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ACRONYMS

Abbreviation |

Original Name

@ Organization and scheme

AJK Azad Jammu and Kashimir

C/P Counterpart Personnel

CLEAN Central Laboratory for Environmental Analysis and Networking
DG Director General

EMS Environmental Monitoring System Project
ISO International Organization for Standard
JCC Joint Coordinating Committee

JET JICA Expert team

KP Khyber Pakhtun Khwa Province

M/M Minutes of Meeting

M-M Man Months

NEQS National Environmental Quality Standards
NWFP North West Frontier Province

Pak-EPA Pakistan Environmental Protection Agency
PC-1 Project Commission Form -1

PDM Project Design Matrix

PO Plan of Operation

PR Progress Report

PSC Project Steering Committee

SMART Self Monitoring And Reporting Tool
U.S.EPA United States Environmental Protection Agency
WG Working Group

WHO World Health Organization

@ Technical Terms

AAS

Atomic Absorption Spectrophotometer/ Atomic Absorption Spectrophotometry

BOD Biochemical Oxygen Demand

CO Carbon Monoxide

COD Chemical Oxygen Demand

CSD Circuit Switched Data

Ccv Coefficient of Variation

DL Detection Limit

DO Dissolved Oxygen

EC Electric Conductivity

ECD Electron Capture Detector

FID Flame lonization Detector

GC Gas Chromatograph/ Gas Chromatography
GSM Global System for Mobile Communications
HC Hydrocarbon

HV High Volume Air Sampler

IC lon Chromatograph/ lon Chromatography
IDL Instrument Detection Limit

MDL Method Detection Limit

MQL Method Quantitation Limit

NO Nitrogen Monoxide

NO, Nitrogen Dioxide

NOx Nitrogen Oxides

O3 Ozone

PM Particulate Matter

PM10 Particulate Matter less than 10 micrometer
PM2.5 Particulate Matter less than 2.5 micrometer
QA/QC Quality assurance/ Quality control

QL Quantitation Limit

SOz Sulfur Dioxide

SOP Standard Operating Procedures

SPM Suspended Particulate Matters

SQL Structured Query Language

TDS Total Dissolved Solid

TSP Total Suspended Particulates

TSS Total Suspended Solid

UPS Uninterruptible Power Supply
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CHAPTER 1 OUTLINE OF THE PROJECT

1.1 Background

Air and water pollution are on the rise in Pakistan due to automobile emissions as well as wastewater
discharge from domestic and industrial sources. According to the Pollution Conditions Survey
conducted by the Japan International Cooperation Agency (JICA) in 2000, the concentration of pollutants
exceeds the Japanese or the World Health Organization (WHO) environmental standards by 20-90%.
Concern is growing over the emission of particulate matters in the atmosphere, seepage of wastewater

into aquifers, and adverse health effects on population.

Pakistan, with the assistance of the Canadian International Development Agency (CIDA), established the
National Conservation Strategy (NCS) in 1992 and the National Environmental Action Plan (NEAP), a
plan based on the NCS, in 2001. Currently the country works with the United Nations Development
Program (UNDP) in jointly implementing this plan.

However, the country had not established environmental standards that suit its conditions, and laws and
regulations on pollution control are not being fully enforced, primarily, due to non-existence of
environmental monitoring network and lack of personnel. These issues must be addressed for appropriate

environmental administration.

Given this situation, the establishment of an environmental monitoring system is urgently required to
conduct appropriate environmental administration. With the aim of establishing the basis of a
permanent nationwide environmental monitoring system in Pakistan, under the “Establishment of
Environmental Monitoring System” grant aid project of 2006, the Japanese government has built a
Central Laboratory for Environmental Analysis and Networking (CLEAN) in Islamabad, and completed
the implementation of air and water quality monitoring systems and the installation of analysis equipment
in April 2007.

Regarding this technical cooperation project, the first and second preliminary studies were completed in
February 2006 and September 2007, respectively. After reaching an agreement on the basic framework
of the project, Record of Discussion (R/D) was signed in November 2008. Based on this agreement, the

Project started in February 2009.

1.2 Objectives of the Project

Based on the vision that Pakistan will adopt appropriate environmental administration using facilities and
equipment that were introduced through the “Establishment of Environmental Monitoring System” grant
aid project of 2006, the overall goal of the project was to ensure that an environmental monitoring system
based on the results of this project will be implemented and be functional. The project purpose was to
reinforce the capability of Pak-EPA and provincial-EPAs in implementing environmental monitoring of

air and water quality.



Table 1.2.1  Objectives and Outputs of the Project

Overall Goal

Environmental monitoring systems are in place at the Federal EPA
(Pak-EPA) and Provincial EPAs.

Project Purpose

Pak-EPA's and Provincial EPAs" capacity of environmental monitoring
of air and water is enhanced.

Output 1

Pak-EPA and Provincial EPAs are capable of formulating
Environmental monitoring plans.

Output 2

Pak-EPA and Provincial EPAs are capable of measuring all the
parameters of National Environmental Quality Standards (NEQS)
based on uniform methodologies of sampling measurements and
analysis.

Output 3

Laboratory Management System is improved and Quality Assurance/
Quality Control (QA/QC) system is established at Pak-EPA and
Provincial EPAs.

Output 4

Pak-EPA and Provincial EPAs are capable of interpreting and
evaluating monitoring data based on the internationally recognized
environmental standards/ NEQS.

Output 5

Based on the Pakistan nationwide environment data management
system, Pak-EPA and Provincial EPAs are capable of compiling
monitoring data and disseminating to the public.

1.3 Project Area

The project area consisted of Islamabad, Sindh, Punjab, KP, and Balochistan. The JICA Expert Team

(JET) was based in Islamabad where the Pakistan Environmental Protection Agency (Pak-EPA) is located

(See Project location map). Since JET was not able to visit Peshawar and Quetta due to security concerns,
the counterpart personnel (C/P) of KP-EPA and Balochistan-EPA visited the three other EPAs so they

could participate in the joint training.

1.4 Project Schedule

The overall project schedule is given in Figure 1.4.1. The total duration of the Project

approximately 37 months from February 2009 to February 2012.

was

Year
Month

2010

2012

234

o

2009 7
5]6]7[8]0[f0]11[12| 1[2][3]4 6] 7[8]0[10[11]12| 1 [2[3[4][5]6]7[8][09]0[11]12

Activity in Pakistan

-

PSC A/JCC A A A A A A A
Evaluation A A
Progress Report A A A A A A
Final Report A A N A
Completion Report A A

1.5 Project Organization

(1) Counterparts

The JICA counterpart organizations were Pak-EPA and provincial EPAs.

implementing organization for the project.

organizations.

defined in the first Joint Coordinating Committee (JCC) meeting.

Figure 1.4.1 Project Schedule

Pak-EPA was the
Pak-EPA and Provincial EPAs were the executing

Before the scopes of responsibility were determined, specific assignments were

In addition, considering the




practical implementation body of the Project, laboratory staff was also included and participated as

C/P. The list of counterpart is attached as Appendix-1.

Table 1.5.1  Counterpart Organizations
No. Responsibilities Work Description/Position Organization
1 National Project Director Director General Pak-EPA
2 i Provincial Project Director Director General Punjab-EPA
3  Provincial Project Director Director General Sindh-EPA
4  Provincial Project Director Director General KP-EPA
5  Provincial Project Director Director General Balochistan-EPA
6  Project Manager Director Pak-EPA
7  Environmental Monitoring Plan Director Pak-EPA
8 | Environmental Monitoring Plan Deputy Director (Lab.) Punjab-EPA
9  Environmental Monitoring Plan Director (Lab.) Sindh-EPA
10 Environmental Monitoring Plan Director KP-EPA
11 | Environmental Monitoring Plan Deputy Director (Lab.) Balochistan-EPA
12  Water Monitoring Chemist (Water)
13 | Air Monitoring Chemist (Air) Pak-EPA
14 | Water Monitoring Research Officer .
15 | Air Monitoring Research Officer Punjab-EPA
16 | Water Monitoring Deputy Director (Lab.) —
17  Air Monitoring Deputy Director (Lab.) Sindh-EPA
18 Water Monitoring Chief Analyst
19  Air Monitoring Senior Analyst KP-EPA
20 | Water Monitoring ASS'Sta.nt Director
(Technical/Lab.) .
. . Balochistan-EPA
21 Air Monitorin Assistant Director
9 (Technical/Lab.)

(2) JICA Expert Team

The members of JET are as listed in Table 1.5.2.

Table 1.5.2

JICA Expert Team

Responsibilities

Name

Team Leader/Environmental Monitoring Plan

Daisaku Kiyota

Nobuyuki Sato/

Water Quality Monitoring A

Michiaki Hosono

Water Quality Monitoring B

Takashi Onuma

Water Quality Monitoring C

Kenichi Kuramoto

Air Quality Monitoring A

Toshiharu Ochi

Air Quality Monitoring B

Mitsuru Fujimura/
Takahisa Sato

Quality Assurance/Quality Control

Kazuyoshi Kageyama

Data Communication

Tatsuya Akimoto

Coordinators

Takuya Harada/
Daniel Neagari/
Masato Motoki

1.6 Transition of Project Design Matrix (PDM)

The PDM was modified twice through two JCC meetings.

All versions of PDM, Ver.0 to Ver.2, are as shown in the following Tables.

highlighted by gray background.

The final version is PDM Version 2 (Ver.2).

The modified lines are



Table 1.6.1

Original PDM (PDM Ver.0)

Name of Project: The Project for Establishment of Environmental Monitoring System in the Islamic Republic of Pakistan

Terms of Project: Three years

Project Area: Whole Pakistan, mainly Islamabad and Punjab, Sindh, KP and Balochistan Province.
Target Group: Pak-EPA and four Provincial EPAs.

Ver.0

Narrative Summary

Objectively Verifiable Indicators

Means of Verification

Important Assumptions

Overall Goal
Environmental monitoring systems are
place at the Federal and Provincial EPAs.

1 Each EPA can secure the budget for
environmental monitoring.

2 Each EPA formulates
monitoring plans by themselves

3 Pak-EPA and the provincial EPAs publish
environmental monitoring reports in a regular
basis.

environmental

1 Budget plan
2 EPA's monitoring pan

3 EPASs web-sites
brochures

and

-Environmental

commitment of the
government of
Pakistan will not be
changed

-Government laws /

regulations/
standards related to
environmental
monitoring are
formulated.

Project Purpose

The federal and Provincial EPA’s capacity of
environmental monitoring on air and water
is enhanced.

1 Environmental monitoring reports including the
interpretation and evaluation of the water and
ambient air quality in the pilot areas are
published by Pak-EPA and provincial EPAs.

2 The monitoring results with appropriated
significant digits required for NEQSs are
obtained.

3 Laboratory in each EPA is properly operated
and maintained based on QA/QC system.

1 Environment reports
2 Accuracy control surveys

3 Maintenance records
/Questionnaire

-Duties and

responsibilities of
Pak-EPA and
provincial EPAs will
not be changed

-Budget for post PC-1

period is secured by
the Government of
Pakistan

Output 1

Pak-EPA and Provincial EPAs are capable
of formulating

Environmental monitoring plans.

1-1 Organizational setup the environmental
monitoring is established.

1-2 A guideline of environmental monitoring is
prepared.

1-3 Environmental monitoring plans in pilot
areas are formulated in each EPA.

1 Organization Chart in each
EPA.

2 Technical guideline of
environmental monitoring.

3 Environmental monitoring
plans

Output 2

Pak-EPA and Provincial EPAs are capable
of measuring all the parameters of National
Environmental Quality Standards (NEQS)
based on uniform methodologies of
sampling measurements and analysis.

2-1 SOP for each parameter is developed.

2-2 Maintenance plans and manuals of the
equipment are formulated and in place.

2-3 Quality control methods for sampling and
analysis are operated in each laboratory.

1 SOP

2 Maintenance plans and
manuals for the equipment

3 Quality control records and
log books of analysts




2-4 The analytical results of each reference
material are put into their certified ranges.

4 Results of chemical
analysis based on certified
reference materials

Output 3

Laboratory  management system s
improved and Quality Assurance /Quality
Control (QA/QC) system is established in
Pak-EPA and Provincial EPAs.

3-1 Laboratory management manual is prepared
in each EPA.

3-2 QA/QC organization is established in each
EPA.

3-3 QA/QC activity plans are prepared.

1 Laboratory management
manuals

2 QA/QC organization charts
3 QA/QC activity plans.

Output 4
4 Pak-EPA and Provincial EPAs are capable

4-1 Qualities of river waters and ambient air are
evaluated based on the internationally

1 Draft monitoring reports in
each EPA

of interpreting and evaluating monitoring recognized standards in the pilot areas 2 Inventory of pollution
data based on the internationally | 4-2 Pollution sources and pollution loadings are | sources

recognized  environmental  standards/ estimated based on the environmental | 3 Environmental
NEQS. monitoring data in the pilot areas. management plan(s)

4-3 Environmental management plan(s) are
prepared for at least one pilot area.

Output 5 5-1 Nationwide environment data management | 1 Nationwide environment
Based on the Pakistan nationwide system is in place data management system

environment data management system,
Pak-EPA and Provincial EPAs are capable
of compiling monitoring data and
disseminating to the public.

5-2 EPAs websites are properly updated.

5-3 National and provincial environmental
monitoring reports are published at least
once during project period.

diagram
2 Data upload records

3 National and provincial
environmental monitoring
reports

Activity

1-1 Capacity assessment of EPAs.

1-2 Organization setup for environmental
monitoring.

Training of a developing process of an
environmental monitoring plan.

Development of a technical guideline
for developing environmental
monitoring plans.

Selection of pilot areas.

Collection of relevant information
required for the development of the
monitoring plan such as meteorological
data and those on pollution sources in

1-3

1-4

1-5
1-6

Input

1. Japanese side
1) Short term experts
2) Training in Japan
3) Training in Pakistan
4) Equipment

2. Pakistan side
1) Counterpart personnel
2) Building and facilities
3) Project operation and maintenance cost

Preconditions

Financial and human
resources are
allocated each EPA to
implement the project
during the project
period




1-7

1-8

1-9

the pilot areas.

Development of environmental
monitoring plans in pilot areas.

Implementations of  environmental
monitoring plans in pilot areas.

Revision of environmental monitoring
plans and technical guideline based on
the actually obtained monitoring data.

2-1
2-2

2-6

2-7

2-8

Capacity assessment of EPAs

Selection of appropriate methodologies
for sampling, measurements and
physical, chemical and bacteriological
analysis of each parameter.

Training on sampling, measurements
and analysis of effluents and flue gas in
point and non-point emission sources.

Training on sampling, measurements
and analysis of natural water and
ambient air.

Development/Modification of the
standard operation procedures (SOP)
for each parameters

Introduction of quality control methods
for sampling, measurements and
analysis.

Preparation and utilization of
maintenance plans and manuals of the
equipment and setting up of Laboratory
Management System.

Revision of maintenance plans and
manuals of the equipment, and
Laboratory Management Systems.




3-1
3-2

3-3

Capacity assessment of the EPAs.

Training on laboratory management
based on the 1ISO17025.

Preparation of a laboratory
management manual, establishment of
QA/QC organization and development
of QA/QC activity plan in each EPA.

The QA/QC system is run based on the
activity 3-3.

4-1
4-2

4-3

4-4

Capacity assessment of EPAs.

Training on data processing and
interpreting methods.

Training on interpretation and
evaluation of the monitoring data
obtained in the pilot areas by the
internationally recognized standards/
NEQS.

Preparation of (an) environmental
management plan(s) for pilot area(s).

5-1
5-2

5-5

5.6

Capacity assessment of EPAs.

Training on data processing with
accumulated monitoring data.

Establishment of a  nationwide
environment data management
system.

Data input by each EPA based on the
activity 5-3.

Upload of the ambient air and water
quality monitoring data on EPA%
websites.

Publishing of national and provincial
environmental monitoring report as a
part of preparing state environmental
report.




Table 1.6.2

Modified PDM (PDM Ver.1)

Name of Project: Technical Cooperation for Establishment of Environmental Monitoring System in the Islamic Republic of Pakistan

Terms of Project: Three years

Project Area: Whole Pakistan, mainly Islamabad and Punjab, Sindh, KP and Balochistan Province.

Target Group: Pak-EPA and four Provincial EPAs.

PDM Ver.1 (changed at Mid-Term Review on 2nd of July, 2010)

and maintained based on QA/QC system.

Narrative Summary Objectively Verifiable Indicators Means of Verification Important Assumptions
Overall Goal 1 Each EPA can secure the budget for |1 Budget plan - Environmental
Environmental monitoring systems are| environmental monitoring. 2 EPA's monitoring pan commitment of the
place at the Federal and Provincial EPAs. | 2 Each EPA formulates environmental monitoring | 3 EpPAs ~ web-sites  and | 9°vernment of
plans by themselves brochures Pakistan will not be
3 Pak-EPA and the provincial EPAs publish changed
environmental monitoring reports in a regular - Government  laws /
basis. regulations/ standards
related to
environmental
monitoring are
formulated.
Project Purpose 1 Environmental monitoring reports including the | 1 Environment reports - Duties and
The federal and Provincial EPA's capacity | interpretation and evaluation of the water and | 2 Accuracy control surveys responsibilities of
of environmental monitoring on air and ambient air quality in the pilot areas are 3 Maintenance records Pak-EPA and
water is enhanced. prepared by Pak-EPA and provincial EPAs. JQuestionnaire provincial EPAs will not
2 The monitoring results with appropriated be changed
significant digits required for NEQS are - Budget for post PC-1
obtained. period is secured by
3 Laboratory in each EPA is properly operated the  Government of
Pakistan

Output 1

Pak-EPA and Provincial EPAs are capable
of formulating Environmental monitoring
plans.

1-

1 Responsible  person for  formulating
environmental monitoring plan (air/water)
are properly assigned.

1-2 A guideline of environmental monitoring is

1-

prepared.

3 Environmental monitoring plans
areas are formulated in each EPA.

in pilot

1 Organization Chart with the
responsible persons
(formulation/ authorization)
in each EPA.

2 Technical  guideline
environmental monitoring.

monitoring

of

3 Environmental
plans.

- Transfer or resignation
of assigned stuff(s) is
(are) not occurred.




Output 2 2-1 (water) SOP for 30 parameters of NEQS. 1 SOPs for defined
2. Pak-EPA and Provincial EPAs are (Air-Ambient) SOP for 8 parameters parameters
capable of measuring the selected (Air-Emission) SOP_ for 15 particular | 2 Maintenance plans and
parameters of National Environmental parameters in NEQS defined by the Expert |  manuals for the equipment
Quality Standards (NEQS) based on is developed. .
uniform methodologies of sampling i 3 Quality control records and
measurements and analysis. 2-2 Malptenantce ﬁ:lans |atn?j m(ziapualls of the | |og books of analysts
equipment are formulated and in place. 4 (Water) Results of chemical
2-3 Quality control methods for sampling and | analysis based on QC
analysis are operated in each laboratory. samples
2-4 (Water) The analytical results of QC samples |  (Ajr-Ambient) Record of the
of are put into 20% range of QC sample | maintenance check sheet
while target parameters will be differently |  for monitoring station.
defined in each EPA, Pak-EPA is 16, (Air-Emission) Recordet
Punjab-EPA is 18, Sindh-EPA is 7, KP-EPA the check sheet for PG250
is 11 and Balochistan-EPA is 11. analyzer
(Air -Ambient) The difference of calibration ’
factors of each air analyzer is less than 4 %
at every calibration.
(Air-Emission) The difference of calibration
factors of PG250 is less than 4 % in every
measurement.
Output 3 3-1 Laboratory management manual is prepared | 1 Laboratory = management
Laboratory Management System s in each EPA. manuals
improved and Quality Assurance /Quality | 3-2 Responsible person(s) for QA/QC is (are) | 2 Organization charts, and |. Transfer or resignation
Control (QA/QC) system is established in properly assigned on the work process | Assignment chart on the | of assigned stuff(s)
Pak-EPA and Provincial EPAs. chart. work process flow. is(are) not ocecurred.
3-3 QA/QC activity plans are prepared. 3 QA/QC activity plans.
Output 4 4-1 Qualities of river waters and ambient air are | 1 Results of  evaluation
Pak-EPA and Provincial EPAs are capable evaluated based on the internationally| process on  monitoring
of interpreting and evaluating monitoring recognized standards in the pilot areas report in pilot area.
data based on the internationally | 4-2 Pollution sources and pollution loadings are
recognized environmental standards/ presumed based on the environmental 2 Result of estimation
NEQS. monitoring data in the pilot areas. processes - Legal background to
. ' support or give
4-3 Conceptual environmental management

authority to EPAs is




secured while their
ability of formulating
policy and conduction
of it is secured.

plan(s) are proposed for at least one pilot
area.

