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Executive Summary
Environmental governance and Monitoring is a concept in political ecology and environmental policy
that advocates sustainability/sustainable development as the supreme consideration for managing
human activities—political, social and economic. The Governance & Monitoring framework for the
project ‘Restructuring and Capacity Building of EPA Punjab for Effective Enforcement of
Environmental Standards in the Punjab’ highlights the importance of Environmental Governance and
effective monitoring regime towards political and socio-economic structures through incorporation
the principles of sustainable development in Punjab. It does so by specifically contextualizing into
current scenario and its existing statute where poor state of environment is a testimony to deficiencies
in the Governance & Monitoring regime.
As a consequence, environmental management in the province has also suffered which is not only a
consequence of inadequate legislation, lack of enforcement or insufficient funding, but also reflects
weak linkages among different key stakeholders and/or weaknesses in institutional design combined
with low capacity to apply available resources. Following the inception report (submitted earlier),
activities such as interviews with the EPD staff, overview of the department’s infrastructure and
review of the ongoing processes were conducted to get a realistic picture of the on-ground practices.
The analysis has been completed after careful consideration of basic principles of Governance &
Monitoring and best practices globally. As Punjab accelerates on the road to sustainable development,
environmental issues are meant to become complex, multi-scale and cross-sectoral.
The report provides an insight to general Environmental governance principles and connecting them
the governance structure in Punjab. Gaps are highlighted to provide a transparent view of room for
improvement. A set of most important recommendations have been listed following the SMART
(specific, measurable, achievable, realistic, timely) approach for EPD to improve their mandate on
governance. Environmental policy instruments that have been found successful to improve
environmental governance have been also explained in this regard. Irrespective of the nature of such
instruments i.e. regulatory, economic or informatory, there is no doubt on how a combination of these
can help EPD better fulfil its duties. Basic interventions such as digitization of the current business
processes are also listed with a systematic approach.
With the primary objective of regulation for protection of environment, regulatory authorities have
long tried several regulatory approaches. By providing a bird’s eye view of current level of regulation
in Punjab through introduction of the concept of regulatory intensity, this report focuses on analysing
the current level of policy stringency and culminating with policy recommendations. The report also
highlights the importance of Environmental monitoring as an elementary unit for environmental
management and an effective governance structure in Punjab. Within this dimension, an analysis of
specific operating activities including reporting obligations of EPD are presented against the five
evaluation themes of relevance, effectiveness, efficiency, incoherence and value addition. Future state
of Environmental monitoring in Punjab is foresighted by keeping in view the findings of Gap
Analysis report (submitted earlier) that underscores the establishment of an Environmental
Monitoring Center (EMC) in the province as a sustainable solution, along with its roles &
responsibilities.
To give a comparable prospective, gaps identified in Punjab’s environmental monitoring statute are
illustrated with the best practices in different parts of the globe. As a way forward, recommendations

including those for policy and refined business processes to improve Environmental Monitoring in
Punjab are suggested. Since there are multiple gaps demanding improvement in several media i.e.
Water, Air, Waste, Biodiversity, Natural resources, Noise etc, a comprehensive environmental
monitoring programme is suggested along with the level of urgency for each facet to assist in this
regard. This list could be used as a one starting point for the provincial EMIN-process. Likewise, as a
part of proposed framework for Environmental monitoring, a comprehensive Air quality monitoring
plan, Ground water monitoring plan, Surface water monitoring plan, Drinking water monitoring plan,
Hazardous substances monitoring plan, Noise monitoring plan, Biodiversity monitoring plan,
Compliance monitoring plan and Complaints management system is explained that can be easily
integrated into the current structure.
Improvement in Punjab’s existing environmental governance and monitoring structure is a need of
time amidst the continuing development challenges and policy shortfalls evident in the form of
devastating environmental condition. All-inclusive regulating statute coupled with a balanced
approach towards development shall result in an enhanced state of environment in Punjab, as
experienced in different parts of the globe.
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Environmental Governance
Section 1
The importance of the environment for each living creature cannot be over-emphasized. Since
economic activities are not carried out in an environmentally sustainable manner therefore, the
environment and issues relating to sustainability is the contemporary question of this age. Currently,
the quest for economic development and the bye-products of economic growth cause cumulative
stress on the environment thereby resulting in environmental degradation. Survival on the earth now
depends more on the ability to restore the balance. If necessary measures are not taken to reduce
environmental degradation and other unwholesome practices which threaten the health of the
environment, calamity will be inevitable. It has become necessary to search for ways of
accomplishing economic growth without jeopardizing the environment and to reconcile economic
growth and environmental protection in a sustainable manner. One of the most significant movements
of this age is therefore how to effectively preserve and maintain the purity of the environment and
thereby reduce environmental degradation so as to enhance the base of economic productivity.
Improving global efficiency in consumption and production and preventing economic growth from
resulting in environmental degradation is one of the sustainable development goals. This makes the
search for a legal framework for sustainable Environmental Governance imperative.
Environmental governance is a key instrument towards attaining a sustainable environment and
society. It basically comprises the whole range of rules, practices, policies and institutions that shape
how humans interact with the environment as well as the management of the environment in its
different forms (Guillaum, 2007). It advocates sustainability as the supreme condition for the
management of all human activities be it social, economic or political (Brandes & Brooks,
2005). Thus, environmental governance is meant to represent the entire system that steers, or changes,
individual behaviours and collective actions and, ultimately leads to improve environmental
outcomes. Assessing the performance of environmental governance system is complex, given the
breadth and depth of the subject.
Pakistan can also be seen to play its role in preserving its environment through adoption of various
adequate legal and institutional measures in order to contribute in the global and regional
environmental cooperation and development, and to implement the environmental objectives
underlining this cause. Article 9 and 14 of Constitution of the Islamic Republic of Pakistan 1973 deals
with right to life and right to dignity respectively. These provisions were used in a landmark
environmental law case decided by the Supreme Court of Pakistan titled Shehla Zia v. WAPDA, PLD
1994 SC 693. The honorable Supreme Court held in the said case that right to life means right to a
healthy environment, free from pollution. This case became the basis for environmental jurisprudence
in Pakistan. After the Eighteenth (18th) Amendment of the Constitution, environment became a
provincial subject, and all the provinces adopted their respective provincial laws in respect of the
environment.

1.1. ENVIRONMENTAL GOVERNANCE IN PUNJAB
An environmental governance framework in Punjab refers to the structure of governance for
EPD/EPA that defines and establishes the policies, rules, procedures and organizational structure to
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achieve the objectives set out with the government. The common hierarchy of instruments governing
environmental regulation can be represented as follows:

Policy
• Policies
• Plans

Subordinate Legislations
• Acts
• Laws

Regulatory Instruments Organizational Structures
• Rules
• EPD
• Regulations
• EPA

1) Policy Framework

Fig.1.1: Governing Instruments administered by EPA
Environmental protection has long been a
concern of the Government of Pakistan.
However,
the
understanding
of
environmental issues, their relation with
the development and their translation into
action is yet to be approached in a
systematic and effective manner. In terms
of policies, a landmark feature was
adoption of the National Conservation
Strategy (NCS) in 1992 as the guiding
environmental policy for Pakistan.

A number of sectoral and sub-sectoral policies/plans is
taken into account. Few of them are:







Biodiversity Action Plan of Pakistan, 2000
National Energy Conservation Policy, 2006
National Sanitation Policy, 2006
Pakistan Wetland Programme, 2007
National Forest Policy, 2010
National Climate Change Policy, 2012
th

After the 18 Amendment, with the devolution of powers
to provincial departments, Government of the Punjab has
also drafted numerous environmental related policies
which are yet to be approved.
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Punjab Drinking Water Policy (draft)
Punjab Sanitation Policy (draft)

2) Regulatory Framework
 Constitution

 Constitution

The word “environment” is not found in the text of In 1972, Pakistan signed the Stockholm
the Constitution of the Islamic Republic of Declaration, which is widely regarded as the first
Pakistan, 1973 (the “Constitution”).
document in international environmental law to
recognize the right to a healthy environment. As a
result, for the first time, the subjects of
“environmental pollution and ecology” in the
Concurrent Legislative List of the Constitution
of 1973 is established.
 Laws
 Laws
With the inclusion of “environmental pollution and 1. Punjab Environmental Protection Act, 1997
ecology” into the Concurrent Legislative List of
(Amended 2012)
the Constitution, the President of Pakistan, 2. Punjab Prohibition on Manufacture, Sale, Use
promulgated the Pakistan Environmental
and Import of Polythene Bags (Black or any
Protection Ordinance, 1983 (PEPO) for the
other Polythene bags below fifteen-micron
control of pollution and preservation of living
thickness) Ordinance, 2002
environment. Whereas, Parliament passed the
Pakistan Environmental Protection Act, 1997  Rules and Regulations
for the protection, conservation, rehabilitation and
improvement of the environment and promotion of Few of them are:
sustainable development.
Rules
th

After the 18 amendment to the Constitution of
Pakistan, environmental protection became the
provincial subject. The Government of Punjab
enacted Punjab Environmental Protection
(Amendment) Act, 2012 passed by the Punjab
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th

Assembly on 18 April 2012.
 Rules and Regulations

(2016) for Drinking Water, Ambient Air,
Industrial Gaseous Emissions, Motor Vehicle
Exhaust and Noise, Municipal and Liquid
Industrial Effluents, Noise and Treatment of
Liquid and Disposal of Bio-Medical Waste by
Incineration, Autoclaving, Microwaving, and
Deep Burial. etc

Since the passage of the Punjab Environmental
Protection (Amendment) Act, 2012, several rules
and regulations have been made or issued under
powers conferred to the Provincial Government/
Regulations
EPA, Punjab.

1. Punjab Environmental Protection (Delegation of
Powers for Environmental Approvals) Rules, 2017
2. Punjab Environmental Protection (Registration of
Environmental Consultants), Regulations 2017

3) The Organizational Framework
In Pakistan, the Federal Environment
Ministry was established in 1975 which
was responsible for promulgation of the
Environmental Protection Ordinance of
Pakistan in 1983. Under PEPO, the
Pakistan Environmental Protection Council
(PEPC) and Pak-EPA were established in
1983. A Director General of the Pakistan
Environmental Protection Agency was
appointed in June 1992, the Pakistan
Environmental
Protection
Council
(Procedure) Rules were made in 1993 and
the first National Environmental Quality
Standards were notified in 1993. The
institutional set-up for Punjab is:

 Punjab Environment Protection Department
Environment Protection Department (EPD) was formed
under the Government of Punjab as a separate
administrative unit on December 31, 1996.
 Punjab Environmental Protection Council
The Punjab Environmental Protection Council was
rd

established vide notification dated 3 September 2013
issued by the Government of Punjab in exercise of powers
under Section 3(1) of the Act. Chief Minister of the
Punjab is Chairperson of the Council with Minister incharge of Environment Protection Department as Vice
Chairman.
 Punjab Environmental Protection Agency
The Environmental Protection Agency, Punjab, was
accordingly created vide Notification No. SO(PII)-12th

41/77 dated 24 June 1987 as an “Attached Department”
under the Administrative Control of the Housing, Physical
and Planning Department, Government of Punjab, Lahore.
 Punjab Environmental Protection Tribunal
EPA introduced a separate, comprehensive judicial
institutional framework, including environmental tribunals
and environmental magistrates in Pakistan. The Punjab
Environmental Tribunals were established under section
20(1) of PEPA. The Act also creates the post of
Environmental Magistrates under section 24.
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1.2. GAPS IDENTIFIED IN ENVIRONMENTAL GOVERNANCE IN PUNJAB
Even though governance related regulations and rules are in place along with PEQS and some draft
rules and regulations in recent years, the matter of effective implementation remains a big challenge,
requiring a need for restructuring along with extensive capacity development of EPA personnel. In
current reality, there are gaps even in legislation, other than current practices and resources, to
mandate functions on how to achieve continuous improvement in industries, namely environmental
permitting and adoption of Best Available Technologies to operationalize conditions of BAT by
linking BAT conclusions to EIA approvals (and permitting).
On top of those mentioned gaps the current structure of EPA is too limited to tackle environmental challenges in
international competition of nations. There are no sufficient structures, skills and resources in place to deal with
issues like circular economy, eco-design, bio-economy; environmental economics, carbon credits, climate
funding, green innovations etc. Therefore additional structures or functions would need to be introduced under
the EPD.
The key issues identified during this project that requires compressive resolution plan is summarised as under;

1.2.1. IMPLEMENTATION OF MANDATORY FUNCTIONS
Some of the ways that have been identified and proven to be successful include:
Sr.
No

Current Status

Mandatory functions to be Performed
Weak

1

Clear, implementable, and enforceable environmental laws

2

Level of enforcement
Performance indicators to assess the effectiveness of the
enforcement mechanism.
Meaningful public engagement

Moderate

Strong

Consideration to all representations made in relation to public
advertisements and consultation regarding licensing and
approval applications and decisions.
Public access to environmental information, the opportunity
for participation in environmental decision making, and
access to justice.
3

Accountability and integrity
Accountability and integrity both internally and externally
while regularly reviewing procedures to assure the consistent
rulemaking and enforcement and maintaining the flexibility
needed to adapt to local circumstances.
Regular accountability from individual to institutional level
in performing its required functions related to environment,
protection, rehabilitation, improvement and public
safeguarding.

4

Effective Institutional arrangements
Identification and initiation of legislations, policies, systems
and processes within governmental departments, educational
institutes, industries, R&D etc.

5

Provision for fair and responsive resolution
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Determination of applications and compliance and
enforcement actions undertaken fairly, without bias or undue
delay, and decisions documented and based upon findings of
facts.
Fair and timely resolution of environmental disputes,
principally through courts.
6

Clarity and coordination
Transparency about budget allocation, processes, expenditure
systems, activities and implementation needs. Additionally,
ensuring that environmental laws are fairly and transparently
carried out to build greater credibility for the EPA’s role and
expertise within government, civil society, and the agency
itself.

7

Environmental management procedures and systems
Development and implementation of environmental
management systems at district and tehsil levels in
accordance with the applicable laws, regulations, SOPs etc.,
as also mentioned in the National Environmental Policy
2005.
Following up with environmental management plans of the
EIAs.
Market-based instruments for environmental management.

EPA needs not only to incorporate environmental governance in the regulatory framework but also practice its
principles fully at provincial level. Especially with reference to the agency’s accountability, it should be
enhanced both internally and externally while regularly reviewing procedures to assure the consistent
rulemaking and enforcement and maintaining the flexibility needed to adapt to local circumstances.

1.2.2. WEAK STRATEGIC APPROACH
In a modern world, environmental matters are inherently international – even global – and
intertwined with other sectors and all aspects of sustainable development. However, in Punjab
there is insufficient emphasis on strategic work in the environmental administration.

1.2.3. LACK OF REFLECTION OF MEAS IN STRATEGIES/ PROGRAMS
Today, most environmental problems are complex having a transboundary nature and cannot be
confined spatially, often having a global scope. Multilateral Environmental Agreements (MEAs) bring
countries together on a table by addressing the environmental problems being faced by the
international community. Some of the benefits related to compliance with MEAs include Protection of
public health and environment, International political comity and respect, solidarity with other
countries focusing on the same objective, financial Assistance, technical Assistance and networking,
long-term economic benefits as a result of sustainable development, facilitated changes in domestic
environmental law, public empowerment and ease of trade e.g. through GSP+. Pakistan is signatory to
15 Multilateral environmental agreements/conventions/protocols and has ratified all of them.
Post 18th amendment, the practice of each province being able to establish framework and active
mechanisms for multi-sectoral, integrated assessment and an effective communication statute among
relevant authorities at provincial level is missing in the existing institutional structure. Lack of defined
roles & responsibilities coupled with an absence of linkage of provincial departments with national
entities trickles down to ineffective compliance with MEAs and eventually poor environmental
governance.
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1.2.4. TOO LIMITED SCOPE
Currently the whole system of environmental management concentrates mainly on control of
industrial pollution. That scope is far too narrow. Emphasis should also be placed on practical control
and environmental mitigation mechanisms for other key functions of society such as:
2. Transportation
system

3. Sanitation

02

1. Abstraction of
raw materials

01

04
03

08

8. Abstraction
of Ground
water

4. Land use

05

5. Agriculture
practices

06
07

6. Waste management

7. Usage of surface water
It can be further stated that managing mainly emissions and discharges through EIA/IEE and
complaint handling processes is far too limited approach as it undermines possibilities to reduce
environmental impacts on the all above mentioned sectors by other means like:





Enhancing energy efficiency of cities
Steering consumption patterns to more sustainable direction
Enhancing material efficiency
Using land use planning and spatial information for the betterment of environment reducing
population growth

1.2.5. ENVIRONMENTAL PROBLEMS – VAGUELY DEFINED AND NOT PRIORITIZED
Impacts of environmental problems are often intertwined, but still need to be dealt with separately to
understand the root causes, driving forces and pressures that are causing them. These need to be
defined and prioritized by experts in a localized manner that is relevant to the province (and the whole
Pakistan). Unfortunately in Pakistan, and especially in Punjab most of the Environmental Problems
are vaguely defined and are not even prioritized that created room for loose regulation, fragmented
action and monitoring plans and its poor implementation.

