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Training Agenda – Day 1

Time Session/Topic

08:30 – 09:00 
Registration

09:00 – 09:15

Introduction to the Module and Overview

Francesco Ricciardi, Environment Specialist, SDES

09:15 – 09:30

Safeguard Policy Statement (SPS) Requirements and 

International Standards

Francesco Ricciardi, Environment Specialist, SDES

09:30 – 09:50

Example Study

Gerard Pijcke, Hydroinformatics Institute

 How can ADB benefit from water quality modelling?

09:50 – 10:00 Coffee Break

10:00 – 10:45

Introduction to Water Quality Modelling

 What is water quality?

 What is modelling?

 Why do we need water quality models?

 What are applications of water quality models?

10:45 – 11:30

Basic Theory of Water Quality Modelling

 What are important definitions and jargon in water 

quality modelling?

 What are important model settings and 

characteristics to take into account?

11:30 – 12:00 Q and A

12:00 – 01:30 Lunch

01:30 – 02:15

Data and Data Collection

 What are important considerations in aligning data 

collection with modelling?

 How does date reliability  impact models?

 What are the challenges in operational models and 

real-time date feeds?

Time Session/Topic

02:15 – 03:00 

Interpretation of Model Results

 What is calibration and validation?

 What are important tests to be carried out with a water 

quality model?

 What is model uncertainty and how can we describe it?

03:00 – 03:15
Coffee Break

03:15 – 03:45
Presentation by XXXXX (Wastewater)

03:45 – 04:15

Future Challenges in Water Quality

 What are the impacts of climate change and 

anthropogenic drivers on water quality?

 What are microplastics and emerging contamination

04:15 – 04:45

Terms of References for Water Quality Modelling Consultant

 What does a consultant look for when reviewing ToR?

04:45 – 05:00 Q and A / End of Day 1
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Training 
Agenda –
Day 2

Time Session/Topic

08:30 – 09:00 
Registration

09:00 – 09:15

Introduction and Overview for the Day’s Topics

Francesco Ricciardi, Environment Specialist, SDES

09:15 – 10:15

Introduction to Environmental Flows (EFlows): History, underlying concepts 

and methods/levels of assessment

Cate Brown, Southern Oceans

10:15 – 10:30 Q and A

10:30 – 10:45 Coffee Break

10:45 – 11:45 Managing EFlows Assessment

11:45 – 12:00 
Q and A

12:00 – 01:30
Lunch Break

01:30 – 02:15

How does development affect the Hydrologic Cycle?

ADB invests in Water, Transport, Energy, Heath, Education and Finance Sectors, to

facilitate socio economic development in Developing Member Countries along its

Operational Priorities. These development activities affect the hydrologic cycle, which is

ubiquitous. Water is a finite but renewable resource. Its quality and quantity

dimensions affect all aspects of socio-economic development, and socio-economic

development affect quality and quantity dimensions of water. In this session, examples

of how water affect socio economic development, and how socio-economic

development affects water will be discussed.

S.A. Prathapar, Senior Water Resources Specialist, SDCC

02:15 – 02:45

Review of Selected Case Studies

Cate Brown

02:45 – 03:15
Case Studies

03:15 – 03:30 Q and A

03:30 - Coffee Break / End of Training
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Overview Water quality status 
across Asia
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Water Pollution in Asia 

Increasing Pollution

• Rapid economic growth in many 
developing countries has increased 
the amount of pollution entering the 
world’s waterways, with dire 
consequences for poor 
communities who rely on local 
water sources for their health and 
economic well-being.

Economic Losses

• Many developing economies suffer 
economic losses equivalent to 2–4 
percent of gross domestic product (GDP) 
from deaths and illnesses due to 
environmental degradation caused by 
pollution. Yet, secrecy about the type and 
amount of industrial pollutants discharged 
in these countries is still the norm (World 
Bank 2012)

People affected

• Contaminated water is a root cause of 
death, disease, and disability across the 
world, with more than 2 billion people still 
using polluted water for domestic 
purposes and livelihood activities (UN-
Water 2013). 
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Facts!
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Villagers living in Wat Nong Fab, Thailand, near the Map Ta Phut industrial region, worry that water 

pollution is affecting their health. 
Numerous petrochemical facilities and other companies discharge waste into the groundwater, contaminating the wells and streams that people rely on for drinking water 

and farming. Although community members suspect that pollution levels are dangerously high, they cannot substantiate their claim and have had trouble getting access to 

facility-specific, local water pollution data held by government ministries. 