3 Conceptual environmental
management plan(s).

Output 5 5-1 Nationwide environment data management | 1 Nationwide environment | - The Data is properly
Based on the Pakistan nationwide system is in place. data management system approved and
environment data management system, | 5.2 Pak-EPAs Websites are properly updated. diagram. authorized by Pakistan
Pf k-EPA a.?d Provmcn_a}:l EPAs a:jretcapabli 5-3 Environmental monitoring report in pilot |2 Data upload records. g?ge;?m;r;te dures with
of ~ compiiing ~ monttoring ata an areas is published at least once during | 3 Published environmental properp '

01

disseminating to the public.

project period.

monitoring report in pilot
areas.

Activity
1-1 Capacity assessment of EPAs.

1-2 Organization setup for environmental
monitoring.

1-3 Training of a developing process of an
environmental monitoring plan.

1-4 Development of a technical guideline
for developing environmental
monitoring plans.

1-5 Selection of pilot areas.

1-6 Collection of relevant information
required for the development of the
monitoring plan such as
meteorological data and those on
pollution sources in the pilot areas.

1-7 Development of environmental
monitoring plans in pilot areas.

1-8 Implementations of environmental
monitoring plans in pilot areas.

1-9 Revision of environmental monitoring
plans and technical guideline based on
the actually obtained monitoring data.

Input

1. Japanese side
1) Short term experts
2) Training in Japan
3) Training in Pakistan
4) Equipment

2. Pakistan side
1) Counterpart personnel
2) Building and facilities
3) Project operation and maintenance cost

Preconditions

Financial and human
resources are
allocated each EPA to
implement the project
during the project
period
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2-1

2-4

2-5

2-6

2-8

Capacity assessment of EPAs

Selection of appropriate
methodologies for sampling,
measurements and physical, chemical
and bacteriological analysis of each
parameter.

Training on sampling, measurements
and analysis of effluents and flue gas
in point and non-point emission
sources.

Training on sampling, measurements
and analysis of natural water and
ambient air.

Development/Modification  of  the
standard operation procedures (SOP)
for selected parameters

Introduction of quality control methods
for sampling, measurements and
analysis.

Preparation and utilization of
maintenance plans and manuals of the
equipment and setting up of
Laboratory Management System.

Revision of maintenance plans and

manuals of the equipment, and
Laboratory Management Systems.

Capacity assessment of the EPAs.

Training on laboratory management
based on the ISO17025.

Preparation of a laboratory
management manual, establishment
of QA/QC organization and
development of QA/QC activity plan in
each EPA.

The QA/QC system is run based on




Cl

the activity 3-3.

4-2

4-3

Capacity assessment of EPAs.

Training on data processing and
interpreting methods.

Training on interpretation and
evaluation of the monitoring data
obtained in the pilot areas by the
internationally recognized standards/
NEQS.

Preparation of (an) environmental
management plan(s) for pilot area(s).

5-5

5.6

Capacity assessment of EPAs.

Training on data processing with
accumulated monitoring data.

Establishment of a nationwide
environment data management
system.

Data input by each EPA based on the
activity 5-3.

Upload of the ambient air and water
quality monitoring data on Pak-EPA's
websites.

Publishing of environmental
monitoring report in pilot areas.
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Name of Project: Technical Cooperation for Establishment of Environmental Monitoring System in the Islamic Republic of Pakistan

Terms of Project: Three years

Table 1.6.3 PDM Version 2

Project Area: Whole Pakistan, mainly Islamabad and Punjab, Sindh, KP and Balochistan Province.

Target Group: Pak-EPA and four Provincial EPAs.

PDM Ver.2 (change at 4th JCC on 2nd of March, 2011)

Narrative Summary

Objectively Verifiable Indicators

Means of Verification

Important Assumptions

water is enhanced.

published by Pak-EPA and at least one of the
provincial EPAs

2 The monitoring results with appropriated
significant digits required for NEQS are
obtained by Pak-EPA.

3 QA/QC system in Pak-EPA and at least one of
the provincial EPAs are initiated through
development of regulation(s) and manual(s).

3

Activities
Maintenance records

Overall Goal 1 Each EPA can secure the budget for|1 Budget plan + Environmental
Environmental monitoring systems are| environmental monitoring. 2 EPA's monitoring pan commitment of the
place at the Federal and Provincial EPAs. |2 Each EPA formulates environmental monitoring |3 EpAs ~ web-sites ~ and | d°vernment of
plans by themselves brochures Pakistan will not be
3 Pak-EPA and the provincial EPAs publish changed
environmental monitoring reports in a regular - Government  laws /
basis. regulations/ standards
related to
environmental
monitoring are
formulated.
Project Purpose 1 Environmental monitoring reports including the | 1 Environment reports - Duties and
The federal and Provincial EPAs capacity | interpretation and evaluation of the water and | 2 Record of Accuracy control | responsibilities of
of environmental monitoring on air and ambient air quality in the pilot areas are Pak-EPA and

provincial EPAs will not
be changed

- Budget for post PC-1

period is secured by
the Government of
Pakistan

- Budget for post PC-1

period is secured by all
Provincial EPA

Output 1

Pak-EPA and Provincial EPAs are capable
of formulating Environmental monitoring
plans.

1-1 Responsible person(s) for formulating
environmental monitoring plan (air/water) are
properly selected by Each Provincial EPA.

1-2 A guideline of overall environmental
monitoring is prepared by Pak-EPA.

1-3 Environmental monitoring plans in pilot areas

Organization Chart with the
responsible persons
(formulation/ authorization)
in each EPA.

Technical  guideline
environmental monitoring

of

- Transfer or resignation

of assigned stuff(s)
is(are) not occurred.
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are formulated as follows; 3 Environmental monitoring
(Ambient Air) Pak-EPA, Punjab-EPA and | Plans
Sindh-EPA.
(Emission (Air)) Pak-EPA, Punjab-EPA and
Sindh-EPA.
(Ambient  Water) Pak-EPA, Punjab-EPA,
Sindh-EPA, KP-EPA and Balochistan EPA.
(Effluent  (water)) Pak-EPA, Punjab-EPA,
Sindh-EPA, KP-EPA and Balochistan EPA.
Output 2 2-1 Following parameters are prepared in SOPs for defined
Pak-EPA and Provincial EPAs are capable association with Pak-EPA, Punjab-EPA, parameters

of measuring the major parameters of
National Environmental Quality Standards
(NEQS) based on uniform methodologies
of sampling measurements and analysis.

Sindh-EPA, KP-EPA and Balochistan EPA;;
(water) SOP for 30 parameters of NEQS
(Air-Ambient) SOP for 8 parameters

(Air-Emission) SOP for 15 particular
parameters in NEQS defined by the Expert is
developed

Maintenance plans and manuals of the
equipment are formulated and in place in
association with Pak-EPA, Punjab-EPA,
Sindh-EPA, KP-EPA and Balochistan EPA.

Quality control records and log books of
analysis are kept as follows;

(Air Monitoring Stations) Pak-EPA and
Punjab-EPA

(Analytical Equipments)
Punjab-EPA and Singh-EPA

(Water) The analytical results of QC samples
are put into 20% range of QC sample in
Pak-EPA, Punjab-EPA and Sindh-EPA while
target parameters will be differently defined
in each EPA.

(Air -Ambient) The difference of calibration
factors of each air analyzer is less than 4 %
at every calibration in Pak-EPA, Punjab-EPA

2-2

2-3

Pak-EPA,

2-4

Maintenance plans and
manuals for the equipment

Quality control records
and log books of analysts

(Water) Analytical results
of standard solutions or
QC samples prepared by
expert.

Since the nature of the
method of analyzing target
parameters of Air pollution
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and Sindh-EPA.

(Air-Emission) The difference of calibration
factors of PG250 is less than 4 % in every
measurement in Pak-EPA, Punjab-EPA and
Sindh-EPA.

in this project, calibration
and maintenance of the
equipment shall be served
as this objective, thus, no
particular activities will be
carried out.

Output 3

Laboratory Management System s
improved and Quality Assurance /Quality
Control (QA/QC) system is established in
Pak-EPA and Provincial EPAs.

3-2

3-3

Laboratory management manual is prepared
in each EPA.
Responsible person(s) for QA/QC is (are)
properly selected on the work process chart
by each EPA

QA/QC activity plans are prepared in each
EPA.

1 Laboratory
manuals

2 QA/QC organization charts,
and assignment chart on
the work process flow.

3 QA/QC activity plans.

management

- Transfer or resignation
of assigned stuff(s)
is(are) not occurred.

Output 4
Pak-EPA and Provincial EPAs are capable
of interpreting and evaluating monitoring

data based on the internationally
recognized  environmental standards/
NEQS.

4-1

4-2

4-3

Qualities of river waters and ambient air are
evaluated based on the internationally
recognized standards as follows;

(Air Quality at Air Monitoring Station)
Pak-EPA, Punjab-EPA, Sindh-EPA, KP-EPA,
Balochistan-EPA

(Water Quality at Pollution Source) Pak-EPA,
Punjab-EPA, Sindh-EPA

(Water Quality) Pak-EPA, Punjab-EPA,
Sindh-EPA, KP-EPA, Balochistan-EPA

Pollution sources and pollution loadings are
presumed based on the environmental
monitoring data as follows;

(Air Quality at Air Monitoring Station)
Pak-EPA, Punjab-EPA, Sindh-EPA, KP-EPA,
Balochistan-EPA

(Water Quality) Pak-EPA, Punjab-EPA,
Sindh-EPA, KP-EPA, Balochistan-EPA
Conceptual environmental management
plan(s) are proposed as follows;

(Air Quality at Air Monitoring Station)
Pak-EPA, Punjab-EPA, Sindh-EPA

1 Results of  evaluation
process on  monitoring
report in pilot area.

2 Result of
processes.

estimation

3 Concepts of environmental
management plan(s)
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(Water Quality)
Sindh-EPA, KP-EPA, Balochistan-EPA

Pak-EPA, Punjab-EPA,

Output 5 5-1 Environmental Monitoring Information | 1 Environmental Monitoring | - The Data is properly
Based on the Environmental Monitoring System is in place in Pak-EPA. Information System approved and
Information ~ System,  Pak-EPA  and | 5-2 Websites are properly updated in Pak-EPA| diagram authorized by Pakistan
Provincial EPAs are capable of compiling and Punjab-EPA. 2 Data upload records government with
mobr;_ltormg data and disseminating to the 5-3 Environmental monitoring report in at least |3 Draft of environmental proper procedures.
public. one of the pilot areas is published at least monitoring report in pilot

once during project period. areas.
Activity Input Preconditions
1-1 Capacity assessment of EPAs. 1. Japanese side - Financial and human

1-2

1-3

1-4

1-5
1-6

1-7

1-8

1-9

Organization setup for environmental
monitoring.

Training of a developing process of an
environmental monitoring plan.

Development of a technical guideline
for developing environmental
monitoring plans.

Selection of pilot areas.

Collection of relevant information
required for the development of the
monitoring plan such as
meteorological data and those on
pollution sources in the pilot areas.

Development of environmental
monitoring plans in pilot areas.

Implementations of environmental
monitoring plans in pilot areas.

Revision of environmental monitoring
plans and technical guideline based
on the actually obtained monitoring
data.

1) Short term experts
2) Training in Japan
3) Training in Pakistan
4) Equipment

2. Pakistan side
1) Counterpart personnel
2) Building and facilities
3) Project operation and maintenance cost

resources are
allocated each EPA to
implement the project
during the project
period
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2-1

2-4

2-5

2-6

2-8

Capacity assessment of EPAs

Selection of appropriate
methodologies for sampling,
measurements and physical, chemical
and bacteriological analysis of each
parameter.

Training on sampling, measurements
and analysis of effluents and flue gas
in point and non-point emission
sources.

Training on sampling, measurements
and analysis of natural water and
ambient air.

Development/Modification  of  the
standard operation procedures (SOP)
for some principal parameters.

Introduction of quality control methods
for sampling, measurements and
analysis.

Preparation  and utilization  of
maintenance plans and manuals of
the equipment and setting up of
Laboratory Management System.

Revision of maintenance plans and
manuals of the equipment, and
Laboratory Management Systems.

Capacity assessment of the EPAs.

Training on laboratory management
based on the ISO17025.

Preparation of a laboratory
management manual, establishment
of QA/QC organization and
development of QA/QC activity plan in
each EPA.

Auditing of Laboratory Management
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System based on the activity 3-3.

4-1
4-2

4-3

Capacity assessment of EPAs.

Training on data processing and
interpreting methods.

Training on interpretation and
evaluation of the monitoring data
obtained in the pilot areas by the
internationally recognized standards/
NEQS.

Preparation of (an) environmental
management plan(s) for pilot Area in
Islamabad.

5-5

5.6

Capacity assessment of EPAs.

Training on data processing with
accumulated monitoring data.

Establishment of an Environmental
Monitoring Information System in
Pak-EPA.

Data input by Pak-EPA based on the
activity 5-3.

Upload of the ambient air and water
quality monitoring data on EPAS
websites in Pak-EPA and Punjab-EPA.
Preparation of environmental
monitoring report in at least one of the
pilot area(s).




CHAPTER 2 PLAN OF OPERATION

2.1 Summary
The project objective is to enhance the capacity of environmental monitoring on air and water in federal
and provincial EPAs. To achieve this, it is necessary to have step by step approach based on

assessment of current status and ability of individual and organization.

As reflecting the results of the baseline survey conducted during March of 2009 for assessing the
capacity of individual, organization and conditions of related equipments, importance of activities,

JET takes the following as operational policy to conduct the Project.

1) Initial Repair/ Maintenance works shall be conducted for equipments which were donated during
grant-aid project.

2) Fundamental activities which have been less affected by availability of above equipments shall be
prioritized.

3) Expand technical transfer activities as activities 1) were progressed.

4) The fundamental Activities, Output 1 and Output 2 shall be prioritized and initiated first.

5) As the above foundation has been built provisionally, other activities shall be initiated arbitrarily.

The main purpose of the first year activities was for learning basic knowledge, repairing of equipment
provided by the EMS Grant Aid Project, developing fundamental skills. The training activities
were conducted during June 2009 to February 2010.

The activities of the second year were implemented from mid June 2010 to end of February 2011.
Major activities consist of continuation of activities on Output2, and full fledged activities on
Output3 /Outputd.  Activities related Output 5 were initiated later part of second year

corresponded to the progress of the activities of Outout2.

The activities of the third year were implemented from early September 2011 to the middle of December
2011. Major activities consist of the continuation of activities on Output 1, Output 2, Output 4, Output 5
and partial auditing of Output 3. In this term, the wrap-up part of each activity was conducted until the
end of November 2011.
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| Overall Goal !
1 | Environmental monitoring systems are in place at 1
|
1

the Federal and Provincial EPAs.

Project Purpose

The Federal and Provincial EPAs" capacity of environmental
monitoring on air and water is enhanced.

T

Project Outputs

Based on the Environmental Monitoring Information System, Pak-EPA and Provincial EPAs are capable of
compiling monitoring data and disseminating to the public. (Output 5)

Pak-EPA and Provincial EPAs are capable of interpreting and
evaluating monitoring data based on the internationally recognized
environmental standards/ NEQS. (Output 4)

A

Pak-EPA and Provincial EPAs are capable of
measuring the major parameters of National

- . Environmental Quality Standards (NEQS)
(QA/QC) system is established at Pak-EPA based on uniform methodologies of sampling

and Provincial EPAs.  (Output 3) measurements and analysis. (Output 2)

t | ¥

Pak-EPA and Provincial EPAs are capable of formulating
Environmental monitoring plans. (Output 1)

Laboratory management system is improved
and Quality Assurance /Quality Control

Figure 2.1.1 Project Design Overview

2.2  Modification of Project Scheme

The devastating flood in 2010 contributed to the weakening of federal financial conditions. In addition to
this, with the 18th amendment of the Constitution, the Ministry of Environment was dissolved, and its

authority and responsibilities were delegated to the provincial governments in 2011.

Consequently, the project scheme defined in the R/D was not workable after the devolution. ~ Since then,
Pak-EPA also had been facing difficulties in acquiring the necessary budget for PC-1, which is essential

for proceeding with the Project.

Given these conditions, all stakeholders had to seek new schemes to continue the Project properly as a

practical measure. To continue the Project, modifications were made, as shown in the following table.
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accommodation fee
and travel expense

and travel expense.

Table 2.2.1 Major Modifications for Project Continuation
ltem Period Precondition After Modification Issues
Delay in the start of
Pakistan side Japanese side full-fledged
1st JCC : L
O&M of meeting held covers the running covers all expenses activities due to
Equipment . 9 cost for the conduct for O&M during the non-availability of
in April 2009 L .
of trainings. project term. necessary
equipment.
Pakistan side Japanese side
3rd JCC :
Procurement of . covers the running covers all expenses Increased workload
meeting held
Consumables |, cost for the conduct for necessary for procurement
in June 2009 L
of trainings consumables.
Japanese side
Pakistan side covers travel and Increased workload
Cost for Training | December covers the running accommodation for the arrangement
Participation 2010 cost for the conduct expenses except of accommodation
of trainings. daily allowance and and travel
others.
JET covered the
cost for holding JET covered the
space for the cost for holding Increased workload
Holding of WG | December seminar. space for the for arrangement of
Seminar 2010 Pakistan side seminar as well as accommodation
covers accommodation fee and traveling

In addition to the above, the deployment of trained staff was essential for securing the sustainability of

conducting monitoring activities.

Therefore, JET kept on requesting the provincial EPAs to absorb the

trained EMS staff. However, there is no legal obligation for provincial EPAs to absorb EMS personnel

and thus, it is very difficult to satisfy the above condition.

JET, JICA and EPAs have been discussing this issue to seek the best possible option under the given

conditions.
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The following table describes the current situation of absorption of EMS staff.




Table 2.2.2

Current Situation of Absorption of EMS Staff

Organization

Current Condition

Countermeasure

Precondition

After Modification

Pak-EPA (11)*

Dispatched to 3 provincial
EPAs as affiliates of
Pak-EPA

Currently contracted until
the end of November 2011.
Planning to execute a
contract after June 2012
with the submission of
PC-IV.

Employment will
continue at
designated EPA after
the project term.

e Perpetuation of
project and
employment by
PC-IV

Punjab-EPA (3)

Dispatched 3 EMS staff
belong to Pak-EPA

No contract was executed
for the term of June 2011 to
Nov 2011 although the staff
attended this term.

Employment will
continued, or staff
absorbed by
Punjab-EPA after the
project term.

