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ABOUT THIS MANUAL
Engineering related infrastructural development interventions are potentially known and
acknowledged for their negative environmental impacts. The quantum, gravity and severity
of such damages may vary according to the level and type of interventions as well as
the then prevalent environmental settings in the area of intervention. Besides negatively
impacting the local environment, many a times, the entire corridor of environmental
influences can also get affected.
The infrastructural development interventions under Community Driven Local Development
(CDLD) Programme are typically small scale community-led initiatives. However, even
small scale interventions, cannot be exonerated from the potential negative impacts upon
the environment. Therefore, through this manual, an endeavour has been made to educate
CDLD stakeholders about environmental issues and how to mitigate them.
Also, the manual is an effort to sensitise its users about related environmental dimensions
in a manner that they can take care of various sensitivities, which are prevalent in the areas
of intervention. In view of the perceived environmental education requirements for the
readers, this manual is sub-divided into three sections, which are briefly described below:

Section 1:
It gives a general overview of the historical perspective of environmental issues on
global level and the suitable remedial measures. The section also portrays the local
environmental panorama in Pakistan, including its summarised evolutionary process
on national as well as provincial levels. It equally defines the environmental guidelines
of Khyber Pakhtunkhwa Environmental Protection Agency for small scale infrastructure
schemes.

Section 2:
The biggest threat to human life comes from water. This section discusses relevant
topics including potable water, waste management, water standards and physical /
chemical parameters. The textual information is further supported by tables, analysis
and interpretations of different type of relevant terminologies.

Section 3:
Solid waste is the biggest menace in the world, more so in developing countries
like Pakistan. Besides aesthetics, solid waste is a major contributor to the process
of environmental degradation. This section covers types of solid wastes, collection
methods, disposal techniques and other related aspects.

1.

INTRODUCTION AND BACKGROUND
TO ENVIRONMENTAL CONCEPT

Environment can be defined as a mixture of (a) air, water and land;
(b) all atmospherIC layers; (c) organic, inorganic matters and living
organisms; (d) ecosystem and ecological relationships; (e) manmade facilities and works; (f) all social and economic conditions
affecting community life; and (g) the inter-relationship between
any of the factors in sub-clause (a) to (f).

1.1
Background Setting of
Environmental Concept

In the past, project assessments were often
made upon Cost Benefit Analysis (CBA),
with little environmental consideration.
These decision making mechanisms
were sometimes effective for short-term
economic growth, but were inadequate
for long-term sustainability of the Earth.
During 60s and 70s, projects like Aswan
Dam in Egypt, Akosombo Dam in Ghana
and Gezira Irrigation Scheme in Sudan
were designed on the basis of CBA. These
projects not only failed in achieving their
basic objectives, but also left a legacy of
widespread cultural and environmental
destruction and degradation.
During 60s, developed countries like USA,
Japan and UK suffered environmental
problems resulting from urbanisation and
industrialisation. Resultantly, pollution
reached alarming levels, which forced
rulers to prepare new legislation pertaining
to the environment and review of their
environmental policies. The first and most
influential warning about environmental
degradation was a book “Silent Spring”
by Rachel Carson in 1962, related to the
indiscriminate use of pesticides. During
mid 60s, some scientists warned about
the possibility of climate change due to
increased CO2 concentration in atmosphere
from fossil fuels.

2

TRAINING MANUAL
ENVIRONMENT, WASH AND SOLID WASTE MANAGEMENT

These warnings in USA compelled
politicians to seriously think about
environmental degradation. Realising the
importance of environment, USA became
the pioneer country to establish the first
comprehensive environmental protection
law, the National Environmental Policy Act
(NEPA). On 1 January 1960, NEPA was
signed by President Nixon. In enacting
NEPA, the USA established the world’s first
national policy for protecting the quality of
human environment for future generations.
This Act gave birth to the idea of Council
on Environmental Quality (CEQ) and
Environmental Impact Assessment (EIA).
The purpose of CEQ was to enforce the
EIA requirements.
According to NEPA, all federal agencies
are required to use a systematic and
interdisciplinary approach for integrated
use of natural and social sciences. NEPA
also stresses on considering environmental
design in planning and decision processes.
It also provided an opportunity for public
to influence the implementation of
developmental projects.

1.2
International Response
ON Environmental Impact
Assessment

EIA has been of great interest in virtually
all the industrialised countries of the
world. Today, it has now become a
major tool for environmentally sound

management practices and for the
attainment of sustainable development
goals. Japan created its Environmental
Protection Agency (EPA) in 1971. The
Japanese cabinet finalised the guidelines
“Environmental Safety Measures Involving
Various Public Works” in 1972, which
required the preparation of EIS for certain
government projects. Similarly, Sweden
adopted EIA system in 1969, Canada in
1973, Australia and Malaysia in 1974,
followed by other countries.
In June 1972, the United Nations held
a global environmental conference in
Stockholm. The main objective was to
provide a framework for comprehensive
consideration of problems of the human
environment.
Several
industrialised
countries, including Canada, France, the
Netherlands, New Zealand, Germany,
United Kingdom and Australia participated
in the conference. As a result, these
countries introduced EIAs similar to the EIA
System in USA.
Interest and awareness of environmental
issues in developing countries increased
significantly during 70s and 80s. In 1972,
there were only 11 industrialised countries
that attended the UN Conference on
Environment. By 1981, the situation had
changed dramatically and 106 countries,
majority of which were from developing
countries, attended the Conference.
In 1991, nearly all countries have had
some mechanisms in place to deal with
environment related problems.

1.3
Community Driven Local
Development Programme

The Government of Khyber Pakhtunkhwa
has embarked on this ambitious, but
revolutionary policy to involve ordinary
citizens in collective efforts to improve

public services. CDLD Policy is rooted
in the belief that given the right policy
environment and access to information
services, ordinary citizens can prioritise
their needs, find appropriate solutions and
become partners in long-term sustainable
development through collective action with
the government.
Citizen participation through community
development initiatives is key to achieving
the goals of transparency, accountability
and ensuring equity based inclusiveness in
development. In this way, responsiveness
of state institutions can be ensured, which
in turn creates trust among the citizens in
the state institutions.
The Government of Khyber Pakhtunkhwa
launched the CDLD Programme for the six
districts of Malakand Division, including
Chitral, Dir Lower, Dir Upper, Malakand,
Shangla and Swat.

1.3.1 CDLD Policy Goal
The goal of the CDLD Policy is to achieve
sustainable improvement in the coverage
and quality of frontline public service
delivery through the active involvement of
local communities. The Policy has been
developed to achieve the following key
objectives:
ÀÀ Put in place a fiscal and regulatory
framework which can help local
communities in executing development
initiatives.
ÀÀ Build the capacity of government line
departments at the district level to be
able to operationalise the CDLD Policy.
ÀÀ Provide an enabling environment
to community based organisations
(working
on
behalf
of
target
communities) to access funds allocated
for CDLD projects.
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1.3.2 CDLD Objectives
CDLD Policy has the following main
objectives:

ÀÀ Framework regulation.

ÀÀ Government capacity building.

ÀÀ Community’s enablement.

CDLD Programme is providing technical
assistance to the provincial government for
the successful implementation of the CDLD
Policy. The programme also works closely
with the target district authorities through its
field offices in all the six districts.
To support CDLD Policy implementation,
the European Union (EU) is providing
budget support of € 64 million to be spent
during the four budget years, 2014 - 2018.
This financial assistance is helping the
Government of Khyber Pakhtunkhwa to
sustain adequate fiscal space in the budget
for rural development, driven by local
communities of Malakand Division.

1.4
Sustainable
Development AND
ENVIRONMENT

Sustainable development is a form of
development that meets the needs of the
present generation without compromising
the ability of future generation to meet
their own needs. Examples of sustainable
development
include
keeping
the
population densities below the capacity of
region, facilitating the renewal of energy
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resources, establishing priorities for the use
of non-renewable resources and keeping
the environmental impact below the level
required to allow the affected systems to
evolve.

1.4.1 Importance of Sustainable
Development
Environmental protection and sustainability
are harmonious, which can be achieved
by protecting our natural resources and
making use of 3R technology (Reduce,
Reuse and Recycle). Environmental
sustainability can be viewed as balancing
the three pillars of economic development,
social development and environmental
protection.

Sustainable development recognises the
need for development opportunities by
maintaining a balance with the environment.
The aim of sustainable development is
to balance our economic, environmental
and social needs, allowing prosperity for
present and future generations. It consists
of an integrated approach to develop and
achieve a healthy community by jointly
addressing environmental, economic and
social issues, whilst avoiding the over
consumption of key natural resources.

1.4.2 Path to a Clear Environment
The path to a cleaner environment can be
achieved by involving communities so that
environmental issues can be best handled
with the participative cooperation of all
concerned, which is also the mantra of
CDLD Policy.

Similarly, no development can be
complete if it does not meet the criteria
of productivity, equity and safety for the
present and future generations. In order
to ensure sustainability, it is necessary to
remove all the negative factors leading
to unsustainability. Hence, it is important
to involve the community to perceive
sustainable development. Environmental
policies shall also form an integral part of
development policies and strategies to
ensure sustainability in all projects.

elements, increasing energy efficiency,
restoring rangeland to enhance ecosystem,
improving livestock to bolster alternative
livelihoods, maintaining soil in croplands,
increasing efficiency of irrigation, protecting
watersheds for better environment,
supporting forestry plantation campaigns,
developing renewable energy alternatives
and managing urban waste efficiently.

Sustainable development is in consonance
with development projects. Promotion of
sustainable development policies depends
on maintaining satisfactory balance
between imperatives of top-down strategic
planning and bottom-up participatory
implementation.

1.5
Environmental
Assessment Process in
Pakistan

In Pakistan, Environmental Protection
Ordinance (EPO) was promulgated in
1983. Environmental Protection Council
(an apex body for setting up environmental
policies), held its first meeting after 9 years
since its inception. In 1992, during the Earth
Summit Conference on Environment and
Development in Rio De-Janeiro, heads of
many countries signed an agenda. It was a
global commitment to protect environment
and promote sustainable development.
It consists of 14 core areas indicating
concrete actions:
Integrating population with environmental
programmes, supporting institutions for
common resources, preserving richness
of cultural heritage, preventing the spread
of pollution, conserving biodiversity

Significant achievements in the recent
years are incorporation of environmental
concerns in government policies and
initiation of EIA process in development
projects. An organisational chart of
Pakistan’s environmental institutions that
were formed on the basis of Pakistan
Environmental Protection Act is given on
the next page.
Like most developing countries, Pakistan
officially regards environmental concerns
as part of its overall framework for
economic and social planning. Pakistan has
established national environmental policies
and programmes, including legislation to
protect the environment. The EIA process
has several strong characteristics, which
include legal provision of EIA, opportunity
for
public
participation,
reasonable
alternative options, strong emphasis on
environmental monitoring once proposals
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are implemented, and availability of
screening, scoping, report preparation and
review options.
The shortcomings of Pakistan’s EIA
System were the implementation of EIA
process, lack of importance of EIA at the
time of decision making and absence of a
strategic process. For future improvements,
especially regarding implementation of
EIA, there is a need for environmental
education, environmental capacity building,
and proper training in environmental fields.
EIA is a process of examination, analysis
and assessment of planned activities with
a view to ensure sound and sustainable
development.
It is a planning and management tool which
can be used to identify the type, magnitude
and probability of changes likely to occur as
a result of a proposed activity or policy, and
to convey this information to the responsible
parties involved in decision making process.
The first Pakistan Environmental Protection
Ordinance (PEPO) was promulgated in
1983. In 1997, it was later replaced by
Pakistan Environmental Protection Act
(PEPA). According to PEPA:
EIA is defined as, “an environmental study
comprising collection of data, prediction
of qualitative and quantitative impacts,
comparison of alternatives, evaluation of
preventive, mitigation and compensatory
measures, formulation of environmental
management and training plans and
monitoring arrangements, and framing
of recommendations and such other
components as may be prescribed.”