1.2.6. BIASED REGULATION AND ENFORCEMENT EVEN FOR INDUSTRIES
Even the environmental enforcement of industries is biased and insufficient as it covers only a short
lifespan of any industrial plant. This is basically due to deficiencies within the legislation. There are
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specifically three major flaws that inhibit any serious possibility of mitigating environmental
pressures, namely:

3
2
No provision (practically in
use) to control any
industries after EIA
process is over

No provisions to set
industries to pathway of
continuous improvement

1
No provision to control
pressures from any industrial
plants established before
promulgation of PEPA 1997

1.3. EFFECTIVE ENVIRONMENTAL GOVERNANCE AND PROSECUTION
An effective environmental management requires sufficient understanding on the nature of
environmental problems afflicting Punjab, and where they may lead the province in the future if left
untreated. At the moment the lack of environmental data is the single biggest obstacle that inhibits a
proper analysis being conducted that can help understand the gravity of the environmental situation.
In order to acquire an understanding on the environmental situation the first step is to acknowledge
the alarming signs.
According to Pakistan economic survey 2016 “Sustainable use of resources and environmental
concern" has become increasingly important. The inability to address the situation will result in
extremely high environmental and economic cost in future. Environmental factors are changing
drastically and if left unchecked, pollution and environmental degradation will pose a monumental
threat to social and economic growth of the country.” This statement alongside with the launching of
the ‘Restructuring and Capacity Building of EPA Punjab for Effective Enforcement of Environmental
Standards in Punjab’-project emphasize the need to react to alarming signs on the current state of the
environment.
According to the UNEP, “good governance promotes equity, participation, pluralism, transparency,
accountability and the rule of law, in a manner that is effective, efficient and enduring”. The key
principles of good governance include the following:

Effectiveness
and Efficiency

Responsiveness

Accountability

Transparency
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Fig. 1.2: Key Principles of Good Governance
Worldwide Governance Indicators looks into 6 different governance indicators and aggregates their score to
prove a comprehensive view on the quality of governance. These indicators consist of the following six
dimensions:

Fig. 1.3: Governance Indicators

These key principles and indicators should be embedded as core strength of the system to
make
Voice and Accountability
show
environme
ntal
01
governanc
Political stability and
Control of
e
and Corruption
absence of Violence
02
prosecutio
06
n will be
effectively
done.

03
Rule of Law

05

Government Effectiveness

04
Regulatory Quality
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1.4. RECOMMENDATION
TO
IMPROVE
ENVIRONMENTAL
GOVERNANCE IN PUNJAB (RECOMMENDATIONS AND LISTING)
On the basis of situation analysis the key interventions required for the improvement in
Environmental Governance are discussed as under;

1.4.1. TOP-10
RECOMMENDATIONS
OF
ENVIRONMENTAL ENFORCEMENT INCLUDES:

PRINCIPLES

FOR

EFFECTIVE

For an effective environmental management and enforcement these key principles are advisable to
take into consideration when drafting new legislation, policies, strategies, implementation plans and
guidelines.
1. For Environmental Management, apply science and evidence based information.
2. Use all environmental policy instruments to complement each other and for gaining
maximal cost-efficiency for regulation
3. Apply “Polluter-pays-principle” in not only mitigation investments of industries but also for
compliance monitoring of Environmental Quality Standards of the government where they
imposed through EIA-process, permitting process or compliance requirements of MEA’s.
4. “Precautionary principle” is important, especially for those values, which would be difficult
to replace, like the quality requirement of ground water and avoidance of hazardous
substances
5. Take the Integrated Environmental Management (IEM) as a guiding principle for
mitigation of discharges to water, emissions to the air and wastes to soils
6. Promote Inter agency cooperation on the environment
7. Avoid creating such administrative structures where conflicts of interest are inherently
embedded
8. Delegate sufficient amount of powers and resources to districts in order to facilitate
effective and sustainable environmental enforcement in local level taking into account local
knowledge in administration, communities and industries
9. Ensure a balanced participation by civil society organisations, businesses and the
administration. Integrate the local population to participate as far as possible for the
protection of the environment as public participation for a common cause brings integrity to
communities and avoid environmental and other conflicts
10. Promote public access to environmental information (legislation, meta-databases, open
databases, web-sites, information systems, public hearings, State of the Environment reports,
media releases) and promote “Open data” in environmental research and databases.

1.4.2. PROPER
PROBLEMS

DEFINITION

AND

PRIORITIZATION

OF

ENVIRONMENTAL

A well-defined statement and prioritization of environmental problems is necessary for defining
Provincial Core Set of Environmental Indicators which can be continuously monitored, allowing their
results to be integrated in the provincial planning alongside with economic and social indicators. That
is a key tool for management of environment as it allows you to “You can only manage what you
measure”.
For defining of indicators to be monitored in the Provincial Core Set of Environmental Indicators
(PCEI), an indicator framework needs to be set in place. It is suggested that a D-P-S-I-R –indicator
framework should be utilized: (D; Driving forces, like population growth), (P; Pressure, like heavy
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metal load to a river), (S; State, like concentration of that heavy metal in fish), (I; Impact, like health
effects of eating fish polluted by heavy metals) and (R; Response of society to that pressure e.g.
reducing load of chromium to river from lead industries).

PRESSURE

1

IMPACT

Trend that appears in
the environment
resulting from a driver

DRIVERS

2

Push changes on
environment

3

Implication of the current
state on humans and the
environment

STATE
Current environmental
condition and trends

4

5

RESPONSE
Actions that can be
taken to better achieve
a more sustainable
future

Fig. 1.4: The DPSIR Model

A cost-efficient way to gradually create one elemental part of “sufficient understanding on the nature
of environmental problems that Punjab is facing now”, is to start it with extensive stakeholder
consultation and networking process.

1.4.3. USING ALL ENVIRONMENTAL POLICY INSTRUMENTS
There are basically three types of environmental policy instruments, namely regulatory instruments,
economic instruments and information instruments. It is advisable to use a combination of all of them
to complement each other and to help front runners to benefit from their early actions as well as to
avoid “free riders” to benefit from non-compliance. The traditional division of environmental policy
instruments is as follows:
Regulatory Instrument
To set of options open to different
actors including;
•
•
•
•
•

Standards
Bans
Permits
Zoning
Use restrictions

Environmental Policy Instrument
Economic Instrument
To alter the benefits and/or the costs of
different actors.
•
•
•

Grants and subsidies;
Taxes and charges
Market
creation
through
Tradeable emission or resource
quotas
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1.4.4. REFLECTION OF MEA’S IN LEGAL LANDSCAPE
Pakistan has ratified several international agreements concerning the environment. These agreements
relate to protection of air, climate, natural resources, flora and fauna and waste management:









Convention on Wetlands of International Importance Especially, Ramsar, 1971 and its
amending Protocol, 1982
Convention on International Trade in Endangered Species of Wild Fauna and Flora (CITES),
Washington, 1973
Convention on the Conservation of Migratory Species of Wild Animals, Bonn, 1979
Vienna Convention for the Protection of the Ozone Layer, Vienna, 1985 and its Montreal
Protocol on Substances that Deplete the Ozone Layer, Montreal, 1987 and amendments
thereto
Convention on the Control of Transboundary Movements of Hazardous Waste and their
Disposal, Basel, 1989
Convention on Biological Diversity, Rio De Janiero, 1992
United Nations Framework Convention on Climate Change, Rio De Janiero, 1992 and its
Paris Agreement 2015

The list is not exhaustive. There are several important MEA’s, which are not listed in here, like the
Århus Convention (on public access to environmental information) and Stockholm Convention (on
Persistent Organic Pollutants) etc.
Obligations from these MEA’s are legally binding to signatory countries and are commonly localized
in national environmental legislations.
In many developing countries, including Pakistan (and its provinces), there are several environmental
laws in place, but they may outdated and poorly implemented. Legislation may cover all types of
instruments, including voluntary information instruments providing frameworks for ISO standards,
for example, but the emphasis should lie on the strict implementation of the regulatory framework –
without it government may lose its credibility. Poor implementation gives reverse incentives by
rewarding those who breach the law by giving them proportional benefits when compared to the
honest entrepreneurs and firms who invest in purification technologies. Therefore it is crucially
important to include and implement penalties to those who willingly breach environmental laws.
1.4.5. NEW TOOLS FOR EFFECTIVE ENVIRONMENTAL GOVERNANCE
A) STRATEGIC ENVIRONMENTAL ASSESSMENT (SEA)
In order to strengthen the Strategic approach in the province, it is imperative to introduce the concept
of Strategic Environmental Assessment (SEA) in the system.
Strategic environmental assessment (SEA) is a systematic decision support process, aiming to
ensure that environmental and other sustainability aspects are considered effectively in policy, plan
and programme making. SEAs apply to mega-projects which have a potentially huge environmental
cost attached to them.
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B) CUMMULATIVE ENVIRONMENTAL ASSESSMENT (CEA)
To assess the successive, incremental, and/or combined effects of an action, project, or activity,
Cumulative environmental impact assessment is appropriate.
Cumulative Environmental Impact Assessment (CEIA) is the process of (a) analyzing the potential
impacts and risks of proposed developments in the context of the potential effects of other human
activities and natural environmental and social external drivers on the chosen VECs over time, and (b)
proposing concrete measures to avoid, reduce, or mitigate such cumulative impacts and risk to the
extent possible.
C) ENVIRONMENTAL PERMITTING
Environmental permitting is the most important tool in controlling pollution in most of the countries.
In the EU the directive 2010/75/EU on industrial emissions (Integrated pollution prevention and
control) aims to simultaneously control environmental impacts of industries to all compartments of
nature as “different approaches to controlling emissions into air, water or soil separately may
encourage the shifting of pollution from one environmental medium to another rather than protecting
the environment as a whole. It is, therefore, appropriate to provide for an integrated approach to
prevention and control of emissions into air, water and soil, to waste management, to energy
efficiency and to accident prevention”.
D) BEST AVAILABLE TECHNIQUES (BAT)
In the EU, environmental permits are linked with Best Available Techniques (BAT) in the Industrial
Emissions Directive (2010/75/EU). The IE Directive is a framework directive, which aims at a high
level of protection for the environment as a whole by stipulating the operating permits of industries
with conditions based on “Best Available Techniques” (BAT). It also provides for an exchange of
information on BAT for BREF-documents and their BAT- conclusions.
E) MARKET BASED INSTRUMENTS
From the review of the present regulatory framework of Punjab EPA, it is observed that there is no
design of or any effective economic instrument. So, there is a dire need to introduce some economic
instruments, such as Market Based Instruments (MBIs), which are designed to create appropriate
patterns of incentives or disincentives for economic agent to behave accordingly.
Market-Based Instruments (MBI) are aspects of policy that encourage behaviour through market
signals, rather than through explicit directives regarding pollution control levels or methods.1
1.4.6. FORMULATION OF ADDITIONAL LEGISLATIONS AND NEW RULES
The future legal structure will legislatively cloth the future state design proposed by the consultant
team. It is proposed a single statute, the “Punjab Environment Protection Act, 2018” (the “proposed
Act) establish the institutions envisioned, namely EPA, EMC and IETT and set out their respective
powers and functions as proposed in the future state design.
At this point of time, current Legal framework and policies of Punjab Environment Protection
department is ineffective not satisfactory. There is a need to either update the current Act or develop
new Rules, Regulation and Guidelines.
1

Stavins, Robert. Experience with Market Based Environmental Policy Instruments, (2001), Discussion Paper 01–58.
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Punjab EPA relies on Federal EPA’s Sectoral Guidelines prepared in 1997. However, these sectoral
guidelines miss out some of the very serious projects for which there are no guidelines such as dams,
mining, hazardous waste, nuclear plants, hydroelectric power generation, pesticides, fertilizers,
airports, etc. which are all key sectors for EIAs.






Sindh, Baluchistan and Khyber Pakhtunkhwa Environmental Protection Agencies have
incorporated the provision of SEAs in their Provincial Acts, while Punjab EPA has not done
this.
Cumulative Environmental Assessment (CEA) concept is missing in PEPA 1997. The Sindh
EPA has been practicing this concept of blanket EIAs especially for oil and gas concession
agreements. Rather than doing separate EIAs for each activity, a blanket EIA can be prepared
for a specific area with similar activities, followed by the Project Initiation Reports which is a
concise version of site specific report conforming that the baseline information is same as that
of described in the blanket EIA.
There are no legal provisions to control or shut down an industry, which is established before
the Environmental Protection Act came into force in 1997. There does not seem to be a
provision for Environmental Permitting with timely requirement for renewal of environmental
permits; there are no binding obligations for either the old or the new factories. This means
that there are no serious incentives for industries to do any other improvements than what
comes through the EIA-process. A lifetime of an industrial plant can be a hundred years or
more. The current legislation on environmental control of industries has an impact only on a
narrow time window.

Over and above the future state design, the future legal structure will contain the following:
1) Concepts from the case-law developed by the Superior Courts
Superior Judiciary of Pakistan has played a pioneering role in recognizing and protecting
environmental rights. Concepts such as the Fundamental Right to a clean and healthy environment
underpin environmental law throughout Pakistan.
For this reasons, the concepts of right to clean drinking water, Doctrine of Public Trust, Climate
Change and Water Justice will be incorporated into the proposed Act. Such incorporation shall be
done substantively or by identifying these concepts as principles of environmental jurisprudence at the
beginning of the proposed Act.
2) Amendment in the Punjab Rules of Business
The Punjab Rules of Business allocate responsibilities to the EPD. However, the scope these
responsibilities to be widened to allow the EP&CCD (new proposed name for the Department) to
take on a policy and oversight role over new and additional responsibilities. Such new responsibilities
include specific power to interact with the Federal Government and other provinces with respect to
the implementation and reporting of MEAs as well as to interact with other provincial Departments in
the enforcement and application of environmental laws. It is also proposed to make addition to the
Rules of Business to make it mandatory to refer to the EP&CCD in relation to stipulated projects,
environmental issues, and implementation of MEAs.
3) Additional definitions in the proposed Act
Other provinces had widened their scope of environmental regulation though the addition of
definitions. Similarly, recognizing the EPA’s greater role in protecting biodiversity under MEAs and
case-law of Superior Judiciary, the following terms will be specifically defined in the proposed Act:
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Biodiversity
Water Resources
Genetically Modified Organisms
E-waste
Clinical Waste

4) Environmental Permits, Audits, Reviews and Environmental Management Plans, and
Licences
The proposed Act will make provision for project proponents who have, for whatever reason, not
obtained environmental approval for their projects. Such proponents will be able to submit
environment management plans to the EPA for approval under terms and conditions. With
environment management plans in place, project proponents will submit environment audit reports in
accordance with prescribed procedure and may be subject to EPA reviews of compliance.
Another feature of the proposed Act will be a regime of permitting. Project proponents, on obtaining
environmental permit will be required to obtain renewals thereof from the EPA every 3-5 years
(depending on the nature of the project). This renewal process will allow the EPA the flexibility to
change/amend the terms and conditions of approval based on changing circumstances at the project
site based on audit and review reports.
5) Introduction of Strategic Environment Assessment
In the gaps analysis, it become apparent other provinces have introduced the concept of strategic
environmental assessments (SEAs) for policies, plans and strategies adopted by the Provincial
Government, autonomous body or local government. The proposed Act will therefore also include
provision requiring the Provincial Government to prepare and submit for approval an SEA for all its
policies, plans and strategies etc. Rules for the procedure of preparing, submitting, reviewing and
approving SEAs will also be drafted.
6) Introduction of inter-provincial environmental management
In the gaps analysis, it became apparent other provinces have assigned the responsibility of interprovincial coordination on environmental matters to their respective Environmental Protection
Councils. The proposed Act similarly assigns such responsibility to the EPD for coordination
purposes.
7) No Provincial Climate Change Policy
No Policy regarding “combating climate change” have been made under powers conferred under the
Punjab Environmental Protection Act, 1997 nor has any legislation in regard been passed. There is an
urge to implement such Rules that can tackle Climate change and its impacts.
8) Devolved decision making and adjudication
The new Act will provide for the devolved decision making and adjudication structure proposed in the
future state design. A number of the EPA’s regulatory functions will be subject to assignment to
Division and District level. This will allow project proponents/affectees to benefit by not having to
travel distances to file their complaints.
Similarly, the scope of adjudication in present Environmental Magistrates is limited. The proposed
Act will widen the scope of complaints that may be brought before/heard by Environmental
Magistrates at a District level. This will provide citizens with better access to environmental justice.
Legal Report – Submission 4.2
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9) Amended Laws, Rules, Regulations and Guidelines
The following laws, rules, regulations and guidelines will be amended as part of the TORs of the
project and to support the enforcement of the proposed Act:
Additional Legislations





Punjab Environmental Protection Act (PEPA) 2018
Punjab Climate Change Act (PCCA) 2018
Environmental Monitoring Act 2018
Amendments in Punjab Rules of Business

Proposed Rules






















Monitoring and Sampling Rules
Residential Noise Rules
Air Quality Rules
Drinking Water Rules
Water Resources Quality Rules
Pollution Prevention Rules (for industry)
SEA/CEIA Rules
EIA/IEE Rules
Environmental Audit Rules
Permit/License Rules
Solid Waste Management Rules
E-Waste Rules
Certification of Environmental Laboratories Rules
Occupational Health and Safety Rules
Social Impacts and Resettlement Rules
Market Based Instruments Rules
Financial Assurance Rules
State of Environment Reporting Rules
Rules for Environmental Management through MIS/GIS/ICT systems
Best Available Techniques Rules
HR Rules

Amended Guidelines









Guidelines for the preparation and review of Environmental Reports
Guidelines for Public Consultation
Guidelines for Sensitive and Critical Areas
Sectorial Guidelines for Environmental Reports/ Major Thermal Power Stations
Sectorial Guidelines for Environmental Reports/ Major Chemical and Manufacturing
Plants
Sectorial Guidelines for Environmental Reports/ Industrial Estates
Sectorial Guidelines for Environmental Reports/ Major Roads
Sectorial Guidelines for Environmental Reports/ Oil and Gas Exploration and Production
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1.4.7. RESTRUCTURING INSTITUIONAL SETUP
Keeping in mind the gaps identified in the effective environmental governance, the future state
institutions are based on the concept of separation of powers that have been separated into 3
distinctive branches; Legislative, Executive and Judiciary.
In addition to that, the roles within the new environmental institutions have been divided into four
authoritative areas. These include:
1. Regulation and policy
2. Enforcement
3. Monitoring
4. Advisory and support
Careful consideration has been given to the principles mentioned above when developing the roles for
each one of the new institutions and also the changes in the existing structure. Once the powers have
been decentralized into these different structures, and clear and separate roles have been defined for
each as explained above, there will be four separate roles that do not permit conflict of interest. The
diagram below provides a summary of future institutional structure.

