
 

 

 

 

 
 
 
 
 
 
 

 

 

 
 
 
 
 
 
 
 
 
 
 

Croydon Town Water Supply Scheme 
 
 
 

DRINKING WATER QUALITY 
MANAGEMENT PLAN 

 

 
Croydon Shire Council - Service Provider SP39 

 
 

 
 
 

 

 

 

 
 

  



 
 

Table of Contents 
 
Glossary of Terms 

 
1.0 Registered Service Provider 

1.1 Scheme details 

Table 1.1 Listing of Drinking Water Supplies 

Source 1 

Source 2 

Source 3 

Source overview 

2.0 Infrastructure 

  Figure 2.1 Source to tap map 

Figure 2.2 Schematic Diagram of Croydon Town Water Supply 

Figure 2.3   Treatment Plant Schematics 

 Figure 2.4 Reticulation sampling points 

2.2    Source, treatment and distribution details 

2.3     Distribution/Reticulation 

2.4    Key Stakeholders 

3.0. Identify Hazards and Hazardous Events 

3.1.1 Water quality information 

Table 3.1 Summary of water quality complaints 

Table 3.2 Water quality complaints 

 

3.1.2 Catchment Characteristics 

Figure 3.1 Catchment map of lake Belmore Dam 

Table 3.2 Catchment Characteristics 

3.2  Risk Assessment Methodology 

Table 6: qualitative measures of likelihood 

Table 7: qualitative measures of consequence or impact 

Table 8: qualitative risk analysis matrix - level of risk 

Table 9: Examples of degrees of uncertainty 

Table 3.3 Defined Acceptable Risk Levels 

3.2.1    Hazard identification and risk assessment team 

Table 3.4  Hazard Identification and Risk Assessment Team 

Table 3.5  (Modified) Hazards Identification   Scheme Croydon 

Table 3.6 Hazard Identification and Risk assessment 

4.0 Operation and maintenance procedures 

Table 4.1 Operation and Maintenance Procedure Documentation 

4.1  Employee awareness and training 

4.2  Long term incident management and implications for the DWQMP 

4.3    Incident and Emergency Levels 

Table 4.2    Incident / Emergency levels 

             4.4       Risk Management Improvement Program 

Table 4.3   Risk Management Improvement Program 

 4.5      Service Wide Support ï Information Management 

Table 4.4   Summary of Water Quality Management Information 

5.0 Operational and Verification Monitoring Programs 

5.1 Operational Monitoring 

Table 5.1         Operational monitoring 

5.2 Verification Monitoring 

Table 5.2 Verification Monitoring 

6.0 Cyber Security monitoring  

  



 
 

 
 
Glossary of Terms 
 
Å ADWG 2011 - Australian Drinking Water Guidelines (2011). Published by the National Health and Medical 
 Research Council of Australia 
Å E. coli - Escherichia coli, a bacterium which is considered to indicate the presence of faecal  contamination 
 and therefore potential health risk 
Å HACCP Hazard Analysis and Critical Control Points certification for protecting drinking water quality 
Å Mg/L - Milligrams per litre 
Å NTU - Nephelometric Turbidity Units 
Å MPN/100mL - Most probable number per 100 millilitres 
Å CFU/100mL - Colony forming units per 100 millilitres  
Å < Less than 
Å > Greater than   



 
 

1.0 Service Provider 
 

SERVICE PROVIDER NAME Croydon Shire Council 

SERVICE PROVIDER IDENTIFICATION NUMBER SP39 

SERVICE PROVIDER SIZE Small 

REGISTERED Yes 

REGISTERED ADRESS 63 Samwell Street, Croydon 

WEBSITE www.croydon.qld.gov.au 

CONTACT DETAILS Garry Pickering, Works Manager  

Contact phone number 0437 461 837 

AFTER HOURS 0437 461 837 

1.1 Scheme Details 

Table 1.1 Listing of Drinking Water Supplies 

 

Scheme 
Name 

Operator 
(organisation) 

Communities 
Served 

Current 
 

Projected in 10 years 
 

Population 
served 

Connections 
Demand 

ML/d 
Population 

served 
Connections 

Demand 
ML/d 

Croydon 
Town 
Water 
Supply 

Scheme 

Croydon 
Shire 

Council 

Croydon 
Town 

250 137 295.91 339 149.00 334.3783 

 
The Croydon Shire comprises an area of 29,583 square kilometres and is located in the Gulf Savannah 
Region of Far North Queensland. The shire is situated in the catchments of the Norman and Gilbert River 
systems. 
 