Pakistan Enviornmental
Protection OrdINance 1983

Pakistan EnviROnmental
Protection Agency 1983

Pakistan EnviROnmental
Protection Council 1984

National Conservation
Strategy 1992

National EnviROnmental
Quality Standards 1993

Pakistan EnviROnmental
Protection Act 1997

Revised National EnviROnmental
Quality Standards 1999

Self Monitoring and
Record System 2001

Revised National EnviROnmental
Quality Standards 2001

National EnviROnmental
Action Plan 2001
History of Pakistan’S Environmental Protection
MEASURES and Regulations
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In 2014, the Government of Khyber
Pakhtunkhwa promulgated a new EPA Act,
which elaborated the governing structure,
key functions and administrative powers.
The Act can be read and / or downloaded
from the following URL:
http://www.pakp.gov.pk/2013/acts/thekhyber-pakhtunkhwa-environmentalprotection-act-2014/

Pakistan adopted EIA process due to
donors’ influence like the World Bank,
Asian Development Bank and others,
as well as to control pollution caused by
industrial activities, vehicles emissions and
deforestation practices. An organisational
chart of the Pakistan environmental
institutions that were formed based on
PEPA is provided below. Pakistan is a
relatively new entry in introducing EIA
System to protect the environment. These
impact assessment techniques are yet to
be implemented properly in all development
projects.

Pakistan Environmental
Protection Act 1997

Supreme Court
of Pakistan

Provincial Environmental
Protection Council

High Courts

Ministry of Environment
& Rural Development

Pakistan Environmental
Protection Agency

Environmental
Tribunals

Environmental Section
Planning Commission

Provincial
Environmental Protection
Agencies

Environmental Sections
Provincial Planning &
Development Departments

REGIONAL EPA OFFICES

Organisational Chart of Pakistan Environmental Institutions on Judicial Basis (Government of Pakistan, 2002)

The purpose of environmental assessment
of a scheme is to provide decision makers
with inputs on significant environmental
effects of a proposed action. It includes
alternatives which would avoid or minimise
adverse effects or enhance the quality

of the environment so that the expected
benefits of development objectives can be
weighed against any adverse impacts upon
the human environment.
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1.5.1 Screening of Actions
Screening is the first step in deciding
about the type of required environmental
assessment of the proposed project. It
helps to ascertain the proposed activities
vis-à-vis the gravity and severity of their
environmental impacts. It is a preliminary
study to investigate the negative and
positive impacts of a project. Small projects
can have more adverse effects than larger
projects, so the threshold value of judgment
must be applied always on case-to-case
basis.
The guidelines and checklists of
environmental parameters for different
sectors can be used to help organise
the screening process. For example,
environmental problems due to project
location can be assessed from design,
construction and operational aspects. The
screening process will provide information
about the project categories vis-à-vis the
environmental threats, which are bracketed
in following three types:
ÀÀ Category A
This is the most severe threat, where
environmental impacts are either
irreversible or entail sizeable efforts
and resources to mitigate. Threats of
such nature generally occur in case of
mega projects or projects located in
eco-sensitive zones, natural reserves,
wildlife sanctuaries, protected sites and
heritage areas. Such impacts may go
far beyond the project corridor.
“A” level threats need a full-scale EIA.
It is a very detailed study and often
warrants a baseline environmental
survey.
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ÀÀ Category B
It is a medium level threat, where
negative environmental impacts could
be reversed with some efforts and
resources. Environmental threats of
such nature generally occur in case
of big projects located in a zone with
average environmental sensitivities,
where there are no natural reserves,
wildlife sanctuaries, protected sites and
heritage areas.
Such projects require an Initial
Environmental Examination (IEE) and
does not warrant any detailed study of
an EIA.
ÀÀ Category C
This is a minor level threat of insignificant
nature, where negative environmental
impacts can easily be mitigated.
Environmental threats of such nature
generally occur in case of small scale
community infrastructure schemes.
Such types of projects require a simple
environmental review. It is expected
that a bulk of community infrastructure
projects under CDLD would generally
fall under category “C” threat.
The Environmental Screening Template for
CDLD Projects is attached as Annex 1.

1.5.2 Scoping of Impacts
The scoping process is to help in the
identification of issues which are important
to be fully evaluated and to eliminate those
factors which are not important during the
environmental assessment process. This
process depends on the nature of project.
The scoping process indicates the detailed
information that will be required and it can
be used to review alternatives for project
design. Scoping process identifies the
following as early as possible:

ÀÀ The proper breadth of the
environmental assessment.
ÀÀ The most important issues
and concerns.
ÀÀ The information necessary
for decision making.
ÀÀ The significant
environmental impacts and
factors to be considered.
The purpose of scoping is to:
ÀÀ Consider balanced and appropriate
options for a proposed action.
ÀÀ Inform affected people about
proposed and alternative plans.

the

ÀÀ Evaluate the impacts due to the
proposed and alternative plans.
ÀÀ Prepare terms of reference to be used
as the basis of current assessment.
ÀÀ Estimate the possible environmental
effects and apprehensions to determine
the way and procedure to investigate
them further.
ÀÀ Communicate in a proper way the
possible impacts and concerns, that
assist further investigation and decision
making.
ÀÀ Describe the analytical methods and
consultation procedures that are
essential for further assessment.
There is no predetermined documentation
of issues to be studied in any particular
environmental assessment procedure.
However, careful scoping is very important
to determine key issues for every project
proposal. This process will assist in the
recognition of the perspectives of others
and to consider issues of concern that are
raised by those affected.

1.5.3 EIA Report Preparation
Environmental reporting process is a
significant part of EIA System. This report
must communicate the proposed actions
and the anticipated environmental effects.
It must also predict the significant impact
likely to result from the implementation of
the actions and present a non-technical
summary whicih is also comprehensible
to non-technical persons. The report
should also contain alternative options
and mitigation measures necessary to
minimise the impact of the activity on the
environment.
EIA report should be accessible so that
it can facilitate decision making. The
involvement of consultants and citizens
in EIA report preparation will further
improve acceptability and quality of report.
Environmental consequences described
in the report should provide scientific
and analytical comparison of available
alternatives. These consequences will
have to cover the ecological, aesthetic,
historical, cultural, economic, social and
health related impacts.
EIA reports are designed and prepared to
assist in the following ways:
ÀÀ To plan, design and implement the
suggestions in such a way, which
eliminate or minimise the harmful
consequence on the biophysical and
socioeconomic
environment,
and
maximise the benefits to all parties in a
cost effective way.
ÀÀ To decide whether a proposal should
be approved, and the terms and
conditions that should be applied by the
government or responsible agency.
ÀÀ To realise the proposal concept and
its environmental impacts on the entire
corridor of impact.
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EIA report has to be circulated to the public
for their information. The main features
of this report should be explicit in terms
of reference, treatment of alternatives,
structure of analysis and the baseline data.

1.5.4 Initial Environmental
Examination (IEE)
The IEE is conducted for a project of
Category “B” threats. It is a preliminary
evaluation of predictable qualitative and
quantitative impact of a proposed activity
on environment. It is the procedure with
the help of which it can be decided whether
the proposed activity is likely to cause an
undesirable environmental effect that would
require preparation of an EIA or not. Thus,
the IEE is a further detailed investigation into
impact assessment using information from
the scoping process. The IEE examines
the issues to assists in the prediction and
judgment of environmental impact in order
to identify required mitigation measures.

This is the final stage at which a decision is
made on this review. The time schedule for
assessing a project is always very limited
and not sufficient for proper analysis of
impact assessment, mitigation measures
and for decision making.
EIA review is normally performed by
planners and experts, who are familiar with
regulations. The purpose of review is to
decide whether the EIA report provides an
adequate assessment of the environmental
effects and is of sufficient importance
in decision making. It can also be used
to obtain an impartial judgement of the
particular and often conflicting interest
groups, as well as to avoid unnecessary
costs and delays in the process. During
the review process, sufficient information is
received about identification of impacts that
require further mitigation measures to be
addressed. This should be included in the
report. Usually four types of impacts need
careful consideration; physical, biological,
social and economic.

1.5.5 Report Review
The authorised EIA / IEE reviewing
agency has to determine whether the
report provides an adequate assessment
of impacts caused by operation and
construction of the proposed activity. Some
of the areas that are carefully reviewed
include:
ÀÀ Were environmentally
preferred alternatives
identified?
ÀÀ Was there adequate
data about the site?
ÀÀ Was the data properly
evaluated by both
the project team and
community members
during the scoping and
screening phase?

10
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In Pakistan, the EPA makes every attempt
to complete its review report within 90
days, after issuance of authentication of
completeness. During this period, EPA
consults a committee of professional
experts appointed for this purpose. The EIA
review shall be based upon quantitative /
qualitative assessment of the documents,
comments from coummunity members and
government agencies. On completion of
the review report, the decision of the EPA
is then communicated to the proponent in
prescribed form.

1.5.6 Decision Making Process
After studying the expected impact factors
and proposed mitigation measures due to
project action, the next step in EIA process
is the final decision. This is an important
stage to decide whether actual design or
location is feasible or does it require any
further adjustments.
According to EPA, the review of the IEE
or EIA shall be based on quantitative and
qualitative assessment of the documents.
On completion of review, decision of EPA
will be communicated to the proponent.
When project is approved, EPA will keep
track of the project. If the activity is not in
accordance with the standard procedure;
warning information, cessation of activity
or even cancellation of the project can be
done.

