the way down so no light can interfere with sample.  

  Diamond symbols aligned 
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STEP 6 

Turn on Turbimeter Plus. The Mode screen will appear. “Read” will be automatically 
be highlighted.   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Mode screen  

“Read” will automatically be 
highlighted 
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STEP 7 
Select Read by pressing the OK button.  
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
STEP 8 
Select Normal by pressing the Read 
button once.   
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FINISH 
Document Reference: YASC001 
Ver:1.0 
Produced: APRIL 2022 (TPHS) 

 
 
 

STEP 9 
The “Reading. . .”  screen will be 
displayed for a couple seconds.  
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

STEP 10 
The results will appear. Record the result 
on your logsheet.  
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Drinking Water Quality Operations Point of Use Reference Material 

Process: Chlorine Monitoring Using Palintest Pooltest 3  

Standard Operating Procedure - YASC002 

 

START 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

STEP 1      

Flush the sample point to remove any stagnant water from the line to bring through fresh water.  

 

STEP 2 

Before collecting the sample, rinse the sample tube in the sample water.  

 

Test Tube holder 

Screen  

‘Blank Sample’ 
Button 

‘Read Sample’                                      
Button 

‘Menu’ Button 

‘On/Off’ 
Button  
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STEP 3 

Collect the sample using aseptic techniques and fill to the marked line.  

  

 

 

 

 

 

 

 

 

 

 

STEP 4 

Wipe down with clean, lint-free cloth to remove all marks/fingerprints and water as seen above.  

STEP 5  

Turn on Pooltest 3. Press ‘Menu’ button to scroll though the options of ‘Cl2 5’, ‘pH’ and ‘CYA’. Select “Cl25 

 

Cl2 5 = Free chlorine up to 5mg/L                            pH = pH                      CYA = Cyanuric Acid test   N/A 
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STEP 6 

Place sample tube in Pooltest 3 with diamond symbols lining up. Ensure cap is all the way down so no light 
can interfere with sample.  

 

 

STEP 7 

Press ‘Blank Sample’ button, this spinning icon (No.1) will appear and a couple seconds later it will zero out 
(No.2).  

 

 

 

 

 

 

 

 

 

 

 

 

No.1  No.2  
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STEP 8  

Remove the test tube and carefully add the DPD 1 tablet to the test tube (No.1). Crush tablet with stirrer 
(No.2). Once crushed and tablet is dissolved, place test tube back into Pooltest 3 (No.3).  

 

 

 

 

 

 

 

 

 

STEP 9 

Once inserted press ‘Read sample’ button, the spinning icon (No.1) will appear and a couple seconds later a 
result will be displayed on the screen (No.2).  

 

 

 

 

 

 

 

 

 

 

STEP 10 

Record results on Logsheet or SWIMS application.  

FINISH 
Document Reference: YASC002 
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Drinking Water Quality Operations Point of Use Reference Material 

Process: Reading Thermo Scientific pH meter  

Standard Operating Procedure - YASC003 

START 

STEP 1  

Remove the cap and press the Power symbol on the tester to power on.  

STEP 2 

Dip sensor in at least 20mm of test solution or fill cap up to MAX fill line.  

STEP 3  

Stir gently while the reading stabilizes and wait 
for the clock symbol to stop blinking.  

STEP 4 

The pH will be displayed indication that the 
reading is stable and the measurement is 
complete.  

STEP 5  

Record number on log sheet or SWIM application.  
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Drinking Water Quality Operations Point of Use Reference Material 

Process: Palintest Turbimeter Plus – Check standards  

Standard Operating Procedure - YASC004 

 

START 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Test Tube holder 

Screen  

‘Down’ Button 

‘OK/Read ’                                      
Button 

‘On/Off’ 
Button  

‘Up’ Button 

‘Back’ Button 
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OVERVIEW  

This procedure is to ensure that the Turbimeter Plus stays accurate so you are getting reliable readings for 
your community. This procedure uses the 4 calibration standards provided (seen above) inside the Palintest 
kit to check how accurate the meter is reading resulting in a pass or fail.  