Fig. 1.5: Main Framework of Future State of Environmental Governance in Punjab

1.4.8. INFORMATION AND COMMUNICATION TECHNOLOGICAL (ICT) SOLUTIONS
FOR ENVIRONEMNT GOVERNANCE
Punjab Environmental Monitoring and Management System is a tool for better decision making. It aims to
provide vital information to the public, decision makers, industry, non-governmental organizations and
stakeholders on the “health” of environment and on the “pressure” placed on the environment through various
activities and development.
A project management framework, named Scrum, has been employed for the development of ICT based
solutions as it provides a set of guidelines in developing methodology for software development. The
methodology to deliver technology enabled environmental monitoring and management system is given in the
Fig. 1.6 below:
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DELIVER
• Software design and
development of modules
• Integration of modules to
create system

04

01

IDENTIFY
• Basic understanding of the
technologies in use
• Understanding
and
mapping of the process
flow.

DESIGN

DIAGNOSE

• Web based application
• Training sessions for EPD
personnel

• Requirements Gathering
• Detailed analysis of process
and requirements to list the
features of proposed systems

03

02

Fig 1.6: ICT Solutions Approach
This exercise has resulted in the design and development of the following systems and applications for effective
monitoring and management of environmental data;










File Tracking System (FTS)
Asset Management System (AMS)
Registration and certification of Environmental Laboratories, Industries and Consultants
Environmental Assessment System
Complaint Management System (CMS)
Android application for Site Inspection Report
Android application for Complaint Inspection Report
Android application for Environment Protection Order
Android application for Laboratories Inspection Report

1.6. PROPOSED CHANGES IN NEW STRUCTURE OF ENVIRONMENTAL
TRIBUNAL
An improvement in the capacity of environmental tribunals in the province is proposed. This will include spread
of Environmental Tribunals from Lahore to North, Centre and South of province. Environmental tribunal will
have one Green Judge with provision to have two other judges with environmental experts in technical cases.
During the Gap analysis, it was noticed that there is a need to train environmental prosecutor for effective
prosecution, for this a training programs will also be proposed based on case studies.

‘Best Available Techniques’ means the most effective and advanced stage in the development of
activities and their methods of operation which indicate the practical suitability of particular
techniques for providing in principle the basis for emission limit values designed to prevent and,
where that is not practicable, generally to reduce emissions and the impact on the environment
as a whole:
‘available techniques’ means those developed on a scale which allows implementation in the
relevant industrial sector, under economically and technically viable conditions, taking into
consideration the costs and advantages, whether or not the techniques are used or produced
inside the Member State in question, as long as they are reasonably accessible to the operator;
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2.1. RATIONALE AND SCOPE
Environmental policies contribute to welfare and the long-term sustainability of growth. They aim to
achieve environmental objectives that markets fail to deliver. It is believed that such policies tend to
make environmental services more costly in order to alter both producer and consumer behaviour. It is
generally believed that environmental policies have become increasingly stringent in response to
environmental challenges. However, analysis of the stringency of environmental policies is held back
by the lack of reliable, comparable measures of stringency.
Population growth and density fuel more stringent control (Clemens et al, 2007). The closer we live
to one another, the more the number of people sharing the limited environmental resources.
Considering that Pakistan has a 2 % growth rate of pollution (World Bank data)2 is alarming and calls
for speedy protection of resources. For instance, International Standards Organization (ISO) 14000 is
a management system designed to help ﬁrms continuously improve their green performance. It is
crucial that Pakistan’s Environmental Protection Department also becomes ISO 14000 certified.
With regards to protecting the environment, regulators use traditional regulatory approaches (referred
to as command-and-control approaches) that set specific standards across polluters for instance the
Punjab Environmental Quality Standards (PEQS) limit the amount of pollutants to be discharged. In
addition, PEPO (1983), PEPA (1997), PEPA (1997 amended in 2012), Polythene Bag ordinance
(2000) and the subordinate rules and regulations all aim to address environmental concerns
,promoting the need of a healthier, greener environment by enforcing the law and punishing the
offenders. Especially under the Environmental Protection Act (2012) users need to seek approval of
an IEE or EIA before using the environment. This ensures accountability but there still needs a dire
need of improvement in areas of monitoring and enforcement.
Regulating authority can also use economic incentive or market-based policies such as, Subsidies,
Tradable Permits, Deposit-Refund scheme etc. They rely on market forces to correct for producer and
consumer behaviour.
Keeping in view the gap and investments required in the machinery, technology and processes to
achieve the target environmental emission levels, EPD should prioritize and devise plans, incentives,
collaborations and restrictions on industrial activities to progressively and incrementally improve
compliance to the target levels.
Most importantly, the challenge for EPD is to ensure that the regulations and instruments it uses to
achieve the public’s objectives are efficient in the sense that they reduce both the direct compliance
costs endured by those subject to the regulation, and other, often more indirect, costs which may be
imposed on the public.
Hence, regulators should carry out, early in the regulatory process, an informed comparison of a
variety of regulatory and non-regulatory policy instruments, considering relevant issues such as costs,
benefits, distributional effects and administrative requirements and then should design and implement
the best framework.3 Hence, it is important to set the right level of regulation.

2
3

http://data.worldbank.org/indicator/SP.POP.GROW
Hepburn, Glen. "Alternatives to Traditional Regulation."
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Regulatory Intensity, in the context of environmental management, represents the level
of regulatory compliance burden on an industry which balances the environmental
footprint in a manner which doesn’t escalate the cost of doing business beyond
sustainable level.
It is a common perception that the higher the intensity of regulation, the more the firms face burden.
However, a study on Radioactive Contamination in the US Steel Industry found that strong
government actions (regulatory intensity) are related to ﬁrm cooperation which is in line with Porter’s
Hypothesis. Firms seem to adopt cooperative strategies when coerced to do so by the government.4
One major obstacle in the area of environmental economics is the absence of a sound indicator
quantifying environmental policy stringency. A number of indicators have been proposed and are
currently used but none of them rely on an explicitly stated methodology. The main challenges in
measuring the stringency of environmental regulation are shown in fig. 2.15 To address these
challenges a rigorous Monitoring Plan should be there, discussed later in the report.

01
Lack of expertise
The absence of knowledge and
equipments create a big barrier in
knowing the actual strength of
regulations.

Multidimensionality
Some regulations target emissions whereas others
target ambient quality. So their multi-dimensional
nature makes it complex to determine the intensity of
regulation.

02

!

04
Industrial Composition
This implies that some measures of stringency will have
different values even for areas whose regulations are
identical. To illustrate, consider two cities in Punjab. Even
if some industries in one city create less pollution they will
face the same regulation as compared to another which
pollutes more. Even if the two cities have identical laws,
the industry in the first city will incur more environmental
costs than the second.

03

Lack of data
This is perhaps the most significant
reason in determining regularity
intensity. Important information such as
abatement costs of the Industries, past
emissions, compliance costs and many
others are either not collected or are not
reported. This creates a big barrier in
determining
the
stringency
of
regulations.

Fig. 2.1: Challenges of building a measure of Environmental Stringency

!
4

Clemens, Bruce Wayne, and Maria Papadakis. "Environmental Management and Strategy in the Face of Regulatory
Intensity: Radioactive Contamination in the US Steel Industry." N.p., 2 Apr. 2007
5
Brunel, C., & Levinson, A. (n.d.). Measuring the Stringency of Environmental Regulations (Rep.).
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2.2. APPROACHES TO MEASURE REGULATORY INTENSITY
As the conceptual problems are so challenging, a large number of studies have attempted to develop a
framework that can be used to measure stringency using a variety of approaches. These approaches
are divided into five categories:
1)
2)
3)
4)
5)

Composite indices
Private sector abatement costs
Direct assessments of the regulations i.e. PEQs themselves
Measures based on pollution levels and changes or energy use
Measures based on public sector expenditures or enforcement.

1. COMPOSITE INDICES
They are meant to serve as comprehensive indicators of an area’s overall environmental regulatory
stringency. Although they are aimed at solving some of the above issues but they are criticized for
their arbitrary nature. Moreover, their magnitudes can be difficult to interpret. Some of the earliest
attempts to quantify regulatory stringency were based on simple indices constructed from counts of
regulations, environmental NGOs, international treaties signed, and similar easily numbered
characteristics.
The first index explored is Environmental policy stringency Index. (Figure 1 below). It is defined as
policy-induced cost of polluting by firms across different sectors and policy instruments. A higher
value of Environmental policy stringency Index represents a more stringent policy. The indicator is
scored on a 0 to 6 scale, where 6 denotes most stringent policies.
The actual construction of the indicator entails two main steps:



Selection and scoring of single instruments
Aggregation of the information.
Composite Indicator of
Environmental Policy Stringency
0.5

0.5

Non Market-based policies

Market-based policies
0.25

Taxes
• CO2
• Nox
• Diesel

0.25
Trading
schemes
• CO2

• Renewab
le energy
certificat
es

0.2
5
FITs
• Solar
• Wind

0.25
DRS
• Deposit
Refund
• scheme

0.5

0.5

Standards
Emission limit
values for

•
•
•
•

Nox
Sox
PMx
Suphur
content

R&D
Research
&
Developme
nt

Fig. 2.2: OECD’s framework for calculating Environmental policy stringency Index
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The instruments included in the analysis have been selected in order to cover, as broadly as possible,
both market and non-market approaches to environmental policies. Within the Non-Market Based
policies, there is Research and Development Expenditure and the intensity of Punjab Environmental
Quality Standards.
Beginning with R&D expenditure, Punjab has a very limited R&D base and a low level of innovative
capabilities as compared to others countries6. Pakistan has not yet developed an effective innovation
system to facilitate the development of environmental friendly technologies and even research and
development capabilities7.
With respect to the intensity of Punjab Environmental Quality Standards, there are different standards
for different parameters. So in brief, Punjab has only Non-market based policies introduced so far.

2. PRIVATE-SECTOR ABATEMENT COSTS
The costs of the firms in abating pollution through the regulations imposed are another measure to
measure stringency of regulations. The higher the cost, the greater the stringency. Private sector
abatement cost, reported in surveys or indirectly calculated based on economic theory, is one of the
most widely adopted measure of stringency. Currently there is no data related to abatement cost
incurred by the industries of Punjab so if its mandated that the industries have to monitor and report
their data, this could make the calculations for regulatory intensity fairly easy.

3. DIRECT ASSESSMENTS OF REGULATION
Another way to using the costs imposed by a regulation to measure its stringency is to use a direct
assessment of the regulation itself. One widely used natural experiment could be the use of PEQS as
they address both the simultaneity and the multidimensionality problems. The PEQS set a maximum
allowable ambient concentration level for six common air pollutants and thus can be viewed as a
general measure of multidimensional stringency. These PEQS can then be compared with other
countries to determine if our country’s regulation is stringent or not as shown by the figure below.

Fig 2.3: Assessment of Regulations
6
7

Khattak (2010); UNESCA (2012)
Bajwa, et al. (2009); UNCTAD (2005); OECD (2011)
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Table 2.1: Comparison of Ambient Air Quality Standards with other countries

Sr
No
.

Pollutants

1

Sulfur
Dioxide
(SO2)
Oxides of
Nitrogen
as (NO2)
Respirable
Particulate
Matter
(PM10)
Carbon
Monoxide(
CO)

2

3

4

Time–
Weighted
Average

PEQs
µg/m3

USEPA
µg/m3

India
µg/m3

Malaysia
µg/m3

Nepal
µg/m3

Sri
Lanka
µg/m3

Australia
µg/m3

Annual

80

-

80

-

50

-

50

24 hours

120

200

120

80

70

80

210

Annual

40

100

80

-

40

-

56

24 hours

80

-

120

70

80

100

23

Annual

120

-

120

40

-

50

-

24 hours

150

150

150

100

120

100

50

8 hour

5,000

10,000

5,000

10,000

10,000

10,000

10,000

1 hour

10,000

30,000

10,000

30,000

-

30,000

-

Key:
All the countries above, their QS are within the defined range of our
PEQS. In fact our PEQS has set a higher range thus indicating a higher
stringency.



Higher than PEQS
Equal to PEQS
Lower than PEQS

INDICES BASED ON COUNTS OF REGULATION

Some studies also examine the degree to which policies supporting renewable energy have
stimulated technological innovation8. They have created a list of policies, including tax incentives,
investment subsidies, differentiated tariffs, voluntary programs, quotas, and tradable certificates,
and count the number of these policies implemented in the country. Although not technically a
measure of regulatory stringency, but would still give an idea of how stringent the environmental
policies are.

4. MEASURES BASED ON POLLUTION LEVELS AND CHANGES OR ENERGY USE
Some studies have taken high levels of pollution as evidence that regulations are relatively not strict
enough, for example, aggregate Punjab’s Sulphur dioxide emissions is one such way. Similarly
reductions in emissions as indicators of stringency could also be used. Another way could be using the
use the degree to which Punjab was out of compliance with provincial standards as a proxy for the
stringency of the regulations9.

5. PUBLIC SECTOR EXPENDITURES OR ENFORCEMENT
The final category involves using public sector environmental efforts expenditure as a measure of
stringency. Budget allocation for environmental and natural resources could be sued as a proxy.
Focusing specifically on public enforcement efforts is more beneficial in this regard.
We find that the concept of stringency is difficult to implement empirically and that the measures
used
thus
far
fall
short
in
numerous
ways.

8
9

Johnstone, Hascic, and Popp (2010)
McConnell and Schwab (1990)
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2.3. FRAMEWORK TO MEASURE POLICY STRINGENCY
Regulatory intensity is driven by a set of parameters in a cyclical approach by connecting the
legislation derived from policy making to different activities. This legislation is linked to
environmental assessment and approvals (e.g. EIA, permitting etc.), compliance monitoring,
enforcement/non-compliance response, and analysis and public consultation which eventually
ends the cycle with probable inputs for adjustment in laws and policies as shown in figure.
Policy objective
Legislation

Analysis and public
consultation
consultation

EIA and
permitting

Non-compliance
response

Compliance
monitoring

Fig. 2.4: Simplified presentation of the regulatory cycle

Source:
IMPEL
(1999),
Impel
Reference
ec.europa.eu/environment/impel/pdf/refbook.pdf

Book

for

Environmental

Inspection.

At each stage and at the end of the regulatory chain above, the impact of regulation and
compliance assurance can be assessed. If the desired level of compliance is not achieved then
probably it is due to strategies and instruments employed not being effectively designed. The
regulatory requirements should be revised if compliance is achieved without any
improvements in the environment. Hence, this indication can be helpful for EPD in setting

Law-making

EIA and
permitting

Implementation
by
regulated
entities
compliance assurance

the
and

General
rules

Specific
conditions

Regulatees’ compliance and
environmental performance

FINAL
OUTCOME:
Environmental
and health
improvements

the right level of regulation.
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Fig. 2.5: The process, outputs, and outcomes of environmental regulation and compliance
assurance
Source: OECD (2008).

In line with this model above, indicators are required for the scope and quality of legal acts and
permitting documents in order to understand the magnitude of the regulatory challenge. The quality of
law making and facility-specific regulation is another significant factor of effective regulation and
requires measurement as well. By counting the number and frequency of revisions in provisions in the
law or the number of appeals driven by poor quality of legal acts are some of the ways we can
measure this.
As the figure explains, the whole process of environmental regulation is interdependent and
interlinked, resulting in a cogent regulatory intensity regime. For instance in the case of EIA, if there
is non-compliance on part of the regulated entities, e.g. EMP not being implemented- then it is the
responsibility of EPD to carry out checks and identify reasons for non-compliance, in addition to the
customary analysis of environmental performance and compliance. Perhaps one of the reasons could
be an increasing and unbearable burden of regulations.
In the usual scenario, EPD shall be able to meet its objective of environmental and public health
improvement when there is a vivacious linkage of outcomes of environmental activities e.g.
environmental improvement, with a room for adjustment in the regulating statute e.g. rules.
Moreover, analyses indicate that the regulatory intensity may be leading directly to more ﬁrm
cooperation due to increasing public and scientiﬁc awareness. Pressures from these stakeholders may
also drive ﬁrms to take great steps to avoid liabilities and cooperate with EPD. However, optimal
regulatory intensity should be set as too stringent rules can be a financial drain on the industry and too
lenient rules can provide a leeway to pollute the environment so a right mix of combinations can be
set i-e certain laws with the right market based instrument.
Conclusively, the obstacles to evaluating environmental regulatory stringency are not simply issues of
data collection. Rather they derive from the deeper conceptual challenges which should be kept in
mind when evaluating any proposed measure of stringency, each having both strengths and
weaknesses.
An ideal measure of environmental regulatory stringency should be relatively easy to calculate, using
data that EPD has already collected or that they should collect as part of efforts to achieve other
policy objectives (e.g., pollution control). Such a measure would be available annually in order to
facilitate panel data. It should be cardinal, enabling assessment of magnitudes, and either available for
various pollutants and media. Hence the “ideal” measure may depend on the policy issue being
studied. With a comparison to other country’s regulation, our stringency of environmental regulations
can be effectively gauged.