¢ Absorption by
Provincial PC-1

(For this, no legal setup

exists

Sindh-EPA/ (4)

Dispatched 3 EMS staff
belong to Pak-EPA
EMS staff continue to
attend

Employment will
continue, or staff
absorbed by
Sindh-EPA after the
project term.

o Absorption by
Provincial PC-1

(For this, no legal setup

exists)

KP-EPA (3)

Dispatched 3 EMS staff
belong to Pak-EPA
EMS staff continue to
attend

Employment will
continue, or staff
absorbed by KP-EPA
after the project term.

o Absorption by

Provincial PC-1.
(For this, no legal setup
exists)

Balochistan-EPA (0)

No EMS staff dispatched.

No absorption
planned.

e None necessary

Note: Figure in parentheses indicates the number of EMS staff dispatched as of December 2011.
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Project Implementation Schedule

The Implementation Schedule of the Project is as shown in Figure 2.3.1.
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Fisical Year FY2008 [ FY2009 | FY2010 | FY2011
Year 2009 2010 2011
Month 1 [ 2 [T 3] a5 [ 6 7] 8] 9 10 11]1 1 [ 2] 3 4 [ 5 T 6 [ 7 [ 8] 9] 107 11]12 1 [ 21 3 4 [ 5 T 6 [ 7] 8] 9 [1w0]117] 12
Phase | Phase Il Phase Il
O Works in Japan Phase | Works in Pakistan Phase Il Works in Pakistan Phase Il Works in Pakistan
Output
- T T T
] Working Plan [ Preparation of Working Plan [] Review of improvement for ‘ ‘ [ Preparation of Working Plan [[] Preparation of Working Plan
Works in Japan communication system "
P D Incepti¢n Report Design of specification for ‘
suctam
I:l 1stJCC Progress Report (1) D 2nd JCC Progress Report (3) Progress Report (4) Revice of PO I:l 3rd JCC
Progress Report (2) D
Baseine Daa progress Report (5[]
Common I |
Project Completion Report E
Training in Japan Training in Japan Holding Over all Seminar D
‘ Revice of PO |
T T
(Capacity assessment of EPAs
| |
| | | | | . - . -
Training of a process of an er plan. Revision of environmental monltorlng p!ans and technical guideline
| | | | | based on the actually obtained monitoring data.
Outputl. [1-41 Development of a technical guideline for developing environmental monitoring plans. — - -
L. I 5] I Selection of pilot areas. [1-9] Revision of environmental monitoring plans and ol
Pak-EPA and Provincial EPAs : ‘ | ‘ | | e e e 3
are capable of formulating Collection of relevant information required for the | [1-6] |
Environmental monitoring plans. development of the monitoring plan such as Development of environmental
meteorological data and those on pollution monitoring plans in pilot areas.
it ilt Implementation of environmental | [1-8] . | | [1-8] of plans in pilot areas. | | [1-81 ion of plans in pilot areas.
monitoring plans in pilot areas.
T T ‘
Capacity assessment of EPAs ‘ Capacity assessment of EPAs [2-1]1 Capacity assessment of EPAs [2-1]
— o Selection of appropriate methodologies for ‘ ‘ ‘
sampling, | T"d phys'ca"fhem'ca' Training on sampling, measurements and analysis
[ 12:3] Training on sampling, measurements and analysis of effluents and flue gas in point and non-point emission | [2-3] Training on sampling, measurements and analysis of effluents and flue gas in point and non-point emission of effluents and flue gas in point and non-point 1231 ]
[ [ T T T ] [ 1T 1 T T T T T ] o melswene. [ |
Training on sampling, and analysis
Outpu.tZ.‘ | [2-4] Training on sampling, measurements and analysis of natural water and ambient air. I [2-4] Training on sampling, measurements and analysis of natural water and ambient air. of nalu?al water :ndgamment air. v [2-4]1 |
Pak-EPA and Provincial EPAs are ‘ [ ‘ [ ‘ ‘ I ‘ ‘ I T ‘ ‘ ‘ ‘ | | P ‘ ‘
capable of measuring all the — - — " Development/Modification of the standard
> | [2-5] Development/Modification of the standard operation procedures (SOP) for each parameter. I [2-5]1 Development/Modification of the standard operation procedures (SOP) for each parameter. ) [2-5] |
parameters of National : — : T l ‘ T ‘ ‘ T ‘ ‘ T ‘ l operation pr?cedures (SO‘P) for each ; . ‘ ‘
Environmental Quality Standards Introduction of quality control methods [ze1 [ 12-61  introduction of quality control methods for sampling, measurements Introduction of quality control methods for ool ]
for samnlina and a
(NEQS) based on uniform T SRR I I I “\ i ‘\ I I [ I _ I sampling, measurements : ‘
hodologios of . [2-71 and utilization of plans and manuals [2-7]1  Preparation and utilization of maintenance plans and manuals of the equipment and setting up of laboratory Preparation and utilization of mai plans
methodologies of sampling of the equipment and setting up of laboratory management system. management system. land [2-71
. T T T T T T
measurements and analysis. [2-8] Revision of maintenance plans and manuals of the and Y Imanuals of the equipment and setting up of
tem Revision of maintenance plans and manuals of the 28]
and laborat it systems.
[2-9] Repair works for stable operation of equipment
| [2-10] Improvement of communication system
[ —
Output3. ‘ Capac\l‘y assessmen‘t of the EPAs‘v [3-11 o of a laborator manual, i of
Laboratory management system is Training on laboratory management based on the 15017025 | 1321 QA/QC organization and development of QAIQC activity plan in
improved and Quality Assurance . o ot bt o K L owee| [ ] T3] ] Preparation of a laboratory management manual,
; ; reparation of a laboratory management manual, of - establishment of QA/QC organization and development of [3-3]
/Quality Control (QA/QC) system is organization and development of QA/QC activity plan in each EPA. =D
established in Pak-EPA and z
Provincial EPAs. The QA/QC system is run based on the activity 3- The QA/QC system is r‘un based on‘(he activity 3-3.
I 1
I I
Output 4. Capacity assessment of EPAs [4-1] assessment of EPAs. Training ‘on data ‘ ing and
. . I I
- ’ 4-2.
Pak-EPA and Provincial EPAs are Training on data processing and 7o) : ! ‘ : ! interoretina methods. L)
apable of interpreting and . hod Trainina on data processina and interpretina methods. N !
capa P! 2 methods. ‘ ‘ Training on interpretation and evaluation of the
evaluating monitoring data based on Training on interpr and of the data obtained in the 43l | monitoring data obtained in the pilot areas by [4-3]
the internationally recognized pilot areas by the ‘ r | ! NEQS. T T I the intemnaionall recognized standards/
environmental standards/ NEQS. of (an) plan(s) for pilot area(s). [4-41 paration of (an) ‘ ‘ plan(s) for pilot [ 1441 |
| |
Capacity assessment of EPAs. [[5-1 ‘
| | |
Output5. Based on the Pakistan Training on data processing with accumulated monitoring data. | [5-2] ofa data
. . . | | | | | | L L
nationwide environment data ofa i 't data system.  [[5- [15-31 ]
management system, Pak-EPA and ity 5-
gement sy: [[15-41 Data input by each EPA based on the activity 5-3. | Data input by each EPA based on the activity 5 1
Provincial EPAs are capable of T T T T ‘ ‘ ‘
compiling monitoring data and [5-5] Upload of the ambient air and water quality Upload of the ambient air and water quality monitoring data on EPA's [5-51
diqieminating to the public monitoring data on EPA’s websites. | | | | ‘
N ) Publishing of national and provincial
Publishina of reports in pilot area as part of preparina state environment environmental | [5-6] |
PSC A A A
Committee/ WG [JcC A A A
WG A A A
Mid-Term Evaluation/ Final Evaluation A Mid-Tearm Evaluation A Fjnal Evaluatign
Progress report A A A A A
Report Final Report A A A
Project Completion A
Report

Figure 2.3.1

Implementation Schedule of the Project
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2.4 Inputs

The term of assignments of JET is as shown in following table.

Table 2.4.1 Term of Assignments of JET
Role Name Fiscal Year of 2009 Fiscal Year of 2010 Fiscal Year of 2010 Assiened Area
In Pakistan | In Japan | In Pakistan | In Japan | In Pakistan | In Japan e
Management
Team Leader/ Monitoring Planning Daisaku Kiyota (Overall)
7.20 0.47 6.07 0.67 4.50 0.67 |Output 1& 5
- Nobuyuki Sato
W ater Monitoring A Michiaki Hosono 2.70 0.20 3.23 2.20 Output1,2,4 &5
W ater Monitoring B Takashi Onuma 5.67 5.83 3.30 Output 1 & 2
W ater Monitoring C Kenichi Kuramoto 7.17 4.33 2.47 0.37 |Output 2
Air Monitoring A Toshiharu Ochi 8.00 4.80 2.70 0.27 [Output 1,2, & 4
. . Mitsuru Fujimura
Air Monitoring B Takahisa Sato 5.50 5.40 3.7 Output 2
QA/QC Kazuyoshi Kageyama 2.87 3.83 2.70 Output 3
Data Communication Tatsuya Akimoto 1.00 1.50 3.00 0.67 0.00 Output 2
Takuya Harada
Daniel Neagari
Daisaku Kiyota
Coordinator Takashi Onuma 2.00 3.00 2.00
Kazuyoshi Kageyama
Mitsuru Fujimura
Masato Motoki

Note (Figure shows term as Month: 1 Month = 30 days)

The Assignment schedule of JET is as shown in the following figure.
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74

Technical cooperation for Establishment of Environmental Monitoring System in Islamic Republic of Pakistan

| F.Y. 2009 | FY. 2010 | F.Y. 2011 Man Month
y Organi| Total
Role Name | Rank 2009 2010 2011 FY2000 | Fv2o0 | Fvaoil o
T [ 2 [ 3[4 5[6[ 7879 [W[ W[ T2 3] 4]5 [ 6] 7 8[0 [T [12] T2 [ 345 [ 6] 7 [ 8 9 [ 10] 1T | 12| Japan]| o] Japan|rakisun] Originl] Pakistan
4 . .
Team Leader Daisaku Kiyota | CTI | 2 ™ ‘ H H h 7.20 6.07 450 17.77
[Monitoring Planning ey 29) ©0) G6) (50) 4) 9 (49) 3) (©2) G0)
. Nobuyuki Sato h r
/a 3 ! et | 3 270 323 2.20 8.13
| Water Monitoring A -\ hiaki Hosono y 7) =)
| 27 (45) 25) (36) (30)
Water Monitoring B | Takashi Onuma | CTI | 3 # — — _ * h ﬁ 5.67 / 5.83 / 3.30 14.80
(60) (60) (50) (70) (60) 45) (65) (34)
[Water Monitoring C || Kenichi Kuramoto |Oricon| 3 # H H ﬁ h h ﬁ 7.17 / 433 / 247 13.97
(60) (5) (A7) (33) G7) (54) (39) 1(16) [PX)] Gl
|Air Monitoring A ToshiharuOchi | GB | 3 # # * * i 8.00 / 4.80 / 2.70) 15.50)
(60) (s) (60) (45) (62) (4s) (B7) (35) (46)
. Mitsuru Fujimura H h .
3 . : 3 y
Air Monitoring B Tk sua | B | 4 o0, ) o0, o0 50 = =0 5.50 5.40 17 1407
63) G0)
QA/QC Kazuyoshi Kageyama[ CTI | 3 H h H * i ﬂ h 2.86 } 383 } 270 939
(36) (50) (45) (30) (40) (55) 1(26)
“TI
Data Communication |~ Tatsuya Akimoto | & 3 h 1.00 3.00 0.00 4.00
(CTIE) (30) (@5) (45) 1
Takuya Harada
Daniel Neagari 30)
Daisaku Kiyota GB (30) ™
Coordinator Takashi Onuma ] 5 - (2.00) (3.00) (2.00) (7.00)
’ ctl .
Kazuyoshi Kageyama (30) (18) 1 (30)
Mitsuru Fujimura
Masato Motoki ‘5" ©0 ?
Sub-Total in Pakistan]| 40.09 36.50) 21.03] 0.00] 9763
[Team Leader/
cam Leader Daisaku Kiyota | CTI | 2 ‘ 0.47 0.67 067|181
[Monitoring Planning & T km ) - km
Water Monitoring A B 3 d / 0.20 / / 0.20
©)
Water Monitoring C hsrer 3 / / / 037] 037
12)
Air Monitoring A R, 3 / / / 0271 027
8)
Data Communication R, 3 [m| / 1.50 / 0.67 / 217
(8) 37) (12) (8)
Sub-Total in Japan 2.17] 1.34 1.30] 481
ubmission O a a a
repor o w | l T I T [l T [ [ ] I T T T [l [ [ [ ] | [ [ [ [ ] | ea]
P Task in Japan
(Total M/M) 7 154 T
% % 40.09| 2.17[ 36.50] 1.34f 21.03| 1.30
Project Stage and Total M/M I in 2nd Year in Pakistan
4226 37.84 2234
Ist Year Tn Japan ‘ q ‘ ‘ ‘ ‘ ‘ ‘ 2nd Year in Japan ‘ ‘ q ‘ ‘ ‘ ‘ ‘ o 3rd Year in Japan g ‘ ‘ d ‘ ‘ ‘ ‘ g
T
Legend W Activity in Pakistan P/RS5: Progress Report (5) CTI : CTI International Co., Ltd
= Activity in Japan PF/R: Project Final Report GB : Gureen Blue Co., Ltd
lZvaﬂummn Field F/R3: Completion Report )3) Oricon : Oriental Consultants Co., Ltd

Figure 2.4.1 Assignment Schedule of the JICA Experts for the Project
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Plan of Operation (PO) for Output 1 is as shown in the figure below. Original schedule is described in

PO for Output 1

upper part of the table whereas the actual implementation conducted is as shown in the lower part.

Fiscal year 2008/ 2009 2010 2011
Task Expecting Results | Alternation
Activities Month ‘6‘7‘ ‘gmm 111‘2‘3 4‘5‘6‘7‘8‘91011 121‘2‘3‘4 5‘6‘7‘ ‘91011 12)
Output1. Pak-EPA and Provincial EPAs are capable of formulating Environmental monitoring plans.
Capacity assessment of EPAs Plan
11 Results of Capacity
assessment
Actual | '
Organization setup for appropriate Plan
12 environmental monitoring. organization for I I I
environmental N N Y O O O O
monitoring Actual |
Iralnlng ofa deVelOle’]g process
of an environmental monitoring Knowledge on Plan
1-3 |nlan 1-3-1 Holding seminar procedure for
prepare of technical
guideline Actual
Development of a technical 1-4-1 Development of a Draft technical Plan
guideline for developing Water |draft technical guideline | guideline for water
environmental monitoring plans. for water monitoring monitoring Actual [
1-4 I
1-4-2 Development of a Draft technical Plan
Air |draft technical guideline guideline for air 1
for air monitoring monitoring Actual Il
Selection of pilot areas. X Establishment of Plan
1-5-1 Selection of water " R
Water e y pilot area in each
monitoring pilot area ’
province Actual |
1-5
i Plan
. [1-5-2 Selection of air Establishment of |
Air o . pilot area in each i
monitoring pilot area )
province Actual I[ [ TI[ ‘I
Collection of relevant information LTI
required for the development of Plan
1-6 |the monitoring plan such as Relevant data [ ‘[ { “ “ ‘[ “ II i
meteorological data and those on Actual I
pollution sources in the pilot |
JoL
i o Plan Lo
17 Development of environmental Monitoring plan for 1T
monitoring plans in pilot areas. pilot area 1
Actual ’
! [
I I I
Plan
18 Implementation of environmental Monitoring data in T T T I I i
monitoring plans in pilot areas. pilot area IR R R 0 O R R R R . O O O O
Actual | |
Revision of environmental Plan
monitoring plans and technical Revised technical
1-9 o o
guideline based on the actually guideline l |
obtained monitoring data Actual

Figure 2.4.2 PO for Project Output 1
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2.4.2 PO for Output 2

PO for Output 2 is as shown in the figure below. Original schedule is described in upper part of the

table whereas the actual implementation conducted is as shown in the lower part.

Fiscal year 2008/ 2009 2010 2011
Task Expecting Results | Alternation
Activities Month ‘4‘ 6‘7‘5‘9‘"“ ‘21‘2‘3456‘789‘0“ 171‘2‘3‘4567‘8910” 12)
Output2. Pak-EPA and Provincial EPAs are capable of ing all the of National Envi Quality (NEQS) based on uniform methodologies of sampling
measurements and analysis.
i P L L
Capacity assessment of EPAs Plan [ 0 [
21 Results of Capacity
assessment
Actual
, | | | |
Selection of appropriate T
methodologies for sampling, Uniformed analytical| ~ Plan
measurements and physical, Water for
chemical and bacteriological water Actual i
2.p [analysis of each parameter.
Plan I |
A Uniformed
methodology for air
Actual
Training on sampling, Plan i
measurements and analysis of 2-3-1 Training of Effluent [, Fold work
Water for water
effluents and flue gas in point and water sampling otorin
non-point emission sources. 9 Actual | |
2-3-2 Training on the field| Plan i ] ] ] ]
works of flue gas o o I
2-3 Air for air
measurement at mo“nitorin \i\ 1T Il | I I B A
emission sources 9 Actual ‘ [ ‘ ‘ ‘ ‘ W ‘ I [ ‘ ‘
L O O L I I B I I
2-3-3 Training on a Analytical Plan “ T T T T T “
Air |laboratory analysis of of R . }
samples laboratory work | Actual i
Plan q
Training on sampling, 241 Training of Natural Field work
measurements and analysis of | Water ! for water|
water sampling '
natural water and ambient air. monitoring Actual 1 ]
Plan I ] 1 ]
242 Analysis tainingin | Anavical o
Water of
Laboratory [ | || [ LIL T
laboratory work Actual
[ T [ 0 I A
24 \\\\\\\\\I\\\\\\\\\‘\\\I\\\‘\\
2-4-3 Training on the field| The techniques of Plan ‘ T “ \‘\ T “
Air | works of the Automatic automatic air H { I e e f
air monitoring station monitoring station |  Actual # i
1] [ | |
| Y N B o
] Plan [} I T I
Ay |24 Training on P e ok [ N N
sampling and Pb analysis iques 5
monitoring Actual
DevelopmentModification of the | .., 2-6-1 Discussion on Plan g
standard operation pi Water gy | Index of draft SOP
(SOP) for each parameter. of SOP Actual i
- -
2-5-2 Preparation of SOP Plan 7T I I
2.5 Water |by C/P under support Draft SOP . I
Expert Team Actual I [ I
171 I I
- T T
2-5-3 Preparation of SOP Plan T L {‘ T “ Il
Air |by C/P under support Draft SOP — I HH 1
Expert Team Actual ] ¥
|
T
of quality control Plan |
methods for sampling, Water [2-6-1 Lecture on QC K"°W'e:§$$ quality
measurements and analysis Actual ]
2.6-2 Training and Skill of keeping a Plan | 1 1 I
26 Water | practice related on quality control on
Detection limits or CV analysis Actual
" | Plan
Air [2:6-3 Training and Knowledge of quality
practice control
Actual
Preparation and uliization of . |2-7-1 Discussion on Index of draft Plan
maintenance plans and manuals | Air/
of the equipment and setting up of | Water [ ' mam‘ena;]‘ée“"";‘m“;’ manual
laboratory management system. Actual 1 ]
2-7
2-7-2 Preparation of Plan ]
Airl |maintenance planand | Draft maintenance T
Water [ manual by C/P under manual T
support Expert Team Actual I ] l‘ ‘ ‘I
; Tt
Revision of maintenance plans ; Plan I
2.6 [and manuais of the equipment, | A/ Revised T LTI LTIl
and laboratory management Water o 0 O O
systems. Actual q | ]
[
Plan I
2.q |Repair works for stable operation | Air/ Stable operation of e
of equipment Water the equipment [T L1
Actual n | Bl | -
' Improvement plan | Plan
Improvement of communication ¥
210 for
system
system Actual F * F F

Figure 2.4.3 PO for Project Output 2
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PO for Output 3

PO for Output 3 is as shown in the figure below. Original schedule is described in upper part of the

table whereas the actual implementation conducted is as shown in the lower part.