1.5.7 Monitoring and Auditing
Monitoring is a continuous process
to determine if implementation is in
accordance with the approved procedure.
It is essential for EIA process to document
the success or failure of management
measures and to reorient the management
in case of adverse effects. A regular report
of impacts should be properly evaluated
during an activity for which monitoring is
required.
As per EIA System, the proponent is
responsible for undertaking and paying for
monitoring expenses, and implementation
of any action that might be required as a
result of monitoring. For that purpose, an
Environmental Monitoring Committee may
be set up for approved projects, consisting
of the proponent and his / her consultants,
key government agencies, relevant
municipal authorities, representatives of
non-government organisations and civil
society groups. The duty of Committee is
to advise the proponent as to whether the

monitoring actions meet the requirements
of the environmental approval and the
operating approval, as detailed in the
Environmental Management Plan (EMP).
It also advises on any further public
consultation if needed. It will advise the
proponent to adopt mitigation measures,
if there is significant impact on the
environment due to such activities. The
Committee will advise EPA regarding any
matter which they believe should be drawn
to their attention.

1.5.8 Mitigation of Impacts
The main purpose of impact assessment
is to forecast and avert undesirable effects
through implementation of mitigation
measures. During public consultations,
EA Team may become aware of additional
mitigation measures that should be
implemented during the project life. When
significant impacts are identified in the
construction or operation phases of a
project, then cooperation between Project
Designer and Environmental Team is
essential to see if changes in the design
can diminish these problems. There are a
number of alternatives available to consider
such as:
ÀÀ Change in planning and design.
ÀÀ Improved monitoring and management
practices.
ÀÀ Compensation for the effect of the
project activity.
ÀÀ Project
component
replacement,
relocation, rehabilitation.
Alternative options can be used if severe
adverse impact is identified and is difficult
to mitigate within available resources. It is
the responsibility of project component to
clearly identify the impact of the project
and to show commitment to use mitigation
measures.
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The Proposed Mitigation Measures For
Screening Actions is attached as Annex 2.

views are taken into account during the
project design phase.

1.5.9 Consultation and
Participation

1.5.10 Monitoring of
Environmental Assessment
System

Active involvement and participation of
local communities and concerned agencies
should be mandatory during the scoping,
reviewing, monitoring and auditing steps
of environmental assessment process.
There are two options available for public
participation.
The first option is to arrange open forums
to discuss the project benefits and negative
effects on the community in detail. At the
same time, public is allowed to present
their viewpoints in an open debate and
positive suggestions should be integrated
into the decision making process. There
is a need for mass awareness to foster
participation in environmental activity. A
proper environmental training is desirable
for community to realise the problems and
challenges to protect environment.

Environmental assessment
monitoring
is the planned and systematic collection
of information to meet specific objectives.
It can be used to ensure that the benefits
anticipated as a result of the environmental
assessment report are effectively achieved
as the project moves forward. Monitoring
information acts as an early warning which
alows remedial action to be taken before
the impact has reached unacceptable
levels. Data compiled from monitoring can
be used to:
ÀÀ Document the baseline conditions at the
start of the environmental study.
ÀÀ Assess performance and monitor
compliance with agreed conditions
specified
in
the
environmental
agreement.
ÀÀ Review potential impacts in order to
effectively manage risks.
ÀÀ Periodically review and adjust the
Environmental Management Plan.

The second option is to arrange surveys,
workshops,
small
group
meetings,
discussions and interviews for individuals
/ groups. This approach works well if it is
planned and conducted with diligence. One
of the challenges is that public access to
different departments is often difficult or not
allowed. Usually, all the information about
development projects is kept in government
offices, even though development oriented
initiatives are meant for public welfare. Lack
of understanding for societal involvement
results in negative consequences. The
environmental
assessment
process
provides an ideal forum to coordinate with
the affected public to ensure that their

12

TRAINING MANUAL
ENVIRONMENT, WASH AND SOLID WASTE MANAGEMENT

ÀÀ Verify the accuracy of past predictions
of impacts and the effectiveness of
mitigation measures, in order to transfer
this experience to future activities of the
same type.
ÀÀ Review the effectiveness
environmental management.

of

the

Monitoring is required to check the success
and failure of environmental management
measures. It also helps to determine if there
is a need to change the EMP. Monitoring
process may involve sampling of different
parameters, e.g. air, water and soil. This
data can be compared with the baseline
information to make suitable assessments.

According to EIA guidelines, “The responsible
authority at their discretion can set up an
Environmental Monitoring Committee for
an approved project to assist and guide
the proponent in the management of the
monitoring programme”.

1.6
EPA Guidelines for Small
Scale Infrastructure
Schemes

The EPA in Khyber Pakhtunkhwa has
issued guidelines where the scope is
limited to small scale construction (either
new work or rehabilitation of existing
infrastructure). These guidelines are used
to assess potential impacts of infrastructure
on social, cultural, biological and physical
environment. Most of the potential impacts
are identified in these guidelines. The user
of these guidelines can screen the identified
potential impacts and extenuate measures
through good engineering practices and
mitigation measures.
Guidelines for small scale infrastructure
schemes under different sectors can be
reached at:
www.environment.gov.pk
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2.

WATER, SANITATION
AND HYGIENE

2.1
Rationale AND OVERVIEW

2.2
Origin of Domestic Water

The rural and urban population in Malakand
Division stands confronted with limited water
resources. There are signifiant difficulties
to access water resources due to tough
topography and related environmental
challenges. The region faces four major
water related issues:

In broader terms, domestic wastewater is
subdivided in two categories, black water
and grey water. Black water is composed
of human body wastes (feces and urine)
either in a semi-dry form or diluted with
water used for flushing toilets. Grey water,
or “sullage”, is the one resulting from
personal washing, laundry cleaning, food
preparation and rinsing utensils. It does not
contain human excreta.

ÀÀ Regional and temporal
shortages.
ÀÀ Water contamination,
resulting in increased threat
of disease.
ÀÀ Inefficient water resource
management.

Production of wastewater within a rural
village is closely linked to water usage. The
volume of wastewater generation is 60%
to 80% of the water usage. Average water
usage per household with internal plumbing
is shown in the table below:

ÀÀ Lack of appropriate
and sustainable waste
management.

SOURCE OF USE
Grey water (cooking and bathing water)

83

Urine

1.5

Feces

0.15

Toilet flushing

2.3
Desirable Water
Standards
For water delivered to the ultimate consumer
to be considered safe or potable, it must be
scrutinised with a multiscience approach
involving bacteriology, chemistry, physics,
engineering and public health, preventive
medicine and evaluation management.

16

DAILY PER CAPITA USAGE (LITERS)

TRAINING MANUAL
ENVIRONMENT, WASH AND SOLID WASTE MANAGEMENT

3 to 9

Potable water can be defined as water
delivered to the consumer that can be
safely used for drinking, cooking and
washing. Public health aspects are of
such importance and complexity that
the community needs to review, inspect,
sample, monitor and evaluate on a
continuous basis. Such public health control
helps to guarantee a continuous supply of
water maintained within safe limits. The
drinking water standards established by
EPA reflect the best available scientific and
technical judgement. Water analysis alone
is not sufficient to maintain quality, but
must be combined with the periodic review
and acceptance of the facilities involved.
Such approvals consist of evaluation and
maintenance of proper protection of water
source qualifications of personnel, water
supplier’s adequate monitoring work,
and also evaluation of the quality and
performance of laboratory works.

2.4
Reason for Establishing
Standards
It could be summarised that potable water
must meet the physical, chemical and
bacteriological parameters when supplied
by an approved source, and delivered
to a treatment facility of proper design,
construction and operation. In turn, it
is delivered to the consumer through a
protected distribution system in sufficient
quantity and pressure. In addition, water
should have palatability within reasonable
limits of temperature.
Throughout the human history, serious
attempts have been made to serve
communities with sufficient amount of
drinking water. But only recently has
criteria for acceptability been developed
in its complexity, with numbers instead
of adjectives, aided by chemical and

bacteriological examination to form the
base for standards. Once the relationship
between water borne diseases and potable
water was established, technology for
treatment and disinfection developed
rapidly. Standards were developed at the
same time, mostly by health authorities and
dedicated sanitary engineers / scientists.
There are two main substances posing
immediate health threat, if exceeding
beyond prescribed limits:

2.4.1 Bacteria
Coliform bacteria from human and animal
wastes may be found in drinking water, if
the water is not property treated. Water
borne diseases such as typhoid, cholera,
hepatitis and dysentery have been traced
to improperly disinfected water source.

2.4.2 Nitrate
Nitrate in drinking water above the national
standard poses an immediate threat to
children of six months to one year old. It
reacts with the hemoglobin in the blood to
produce an anemic condition.

2.5
National Standards for
Drinking Water Quality
In Pakistan, there are several potential
sources
of
water
contamination.
Bacteriological contamination of drinking
water has been reported to be one of the
most serious problems. Such contamination
is attributed to pipe leakages, pollution from
sewerage lines due to faulty distribution
system, intermittent water supply, and
shallow water tables. Other major sources
for ground water contamination in irrigated
and industrial areas are toxic effluents,
textile dyes, insect pesticides, chemical
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fertilizers, arsenic elements and other
industrial chemicals. In addition, excessive
monsoon rains, untreated municipal waste
and sewage breakdowns also cause water
contamination. For the sake of public
health, it is absolutely essential to establish
drinking water quality standards and criteria
that are chemically balanced and medically
safe.
General public uses subjective quality
criteria like colour appearance, foul smell
or bad taste to determine that it is not
suitable for drinking. The responsible
agencies for water quality monitoring
must perform periodic checks of the basic
water parameters against recommended
standards. In order to ensure that
consumers are receiving quality water,
research-based standards and guidelines
for potable water must be available to
monitoring agencies.
Through a combination of lectures,
discussions, consultations and literatures
provided by WHO and Ministry of Health,
quality standards for drinking water
in Pakistan were finalised. During all
sessions, a careful attention was given to
the following considerations:
ÀÀ All modifications in standards remain in
correspondence with the social, cultural,
geological, economic, technical and
other significant conditions specific to
the regional areas.
ÀÀ A review of existing national researchbased data related to drinking water
quality should be conducted.
ÀÀ The work done by individual experts
and technical specialists from different
agencies should be coordinated and
utilised in the finalisation of standards.
ÀÀ In addition to WHO guidelines and
standards, American, Malaysian and
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Indian quality standards were to be
utilised for further benefits.
ÀÀ The standards must have a long range
positive impact on human health.
ÀÀ Recommendations should be made
based on the finalised standards for
future plans of action.
The National Standards for Drinking Water
Quality is attached as Annex 3.

2.6
Physical Parameters
2.6.1 ColoUr of Water
ÀÀ WHO STANDARD colour is detectable in
a glass of water above 15 True Colour
Units (TCU). Levels of colour below
15 TCU are acceptable to consumers.
No health based guideline value is
proposed for colour in drinking water.
ÀÀ PAKISTAN STANDARD colour parameter
≤ 15 TCU / Hazen Units. Water colour
is one of the most important and
conveniently observed indicators of
its quality. The highest quality drinking
water should be colourless. Potential
inorganic, organic and bacteriological
contributors of colour to natural water
are:
1. Inorganic constituents, such as
dissolved iron.
2. Dissolved organic substances like
humic or fulvic acids and organics
from anthropogenic sources, such
as dyes.
3. Suspended particulate matter, such
as plant debris, phytoplankton
and zooplankton. Some of these
contributors may be harmless but
others are definitely harmful.