2.3.1. POLICY RECOMMENDATION
First, EPD should establish the optimal environmental regulation intensity in advance considering
differences between industries and pollutants. Reasonable intensity of environmental regulation can
provide constant incentive for technology innovation and efficiency improvement of heavy pollution
industry. When the environmental regulation intensity is too high, it will lead to low efficiency, and
small or medium sized enterprises will prefer to develop at the expense of the environment, and
weaken environmental regulation strength.
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Environmental Monitoring and Inspection
Section 1
3.1. CONTEXT
Environmental monitoring can be described as “a programme of recurring, systematic studies that
reveals the state of the environment”. The specific aspects of the environment to be studied are
determined by environmental objectives and environmental legislation. The purpose of environmental
monitoring is to assess the progress made to achieve given environmental objectives and to help
detect new environmental issues10. It can also be defined as “a process with certain intervals repeated
measurements of relevant characteristics with comparable (standardized) methods to follow changes
and trends in nature and the environment over a (longer) period of time taking into account
differentiation of the anthropogenic variations and trends from natural cycles and trends”. Both of
the definitions are dealing with repeated measurements to assess changes in the environment.
Environmental Monitoring is central to informed decision making. Effective monitoring programs
address clear questions, use consistent and accepted methods to produce high-quality data, include
provisions for management and accessibility of samples and data, and integrate monitoring into
research programs that foster continual examination and use the data. It also help in evaluation of the
success or failure of management projects or can pinpoint new environmental problems that need
regulatory attention for the implementation of environmental standards. The results of these
assessments can be quantitative in the form of data and information or alternatively qualitative, based
on subjective observation.
In Punjab the starting point is more difficult and unrewarding in the beginning, as there is very little
data to assess change. Carrying out monitoring for environmental quality is a mandatory function of
EPA Punjab which is bounded by the Punjab Environmental Protection Act, 2012 in Section 6
(1)(i) to:

“

Establishes systems and procedures for surveys, surveillance, monitoring, measurement,
examination, investigation, research, inspection and audit to prevent and control pollution,
and to estimate the costs of cleaning up pollution and rehabilitating the environment in
various sectors

”

At the current state, environmental monitoring is fairly stochastic and available data seems to be very
scattered. There are no organized environmental long term monitoring programs related to any
environmental problem. There is not either sufficient information available on what kind of
environmental monitoring programs exist in Punjab. In our observation most of the datasets are not
publicly available. Environmental monitoring and reporting process is not sufficiently functional
because:


There is no comprehensive and coherent monitoring plan which covers all relevant aspects of
environment (air, noise, water, waste water, etc.), industrial sectors, geographic regions and
assesses/ enforces compliance with notified EQS and conditions set out in EIA.

10

Definition
by
Joint
Research
https://ec.europa.eu/jrc/en/printpdf/113097
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Monitoring data is not used for data analytics to identify synergies and develop correlations
so as to reach the logical conclusion.
The department does not monitor biodiversity (endangered species and habitats, migratory
birds, forests, fish, etc.), climate change, Persistent Organic Pollutants (POPs), hazardous
waste, and has very limited contribution in protecting and conserving sensitive areas of
Punjab such as RAMSAR sites.
It has limited collaboration with other government departments to jointly monitor and utilize
environmental data from other sources (forest, ground water table, weather data or
information related to the ecology of national parks and protected areas). EPA could have
been a custodian of all environmental data; irrespective to which organization would do the
actual monitoring. That role would have been logical as EPA has an obligation to prepare
State of the Environment reports (SOER’s).
It is evident that there is no time based reporting cycle and EPA Punjab has never prepared
annual environmental state of the environment report as mention in PEPA 1997 (amended
2012) Section 6 (1) (d). It has never developed any journal or publication, providing a
summary of data collected.
Inspection process is random and incoherent. Currently, the inspection process being
employed for compliance checking and enforcement is random and incoherent, mainly lead
by the receipt of complaints.
The frequency of samples taken is also asymmetric across the years. The information received
shows that only 1,561 samples were taken so far for waste water analysis during last 8
years, which is reducing over the years.
The involvement of private sector environmental consultants and laboratories and assurance
of their competencies and quality is not properly organized
Data quality is questionable as there are no SOP’s for sampling of all parameters or sufficient
training for sample takers.
Scientific procedures are not followed while collecting samples (e.g. sampling is not
representative; statistical analysis cannot be performed on the basis of single reading)
There is no data management strategy in place which can ensure that all relevant data is
assimilated in a coordinated manner on a unified platform which can be available in a useable
form.
The modern technology is not used sufficiently as modelling; GIS techniques or on-line
measurement technologies are not in place.

Therefore, comprehensive Environmental Monitoring Framework is needed that could serve the
operative needs of Environmental permitting, EIA’s, IEE’s and Complaint handlings along with
assessment of trends in the environment by the monitoring indicators defined in Sustainable
Development Goals (SDGs) and for provincial purposes through setting of core environmental
indicators for the province.
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Section 2
3.2. FUTURE STATE OF ENVIRONMENTAL MONITORING
Before designing the future state of environmental monitoring in the province, Eight governing
principles were identified that a monitoring and reporting system should adhere for informed decision
making. The Gap Analysis Report (earlier submission) lists out all the issues related to environmental
monitoring of the province. The future state has been designed keeping these principles in mind to
ensure that the gaps identified can be closed through an effective and sustainable solution.
2. Comprehensive
1. Scientific
Based on rigorous, open and repeatable
scientific investigation and scientifically
credible and accepted by experts
stakeholders and end users

Provide comprehensive data that is representative
of key issues and sufficient for informed decision
making
provide evidence on both the costs and benefits of
the legislation and Include consideration of
community

8. Accessibility
All evidence gathered should
be made available to the
general public (subject to
appropriate aggregation and
confidentiality limitations).

7. Timeliness
Reporting time should align
with the requirement; Provide
data that is up-to-date at the
point of use

6. Verification & Validation
Evaluate how closely the documents/procedures were
followed; Verify records that are produced or reported
against the method, as per the field and analytical
operations.

3. Proportionate
Compatible with other indicators,
maintain balance b/w the extent of
information requested & the cost of
its provision

4. Effectiveness & Efficiency
Readily communicable & easy to
understand; useful for prediction &
forecasting and well-versed decision
making

5. Standardized data and data management
Respect data management protocols, ensure
compatibility and facilitate the effective sharing of
data, support data integrity, permit comprehensive
data analysis, and protect historical records.

Fig. 3.1: Principles for Effective and Efficient Environmental Monitoring and Reporting in
Punjab

The roles within the environment domain have been proposed into different authoritative parts, i.e.
Regulatory, Enforcement, Monitoring and Advisory. These four different roles allow for a balance
between efficient and effective administration.
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The Monitoring role will ensure that true facts are collected and shared through the enablement of
technology, allowing equal access to environmental information and justice across the board. This
role will include verifying compliance of industries with laws, emission limits and EQSs, producing
and presenting facts through observations measurements and environmental monitoring, storing and
analysing data.

PROPOSAL OF ENVIRONMENTAL MONITORING CENTER
Punjab Environmental monitoring Center (EMC) would be a separate scientific oriented expert
organization to produce high quality environmental data and information through certified
sampling and laboratory procedures. The centre would take scientific information and makes it
accessible to non-technical audiences by providing information about environmental conditions,
trends and pressures, prediction and forecasting, health advisory. It will also facilitate Environmental
Monitoring and Indicators Network for data collection / collation; both through public and private
assets (e.g. ground water through irrigation). It will also concentrate on data synthesis, analysis
(descriptive, diagnostic), modelling (predictive), forecasting.
The EMC will also act as a reference laboratory for other government labs and private sector
laboratories. It will also help for development and collation of an annual yearly monitoring plan (who
will do what) related to all environmental problems and concerning all environmental data producers
willing to cooperate. As a result of monitoring both the ambient environment and performing
regulatory monitoring it will produce SOE report.
The EMC will perform the Monitoring role ensuring that accurate data/facts are collected and shared
through the enablement of technology, allowing equal access to environmental information and justice
across the board. This role will include verifying compliance of industries with laws, emission limits
and EQS, producing and presenting facts through observations, measurements and environmental
monitoring, storing and analysing data.

ROLE DESCRIPTION:
Submission 3.2 - Restructuring Report explains the institutional structure of EMC, in detail, along with the particulars of
each directorate.
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The EMC will have three directorates under it, with set roles for each. These include:

Planning, Collection and Analysis

Developing the yearly data collection
plan
Developing the data strategy
Creating a network of data collection
Data insertion controls to ensure data
quality
Descriptive and diagnostic analysis
Predictive modelling to forecast future
environmental behaviours

Monitoring

Ambient air, soil and water monitoring
Monitoring of soil, land cover, waste,
biodiversity, natural resources, noise,
climate, and hazardous substances
and POPs
Compliance of PEQs
•Complaints Monitoring
•Permits Requirements
•IEE/EIA Monitoring Requirements
•MEAs Requirements

Laboratories

Running the reference laboratories
which will be used for accreditation
purposes
Network of laboratories throughout
the province
Facilitating quality development of all
the laboratories including the private
sector in the province
Providing assistance with private
laboratories registration which will be
housed in EP&CCD

Development and deployment of ICT
and GIS supporting data collection
Data gathering to assist the EP&CCD in
the preparation of the SOE report

Support Services
Providing IT technical support
Performing administrative, procurement and finance duties
Performing HR duties, along with coordinating any training that need to be undertaken
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Section 3

Future State Environmental Monitoring
and Reporting Framework
Transparency, participation, accountability and integrity are crucial governance mechanisms for
implementation of environmental legislation and other environmental measures for improved and
effective environmental management. Monitoring plays an important role in ensuring the
Transparency in the province as data would be easily available and accessible to the public.
Technical Report 5.1 (submitted earlier) provides complete information regarding Environmental
Monitoring and Reporting. However, the basic framework, procedures, formats and policy
recommendations are as follows;
Punjab EMC will do regular monitoring as per Annual Ambient Environmental Monitoring Plan.
However, it will also do monitoring upon request from EPA directorates to either check the
compliance of PEQS of specific industry or monitoring as per the requirements of EIA, operational or
tradeable permits. This will help EPA Punjab to set out the core regulatory and targeted compliance
interventions and also help to promote transparency and bring an opportunity for businesses to review
and where necessary correct their practices, prior to any intervention by the regulator.
Hence, EPA Punjab undertakes a range of core regulatory tasks that includes sate of environment
monitoring, inspections, audits, and response to community complaints and public enquiries.
Monitoring of these key environmental procedures are of utmost importance, as they provide data and
information on trends of prioritized environmental problems in a long run. These trends could be
popularized in State of the Environment Reports (SoER), which provide grounds for renewal of
priorities, strategies and programs as some environmental problems get solved and some others get
worse. Eventually, both operational monitoring of legal obligations as well as strategic monitoring of
indicators serve the same purpose – they produce material for science based environmental awareness
of citizens and support evidence based decision making as shown below;
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Control of Compliance

Legal Obligations

Permit Requirements

MEAs Requirement
Reporting

ENVIRONMENTAL
MONITORING

Protection of Public
Interest

EIA Requirements

Complaints Handling

Environmental Indicators
(PCEI and SDG)

Trends in environment

State of Environment
Reporting

Renewal of priorities,
strategies and programs

EVIDENCE BASED
DECISION MAKING

Fig. 3.2: Overall Approach for Environmental Monitoring
METHODS FOR ENVIRONMENTAL MONITORING
Drafting and prioritization of environmental policies is based on the findings of environmental
monitoring. Thus, monitoring procedures are vital for better environmental management in the
province.
As shown in the fig. 3.3, environmental monitoring can be done in several ways. Sampling,
observations and field measurements are based on site visits in particular locations, whereas automatic
monitoring stations, satellite observation or laser measurement do not require staff to visit on
observed locations. The whole chain from sampling to Figures in databases is an expensive and
sensitive process, where everything needs to be performed according to high quality, set standards and
procedures. Samples may be un-representative or easily get contaminated if careful sampling
procedures are not followed. Issues can be done while preserving the samples, or in pre-treatment of
samples in laboratory before analysis. Therefore, it would be necessary to have relevant education,
good training and strict quality control from cradle to grave – from sample taking – to storing of data.
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Preservation & Transport
of samples
Pretreatment of samples
in the laboratory
Sampling
Laboratory analysis

Methods for Environmental
monitoring

Laboratory data base

Observations

1.
2.
3.
4.
5.

Organizing the field and
laboratory data
Field Measurements

Metadata base

Environmental Data Base

Automatic Monitoring
Stations
Satellite Imagery and
Remote Sensing

Laser Measurements

1. Education
2. Training
3. Strict
Quality
Control

Statistical Analysis
Sending raw data via
internet or radio waves

Scientific Reports

Indicators

State of Environment
Report (SoER)

Fig. 3.3: Methods for Environmental Monitoring
Recent developments in measurement and data transfer technologies have enabled an emergence of
automatic monitoring stations, satellite imagery, remote sensing and laser measurements. All of these
require more capital investments than traditional monitoring by sampling and laboratory analysis and
are only limited to some parameters – for instance heavy metal analysis and organic pollutants cannot
yet be monitored remotely. On the other hand automatic monitoring stations, like water quality
monitoring bayous, are able to sample, analyse and send data more frequently and thus provide more
reliable data. Placing of these kind of stations require understanding of environmental conditions and
can be done only by environmental experts. Also understanding the representativeness of that
sampling location is a task suitable for experts.
‘Indicators represent an empirical model of reality, not reality itself, but they must, nonetheless, be
analytically sound and have fixed methodology for measurement’11. The use of indicators assures that
a monitoring program addresses only the key variables associated with significant environmental
impacts and also improves monitoring communication and reporting processes.

11

Hammond, A. etal. 1995. Environmental Indicators: A systematic approach to measuring and reporting on
environmental policy performance in the context of sustainable development. World Resources Institute
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The State of the Environment (SoE) monitoring and reporting process is an important tool for
environment planning and management in Punjab. It plays a vital role in policy development and
informs decision-makers of the consequences of actions and changes in the environment. It involves
setting targets, monitoring, analysing and interpreting data, then reporting findings, and continuing
this process over time. The SoE Report process streamlines national and international monitoring and
reporting requirements to ministries, donors, and the Secretariats of MEAs.
Punjab EMC will use three steps structural approach for environmental indicators monitoring and
reporting that includes;
1. Environmental Monitoring and Indicators Network
2. Pressure-State-Response Model for Environmental Indicators
3. DPSIR Model for Monitoring and Reporting

1) Environmental Monitoring and Indicators Network (EMIN)

Environmental Monitoring and
Indicators Network (EMIN)

EMIN is a cost-efficient way to have sufficient understanding on the nature of environmental
problems that Punjab is facing now. Therefore it would be feasible to apply EMIN- process in order to
design environmental monitoring programmes for the province. EMIN starts from defining what
kind of indicator framework should be selected for selecting indicators for Provincial Core Set
of Environmental Indicators (PCEI), as shown below;

Data sharing
protocols/policy

State of Environment
Report (SoER) for
Punjab
Environmental data
base

Meta-data base
Gaps in environmental
monitoring

Top 10 environmental
problems

Indicators for top 10
environmental
problems

Sustainable
decisions in
the province

Assessment of hot
spots on all 10
problems
Renewed Monitoring
Programs

Provincial Core set of
Environmental
Indicators (PCEI)

Fig. 3.4: Structure for Environmental Monitoring and Indicators Network (EMIN)
The EMIN-process seeks to allocate future environmental monitoring resources optimally by
assessing environmental monitoring needs in a holistic and participatory expert process. Following
steps involved for an effective EMIN exercise in Punjab;

01

Invite all environmental data holders, including government agencies, academic institutions, (I)NGO’s
and other data holders and monitoring organizations to EMIN to support efforts of Government of
Punjab through the Environmental Protection Department to get and share reliable environmental data

02

Initiate discussions on data sharing policies of Punjab
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03

Define the most important environmental problems of Punjab

04

Prioritize Top-10 environmental problems with a system analytic method

05

Perform a preliminary spatial analysis on possible “hot-spots” for each environmental problem

06

Assess existing environmental monitoring programmes and data sets of different data producers and
create a meta-database on environmental monitoring and research

07

Assess gaps between existing monitoring and defined indicators

08

Create a Provincial Core Set of Environmental Indicators (PCEI), also taking into account obligations
from MEA’s and SDG’s

09

Identify gaps in monitoring (current versus PCEI) and fill the observed gaps by improving or
establishing necessary monitoring programmes with defined locations, sampling/measurement
intervals and methods

10

Draft a data-sharing policy for Punjab and/or contracts with data holders to provide data for open
databases and/or production of the State of the Environment book and periodic state of the
Environment reporting with PCEI-indicators

11

Establish environmental databases including the EMIS and/or links to existing databases

Indicator sets are usually based of frameworks and they are steering the development. The purpose
of frameworks is to ensure that information is balanced and include minimally three dimensions:
Pressures to ecosystems and human health, State of the Environment and Societal Responses as
required in the traditional P-S-R framework of the OECD (Organization for Economic Cooperation
and Development)12. Punjab EMC and EP&CCD may use the following models for environmental
indicators monitoring and reporting cited below;

2) Pressure-State-Response Framework for Environmental Indicators
The PSR model helps in defining human activities that exert pressures on the environment and affect
its quality and the quantity of natural resources i.e. state. Society responds to these changes through
environmental, general economic and sectoral policies and through changes in awareness and
behaviour, termed as societal response (Fig. 3.5). EMC may start with PSR Model to identify the

12

This Pressure-State-Response framework, following a cause-effect-social response logic, was developed by
the OECD which is increasingly widely accepted and internationally adopted, it can be applied at provincial
level (as in this report), at sectoral levels, at the level of an individual industrial firm, or at the community level.