Fiscal year 2008/ 2009 2010 2011
Task Expecting Results | Alternation
Activities Month 1‘2‘3‘4‘5‘6‘7‘8‘9101« 121‘2‘3 4‘5‘6‘7‘8‘91011 121‘2‘3‘4 6‘7‘8‘91011 12)
Output3. Laboratory management system is improved and Quality Assurance /Quality Control (QA/QC) system is established in Pak-EPA and Provincial EPAs.
Capacity assessment of the EPAs. . Plan
3.1 Results of Capacity
assessment
Actual | I I
1
Training on laboratory
management based on the Plan
3.0 18017095 Knowledge of ISO
17025
Actual | 1
Preparation of a laboratory
management manual, 3-3-1 Preparation of Ffarzz\:g:;l: of Plan
establishment of QA/QC laboratory management Y [
P management
organization and development of manual manual Actual i [ 1] ]
QA/QC activity plan in each EPA.
Plan
3-3-2 establishment of Establishment of
QA/QC organization QA/QC organization
Actual ] I I
33
3-3-3 P ti f Plan
-3-3 Preparation of .
QA/QC activity plan QA/QC activity plan
Actual [ ] Il
3-3-4 Preparation of Draft Laboratory Plan
Draft laboratory management J‘ J‘ ‘ J ‘1
management manual manual Actual F |
] []
The QA/QC system is run based LI [T
L Plan
34 on the activity 3-3. Revised QA/QC 1
activity plan U O O T I I B
Actual 1 1 yl
T Y A
Figure 2.4.4 PO for Project Output 3
2.4.4 PO for Output 4

PO for Output 4 is as shown in the figure below. Original schedule is described in upper part of the

table whereas the actual implementation conducted is as shown in the lower part.

- ~ Fiscal year 2008/ 2009 2010 2011
\?’\ Task Expecting Results | Alternation
Activities W 1‘2‘3‘4‘5‘6‘7‘8‘9*0*1 *21‘2‘3 4‘5‘6‘7‘8‘9*0*1 *21‘2‘3‘4 5‘6‘7‘8‘910 11112
Output 4. Pak-EPA and Provincial EPAs are capable of interpreting and evaluating monitoring data based on the internati yr ] d envir tal st ds/ NEQs.
Capacity assessment of EPAs. Results of Capacity | -
assessment
41
Actual I I I
i i i Plan
Training on data processing and Sklllforllnt.erpretlng A |
R " Water of monitoring data
interpreting methods. [T T 1T
for water Actual ]
g [TTTTT
42 T
Skill for interpreting Plan
Air of monitoring data l l l l ! l l l l l | l l l l l !
S s [RHnEEmEEEEmENY
Training on interpretation and The summary of N LT
evaluation of the monitoring data . N an
g ; Air/ environment |
4-3 |obtained in the pilot areas by the L
h : ) Water condition in pilot [N
internationally recognized Actual [ ]
areas ctua
standards/ NEQS. I |
LI
Preparation of (an) environmental . Environmental Plan i i y |
- i Air/ T I
4-4 |management plan(s) for pilot management plan
Water for pil I
area(s). for pilot area Actual CTTTTT ‘F

>\"'\
7\

Figure 2.4.5 PO for Project Output 4
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2.4.5 PO for Output 5

PO for Output 5 is as shown in the figure below. Original schedule is described in upper part of the

table whereas the actual implementation conducted is as shown in the lower part.

= - Fiscal year 2008/ 2009 2010 2011
\ Task Expecting Results | Alternation
Activities lonth 1‘2‘3‘4‘5‘6‘7‘8‘910 11[12 4‘5‘6‘7‘8‘91u 1 121‘2‘3‘4 ‘6‘7‘3‘91.: 11]12]
Output5. Based on the Pakistan nationwide envir data system, Pak-EPA and Provincial EPAs are capable of compiling ing data and di: inating to the public.
i ] [
Capacity assessment of EPAs. Results of Capacity Plan
assessment
5-1
Actual l I I
Training on data processing with The rule for dealing
L o Plan
52 accumulated monitoring data. a monitoring data
Actual I
|
Establishment of a nationwide Database form Plan
5-3 |environment data management
system. Actual ‘
HHHHHAHHH
Data |n_p_ut by each EPA based on Updated Database Plan |
the activity 5-3. T T T LT
5-4
Actual
[
L
Upload of the ambient air and 5-5-1 Prepare of natural The set of natural Plan [ [‘ ‘ I ‘
5-5 |water quality monitoring data on | Water |water quality monitoring water monitoring s s
EPA"s websites. data data Actual - I
5-5-2 Upload of natural Uploaded web site Plan
Water water quality monitoring related natural water
data on Pak-EPA web L
site monitoring Actual |
Plan |
Al 5-5-3 Prepare of ambient | The set of ambient |
ir |7 L ; L
air monitoring data air monitoring data 11
Actual | ‘ | | | |
1
5-5-4 Upload of ambient | Uploaded web site Plan
Air  |air monitoring data on related ambient air
Pak-EPA web site monitoring Actual
Publishing of national and
5-6 |provincial environmental 5-6-1 Prepare of . Plan
- - . Provincial T TTTITTTITITr
monitoring reports as part of provincial environmental )
N X - environmental report| [ I O Y
preparing state environment monitoring reports Actual | | 1 | [ |
report. |
-6- i Plan X b
5 6_2 Publlsh\ng of National T
national environmental .
L environmental report
monitoring report Actual

Figure 2.4.6 PO for Project Output 5
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2.4.6 Inputs for Operation of the Project

Input for Operation of the Project is as shown in the following table.

Table 2.4.2 Inputs for Operation of the Project (Yen Equivalent)
Yen equivalent Cost
ltems 2009 Fiscal Year 2010 Fiscal Year 2011Fiscal Year

Fixed Fixed Planned to be processed
Temporary Employment 1,461,089 1,023,617 722,717
Repair and Maintenance 13,541,369 32,250,433 261,296
Consumables 12,218,990 3,579,602 102,166
Travel, Transportation 3,128,825 3,021,931 2,903,447
Communication 164,971 275,236 142,443
Preparing Materials 1,077,678 154,903 87,739
Trainings 78,915 488,853 108,383
Carried in Equipment 508,000
Transporting Carried in Equipment 0 64,000 180,400
Other Equipment 1,700,000 1,085,000 15,671
Transporting Other Equipment 3,496,000 639,000
Total (Cut off less than 1,000) 37,375,000 42,582,000 4,524,000

Note) For 2011, total amount has not been fixed yet, is planned to be processed by financial section of JICA in march

2012.

2.4.7 Granted Equipment

Granted Equipment of the Project is described in Appendix-2.
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CHAPTER3 COMMON ACTIVITIES

3.1 Joint Coordinating Committee (JCC) Meetings

Joint Coordinating Committee (JCC) was organized to facilitate liaisons and collaborations among
Pak-EPA and provincial EPAs. The function of JCC was (i) to formulate the annual operational work
plan of the Project based on the tentative schedule of implementation within the framework of the record
of Discussions, (ii) to review the overall progress and achievements of the project, (iii) to examine major
issues arising from or in connection with Project, and (iv) to work out the modification of activities

depending on the necessity. The agenda of JCC meetings are as listed below and the Minutes of Meeting

is as shown in Appendix-3.

(1) First JCC Meeting (April 2009)

a)
b)
¢)
d)

Presentation and Acceptance of the Inception Report

Necessary Expense (Operation and Maintenance Cost) of Project Activities

Confirmation of Plan of Operation and Estimated Budget

Comment from each EPA

(2) Second JCC Meeting (February 2010)

a)
b)

¢)

Presentation and Acceptance of Progress Report (2)
Comments from EPAs

Confirmation of Annual Monitoring Work Plan

(3) Third JCC Meeting (July 2010)

a)
b)
c)
d)
e)
f)

g)
h)

Mid-Term Review Report

Revision of PDM (PDM ver.0 to PDM Ver.1)
Extension of EMS Project (PC-1)

Human Resource Recruitment

O&M for Equipment

Undefined NEQS parameters

Technical Transfer Trainings

Others

(4) Fourth JCC Meeting (March 2011)

a)
b)
c)
d)
e)

Progress Report (4)

PDM Ver.2 with the third year activities of the Project

Securing budget for EMS Project (PC-1)

Discussion of Post PC-1 condition (Securing EMS staff positions)
Others

(5) Fifth JCC Meeting (December 2011)

a)
b)

c)

State of Project Achievements
Project Achievement Presentation and Discussion

Joint Terminal Evaluation Results of the Project
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d) Discussion of Evaluation Results
e) Post-Project Follow-up Recommendations

f) Discussion of Follow-up Recommendations

3.2 Project Steering Committee (PSC) Meetings

Project Steering Committee (PSC) was organized to facilitate liaisons and collaborations among the
relevant institutions. The function of the PSC was (i) to endure smooth implementation of the Project and
to secure ministerial coordination, guidance and supervision and (ii) to draw expertise from other
Ministries / Department / Organizations as and when required. The agenda of PSC meetings are as

listed below and the Minutes of Meeting is as shown in Appendix-4.

(1) First PSC Meeting (February 2010)
a) Regularization of EMS staff
b) Budget for continuous employment of staff and maintenance cost for equipment of
provincial EPAs
c) Direction from Secretary of Ministary of Environment for empoyment of EMS staff
d) Request of provision of annual activity plan from all EPAs

e) Implementation of discussion for extention on PC-1

(2) Second PSC Meeting (March 2011)
a) Presentation and Discussion of Progress Report (4)
b) Impediments of the Project: Securing budget for EMS Project (PC-1)
¢) Discussion of Post PC-1 condition (Securing EMS staff positions)
d) Technical Information Sharing among respective EPA
e) Others

(3) Third PSC Meeting (December 2011)
a) Status of Project Achievements
b) Joint Terminal Evaluation Results of the Project
¢) Post-Project Follow-up Recommendations

d) Comments from Pakistan Side

3.3 Technical Working Group (TWG) Seminars
(1) First TWG Seminar (February 2010)

The First TWG Seminar was held in Islamabad on February 16, 2010, to help promote active
communication among C/P and more effective technical transfer training. In this seminar,
laboratory technicians as well as engineers and chemists of both Air and Water sections were

invited.

The C/P conducted all presentations to share their experiences and knowledge acquired through
technical transfer trainings and the training in Japan, focusing on the achievements attained by
common trainees rather than the administrators. As result of the questionnaire distributed to all

participants of this seminar, 12 participants answered that they could share the above related
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knowledge and experiences “very much” through the seminar, 15 answered “to some degree.” Also,

22 answered that they can conduct O&M for related equipment, while 9 answered “No” which

showed participants were improving but not satisfactory.

Table 3.3.1 Program of the First TWG Seminar
Time Theme Speaker/Presenter

9:30 — 10:00 |Reception
10:00 — 10:05 |Recitation of Holy Quran Mr. Fazal Khaliq

) ] . . Mr. Daisaku Kiyota
10:05 — 10:20 | Opening/Summary of the Project/ TWG Project Team Leader
10:20 — 10:40 Monitoring Activity in Japan Mr. Shams-Ur-Rehman

) ) - Experiences of Training in Japan, 2009- | Chief Analyst, KP-EPA
11:40 — 11:00 |Discussion on the above theme
11:00 — 11:40 Tea Break
11:40 — 12:00 SOP for Water Quality Analysis Mr. Munzer Ullah

' ) - Structure of the SOP- Chemist (Water), EMS
12:00 — 12:20 |Discussion on the above theme

. ) . . Mr. Rizwan Haider
12:20 — 12:40 | Air Monitoring Chemist (Air Pollution), EMS
12:40 — 13:00 | Discussion on the above theme

) . . Ms. Firdaus Kausar
13:00 — 13:20 | Operation of GC & AAS Chemist (Water), EMS
13:20 — 13:40 | Discussion on the above theme
13:40 — 15:00 Lunch

) ] o . . Mr. Sajid Mahmood
15:00 — 15:20 |Emission / Ambient PM Monitoring Laboratory Inspector, Pak-EPA
15:20 — 15:40 | Discussion on the above theme

. ) o . - Mr. Amir Farooq
15:40 — 16:00 | Monitoring Activities by Punjab-EPA Deputy Director (Lab.), Punjab-EPA
16:00 — 16:20 |Discussion on the above theme
16:20 — 16:40 Summary of the Technical Working Mr. Asad Ullah Faiz

) ' Group Seminar Director, Pak-EPA
16:40 — 17:30 Free Discussion with Tea

(2) Second TWG Seminar (January 2011)

The Second Technical Working Group Seminar was held at Margala Hotel, Islamabad, on
January 25, 2011, to share experiences and knowledge acquired through the technical training
activities. The presenters were air and water monitoring representatives, data analysts and the
trainees who attended training in Japan. The total number of participants of the seminar was 60

including JET spe rsonnel. The program of the TWG Seminar is as shown below.
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Table 3.3.2

Program of the Second TWG Seminar

Time Theme Speaker/Presenter
9:30 — 10:00 |Reception
10:00 — 10:05 |Recitation of the Holy Quran Mr. Khurram Shafique
Welcome and Opening Remarks / Mr. Daisaku Kiyota
10:05-10:20 g\;ghu;tlon of the Project and Working Project Team Leader
. . : Mr. Asad Ullah Faiz
10:20 — 10:35 | Opening Remarks Director (EIA/Mont.), Pak-EPA
Measurement of Ambient Particulate
10:35 — 10:55 | Matter Mr. Jahangeer Asad =~~~ =
- Differences of SPM and PM10 on HV- Chemist (Air), EMS Project, Sindh-EPA
10:55 — 11:10 | Discussion on the above theme
11:10 — 11:40 Tea Break
Environmental Monitoring Activity and
11:40 — 12:00 Report (Water) Mr. Imtiaz Hussain
' ) - Comparison with International Laboratory Inspector, Pak-EPA
Environmental Standards and Reporting
12:00 — 12:15 | Discussion on the above theme
Mr. Rooh Ullah
. ) Measurement by lon Chromatography Chemist (Watgr), EMS Project, KP-EPA;
12:15-12:35 -Advantage and notice Mr. Mureed Ali Talpur
9 Chemist (Water), EMS Project,
Sindh-EPA
12:35 — 12:50 | Discussion of the above theme
12:50 — 13:10 Prospect of Database Mr. Khurram Shafique
) ' - Planned database system Data Analyst, Pak-EPA
13:10 — 13:25 | Discussion on the above theme
13:25 — 14:45 Lunch
Introduction of QA/QC . .
14:45 — 15:05 |- Rule in laboratory and implementation 'I\DA; ﬁ?hlgﬁzcﬁgrLg?r?(?:-EPA
of QA/QC system puty ’
15:05 — 15:20 | Discussion on the above theme
View of Balochistan - EPA Mr. Muhammad Khan
15:20 - 15:40 -Plrrcr)}gl;ct)ved point or Issues through the Deputy Director, Balochistan-EPA
15:40 — 15:55 | Discussion on the above theme
Sssaclrt?aglé1%n Outcome of Training in Mr. Faroog Alam |
15:55-16:15 |~ Improvement of laboratory Res_earch Officer (Air Pollution),
Punjab -EPA
management
16:15 — 16:30 | Discussion on the above theme
16:30 — 17:00 Summary of the second Technical Mr. Daisaku Kiyota
) ' Working Group Seminar Project Team Leader
. ) : Mr. Daisaku Kiyota
17:00 — 17:10 |Closing Remarks Project Team Leader
17:10—17:30 Free Discussion with Tea

(3) Third TWG Seminar (November 2011)

The third Technical Working Group Seminar was held at Margala Hotel, Islamabad, on

November 30, 2011, to share the experiences and knowledge acquired through the technical

training activities.
analysts, and trainees who had training in Japan.

was 70 including JET spe rsonnel.
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Table 3.3.3 Program of the Third TWG Seminar
Time Theme Speaker/ Presenter
9:30 — 10:00 |Reception
10:00 — 10:05 | Recitation of the Holy Quran Mr. Muhammad Khan
10:05 — 10:15 Welcome and Opening Remarks / Evaluation |Mr. Daisaku Kiyota
: : of the Project and Working Group Project Team Leader
10:15 - 10:20 | Opening Remarks I\D/Iirr'e%?grséeﬁge}gl, Pak-EPA
Monitoring Activities for Ambient Air at
. . : Mr. Jahangeer Asad
10:20 — 10:40 | Sindh-EP. : ] ;
- Automatic Air Monitoring Station Chemist(Air), Sindh-EPA
10:40 — 10:45 | Discussion on the above theme
Monitoring Results and Environmental Mr. Saiid Mah d
10:45 — 11:15 | Management (Air) . Sgjid Mianmoo )
-In case of pilot area Laboratory Assistant, Pak-EPA
11:15 — 11:20 | Discussion on the above theme
11:20 — 11:40 Tea Break
: : ; : Dr. Uzaira Rafique
. . Behavior of Toxic Substances in Environment ; ; ;
11:40 - 12:10 | “Broduction and usage of pesticides ’\/;\ngr?q(gﬁ:f Srq?\fgrssﬁ%/r Eg&n;ﬁ)i‘#gpah
12:10 — 12:20 | Discussion on the above theme
. . Monitoring Guidelines Mr. Ashique Ali
12:20 - 12:40 | Propose and procedure Deputy Director (Lab), Sindh-EPA
12:40 — 12: 45 | Discussion on the above theme
Monitoring Results and Environmental Mr. Tarig Javaid
12:45 — 13:05 | Management (Water) r. larq Javal ;
-In case of pilot area Research Assistant, Punjab-EPA
13:05 — 13: 10 | Discussion on the above theme
Laboratory Management System Mr. Nizad Ali
13: 10 — 13:30 | -Implementation and efficient activity in r. Nizad 7\
Laboratory works Chemist, Pak-EPA
13:30 — 13:35 |Discussion on the above theme
13:35 — 13:55 | Actual Measurement of GC Ms. Firdaus Kausar
: : - Evaluation and results Chemist (Water), Punjab -EPA
13:55 — 14:00 |Discussion on the above theme
14:00 — 14:55 Lunch
Implementation of QA/QC _ Mr. Zaigham Abbas
14:55 - 15:15 —QRAJ/ICe)gSI?/lSJg%tory and implementation of Senior Chemist, Pak -EPA
15:15 — 15:20 | Discussion on the above theme
15:20 — 15:40 | Running of Database Mr. Farhan Mugeem Khan
: : - Data form and upload Data Analyst, Pak-EPA
15:40 — 15:45 | Discussion on the above theme
Report from JET Mr. Daisaku Kivot
15:45 — 16:05 | Summary of Issues related to Environmental r. Daisaku fiyota
Monitoring by EPAS Project Team Leader
16:05— 16:20 Tea Break
16:20 — 16:35 Achievement of Punjab-EPA Mr. Mehr Magsood Ahmad Luck,
: ) - Achievement and Improvement Director General, Punjab-EPA
16:35 — 16:50 | Achievement of Sindh-EPA Mr. S. M. Yahya

- Achievement and Improvement

Director (Lab.), Sindh-EPA
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Time Theme Speaker/ Presenter
16:50 — 17:05 | Achievement of Khyber Pakhtunkhwa-EPA Mr. Shams Ur Rehman
: : - Achievement and Improvement Chief Analyst, KP-EPA

Mr. Muhammad Khan
Deputy Director (Technical),

17:05 — 17:20 Achievement of Balochistan-EPA

- Achievement and Improvement Balochistan-EPA
. . ; Mr. Zia Ul Islam
17:20 — 17:40 | Closing Remarks Director (EIA/Mont.), Pak-EPA
17:40— 17:45 | Closing Remarks Mr. Daisaku Kiyota

Project Team Leader

3.4 Training in Japan
(1) Training in Japan, 2009

During late August to early September in 2009, four selected C/Ps were dispatched to Japan.
Since it is very important for C/Ps to understand the importance of conducting environmental
monitoring to conduct the project activities on their initiative, lecture on the history of pollution,
transition of environmental policies and technologies implemented in Japan, as well as visits to
actual sites of pollution, were carried out to help promote better understanding of all training

participants.