Croydon Shire Council is a registered service provider in accordance with the Water Supply (Safety and 
Reliability) Act 2008 for reticulated water supply. Council owns, operates and manages the Croydon Town 
Water Supply Scheme. 
 
Croydon Town Water Supply is a residential reticulated water supply scheme supplying an estimated 
population of 250 people influxes during the tourist season. 
 
Source 1 

 
Situated approximately 4.4 kilometres north-east of Croydon town is the earth wall dam which was 
constructed in 1994 as the town's primary bulk water supply. The dam is approximately 400m long and 16 
meters deep and has a capacity of approximately 5200ML with a calculated yield of 184ML/annum.  Prior 
to 1996, Croydon mainly obtained its water from a number of bores and from mining pits, such as Butterfly 
North Pit, which with time was struggling with the increase in demand. 
 
Source 2 

 
The new town supply bore is located approximately 80 metres below Lake Belmore Dam Wall. The bore is 
168 metres deep and has a submersible pump delivering ground water to the adjacent pump station which 
transfers water to the Treatment Plant. 
 
 



 
 

 
Source 3 

 
The Butterfly North Pit is approximately 1.5km North West of Croydon and has been connected to the Town 
supply via a pipeline to the water treatment plant. 
   
Annual yield from this source is predicted to be 90 ML/yr. 
 
Source Overview  
 
Lake Belmore Dam has a yield of 184 ML/year; however, as a result of reduced annual rainfall and 
subsequent reduced inflow to the dam, the source reached critical levels in 2015. A similar production 184 
ML/year is expected from the newly constructed bore however due to the high fluoride level in the bore 
water only a maximum of 10% can be contributed to the total supply to keep within guideline limits. Butterfly 
North Pit will contribute to the remaining needs of the town.  
 
Current sourcing is 70% Lake Belmore and 30% Butterfly North. The bore is planned for emergency use 
only and currently requires repairs.. 
 
No significant growth is expected in the next ten years and flow projections are based on a nominal 
population growth of *1.3% per year. (*ABS Statistics) 

 

Butterfly North Pit was originally a gold mine in the mid to late 1980ôs. There were no known harmful 
minerals detected during mining and Council has used the pit as an emergency water source since 1994. 
Current water quality testing has shown no excessive minerals with the exception of Fluoride, which is 
monitored continually. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 

 
 
 
 
 
 

2.0 Infrastructure 
 
Figure 2.1 map of source to tap 
 

 
  



 
 

 
 
Figure 2.2 Service Schematic Layouts 

 
 
 
 
 
 
 
 
  

 

 

This pipe line is 

decommissioned 

and no longer 

joined, however 

it still exists in 

the ground 



 
 

Figure 2.3 Treatment Plant Schematic 
 

 
 
 
 

 
 
 
 
 



 
 

 
 
Figure 2.4 Reticulation sampling map 
 

 
 
 
 
 
 
 
 



 
 

2.2 Infrastructure, Treatment, Disinfection 
 
Currently Croydon town is serviced by a reticulated water supply that is sourced from two (2) sources Lake 
Belmore Dam and Butterfly North Pit. The water is transferred from the dam to the treatment plant via the 
pump station located adjacent to the dam wall; this is done by the rising main in 150mm U PVC Blue Brute 
Class 12 and is 3.37km long. Butterfly North Pit is pumped direct to the plant by U PVC Blue Brute Class 
12 and is approximately 1.5km in length.  

   
Treatment 

(a) Pre-treatment 

- The pre chlorination is dosed at the back of the Plant where Lake Belmore Dam and Butterfly 
North waters are mixed in two (2) retention tanks.  In these tanks the metals such as iron, 
aluminium & manganese are oxidised and converted from soluble to particulate form prior to 
entering the plant. 