Legal Report – Submission 4.2

Page No 34

Section 2
Inspections

Environmental

Monitoring

and

pollutants/pressures impacting the state of environment and then move on to DPSIR Model
(Discussed in the next section).
It is pertinent to mention here that EPA Punjab has never produced State of the Environment Report.
However, the first SoER at national level was produced in 1987 under the title ‘Environmental Profile
of Pakistan’. This report followed the Pressure-State– Response framework.13
Environmental
Subsystem

Human Subsystem
Direct Pressure

Population

State of the
Environment

PRESSURE
Resource Depletion

Impacts

Indirect Pressure

STATE

Impacts

Labour

Goods &
Services

Economy

Ecosystem

Natural Feedback

RESPONSE
Societal Response
Decision Actions

Fig. 3.5: Pressure-State-Response Model

3) Driving force-Pressure-State-Impact-Response (DPSIR) model for State of the
Environment Reporting (SoER)
The DPSIR model is a global standard for State of Environment reporting and part of a systems
approach that takes into account social, political, economic, and technological factors, as well as
forces associated with the natural world. This framework for integrated environmental reporting and
assessment was developed by the European Environmental Agency (EEA) in 1999 and has since been
widely adopted in the study of environmental problems. This approach has proven to have utility in
understanding the genesis and persistence of environmental problems at local, national and global
scale.
The D-P-S-I-R Model will help the department to support decision making through the provision of
credible environmental information. This will also help to present the environmental indicators
needed to provide feedback to policy makers on environmental quality and the resulting impact of the
political choices made, or to be made in the future (Fig. 3.6).
For SoE reporting, the future ‘Strategy and Policy Department of Environment Protection and
Climate Change Department’ will use Driving force-Pressure-State-Impact-Response (DPSIR)

13

UNDP.
Handbook
on
Environmental
Data
and
Information.
Retrieved
from
http://www.pk.undp.org/content/dam/pakistan/docs/Environment%20&%20Climate%20Change/UNDP-PKECC-HANDBOOK-environmental%20information%20and%20data.pdf
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model14 for greater details in order to design environmental monitoring programmes for Punjab in a
cost-effective way.
The D-P-S-I-R Model defines;
 Driving forces to environmental changes, (e.g. population growth)
 Pressures on the environment, (e.g emissions of CO2 to the atmosphere, tn/year)
 State of the Environment, (e.g concentrations PM 2.5 in ug/m3 in a city air as 24 hour
average)
 Impacts to human health and ecosystems and (e.g outpatient cases of Lung Disease in
Lahore)
 Responses to mitigate the pressures (e.g compulsive orders given to industries on exceedance
of EQS’s in emissions of particles per year in Lahore)
1. Drivers
Push Changes on
environment

5. Response

2. Pressure

Actions that can be taken
to better acheive a more
sustainable future

Trend that appears in the
environment resulting from
a driver

4. Impact
Implications of the current
state on humans and the
environment

3. State
Current environmental
conditions and trends

Fig. 3.6: The D-P-S-I-R – Model

14

United Nations Environment Programme. 2002. Global Environment Outlook 3: Past, present and future
perspectives. London: Earthscan)
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What is happening to environment and why?
What are the consequences for people and environment?
What is being done and how effective it is?

Fig. 3.6 exhibits a chain of links starting with ‘driving forces’ (economic sectors, human activities)
through ‘pressures’ (emissions, waste) to ‘states’ (physical, chemical and biological) and ‘impacts’ on
ecosystems, human health and functions, eventually leading to political ‘responses’ (prioritisation,
target setting, indicators).
For a comprehensive State of Environment Reporting of Punjab, the D-P-S-I-R Model will consider
the following components;
1.

Driving forces – What are the factors that driving environmental change in Punjab?
The EMC will examine the main factors that generate the pressures on the environment,
particularly those associated with changes in population and economic activity. Driving force
could be the social, demographic and economic developments in societies and the corresponding
changes in life styles, overall levels of consumption and production patterns. A primary driving
force could be demographic development whose effects are translated through related land use
changes, urban expansion, industry and agriculture developments, energy consumption, and
transportation.

2.

Pressures on the environment – What are the stresses on the Environment of Punjab?
The Pressures are the effects of driving forces on the environment. Examples of pressure
indicators could be the emission of nutrients and pesticides by agriculture, production of waste or
emissions (of chemicals, waste, radiation, noise) to air, water and soil.

3.

State of the Environment – What is the Quality of the Environment of Punjab?
As a result of pressures, the ‘state’ of the environment (a combination of the physical, chemical
and biological conditions) is affected. State defines the quality of the various environmental
components (air, water, soil, etc.) in relation to their functions. Examples of the indicators could
be Air quality (at provincial/divisional/district level), Water quality (surface water, groundwater,
drinking water), - Ecosystems (biodiversity, vegetation, forests, protected areas), soil quality and
Human health.

4.

Impacts to human health and ecosystems – What are consequences of changes in state of the
environment on the economy and citizens of Punjab?
Impacts are the physical, chemical or biological changes in state of the environment that
influences the quality of ecosystems, their life supporting abilities, and ultimately impact on
human health and on the economic and social performance of society.

5.

Responses to mitigate the pressures – How the Government of Punjab are reacting to these
consequences and how does the response affect the drivers in the future?
Response encompasses of what is being done, how effective is it and what actions could be taken
for a more sustainable future. It also covers a response by society or policy makers as a result of
an undesired impact and can affect any part of the chain P-S-I. For instance, a response related
to driving force like transportation could be a policy to change mode of transportation from
private (cars) to public transport (metro buses or trains). A response related to pressures could be
revision of hazardous waste rules or development of a strong action/implementation plan to
reduce the pressure.
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This comprehensive framework for state of environment monitoring and reporting will bring
transparency, informed environmental information and decision making, enhanced
communication among the stakeholders and increased public awareness.
The statistical framework supporting DPSIR for SoE Monitoring and Reporting is summarised in Fig.
3.7.
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Fig. 3.7: Statistical framework for SoE Monitoring and Reporting through DPSIR Model
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WHAT TO MONITOR?
As discussed above, The EMIN process is essential to identify the top environmental problems that
require monitoring on priority basis. The EMIN objectives are creating pathways for environmental
monitoring programs, sharing of Environmental data and creating modalities; creating a Provincial
Core set of Environmental Indicators; integrating the Provincial Environmental Management Plans,
drafting State of the Environment reporting and laying the foundation to achieve sustainable
development goals.
Under each environmental problem there are several types of emissions/chemicals, which need to be
monitored in order to assess the extent of that particular environmental problem. In an optimal
situation, monitoring through EMC would be concentrated to top 10 environmental problems and
within them more emphasis in monitoring of more important problems. Spatially there should be
emphasis on the hot-spots of each environmental problem (and clean/natural state reference
locations). These problems do very depending on a country and time due to different kinds of
environmental conditions, patterns in human activities and their impact as well as success of
environmental mitigation measures in time.
As a starting point to establish an environmental monitoring programme for Punjab, a following list of
monitoring programs is suggested. This list could be used as a one starting point for EMIN-process.
Items, which need urgent and acute upgrade or establishment of monitoring programs are highlighted
as *** alarmingly urgent, ** urgent * Important.
A tentative list of Environmental Indicators for monitoring (some of them have several parameters) is
presented below;
Table 3.1: Environmental Indicators for Monitoring
Environmental
Indicators

Water

Alarming Urgent

Urgent

Important

Discharge of wastewater (lots
of parameters) from industrial
sources and municipalities
(this includes both the flow
and
concentration
measurements)
Non-point load
discharges(several
parameters)

Nutrient
levels
in
waterways
(several
parameters)

Concentrations of toxins
in waterways (several
parameters)

Drinking water quality (lots
of parameters)
Ground water quality(several
parameters)

Air

Ambient air; urban air quality
monitoring
(several
parameters, incl PM2, PM10,
SOx, NOx, VOC, ground
level ozone). EPA automatic
monitoring stations network
need to be widened in Lahore
and similar schemes need to
be established in other big
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Waste

Biodiversity

Environmental

cities
Industrial gas emissions
(stack flow and concentration
measurements) should be
performed as self-monitoring
of industries complemented
with
EMC
monitoring
interventions. EMC should
periodically publish maps
based on dispersion model
results based on monitoring
results) (several parameters
specific to industries)
Motor
vehicle
exhausts
(several parameters, as for
ambient air)
Non-point
load
source
emissions, like rice stubs
burning, open burning of
wastes (several parameters,
based
on
periodic
assessments
on
the
dimensions of activities)
Naturally high concentrations
of harmful substances on the
ground (fluoride, arsenic,
radon)
Satellite imagery in land
Cover mapping
Forest cover (selected % of
minimum foliage)
Solid waste (quantities by
type and treatment/fate)
Hazardous waste (quantities
by type and treatment/fate)
The coverage of different
types of ecosystems
The status of endangered
species
Monitoring of selected
indicators species for
different types of ecosystems
Protected land areas total and
by biotope
Observations of amounts of
migratory birds
Forest biomass

Climate

Noise levels in residential and
sensitive areas in selected
municipalities
Emissions of climate gases
(CO2, N20, methane, Ozonedepleting substances,
Fluorine gases, black carbon)
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Polluted
lands,
classification

by

The amount and quality
of topsoil in selected
sampling plots

Recycling/reusing rate of
selected wastes

Material efficiency of
production

Monitoring of
amphibians and reptiles
Monitoring of wild
mammals

Extraction of gravel and
rock aggregates
Extraction of oil and gas
Level of groundwater
table

Natural resources

Noise

Monitoring

Prevalence of extreme
weather conditions such
as frequency of floods
The use of satellite

UV-B radiation levels

Measurements of the
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of industries, energy
production plants

Land use

Production, use, import and
export of plastics

Chemicals,
radioactive and
hazardous
substances (POP’s,
ozone depleting
substances and Fgases)

Monitoring of
societal response
activities on the
environment
(Response
indicators)

Production, use, import and
export of pesticides by type
(POP’s)
Production, use, import and
export of selected industrial
chemicals (POP’s)
Production, use, import and
export of ODS’s and F-gases
Monitoring of heavy metal
concentrations in fish and
sediment
Monitoring of selected POP’s
concentrations in fish and
sediment
Monitoring of lead
Amount of EIA NOC’s and
pending cases
Amount of environmental
permits (once permitting
starts) and pending cases

images in the monitoring
of snow cover in
mountains
Eco-system types (forest
types, graze land,
agriculture, water ways)
conservation areas
wetlands
Infrastructure (industrial,
residential, conservation
and commercial areas;
roads and railroads)

Monitoring

and

stratosphere, like
stratospheric ozone
levels

Monitoring of external
radiation and airborne
and deposited
radioactive substances
Monitoring of some
hazardous substances in
some selected foodstuffs

Environmental
investments in industries
and municipalities
Energy efficiency of
selected industrial plants
and/or municipalities,
traffic sector, real
estate’s sector and
households

HOW TO MONITOR?
What is a sufficient amount of monitoring? That cannot be answered directly as there are no
universally agreed standards or even recommendations for that for all types of monitoring. That
is why administration needs capacities of environmental scientists for expert judgement and
knowledge on the local circumstances on that matter. That would be best done within EMIN –process,
facilitated by environmental scientists of the administration, in the presence of actual data producers
and scientists who have theoretical background and practical experience on each type of monitoring
and related environmental problems.
In this section, we are only giving a proxy set of suggestions for “monitoring intensity” and
presenting background thinking to justify these suggestions.
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1) AIR QUALITY MONITORING PLAN
Currently there are 6 air quality monitoring stations in Lahore. They are the only AQ monitoring
station in the whole of Punjab. These stations have produced data only since November 2017 and the
results are posted daily in EPA website. This is very useful approach and shows already the
importance of these measurements as threshold limits are exceeded daily in most of the measurement
stations.
Air quality information is crucial for citizen to prepare and protect themselves for episodes of high
concentrations of air pollutants. EPD has drafted also an important paper on air quality – an action
plan named: Standing instructions for management of episodes of poor air quality in the Punjab
(2017) - Draft. The paper introduces Air Quality Index (AQI), which has threshold levels of 6 air
pollutants (PM10, PM2.5, SO2, NO2, O3 and CO) to indicate with colours green, light green, yellow,
orange, red and maroon respectively representing good, satisfactory, moderate, poor, very poor and
extremely poor quality of ambient air. Index levels are then suggested to be used in measures to
protect citizens through selected measure and to reduce emissions instantly.
Similar types of AQI’s have been used in many countries successfully for decades. For Punjab’s
perspective, it is important to be able to show differences between days of extremely bad pollution
levels, like during the episodes of burning Rice Stubs in October and November. In a long run, as air
quality gets better new threshold levels should be taken in use as there is no such thing as adaptation
to bad air quality, stricter threshold would be needed to protect Punjab population and to raise
awareness on importance of good air quality for health.
These kinds of networks of monitoring stations would need to be established in all other big cities of
Punjab, namely Rawalpindi, Gujranwala, Faisalabad, Multan and Sialkot and then expanded to
intermediate and small size cities, which have industries.
Air quality should be continuously monitored in the influence areas of industries, traffic and even
small-scale combustion in the future (areas were solid wastes are burned openly or areas were rice
stubbles are burned in October-November time, as well as in the background areas.
Since it is not possible to monitor everywhere in the province, so the air monitoring stations are
proposed for five large cities and 13 intermediate cities of Punjab. The initial selection of air
monitoring sites/locations in the city was based on following factors/layers:

Population

Industrial Clusters

Built-up Area

Roads
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The 81 proposed sampling locations are listed in Annexure A, using the above mentioned criteria. The
exact location of a site is most often dependent on the logistics of the area chosen for monitoring, such
as site access, security, and power availability.

Fig 3.8: Proposed Air Monitoring Network for major and intermediate cities of Punjab
It is proposed that EMC will develop a system which specifies an exclusive area, or spatial scale,
that an air monitor represents. The goal in establishing air monitoring sites is to correctly match the
spatial scale that is most appropriate for the monitoring objective.
EMC should design a monitoring plan for yearly basis in order to satisfy a variety of purposes,
including monitoring compliance with the PEQS/WHO, public reporting of the Air Quality Index
(AQI), assessing population exposure and risk from air toxics, determining pollution trends,
monitoring specific emissions sources, investigating background conditions, and evaluating computer
models.
Knowledge of existing air pollutants levels and pattern within the area are essential for deciding
number and distribution of stations. The air quality data was not available therefore number of
monitoring stations in a city are selected based on Population Figures, which can be used as indicators
of region variability of the pollutants concentration.