To fulfill the above objective and to understand how things happened, as well as the treatment
methods undertaken, the course consisted of the “History of Pollution in Japan and the Transition
of Environmental Policy” at the Ministry of Environment, “Environmental Policies and Monitoring
Activities in Local Government” in Kitakyushu City and Tokyo, “Experiences of Terrible Water
Pollution” at Minamata City, “NGO Activities for Improvement of River Environment” in
Kitakyushu City and “Principle and Process of Manufacturing Monitoring Equipment” at HORIBA
Kyoto.

The following tables show the name of trainees and the schedules of training in Japan in 2009.

Table 3.4.1  Participants of Training in Japan in 2009

Organization Name Designation
Punjab-EPA Mr. Usman-Ul-Haq Research Officer (Water)
Sindh-EPA Mr. Naeem Ahmed Mughal Director General
KP-EPA Mr. Shams Ur Rehman Chief Analyst
Balochistan-EPA Mr. Ghulam Rasool Jamali Director General
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Table 3.4.2

Schedule of Training in Japan in 2009

Date Training Items Contents Venue, etc.
Departure from
AUG25 | pistan ” ”
Aug 26 | Arrival at Narita Airport | -- --
Aug 27 Briefing Notes on stay in Japan TIC
Lecture: History of Air Preservation
Air and Water Policy and Relationship of Air
Preservation Policy of |Preservation Policy between Ministry of Environment
Japan Ministry of Environment and Local
Government
Aug 28 Lecture: History of Water
Air and Water Presgrvatlc?n Policy and _
. . Relationship of Water Preservation - .
Preservation Policy of . . Ministry of Environment
Policy between Ministry of
Japan .
Environment and Local
Government
Aug 29 Travel to Kyushu Tokyo to Kyushu by Air
Aug 30 Holiday
Planning of
Environmental Lecture: Environmental Standard Institute of Environmental
Monitoring Program and Monitoring Program Science
Aug 31 for Local Government
Ditto TOl_Jr at Institute of Environmental Environmental Science
Science
Ditto Tour at Pollution Monitoring Center | Pollution Monitoring Center
Outline of Minamata | Tour at Minamata Disease Minamata Disease
Sep 1 Disease Information Center Information Center
P Outline of Minamata | Tour at Kumamoto Prefecture Kumamoto Prefecture
Disease Environment Center Environment Center
. . Lecture: Environmental Policy
Pollution Experience . .
. based on Cause and Lesson from |Minamata City
in our Country . .
Sep 2 Minamata Disease
Pollution Experience |Talk on Pollution by Minamata Minamata City Minamata
in our Country Disease Patient Disease Museum
Water Environment Case Study for Long-term Water Love 'thg River Murasakll
o . o Association ¢/o Imamachi
Monitoring Environment Monitoring of Lecture " ,
Citizens' Center
. . On Technology Transfer
Sep 3 Alr E_nV|.ronment Case Study of Air Environment Imamachi Citizens' Center
Monitoring o
Monitoring
The Murasak| River C!eanlng Activities at the Murasaki At the Murasaki River
Cleaning River
Kltakyush_u Museum of Visit to Kitakyushu Museum of “l Love the River Murasaki”
Natural History & . . e
. Natural History & Human History | Association
Human History
Kitakyushu Visit to Kitakyushu Environment Kitakyushu Environment
Sep 4 Environment Museum |Museum Museum

River Monitoring by
means of Biological
Index

Lecture: River Monitoring by means
of Biological Index

Imaichi Citizens' Center

Biological Survey at
the River Murasaki

River Water Quality Monitoring
using Biological Index

At the Murasaki River
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Sep 5 Travel to Kyoto Travel from Kyushu to Kyoto
Sep 6 Holiday
Technical
Understanding of Air | Lecture: Technical Mechanism on Horiba. Ltd
Quality Monitoring Air Quality Monitoring Equipment T
Equipment
Sep 7 Technical
Unde.rstandllng pf Air Lectgre_: Use Of.AII’ Quality Horiba, Ltd.
Quality Monitoring Monitoring Equipment
Equipment
Introduction of Continuous Air Environment Bureau of
Air Quality Monitoring | Monitoring System in Local Tokyo Metropolitan
Government Government
Site Visit of Measuring Station:
. : . Conditions of Location, Measuring Station in Tokyo
Sep 8 Air Quality Monitoring Maintenance Work at Measuring (Site will be selected later)
Station
Maintenance Service, Daily Check
Air Quality Monitoring |of Continuous Monitoring Data, Green Blue Corporation
Introduction of Data Filing
. Discussion on Applicable
Environment . T . : .
Monitoring Program in Environment Monitoring in Pakistan | CTI Engineering
. based on the findings in the International Co., Ltd. (CTII)
Pakistan -
Sep 9 Training
. Discussion on Applicable
Environment . L :
o .| Environment Monitoring in Pakistan
Monitoring Program in L . CTIl
. based on the findings in the
Pakistan -
Training
. . Japan International
Sep 10 Report Summary Meeting/Evaluation Cooperation Agency (JICA)
Sep 11 Departure from Narita |-- --
Sep 12 | Arrival in Pakistan -- --

At the end of the training, all the course activities were summarized for reviewing the history of
pollution, its related issues, transition of environmental policies and the technologies implemented
in Japan. In addition to this, budget related issues were also presented for better understanding of
the actual situation and for better preparation of allocating and implementing their own budget in

Pakistan.

As feedback, the trainees described the environmental monitoring activities in Pakistan, the
position of the Local Government EPA and its roles, and the environmental issues in Pakistan.
One of the presentations covered the degree of pollution due to accumulation of population in a big
city like Karachi, and the other one covered the effects of landscape that contribute to the degree of
pollution. In general, the presenters pointed out that the residential areas are separate from the
industrial areas not like the condition in Japan; however, the distance became closer recently with
the disordered urbanization. They concluded that they want to benefit from the knowledge and
experience acquired through the training in Japan by applying them to improve the condition of

pollution in Pakistan.
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(2) Training in Japan, 2010

The second training in Japan was conducted in August-September, 2010. A total of eight trainees
attended the training; namely, two personnel from Pak-EPA, two personnel from Punjab-EPA, two
personnel from Sindh-EPA and two personnel from KP-EPA (refer to Table 3.4.3). The purpose
of the training was to improve the accuracy of analysis and capacity development in monitoring

activities. The training schedule is as shown in Table 3.4.4.

Table 3.4.3 Participants of Training in Japan in 2010

Organization Name Designation
Pak-EPA e ISnz:lEiigZMHefnigi:d ﬁ:gfrt:trgr;nzzsegtz;t
Punjab-EPA M ll:;rr%?::SA}f:rﬁsar Research Officer (Air)
Snaveen |Mrbreed L s Cremst (st
KP-EPA M£ \l<lv<;:‘cj)irf:i A'\A;/”az Khan \I:/Iu:ri\ci)trt.)'rbi\r?g I?/nsépector

Table 3.4.4 Schedule of Training in Japan in 2010
Date Training ltems Contents Venue, etc.

Aug 30 Departure from Pakistan

Aug 31 Arrival on Narita - -

Sep 1 Briefing Notes of stay in Japan TIC

Explanation of the schedule TIC

Program orientation Introduction of related persons

Sep 2 s : : P
Monitoring plan Planning of Environmental Monitoring. - )
(Environment) The objectives of monitoring Ministry of Environment
Sep 3 Monitoring Activity Actual Inspection activity for industries gﬁ't'tgrﬁg;ﬁiﬁ; rIeF,)clfl:::magaya
P (Wastewater) and the results Y. y

Division

Sep 4 Holiday -~ -

Sep 5 Holiday

Topics of environmental |Summary of NIES, Bio-Eco Technology, |National Institute for

Sep 6 institute Ambient Measurement Environmental Studies
Actual activity of Metropolitan Tokyo,
o y Continuous measurement and the role Environmental Bureau, Air
monitoring (Air) ) .
Sep 7 Preservation Division
Actual activity of Observation of fixed station, Maintenance |_. .
o ; Fixed Station
monitoring (Air) works
Sep 8 Actu_al "’!C“V'ty. of Data Management Green Blue Corporation
monitoring (Air)
Wastewater treatment  |Regulation of Waste, Methodology of .
Sep 9 ) e Hachio
plant wastewater, Observation of facility
. Traceability on Japan National Metrology Institute
Sep10 Traceability What is measurement standard? Japan
Sep 11 Holiday -~ -
Sep 12 Holiday - -
Actgal activity for Changing of Yokkaichi-Asthma Yokkaichi City, Environment
environmental protect by o . :
Sep13 ublic Present condition of atmosphere in Department, Environmental
P Yokkaichi City Preservation Division
Transfer (— Tokyo)
Summary of the training |Summary, Reporting gl’l IIZ_rt]glrzg?rlllr)\g International
Sep 14 !

Japan International Cooperation

Report for summary Meeting/ Evaluation Agency (JICA)

Sep 15 Departure from Narita |- -

Sep 16 Arrival on Pakistan - -
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3.5 Mid-Term Review

JICA head quarter dispatched a mid-term review team to conduct the Mid-term Review of the Project
from the 18th day of June to the third day of July 2010. JET submitted the necessary and related
information, issues on proceeding with the project, progress of each activity and status of outputs of the
Project to help promote better evaluation reflecting the observed status of the Project. The Review Team
conducted the Mid-Term Review through interview with both JET and the Pakistan side while comparing

and wrapping up the above provided information.

At the same time, JET conducted a review on the original PDM, PDM Ver.0, for help in responding to the
actual circumstances and conditions that JET went through since the start of the Project. As a result,
JET proposed a modified PDM to the Team in which determinate target chemicals, limited coverage of
environmental report, and proposed was the limited coverage of target accuracy considering the

possibility of reaching planned goals of activities.

The Mid-Term Evaluation Report was compiled as the results of evaluation which was accepted in

principle.
3.6 Joint Terminal Evaluation

JICA head quarter dispatched an evaluation team to conduct the Joint Terminal Evaluation of the Project
from the 29th day of November to the 15th day of December 2011. JET submitted the necessary and
related information, issues on conducting the project, achievements of each activity and status of outputs
of the Project to help promote better evaluation reflecting the observed status of the Project. The
Evaluation Team conducted the Joint Terminal Evaluation through interview with both JET and the

Pakistan side while comparing and wrapping up the above provided information.

The results of evaluation were compiled as Joint Terminal Evaluation Report and the report was
submitted to JCC and PSC.

3.7 Establishing Framework of Cooperation

The establishment of a framework of cooperation among various organizations in conducting
environmental monitoring will contribute to a better understanding of current environmental conditions in
Pakistan. During the first year activities, a hearing survey at PCSIR was conducted to seek the possibility
of establishing a cooperation framework for conducting environmental monitoring activities. Also
several attempts to contact SUPARCO were made in the second year, but no concrete framework or any
relationship was established despite these efforts. Further actions will be required for establishing the

above framework.

On the other hand, drastic changes of Pak-EPA occurred in 2011 as the result of devolution of the
Ministry of Environment which was the parental body of Pak-EPA, and this have been weakening the
political position of Pak-EPA due to the loss of parental body.

Under the given condition, a dialogue was held to discuss the establishment of a cooperative framework.

According to Mr. Asif, Director General, Pak-EPA has been brought into uncertain and unstable position
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by the devolution and the surrounding environment is rather hostile to Pak-EPA. Therefore, JET and
Pak-EPA reached the conclusion that efforts to seek the establishment of a cooperative framework shall

cease as far as the prevailing condition continues.
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CHAPTER 4 ACTIVITIES OF OUTPUT 1

4.1 Summary

After the Pakistan side had set up an organization to perform environmental monitoring in response to the
request] off JET] trainings on “Developing an’ Environmentall Monitoring Plan’T and’ “Development’ off
Technicall Guideline’T weref carried’ out| in] Julyl and] August] off 2009 [ In thel second’ training, thef first

version of the environmental monitoring guidelines was prepared.

It was found, however, that the trainees still had difficulties in selecting the proper items for particular
monitoring, the point of sampling site, and the timing of sampling. Also, the setup did not work well for
the series of environmental monitoring related activities. The roles for developing a monitoring plan
were not clear under the proposed setting and frequent changes of position were observed which may be
due to political and institutional reasons. As a result, no monitoring plan was submitted by the original

deadline.

On the other hand, due to the ossified system, Pak-EPA had been having difficulties in dealing with MOE
regarding the acquisition of the PC-1 budget which is essential for conducting all monitoring activities.
Therefore, to help promote the conduct of various processes of monitoring activities, JET first prioritized
the submission of plans during the first year while not considering the degree of completion and later
gave feedback by utilizing the evaluation results of the submitted plans. Also, in the second year, JET
requested the Pakistan side to assign personnel according to position corresponding to the role. As the

result, the Pakistan side and JET generated the organizational setup in step with QA/QC activities.

Given the above condition, except for Punjab-EPA, all EPAs took a very long time to establish the
required plan. It was difficult for them to conduct the series of processes like planning, requesting
necessary budget, allocation of physical/human resources and implementation of proposed plan because

of the condition as described above.

After implementation of the prepared plan and issues of proposed plans evaluated, trainings for revision
of the plan were conducted and the plan revised. Also, as reflecting the above evaluation, the guidelines

were revised for filling the gap.

Nevertheless, although the condition is not sufficient, the Pakistan side established a pragmatic setting for
conducting monitoring activities, and have also prepared monitoring plans and implemented the plans

during the three-year activities of the Project.

4.2  Activity 1-1: Capacity Assessment of Environmental Protection Agency (EPA)

Baseline survey was conducted at Pak-EPA, Sindh-EPA and Punjab-EPA during the first field activity
from late February to early April, 2009. In this activity, hearing survey was conducted with
questionnaire to acquire information on current monitoring and analysis activities, availability,

operational and usage status.
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Pak-EPA and Punjab-EPA answered that both air and water quality monitoring plans have been prepared
and implemented. However, as it turned out, Punjab-EPA and KP-EPA have a track record of
implementation of constant monitoring activities while Pak-EPA only have the experience of conducting
monitoring activities under the guidance of JICA’s Long Term Expert previously dispatched to Pak-EPA

on another project.

The “Training on Developing’ an| Environmentall Monitoring’ Plan’T was carried out in early July and
August of 2009. In general, EPAs have the tendency to follow the existing pattern or the preceding
policy to conduct their activities. As the consequence, they are not accustomed to conduct tasks like
establishing pragmatic monitoring plan with budget allocation and conducting monitoring activities

according to the established plan.

Three EPAs, Pak, Sindh and KP-EPA, took a very long time to establish the required plan. It was
difficult for them to conduct the series of processes like planning, requesting necessary budget, allocation
of physical/human resources and implementation of proposed plan because of the condition as described
above. Due to the ossified system, Pak-EPA had also been having difficulties in dealing with MOE to
acquire the PC-1 budget already approved for the EMS project while Punjab-EPA also had met certain

obstacles in processing because the covering activities exceed the daily routine.

Therefore, to help promote the conduct of various processes of monitoring activities, JET first prioritized
the submission of plans during the first year while not considering the degree of completion and later

gave feedback by utilized evaluation results of the submitted plans.

Reflecting the instability of political conditions, the frequent changes of administrators were also
observed especially with Pak-EPA and Punjab-EPA.

Nevertheless, although the condition is not sufficient, the Pakistan side established a pragmatic setting for
conducting monitoring activities, and have also prepared monitoring plans and implemented the plans

during the three-year activities of the Project.

4.3  Activity 1-2: Organizational Setup for Environmental Monitoring

During the first field activity in 2009, in response to the request of JET to set up an organization for
conducting environmental monitoring activities, the Pakistan side at one time set up an organization in
which Pakistan personnel were assigned to perform, particularly, the role of environmental monitoring as

listed in Appendix-1.

However, the setup did not work well for the series of environmental monitoring related activities. The
roles for developing a monitoring plan were not clear under the proposed setting and frequent changes of
position have been observed which may be due to political and institutional reasons. As a result, no

monitoring plan was submitted by the deadline designated.

Given these conditions, the JET requested the Pakistan side to revise the organizational setting by
clarifying roles and responsibilities throughout the process of environmental monitoring by giving

explanations and discussing them with Pak-EPA, Punjab-EPA and Sindh-EPA working in consort with
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the QA/QC activities. The flow of environmental monitoring processes was prepared as shown in
Figure #.3.1 and the processes, roles and responsibilities of analyst and administrator were explained.
These activities were carried out from October to November 2010 for KP-EPA and Balochistan-EPA.

Roles and Activities for Environmental Monitoring+

g
E
:
-
i
|

Collecting, the relevant informaton+'
{Source irerentory, topography. .., n Pilot Area)+

Formulating the drafi
u .I...'l_i_ A5 1 ‘ L L L

i of monitoring plans+'
Thae i, Adrnsing shoye irfon
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‘L Ouiput 1:+
Evaluating above planning+ I RMonitoring Planning +|
| Approval of the above planning+ || §
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Formulating of Plan of allocation of +
resource, chemicals and eguip ment .+

|| Approval of the above planning+ || O

| Compiling analvzed data+ |

e e et ke e b bt b AL TR R

Approval of the above outpui+ ||
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| Preparation of monitoring mpurt¢| : Interpretation:

|| Approval of the above outpwi+ ||
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: || Approval of the Repori+ " :
4-' Disseminating of Repori+ Quiput 5: +
L : Or Part of its informa tion+ Sharing & Disseminating

Figure 4.3.1 Role and Responsibility Flow Chart of Environmental Monitoring

On the other hand, under the perspective of the Pakistan side, the roles or tasks of personnel are defined
only in the contract document in accordance with the particular position while little to no tasks of
monitoring related activities are described in the said document. Also, as mentioned above there is a
high possibility of reassignment of related personnel due to the political instability. Therefore, the
Pakistan side suggested to JET that it is not proper to assign a particular person to any position. Instead,

particular monitoring related roles should be assigned according to the position.
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Given these circumstances, JET requested the Pakistan side to assign personnel according to position
corresponding to the role. As the result, the Pakistan side and JET generated the organizational setup in
step with QA/QC activities.

4.4  Activity 1-3: Training on the Process of Developing an Environmental Monitoring Plan

The “Training on the Process off Developing anf Environmental’ Monitoring’ Plan’Twas carried out in early
July and August of 2009. The purpose of this training was to provide expertise to the trainees in
preparing environmental monitoring plans and help them prepare their own environmental monitoring
plans by using developed environmental guidelines, because most of the participants had little to no

experience in formulating monitoring plans.

It is necessary to consider objectives, area, position and terms of environmental monitoring for
developing the monitoring plan. To this end, the criteria for selecting and deciding on the above items are
essential. Therefore, the training aimed to provide and transfer fundamental knowledge and skill for

selecting the above items.