- Water is pumped from retention tanks through plant. 
 
(b) Treatment 

- Flocculation is achieved by dosing with aluminium hydrochloride and mixing occurs in the 
detention tank. The sand filters have been designed with a flocculation zone above the layered 
filter sand to allow establishment of a ñfloc blanketò to trap floc with entrained solids. 

- Filtration is achieved by direct filtration (i.e. no clarification) using pressurized slowly to medium 
rate sand filters (6 cells) with automated backwash. 

- Water is constantly analysed during the process for turbidity chlorine and ph. 
- Disinfection by chlorination is achieved by dosing sodium hypo chlorite. 

 
Reservoir Storage 
Clearwater reservoir storage consists of a single 1.8ML precast concrete on-ground sealed reservoir on 
elevated terrain, BWL 150.2m. The reservoir is equipped with a recirculation pump to assist in maintaining 
good water quality. 

 
Telemetry 
A telemetry system (Welcon) was installed in conjunction with the water treatment plant and enables 
controls. For example:  

- stop/start  
- adjustment of set-points  
- pumps on/off 
- flow rate 
- treatment plant operations 
- reservoir levels 
- power chemical flow alerts 
- alarm paging system 

 
Recently an upgrade of the telemetry includes additional telephone notifications. Remote management of 
pumps, set points etc. can be undertaken from any connected computer. 
 
Remote Telemetry Units (RTUôs) are located at: 

- Lake Belmore Dam Pump Station 
- Water Treatment Plant 
- 1.8ML Reservoir 

 
The base station is located in the Water Treatment Plant Office. 

 
Reticulation 
The reticulated pipe work varies in diameter from 63mm up to 250mm with the majority of reticulation pipe 
work installed in about 1968 (i.e. approximately 40 years old). The rising main from Lake Belmore Dam, 
the water treatment plant and the ground level reservoir was constructed in 1995. 
 
The rising main from the new town supply bore to the Belmore Dam pump station was constructed in 2014. 
The new sections of rising main from the Butterfly North source were constructed in 2016. 
 



 
 

Council commenced installation of water meters in 2009 and completed installation of all water meters in 
2010. 
 
 

2.3 Distribution/Reticulation 

Table 2.3.1 Infrastructure Details  

Column 1 
Component 

Column 2 
Scheme 1 

Sources 

Name Source 1 Belmore Dam 

Type Surface water dam 

% of supply 70% 

Reliability Supply is impacted by dry weather 

Water quality issues Iron, manganese, medium to high alkalinity.  

Name Source 2 Bore (near Lake Belmore) 

Type 
Sub artesian bore, totally insulated from any surface sources 
and insulated from the dam. 

% of supply 0%  

Reliability Recharged by groundwater 

Water quality issues 
Fluoride & Arsenic levels which requires blending with Lake 
Belmore only  

Name Source 3 Butterfly North Pit 

Type Open water storage pit  

% of supply 30% 

Reliability Recharged by groundwater 

Water quality issues 

Fluoride which requires blending with Lake Belmore only. 
 
 
 

Sourcing 
Infrastructure 
Lake Belmore 

Type (pumped/gravity/equipped 
bore/etc.) 

Two Southern Cross centrifugal pumps (80x50-200, 18.5 kW) 
with duty point of 16L/s at 61m head.  

Description 

- Floating intake secured to the floor, screened, intake is 1m 
below surface (single fixed off take).  
- Only one pump operates at any time.  
- The pump station is located adjacent to the dam wall. 
- Remote telemetry units operate pumps on/off and flow rate. 

Sourcing 
Infrastructure 
Bore 

Description 
The bore is cased with 300mm pvc  and is168m deep, it is 
tested at 11.75l/s and sustainable at 4l/s. Equipped with a 
Gundfos SP30-8 4in submersible pump. 

Sourcing 
Infrastructure 
Butterfly North 
Pit 

Description 
Wilo 22kW submersible pump on floating pontoon which is 
operated by a variable speed drive. 

Are there any 
sources that do 
not undergo 

treatment prior 
to supply? 