Suspended organic matter may itself
be harmless but may harbour bacterial
and viral contaminants. Trihalomethane
(THMs)
generated
in
post-filtration
disinfection of water treatment are
considered carcinogenic. Organic material
pass through coagulation and filtration
and are exposed to chlorine acting as a
disinfectant. Humic materials which give a
tea like appearance to water are an ideal
example of compounds which may serve
as THM precursors. Water colour may,
therefore, indicate presence of organics. If
organics are there and the water has been
subjected to chlorination, the chances of
the existence of THMs are considerable.
Traditionally, liquid colours, including
drinking water are classified according
to the Alpha / Hazen / Pt-Co colour
scale. One Alpha, Hazen or Pt-Co colour
unit is produced by a solution having a
concentration of 1mg/L of Platinum. To
determine that a sample of water has no
colour, a visible light (400 to 850 nm) is
passed through it. If there is little or no
attenuation, it implies an absence of light
absorption, reflection or refraction (the
three mechanisms that give colour to an
object).
By comparison with colour of solutions
having different concentration of platinum,
one can determine the colour units of
drinking water. It is practically observed
that below 15 Hazen, the colour of water
in a clear glass container may not be
detectable. Most drinking water standards,
around the world require that the colour
parameter may not exceed 15 Hazen.

systems and intestines of human beings
and warm / cold-blooded animals. These
micro organisms help in food digestion and
can be found in human and animal wastes.
Soil and decaying vegetable can also be
a source of the coliform bacteria. Some
coliform bacteria known as fecal coliforms
are only present in fecal material.
The most common member of this group is
Escherichia coli (E. coli). These organisms
may be separated from the total coliform
group by their ability to grow at elevated
temperatures and are associated only with
the fecal material of warm blooded animals.
Approximately 0.1% of the total bacteria
within an adult’s intestines are represented
by E. coli. In a newborn infant’s intestines,
E. coli, along with Lactobacilli and
Enterococci represent the most abundant
bacterial flora.
There are other disease causing bacteria,
or viruses present in human waste as
well. If such waste finds its way to a water
source, it would contaminate it which
become a vector for that particular disease.
Some of the most common microbes linked
to drinking water contaminated by human
waste and associated diseases are:

2.6.2 Microbial Drinking Water
Standards

ÀÀ Campylobacter species are believed
to cause 5-14% of cases of diarrhea
worldwide. The most commonly isolated
species of Campylobacter is C. Jejuni,
an organism that causes gastroenteritis.
In developing countries, the illness
occurs primarily in children under 2
years of age. There is a high association
between use of un-chlorinated water
and campylobacter infection. In safe
drinking water, there should be no such
organisms.

Total coliform bacteria are a collection
of relatively harmless micro organisms
that live in large numbers in the digestive

ÀÀ Vibrio cholera is the causative
organism of Cholera. However, Vibrio
Cholera 1 spreads through food / water
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borne route and through street vendors.
The disease causes massive diarrhea,
dehydration and electrolyte imbalance.
ÀÀ Shigella sonnei and other related
Shigella strains are often responsible
for diarrheal diseases that occur under
adverse conditions. Once infected with
Shigella, the patient develops diarrhea,
fever and stomach cramps starting a
day or two after the exposure to the
bacterium.
The diarrhea is often bloody. Untreated
surface or even well water may result in
Shigellosis in these areas where unhygienic
conditions prevail.
ÀÀ Escherichia coli can cause a variety
of syndromes and is notoriously
responsible for diarrheal episodes, most
common being the “Traveler’s Diarrhea”.
Water and food are the common vehicles
of the transmission of E. coli.
ÀÀ Giardiasis is a diarrheal illness caused
by Giardia Lamblia. Giardia is a
microscopic parasite that inhabits in
the intestines of humans and animals.
The parasite is passed in the stool of an
infected human or animal.
ÀÀ Hepatitis A and E are waterborne viral
illnesses that are the most common
ones to occur as an outbreak in a
defined population. Waterborne hepatitis
epidemics are quite common.
ÀÀ Coliforms are also present in the soil
and plant material. If a water supply is
found to contain Coliform Bacteria, it
may be contaminated by sewage or
manure, and there is a risk of exposure
to water-borne disease. In particular,
the presence of Fecalcoliform Bacteria
in aquatic environments indicates that
the water has been contaminated with
the fecal material of humans or animals.

20

TRAINING MANUAL
ENVIRONMENT, WASH AND SOLID WASTE MANAGEMENT

Water supplies must be tested for Fecal
Coliform Bacteria. According to WHO
guidelines, the E. coli and Fecalcoliform
bacteria must not be detectable in any
100 ml sample of all water intended for
drinking.

2.6.3 Taste and OdoUr
WHO STANDARD:
Non-objectionable/Acceptable
PAKISTAN STANDARD:
Non-objectionable/Acceptable
Water tastes and odours can generally
be attributed to two different causative
elements; the actions of human beings
upon the aquatic environment and natural
forces within the environment, occasionally
affecting each other.
Actinomycetes (Bacteria) and Algae are
two important groups of organisms that
produce taste and odour related toxins in
drinking water. Actinomycetes are mud
like bacteria that produce strong smelling
chemicals with earthy and muddy odours.
Actinomycetes and other bacteria can grow
as bio-films on the inner surfaces of pipes
in the distribution system and cause odours
in the household water.
Many organisms impart taste and odour
to the aquatic environment due to their
defense mechanism by releasing repellents
and other organic compounds to even kill
their predators. These compounds are
naturally very obnoxious.
In heavily polluted waters due to high
nutrient levels from domestic, agricultural
or industrial fertilizers, excessive plant and
algal growth can degrade the water quality
and are a very visible cause of taste and
odour problems. During the death of this
material, bacterial action can produce

a variety of unpleasant odours. These
can be particularly intense where the
decay occurs under the oxygen depleted
anaerobic conditions. Diatoms, which are
very common in surface waters, and high
numbers of Algae can also result in strong
source-water odour.
Diatoms store Polyunsaturated Fatty Acids
in their cells, it is a process similar to the
one that is the cause of the development of
rancid odours in foods containing saturated
fatty acids, such as fish and vegetable oil.
The fatty acids in diatoms are broken down
by cell enzymes into odorous compounds.
As far as the human cause of taste and
odours in drinking water is concerned,
probably the most common cause of
consumer complaints is water chlorination.
When low dosages of chlorine are added to
water that contains phenols, chlorophenol
compounds are formed which impart an
objectionable medicinal taste to water. In
general, however, the medicinal odours
frequently encountered in treated waters,
originally contaminated by industrial
wastes, may be due to a variety of other
chlorinated organic compounds.
Because of various combinations of
inorganic and organic compounds that
cause tastes and odours in water supplies,
no simple treatment is cost effective for
all taste and odours. But generally, some
form of oxidation is usually effective and
Potassium Permanganate and Chlorine
Dioxide are commonly used.
Levels of taste or odour causing
contaminants are quantified in a gross
manner through threshold odour or taste
tests. The water to be examined is diluted
with taste and odour free water in a
series of dilutions and presented in order
of highest to lowest dilution to a panel of

selected persons. The sample average at
which odours or tastes are just detected
determines the threshold number according
to the following formula:
Threshold Number = A + B
A
Here ‘A’ is the volume of the sample tested
and ‘B’ is the volume of pure water (which
is totally free from any taste and odour)
used for dilution. Thus, if a 100 ml sample
is diluted with 100 ml of odour free water
and odour is just detectable in the resultant
sample, the Threshold Odour Number
(TON) is 2.
Ideally, drinking water should have a
TON value of 1. In practice however, a
specific TON may have to be fixed with a
certain statistical spread. In a country like
Pakistan, it may be difficult to go through
this exercise and the subjective parameter
of consumer satisfaction may have to
be relied upon. Thus, if drinking water is
generally acceptable to the community
being served, with other parameters
meeting the standards, it should be
considered acceptable.

2.6.4 Turbidity
WHO STANDARD:
Ideally median turbidity should be below 5
Nephlometric Turbidity Units (NTU).
PAKISTAN STANDARD:
Below 5 NTU.
Turbidity is caused by a suspended matter,
such as clay, silt, finely divided organic
and inorganic matter, soluble coloured
organic compounds, plankton and other
microscopic organisms. The particles that
cause turbidity in water range in size from
colloidal dimensions (approximately 10
nm) to diameters of the order of 0.1 mm.
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Originally turbidity was measured in terms
of Jackson Turbidity Unit (JTU).
In this case, the height of the turbid water
column being sufficient to make a standard
candle flame invisible when observed
vertically, gave a measure of turbidity of
the water sample. Obviously, the longer
the column, the lower the turbidity, and vice
versa. A column of 21.5 cm was assigned
a value of 100 JTU. The Jackson Candle
Turbid Meter is applicable only to turbidity
values greater than 25 JTU and has limited
applicability to the monitoring of drinking
water.
The current method of choice for turbidity
measurement is the Nephelometric
method. In this method, the intensity of light
scattered at 90° to the path of the incident
light is measured. Suspensions of Formazin
Polymer have generally been adopted as
the primary turbidity reference standard.
Commercially prepared suspensions of
polymeric beads are also available for this
purpose. A suspension of Formazin formed
by the reaction of Hydrazine Sulphate (50
mg/L) with Hexamethylenetetramine (500
mg/L) has a defined turbidity of 40 NTU.
Standard nephelometers are able to
respond to changes of about 0.02 NTU
at turbidity values below 1 NTU practical
lower limit of the standard nephelometric
method, therefore, is about 0.1 NTU.
Levels of turbidity in raw water can range
from less than 1 to over 1000 NTU Control
of turbidity in public drinking water supplies
is important for both health and aesthetic
reasons. Excessive turbidity makes the
treated water not pleasant to look at. It can
also interfere with disinfection processes
and the maintenance of Chlorine residual.
In fact, chlorination of water containing
turbidity, due to organic matter, can produce
Carcinogenic Trihalomethane.
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The removal of turbidity is achieved
by filtration and by a combination of
coagulation, sedimentation and filtration.
Filtration is carried out through sand beds
or other single, dual or mixed granular
filters. This treatment process is capable of
producing water with a turbidity of 1 NTU or
less. Following filtration, turbidity in a water
treatment plant may be affected by a number
of mechanisms, such as post-flocculation of
coagulants, oxidation of dissolved metals,
bacterial and other growths, re-suspension
of deposited materials or pipe corrosion.
Because of the ease of analysis and
relative inexpensiveness of the equipment,
it is a very useful tool to assess the drinking
water quality, in general and of monitoring
treatment processes and the public water
delivery systems, in particular.
The relationship between high turbidity,
in both raw and filtered water, taste and
odour is well known. A positive correlation
between serious epidemics of infectious
diseases and increased turbidity has been
recorded.
Particulate materials in water are usually
not in themselves potential hazards,
but they may have indirect effects. The
concentrations of heavy metal ions
and biocides are usually much higher
in suspended solids than in water.
The absorption capacity of suspended
particulates can lead to the entrapment
of undesirable compounds and pesticides
and herbicides. When such contaminated
particles enter stomach, through drinking
water, the release of the pollutants could
occur, with possible deleterious effects.
Similarly, the presence of turbidity can
have significant effects on both the
microbiological quality of drinking water
and the detection of bacteria and viruses
in water. Microbial growth in water is

most extensive on the surface of naturally
occurring particles and inside flocks formed
during coagulation.
For many countries, the value of 5 NTU has
been set as the allowable limit for drinking
water at the point of consumption. In
Pakistan, health issues related to infected
water are of critical importance and the
turbidity being an easily measurable
parameter, even down to 0.1 NTU,
should be used as a strong indicator for
screening potable water. In absence of
any other information, the turbidity value in
combination with a negative fecal coliform
result could serve as the deciding factor for
declaring the water fit for drinking or not. In
view of this it is proposed, that a value of 1
NTU may be adopted as the drinking water
standard for Pakistan.