Through this training, a case study in Japan, fundamental knowledge of environmental monitoring and
diffusion of pollutants were explained to training participants. After this training, most of the trainees

acknowledged that, with the help of the Expert, that they can formulated environmental monitoring plans.

However, the actual planners of designated monitoring plan were different from the participants of the
training and thus, submission of the assigned monitoring plans was delayed significantly while there is
still room for revising monitoring guideline for help promoting smooth preparation of monitoring plan.
With the assistance of both the water quality and air quality experts, the assigned monitoring plans were

prepared and submitted as described in section 4.7.

4.5 Activity 1-4: Development of Technical Guideline for Developing Environmental Monitoring

Plans

Trainings on the “Development/ off & Technical Guideline’Twere conducted during the middle of July and
in early August 2009 for the participants to obtain fundamental knowledge to help them prepare the

Technical Guideline for Developing Environmental Monitoring Plans.

It is necessary to consider objectives, area, position and terms of environmental monitoring for
developing the monitoring plan. To this end, some criteria for selecting and deciding on the above items
are essential. Therefore, the training aimed to provide or transfer fundamental knowledge and skill for
selecting the above items. The criteria have been consolidated as the Guideline on Environmental

Monitoring Plan.

During the trainings, a case study in Japan and fundamental knowledge on environmental monitoring
were explained while considering objectives, area, position and terms of environmental monitoring for
developing the monitoring plan. In the second training conducted in August 2009, the first version of

the environmental monitoring guidelines was prepared using responses gathered from the participants. At
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the wrap-up session, most of the trainees (13 in air, 11 in water) answered that they can establish

environmental monitoring plans by using the prepared guideline.

However, the trainees still had difficulties in selecting the proper items for particular monitoring, point of
sampling site, and timing of the sampling as described in the previous chapter. Thus, clarification of

these points has been inserted into the revised version of the guideline as Activity 1-9.

4.6  Activity 1-5: Selection of Pilot Area
4.6.1 Water Quality

Each EPA was requested to select a pilot area for both ambient and effluent water monitoring based on
the knowledge obtained in Activity 1-3 in the first year of the Project. The following table shows the
selected pilot areas as the first version of monitoring plan prepared. Since then, JET had frequently
guided KP-EPA and Balochistan-EPA in preparing their plans. However, they did not correspond to the

training on revised plan. The revision was conducted at the end of the Project and is described in

section 4.9.
Table 4.6.1  Status of Selection of Pilot Area (Water)
(As of January 2011)
Monitoring Plan Pak-EPA Punjab-EPA Sindh-EPA KP-EPA Balochistan-EPA
. Upper Chenab . Warsak Lift .
Ambient Water | Rawal Lake Keenjhar Lake Hub River
Canal Canal

One industry, main flow of
Effluent industrial area and effluent | 3 industries* 7 industries™* Undecided |Undecided
of treatment plant

*  Flying Paper Mill, ICI Polyester Fiber, AZ Gurd-9
** Lotte Pakistan PTA Ltd., ICI Pakistan Ltd., Pak. Refinery, FFB, Soorty Enterprises Ltd., Roche Pakistan Ltd., Indus
Pharma

4.6.2 Air Monitoring

In compliance with the contents of training in Activity 1-3, EPAs selected pilot areas for ambient air
and stationary sources of air pollution as shown in Table #.6.2. The Expert suggested that C/P chose
industrial areas with residential extent as pilot areas. However, Sindh-EPA targeted a suburb of Karachi
as pilot area of emission source. KP-EPA selected three cities in the province, but the measurement

points were not identified. Balochistan-EPA did not indicate any stationary source.
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Table 4.6.2

(As of April 2011)

Status of Selection of Pilot Areas (Air)

Monitoring | pay.gpA | Punjab-EPA |  Sindh-EPA KP-EPA Balochistan-
plan EPA
1) Raiwind
industrial 4 locations
. . H-8 Residential area Main streets 3 cities in the around the
Ambient Air o . . o
area 2) 2 monitoring | (6 locations) province monitoring
stations in station in Quetta
Lahore
Cement
Emission Gas | -2 10 Kohe-noor Cement factory | ¢ ries Undecided
Industrial area | power plant (10 locations) .
(7 locations)

4.7.1

Note: Punjab-EPA Ambient air 2) is for SPM monitoring plan.

4.7  Activity 1-6: Collection of Relevant Information Required for the Development of Monitoring

Plan (Meteorological Data and Pollution Sources in Pilot Area)

Water Qua

lity

JET prepared inventory sheets related to pollution sources in the pilot area and distributed them to all
EPAs for the Activity 1-6 training. JET requested each EPA to fill up the sheet and explained the

objectives and contents of the data before the start of data collection.

are as shown in Table §.7.1.

Table

4.7.1

The main contents of the sheet

Main Contents of Inventory Sheet on Water Quality

Relevant Information

Land use (Area and distribution)

Industry (Location, type of industry, pollution load etc.)

Agriculture (Area and distribution, type of crop

Application amount of fertilizer and chemicals

Population and household (Number, pollution load etc)

Rainfall

Maps

etc.

The information collected by EPAs is summarized in the following table and is attached in the

Environmental Management Report prepared as activity 4-3.

Islamabad;
Number of poultry
farms

List of industries;
Fertilizer consumption;
Agricultural chemical
consumption; Number of
livestock

in Hydrabad and
Kotri industrial
estate

Table 4.7.2 Collected Information
Pak-EPA Punjab-EPA Sindh-EPA KP-EPA Balochistan-EPA
Land use; Agricultural
List of industries in land use by type of crop; List of industries |List of

industries and
poultry farms in
Peshawar

Uncollected
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4.7.2 Air Quality

JET prepared inventory data sheets on emission sources in pilot areas and distributed them to the EPAs.
JET explained the major contents of the data sheets and requested each EPA to collect the necessary
data to be input on the sheets. However, there was no response from any of the EPAs despite the
requests for submission of inventory data. Therefore, for preparing the environmental monitoring
reports, all available source information directly collected from each personnel were utilized during the

trainings conducted in the third year of the Project.

Table 4.7.3 Inventory for Air Quality Monitoring

Information Required
Topography/Land-use map
Major road map
Previously measured data (air monitoring station)
Factory/Plant (location, type of industry, fuel, height of chimney,
type of furnace)
Vehicle (type, traffic, registration, fuel)
Meteorological data (monthly, annual data)

4.8 Activity 1-7: Development of Environmental Monitoring Plans in Pilot Areas
4.8.1 Water Quality Monitoring

JET had requested each EPA to prepare their monitoring plan which shall include the monitoring
schedule and location as a result of this activity. The status of preparation of the first version of the
plans is as shown in Table #.8.1. The plans were scheduled to be revised in the third year of the
project based on the monitoring and water quality management reports, which were planned to be
prepared in activities 4-3 and 4-4, respectively. However, KP-EPA and Balochistan-EPA did not

prepare their effluent monitoring plans.

Table 4.8.1 Status of Preparation of Monitoring Plans: First Version (Water Quality)
(As of January 2011)

Monitoring Plan Pak-EPA Punjab-EPA Sindh-EPA KP-EPA Balochistan-EPA
Ambient Water Complete Complete Complete Complete Complete
Effluent Complete Complete Complete Incomplete Incomplete

The provincial EPAs where the Expert could not visit to conduct the training directly had few outputs

in Activity 1 since it was difficult to achieve any output without any direct instruction from an expert.
4.8.2 Air Quality Monitoring

All EPAs prepared air monitoring plans for their respective pilot areas except Balochistan-EPA which
did not prepare a plan for a stationary source as shown in Table §.8.2. Air monitoring plans were
revised into Version2 based on the monitoring results (Activity 4-3) and the environmental

management plan (Activity 4-4).

48



Table 4.8.2 Status of Preparation of Monitoring Plans: First Version (Air Quality)
(As of August 2011)

Monitoring Pan Pak-EPA Punjab-EPA Sindh-EPA KP-EPA Balochistan-EPA

1) Prepared

Ambient Air Prepared 2) Prepared

Prepared Prepared Prepared

Emission Gas Prepared Prepared Prepared Prepared No presentation

Note : Ambient Air 2) of Punjab-EPA is for the SPM monitoring plan.

4.9 Activity 1-8: Implementation of Environmental Monitoring Plan in Pilot Areas
4.9.1 Water Quality Monitoring

Implementation status of ambient and effluent water monitoring plans is summarized in Table 4.9.1 and
4.9.2 respectively. Major problems of the plan and implementation are as follows:

¢ Almost all EPAs did not carry out the planned monitoring due to limitation of resources.

e Most of the EPAs did not analyze heavy metals as planned because of mechanical trouble.

o EPAs except Sindh could not measure the flow rate because of mechanical trouble.

e Arsenic was not included in the plan in spite of its being the main pollution parameter in

Pakistan.

The Expert asked the trainees to discuss the above issues during the training aiming to reflect the
results in the revised monitoring plan.

Table 4.9.1 Implementation Status of Monitoring Plans (Ambient Water) by Parameter
(As of October, 2011)

EPA No. of time* Parameter
Plan ** [FR.| T | Ph| EC | DO[BOD|[COD|TDS|TSS|O&G| No3 [ Po4 [So4] Sulfide| C1 | Cr|Cd| Pb| Cu| Ni | Zn |C. Bacteria

PAK EM wjfo|olofofojJo|JOofOo|O]| O - - 10 O

Punjab | E.3M 7 X]|-]10[-101]0]10O0 1010 —1] - -0l O 1O -|-f-1-1"-

Sindh | EM 2 |OJ]Oo|O|lO|X|[ X ]|]O[O]O] - - - |- - o[o|o|0o[0o] X

Baloch EM 2 X|]|O]|O[O |0 X X - 1O - - - - - [ XX XXX ]| X -

KP EM 4 - -l -]J]O]l-1O]1O]| - - - O]l O] - - B I N N I - O
O: Implemented as planed X: Not implemented as plane -: The parameter is not included in the plan
*: Times of monitoring **: M FR: Flow rate E.M: Every month E.3M : Every 3 mnth T: Temperature

EC: Electric conductivity
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Table4.9.2 Implementation Status of Monitoring Plans (Effluent) by Parameter
(As of October, 2011)

EPA Name of Type of | No of times* Parameter
industry industry | Plan | #* [ FR | T | Ph| DO | BOD|COD|TDS| TSS |0&G| So4 |Sulfide| CI | Cd| Cuf Cr| Pb[Ni| Zn| Fe| Hg
Waste water EM| 2 O] O|Oo|lOo]Oo|o|olo|olo| - |ox|x|x|x|x|x|x]|x
treatment plant
PAK stri
Industrial M| 2 o|lololololololololo| - |olx|x|x|x
effluent water
Wilson industry |Pharmaceu| E.M 2 X O[O ] O O[O ]J]O[]O]O]O - JOIX[X]IX|X|X|X][X]| X
AZ Guard-9 Textile | EM 6 X O | O O]l 0|0 O O O |0 XX
punjap| FMEPIET | ppper | EM | 6 | x| O] O ololo]|o ol o |o|-|x]|x
ICI polyester | Chemical | E.M 4 X O | O O 10|10 O]J]O]JO] O |O X[ X
Fouji Fertilzer | oz | EM | 1 | O | O O] - | x |o|olo|-|o| - [o]x|x]|x]x]|x]x
Bin Qasim Ltd
Sindh
Lotte Pakistan .
PPTA Ltd Chemical | EM 1 O Ol O X oOlO] O ©) O|X|X|X|X|Xx[Xx
Baloch No name
KP No plan
O: Implemented as planed X: Not implemented as planed -: The indicater which is not included in the plan
*: Times of monitoring **¥: Implementation times FR: Flow rate T : Temparature

The main reasons why the EPAs did not carry out the monitoring according to the plan are as follows:
Lack of budget for monitoring implementation

Mechanical trouble of equipment for chemical analysis
4.9.2 Air Quality Monitoring

Implementation status of both ambient and emission air monitoring is as shown in Table #.9.3 and
Table B.9.4. The figures indicated in the tables show the frequency of measurements. The main

problems of implementation are as follows:

e Data of the stationary source was voluntarily collected only in Sindh-EPA although every EPA has the
data from automated air monitoring stations. The rest of EPAs collected their stationary source
monitoring data mostly through the training.

e  Only Pak-EPA utilized mobile automated air monitoring stations.

Table 4.9.3 Implementation Status of Ambient Air Environmental Monitoring
in Pilot Area (As of February 2011)

EPA Measurement Parameter
SO, | NO | NO, | 0 | cO | PMps | SPM Pb
PAK Continuous monitoring at air monitoring station 1 1
. Continuous monitoring at air monitoring station, but
Punjab . . 1 1
outside of the pilot area
Sindh Continuous monitoring at air monitoring station 1 1
KP Continuous monitoring at air monitoring station X X
Balochistan Con‘Flnuous mopltorlng at air monitoring station, but X X
outside of the pilot area

X : Not implemented as planned
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Table 4.9.4 Implementation Status of Stationary Source
Monitoring in Pilot Area (As of January 2011)

EPA Measurement Parameters
Dust NOx CO

PAK 4 4 4
Punjab 1 1 1
Sindh 3 3 3
KP -

Balochistan X X X
X: Not implemented as planned

- No monitoring plan

Note: Five gaseous and 7 metal parameters were not included
in the monitoring plan. (Due to the training on
fundamental parameters such as dust which took a lot of
time, training on the other subjects was delayed.)

The main reasons why the EPAs did not carry out monitoring according to the plan are as follows:
+ Lack of budget for monitoring implementation

* No definite monitoring schedule

4.10 Activity 1-9: Revision of Environmental Monitoring Plans and Technical Guideline based on
the Actually Obtained Monitoring Data
4.10.1 Water Quality Monitoring

(1) Revision of Environmental Water Quality Monitoring Plan

The points which should be revised in the monitoring plan are summarized in the following table.
These are listed by JET based on the results of the environmental management plan (Activity 4-4)
and monitoring report (Activity 5-6) and the implementation status of monitoring. The Expert

asked the C/Ps to discuss the issues during the training for revision.
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Table 4.10.1 Revised Contents of Environmental Monitoring Plan by JET

EPA Project Area DESigEEe Main Revision of Contents
Water Use
Addition of total nitrogen and phosphorous because
the monitoring results implied eutrophication in the
Rawal Lake Drinkin Rawal Lake
PAK and related Irrigat 9 Addition of arsenic because of its being the main
. : rrigation : .
river basin pollution parameter in the country
Revision of monitoring time and season because of
high frequency of monitoring
Addition of monitoring point between ST1 and ST2
to find out pollution load because there are two main
Upper pollution sources: Flying Paper Mill and untreated
Punjab Chenab Irrigation :
sewage from town
Canal s o
Revision of monitoring time and season because of
high frequency of monitoring
Addition of total nitrogen and phosphorous because
the monitoring results show eutrophication of the
. Drinking Rawal Lake
. Keenjhar C o I ; L .
Sindh L Irrigation; Addition of arsenic because it is the main pollutant
ake .
Industry of tap water in the area
Revision of monitoring frequency and season
because of high frequency of monitoring
Warsak L Preparation of monitoring plan on Warsak Canal
KP Irrigation .
Canal because the pilot area was changed
_ Downstream Adding proper momtor_lng point tc_> find change in
Balochistan of Hub River water quality considering the project purpose

because only one point cannot examine the change.

(2) Revision of Effluent Water Monitoring Plan

The points to be revised have been listed by JET as shown in Table 4.10.2. Main contents of the

revision are summarized as follows:

i)

Monitoring Results and Implementation Status

The revised effluent monitoring plan should be prepared in consideration of the monitoring

results and the implementation status.

ii) Consideration of Priority Parameters

The guidelines for self-monitoring and reporting by the industry were approved by the Pakistan
Environmental Protection Council (PEPC) in August, 1999.
According to the Self-Monitoring and Reporting Tool (SMART), all industrial units are

responsible for correct and timely submission of Environmental Monitoring Report to the

Federal Agency. Priority parameters mean those parameters of the National Environmental

Quality Standards, which have been selected for the purpose of submission of Environmental

Monitoring Reports to the Federal Agency by an industrial unit. Environmental monitoring

report means the report submitted by an industrial unit to the Federal Agency in respect of

priority parameters.
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SMART regulates the priority parameter by type of industry. The priority parameters and

monitoring frequency regulated by SMART have to be applied to the monitoring. Priority

parameters by industry are as shown in Table #.10.2 and the additional parameters are

underlined.
Table 4.10.2 Proposed Revision of Contents of Effluent Monitoring Plan
Smart
EPA Al LEPOE] Priority Parameters for Main Revision of Contents
Industry Industry o **
Monitoring
Adding total N and P, and E.
Wastewater | (Treated Coli
treatment Water) i Revision of monitoring
frequency
PAK Effluent water | (Various - -
from industrial | Industrial - Revision monitoring
frequency
zone wastewater)
Wilson Effluent flow, Temp. pH, COD,
industry Pharmacy TSS, TDS C
Effluent flow, Temp., pH,
AZ Guard-9 Textile COD, TSS, TDS, BOD, A
Copper, Chromium
Flying paper Effluent flow, Temp., pH,
mills Paper COD, TSS, TDS, Sulfides, A
Punjab BOD,
pH, COD, TDS, Phenol
Compounds, Cyanide,
ICI polyester | Chemical Ammonia, Cadmium*, Zinc*, A
Nickel*, Chromium®*,
Mercury*, Arsenic*
.. - Effluent flow, Temp., pH, TSS,
;‘i’n“" Fertlizer | o tiizer | COD, (N: Ammonia,) (P: A
Cadmium, Fluorides)
. pH, COD, TDS, Phenol
Sindh Compounds, Cyanide,
Lotte Pakistan | Chemical Ammonia, Cadmium?®, A
Chromium*, Mercury*,
Nickel*, Zinc*, Arsenic*
KP - - - -
Balochistan - - - -
* Priority parameters will be limited to those occurring in chemicals and raw —material used

* Category of industries defined in SMART program.
Note: A reporting frequency on monthly basis for Category A, quarterly for Category B, and biannually for Category C
is recommended.

(3) Revised Monitoring Plan

JET explained the above points to the C/P at the beginning of the training and asked C/P to discuss

them. All EPAs have prepared the revised plans based on results of the discussion as shown in

Table #.10.3.
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Most of the points proposed by JET are reflected in the revised report.

Main revisions compared with the first plan are summarized as follows:




e The outline of the pilot project area is indicated.

e Reasons for selection of parameters and monitoring frequency are explained clearly.

The plans are attached as Appendix-5.

Table 4.10.3 Preparation of Revised Environmental and Effluent Monitoring Plan
(As of October, 2011)

Monitoring Plan Pak-EPA Punjab-EPA Sindh-EPA KP-EPA Balochistan-EPA
Environmental Prepared Prepared Prepared Prepared Prepared
Effluent Prepared Prepared Prepared Prepared Prepared

All EPAs did not change their pilot areas for ambient water monitoring plans throughout the second

and third years of training. KP-EPA newly prepared the monitoring plan for Warsak Canal in the

end of the third year training.

In the case of the effluent monitoring plan, however, three EPAs changed the pilot areas in the third

year. The pilot areas are as shown in Table #.10.4 and the reasons are explained as follows:

e Pak-EPA and Sindh-EPA were compelled to change their plans because the industries refused to

continue cooperation on the monitoring.

e Punjab-EPA newly selected two industries because former selected industry suddenly stopped

operation.

o KP and Balochistan finally indicated the concrete industry name for effluent monitoring,.