No 

Treatment Plant  

Name Croydon WTP 

Process 
Pre-chlorination at WTP via retention tanks  
flocculation 
sand filtration 

Design Capacity (24 hr operation) 1.03ML/d  

Daily flow range 0.2 - 0.6 ML/d 

Chemicals added 
Sodium hypochlorite 
Aluminium hydrochloride 

Standby chemical dosing facilities (Y/N) Yes  

Water sourced from and % 
Lake Belmore 70% Butterfly North 30% and Bore 0% 
 



 
 

Column 1 
Component 

Column 2 
Scheme 1 

% of average day demand provided 100%  

% of scheme supply 
Distribution area supplied 

100% of scheme supply area 

Bypasses / Variations 

Bypasses have been built into the system. Lake Belmore water 
can be pumped through the Butterfly North pipeline directly to 
the WTP bypassing the settling tanks. If this was to occur pre-
chlorination happens at Lake Belmore  
Variation ï chlorine agent dosing can be undertaken at Lake 
Belmore. 

Are there any 
sources that do 
not undergo 

disinfection 
prior to supply? 

No 

Disinfection 

Location 
Chlorine injection is prior to entering the oxidation tanks and is 
the final treatment step post WTP. 

Type Sodium hypochlorite 

Dose rate 3.0 (exiting the WTP) 

Target residual levels 2.5mg/L in the reservoir, between 0.5-1mg/L in the reticulation 

Duty/standby Yes 

Dosing arrangements Residual analyser  

Alarms Yes, failure, low and high residual 

Auto shut-off arrangements Yes (if no chlorine flowing whole plant shuts off) 

Distribution and 
Reticulation 
System 

Pipe material AC (55%, 5.2km), PVC (23%, 2.1km), Poly (22%, 2km) 

Age range 
Original AC built 1968 
52% (25-30yrs), 39% (10-15yrs), 9% (0-10yrs) 

Approx. % of total length 100% (14.73km) 

Areas where potential long detention 
periods could be expected 

Limited dead ends (some low use areas being addressed in 
Council works project) 

Areas where low water pressure (e.g. < 
12 m) could be expected during peak or 
other demand  periods) 

Gravity feed, no elevated areas in town, system pressure in 
mains is fairly regular. 
 
 
 
 
 

Reservoirs A 
 

Ground (No) 
One precast concrete on-ground sealed reservoir on elevated 
terrain 

 Name Croydon Ground Level Reservoir 

 Capacity (ML) 1.8ML 

 Roofed (Y/N) Y 

 Vermin-proof (Y/N) Y (sealed hatch) 

 Runoff directed off roof (Y/N) N, sealed flat top roof 

 

  



 
 

2.4 Key Stakeholders 

Table 2.4.1 Stakeholders involved in the management of drinking water quality 

Organisation Contact Name and Details 
Relevance to management 
of drinking water quality 

How the stakeholder is 
engaged in the DWQMP  

Welcon Technologies 
(Townsville) 

Townsville Branch Maintenance of telemetry Installed and maintained 
Remote Telemetry Unit/s 

Heal Group Pty Ltd David Herbert Design consultant Ongoing maintenance of 
WTP 

Cairns Regional Council Water and Waste Laboratory 
Services  

 

Microbial and chemical 
water quality sampling  

Samples sent once per 
month 

Department of Energy and 
Water Supply 

Dr Pushpa Ginige Senior 
Engineer  

Regulator for drinking water 
quality 

Reporting incidents, 
approving DWQMP. 

Queensland Health  Public Health Unit (Cairns) Advice and incident 
management guidance  

As required, conduct 
periodic visits, may 
provide advice on incident 
management  

Vulnerable Users Croydon Hospital  

Croydon State School 

Children Services  

Local Businesses 

Queensland Police Service 

Caravan Park 

General Public 

Consumers  Advised when incidents 
occur 

Major landholders in the 
catchment 

Tom Pickering ï The Maid  

Sam and Clay Kennedy ï 
Alehvale  

Properties activities could 
impact on water quality 

Contacted where a 
concern, as necessary.  

Lease hold conditions 
apply. 

