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Agenda

Why do we need RO/DI water?

Solution

- Different components and 

their function

Introduction

- Evoqua overview

Water Quality and Impacts

- AAMI TIR 34

- Long term sustainability and 

efficacy

Water Chemistry
- Common constituents

- What we look for

Design Process
- How to build a water system

- Critical information

- Sizing appropriately



Evoqua Overview
ABOUT US
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The Evolution of Evoqua Water Technologies…

1913 
Wallace & Tiernan

First commercial 
gas-feed chlorinator

1960
19,000+ municipal

water systems 
operate in the U.S.

Jan. 16, 2014 
SIEMENS WT

becomes Evoqua 
Water Technologies

Dec. 1, 2014
New leadership & 

organizational structure 
in place.  

2004 
SIEMENS 
acquires 
USFilter

2013
AEA Investors LP 
announces it will 

purchase 
SIEMENS WT 

1918 
1,000+ U.S. 
cities employ 

chlorine 
disinfection 

1990
USFilter 
founded 

1987
IONPURE-

commercializes
continuous

electrodeionization 
technology

Nov. 2, 2017
Evoqua IPO on 

NYSE

“AQUA”



Evoqua At a Glance

100+ 150

200K+ $1.46B

year legacy of quality 

and innovation

locations globally

Installations worldwide ~ FY2021 Revenues
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Reliable and Responsive Services Backed by Knowledgeable Water Experts

Extensive Service Network

National Support

The Industry’s Most Extensive Service Network
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Extensive Service Network
Local Support

Reliable and Responsive Services Backed by Knowledgeable Water Experts
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Water Treatment Applications in Hospitals

1. Potable Water 

Pretreatment

2. Boiler Feed

3. Cooling Tower 

Filtration

4. Humidification

5. SPD

6. Clinical Analyzers

7. Laboratory

8. Infection Control

9. Coming Soon: Dialysis
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Water Chemistry
It’s just water, right?
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• Water is an extremely stable compound 

• Referred to as the “universal solvent” 

• Water is unique as it is the only natural substance 

found in three states – liquid, solid, gas

• Water found in nature is never “pure”; water always 

contain salts, particulates, organics, organisms, and 

other contaminants

Water Chemistry
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5 Classes of Impurities in Drinking Water

Suspended 
Solids

Silicates

Sand

Pipe Debris

Plant Debris 

Dissolved 
Inorganic 

Compounds

Calcium Salts

Sodium Salts

Phosphates

Nitrates

Chlorides

Dissolved 
Organic 

Compounds

TOC

(Total Organic 
Carbons)

Tannins

Pesticides

PCBs

Bacteria and 
Microorganisms

Staphylococcus 
aureus

Pseudomonas 
aeruginosa

Legionella 
pneumophila

Endotoxin

(dead bugs)

Dissolved 
Gases

Oxygen

Nitrogen

Carbon Dioxide

Chlorine 

VOC
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• Dissolved inorganic constituents

• “Hardness” – magnesium and 

calcium

• Total Organic Carbon

• Carbon dioxide

• Chlorine / Chloramines (disinfection)

Water Analysis



Water Quality and Impacts
Critical water saves you money and could save lives
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• Pitting, corrosion and 
other damages

• Biomass build-up

Medical 
Devices

• Reduction in efficacy 
of detergents

• Degradation of system
Process

Why is Water Quality Important?
Impacts on your process

Extra Costs
• Replacing instruments

• Repairs/premature 

maintenance

Patient Risks
• Infection transmission

• Delay in critical care
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These issues can be costly:

• Instrument repair / replacement

• Inefficient equipment performance

• Re-work / overtime

o $114 - $280 to reprocess one endoscope (Boston Scientific)

o Did not consider staff time and wages (average 76 minutes!)

• Surgical delays or impacts

o 3.2% of surgery patients experience SSI; hospital treatment costs average $21,000 (JAMA Surgery, 2010)

Financial and Process

Impact of Poor Water Quality
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Observed Problems:

• Discoloration (Gold-Brown, Orange-Brown, “Rainbow”) 

• Residual Soil / Inefficient Cleaning

• White, Chalky Spotting or Deposits 

• Surface Damage (Corrosion, Rusting, Pitting, Cracking)

• Loss of Color

• Black or Purple Staining

Potential Water-related Root Cause:

• Hardness

• Exposure to chlorides (especially when heated)

• Chlorinated water

• Cleaning chemistry affected

• Ineffective rinsing

Problems Caused by Poor Water Quality
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AAMI TIR34: 2014/(R)2017 
Water for the Reprocessing of Medical Devices

• Developed for Healthcare Facilities:

• SPD/Central Service personnel

• Water Maintenance personnel

• This technical information report (TIR) covers 

the selection and maintenance of effective water  

quality suitable for reprocessing medical devices. 