In Indonesia, local shrimp farmers in the Serang area of Java have been witnessing the decline of the 

Ciujung River for 20 years as pulp and paper and textile facilities have moved into their area. 
Community members have held numerous protests, petitioned local enforcement ministries, and even brought a lawsuit to court to address the 

perceived impact of declining water quality and to demand that the companies be held responsible for the pollution of the river. Yet even after a 

Ministry of Environment audit of the river’s main waste contributor found multiple problems with facility practices, shrimp fishermen’s catches have 

fallen dramatically, and the river remains polluted. 

In Mongolia, herders living outside the booming capital, Ulaanbaatar, fear that the Tuul River’s rapidly 

deteriorating water quality is making their livestock sick. 
Customers have complained about the taste of the meat purchased. The herders believe that gravel mining and the city’s poor wastewater 

treatment have released pollutants into the water. But without documentation of water contamination or general information about the companies 

that own the mines in their area, these herders struggle to justify their concerns to government officials and don’t have the information they need to 

try and stop more mines from coming into the area. 

Facts!
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• Impact of human activities on 
aquatic ecosystems:

• Chemical stressors: excessive 
nutrients, pharmaceutical 
products (antibiotics, 
analgesics), industrial chemicals, 
personal care products…

• Physical stressors: excessive 
radiation, increased 
temperature, flow alterations. 

• Biological stressors: pathogens, 
toxins …

Multi-stress 
context

Physical 
stressors

Chemical 
stressors

Biological 
stressors

Temperature

Pharmaceuticals

Pesticides
Hydric stress

Pathogens

Multiple stressors and aquatic ecosystems
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SPS Requirements Compliance & Peace 
of Mind
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Safeguard Policy Statement

• ADB-financed projects need to meet environment safeguard requirements related to 
water quality impacts

• Review of EIA and IEE has shown that projects need to better reflect the intent of SPS 
to apply international good practice 

• Projects need to look beyond basic compliance, incorporating environmental 
sustainability into project design.

• Large quantities of new “emerging” pollutants are discharged – often untreated – in 
surface and groundwater bodies. Pollution evolves faster than standards and 
legislation!

(1964) (1996)
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Water Pollution Sources
What all that acronyms actually mean and why we should monitor them (or not)
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Physico-Chemical Parameters – measurable on-site

• pH 
• Dissolved oxygen (mg/l and % saturation) 
• Temperature (°C) 
• Turbidity (NTU) 
• Salinity (mg/l)

Indirect evidences of contamination

Low pH  discharge of acids

Low DO  excess of nutrients

High Turbidity  soil erosion
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Basic Laboratory Tests

• BOD5 - COD

• Nutrients (TN/TP)

• Oil&Grease

• Total Suspended Solids (TSS)

• Microbiological Parameters (Eschericia coli)

Required by most environmental standards (inexpensive quick tests)

BOD/COD  presence of organic/inorganic contamination

TN/TP  nutrients (wastewater of agricultural runoff)

Oil&Grease Oil Leaking

TSS Soil erosion, uncontrolled dredging

E. coli  untreated wastewater



16



17

Advanced Laboratory Tests

• Heavy Metals

• Pesticides (herbicides/insecticides)

• Hydrocarbons

• PCDD/PCDFs

• Radionuclides

Required by specific environmental standards

Normally low concentration but high toxicity

Bioaccumulable

More expensive and time-consuming tests
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Open Questions

• Most of environmental standards are trying to find the presence of 

contamination. Why don’t we focus on effects instead?

• Some chemicals are very difficult to measure directly in the water, mostly for 

technical reasons. Why don’t we measure them where they accumulate (e.g. 

fish, sediments, passive sampling devices)?

• Are we ready to start using remote sensing to measure water quality?
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IFC EHS Guidelines

Good practices and monitoring requirements
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Sanitary Sewage Discharge

Acidity

Organic/Inorganic load

Nutrients

Hydrocarbons

Turbidity

Fecal contamination
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Health Care Facilities

Disinfection, residuals

Heavy metals, multiple sources

Incomplete combustion, extremely toxic
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Thermal power generation

Will be discussed in more 
detail in the modelling part
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Are they always good enough? E.g. Roads
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“ Are we doing it wrong?
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What do we need to solve?

Sampling Baseline Control sites

- Is our sampling 
strategy robust enough? 
(E.g. B.A.C.I)

- Natural fluctuation in 
water systems are 
significant.

Do we have at least one 
control point? (e.g. 
upstream, downstream 
far enough?



29

THANK YOU