2.6.5 Drinking Water pH
WHO STANDARDS:
Most raw waters lie in the pH range of 6.5
to 8.5.
PAKISTAN STANDARD:
pH range from 6.5 to 8.5.
No health based guideline value is proposed
for pH, but it is one of the most important
operational water quality parameters. The
pH of a solution is the negative logarithm
of the Molar Hydrogen Ion Concentration
which indicates its acidic character.

It is a measure of acid-base equilibrium in
natural water. An increased concentration
of carbon dioxide will lower the pH and vice
versa.
Careful attention to pH control is necessary
at all stages of water treatment and
distribution system to ensure satisfactory
water disinfection. It also helps to minimise
the corrosion of water mains and pipes
in household water systems. If this is not
done, contamination of drinking water may
result manifesting itself in the form of taste,
odour and appearance changes. At pH
less than 7, for example, corrosion of water
pipes may be accelerated releasing metals
in to the water. This may be a cause of
concern if the concentration of such metals
exceeds the permissible limits.
The direct effects of humans and animals
exposure to extreme pH values (below 4
or above 10) for extended periods of time
may result in irritation to the eye, skin
and mucous membranes. In sensitive
individuals,
gastro-intestinal
irritation
may also occur. However, occasional pH
changes may not have any direct impact
on water consumers.

2.7
Chemical Parameters
Detailed elaboration of Chemical Aspects
of Water Quality Standards is attached as
Annex 4.

pH= - log [H+]
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3.

SOLID WASTE
MANAGEMENT

Solid waste is the unwanted, discarded or useless solid
material generated from a variety of domestic and commercial
activities. It may be categoriSed according to its origin,
contents or potential hazards (toxic, flammable, radioactive,
infectious, etc.). Management of solid waste reduces or
eliminates adverse impacts on environment and human health,
supports economic development and improveS quality of life.
A number of processes are involved in effectively managing
such waste, WHICH include monitoring, collection, transport,
processing, recycling and disposal.

3.1
Reduce, Reuse and
Recycle
Methods of waste reduction, reuse
and recycling are the preferred options
for its management. There are many
environmental benefits that can be derived
from the use of these methods. They
prevent greenhouse gas emissions, reduce
the release of pollutants, conserve energy
resources and reduce the demand for landfill
space. Therefore, it is advisable that these
methods are adopted and incorporated as
part of the waste management plan. Waste
reduction and reuse are methods of its
prevention.
Methods of waste reduction include
manufacturing
products
with
less
packaging, encouraging customers to bring
their own reusable bags for packaging,
choosing reusable products such as cloth
napkins and donating any unwanted
items rather than discarding them. All of
the methods require acceptability and
participation of community members. In
order to get them onboard, training and
educational programmes need to be
undertaken to educate them about their
role. Also the government may need to
regulate the types and amount of packaging
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used by manufacturers and make the reuse
of shopping bags mandatory.

3.2
Recycling
Recycling refers to removal of items from
waste stream to be used as raw material
in manufacturing new products. Thus from
this definition, recycling occurs in three
phases:
ÀÀ Waste is sorted and
recyclables collected.
ÀÀ Recyclables are used to
create raw materials.
ÀÀ Which are then used in
the new productions.
Recyclables may be sorted at the source,
within the households or offices, for
selective collection by the municipality or
to be dropped off by the waste producer
at recycling centers. The pre-sorting at the
source requires community participation
which may not be forthcoming if there are
no benefits. A system of selective collection
by the government can be costly. It would
require more frequent circulation of trucks
within a neighbourhood or the importation
of more vehicles to facilitate the collection.

Another option is to mix the recyclables with
the general waste stream for collection and
then sorting of the recyclable material can
be performed at a suitable site. The sorting
by the municipality has the advantage of
eliminating the dependence on the public
and ensuring that the recycling does occur.
The disadvantage however, is that the
value of the recyclable material is reduced
after being compacted with other garbage
affecting its quality.

3.3
Waste Collection
Unfortunately, none of the cities in Pakistan
has a proper solid waste management
system right from collection up to its
disposal. Much of the uncollected waste
poses serious risk to public health through
clogging of drains, formation of stagnant
ponds and providing ground for mosquitoes
flies with consequent risks of malaria and
cholera. In addition, because of the lack
of adequate disposal sites, much of the
collected waste finds its way in dumping
grounds, open pits, water ponds, flowing
rivers and agricultural lands.

3.4
Solid Waste Management
Policy
After enacting of PEPA in 1997, which is the
most recent and updated environmental
legislation, it provides a framework for
establishing Federal and Provincial
EPAs. One of the functions of EPA is to
assist the local councils, local authorities
and government agencies to implement
schemes for the proper disposal of wastes
so as to ensure compliance with the
established standards.

Presently, the legal rules and regulations
dealing with solid waste management in
Pakistan are as follows:
ÀÀ Section 11 of the PEPA prohibits
discharge of waste in an amount or
concentration that violates the National
Environmental Quality Standards.
ÀÀ Draft Hazardous Substances Rules of
1999.
ÀÀ Provisions contained in
government ordinance.

the

local

The rules and guidelines that are yet to be
introduced include:
ÀÀ Basic Recycling Rules.
ÀÀ Waste Management Rules.
ÀÀ E-Waste Management Rules.
ÀÀ Development
of
Environmental
Performance Indicators.
ÀÀ Eco-labeling
Promotion.

Guidelines

and

its

ÀÀ Adoption of Life Cycle Assessment
Approaches.
ÀÀ Guidelines for Environmentally Sound
Collection and Disposal.
ÀÀ Guidelines for Model Landfill Sites.

3.5
Treatment and Disposal
Waste treatment techniques seek to
transform waste into a form that is more
manageable making the waste easier
to dispose of. Treatment methods are
selected based on the composition,
quantity and form of the waste material.
Some waste treatment methods being
used today include subjecting the waste to
extremely high temperatures, dumping on
land filling and use of biological processes
to treat the waste. It should be noted that
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treatment and disposal options are chosen
as a last resort to the previously mentioned
management strategies of reducing,
reusing and recycling of waste.

3.6
Thermal Treatment
This refers to processes that involve the
heat use of to treat waste. Listed below
are descriptions of some commonly utilised
thermal treatment processes.

3.6.1 Incineration
Incineration is the most common thermal
treatment process. This is the combustion
of waste in the presence of oxygen. After
incineration, the wastes are converted
to carbon dioxide, water vapour and ash.
This method may be used as a means of
recovering energy to be used in heating
or the supply of electricity. In addition to
supplying energy, incineration technologies
have the advantage of reducing the volume
of waste, rendering it harmless, reducing
transportation costs and production of
greenhouse gas.

BEST
OPTION
REDUCE WASTE
REUSE
RECYCLE / COMPOST
INCINERATION WITH
ENERGY RECOVERY

3.6.2 Pyrolysis and Gasification
Pyrolysis and gasification are similar
processes. Both decompose organic waste
by exposing it to high temperatures and
low amounts of oxygen. Gasification uses
a low oxygen environment while pyrolysis
allows no oxygen. These techniques use
heat in an oxygen starved environment to
convert biomass into other forms. A mixture
of combustible and non-combustible gases
as well as pyroligenous liquid is produced
by these processes. All of these products
have a high heat value and can be utilised.
Gasification is advantageous since it allows
for the incineration of waste with energy
recovery and without the air pollution
that is characteristic of other incineration
methods.

3.6.3 Open Burning
Open burning of unwanted material is done
in a manner that causes smoke and other
emissions to be released directly into the
air without passing through a chimney
or stack. It includes the burning of waste
piles in burn barrel or incinerators. It has
no pollution control devices and releases
gases directly into the atmosphere. Open
burning is practiced by most of urban
centers. It reduces volume of refuse
received at the dump and extends the dump
site life. Garbage may be burnt because
of the ease, convenience and cheapness
this method offers. In countries where
households are required to pay for garbage
disposal, burning of waste in the backyard
allows the dwellers to avoid paying the
disposal costs.

INCINERATION
LANDFILL WITH ENERGY RECOVERY
LANDFILL
WORST OPTION
Treatment Methods of Solid Waste Management
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Open burning has many negative effects
on human health and on the environment’s
wellbeing. Uncontrolled garbage burning
releases many pollutants into atmosphere
which pose serious risks to human
health. Dioxins are capable of producing

a multitude of health problems, adversely
affecting reproduction, disrupting the
hormonal systems or even causing cancer.
Polycyclic Aromatic Compounds and
Hexa-chlorobenzene are considered to be
carcinogenic. Particulate Matter can cause
respiratory problems, such as, Asthma
and Bronchitis. Carbon Monoxide can
cause neurological symptoms. The harmful
effects of open burning are also felt by the
environment. This process releases acidic
gases such as the Halo-hydrides, Oxides
of Nitrogen and Carbon. Nitrogen Oxides
contribute to acid rain, ozone depletion,
atmospheric smog and global warming.
In addition to being a greenhouse gas,
Carbon Monoxide reacts with sunlight to
produce ozone which can be harmful. The
Particulate Matter creates smoke and haze
which contribute to air pollution.

3.7
Dumps and Landfills
3.7.1 Sanitary Landfills
Sanitary landfills are designed to reduce
the risks associated with waste disposal
that poses threat to public and environment.
They are usually placed in areas where
land features act as natural buffers
between the landfill and the environment.
For example, the area may be comprised
of clay, which is fairly impermeable. The
area may be characterised by a low water
table and an absence of surface water
bodies thus preventing the threat of water
contamination. In addition to strategic
placement of landfill, other protective
measures are incorporated into its design.
The bottom and sides of landfills are lined
with layers of clay or plastic to keep the
liquid waste, known as Leachate, from
escaping into the soil. Leachate is collected
and pumped to the surface for treatment.
Boreholes or monitoring wells are dug in
the landfill vicinity to monitor groundwater
quality.