2) GROUND WATER MONITORING PLAN
For general protection of ground waters the precautionary principle should be applied. It comprises a
prohibition on direct discharges to groundwater, and (to cover indirect discharges) a requirement to
monitor groundwater bodies so as to detect changes in chemical composition and to reverse any
antropogenically induced upward pollution trend.
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Setting chemical standards may lead to think that it would be acceptable to pollute ground waters up
to the threshold level. In any case nitrates, pesticides and biocides should be regulated with standards
anyway.
Monitoring of ground water quality would need to be done 2-4/year. Samples can be taken from tube
wells or natural springs. Parameters for monitoring15 could be as follows:
Table 3.2: Ground Water Quality Parameters and Monitoring Plan

Nutrients (Ammonium, TotalNitrogen, Nitrate, Phosphate, TotalPhosphorus, Sulphate)
Alkalinity

Fluoride

Non-obligatory/
additional parameters
Silver

Mercury

Beryllium,

Dissolved Oxygen

Silica

Lithium,

PH

Uranium

Rubidium

Electrical Conductivity
Chloride
Total Organic Carbon
Temperature

Nitrite

Thallium
Molybdenum,
Antimony
Tin

2-4 times/year

Once/year

Aluminium
Barium

Palladium
Boron

Iron

Bismuth

Manganese
Strontium
Zinc
Calcium
Magnesium

Thorium
Uranium

Sodium
Arsenic
Cadmium
Cobalt
Chromium
Copper
Nickel
Lead
Selenium
Vanadium

Quantity is also a major issue for groundwater. Briefly, the issue can be put as follows. There is only
a certain amount of recharge into a groundwater each year, and of this recharge, some is needed to
support connected ecosystems (whether they be surface water bodies, or terrestrial systems such as
wetlands). For good management, only that portion of the overall recharge not needed by the ecology
can be abstracted - this is the sustainable resource, and the Directive limits abstraction to that quantity.
15

World Water Assessment Program WWAP. (Unescon raportti)
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Monitoring of ground waters should be done 1-2/month depending on the importance of the ground
water area and amounts of extraction.
Sampling points for groundwater monitoring are confined to places where there is access to an
aquifer, and in most cases this means that samples will be obtained from existing wells. To describe
such a sampling station adequately, it is essential to have certain information about the well, including
depth, depth to the well screen, length of the screen and the amount by which the static water level is
lowered when the well is pumped. Wells with broken or damaged casings should be avoided because
surface water may leak into them and affect the water quality.
Sampling points may include public water supply wells, domestic wells, or up gradient facility wells.
The following criteria should be considered when selecting these types of monitoring points.
 Select wells that are actively used.
 Choose wells that are properly constructed (with no visible damage to the casing) with the
casing anchored into bedrock, and properly capped.
 Select wells that have a means to circumvent any pressure tank, water softener, or filtering
system (or any type of treatment system).
 Avoid monitoring points that may have contamination from obvious nearby point sources
such as waste disposal sites, petroleum and mining activities, direct road salt or
agricultural runoff.
 Use wells that have detailed construction information. At a minimum, well data should
include type of construction, size and length of casing, total depth, yield, water bearing
zones and static water levels, when possible.
Ground water monitoring locations data of existing bores/wells are taken from irrigation department
and these existing bore/wells are proposed for monitoring of ground water quality. A map of
monitoring locations is shown in Fig. 3.9
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Fig. 3.9: Proposal for Ground Water Monitoring Network

3) SURFACE WATER MONITORING PLAN
The best model for a single system of water management is management by river basin - the natural
geographical and hydrological unit - instead of according to administrative or political boundaries.
For each river basin district - some of which will traverse provisional or even national frontiers - a
"river basin management plan" will need to be established and updated periodically, e.g. every five
years.
The objectives for protection of surface waters should cover general protection of the aquatic ecology,
specific protection of unique and valuable habitats, protection of drinking water resources, and
protection of bathing water. All these objectives must be integrated for each river basin. It is clear that
the last three - special habitats, drinking water areas and bathing water - apply only to specific bodies
of water (those supporting special wetlands; those identified for drinking water abstraction; those
generally used as bathing areas). In contrast, ecological protection should apply to all waters.
Ecological status refers to the quality of the biological community, the hydrological characteristics
and the chemical characteristics. As no absolute standards for biological quality can be set which
apply across the Community, because of ecological variability, the controls are specified as allowing
only a slight departure from the biological community which would be expected in conditions of
minimal anthropogenic impact (clean areas, background values)
Good chemical status is defined in terms of compliance with all the quality standards established for
chemical substances at Federal/Provincial level. There should also be a mechanism for renewing these
standards and establishing new ones by means of a prioritization mechanism for hazardous chemicals.
This will ensure at least a minimum chemical quality, particularly in relation to very toxic substances.
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Nutrients, such as nitrates and phosphates, from farm fertilizers to household detergents can 'over
fertilize' the water causing the growth of large mats of algae; some of which can be toxic. When the
algae die, they sink to the bottom, decompose, consume oxygen and damage ecosystems.
Pesticides and veterinary medicines from farmland and chemical contaminants, including heavy
metals and some industrial chemicals, can threaten wildlife and human health. Some of these damage
the hormonal systems of fish, causing feminization.
The monitoring of surface waters should serve objectives of river basin management. Monitoring of
surface waters is based on long-term monitoring of ambient environment by government (EMC,
Irrigation department and others) and self-monitoring of polluters (complemented with government
check-ups and verification). The latter will be based on obligations given to industries and
municipalities in permitting conditions. Industries in certain areas can be given an obligation to form
“Water Protection Associations”, which do the monitoring on behalf of the industries. Water
Protection Associations must have ISO 17025 certified laboratories and certified personnel for sample
taking and field measurements. Industries will pay the costs of the monitoring to the associations as
membership fees.
As a general rule:
Punjab EMC is responsible for monitoring of background values and general water quality of all
waterways and checking through periodic sampling, based on statistical analysis, the discharges of
waste waters and gradients outside industries and verifying results of private environmental firms and
Water Protection Associations of polluters (industries and municipalities).
Industries, through their Water Protection Associations or separate private environmental monitoring
firms, are responsible for monitoring of concentrations and loads of pollutants:
a) In the end of discharge pipe (and parts of processes, if stipulated in permits)
b) Several stations (5-10) outside the discharge pipe in a growing distance to the direction where
the waters are running forming a gradient

(a)

(b)
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Industries (a) (b) (c) and (d) can establish
Environmental Monitoring Associations
(EMAs) for complying with monitoring
obligations of permits and EIA NOC’s or
contract to the same certified environmental
firm/ laboratory for cost effective environmental
monitoring.
Punjab Environmental Monitoring Center (EMC) will be responsible for;
(i) Sampling as per annual monitoring plan (ambient)
(ii) Compliance Monitoring for Permits and EIA’s according to annual plan
(iii) Validation of private sector Laboratory Results by stochastic statistical sampling
(iv) Complaint monitoring from request of EPA

Fig. 3.10: Surface Water Monitoring Plan
The parameters, necessary for surface water monitoring, drinking water monitoring and soil
monitoring can be found in the Annexure B. Sample taking should make according to annual
monitoring programme in each district. In each sampling day/sampling trip many kinds of samples
may be taken during one trip in order to save time and money.
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4) MONITORING OF RIVERS
An attempt has been made to develop a monitoring plan for five rivers of Punjab i.e. Indus, Satluj,
Ravi Jhelum and Chenab. These rivers originate from mountain ecosystems, and deliver major part of
their water resource to the plain areas of province. All these five rivers are the tributaries of Indus
River. Summary of all the five rivers of Punjab is given below;
Table 3.3: Summary of Five Rivers in Punjab
River
Name

Length
(in km)

Place of Origin

Terminates In

Sutlej

1200

Rakshastal lake in Tibet

Chenab river

Beas

470

Ravi

720

Beas Kund in Himalayas, Himachal
Pradesh
Kangra district of Himachal Pradesh

Sutlej river at Harike in Tarn Taran
district
Chenab river

Chenab

960

Upper Himalayas in Lahaul and Spiti
district of Himachal Pradesh

Merge with Sutlej and forms Panjnad
river, which flows into Indus river

Jhelum

725

Verinag spring in Kashmir

Chenab river

Sampling stations on rivers should, as a general rule, be established at places where the water is
sufficiently well mixed for only a single sample to be required. The lateral and vertical mixing of a
wastewater effluent or a tributary stream with the main river can be rather slow, particularly if the
flow in the river is laminar and the waters are at different temperatures.
To verify that there is complete mixing at a sampling station it is necessary to take several samples at
points across the width and depth of the river and to analyze them. If the results do not vary
significantly one from the other, a station can be established at mid-stream or some other convenient
point. If the results are significantly different it will be necessary to obtain a composite sample by
combining samples taken at several points in the cross-section of the stream. Generally, the more
points that are sampled, the more representative the composite sample will be. Sampling at three to
five points is usually sufficient and fewer points are needed for narrow and shallow streams.
A bridge is an excellent place at which to establish a sampling station (provided that it is located at a
sampling site on the river). It is easily accessible and clearly identifiable, and the station can be
precisely described. Usually, a sample taken from a bridge at mid-stream or in mid-channel, in a wellmixed river, will adequately represent all of the water in the river.
A sampling site is the general area of a water body from which samples are to be taken and is
sometimes called a “macro-location”. The exact place at which the sample is taken is commonly
referred to as a sampling station or, sometimes, a “micro-location”.
A basic river network can comprise sampling sites at major tributaries at its confluence and major
discharges of sewage or industrial effluent.
The initially proposed macro locations are based on following sites:
 Below major population centers and industrial clusters
 Where major streams enter the state
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 Random location to cover river stretch/length
Total 89 monitoring sites are proposed considering the mentioned criteria. A list of the monitoring
locations is shown as Annexure - C
Preliminary surveys also help to refine the logistical aspects of monitoring. For example, access to
sampling stations is tested and can indicate whether refinements are necessary to the site selection.
Sampling sites could also be found to be impractical for a variety of reasons, such as transport
difficulties. Similarly, operational approaches may be tested during the pilot project and aspects such
as the means of transport, on-site testing techniques or sample preservation and transport methods,
can be evaluated.

Fig. 3.11: Proposal for River Monitoring network in Punjab

5) LAKES AND RESERVOIR MONITORING
Lakes and reservoirs can be subject to several influences that cause water quality to vary from place to
place and from time to time. It is, therefore, prudent to conduct preliminary investigations to ensure
that sampling stations are truly representative of the water body.
Where feeder streams or effluents enter lakes or reservoirs there may be local areas where the
incoming water is concentrated, because it has not yet mixed with the main water body.
Isolated bays and narrow inlets of lakes are frequently poorly mixed and may contain water of a
different quality from that of the rest of the lake. Wind action and the shape of a lake may lead to a
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lack of homogeneity; for example when wind along a long, narrow lake causes a concentration of
algae at one end.
If there is good horizontal mixing, a single station near the center or at the deepest part of the lake will
normally be sufficient for the monitoring of long-term trends. However, if the lake is large, has many
narrow bays or contains several deep basins, more than one station will be needed.
Access to lake and reservoir sampling stations is usually by boat and returning to precisely the same
locations for subsequent samples can be extremely difficult. The task is made simpler when the
locations can be described in relation to local, easily identified landmarks. This, as well as the
representativeness of samples taken at those locations, should be borne in mind when sampling
stations are chosen. Monitoring Points of Ucchali and Namal Lake are illustrated in fig. 3.12 and 3.13
as examples.
Fig. 3.12. Monitoring Points for Ucchali Lake
Table 3.4: Monitoring Points for
Ucchali Lake
LM_ID

X

Y

1

72.05214

32.5628

2

72.0411

32.56222

3

72.02337

32.56123

4

72.00792

32.54777

Fig. 3.13. Monitoring Points for Namal Lake

Table 3.5: Monitoring Points for
Namal Lake
LM_ID

X

Y

1

71.80333

32.66595

2

71.80405

32.67556

3

71.80223

32.68289

4

71.80752

32.6962

Sampling frequency at stations where water quality varies considerably should be higher than at
stations where quality remains relatively constant. A new programme, however, with no advance
information on quality variation, should be preceded by a preliminary survey and then begin with a
fixed sampling schedule that can be revised when the need becomes apparent.
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Table 3.6: Sampling Frequency
Water Body

Sampling Frequency

Rivers

12 per year

Streams

4 Per year including high and low water stages

Lakes/reservoir 1 per year
Groundwater

4 per year

6) MONITORING OF DRINKING WATER
For drinking water we suggest a set of parameters to be measured in drinking water treatment plants
to measure the end product quality (drinking water). One of the supporting document is drinking
water quality set in Finnish government decree (rules)16.
Organic substances (like POP’s) are not usually measured from drinking water as their solubility to
water is so low and they accumulate to humans mainly through food chain. One exception is the
perfluorinated substances as they are assumed to pose a risk to human health. Concentrations of
perfluorinated substances are measured on raw water of water works. The key sources for
perfluorinated substances are airports/air fields and training areas of fire brigades if they use such
distinguishers, which contain these substances. In Sweden it has detected that 3,5 million people have
been exposed to perfluorinated substances through drinking water.

7) MONITORING OF HAZARDOUS SUBSTANCES
Monitoring of hazardous substances is an important and difficult challenge to be encountered.
Pakistan in general and Punjab within it is in high risk zone of contamination by various hazardous
substances due to various reasons, like:





large cotton production (large scale pesticide usage)
dumping of electronic waste from developed countries
rapid industrialization
dismantling of ships (in coastal areas)

Hazardous substances can be divided in three groups, namely;
 heavy metals
 radioactive substances
 organic pollutants
Concentrations of all of these substances need to be monitored in order to protect human beings and
ecosystems
Stockholm Convention on Persistent Organic Pollutants, which entered into force in 2004 restricts or
bans the production and use, import and export of the following 28 chemicals and by-products, which
are persistent, bio-accumulative and have capacity to bio-magnify in the ecosystems. Most of them

16

Decree of the Ministry of Social Affairs and Health Relating to the Quality and Monitoring of Water Intended
for Human Consumption 1352/2000
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are long-lived chemicals, which may undergo long-range transport and travel far from their sources.
They are divided in three categories: Pesticides, Industrial chemicals and by-products.
Pesticides: aldrin, chlordane, DDT, dieldrin, endrin, heptachlor, hexachlorobenzene, mirex,
toxaphene chlordecone, alpha hexachlorocyclohexane, beta hexachlorocyclohexane, lindane,
pentachlorobenzene, Pesticide endosulfan and its isomers.
Industrial chemicals: hexabromobiphenyl, hexabromodiphenyl ether and heptabromodiphenyl ether,
pentachlorobenzene, perfluorooctane sulfonic acid, its salts and perfluorooctane sulfonyl fluoride,
tetrabromodiphenyl ether and pentabromodiphenyl ether, brominated flame retardant
hexabromocyclododecane (HBCD), Pentachlorophenol (+salts and esters), HCBD (A),
polychlorinated naphthalenes (PCN), Short-chain chlorinated parafins SCCP, Decabromodiphenyl
ether.
By-products: hexachlorobenzene; polychlorinated dibenzo-p-dioxins and polychlorinated
dibenzofurans (PCDD/PCDF), and PCBs, alpha hexachlorocyclohexane, beta hexachlorocyclohexane
and pentachlorobenzene.
It is assumed that the list of controlled chemical under Stockholm Convention will be widened to the
following in near future: PFOA, dicofol, PFHxS not yet restricted, but under consideration as new
chemical to be listed in Stockholm convention controls
Heavy metals
Three most important for monitoring are quicksilver (Hg), stipulated in Minamata Convention,
Cadmium (Cd) and Lead (Pb). None of any known living organisms need these toxic heavy metals in
their metabolism. Also Chromium is important, because of it high toxicity, especially hexa-valent
Chromium. These metals are very harmful for human beings even in small concentration.
On the other hand many metals are necessary for metabolism of many species, like zinc (Zn), copper
(Co) and iron (FE) in small concentrations, but harmful in big concentrations
EPD Laboratory has currently capacities to monitor very large number of metallic elements (72) with
its new Spectrophotometer (ICP). On the other hand, other parts of Punjab are fully lacking
laboratories of environmental authorities currently. As new laboratories are established to divisions
the locations of metal and metal plating industries (all heavy metals, especially Cd, Cr, Zn), leather
industries should (Cr), textile industries (Cd) would need to be taken into account.
It is also necessary to have special training for sample takers of heavy metal samples of drinking
water samples and surface water samples, as the concentrations are always so low that the samples
are easily contaminated during sampling, in sampling bottles if not properly washed, transportation
and pre-treatment of samples.
Radioactive substances
Usually uranium is monitored from drinking waters, especially in those areas, which have naturally
uranium in ground
Monitoring strategy for hazardous substances (in the ambient environment)
Many of the POP’s are soluble with fats and therefore accumulate and biomagnify in food chains.
Therefore measuring these substances from biota is less prone biases in analysis. In water
environments the best option from where to start would be a large survey to define baseline
concentrations in water, sediments and biota. We recommend for that survey the following:
Heavy metals in rivers:
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 in river mouths, confluences and upstream reference points (or points in border) (20
stations)
 along all 5 big rivers (50 stations)
 below mines and mining areas (need to be defined)
 ground waters (100 measurement stations)
Heavy metals in fish and sediment:
 in river mouths, confluences and upstream reference points (or points in border) (20
stations in river mouths, confluences and upstream reference points (or points in
border) (20 stations)
 also fish from markets from main fishing areas of communities by each river
Organics in rivers:
 HCB, HCBD, PBDE, PAH-substances, alkyphenols and phthalates
 selection of pesticides, also banned pesticides like endosulphan
 PCB’s and DDT’s
Organics in fish and sediment:
 in river mouths, confluences and upstream reference points (or points in border) (20
stations in river mouths, confluences and upstream reference points (or points in
border) (20 stations)
 also fish from markets from main fishing areas of communities by each river
 suitable spots near intensive farming areas
Based on this kind of survey a routine annual monitoring program can be established.
It is recommendable to join forces and do this kind of surveys in cooperation with organizations. Total
cost of this kind of survey in Finland is around 350 000€, but the costs in Pakistan are presumably
much lower.
Punjab EMC will also support EPA in case any emergency occurred and if they require laboratory
support e.g. identification of the chemical hazard.

8) MONITORING OF NOISE
Monitoring of noise should be done in agglomerations of more than 100,000 which on account of
their population density can be considered as urbanized areas. Obligation to monitor noise of public
roads could be limited to those roads with more than three million vehicles passages a year; for
railways with more than 30,000 trains passages a year; and for civil airports in which the combined
total of take-offs and landings of aircraft, excluding the take-offs and landings of light aircraft for
training purposes, numbers more than 50,000 a year.
Based on noise measurements EMC would need to produce noise maps. The noise mapping must,
using noise indicators, describe the existing and predicted noise situation in the area in overall terms,
including the quiet areas and present the number of persons exposed to the noise and the number of
dwellings in the area.
Based on the noise mapping a noise abatement action plan must be drawn up. The purpose of the
noise abatement action plan is to reduce the exposure of citizens to noise as noise have been found to
increase stress levels, reduce concentration and affecting adversely to the quality of sleep. All this is
related to cardiovascular diseases.
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9) MONITORING OF BIODIVERSITY
Biodiversity and Protected Areas – There are a lot of action points that needs to be considered such as
an inventory of issues, promoting protected areas, national parks and community engagement.
Currently, EPA does not have a role in monitoring of biodiversity (endangered species and habitats,
migratory birds, forests, fish, etc.) and has very limited role in protecting and conserving sensitive
areas of Punjab such as RAMSAR sites.
Punjab EMC will play integral role to assess, monitor, report and possibly forecast the state of and
the pressure on biodiversity and protected areas at multiple scales. It will also help in fulfilling the
requirements of the Convention on Biological Diversity (CBD).
With a support from web-based system, EMC can develop indicators, maps and tools relevant to a
number of end-users including policy makers, funding agencies, departments such as Forestry,
Wildlife and Fisheries Department, NGOs like WWF or academia/ researchers. The information can
be useful for spatial planning, resource allocation, biodiversity conservation, protected area
development and management, and national and international reporting.