• Provides guidelines for selecting the water  

quality necessary for the reprocessing of 

categories of medical devices.

• TIR34 Addresses: 

• water treatment equipment, water 

distribution and storage

• quality control procedures for monitoring 

water quality strategies for bacterial control

• environmental and personnel considerations

NOTE: TIR34 is NOT a 

standard and thus not 

subject to the same formal 

approval process as a 

standard. It is NOT 

mandatory. 

However, a TIR is approved 

for distribution by a 

technical committee and the 

AAMI Standards Board.
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AAMI TIR34: 2014/(R)2017 simplifies this into two categories:  

• Utility Water – water that comes from the tap that may require further treatment

– Used for flushing, washing, rinsing

• Critical Water – water that is extensively treated to ensure microorganisms and 

inorganic and organic materials are removed

– Used for the final rinse or steam generation

Water Quality Requirements
Categories of Water Quality for Medical Device Reprocessing
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Water Quality Recommendations
AAMI Water Specifications
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Water Quality Results
City Water vs AAMI TIR 34
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Laboratory Tests

• Bacteria (HPC) – monthly

• Endotoxin (LAL) – on install, modification, or repair

• Total Organic Carbon – monthly or quarterly

• Ionic Contaminants (Cl-, Fe, Cu, Mn) – annually

• Hardness – annually

Visual Inspection

• Color and Turbidity – daily

• Temperature – daily

Online Monitoring / Field Test

• Resistivity/Conductivity – daily

• pH – monthly

• Filters (Pressure Drop) - daily

AAMI TIR34: 2014/(R)2017
What is included in AAMI TIR34
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Decontamination Sinks2

Washer-Disinfectors Cart Washers

Automated Endoscope 

Reprocessors (AERs)

Ultrasonic CleanersSteam Sterilizers

2 Customer must refer to the device IFU for final rinse requirements

Images provided by Steris Corporation

What Equipment Requires Critical Water?

May vary by make and model of equipment
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AAMI – Water Quality
Medical Device Reprocessing

• Current guidelines for selecting the water 

quality necessary for the reprocessing medical 

devices

• TIR 34 Addresses

• Water Treatment

• Quality controls

• Categorizes water between

• Utility water: initial rinses and flushing

• Critical water: final rinse and steam generation

Technical Information Report (TIR 34)

• Will be the requirement for selecting the water 
quality and testing necessary for reprocessing 
medical devices (Q4 2022/Q1 2023)

• ST 108 Addresses

• Water Treatment

• Testing controls

• Recirculation

• It follows the TIR guidelines with a few 
differences

• Utility/Critical Water remains in place

• Recirculation to reduce biomass build-up req.

• Monitoring and water testing clearly defined

• Addresses TOC limits

Standards (ST108)

Evoqua has a member on AAMI board consulting on ST108



Design Process
Creating the Right Solution for your Medical Reprocessing
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Water Quality Assessment

Implementation of Water Treatment Plan

Assurance of Proper Water Quality

On-Going Water Monitoring

Four steps to achieve critical water 

How SPD and Facilities Should Prepare for AAMI TIR 34 and ST 108
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Water Treatment for Reprocessing Medical Devices
Design Process

Schedule Site 
Visit

Identify Criteria
Discuss SPD 

Workflow

Solution 
Generation

Implementation Go-Live
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Water Treatment for Reprocessing Medical Devices

• Facilities and maintenance

• SPD Manager/Director

• Contractors

Schedule 
Site Visit

• Critical water to equipment

• Space availability and loop distance 

• Cell signal strength

• Water testing frequencies

Identify 
Criteria

• Peak Demands

• Operation hours

• Average cycles per day – Diversity!