A landfill is divided into a series of individual
cells and only a few cells of the site are filled
with trash at any one time. This minimises
exposure to wind and rain. The daily waste
is spread and compacted to reduce the
volume, a cover is then applied to reduce
odours and to keep out pests. When the
landfill has reached its capacity, it is capped
with an impermeable seal which is typically
composed of clay soil. Some sanitary
landfills are used to recover energy. The
natural anaerobic decomposition of the
waste in the landfill produces landfill gases
which include Carbon Dioxide, Methane
and traces of other gases. Methane can be
used as fuel to produce heat or electricity.
Thus some landfills are fitted with landfill
gas collection systems.
Landfills present the least risk to
environment and health. The records kept
can be a good source of information for
future use in waste management, however,
cost of establishing sanitary landfills are
high when compared to other disposal
methods.

3.7.2 Controlled Dumps
Controlled dumps are disposal sites,
complying with most of the sanitary
landfill requirements but usually have
one deficiency. They may have a planned
capacity, but no cell planning. There may
be partial leachate management, partial
or no gas management, regular cover,
compaction in some cases, basic record
keeping and they are fenced. These dumps
have a reduced risk of environmental
contamination. Initial costs are low and
the operational costs are moderate. While
there is controlled access and use, they are
still accessible by scavengers and so there
is some recovery of material through this
practice.
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3.7.3 Bioreactor Landfills
Recent technological advances have
led to the introduction of the Bioreactor
Landfill. These landfills use enhanced
micro-biological processes to accelerate
waste decomposition. Main controlling
factor is the constant addition of liquid to
maintain optimum moisture for microbial
digestion. In cases where leachate is
not enough, water or other liquid waste
such as sewage sludge can be used. The
landfill may use either anaerobic or aerobic
microbial digestion or it may be designed
to combine the two. These enhanced
microbial processes have the advantage of
rapidly reducing the waste volume creating
more space for additional waste. They
also maximise production and capture of
Methane for energy recovery systems and
reduce the costs associated with leachate
management. For bioreactor landfills to be
successful, the waste should be comprised
predominantly of organic matter and should
be produced in large volumes.

3.8
Biological Waste
Treatment
3.8.1 Composting
Composting is the controlled aerobic
decomposition of organic matter by microorganisms and small invertebrates. There
are a number of composting techniques.
These include, in-vessel composting,
windrow composting, vermin composting
and static pile composting. The process
is controlled by making the environmental
conditions optimum for the waste
decomposers to thrive. The rate of compost
formation is controlled by the composition
and constituents of the materials, i.e. their
Carbon / Nitrogen (C/N) ratio, temperature
level, moisture content and the amount of
air. The C/N ratio is very important for the
process to be efficient. The microorganisms
require Carbon as energy source and
Nitrogen for the synthesis of some proteins.
If the correct ratio is not achieved, compost
application with either high or low C/N ratio
can have adverse effects on both soil and
plants. A high C/N ratio can be corrected by

Modern Landfill Dumps
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dehydrated mud and a low ratio corrected
by adding cellulose. Moisture content
greatly influences the composting process.
The microbes need the moisture to
perform their metabolic functions. If the
waste becomes too dry, the composting
is not favoured. If however, there is too
much moisture then it is possible that it
may displace the air in the compost heap
depriving the organisms of Oxygen and
drowning them. A high temperature is
desirable for the elimination of Pathogenic
organisms. However, if temperatures are
too high, above 75°C then the organisms
necessary to complete the composting
process
are
destroyed.
Optimum
temperatures for the process are in the
range of 50°C to 60°C, later being the
most ideal. Aeration is very important and
the quantity of air needs to be properly
controlled when composting. If there is
insufficient Oxygen, the aerobes will begin
to die and will be replaced by anaerobes.
Anaerobes are undesirable since they will
slow the process, produce odours and also
release highly flammable Methane gas.
Air can be incorporated by churning the
compost.

3.8.2 Anaerobic Digestion
Anaerobic digestion is the use of biological
processes to decompose organic waste.
However, where composting can use a
variety of microbes anaerobic digestion
uses Bacteria in oxygen free environment
to decompose the waste. Aerobic
respiration, typical of composting, results
in the formation of Carbon Dioxide and
water. While the anaerobic respiration
results in the formation of Carbon Dioxide
and Methane. In addition to generating
humus, which is used as a soil enhancer,
anaerobic digestion is also used as a
method of producing Biogas, used as fuel.
Optimal conditions for the process require
nutrients such as Nitrogen, Phosphorous
and Potassium. It requires that the pH be
maintained around 7 and the alkalinity be
appropriate to buffer pH changes.

Anaerobic process of organic material
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3.8.2 Integrated Solid Waste
Management
Integrated Solid Waste Management
(ISWM) is an overall approach to create
sustainable systems that are economically
affordable, socially acceptable and
environmentally effective. An integrated
solid waste management system involves
the use of a range of different treatment
methods, and key to the functioning of
such a system is collection and sorting of
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waste. It is important to note that no single
treatment method can manage all the
waste materials in an effective way. Thus,
all of the available treatment and disposal
options must be evaluated equally and the
best combination of the available options
suited to the particular community chosen.
Effective management schemes need to
operate in such ways that they best meet
current social, economic and environmental
conditions.

CONCLUSION
AND SUMMARY
Through this manual, CDLD Programme
Team aims to sensitise the stakeholders,
i.e. social mobilisation partners, district line
departments and pool of engineers to have
a better perception and understanding of
environmental affairs related with small
scale community infrastructural schemes.
In this way, their professional capacities
will also be enhanced and they will get
equipped with tools and methods required
to carry out environmental screening and
assessment, which is needed to determine
potential threats.
It will lead them towards preparation of
environmental mitigation, management
and monitoring plans. Besides, they will
also be educated about WASH and SWM
related issues and processes. The manual
will also facilitate its users to determine
categories of environmental threats and
the commensurate types of assessment
studies.

Participants will also learn potential threats
induced from small scale infrastructural
activities and its most suitable mitigation,
management and monitoring plans. This
manual includes procedure for:
ÀÀ Environmental assessment process.
ÀÀ Basics of NSWQ.
ÀÀ WHO standards for WASH.
ÀÀ Solid waste management practices.
Carrying out the environmental assessment
procedure is not end in itself. Described
procedures are considered as one of
the most reliable means for ensuring
implementation of effective environmental
assessment. However, carrying out an
environmental assessment is possible by
using different procedures and established
practices. It is expected that in this way,
besides the location of the scheme, the
entire corridor of environmental influences
will get safeguarded from all forms of
potential negative influences.
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Alteration in the pattern of land use or land use conflicts

Disruption of local socioeconomic arrangements

Area or site prone to land sliding

Is the site prone to flooding

The site has historic, cultural or social importance

Adverse impacts on scenic values or view sheds

Any adverse impact on potable water supplies

Damage to ecosystem due to water quality and quantity

Is there any threat to human health, mainly due to water borne diseases

Activity may alter hydrology and watersheds

Activity may increase salinity of soil

Activity poses any threat to water table

Activity may cause drainage and degradation of wet lands and riparian areas

Activity may cause deforestation due to encroachment and uncontrolled harvesting

Activity may cause biodiversity loss due to decrease in wild plants and animal species

Activity may cause degradation of protected habitats due to destruction in and around protected areas

Activity may cause siltation due to flooding and further meandering rivers and waterways

Activity may lead to land erosion, vegetation loss and gully formation

Activity may significantly increase use of fertilisers application

Activity may degrade marginal lands

Activity may destruct / degrade natural habitat

Environmental Screening Questions

Yes

NO

Annex 1: ENVIRONMENTAL SCREENING TEMPLATE FOR CDLD PROJECTS
Remarks
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Activity may cause degradation of protected habitats due to
destruction in and around protected areas

Activity may cause siltation due to flooding and further
meandering rivers and waterways

Activity may lead to land erosion, vegetation loss and gully
formation

Activity may significantly increase use of fertilisers
application

Activity may degrade marginal lands

Activity may destruct / degrade natural habitat

Environmental Screening Questions

Yes

NO

Area should be protected from erosion by planting indigenous grasses.
Exposed soil should be revegetated quickly after construction.
Low embankments will be protected by planting indigenous grasses.

ÀÀ
ÀÀ
ÀÀ

Project should be located outside riparian zones except at stream crossings.
Engineering design should ensure that scouring and deposition of silt in the watercourse is prevented.

ÀÀ
ÀÀ

Identification of threatened species and their habitats.
Avoid disturbing species and habitats through realignments and changing locations / corridors.

ÀÀ
ÀÀ

Disposal plan for the soil and construction waste should be prepared and must not be deposited in natural
waterways.

Project maintenance plan should be prepared on time.

ÀÀ

ÀÀ

Unpaved surface roads will have a minimum of 10cm of gravel.

The size of the construction corridor should be minimised. The corridor should be physically demarcated on the
ground. No construction related activity should take place outside the zone to minimise disturbance to vegetation.

ÀÀ

ÀÀ

High embankments, over 2m high, will be protected by constructing stone pitching or a riprap across the
embankment. This practice will also be applied along X-Drainage structures where embankments are more
susceptible to water erosion.

Encourage organic farming, which uses no synthetic chemicals.

ÀÀ

ÀÀ

Integrate soil and water conservation and management practices through capacity building of farmers.

Awareness programme on the use of pesticides or other chemicals applications and its impacts should be started.
Access should be provided to information related to integrated pest management.

ÀÀ

ÀÀ

Protective measures should be adopted to safeguard marginal lands from erosion loss.

Avoid disturbing species and habitats through realignment and avoiding social and breeding corridors.

ÀÀ
ÀÀ

Identify threatened species and their habitats in the right of way of project location.

ÀÀ

If yes, Proposed Mitigation Measures

Annex 2: Proposed Mitigation MEASURES FOR SCREENING ACTIONS
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Activity poses any threat to water table

Activity may cause drainage and degradation of wet lands
and riparian areas

Activity may cause deforestation due to encroachment and
uncontrolled harvesting

Activity may cause biodiversity loss due to decrease in wild
plants and animal species

Environmental Screening Questions

Yes

NO

Leaks from cracked containment structures, broken pipes, faulty valves and similar structures should be repaired.
Pesticides and fertilizer applications should be minimised as much as possible.

ÀÀ

Pit latrines should not be installed where the water table is shallow or where the composition of the overlying
deposits makes ground water or aquifer vulnerable to contamination.

Measures should be taken to ensure that storm drains and road drainage systems are periodically cleared to
maintain water flow.

Measures should be taken to prevent earth and stone material from blocking cross drainage structures on
sections along or close to water channels.

ÀÀ

ÀÀ

ÀÀ

ÀÀ

Cross drainage structures (i.e. culverts & causeways) across road embankments, intersecting rivers flowing
streams and water canals should be constructed at appropriate locations and of required capacities to protect
nearby agricultural land and settlements from flooding.