Table 4.10.4 Revised Pilot Area for Effluent Monitoring

Pak-EPA

Punjab-EPA

Sindh-EPA

KP-EPA

Balochistan-EPA

Sewerage treatment
plant (Sector 1-9),
Industrial effluent
water (Sector 1-9),
Wilson Industry

AZ Duard-9, ICI
Polyester, Maknit,
Ammar textile

Industrial effluent
treatment plant
(Sector 7-A),
Domestic wastewater
treatment plant-2

Associated Ghee Mills
PVT Ltd., Bannu
Woolen Mills,
Chashma 1 & 2 sugar
mills

Byco Ltd., Hub power
plant, Feroze textile
mill, Balochistan glass
industry, Balochistan
marble factory

4.10.2

Air Quality Monitoring

After the implementation of monitoring plans, the collected data for ambient air and industrial

emissions were rearranged and analyzed in comparison with the NEQS. The results revealed the

characteristics of air pollution and issues at each EPA as shown in Table @#.10.5.
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Table 4.10.5 Characteristics and Issues on Air Pollution as revealed by Monitoring

EPA Air Pollution Characteristics

< Ambient Air Monitoring >
e PM,;salways exceeds the standard except for Sindh-EPA.

e Insummer, O; sometimes exceeds the standard except for Sindh-EPA.
e CO almost meets the standard.
e The concentrations of pollutants tend to be higher at night except for Os.
Common e Pb ofte.n exceeds the standards. (No actual data was obtained at
Characteristics Balochistan-EPA and KP-EPA.)
e There are enough pollutant emissions and strong sunlight that cause
active photochemical reaction.
< Stationary source monitoring>
» No item in the stationary sources exceeded the NEQS for industrial
gases emission. (However, the concentration of each measurement item
was higher than the one in developed countries.)
e Concentration of exhaust pollutants such as NOx and hydrocarbons is very
Pak-EPA high. (Often exceeded NEQS in NO, NO2)
e Vehicle exhaust gas detected in addition to industrial exhaust gases at the
fixed station.
Concentrations of NO and NO2 often exceeded. NEQS.
Punjab-EPA Extremely high concentrations are observed.

Vehicle traffic is suspected to be the main cause of pollution.

The ocean breeze lowers the pollutant influence in comparison with other
cities. The variation patterns are complicated.

NOx and hydrocarbons sometimes have high concentrations.

Sindh-EPA e The pollution characteristics between the towns within 20 km from north to
south are slightly different; however, patterns are highly matched. It means
that the air pollution involves wide-areas.

Possibility of worse air pollution as compared to the past four years.

Exhaust concentrations of pollutants such as NOx are high. Vehicle traffic

KP-EPA on main streets is considered to be the major cause.

e Exhaust concentrations of pollutants such as NOx and hydrocarbons are
high.

e The variation pattern is simple and clear. The pollution source may also be
simple and clear.

e Vehicle traffic in the central district of the city is suspected to be the main
cause.

Balochistan-EPA

After reviewing the issues outlined above during the training, JET and the trainees agreed to revise the
monitoring plans from the standpoint of how they should select the measurement items and locations to
improve the current air pollution. The guidelines for revision are as shown in Table #.10.6. The
revision focused on PM2.5, NO and hydrocarbons for which unusual high concentrations were detected,
and Pb often exceeded the standard. If these concentrations could be lowered, there is high possibility
to improve the environment. The EPAs targeted for the revision of monitoring plans for ambient air
were Pak-EPA, Punjab-EPA and Sindh-EPA as shown in the following table. The revision of the

monitoring plans was carried out by early December 2011.
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Table 4.10.6 Guidelines for the Revision of Air Monitoring Plans

Pak-EPA

Measurement of stationary sources will not be implemented in this plan
because the monitoring of main sources in the industrial area has terminated.
Seek the emission sources of substances detected with high concentrations in
the ambient air (NOx, Hydrocarbon, Pb and PM,s).

For the above purpose, the mobile air monitoring station and high volume air
sampler shall be used as measurement equipment. Metal analysis will also
be conducted.

Three junctions of main streets in the city shall be selected as measuring
points (the locations were already determined).

One measuring point shall be established at a low polluted area in the suburb
in order to measure background concentrations.

Punjab-EPA

Measurement of the stationary source shall not be implemented in this plan so
as to explore the impact of vehicle emissions.

Seek the emission sources of substances detected with high concentrations in
the air (NOx, Pb and PM, ).

For the above purpose, the mobile air monitoring station and high volume air
sampler shall be used as measurement equipment. Metal analysis shall also
be conducted.

Sixteen monitoring sites in Lahore City shall be selected as measuring points
(already determined).

Sindh-EPA

Seek the emission sources that sometimes exhibit high concentration peaks.
The six main industrial facilities (petroleum refinery, thermal power plant and
woodchip factory) distributed in Korangi Industrial Area shall be targeted as
emission source monitoring. (The locations were already determined)

Metal analysis shall be conducted by placing high volume air sampler around
the factories. (Place the sampling points at the leeward side of the factory by
calculating maximum ground concentration.)

4.10.3

Table 4.10.1 Status of Revision of Environmental Monitoring Plans

(As of November, 2011)

Pak-EPA

Punjab-EPA

Sindh-EPA

Environmental

Conducted

Conducted

Conducted

Stationary source

Conducted

Conducted

Conducted

Revision of Technical Guidelines

Trainings for this activity were conducted during late September to early October at Pak-EPA,
Sindh-EPA and Punjab-EPA, consecutively. In the trainings, review of the first edition of the guidelines
and evaluation of submitted monitoring plans were conducted and the necessity of revision of the

guidelines was explained. The following issues were highlighted:
e Littleto no basis for the selection of monitoring items
e Littleto no basisfor the selection of monitoring points
e Littleto no foundation for selection of monitoring terms and its duration

The above issues were explained while lack of understanding on the setting of standards for both

Ambient Air/Water and “Source” Air/Water was pointed out. Especially since there is no specific

standard for ambient water defined, internationally recognized standards, World Health Organization
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(WHO), United States Environmental Protection Agency (USEPA), Japanese and World Wide Fund for
Nature (WWF) proposed items were presented and discussed for selecting monitoring items for

ambient water monitoring.

As the result of the trainings, the draft guidelines Ver. 2 was proposed and evaluation by each EPA was
requested. The draft of the guidelines is attached as Appendix 6.
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CHAPTER S ACTIVITIES OF OUTPUT 2

5.1 Summary

The baseline survey had found a lot of malfunctioning equipment in each EPA due to load-shedding,
excessive fluctuation of electric current and deterioration of core equipment by long term of non-usage.
Since repair work is essential for conducting technical cooperation activities of the Project, JET and the
JICA head office decided to conduct repair work while having technical transfer activities. JET started
technical transfer trainings on Output 2 which focused on providing fundamental knowledge, theory and
skills while the repair work was done at the same time. As the available consumables and parts of the
repair equipment increased, the technical transfer activities which could not be conducted before became
feasible while trainings on preparation of SOP had also been initiated. The repair activities for Pak-EPA,
Punjab-EPA and Sindh-EPA had been completed at the end of the first year of the Project as planned.

The second year activities had been conducted since Mid-June 2010. As reflecting improvement of the
availability of analytical equipment, full-fledged training on AAS, GC and IC had been initiated.
Activities on SOP, quality control and laboratory management system also had been conducted. The
SOP for water analysis was prepared as Draft SOP Ver. 1 in the first year activity and the revision and
modification had been initiated in the second year while JET instructed all EPAs to start the modification
procedure by preparing a list of findings and recommendations at each EPA. Repair work at KP-EPA
and Balochistan-EPA was conducted and completed in the second year of the Project. By this
completion, all of the planned repair works were completed. JET also had conducted repair works for
improving the data communication system among air monitoring stations since the first year of the
Project[ [ JETT implemented’ the improvement] design/ prepared inf thef first’ year[ [ Thel “Packet Transfer’
Communication’T through!' internet’ havef been| adopted’ and implemented. [ With thel implementation,]

certain improvements of communication have been observed.

In the third year, activities focused on self-skill-practice of analysis, and revision of the maintenance
manuals and laboratory management system were conducted. Activities related to the establishment of the
Laboratory Management System were conducted in order to strengthen the system at CLEAN. After
running the system, the revision of the Laboratory Management System was conducted. Laboratory
analysis activity related to air constituents such as stationary emission sources employs almost the same
apparatus (instrument) as the water analysis requires. The JET also discussed the detail of contents of

quality control, and then requested implementation of quality control method at each EPA.

For the Air section, the revision of the SOP was conducted by adding the maintenance plan and
maintenance manual for both automated air monitoring stations and the stationary emission. .However,
routine maintenance work has not been conducted with the frequency mentioned in the above plan.
Therefore, the JET requested each EPA to produce annual and weekly progress schedule sheets to

improve their planning skills.
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5.2 Activity 2-1 Capacity Assessment of EPAs
5.2.1 Water Quality

Table 5.2.1 shows the results of evaluation of experience and the understanding of EPA personnel
regarding the parameters of NEQS. The evaluation was conducted in July 2009 as the “initial status”
and in October 2011 as “after technical transfer training.” The highest score of trainees under each
EPA is regarded as the evaluation score of the EPA. Also, the evaluation of each parameter is shown

for each activity.

Table 5.2.1 State of Empirical Knowledge & Understanding of EPAs on NEQS

Parameters
. Pak-EPA Punjab-EPA Sindh-EPA KP-EPA Balochistan-EPA
No. NEQS Unit

2009 2011 2009 2011 2009 2011 2009 2011 2009 2011
1 | Temperature °C 3 3 3 3 2 3 3 3 3 3
2 |pH - 3 3 3 3 3 3 3 3 3 3
3 |BODs mg/L 3 2 3 3 1 2 3 3 2 3
4 |COD mg/L 3 3 3 3 2 3 3 3 2 3
5 |TSS mg/L 3 3 3 3 2 3 3 3 3 3
6 |TDS mg/L 3 3 3 3 2 3 3 3 3 3
7 | Oil and Grease mg/L 3 3 2 3 1 3 3 3 2 2
8 | Phenol compound mg/L 1 3 1 2 1 3 1 2 1 2
9 | Chloride compound mg/L 3 3 2 3 1 3 3 3 1 2
10 | Fluorine compound mg/L 1 1 2 3 1 3 1 1 1 2
11 | Total cyanide mg/L 1 3 1 2 1 1 1 2 1 1
12 f‘“;g;g)s“rfada”t mgll | 2 3 1 2 1 3 1 2 1 2
13 | Sulfate mg/L 3 3 3 3 1 3 3 3 1 2
14 | Sulfide mg/L 1 3 3 3 1 3 2 3 1 2
15 | Ammonia mg/L 2 1 1 2 1 3 3 3 1 2
16 | Pesticide mg/L 2 1 1 2 1 3 2 3 1 1
17 | Cadmium mg/L 2 3 2 3 1 3 2 3 1 2
18 | Total chromium mg/L 2 3 3 2 1 3 2 3 1 2
19 | Copper mg/L 2 3 2 3 1 3 3 3 1 2
20 |Lead mg/L 2 2 2 3 1 3 3 3 1 2
21 | Mercury mg/L 2 2 2 3 1 1 1 2 1 2
22 | Selenium mg/L 2 1 2 3 1 1 2 2 1 1
23 | Nickel mg/L 2 3 2 3 1 1 3 3 1 1
24 | Silver mg/L 2 2 2 3 1 3 1 2 1 1
25 | Total toxic metals mg/L 2 1 2 2 1 3 2 1 1 1
26 | Zinc mg/L 2 2 2 3 1 3 3 3 1 1
27 | Arsenic mg/L 2 2 2 3 1 3 3 2 1 2
28 | Barium mg/L 2 3 2 3 1 3 1 2 1 1
29 |lIron mg/L 2 3 2 3 1 3 3 3 1 2
30 | Manganese mg/L 2 3 2 3 1 3 3 3 1 1
31 | Boron mg/L 2 3 1 2 1 3 1 1 1 2
32 | Chlorine Residue mg/L 2 3 2 2 1 3 2 3 1 2

1: Nol/Less % 12.5 15.6 18.8 0.0 84.4 3.1 25.0 9.4 78.1 28.1

2: Moderate % 59.4 18.8 53.1 28.1 12.5 3.1 21.9 25.0 9.4 53.1

3: Much % 28.1 65.6 28.1 71.9 3.1 84.4 53.1 65.6 12.5 18.8
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5.2.2 Air Monitoring

NEQS specify eight measurement items for ambient air and 15 items for stationary sources as shown in
Table5.2.2.

Table 5.2.2 Measurement Parameters in Air and Equipment (NEQS)
NEQS for Ambient Air (Draft) NEQS for Stationary Sources
No. | Parameters Equipment, Method No. Parameters Equipment, Method
1 [SO, 3 NOx Flue gas emission
measurement
g Egz Aut(_)mated air monitoring g CH:IZZS Flue gas emission
station measurement and
4 |0, 6 SO, .
57Tco 7 Hol Laboratory analysis
6 [PMyo i 8 THE (Spectrophotometer, IC)
7 |SPM High volume air sampler 9 Pb
8 |Pb High volume air Sampler 10 Cd
Laboratory analysis (AAS) Flue gas emission
11 Cu measurement and
NEQS for Stationary Sources 12 Zn Laboratory analysis
No. | Parameters Equipment, Method 13 As (AAS)
1 |Dust Flue gas emission 14 Sb
2 |CO measurement 15 Hg

Regarding each equipment and method shown in Table [5.2.2, the technical proficiency of trainees from

each EPA was evaluated as follows:

(1) Ambient Air
i)  Automated Air Monitoring Stations
Figure 5.2.1 shows the transition of the trainee’s proficiency evaluated by the air monitoring
expert. Three of the traninees reached the level at which one can independently operate the
equipment. One of them reached the advanced level at which one can guarantee the
measurement accuracy as well. Regular sensitivity calibration by standard gases became a
routine operation at Pak-EPA. Evaluation results of technical proficiency for Output 2 are as

shown together with those of Output 4 (data evaluation).
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Technical Proficiency of Trainees for Automated Monitoring Station
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Figure 5.2.1 Transition of Proficiency for Automated Air Monitoring Station

ii) SPM, Lead

The technical proficiency of each EPA regarding SPM and metal analysis in ambient air (in

2009) is as shown in Table 5.2.3.

In cases where there was more than one trainee from the

same EPA, the highest score obtained by the EPA’s trainees was selected as the score for that

EPA.

Table 5.2.3

Technical Proficiency for Ambient Air Monitoring (SPM, Pb)

Parameters Pak-EPA Punjab-EPA Sindh-EPA KP-EPA Balochistan-EPA
SPM 1.3 2.0 1.7 2.0 2.0
Pb 2.0 2.0 1.0 2.0 1.0

Proficiency Criterion:

0 : Inexperienced

3 : Performed independently 4 : Able to teach juniors

(2) Air at Stationary Emission Sources

i) Stack gas monitoring

1 : Experience in training 2 :

Feasible under expert guidance

Figure 5.2.2 shows the transition of trainee’s proficiency evaluated by the air monitoring expert.

Two of the trainees almost reached the proficiency level of 60%.

61




Technical Proficiency of Trainees for Stack Monitoring O Apr. 2009 Pre-training
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Figure 5.2.2 Transition of Proficiency for Stationary Emission Source (Stack Monitoring)

ii) Metal Analysis
The technical proficiency of five EPAs regarding metal analysis for stationary source
monitoring is summarized in Table 5.2.4. The skill assessment was made according to four
metal parameters (Pb, Cd, Cu and Zn) for Flame Atomic Absorption Spectrometry and three
metal parameters (Hg, As and Sb) for Cold Vapor Atomic Absorption Spectroscopy, etc. The
highest score among the trainees from the same EPA was selected as the score for that EPA as

shown in the table.

Table 5.2.4  Proficiency of Metal Analysis for Stationary Source Emission

Parameters Pak-EPA Punjab-EPA Sindh-EPA KP-EPA Balochistan-EPA
Pb, Cd, Cu, Zn 2.3 1.7 1.3 1.3 1.0
Hg, As, Sb 2.7 1.7 1.0 2.0 2.0

Proficiency criterion: 0 : Inexperienced 1 : Experience in training 2 : Feasible under expert guidance
3 : Performed independently 4 : Able to teach juniors

5.3  Activity 2-2: Selection of Appropriate Methodologies for Sampling, Measurements and
Physical, Chemical and Bacteriological Analysis of each Parameter

5.3.1 Water Quality

The trainees of all participating EPAs and JET discussed and selected uniform and alternative methods
during sampling training conducted in June 2009. In order to select uniform and alternative methods,

the following were considered as the preconditions.

1) Methods which require special techniques or equipment and adopted at specific EPAs shall not be
selected as uniform method.

2) Any method adopted by Pak-EPA and provincial EPAs can be adopted as either uniform or
alternative method.

3) The kit method, considered as a simple method shall not be selected as uniform method, but

selected as alternative method.
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Table 5.3.1 shows the uniform and alternative methods for water quality analysis.

Table 5.3.1

Uniform Method for Water Quality Analysis

Uniform Method

Alternative 1

Alternative 2

Parameters Reference Method Reference | Method Reference | Method
Sampling Works
1 Water Sampling and
current measure
Laboratory Analysis
1 Temperature Thermometer
2 pH pH Meter
DO Method
3 |BODs (submit report)
Potassium
4 COD EPA 0410 :dichromate - Kit Method
titrimetric
5 TSS EPA 0160 ' Gravimetric
6 DS EPA 0160 fCi-‘;{':;/)lmetnc (uniform
7 Oil and Grease Gravimetric
Aminoantipyrine -
8 Phenol compound | EPA 0420 Spectrophotometry
9 Chloride compound | JIS K 0102 : lon chromatography |JIS K 0102 : Titration
EPA Lanthanum-Alizarin
10 | Fluorine compound |0340/JIS : Complexone - JIS K 0102 | Kit Method
K 0102 Spectrophotometry
JISK - lon
11 | Total cyanide 0102/ EPA LYMAne-Pyrazolone -| s 0102 selective
0335 P P ry sensor
Anionic surfactant Methylene blue -
12 (MBAS) JISK0102 Spectrophotometry
Barium
. EPA 0375/ | chromate
13 |Sulfate JIS K 0102 : lon chromatography Kit Method JISK 0102  spectrophotom
etry
14 |Sulfide EPA 0376 Kit Method | JIS K 0102 Sﬁ?dmphmm
15 | Ammonia JISK0102: lon chromatography |EPA 0376 gﬁ%c;:;ophot
16 | Pesticide EPA 0508
17 | Cadmium EPA 0213 | AAS
18 | Total chromium EPA 0218 AAS
19 |Copper EPA 0220 AAS
20 |Lead EPA 0239 | AAS
21 | Mercury EPA 0245 : Cold vapor - AAS
22 | Selenium EPA 0270 sts’eous hydride -
23 | Nickel EPA 0249 | AAS
24 | Silver EPA 0272 | AAS
25 | Total toxic metals AAS
26 |Zinc EPA 0289 | AAS
27 | Arsenic EPA0206 | aseous hydride - Kit Method
28 |Barium EPA 0208 | AAS
29 |lron EPA 0236 | AAS
30 |Manganese EPA 0243 AAS
31 |Boron EPA 212.3 | Curcumin
DPD-Spectr
32 | Chlorine Residue EPA 330.3 : Titrimetric EPA 330.5 | ophotometr

y
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5.3.2 Air Quality
During the activity in August 2009, JET and the trainees from five EPAs exchanged opinions regarding
the uniform methods. The following points were considered to select the uniform methods in this
project.
1) As a general rule, the US-EPA methods were adopted as the uniform method.
2) In case of difficulty to practice US-EPA methods in terms of simplicity of operational procedure

and working property at a field, the JIS methods will be adopted instead.
The adopted uniform methods are as shown in the following tables.