ENVIRONMENTAL LABORATORIES
Environmental laboratories form the backbone of environmental monitoring. Currently the situation
of EPA environmental laboratories is not in a level required for producing defendable results for
stringent enforcement, but there are some signs for positive developments at the EPA central
laboratory, which is planned to form the heart of a future EMC.
The situation with the regional laboratories is not very clear, but obviously there is a lack of skilled
personnel, probably lack of proper equipment and lack operational management rules. Some
representatives of private labs have expressed their worries that the EPA EMC would start to compete
with private labs. That worry should be unnecessary as the EMC shall target in doing comparative
analysis of the same recipient as the self-monitoring of industries performed by private labs and
serves as a high quality reference laboratory in the future.
There is more about the current situation of the laboratories in the combined gap analysis report (UUEY-FCG) (Report # 2.0), including gaps in analysing ambient air, water and waste water. Whereas,
Technical Report 5.1 provides complete details on laboratories management as per the TORs.
As a general conclusion there is still a long way for the EPA central laboratory to be an ISO 17025
certified lab. There is clear possibility for development, but lots of training is needed.
It is pertinent to mention here that the existing structure and role of EMC is as per the PC-II of the
project that needs to be revised according to the future state proposed under this Consultancy. As
per our proposal, EMC is supposed to be an independent entity, like EPA, with its own Board and
directorates that would carry out and provide assistance in monitoring environmental quality in
Punjab (See Restructuring Report 3.1 for further details). Please note that this proposal has been
deliberated upon by EPD, EPA, EY Ford Rhodes, The Urban Unit and FCG Asia and reached
mutual acquiescence. The existing ‘organizational chart’ for EMC is not in accordance with the
proposed structure of Environmental Monitoring Centre (EMC) by the consultants, which
recognizes EMC as a separate entity with three directorates under a Chief Scientific Officer. The
Job Descriptions and positions of the existing staff of EMC are also inconsistent with the future
state proposed by the consultants.
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Section 1
4.1. INTRODUCTION AND BACKGROUND
Complaints are an important way for the management of an organisation to be accountable to the
public, as well as providing valuable prompts to review organisational performance.
Complaints Management System (CMS) is a useful tool to foster an organisational culture that
accepts complaints as an opportunity to improve its relationships with stakeholders and services to
industry, other organisations and the community. It also promotes the right to complain and enables
the organisation to receive and respond to complaints promptly and fairly.

CURRENT COMPLAINT MANAGEMENT SYSTEM OF EPA
Complaint Management system of EPA is mandate of within the P&C Directorate.








The complaint section is responsible for maintaining the record of all the public complaints
received by the Office of the Director General EPA Punjab, and is responsible for taking
subsequent actions for complaint redressal. Out of 36 districts of Punjab, complaints from 6
major districts are governed by Deputy Director while the remaining 30 districts are governed
by Assistant Director, who is assisted by field inspectors.
Complaints can be generated through public, institutions, self-accord media or assemble
questions. These are then routed to the concerned ADs who analyse the complaints, and for
further analysis may issue a request for site inspection. After the Site Inspection is conducted,
the Assistant Director is tasked with preparing a Personal Hearing Notice which is delivered
to the respondent.
A hearing is conducted by the Director (P&C)/Deputy Director where the respondent is asked
to present its point of view and submit a written reply along with evidence. The reply of the
respondent is examined and sent for verification after which an EPO might be issued.
Presently, powers have been delegated to each District In charge Officer Deputy Director
Field or Assistant Director field, under Notification No.190/F-07/Dir(Admin)/EPA/17,
delegate powers to file a complaint before the Punjab Environmental Tribunal or the

relevant Environmental Magistrate under section 21(3)(a) and 24(3)(a) of the Act ibid
respectively concerning any facility listed in the Annexure F.
ISSUES/GAPS IN CURRENT CMS
The current compliant management system of EPA have reasons of hindrance in effective service
delivery.
Inefficient record keeping system



No proper record keeping and complaint tracking system is in place. Complaints are only kept
in manual registers.
Lack of a formalized or IT based system for complaints management. There is no proper
record of the supporting documents that have been produced as part of the complaint handling
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process or otherwise. Punjab Information Technology Board has designed a system for the
assistance of EPA for recording and processing of complaints but unfortunately, the system
has never been used.
No formalized complaint handling procedure in place





There is no set procedure to fast track or prioritize the complaints received.
No timeline has been defined for the processing of the cases
Overall, no SOP or guideline is available for complaints management
At present, 22 steps are required for issuance of EPO which approximately takes a month.
This online CMS will provide efficient and effective solutions to immediately resolve the
complaints

Lack of Co-ordination between different Directorates



Co-ordination among the EPA’s directorates is weak which result in non-sharing of
information and disconnected decision making.
Laboratory section also not responds in time which led to delay in the complaints handling
process.

Discrepancies within the SIR





Presently, there is no delineated any SOPs or guidelines for the preparation of Site Inspection
report (SIR). Each SIR has its own format and lacks
It has been observed that the field staff prepare the report without going into field, therefore, a
geo tagged android application is required to ensure field observations.
There is lack of important information which fails to further proceed.
Delay in submission of SIR from Field Officers is also a major concern.

No defined Personal Hearing Notice



Personal Hearing reflects non authentic and non-technical allegation without any evidence.
No guidelines are available for development of Personal Hearing Notice (PHN)
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Section 2
4.2. ENVIRONMENTAL COMPLAINTS MANAGEMENT FRAMEWORK
Environmental Complaints Management Framework will;




Provide information on a complaint will be lodged, processes and managed
Identify the roles and responsibilities of staff at each stage of the complaint handling process,
and
Provide a system for identifying opportunities for continuous improvement through the
complaint management process.

The Compliance and Complaints (C&C) Directorate of EPA Punjab will serve as the institution to
entertain complaints made by the general public regarding non-compliance of environmental decrees
and complaints about EPA staff. The directorate will be responsible for;





Processing complaints from general public
Overseeing the processing of complaints from Divisional and District levels
Sending reports to Director Enforcement, informing them of any non-compliance
Monitoring the compliance of permit conditions

The C&C Directorate will monitor and record non-compliance independently with support from
Environmental Monitoring Center (EMC) and would ensure that complains from divisional and
district levels are addressed, and a list of non-compliers are passed onto Director Enforcement EPA. It
will also supervise the processing of complaints in both the district and divisional levels.
All the environmental permits handed out to the various different industries and organizations will
contain permitting conditions that need to be adhered to going forward. The Compliance and
Complaints Directorate will take up of the job of identifying any permit holder that are non-compliant
with the permitting conditions, and will forward this information onto the Enforcement depart for
further actions.
Complaint &
Compliance

Complaints

Monitoring
of
compliance

Compliance

Enforcement

Data
support

EMC

District
Inspectors

.
Fig. 4.1: Functional Structure of Compliance and Complaints Directorate

Legal Report – Submission 4.2

Page No 57

Section 2
Polluters

Environmental Complaints Management and Prosecution of

Complaints relate to events and environmental problems or perceived problems and can be useful for
management purposes and may indicate situations where consents may be required in future to better
address adverse effects created by permitted activities. It can also help to fill gaps in knowledge and
information about the quality of the environment and community attitudes.
All the environmental permits handed out to the various different industries and organizations will
contain permitting conditions that need to be adhered to going forward. The Compliance and
Complaints Directorate will take up of the job of identifying any permit holder that are non-compliant
with the permitting conditions, and will forward this information onto the Enforcement depart for
further actions. Punjab EMC will do monitoring upon request from C&C directorate in response to the
compliant received. This will help EPA Punjab to set out the core regulatory and targeted compliance
interventions and also help to promote transparency and bring an opportunity for businesses to review
and where necessary correct their practices, prior to any intervention by the regulator. In the long run,
it may be possible to use complaints monitoring to help develop trend data and add value to state of
the environment reporting.

FORMAL COMPLAINTS MANAGEMENT PROCESS
EPA Punjab will ensure that information on the complaints management system will be readily
available to the complainants and easy to understand.
The following process will apply to ensure that formal complaints are managed fairly, consistently
and promptly.

Step 1: Complaint initiation
Complainant will lodge a complaint through an online Complaint Management System.
A helpline could be set-up to allow for complaints to be registered from the general public and a
process developed that would ensure that complaints are managed effectively and efficiently. A
‘Frontline Complaint Management Officer’ (BPS 16) can be a suitable option for complaint handling,
directly with the public and stakeholders, to actively resolves any concerns they encounter in the first
instance. In many cases, staff can deal with straightforward or minor complaints promptly and
successfully, either on their own or through discussions with AD Complaints.
Frontline Complaint Management Officer (FCO) would be responsible to enter or record all the
complaints, coming from helpline or in the form of letter, through the online Complaint Management
System.
Once the complainant or EPA officer enters all the required information, the system embedded form
will automatically categorize the complaint into Urgent, Emergency, Normal or No Action Required,
as follows;
Table 4.1: Complaint Priority Criteria
Affected Persons

Category

>20

A

Urgent

16-20

B

Emergency

10-15

C

Moderate

05-9

D

Least

0

E

NAR (No Action Required)
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Frontline Complaint Officer will initially assess each complaint in terms of severity,
complexity, impact, safety implication, and the need and possibility of immediate action.
FCO may contact the complainant directly by phone to clarify the scope of the complaint or
the expectations from the complainant
The FCO will monitor the overall complaints management process and ensure compliance
under this framework
The complaint form is attached as Annexure G.

Step 2: Receipt and Acknowledgement
Acknowledgement of the receipt of the complaint is the first automatic response of CMS. This
acknowledgement is an important tool in managing the complainant’s expectations and generates trust
into the system: acknowledging the receipt quickly demonstrates administrative responsiveness.




Initially, a complainant ID will be generated for complainant to follow up.
Systems generated acknowledge email or sms along with the details of the contact officer will
be sent to the complainant for its record.
Once the complaint would be submitted the intimations via email/sms would also be
generated to Field staff for preparation of Complaint Inspection Report (CIR) and DG-EPA or
Director/AD complaints for review and further necessary action.

Step 3: Consideration and Investigation
Every reasonable effort should be made to investigate all the relevant circumstances and information
surrounding a complaint. The level of investigation should be commensurate with the seriousness,
frequency of occurrence and severity of the complaint.








The AD/DD field will submit android based (geo-tagged) Complaint Inspection Report within
7 days. CIR form is attached as Annexure – H.
Once the CIR would be submitted as a complaint the intimations via email/SMS would be
generated to Director C&C and AD Complaints and to DG-EPA in case of the severity of the
complaint.
The web based complaint management system will help the complainant to track and check
status of actions, progress, reasons for decisions, potential resolutions or decisions.
Depending upon the CIR, DG-EPA/Director C&C/AD Complaints will send intimation to the
EMC for analysis of specific parameters and send lab reports through online system within 710 days. The form is attached as Annexure- I.
If CIR would not be submit within 07 days an ALERT will be generate to warn, and
reminder will be send to field officers.

Step 4: Resolution and Response


Following an appropriate consideration and investigation step, the Director C&C or AD
Complaints will review the CIR and Lab analysis report. If evidence finds any offense, the
case proceeds for personal hearing through a notice. If no evidence find, the case will be
closed by the DG-EPA in case of A&B category and Director C&C for category C
complaints.
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Personal Hearing Notice (PHN) will intimate the date & time to concerned field staff, alleged
unit through SMS and email copy to DG office. Field staff will be responsible to deliver the
notice and upload Service delivery online.
The suspected offender will be asked to present its point of view along with evidences
through a written reply/response that will be uploaded to the CMS directly by the complainant
or through FCO.
Director C&C will examine the reply of respondent if reply finds satisfy it may close the case.
At the time of closing the complaint, the Director will ensure appropriate records are kept
including steps taken, the outcome and any follow-up action required.
If reply is not satisfies the case proceeds for issuance of Environment Protection Order (EPO).
The online EPO will be issued and delivered by field staff.
Field staff will verify EPO direction online after stipulated time as mentioned in EPO. As
stipulated time will be complete a reminder will be sent to Field staff for verification.
If compliance made as per the directions mentioned in EPO, the complaint will be closed and
intimation will be send to Complainant and all concerned officials.
In case of non-compliance the case would be forward to legal section for further necessary
actions, as shown in Fig. 4.2.
Complaints
(Received from the
public or otherwise)

Public Hearing
No

Complex Case?

Small EPO

Yes

Communication
with
proponent/Industry

Admonition/
Conditional Fine

Compulsory
Order
Request for
criminal
investigation

Complex Case?
Yes

No

Tribunal

Green Police
Action

Fig. 4.2: Approach for Prosecution of Polluters
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Step 6: Service Improvement





Any opportunity for improvement identified during the management of the complaint should
be notified to the relevant Director or Manager for implementation and included in the report
to Executive.
All complaints should be analysed to identify systematic, recurring and single incident
problems and trends, and to help eliminate the underlying causes of complaints.
FCO shall continue monitor the progress of the complaint until all reasonable internal and
external options of recourse are exhausted or the complainant is satisfied.

MANAGEMENT OF USUAL OR EXASPERATING COMPLAINANTS
The C&C Directorate will make every effort to investigate and respond to complaints to avoid
unnecessary diversion of its resources.
The following process provides guidance to the relevant staff regarding the classification and
management of usual or vexatious complainants:




After receiving a complaint for investigation and response, the FCO will do initially scrutiny
and may recommend that the complainant be treated as vexatious or typical. In making this
recommendation, the officer must take the following matters into regard:
o Whether the complaints process has been exhausted, with no new and meaningful being
provided by the complainant;
o Whether the complainant continually changes the substance of a complaint or raises new
issues to prolong the complaints resolution process;
o Whether the complaint lacks substance to the extent that it is out of proportion to its
significance;
o Whether the complainant repeatedly does not clearly identify the issues of the complaint
despite reasonable efforts to identify them, and
o Whether the complainant refuses to co-operate with the complaints investigation process
while still wishing their complaint to be resolved.
The FCO must seek endorsement from the Director C&C to treat a complainant as
vexatious/habitual/typical.
o the Complaints Coordinator will inform the complainants through online system that
EPA is declining to review or investigate the complaint any further with the reasons
for that decision
o in response to this, the complainant may lodge either an internal review of that
decision within 7 days through online system

REPORTING AND EVALUATION
The FCO will provide a summary report to Director C&C on monthly basis.
The FCO will also provide annual data of complaints handling to Director C&C and DG EPA for their
review and approval in order to share it with Strategy and Policy Directorate of EPD for State of
Environment (SoE) report of Punjab. This information may include, but not limited to the following;



number of complaints received
short description of the nature of each complaint
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ANNEXURE – A
NUMBER AND DISTRIBUTION OF MONITORING LOCATION
The EMC will develop a system which specifies an exclusive area, or spatial scale, that an air monitor
represents. The goal in establishing air monitoring sites is to correctly match the spatial scale that is
most appropriate for the monitoring objective.
EMC should design a monitoring plan for yearly basis in order to satisfy a variety of purposes,
including monitoring compliance with the PEQS/WHO, public reporting of the Air Quality Index
(AQI), assessing population exposure and risk from air toxics, determining pollution trends,
monitoring specific emissions sources, investigating background conditions, and evaluating computer
models.
Knowledge of existing air pollutants levels and pattern within the area are essential for deciding
number and distribution of stations. The air quality data was not available therefore number of
monitoring stations in a city are selected based on Population Fig.s which can be used as indicators of
region variability of the pollutants concentration.
A general guide is used for estimating no. of minimum stations in the cities of the Punjab Province
(major and intermediate cities) is described as follows:
Table 1.1: General guide for no. of stations vs population
Population
No of Stations
< 100000
1
100000 - 1000000
1+ 0.4 x per 100000 pop
100000 - 5000001
2 + 0.2 x per 100000 Population
> 5000000
4 + 0.15 x per 100000 Population
With reference to the above table, the number of air quality monitor/stations proposed in each city
with respect to its population is listed in Table 1.2.
Table 1.2: Proposed Number of Air Monitors/Stations in each city
City
No of Stations Population City
No of Stations
Bahawalpur 3.4
612800
Multan
6.8
Chiniot
1.8
191351
Muzaffargarh
1.8
D G Khan
2.48
378711
Okara
2.2
Faisalabad
8.6
3281725
R Y Khan
2.6
Gujranwala 6.6
2369049
Rawalpindi
6.8
Gujrat
2.6
400665
Sahiwal
2.6
Jhang
2.6
410884
Sargodha
4.2
Kasur
2.6
426411
Sheikhopura
2.6
Lahore
17.5
8681007
Sialkot
4.6