Roads and water carrying structures should follow natural contours.

ÀÀ
ÀÀ

Construction structures should be located outside riparian zones except at stream crossings.

ÀÀ

Inventory and identification of trees should be prepared, so no ecological sensitive vegetation is disturbed. In case
of significant disturbances, realignment / relocation of activity should be considered.

Cutting of trees should be avoided as much as possible.

ÀÀ
ÀÀ

Vehicles, machinery and equipment if used should remain confined within their designated areas of movement.

Construction material preparation activity should be carried out on barren lands rather than forested or
agricultural productive lands.

The need for fill should be minimised. If unavoidable. The fill material should be brought from similar ecological
zone to ensure that seeds of exotic species are not introduced.

Construction work during night should be avoided.

ÀÀ

ÀÀ

ÀÀ

ÀÀ

If construction work close to certain habitats is unavoidable, disturbance due to noise and vibration should be
minimised by using technologies that generate low noise.

Project should be located to avoid the critical habitat and minimise bifurcation of the habitat.

ÀÀ
ÀÀ

Critical wildlife habitats should be identified first.

ÀÀ

If yes, Proposed Mitigation Measures
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Leaks from cracked containment structures, broken pipes, faulty valves and similar structures should be repaired.

Alteration in the pattern of land use or land use conflicts

Disruption of local socioeconomic arrangements

Area or site prone to land sliding

Highlight discontinuities between traditional and legal land rights.
Highlight changes in water and land rights.

ÀÀ
ÀÀ

ÀÀ

Communities should assist in partitioning resources and mediating land use conflicts.

Examine socioeconomic incentives and constraints associated with the project (e.g. tenure system, community
ownership, credit availability, etc.).

Maintain protective design features.

ÀÀ

Design infrastructure to minimise risk, e.g. plant trees all around facility.

Find alternate site on stable ground.

ÀÀ

ÀÀ

Find alternative site or design infrastructure so it is raised above flood plain, if possible.

ÀÀ

ÀÀ

Flood prone site must be avoided.

ÀÀ

Is the site prone to flooding

Historical, cultural and social important sites should not be disturbed.

ÀÀ

Scenic values and view sheds should not be disturbed from new construction activities.

Sewerage line should be constructed far apart from the water source.

ÀÀ

Animals should not be allowed to drink directly from the water source.

Diverting water for irrigation leaves less for downstream ecosystems, including wetlands, mangroves, and coastal
estuaries.

Use of sewage and other toxic substances can endanger human and animal health by disturbing ecosystem.

Pollutants including pesticides residues, excess nutrients from fertilizers, salt water intrusions in groundwater, all
threaten drinking water sources.

Creation of stagnant water pools should be avoided.

ÀÀ

ÀÀ

ÀÀ

ÀÀ

ÀÀ

ÀÀ

Diverting water for irrigation affects watersheds by altering natural streams’ flow regimes and affecting the depth
of water table.

Monitoring irrigation water quality.

ÀÀ
ÀÀ

Integrate water management and conservation practices through capacity building of framers and irrigators.

ÀÀ

If yes, Proposed Mitigation Measures

The site has historic, cultural or social importance

NO

ÀÀ

Yes

Adverse impacts on scenic values or view sheds

Any adverse impact on potable water supplies

Damage to ecosystem due to water quality and quantity

Is there any threat to human health, mainly due to water
borne diseases

Activity may alter hydrology and watersheds

Activity may increase salinity of soil

Environmental Screening Questions
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Must not be detectable in any 100 ml sample.
In case of large supplies, where sufficient
samples are examined, must not be present in
95% of the samples taken throughout any 12
month period.

Activity may cause siltation due to flooding
and further meandering rivers and water
ways.

Activity may cause degradation of protected
habitats due to destruction in and around
protected areas.

Treated water in the distribution system (E.
coli or thermos tolerant coliform and total
coliform bacteria).

Activity may cause siltation due to flooding
and further meandering rivers and water
ways.

Activity may cause degradation of protected
habitats due to destruction in and around
protected areas.

Most Asian countries also follow WHO
standards.

Most Asian countries also follow WHO
standards.

REMARKS

Activity may cause degradation of protected
habitats due to destruction in and around
protected areas.

Activity may cause siltation due to flooding
and further meandering rivers and water
ways.

Avoid disturbing species and habitats through
realignments, changing locations.

Identification of threaten species and their
habitats.

Disposal plan for the soil and construction
waste should be prepared and must not be
deposited in natural waterways.

Engineering design should ensure that scouring
and deposition of silt in the watercourse is
prevented.

Most Asian countries also follow WHO
Must not be detectable in any 100 ml sample.
standards.
In case of large supplies, where sufficient
samples are examined, must not be present in
95% of the samples taken throughout any 12
month period.

Must not be detectable in any 100 ml sample.

Treated water entering the distribution system
(E. coli or thermos tolerant coliform and total Must not be detectable in any 100 ml sample.
coliform bacteria).

WHO STANDARDS

Must not be detectable in any 100 ml sample.

STANDARD VALUES FOR PAKISTAN

Must not be detectable in any 100 ml sample.

All water intended for drinking (E. coli or
thermo tolerant coliform bacteria).

Bacterial

PROPERTIES/PARAMETERS

Annex 3: NATIONAL STANDARDS FOR DRINKING WATER QUALITY
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< 500 mg/l
‹ 1000
6.5 – 8.5

Total hardness as CaCO3

TDS

pH

0.02
0.01

<0.005 (P)
<0.05 (P)
0.7
0.3
0.01
<250
<0.05

Antimony (Sb)

Arsenic (As)

Barium (Ba)

Boron (B)

Cadmium (Cd)

Chloride (Cl)

Chromium (Cr)

0.05

250

0.003

0.3

0.7

0.2

<0.2

mg / liter

6.5 – 8.5

‹ 1000

Non objectionable /acceptable

Aluminum (Al) mg/1

Essential inorganic

mg / liter

—

‹ 5 NTU

Turbidity

Chemical

‹ 5 NTU

Non objectionable /acceptable

Odour

WHO STANDARDS

Non objectionable /acceptable

Non objectionable /acceptable

Taste

≤15 TCU

≤15 TCU

STANDARD VALUES FOR PAKISTAN

Colour

Physical

PROPERTIES/PARAMETERS

Standard for Pakistan similar to most Asian
developing countries.

Standard for Pakistan similar to most Asian
developing countries.

REMARKS
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1.5
0.01
0.5
0.001
0.02

<1.5
<0.05
<0.5
<0.001
<0.02
<50
<3 (P)
0.01(P)
0.2 - 0.5 at consumer end 0.5 - 1.5 at source
5.0

Fluoride (F)*

Lead (Pb)

Manganese (Mn)

Mercury (Hg)

Nickel (Ni)

Nitrate (No3)*

Nitrite (NO2)*

Selenium (Se)

Residual chlorine

Zinc (Zn)

* Indicates priority health related inorganic constituents which need regular monitoring.

0.07

<0.05

Cyanide (CN)

3

0.01

3

50

mg / liter

mg / liter

Toxic Inorganic

2

2

STANDARD VALUES FOR PAKISTAN

Copper (Cu)

PROPERTIES/PARAMETERS

WHO STANDARDS

Standard for Pakistan similar to most Asian
developing countries.

Standard for Pakistan similar to most Asian
developing countries.

Standard for Pakistan similar to Asian
developing countries.

REMARKS
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0.1
1

Alpha emitters bq/L or pCi

Beta emitters

1

0.1

0.01 ( By GC/MS method)

Polynuclear aromatic hydrocarbons (as PAH)
g/L

Radioactive

<0.002

Phenolic compounds(as Phenols) mg/L

WHO STANDARDS

PSQCA No. 4639 - 2004, Page No. 4, Table No.
3, Serial No. 20 - 58 may be consulted.***

STANDARD VALUES FOR PAKISTAN

Pesticides mg/L

Organic

PROPERTIES/PARAMETERS

REMARKS
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Aluminium is the most abundant metallic element and constitutes about 8% of earth crust. Aluminium is iatrogenic ally introduced in drinking water
through the treatment process. The high concentration has been linked to the development of Alzheimer Disease (WHO, EHC document, 1997). However, the
population attributable risk could not be calculated, but it is imperative to be on the safe side. Following good standard operating procedures, concentrations
of Aluminium of 0.1mg/l or less are achievable in large water treatment facilities. Problem may arise among the small facilities (serving less than 10,000
people), in attaining the desired level due to the small size of the plant that could provide little buffering for fluctuation in operation. Other limitations rest
in the availability of resources and capacity to tackle with the specific operational problems. For such small facilities, 0.2 mg/l (WHO, Guidelines for Drinking
Water Quality, 3rd edition, 2004) or less is a practicable level for Aluminium for the deliverable water. Same is applicable for adaptation for Pakistan i.e. less
than 0.2 mg/l.

The daily oral uptake of antimony appears to be significantly higher than exposure by other routes. The common source of antimony in drinking water
appears to be dissolution from metal plumbing and fittings. It appears that antimony leached from antimony containing materials would be in the form of
the antimony (V) Oxo-anion, which is a less toxic form. Antimony Trioxide is genotoxic due to its low bioavailability. Potassium Antimony Tartrate is most
soluble form of antimony. Chronic exposure to it may not be associated with an additional carcinogenic risk (WHO, Guidelines for Drinking Water Quality,
3rd edition, 2004). For Pakistan, in order to cautiously contribute towards reducing the burden of chronic diseases, a provisional value of less than or equal
to 0.005 mg/l is set as standard.

Arsenic is a metal-like substance found in small amounts in nature. Drinking water containing high levels of arsenic may cause health problems. There
are two main ways arsenic can get into the drinking water. Mineral deposits in some areas naturally contain high levels of arsenic. Groundwater flowing
through these deposits can dissolve arsenic. This can increase the amount of arsenic into the well water. Arsenic has no smell or taste, so it is not possible
to tell that drinking water contains arsenic, unless it is tested in the lab. Adverse health effects of arsenic depend on the type and amount of arsenic that
has entered the body, the length of exposure time and the response of the exposed body. Unborn babies, young children, people with long-term illnesses
and elderly people are at greatest risk due to arsenic exposure. Studies in other countries have shown that drinking water containing elevated levels of
arsenic can cause the thickening and discoloration of the skin. Sometimes these changes can lead to skin cancer, which may be curable if discovered early.
Numbness in the hands and feet and digestive problems such as stomach pain, nausea, vomiting, and diarrhea can also occur due to the elevated levels
of arsenic. Keeping this in view, the value for the standard for Pakistan has been set at less than equal to 0.05 mg/l. This also conforms to most of the
developing countries in Asia.

