
A C I P C  2 0 2 4

Navigating the Impacts of 
Water Quality on CSSD Operations



Declaration of Interest

• Nil

Kasia Benson
Clinical Nurse Specialist
Infection Prevention & Control
WA Country Health Service
Pilbara Region 



Once upon a time…



In a land far away

Pilbara Region

• 507, 896 km²  
• 62,062 people
• 1,600 km from Perth

Hospitals

• Hedland Health Campus

• Karratha Health Campus

• Roebourne Hospital

• Newman, Tom Price & Paraburdoo Hospital

• Onslow Hospital

• Marble Bar & Nullagine Health Clinics



An evil water problem was brewing

Final Rinse – Washer Disinfector – Reverse Osmosis

TVC 2900

Endotoxin <0.25

pH 7.0

Conductivity 15

Total Hardness 1.2

Chloride <1

Iron <0.010

Phosphates 0.048

Silicates 0.15

Final Rinse – Washer Disinfector – Reverse Osmosis

TVC ≤100 CFU / 100mL 2900

Endotoxin ≤0.25 EU/mL <0.25

pH 5.5 – 8.0 7.0

Conductivity ≤30 uS/cm 15

Total Hardness ≤10 mg CaCO3/L 1.2

Chloride ≤10 mg/L <1

Iron ≤0.2 mg/L <0.010

Phosphates ≤0.2 mg/L 0.048

Silicates ≤1.0 mg/L 0.15



Challenges, Learnings & Impacts

1. Interpreting and understanding the requirements



or was it?

Final Rinse – Washer Disinfector – Reverse Osmosis

Analyte Specification

TVC ≤100 CFU / 100mL 2900 19

Endotoxin ≤0.25 EU/mL <0.25 0.17



Reconnaissance Mission 



Challenges, Learnings & Impacts

1. Interpreting and understanding the requirements

2. Infrastructure

3. Resource & capability constraints



Reconnaissance Mission

Washer Disinfector – Table 7.2

Potable Water
Cleaning

Hardness
Chloride

• Efficacy of process – higher concentrations of 
detergent potentially required

• Damage  or deterioration of the equipment

Reverse Osmosis Water
Final Rinse

pH
Conductivity
Total Hardness
Chloride
Iron
Phosphates
Silicates

TVC
Endotoxins

• Spotting, staining and/or corrosion of medical 
devices and equipment.

• Scale build-up. 

• Contaminate instruments
• Biofilm build up





Challenges, Learnings & Impacts

1. Interpreting and understanding the requirements

2. Infrastructure

3. Resource & capability constraints

4. Standardised collection and reporting processes



The plot thickens

Final Rinse – Washer Disinfector – Reverse Osmosis

Analyte Spec

TVC ≤100 
CFU / 100mL

2900 19 2900

Endotoxin ≤0.25 EU/mL <0.25 0.17 <0.25

pH 5.5 - 8.0 9.1

Conductivity ≤30 uS/cm 66

Phosphates ≤0.20 EU/mL 2.6

Silicates ≤1.0
EU/mL

4.8

Supply

Water 
Hardness <150 mg/L range 200 – 240 

Chloride <120 mg/L range 120 - 200



Investigation

Final Rinse – Washer Disinfector – Reverse Osmosis

TVC ≤100 
CFU / 100mL

2900 19 2900 1
1

690
140

39
8

1500
600 3 930 950

Endotoxin ≤0.25 EU/mL <0.25 0.17 <0.25 0.07
<0.05

0.1
0.25

<0.05
<0.05

0.164
0.206 0.08 0.129 0.089

pH 5.5 - 8.0 9.1 10.3 6.7

Conductivity ≤30 uS/cm 66 160 9.5

Phosphates ≤0.20 EU/mL 2.6 7.5 0.007
4

Silicates ≤1.0
EU/mL

4.8 14 <0.10



Challenges, Learnings & Impacts

1. Interpreting and understanding the requirements

2. Infrastructure 

3. Resource & capability constraints

4. Investigation complexities

5. Budget & Financial Constraints



Crisis Final Rinse – Washer Disinfector – Reverse Osmosis

Analyte Spec Tap Tap

TVC ≤100 
CFU / 100mL

930 950

Endotoxin ≤0.25 EU/mL 0.129 0.089

pH 5.5 - 8.0

Conductivity ≤30 uS/cm

Phosphates ≤0.20 EU/mL

Silicates ≤1.0
EU/mL

Final Rinse – Washer Disinfector – Reverse Osmosis

Analyte Spec Tap Tap Chamber Tap

TVC ≤100 
CFU / 100mL

930 950 110 360

Endotoxin ≤0.25 EU/mL 0.129 0.089 15.9 2.82

pH 5.5 - 8.0 6.9 6.7

Conductivity ≤30 uS/cm 12 13

Phosphates ≤0.20 EU/mL <0.0075 <0.0050

Silicates ≤1.0
EU/mL

0.39 0.36

Endotoxin
Thermostabile compound capable of withstanding disinfection and sterilisation processes
In humans can cause fever like reaction and other severe adverse events

Supply

Water Hardness <150 mg/L range 200 – 240 
Chloride <120 mg/L range 120 - 200



Challenges, Learnings & Impacts

1. Interpreting and understanding the requirements

2. Standardised collection and reporting processes

3. Infrastructure 

4. Resource & capability constraints

5. Investigation complexities

6. Quantifying risk and comprehending implications



The hero – a whole system approach



Challenges, Learnings & Impacts

1. Interpreting and understanding the requirements

2. Standardised collection and reporting processes 

3. Infrastructure 

4. Resource & capability constraints

5. Investigation complexities

6. Quantifying risk and comprehending implications

7. Tyranny of distance



Happily ever after

Final Rinse – Washer Disinfector – Reverse Osmosis

Analyte Spec

TVC ≤100 
CFU / 100mL

38 10 45

Endotoxin ≤0.25 EU/mL 0.0050 0.050 0.06

pH 5.5 - 8.0 6.6 6.6 6.5

Conductivity ≤30 uS/cm 5.7 6.8 6.5

Phosphates ≤0.20 EU/mL <0.0050 <0.0050 0.013

Silicates ≤1.0
EU/mL

0.12 0.37 0.11



Challenges, Learnings & Impacts

1. Interpreting and understanding the requirements

2. Standardisation of collection and reporting processes 

3. Infrastructure 

4. Resource & capability constraints

5. Investigation complexities

6. Quantifying risk and comprehending implications

7. Tyranny of distance

8. Review systems for improvements / optimisation proactively
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