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This presentation, An Overview

Tًhe main objective of this presentation is to 
introduce Life Cycle Assessment  LCA as 
one of the viable environmental 
management tools.

To highlight the role of LCA in decision 
making processes relevant to wastewater 
treatment plants.
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Presentation Contents

• Environmental Management Tools in 
Water Industry

• Life cycle assessment, an introduction

• Life cycle assessment as a decision 
making tool in WWT facilities

Wastewater Reuse, is Becoming a 
Must

• In view of the current situation of limited 
water resources, the need of wastewater 
reuse is becoming a strategic need

• Sharp increase in WWTP is reported 
everywhere*…

• WWTP, different technology, different 
construction, varied cost, different impacts

• The need for a good decision making tool
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Wastewater treatment facility is a complicated structure
Different processes, different techniques, with lot of risks 

involved

WWTP, Some Excerpts,1 
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WWTP Some Excerpts, 2

Wastewater Environmental Management 
Tools

A quick appraisal

• Risk Assessment, human and environment
• Environmental Impact Assessment
• Life Cycle Assessment

How to Manage Risks
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1. Identify
the Hazards

2. Assess
the Risks

3. Analyze 
Risk Control

Measures

4. Make
Control

Decisions

5. Risk Control
Implementation

6. Supervise
and Review

Zero Risk Does Not Practically Exist!

Risk Assessment is a tool to measure the probability of an adverse impact 
on

either human health and safety, ecosystem or quality of life 

Detailed assessment of significant 
impacts .Identification of mitigation 
needs. Impact to cost / benefit analysis.

Site, environmental 
screening, intial
assessment, scoping of 
significant issues.

Project Concept

Feasibility

Design & Engineering

Implementation
Monitoring & 
Evaluation

Pre-Feasibility

Detailed design of 
mitigation measures 

Implementation of 
mitigation measures 
and environmental 
strategy

Monitoring and post- auditing

EIA and the project cycle
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Importance of LCA
• Better decision-making for product/production 

and services systems based on sound 
comparison between different alternatives

• Identifies key impacts and life-cycle stages of 
system

• Provides a basis for environmental 
improvements of system

• Identifies trade offs
• Identifies information gaps and where we can 

improve the system

LCA is a Measurement System
• Based on: 

– Systems analysis (holistic)
– Mass balance input-output inventory
– Indicators system for impact assessment

• Useful for decision-making
– Environmental Management 
– Design for Environment
– Communication

• Usually follows international rules (the ISO 14040 series standards)
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An LCA For a WWTP
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Life Cycle Assessment in WWTPs
Some Case Studies

Sustainability of Wastewater 
Treatment Systems

“A Sustainable wastewater system should, over a long time 
perspective provide required services while protecting 

human health and the environment, with a minimum use of 
scarce resources.”

• Most publications base the assessment/comparison on the operation of 
the treatment systems, not on the full life cycle.

• By wastewater treatment we may contribute to solving one problem (the 
receiving environment) but the technology chosen may contribute to the 
creation of other problems (e.g. by being very energy consuming)

• Sustainability concept challenges us to look at wastewater treatment 
systems from a life cycle perspective and to introduce long term thinking 
(changes of the wastewater concept from end of pipe treatment towards 
resource utilization)
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LCA, The Process
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LCA Components
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Goal and Definition
The study aimed to ascertain which treatment and
Treatment combinations are good enough to meet

The following end use
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An inventory analysisAn inventory analysis

Raw

material

Product

manufacture

Product

use
Incineration

energy capital

equipment

waterair soil

emissions (incl. energy) to

system boundary

system under study

Raw

materials

auxiliary

materials

products

by-
products
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Example of an inventory table
Comparing the LCI of Two

WWTP (hypothetical)

intervention (kg) WWTP  A WWTP B
resources
crude oil 37000 22000
natural gas (m3) 400000 0
emissions to air
Cd 2.9 0
Cu 0 850
NOx 2000 150
SO2 1000 80
CO2 800000 50000
CxHy 30 40
NH3 230 0
emissions to  water
Cd 3 0
Cu 2 20
Ni 0 15
P 3500 1000
NO3- 180000 260000
emissions to soil
Cd 4.5 1
Cu 0 850
Zn 0 1400
P 0 40000
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Impact assessment 

Selection and definition of impact categories, indicators and 
models
Classification (assignment of Inventory results to impact 
categories)
Characterisation (modelling of the Inventory data within the 
impact categories with the aid of indicators per category: often
called the Environmental Profile)
Normalisation (relate the results of the Characterisation to 
reference values for e.g. an area and a time period such as the 
total emission in a country: often called the normalised 
environmental profile)

Classification and Characterisation

Carbon 
Dioxide

Sulphur 
Dioxide

Methane

Global Warming

Summer Smog

Acid Rain

1

21
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Typical Impact Categories:

Ozone Depletion

Air pollution

Global Warming

Waste generation

Water extraction

Mineral extraction

Water pollution

Acid rain
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Example of an environmental profile

indicator result (unit) WWTP A WWTP B
abiotic depletion (—) 40×10-10 2×10-10

global warming (kg CO2) 80×106 5×106

human toxicity (kg b.w.) 30×102 4×102

aquatic ecotoxicity (m3 water) 60×107 4×107

terrestric ecotoxicity (kg soil) 6×107 450×107

acidification (kg SO2) 2×105 4×105

nutrification (kg PO4
3-) 3×105 16×105

fotoch. oxidant formation (kg C2H4) 14 15
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Because LCA embraces upstream and downstream factors
It should have spatial and temporal boundaries
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LCA in Practice, A Decision Making Tool,
Some case studies
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Common Sense
Which Product Would You Choose?
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Comparative Study of Wastewater Treatment 
Facilities
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The Use of LCA
To Compare Between 

Scenarios
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Cost Versus Environment
An LCA Approach
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Eco-efficiency waste water treatment options
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