Barium is normally found as a trace element both in igneous and sedimentary rocks. It is also used in various industrial applications. Food is considered
to be the primary source of intake for the non-occupationally exposed population. There is no evidence that barium is carcinogenic or mutagenic but the
toxicological end-point of greatest concern to humans appears to be its potential to cause hypertension (WHO, Guidelines for Drinking Water Quality, 3rd
edition, 2004). Its value has been proposed to be 0.7 mg/l for Pakistan in conformity with WHO guidelines.

Aluminium (Al)

Antimony (Sb)

Arsenic (As)

Barium (Ba)

1

2

3

4

Annex 4: Chemical Aspects of Water Quality Standards
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Copper concentration in drinking water has wide variance. Along with the manufacturing of the commercial appliances, it is also used as the Copper
Sulphate Pentahydrate for the control of algae. Copper concentration in the treated water often increases during distribution, particularly in the systems
where an acidic pH exists or in the presence of high-carbonate waters with an alkaline pH. The guidelines are derived on the basis to be protective against
the gastrointestinal effects of Copper (WHO, Guidelines for Drinking Water Quality, third edition, 2004).

Occasional Cyanide traces have been found in drinking water, especially among the developing countries. Cyanide has acute toxic effects. Undesired effects
on thyroid gland and nervous system were observed in some populations as a consequence of the long-term consumption of inadequately processed
cassava containing high levels of Cyanide (WHO, Guidelines for Drinking Water Quality, 3rd edition, 2004). Pakistan needs to have a closer watch over the
values of Cyanide levels in the drinking water being served to the masses on account of its acute toxicity, In this context, a value of less than or equal to 0.05
is set as standards for Cyanide in drinking water for Pakistan keeping in view that other Asian countries are also following the same.

Copper (Cu)

Cyanide (CN)

9

10

Chloride (Cl)

7

Chromium (Cr)

Chloride in drinking water comes from natural sources, industrial effluents, urban runoff containing de-icing salt and saline intrusion. The main source for
humans comes from the edible salt. The high dose of chloride may result in detectable taste at 250mg/l but no health-based guideline value is proposed
(WHO, Guidelines for Drinking Water Quality, third edition, 2004). However, less than 250 mg/l would suffice as a Pakistani standard for Chloride.

Cadmium (Cd)

6

8

Cadmium compounds are widely used in rechargeable batteries. There is a vast use of such batteries in steel and plastic industry. It is released to the
environment through the wastewater and diffuse pollution is caused by contamination from fertilizers. Drinking water may get contaminated by impurities
in the zinc of galvanized pipes and some metal fittings. Food is daily source of exposure to Cadmium. Smoking is a significant additional source of cadmium
exposure (WHO, Guidelines for Drinking Water Quality, third edition, 2004). Cadmium accumulates primarily in the kidneys and has a long biological life of
10 to 35 years, in humans. For Pakistan, a value of 0.01 would be appropriate, which is in accordance with the standards for most developing nations in Asia.

Boron (B)

5

The toxicological database from chromium carries uncertainties. Total Chromium concentrations in drinking water are usually less than 2μg/litre, although
the concentration as high as 120μg/liter has been reported. In some epidemiological studies, an association has been found between exposure to chromium
(VI) by the inhalation route and lung cancer. The cautious guideline for chromium that has been proposed is 0.05 mg/l in drinking water (WHO, Guidelines
for Drinking Water Quality, third edition, 2004).

Boron in surface water is frequently a consequence of the discharge of treated sewage effluent. It is also naturally found in edible plants and general
population obtains it through the food intake. Conventional treatment processes do not take Boron out and the special procedures should be adopted to
remove Boron from the drinking water. The methods such as ion exchange and reverse osmosis may enable the substantial reduction. These processes are
expensive too. Blending with low-boron supplies may be the only economical method to reduce boron concentration in waters where these concentrations
are very high (WHO, Guidelines for Drinking Water Quality, 3rd edition, 2004). The value for Boron for Pakistan is 0.3 mg/l in conformity with WHO guidelines.
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Fluoride is present in the earth crust and forms a part of number of minerals. The exposure of the human population depends upon the geographical
location of the inhabitants. Daily consumption is from food mainly, and less from the drinking water and toothpastes. In some northern areas of Pakistan,
high amounts are found in runoff water that is consumed by people and has led to the discoloration of the teeth (dental fluorosis). Epidemiological evidence
shows that fluoride primarily affects the skeletal tissue (WHO, Guidelines for Drinking Water Quality, 3rd edition, 2004). A few recent incidences of fluoride
in drinking water resulting into skeletal deformation have been found amongst children in Lahore and Manga Mandi. Due to this incidence Fluoride values
in drinking water for Pakistan have been made more stringent than the WHO, i.e. less than or equal to 1.5 mg/l.

Iodine, as Iodide, occurs normally in water. Iodine is also used for water treatment in emergency situations. It is an essential element in the synthesis of
Thyroid hormone. Lack of Iodine in drinking water and food, leads to Thyroid diseases. However, some recent studies from China also suggest that Iodine
excess may also lead to thyroid diseases (WHO, Guidelines for Drinking Water Quality, 3rd edition, 2004).

Lead is used in acid batteries, solders and alloys. The lead compounds have also been used for improving petrol combustion. This use is now on decline.
Lead is a general toxicant and accumulates in the skeleton. The placental (vertical) transmission in humans occurs as early as 12th week of gestation. Young
children absorb 4 to 5 times as compared to adults. Lead is toxic to both central and peripheral nervous systems. Results from prospective (longitudinal)
epidemiological studies suggest that prenatal exposure to lead may have early effects on mental development that do not persist to the age of 4 years. This
has been supported through the research on primates that the significant behavioural and cognitive effects were observed following postnatal exposure
resulting in blood lead levels ranging from 11 to33μg/dl (WHO, Guidelines for Drinking Water Quality, 3rd edition, 2004). Most of the Lead in drinking water
arises from the plumbing systems in the buildings. The measures to control the corrosion may reduce the amount of Lead in drinking water. Considering
drastic effects of Lead, for Pakistan, the value has been set at less than or equal to 0.05 mg/l. This also is in agreement with values followed by most of the
Asian developing countries.

Manganese is naturally occurring, one of the most abundant metals in the Earth’s crust. Usually it occurs along with iron. It levels in fresh water ranges from
1 to 200μg/liter. Higher levels in aerobic waters are usually associated with industrial pollution. Manganese is an essential trace element too. 20 % of TDI
allocation to drinking water is required usually for an adult of weight of 60 kg which consumes 2 litres/day of drinking water. The high amounts may also
result in the discoloration of drinking water and become objectionable for the consumer (WHO, Guidelines for Drinking Water Quality, 3rd edition, 2004).
The value for Pakistan is proposed to be less than or equal to the WHO’s one.

Mercury is used in electrolyte production of Chlorine and also used in goldmining. It is used in the thermometers and their spill can cause exposure to
Mercury. Mercury in uncontaminated drinking water is thought to be in the form of Hg2+. Food is main source of mercury in non-occupationally exposed
population. The mean dietary intake of mercury in various countries ranges from 2 to 20μg/day per person (WHO, Guidelines for Drinking Water Quality,
3rd edition, 2004). The value for Pakistan is proposed to be less than or equal to the WHO’s one.

Fluoride (F)

Iodine (I)

Lead (Pb)

Manganese (Mn)

Mercury (Hg)

11

12

13

14

15
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Zinc, like Magnesium and Selenium, is also an essential trace element. It is found in all foods and potable water. The levels of Zinc in surface and ground
water normally do not exceed 0.01mg/litre and 0.05mg/litre, respectively. Concentration in tap water may increase due to dissolution from the pipes.
The daily requirement for an adult is 15 to 20mg/day. A value 5 mg/l may be appropriate for Pakistan although up to 3 mg/l is usually acceptable for
consumption for consumers (WHO, Guidelines for Drinking Water Quality, third edition, 2004). This value takes into account what is being followed at
the regional level i.e. most Asian countries. For any water to qualify as potable, these constituents must be below the specified limits. Metals in water are
determined with the standard atomic spectroscopy (atomic absorption, flame emission, plasma emission) techniques.

The number of these chemicals, in use in Pakistan is quite extensive, and everyday new chemicals are continuously added so that it is difficult, in fact
impossible, to identify specific limits for each single one of these. It is recommended therefore that wherever the presence of any particular compound is
thought to exist, the water should be analysed, specifically for it and, declared fit for drinking only if the concentration is found to be below the detection
limit of the analytical technique under the standard method for each.

Zinc (Zn)

Pesticides, Herbicides and
Fungicides

20

21

Selenium (Se)

18

The inorganic salts (Magnesium, Calcium, Potassium, Sodium, Bicarbonates, Chlorides and Sulphates) and small amounts of organic matter comprise TDS.
Concentrations of TDS in water vary too much due to variability in the geographical locations. There is no reliable data available on the health effects of the
TDS in drinking water (WHO, Guidelines for Drinking Water Quality, 3rd edition, 2004).

Selenium, like Magnesium, is an essential trace element. Foods like cereals, meat and fish are principal source of Selenium. The recommended daily intake
for humans is 1μg/kg of body weight for adults. Selenium compounds have been shown to be genotoxic in vitro systems with metabolic activation, but not
in humans (WHO, Guidelines for Drinking Water Quality, third edition, 2004). However, in humans, the toxic effects of long-term Selenium exposure are
manifested in nails, hair and liver. Different studies have provided data on such effects with daily intakes ranging from 0.24 mg/day to 0.7mg/day.

Nitrate (NO3) and Nitrite (NO2)

17

Total Dissolved Solids (TDS)

Nitrate is mainly used in inorganic fertilizers and Nitrite is used in food preservatives. The Nitrate concentrations normally remain low in ground and
surface water but can reach to high limits as a result of run-off or leaching from agricultural land. Primary health concern regarding Nitrate and Nitrite
is the formation of Methaemoglobinemia, also known as “blue-baby syndrome”. Nitrate is reduced to Nitrite in the baby’s stomach and it oxidizes the
Haemoglobin (HB) to Methaemoglobin (Met HB) that is unable to transport oxygen within body. The Methemoglobinaemia causes cyanosis and ultimately
leads to asphyxia, if left untreated. The normal MetHB levels in infants under 3 month’s age are less than 3 %. The consequences manifest themselves
when concentrations reach 10 % or more. Nitrate and Nitrite in drinking water are the main source and also where there is relatively high intake in relation
to body weight (WHO, Guidelines for Drinking Water Quality, third edition, 2004).

Nickle (Ni)

16

19

A metal usually used for making alloys and producing stainless steel. Normally water is a minor contributor to the total daily oral intake. But, if there is heavy
pollution by use of certain types of kettles of non-resistant materials in wells or of water that has come in contact with Nickel or Chromium-plated taps,
Nickel contribution from water may become significant to the total daily oral intake. There is lack of data and evidence that the oral intake of Nickel might
lead to cancer. However, the inhalation may lead to risk of developing cancers among humans (WHO, Guidelines for Drinking Water Quality, third edition,
2004).
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