 

3.0 Identify Hazards and Hazardous Events 
 
3.1.1 Water Quality Information 
Raw water quality data was obtained through the óSnapshot Monitoring Programô implemented by the 
Queensland Water Supply Regulator and Queensland Health to support service providers in the 
preparation of the Drinking Water Quality Management Plan. A summary of these results is detailed below.  
 
Treated water quality data provided in this section was performed by Croydon Shire Council for drinking 
water quality quarterly reporting purposes. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Table 3.1 Summary Water Quality Data 

Scheme 
name 

Scheme 
component 

Parameter Units 
Frequency 

of 
sampling 

Total No. 
samples 
collected 

No. of 
samples 
in which 

parameter 
was 

detected 

No. of 
samples 

exceeding 
water 

quality 
criteria 

Min Max 
Average 
(Mean) 

Drinking 
Water 

Guidelines 

Laboratory 
Name 

CROYDON 
TOWN 

SUPPLY 

Reticulation 
2019 (5 test 
locations) 

E.coli CFU/100mL Monthly 45 0 1 0 <1 <1 <1 

Cairns 
Regional 
Council 

Laboratory 

Heterotrophic 
Plate Count 

CFU/mL Monthly 45 0 0 <1 >300 52.55   

Cairns 
Regional 
Council 

Laboratory 

Reticulation 
at 

Reservoir 
Tank (2018 

to 2019) 

Chlorine Free mg/l Daily 463 463 0 0.06 5 1.38 >5 
Croydon 

Shire 
Council 

Chlorine Total mg/l Daily  461 461 0 0.21 5.2 1.69 >5 
Croydon 

Shire 
Council 

Fluoride mg/l Daily 405 405 0 0.02 1.51 0.79 >1.5 
Croydon 

Shire 
Council 

pH 1-14 Daily 458 458 0 6.5 8.03 7.2   
Croydon 

Shire 
Council 

Turbidity Ntu Daily 451 451 0 0.01 3.46 
0.22 

 
  

Croydon 
Shire 

Council 

EP131A Pesticide 
Organochlorine 
Pesticides (ult) 

  6 monthly 2 0 0    42-143 

Cairns 
Regional 
Council 

Laboratory 

EP234A 
Organophosphate 
Pesticides (ult) 

  6 monthly 2 0 0    14-166 

Cairns 
Regional 
Council 

Laboratory 
 
 
 



 
 

 

Source 
water- Lake 

Belmore 
2019 

Aluminium mg/l 6 monthly 2 2 0 0.015 0.025 0.02   

Cairns 
Regional 
Council 

Laboratory 

Arsenic mg/l 6 monthly 2 2 0 0.0027 0.0028 0.00275 <0.01 

Cairns 
Regional 
Council 

Laboratory 

Cadmium mg/l 6 monthly 2 2 0 <0.0001 <0.0001 0.0001 <.002 

Cairns 
Regional 
Council 

Laboratory 

Chromium mg/l 6 monthly 2 2 0 <0.0002 <0.0002 0.0002 <.05 

Cairns 
Regional 
Council 

Laboratory 

Copper mg/l 6 monthly 2 2 0 <0.001 0.001 0.001 <2 

Cairns 
Regional 
Council 

Laboratory 

Iron mg/l 6 monthly 2 2 0 0.350 0.450 0.4   

Cairns 
Regional 
Council 

Laboratory 

Lead mg/l 6 monthly 2 2 0 0.005 0.005 0.005 <.01 

Cairns 
Regional 
Council 

Laboratory 

Manganese mg/l 6 monthly 2 2 0 0.132 0.158 0.29 <.5 

Cairns 
Regional 
Council 

Laboratory 

Nickel mg/l 6 monthly 2 2 0 0.0005 0.0006 0.00055 <.02 

Cairns 
Regional 
Council 

Laboratory 

Zinc mg/l 6 monthly 2 2 0 0.008 0.008 0.008   

Cairns 
Regional 
Council 

Laboratory 



 
 