Population
2362136
180692
326726
426300
2406962
425819
789631
430792
953679

Monitoring Site selection Criteria
Since it is not possible to monitor everywhere in the province, so the air monitoring stations are
proposed for five large cities and 13 intermediate cities of Punjab. The initial selection of air
monitoring sites/locations in the city was based on following factors/layers:
 Population
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 Industrial Clusters
 Built-up area
 Roads
The exact location of a site is most often dependent on the logistics of the area chosen for monitoring,
such as site access, security, and power availability.
Proposed Monitoring Network
The 81 proposed sampling locations are listed in table 1.3, using the above mentioned criteria.
Table 1.3: Proposed Air Quality Monitoring Locations
AM_ID City
Name
Latitude
1
Bahawalpur
Machi Bazar
29.39422
2
Bahawalpur
Near Dr Raja Rd
29.40817
3
Bahawalpur
29.3829
4
Chiniot
31.71978
5
Chiniot
31.71655
6
D G Khan
30.06715
7
D G Khan
30.05034
8
Faisalabad
31.40042
9
Faisalabad
31.42072
10
Faisalabad
31.41799
11
Faisalabad
31.39299
12
Faisalabad
31.44677
13
Faisalabad
31.45414
14
Faisalabad
31.33553
15
Faisalabad
31.43243
16
Gujranwala
Gondlan wala Road
32.17262
17
Gujranwala
Mian Sansi Road
32.14162
18
Gujranwala
Near Hafizabad Road
32.15695
19
Gujranwala
Chaman Shah Road
32.14368
20
Gujranwala
G.T road
32.16112
21
Gujranwala
32.18655
22
Gujrat
32.57561
23
Gujrat
32.55285
24
Gujrat
32.57077
25
Jhang
31.25861
26
Jhang
31.27727
27
Jhang
31.26863
28
Kasur
Rail Road
31.10855
29
Kasur
Urdu Bazar
31.11987
30
Kasur
College Road
31.01834
31
Lahore
Multan Road
31.35309
32
Lahore
Ferozpur Road
31.54242
33
Lahore
Near Rohi Nala Road
31.41355
34
Lahore
Sanda
31.5616
35
Lahore
Mughalpura
31.56589
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Longitude
71.675923
71.668939
71.660373
72.973651
72.984835
70.630856
70.644564
73.081186
73.076376
73.047018
73.116768
73.043032
73.121423
73.418684
73.117865
74.172016
74.174711
74.157369
74.204502
74.188416
74.202999
74.082061
74.088632
74.068205
72.307243
72.321349
72.330138
74.456067
74.44917
73.850893
74.127126
74.317762
74.427675
74.299112
74.3698

Site Type
Market
City
Residential
Roadside
Industrial
Urban
City
Industrial
City Center
Roadside
City
Industrial
City
City
Residential
Roadside
Roadside
City Block
Residential
Roadside
Residential
Roadside
Industrial
Residential
City
City Center
Residential
Roadside
City
Roadside
Industrial
City Center
Rural
Roadside
Industrial
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36
37
38
39
40

Lahore
Lahore
Lahore
Lahore
Lahore

41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79

Lahore
Lahore
Lahore
Lahore
Lahore
Lahore
Lahore
Multan
Multan
Multan
Multan
Multan
Multan
Multan
Muzaffargarh
Muzaffargarh
Okara
Okara
R Y Khan
R Y Khan
R Y Khan
Rawalpindi
Rawalpindi
Rawalpindi
Rawalpindi
Rawalpindi
Rawalpindi
Rawalpindi
Sahiwal
Sahiwal
Sahiwal
Sargodha
Sargodha
Sheikhopura
Sheikhopura
Sheikhopura
Sialkot
Sialkot
Sialkot

Near G.T Road/Bara dari
road
Near Raiwind Road
Bund Road
Jail Road
Multan Raod
Near GT Rd Barki Road
Link
Near Bedian Rd/Ring road
Ravi Road
Misri Shah
Macloed Road
Gulberg

Circular Road
Iftikhar Janjua Road
Benazir Bhutto Road
Ghazi Road

Jail Road
City Road
Sheikhopura Fort Rd
Lhr_Sheikhupura_Fsd Rd
Kacha Shahab pura rd
Haji Pura Road
Kachehri Road
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31.61446
31.40931
31.53724
31.53861
31.46443

74.290842
74.228859
74.27107
74.33653
74.227028

City
Suburb
Roadside
City Center
Roadside

31.59913
31.46975
31.59719
31.5839
31.57095
31.51676
31.58869
30.19454
30.18403
30.20905
30.16934
30.19496
30.18071
30.22346
30.07299
30.08553
30.8089
30.80154
28.41902
28.42006
28.41038
33.62151
33.58733
33.64916
33.61218
33.62028
33.57392
33.60518
30.66164
30.67053
30.65517
32.07168
32.08622
31.71145
31.61948
31.70151
32.48353
32.48738
32.33111

74.527565
74.429439
74.299992
74.334822
74.331021
74.344403
74.418384
71.462096
71.4967
71.516498
71.468204
71.481836
71.4413
71.476593
71.192378
71.177759
73.451087
73.455963
70.289903
70.302967
70.303987
73.06212
73.053796
73.079704
73.010305
73.113666
73.119229
73.070929
73.101675
73.126379
73.084604
72.66907
72.661003
73.991611
74.247511
73.985068
74.51873
74.534028
74.349512

Rural
Suburb
Roadside
City
Roadside
City
Residential
City
Industrial
City
Residential
City Center
Roadside
Roadside
Road Side
City Wide
City Center
Residential
Industrial
City Center
Roadside
City Center
Road Side
Road Side
Road Side
City
City
Residential
City Center
Suburb
Residential
City
City Center
City Center
City
Residential
Industrial
City Center
City Center
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80
81

Sialkot
Sialkot

32.51742
32.4967

74.556654
74.524593

Residential
Roadside

ANNEX B: PARAMETERS NECESSARY FOR SURFACE WATER MONITORING,
DRINKING WATER MONITORING AND SOIL MONITORING
SN
1.

Parameters

Unit

pH

Waste water
and DW
√

Drinking water

√

√

√

√

√

√

√

2.

Temperature

0

3.

Electrical Conductivity

mS/cm

√

4.

Total dissolved solids

mg/L

√

5.

Total suspended solids

mg/L

√

6.

Chloride

mg/L

√

7.

Fluoride

mg/L

√

8.

Ammonia

mg/L

√

9.

Total Nitrogen

mg/L

C

Soil

√
√

√
√

√

√

√

10. Nitrate

mg/L

√

11. Nitrite

mg/L

√

12. Phosphate phosphorus

mg/L

√

13. Total hardness

mg/L

√

14. Total alkalinity

mg/L

√

15. COD

mg/L

√

16. BOD

mg/L

√

17. DO

mg/L

√

18. Oil & grease

mg/L

√

19. Sulphide

mg/L

√

20. Iron

mg/L

√

√

√

21. Manganese

mg/L

√

√

√

22. Zinc

mg/L

√

√

√

23. Lead

mg/L

√

√

√

24. Chromium

mg/L

√

√

√

25. Sodium

mg/L

√

√

√

26. Potassium

mg/L

√

√

√

27. Cadmium

mg/L

√

√

√

28. Nickel

mg/L

√

√

√

29. Arsenic

mg/L

√

√

√

30. Total coliform

CFU/100mL

√

31. Faecal coliform

CFU/100mL

√
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m3/sec

32. Flow rate

√

ANNEXURE C: PROPOSED RIVERS MONITORING LOCATIONS
WQS_ID

River Name

Latitude

Longitude

Type of site

1

Ravi

31.40629

74.103725

on River

2

Ravi

31.610305

74.297473

on River

3

Ravi

31.559921

74.260685

on River

4

Ravi

31.575675

74.269108

on River

5

Ravi

31.620102

74.319829

on River

6

Ravi

31.614005

74.313355

on River

7

Ravi

31.608015

74.293102

on River

8

Ravi

31.596455

74.281292

on River

9

Ravi

31.565223

74.26607

on River

10

Ravi

31.718383

74.471233

on River

11

Ravi

31.607202

74.287253

on River

12

Ravi

31.309382

73.916121

on River

13

Ravi

31.223464

73.737335

on River

14

Ravi

31.483398

74.205527

on River

15

Ravi

31.474177

74.166424

on River

16

Ravi

31.396101

74.057628

on River

17

Ravi

30.627708

71.828394

on River

18

Ravi

30.992326

73.296215

on River

19

Ravi

30.599661

72.733395

on River

20

Chenab

32.486027

74.09924

on River

21

Chenab

32.452463

74.027317

on River

22

Chenab

32.406912

73.969778

on River

23

Chenab

32.118737

73.305072

on River

24

Chenab

31.747347

72.949724

on River

25

Chenab

31.792266

72.99705

on River

26

Chenab

31.720876

72.908013

on River

27

Chenab

31.906972

73.150259

on River

28

Chenab

30.654232

71.830941

on River

29

Chenab

30.903296

71.99578

on River

30

Chenab

30.164526

71.340032

on River

31

Chenab

30.259579

71.374925

on River

32

Chenab

30.435248

71.502465

on River

33

Chenab

29.987654

71.210085

on River

34

Chenab

29.135983

70.702532

on River

35

Jhelum

32.64133

73.429804

on River

36

Jhelum

32.937798

73.749541

on River

37

Jhelum

32.919612

73.741884

on River

38

Jhelum

32.974648

73.781605

on River

39

Jhelum

32.891855

73.70264

on River
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40

Jhelum

32.75594

73.592568

on River

41
42

Jhelum

32.56786

73.060873

on River

Jhelum

32.498946

72.885236

on River

43

Jhelum

32.278323

72.371248

on River

44

Jhelum

32.238602

72.332962

on River

45

Jhelum

31.559027

72.12909

on River

46

Chenab

31.356702

72.261965

on River

47

Satluj

30.074934

73.166742

on River

48

Satluj

29.412246

71.598288

on River

49

Satluj

29.444792

71.650595

on River

50

Satluj

29.649368

72.181795

on River

51

Satluj

30.643189

74.09737

on River

52

Satluj

31.086049

74.642518

on River

53

Sindh

32.590148

71.443694

on River

54

Sindh

32.545978

71.499487

on River

55

Sindh

32.464612

71.450668

on River

56

Sindh

32.171697

71.261203

on River

57

Sindh

31.684667

70.953177

on River

58

Sindh

31.045367

70.807881

on River

59

Sindh

30.944241

70.845077

on River

60

Sindh

30.086417

70.79742

on River

61

Sindh

29.920199

70.799745

on River

62

Sindh

29.643556

70.697457

on River

63

Sindh

28.93219

70.476608

on River

64

Sindh

28.44051

69.739669

on River

65

Panjnad

29.150552

70.737806

on River

66

Panjnad

29.279823

70.963893

on River

67

Soan River

33.515066

73.085418

on River

68

Soan River

33.255152

72.254232

on River

69

Haro River

33.743608

72.38322

on River

70

Haro River

33.814283

72.516999

on River

71

Kurang River

33.554419

73.10547

on River

72

Kurang River

33.577949

73.114902

on River

73

Kurang River

33.579602

73.129584

on River

74

Ghambhir River

32.971732

72.495307

on River

75

Ghambhir River

33.141688

72.434561

on River

76

Islam Barrage

29.826576

72.549618

Barrage/Head works

77
78
79
80
81
82

Punjnad
Suleimanke
Sindhani
Trimmu
Balloki
Qudirabad

29.346413
30.377725
30.5729
31.145096
31.221625
32.321202

71.020994
73.866971
72.157865
72.146212
73.859529
73.685638

Barrage/Head works
Barrage/Head works
Barrage/Head works
Barrage/Head works
Barrage/Head works
Barrage/Head works

83

Taunsa

30.513513

70.851309

Barrage/Head works

84

Marala

32.672508

74.46488

Barrage/Head works

85

Rasul

32.681519

73.519422

Barrage/Head works
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86

Jinnah

32.917984

71.522812

Barrage/Head works

87

Chashma

32.443076

71.385975

Barrage/Head works

88
89

Khanki
Gudu

32.404739
28.42496

73.970583
69.71786

Barrage/Head works
Barrage/Head works

ANNEXURE D: LIST OF FACILITIES IN RESPECT OF WHICH POWERS ARE
DELEGATED TO DEPUTY AND ASSISTANT DIRECTORS (FIELD) IN-CHARGE
OF A DISTRICT UNDER THIS NOTIFICATION
a.

Acid tempering units;

t.

Small scale baking units;

b.

Asphalt plants;

u.

c.

Brick, charcoal and pottery kilns to
the extent of use of substandard
fuel(s) only;

Small scale carpet weaving and
washing units;

v.

Small scale embroidery and garment
stitching units;

d.

Cotton carding machines and cotton
waste ginning units;

w.

Small scale fibre glass processing
units;

e.

Cotton
waste
processing units;

x.

Small scale metal welding, bending
and cutting workshops;

f.

Fat melting units;

y.

g.

Improper disposal of solid waste;

Small scale spices, condiments and
grain grinding units;

h.

Improper handling, processing and
disposal of hospital waste;

z.

Small scale tobacco processing units;

aa.

Stand by power generators;

i.

Iron trunk making units;

bb.

j.

Junk yards;

Stone crushing, cutting and grinding
units;

k.

Metal extraction
burning units;

cc.

Unauthorized
units;

l.

Plastic and polymer burning;

dd.

m.

Pneumatic press, sheer cutter and
moulder causing noise or vibrations;

Waste batteries
processing units
procedures;

ee.

n.

Power looms;

o.

Printing press;

Workshops for motor vehicles
including spray painting units and
service stations;

p.

Raw hides storage, salting and
desalting units;

q.

Saw machines, furniture and wood
works, painting and polishing units;

r.

Sizing units;

s.

Slaughter
slaughtering;

washing

through

houses,
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ANNEXURE E: ENVIRONMENTAL COMPLAINT REGISTRATION FORM
Field (Project details)

Description

Name of Complainant:
Complaint Date:
Address of Complainant
CNIC Number:
Email Address:
Mobile, Residential/office

Contact number

Name and Address of Unit/activity/project Details; District, City, Tehsil
against which complaint being filed:
GPS Coordinates:
Nature in which facility is located:

Residential, Commercial, Industrial, Agriculture,
Sensitive area, Residential cum commercial, others

Owner/ Chief Executive/ Chief Executive
Officer/ Proponent/ proprietor/ Partner of
the Unit:
List is attached

Type of Unit

Gaseous Emissions, water, waste water, solid
waste, odour, vibration, noise, social, others
residence/ _______________meters

Type of pollution caused by unit:

Distance of complainant’s
business from alleged Unit
Since how long agitated by activity

Number of persons effected by the Unit

5, 10, 20, >20*
Male___,
Female______,
Elder_________

Children______,

Name , distance of localities &
Approximate persons affected by violation
GPS Coordinates
Pictorial/Documentary
evidence/ Upload 1, 2 ,3,4,5
statements in support of allegations
Upload 1, 2 ,3,4,5
Upload Lab analysis
Upload
Attach copy of previous complaint
__ Undertaking; I do herby solemnly affirm that the above said information is correct to best of my
knowledge and information.
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ANNEXURE F: COMPLAINT INFORMATION REPORT
Field
(Project details)
Name of Inspecting officer:

Description

Inspecting Date:
Authorized By
Time
Inspection Type:

Routine Inspection,
Re-Inspection
Special Inspection
Compliance inspection

Name of Industry:
Details; District, City, Tehsil

Address of industry:

Owner/ Chief Executive/ Chief
Executive Officer/ Proponent/
proprietor/ Partner of the
Unit:
CNIC
GPS Coordinates:
Nature in which facility is Residential, Commercial, Industrial, Agriculture, Sensitive area,
Residential cum commercial, others
located:
Name of police station, SHO, phone, Address
Police Station:
Date/ year of Establishment of
industry:
Industry ID number
Date of Contravention
Approximately
Production:

quantity

of

_____________Tonnes

Raw material used:
Product manufactured
waste produce:

Waste water (m3),
solid waste (kg), Gaseous Emissions, noise, vibration, odour,
others

Pollution control devices
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Areas of pollution
• Wastewater
•

Water

•

Ground water

•

Soil

•

Gaseous
Emissions

•

Solid waste

•

Noise

Device type & Efficiency
of
Capacity
Equipment/device
Compliance
Non Compliance
Not working
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•

Others

Observation

Physical
measurements

Does the facility require environmental approval :

Yes, No date number

If yes please mention section(s) of law, rule or
regulations
0.5km
1km
2km
Impact of violations on Water body , Air, trees, local Parameter Low Medium High
environment, public health, safety,
Water
Air
Tree
Local
environment
Public
health
safety
A
Main Findings
B
C
D
Recommendations control or remedy environmental
damage
Name , distance of localities & Approximate persons
affected by violation
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ANNEXURE G: ENVIRONMENTAL LABORATORY REPORT
Field

Description

(Project details)
Name of testing
Laboratory
status

Registration No.

ISO

Date of Testing
GPS Coordinates
Parameters

No. of Location
test

Method for Observed
testing
value

Permissible
value,

Time
weighted
average

1
2
3
4

5
6
7
Sample collected By
Designation
To be used by
In charge
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ANNEXURE H: ENVIRONMENTAL PROTECTION ORDER
Field

Description

(Project details)
Name of Industry
Address of Industry

District, Tehsil, Town

Police station
Owner/
Chief
Executive/
Chief
Executive
Officer/
Proponent/
proprietor/ Partner of the Unit:
Contact number

Mobile, Residential, office

Allegation against Industry
Direction issued to Industry

Installation_____

Verification

Replacement______
Monitoring_______
Reporting________
Restoration_______
Timelines for compliance of above Days , hours, Week
directions
Consequences of failure to comply with
above directions as per section 17 of
PEPA
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ANNEXURE I: COMPLAINT MANAGEMENT SYSTEM FLOW CHART

Legal Report – Submission 4.2

Page No 74