STEP 1      
Turn on Turbimeter Plus, using the down arrow key 
select Calibrate / Check.  
 

STEP 2 
In the Calibrate / Check menu screen select Check 
Standard Mode.  
 

 

 

1.03 NTU       20.3 NTU       100.3 NTU     800.3 NTU   Silicon Oil 
                Calibration standards in NTU  
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Guidelines for using Calibration Standards 

- Before using Standards it is important to properly shake up the suspended solids in the solutions to 
evenly mix them throughout the water. 

- Clean using a drop of Silicone oil onto the glass and wipe off with a lint free polishing cloth provided 
in the kit.  

- Allow air bubbles to dissolve as if they are present it will give you a faulty reading.  
- Ensure they are within there Best before date.  

 

 

STEP 3 
In the Check Standard Mode menu screen scroll 
down to select Check Standard Read.  
 

STEP 4 
Once you select Check Standard Read it will take 
you to the below screen. It will prompt you to 
Insert Standard.  The first being 1.00 NTU as seen 
below. Once inserted into test tube holder follow 
the prompt Press Read.  It is important to follow 
the below guidelines when it comes to handling 
and using the Calibration standards   
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STEP 5  

Work your way up through the Calibration standards. 1, 20, 100, 800. There is a tolerance of +/- 10% so the 
number does not have to be exact as seen below.  
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STEP 6 

As seen below that the results will not be an immediate pass. Reasons for this could be not following the 
above guidelines. Check all these were done, sometimes an extra little polish is needed and try again. If 
results still wont pass then a recalibration could be required. Check SOP for recalibration and inform 
manager.  
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Drinking Water Quality Operations Point of Use Reference Material 

Process: Turbimeter Plus – Checking calibration  

Standard Operating Procedure – YASC005 

START 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Screen  

‘Down’ Button 

‘OK/Read ’                                      
Button 

‘On/Off’ 
Button  

‘Up’ Button 

‘Back’ Button 

Test Tube holder 
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STEP 1      

Ensure the Check Standards Values match the calibration standards provided in the kit. From factory these 
will be set to whole numbers. 1,20,100,800 whereas the standards are often slightly above or below these.  

 

STEP 2 
As you can see the standards provided in the kit don’t exactly match up with the numbers on the screen. So 
before you can calibrate you have to set the value to reflect the calibration standard.  

Adjust with UP and DOWN buttons and press OK once correct. Repeat this for all calibration standards.  

 

 

1.11 NTU ± 
BB: 05/22 

TP4856 
 

Silicone Oil                     Manuals  
 
Sample Bottles       Calibration Standards  
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STEP 3 

Once all calibrations have been changed to match standard labels, this screen will appear. Press OK to return 
to the Check Standard Mode menu.  

 

 

 

 

 

 

 

 

 

 

 

 

STEP 4 

Select Check Standard Read.  
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STEP 5 

As prompted place first standard into sample tube holder but first wipe down with clean, lint-free cloth to 
remove all marks/fingerprints. Notice how the number matches the calibration standard. This provides better 
accuracy for calibration and sampling. Press READ. 

 

 

 

 

 

 

 

 

 

 

 

 

 

STEP 6 

Wait a couple seconds for result. As seen below there will be a Pass or Fail result. If it’s a PASS move onto the 
next one as prompted by pressing NEXT.   
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STEP 7 

As prompted work through the other three standards. 20, 100, 800.  

 

 

 

 

 

 

 

 

 

 

 

 

STEP 8 

Once all passed you can press EXIT to return to Calibrate / Check menu.  
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STEP 9 

If it’s a FAIL, check sample tube is clean of fingerprints and moisture and try again by pressing BACK, giving 
the sample tube a wipe with a lint free cloth and trying again. If this still fails STOP here and refer to Field 
Calibrate (SDVB) SOP.  

 

 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

STEP 10  
 
If applicable record calibration check on Logsheet or SWIMS application.  
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