Fluoride mg/l 6 monthly 2 2 0 0.09 0.13 0.11 <1.5 

Cairns 
Regional 
Council 

Laboratory 

Source 
Water- 

Butterfly 
North 2019 

Aluminium mg/l 6 monthly 2 22 0 0.868 0.935 0.9015   

Cairns 
Regional 
Council 

Laboratory 

Arsenic mg/l 6 monthly 2 2 0 0.0023 0.0050 0.65 <0.01 

Cairns 
Regional 
Council 

Laboratory 

Cadmium mg/l 6 monthly 2 2 0 0.006 0.009 0.0075 <.002 

Cairns 
Regional 
Council 

Laboratory 

Chromium mg/l 6 monthly 2 2 0 <0.004 <0.004 <0.002 <.05 

Cairns 
Regional 
Council 

Laboratory 

Copper mg/l 6 monthly 2 2 0 0.015 0.022 0.0185 <2 

Cairns 
Regional 
Council 

Laboratory 

Iron mg/l 6 monthly 2 2 0 0.026 0.073 0.0495   

Cairns 
Regional 
Council 

Laboratory 

Lead mg/l 6 monthly 2 2 0 <0.001 <0.001 <0.001 <.01 

Cairns 
Regional 
Council 

Laboratory 

Manganese mg/l 6 monthly 2 2 0 0.673 0.742 0.7075 <.5 

Cairns 
Regional 
Council 

Laboratory 

Nickel mg/l 6 monthly 2 2 0 0.0255 0.0290 0.02725 <.02 

Cairns 
Regional 
Council 

Laboratory 

Zinc mg/l 6 monthly 2 2 0 0.040 0.055 0.0475   

Cairns 
Regional 
Council 

Laboratory 



 
 

Flouride mg/l 6 monthly 2 2 2 1.9 2.3 2.1 <1.5 

Cairns 
Regional 
Council 

Laboratory 

Source 
water- Bore 

2019 

Aluninium mg/l 6 monthly 

Bore not used (requires repairs) and no testing completed 

  

Cairns 
Regional 
Council 

Laboratory 

Arsnec mg/l 6 monthly <0.01 

Cairns 
Regional 
Council 

Laboratory 

Cadmium mg/l 6 monthly <.002 

Cairns 
Regional 
Council 

Laboratory 

Chromium mg/l 6 monthly <.05 

Cairns 
Regional 
Council 

Laboratory 

Copper mg/l 6 monthly <2 

Cairns 
Regional 
Council 

Laboratory 

Iron mg/l 6 monthly   

Cairns 
Regional 
Council 

Laboratory 

Lead mg/l 6 monthly <.01 

Cairns 
Regional 
Council 

Laboratory 

Manganese mg/l 6 monthly <.5 

Cairns 
Regional 
Council 

Laboratory 

Nickel mg/l 6 monthly <.02 

Cairns 
Regional 
Council 

Laboratory 

Zinc mg/l 6 monthly   

Cairns 
Regional 
Council 

Laboratory 



 
 

Flouride mg/l 6 monthly <1.5 

Cairns 
Regional 
Council 

Laboratory 
 

 

Table 3.2 Water Quality Complaints 

 

During the 2018 and 2019 years there have been no water quality complaints in Croydon. The Internal complaints system (InfoXpert) maintains a record of 
complaints.  
 

 

Water Quality Analysis Discussion 
 
 
E. coli monitoring  
All E. coli and chlorine sampling was performed Croydon Shire Council and sent to Cairns Regional Council laboratory for analysis.  
 
There has been one (1) exceedance of ADWG health guideline values. This was in March 2019 and was investigated and reported as a sampling error.. 
  

Year 
Number  of water quality 

complaints 
Water quality complaints 

per 1000 connections 
Main reasons for 

complaints 
Likely sources/causes of 

problems 
Resolution of problem 

      

      



 
 

3.1.2 Catchment Characteristics 

There are native title restrictions on the use of the dam. Tagalaka indigenous community have native title 
rights over the eastern side of the dam and restrict access to the dam catchment. Cattle are grazing in the 
remainder of the catchment but do not have access to the dam. The dam area is fenced. The dam is owned 
by Croydon Shire Council. 
 
Figure 3.1 Catchment map of Lake Belmore Dam, Croydon  

  