• Plant steam and MFG steam

Discuss 
SPD 

Workflow

Design Process
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Water Treatment for Reprocessing Medical Devices
Design Process

• Proposal presentation

• Capital Cost

• Service Cost

• Operation Cost

Solution 
Generation

• Turnkey Installations

• Installations Support

• On-site training
Implementation

• 24/7 Technical Support

• Ongoing maintenance

• Remote Monitoring
Go-Live



Solution
Vantage® SPD 
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Vantage® SPD

SUSTAINABLE PURE

DIGITAL VANTAGE SPD
Critical performance data Critical water solution

Maximum up-time Consistent high-quality water

Sustainable. Pure. Digital.
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Softener

Reverse Osmosis (RO)   Deionization (DI) Storage Tank

Carbon

Pump UV Light Bacteria 

Filter

Endotoxin

Filter

Potable 

Water 

Feed

Brine 

Tank

Water Quality

Sensors

Water QualityDigitally-
Sensor

Enabled Control

Panel
Particle

Filter

Continuous 

Recirculating 

Loop for High 

Quality

To Sterile 

Processing 

Points of Use

Vantage® SPD Solutions
RO/DI Configuration
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Vantage® SPD Solutions
RO/DI Layout Example
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Vantage® SPD Solutions
Service Deionization Configuration

Continuous 

Recirculating 

Loop for High 

Quality

Deionization (DI)
Distribution 

Pump
UV Light

Potable 

Water 

Feed

Water Quality 

Sensors

Particle

Filter

Digitally-Enabled 

Control Panel

To Sterile 

Processing 

Points of Use

Bacteria 

Filter
Endotoxin 

Filter

Water Quality 

Sensor

Carbon
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Vantage® SPD Solutions
SDI Layout Example
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Vantage® SPD Solutions
Pretreatment

Carbon

• Removes chlorine/chloramines

• TOC reduction

• Exchange vs backwash

Softener

• Reduces the hardness (magnesium and calcium)

• Protects against scale
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Vantage® SPD Solutions
RO/DI vs DI

Reverse Osmosis (RO)

• Removes minerals (~95%)

• Extends life of DI tanks

• Requires drain for reject

Deionization (DI)

• Removes ions from water

• Reduces your TDS

• Main component to meet conductivity spec

• <10us/cm per AAMI TIR 34

Particle Filter

• Resin trap
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Vantage® SPD Solutions
Storage tank, UV, final filtration and Recirculation Loop

Storage Tank

• Allows minimal interruptions during service visits

• Level switch will signal RO to come on and off

• Larger footprint

UV

• Kills bacteria

• Can have dual UV for TOC reduction too

Bacteria and Endotoxin Filters

• Helps meet AAMI TIR 34 spec

Recirculation Loop

• Reduces risk of biofilm in piping
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Vantage® SPD Solutions
Remote monitoring

Remote Monitoring

• Allows for trending and tracking data

• Quality of water

• Usage

• Critical alarms and service needs are 

recorded

• Per AAMI TIR 34, SPD must monitor water 

quality



• Example of remote monitoring data

• Monthly reports

• Access to Link2Site 

• Great audit tool

Vantage® SPD Solutions

Remote monitoring
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Bringing SPD Water Treatment into the 21st Century

Evoqua’s Design Philosophy

We listened to our customers

• Don’t have time to worry about water; not a core competency

• Cannot afford to have issues or downtime

• Desire peace of mind that your water quality is appropriate

• Documentation for accreditation surveys

Current water treatment approaches are antiquated

• Reactive, rely solely on pre-determined service frequencies

• No digital capabilities

• No formal data / documentation

Meet AAMI TIR34 Critical Water Specs, but with a better approach

➢ Leverage digital remote monitoring to:

• Measure and monitor critical system performance data

• Provide an “early warning” of problems

• Proactively deliver service

• Documentation for accreditation surveys



- Don’t take water for granted

- Impact of water

- Additional costs

- AAMI TIR 34 

- Guideline for medical device 

reprocessing

- Utility water vs Critical water

- Remote monitoring

- ST 108

- Vantage® SPD

- Get your water vendor involved early

Presentation Recap
Key Takeaways



T H A N K  Y O U

Q U E S T I O N S ?
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NC and SC New Business 

Manager

Durham, NC Sales 

Representative

Charleston/Greer, SC Sales 

Representative

NC and SC Sales 

Representative

Evoqua Contact Information
Local sales support

Southeast Regional Sales 

Manager