(1) Ambient Air Monitoring
Table 5.3.2 Uniform Method for Automated Air Monitoring Station

No. Parameters Reference Method Measurement Principle
1 [SO2 UItravi_olet_FIuorescence
2 |NOx US.EPA Chemiluminescence
3_|CO 40CFR Part 53 NDIR
4 103 Ultraviolet Absorption
5 |PM10/PM2.5 Beta-ray Absorption
Table 5.3.3  Uniform Method for Ambient SPM and Lead Analysis
No. Parameters Reference Method _ Measurem_ent Principle
1 |SPM US.EPA, 40 CFR Part 50 Appendix B HIgh polume Alr Sampler
US.EPA, 40CFR Part 50, Appendix G,
and Environment Agency of Japan, )
2 |Pb “Guideline for Measurements of Air Pb-TSP method / AAS
Pollutants (1980)”

(2) Stationary Source Monitoring

Table 5.3.4 Uniform Method for Stationary Source Monitoring

No. Parameters Reference Method Sampling / Measurement Principle

1 |Dust JIS Z 8808 Isokinetic Filter Sampling / Gravimetric

2 [HCI JISK 0107 Absorbing Bottle Sampling / lon chromatography
3 |Cl, JISK 0106 Absorbing Bottle Sampling / Spectrophotometry
4 |HF US. EPA Method 26 Absorbing Bottle Sampling / lon chromatography
5 [H,S JISK0108 Absorbing Bottle Sampling / Spectrophotometry
6 [SOx JISK0103 Absorbing Bottle Sampling / lon chromatography
7 |CO US.EPA Method 10 NDIR

8 |NOx US.EPA Method 7E Chemiluminescence

9 |SO, US.EPA Method 6C Ultraviolet Fluorescence

10 [Pb

11 |Hg

12 [Cd

13 [As JIS K 0083 / JIS K 0222* | Filter Sampling / AAS

14 |Cu

15 [Sb

16 |Zn

*  During the joint training in September 2011, the reference method was changed with the agreement among
trainees and the Experts. Notification letters of this change were sent to the DGs of each EPA. As agreed, the
uniform method of metal analysis for stack emission gas was changed from US-EPA Method 29 to JIS K
0083 or JIS K 0222.
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(3) Ambient Air Monitoring
Table 5.3.5 Uniform Method for Automated Air Monitoring Station
No. Parameters Reference Method Measurement Principle
1 [SO2 UItravi_oIet_FIuorescence
2 |NOx US.EPA Chemiluminescence
3_|CO 40CFR Part 53 NDIR
4 103 Ultraviolet Absorption
5 |PM10/PM2.5 Beta-ray Absorption
Table 5.3.6 Uniform Method for Ambient SPM and Lead Analysis
No. Parameters Reference Method _ Measurem_ent Principle
1 |sPM US.EPA, 40 CFR Part 50 Appendix B Hgng;,mr'n“eTﬁoﬁ')r Sampler
US.EPA, 40CFR Part 50, Appendix G,
and Environment Agency of Japan,
2 |Pb “Guideline for Measurements of Air Pb-TSP method / AAS
Pollutants (1980)”

(4) Stationary Source Monitoring

Table 5.3.7 Uniform Method for Stationary Source Monitoring
No. Parameters Reference Method Sampling / Measurement Principle
1 |Dust JIS Z 8808 Isokinetic Filter Sampling / Gravimetric
2 |HCI JISK 0107 Absorbing Bottle Sampling / lon chromatography
3 |Cl JISK 0106 Absorbing Bottle Sampling / Spectrophotometry
4 |HF US. EPA Method 26 Absorbing Bottle Sampling / lon chromatography
5 |H.S JISK 0108 Absorbing Bottle Sampling / Spectrophotometry
6 |SOx JISK0103 Absorbing Bottle Sampling / lon chromatography
7 |CO US.EPA Method 10 NDIR
8 |NOx US.EPA Method 7E Chemiluminescence
9 |SO, US.EPA Method 6C Ultraviolet Fluorescence
10 [Pb
11 |Hg
12 |Cd
13 |As JIS K 0083/ JIS K 0222* | Filter Sampling / AAS
14 |Cu
15 |Sb
16 |[Zn

*  During the joint training in September 2011, the reference method was changed with the agreement among
trainees and the Experts. Notification letters of this change were sent to the DGs of each EPA. As agreed, the
uniform method of metal analysis for stack emission gas was changed from US-EPA Method 29 to JIS K
0083 or JIS K 0222.

5.4  Activity 2-3: Training on Sampling, Measurements and Analysis of Effluents and Flue Gas in

Point and Non-Point Emission Sources

5.4.1

(1) Sampling Activity

The JICA Expert conducted a joint technical transfer training for effluent and ambient water

Water Quality

sampling. The training contents and schedule are described as follow:
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5.4.2

Table 5.4.1 Sampling Training for Effluent

Da?e. @ Location SFAALEIEES .and Contents of Technical Transfer Training
Training Number of Trainee
15-19 June | CLEAN |Pak-EPA 6 le Concept and procedure of sampling for
2009 Punjab-EPA 2 . . .
Sindn-EPA 5 river and industrial wastewater
KP-EPA 2 |e Preparation Work
Balochistan-EPA 2 } . . . .
Others 4 |* Field training for river and industrial
wastewater
¢ Field note preparation

It is important to strengthen the cooperative framework among EPAs for sustainability of
environmental monitoring. Therefore, the Expert set up groups to help promote communication and

collaboration among trainees.

Most of the trainees had experiences on wastewater sampling; however, sampling procedures as
well as preparatory work had not been conducted systematically. Field training was carried out at
a canal where drainage pipes exist. Training on flow meter measurement was conducted using the
simple bucket method. Most drainage may be discharged from narrow pipe or ditch, so that the

bucket method is useful for adjusting various cases.

In addition, it should be mentioned that formatted field record is not prepared and used. EPA
personnel just take notes in their own notebooks. For QA/QC, especially in order to avoid human
error, preparation and formatted record is recommended and shall be prepared as an activity of the

Project.

Air Quality

Trainings on the analysisha ndsa mplingof [ luefg ast akenf romf actories himneys were conducted from

the first year to the third year.

(1) Training on Sampling

Trainings on dust sampling were conducted repeatedly in the first and second year of the Project,
because the dust sampling processes comprise the necessary procedures for measuring flue gases.

The training summary and results are as shown in the following table.
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Table 5.4.2 Training Summary and Results of Dust Sampling
(Sampling of Dust, NOx, and CO in Stationary Source Monitoring)

Parameters Dust, NOx, CO

e Exhaust Standard and measuring item, the necessity of measurement
e Sampling / Measuring devices and composition

o Flue gas composition, Characteristics of concentration change in flue
gas

Measuring principle, Unit conversion, Measuring parameters

o Theory and calculation of measuring temperature, flue gas rate,
Training ltem moisture measurements

(Lecture) e How to determine / calculate the sampling position in duct
e Dust isokinetic sampling theory, Detection limit and sampling amount
¢ How to use the calculation sheets (Recording sheets at field)
e Pre-treatment of sampling filter, Instruction about filter weighing
e Preservation of collected samples
e Exercise of concentration calculations, Feedback to SOP
<Operation practice>
e Equipment Exercise 1: Temperature, flue gas rate, moisture
measurements
e Equipment Exercise 2: Emission gas analyzer operation (fundamental
operation, calibration, data collection)
e Equipment Exercise 3: Dust sampling equipment: Isokinetic sampling
procedure
o <Stationary source monitoring onsite exercise>
Training Item e Equipment preparation, Precaution on visiting factory and withdrawing
(Practice) equipment

e |Installing sampling equipment, sampling/measuring procedures

e Operation procedure: temperature, flue gas rate, moisture, dust
measurements

e Determination of sucking condition by calculation sheet, data recording
(recording to field recording sheets)

e Data calculation
o Treatment for equipment troubles, equipment maintenance

e Actual measurements were conducted at factories in Islamabad,
Lahore, and Karachi during training session

o Temperature, flue gas rate measurements: fundamental operations
were mostly understood

o Operational procedure of flue gas analyzer on gas automated
measurement; sufficient understanding for onsite operation, mostly
Summary of Training Results sufficient in calibration operation

e Usage of calculation sheet; Less sufficient understanding
e Dust sampling procedure; mostly sufficient understanding

e Consideration on adjusting sucking operation corresponding to
combustion furnace condition is still not established.

e SOPs were created.

e  Poor understanding in calculation to determine the measuring points in
duct. Weak in unit conversion. Need more calculation practice.

o Few opportunities available to use calculation sheet due to no PC
Issues available onsite at most of EPAs. Need to accustom to operations in
MS-Excel.

o Few opportunities available to use equipment voluntarily at each EPA.
Need repeated practice hereafter.

The sampling training for five gaseous parameters (H,S, Cl,, SO, HCI, HF) was carried out in the

second year. The training summary and results are as shown in Table 5.4.3.
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Table 5.4.3 Training Summary and Results

(Sampling of Gaseous Five Parameters for Stationary Source Monitoring)

Parameters

H,S, Cl,, SOy, HCI, HF

Training ltem
(Lecture)

Exhaust Standard and measuring item, measurement theory, composition of
absorbing solution

Sampling / Measuring devices, Sampling condition (adjusting sucking flow
rate)

Feedback to SOP

Training Item

<Operation practice>

Glassware handing, washing, precaution to contamination, absorbing
solution preparation

Operating equipment

<Stationary source monitoring onsite exercise>

(Practice) e Equipment preparation, Precaution on visiting factory and withdrawing
equipment
e Installing sampling equipment, sampling/measuring procedures
e Data recording (recording to field recording sheets), preservation of collected
samples
e Actual measurements were conducted at factories in Islamabad, Lahore on
Summary of training session.
Training e Preparation procedure of absorbing liquid; Understood
Results e Stationary source gas sampling procedure; Mostly understood
e SOPs were created.
Issues e Need repeated practice hereafter because of little experience in general.

(2) Training for Analysis

Samples collected from chimneys of stationary sources were analyzed in a laboratory as described
in Table 5.4.4. The trainings for dust sample analysis were conducted in the first and second year

of the Project. The training summary and results are as shown.

Table 5.4.4 Training Summary and Results (Analysis of Stationary
Source Dust Sample)

Parameters Dust, NOx, CO*
Training ltem 1, concentration calculation exercise
(Lecture)
Training Item |® Weighing collected samples (filters)
(Practice) e Concentration calculations on collected samples
Summary of e Weighing procedures of collected samples; Understood
Training e Calculation of dust concentration; Mostly understood
Results e SOPs were created.

e Few opportunity available to measure by EPAs own monitoring. Need

Issues repeated practice.

* There is no analysis training required for NOx and CO since these measuring data are obtained from
analyzers at sampling site.

The trainings on five gaseous parameters of stationary source were carried out in the second year.

The training summary and results are as shown in Table [5.4.5.
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Table 5.4.5 Training Summary and Results

(Analysis of Gaseous 5 Parameters in Stationary Source)

Parameters

H,S, Cly, SOx, HCI, HF

Training ltem
(Lecture)

Spectrophotometer and calibration curve
lon chromatography and calibration carve
Concentration calculation exercise, Feedback to SOP

Training Item
(Practice)

<Operation practice>

Glassware handing, washing, precaution to contamination
Pretreatment of collected samples
Spectrophotometer/operation, generation of calibration curve

(Operation of lon chromatography is out of scope of training as this operation
is delegated to water quality section.)

<Stationary source monitoring onsite exercise>

Spectrophotometry analysis of collected samples
Concentration calculation of collected samples

Summary of
Training
Results

Spectrophotometry operation; Understood

Creation of calibration curve; Mostly understood, however, linearity of the
calibration curve is not good.

Sample pretreatment and Spectrophotometry analysis; Understood
Concentration calculation; Mostly understood
SOPs were created.

Issues

Due to less experience in usage of glassware, poor accuracy in dilution could
be seen.

Some training participants did not finish concentration calculation exercises.
Need repeated practice hereafter due to little experience in general.

The trainings on seven metal parameters of stationary sources were carried out in the second and

third year. The training summary and results are as shown in Table 5.4.6 and Table 5.4.7.

a) Pb, Cd, Cu, Zn

Table 5.4.6 Training Summary and Results (Analysis of Pb, Cd, Cu, Zn)
Parameters Pb, Cd, Cu, Zn
Training Item |® Analysis method, Analysis procedure
(Lecture) e Instruments operation, concentration calculation

Training ltem

Concentration calculation, preparation of sample filters, sample digestion
operation

(Practice) e Preparation of analysis solutions and standard solutions

e Sample measurements (Flame AAS)
Summary of e Fundamental operation and analysis procedures were understood.
Training e Actual samples were analyzed.
Results e SOPs were created.

e Need to do repeated analysis and build experience for conducting actual
Issues analysis.

AAS should be made functional by necessary consumables supply.

Note: Dust samples collected on filters are subject to analysis.
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b) As, Sb, Hg
Table 5.4.7 Training Summary and Results (Analysis of As, Sb, Hg)

Parameters As, Sb, Hg
Training Item |® Analysis method, Analysis procedure
(Lecture) e Instruments operation, concentration calculation

e Preparation of sample filters and sample solutions

e Sample digestion operation, sample solutions preparation
e Preparation of standard solutions

e Actual samples analysis (CV-AAS, etc)

e Concentration calculation

Training ltem
(Practice)

Summaryof |4 Fundamental operation and analysis procedures were understood.

Training e Actual samples were analyzed. SOPs were created.
Results

¢ Need to build experience by repeating analysis enabling them to assess the
state of sample digestion.

e AAS remains in non-functional condition due to no supply of necessary
Issues consumables such as reagents and gases at EPAs

e Calculation is available with use of calculation sheet; however, less
understanding in contents of calculation.

e Need to practice on fundamental operation of spreadsheet software.

Note: Dust samples collected on filters are subject to analysis.

5.5 Activity 2-4: Training on Sampling, Measurements and Analysis of Natural Water and
Ambient Air
5.5.1 Water Quality
(1) Sampling Activity

River water sampling has been conducted at the same time as the water sampling activity described
in Subsection 5.3.1. Most of the trainees except one person from Punjab-EPA had little
experience on natural water sampling. In addition, it should be mentioned that formatted field
record was not prepared and used. EPA personnel just took notes on their own notebook. For
QA/QC, especially in order to avoid human error, preparation and formatted record is
recommended and therefore the preparation and formatting were included as an activity of the

Project.
(2) Flow Rate Measurement Training

The training on flow rate measurement was conducted in June 2009 and June 2010. The summary
of the training and the self-evaluation of each trainee are as shown in Table [5.5.1 and Table.5.5.2.
By self-evaluation, the capacity development of each EPA has been estimated. The understanding
of personnel at Sindh-EPA and Balochistan-EPA is relatively lower than those of other EPAs.
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Table 5.5.1 Training on Flow Rate Measurement
g Mt (FIowFll?ealfe'/o'\l'(glr\rglggrsature)
Lecture Notification of air/water temperature measurement
in field
Creation of record sheet for flow rate measurement
Flow rate calculation
Practice of flow rate measurement
Results Understood the notification of measurement of
temperature
Prepared record sheet for flow rate measurement
Issues No issue on temperature measurement
Flow rate can be calculated as area multiplied by
flow velocity, but almost all trainees could not
understand the relationship of area and flow
velocity for calculation of flow rate.
Table 5.5.2 Understanding of Flow Rate Measurement
Self-Evaluation of Capacity
Training | Name of Organization Development
Iltems | and Number of Trainees (To show average of each EPA)
Before After
Field Pak-EPA 2 2.5 2.9
Activity | Sindh-EPA 2 1.0 2.1
KP-EPA 4 1.9 3.2
Balochistan-EPA 2 1.0 1.8
Evaluation: 0: notatall, 1:more orless, 2:average, 3:good, 4:excellent
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(3) Technical Transfer Training on Analysis

The Thirty-two (32) parameters defined in the NEQS are categorized and summarized in the

following table.
Table 5.5.3 Category of Analysis Training
Categqry @ Parameters NEQS No. Remarks
Training
i) Parameters Temperature 1 It was conducted during field training.
No issues were found.
pH 2
BODs 3
COD 4
TSS 5
TDS 6
Oil and Grease 7 Gravimetric method
Phenol compound 8
Total Cyanide (CN) 11 Spectrophotometric method
Anionic surfactant 12
(MBAS)
Sulfide (S%) 14
Hexavalent Chromium 18
Boron (B) 31
Chlorine Residue 32
ii) IC Training Chloride compound (CI) 9 The equipment is DIONEX ISC-90.
Fluorine compound (F’) 10 Five cations and four anions are also
Sulfate (SO,”) 13 included in the training contents.
Ammonia (NH;") 15
i) GC Training Pesticide 16 Target parameters are major organic
chloride pesticides, e.g. DDT
iv) AAS Training |Cadmium (Cd) 17 It is conducted during training of
Total Chromium (Cr) 18 AAS-Flame Method and
Copper (Cu) 19 AAS-Graphite Furnace Method
Lead (Pb) 20
Nickel (Ni) 23
Silver (Ag) 24
Zinc (Zn) 26
Barium (Ba) 28
Iron (Fe) 29
Manganese (Mn) 30
Total toxic metals 25 No training as the parameter is sum
of all heavy metals
Mercury (Hg) 21 It is conducted mainly by AAS-MHS
Selenium (Se) 22 Method.
Arsenic (As) 27
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i)

The Parameters
a) pH

The training contents and results regarding pH analysis are as shown below.

Table 5.5.4 Training Contents and Results (pH)

Training Contents Results
Lecture Practice Summary Issues
Operation of pH Calibration Results of 3 pH meter can measure a
meter Measurement | Samples: stable value, so that the
of actual Drinking Water: analyst can precisely describe
sample 7.6-7.9 the observation value.
Wastwater-1: However, stable measurement
1.4-1.8 environment has to be kept by
Wastwater-2: the analyst, like mixing the
1.1-1.4 samples well during

measurement.

b) BOD;

The training contents and results regarding BODs are as shown below.

Table 5.5.5 Training Contents and Results (BOD5)
Training Contents Results
Lecture Practice Summary Issues
e Explanation of |e Assemblage of |e Titration was e Calculation of dilution ratio of
measurement necessary practiced. samples for BODs analysis
principle apparatus using the value of COD was
e Explanation of |e Measurement explained to the participants;
using the by actual however, almost all the
equipment sample participants did not
e Summary of understand the relationship
measurement between COD and BODs.
procedure
Table 5.5.6 Understanding of BOD;
Self-Evaluation of Capacity
Training | Name of Organization Development
ltem and Number of Trainees (To show average of each EPA)
Before After
e BODs |Pak-EPA 2 2.5 3.0
Sindh-EPA 2 0.6 1.8
KP-EPA 4 1.7 3.5
Balochistan-EPA |2 0.5 1.5
Evaluation: 0:notatall, 1: more orless, 2:average, 3:good, 4:excellent
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¢) COD

The training contents and results regarding COD are as shown below.

Table 5.5.7 Training Contents and Results (COD)
Training Contents Results
Lecture Practice Summary Issues
e Explanation of |e Assemblage of |e Titration was e |tis required to repeat
using the necessary practiced. training at each EPA as there
equipment apparatus are many participants who
e Summary of e Measurement have low experience.
measurement by actual
procedure sample
Table 5.5.8 Understanding of COD
Self-Evaluation of Capacity
Item of | Name of Organization Development
training | and Number of Trainee (To show average of each EPA)
Before After
COD |Pak-EPA 2 1.5 2.1
Sindh-EPA 2 0.8 1.5
KP-EPA 4 1.8 3.4
Balochistan-EPA 2 0.5 1.5
Evaluation: 0: notatall, 1:more orless, 2:average, 3:good, 4:excellent
d) TSS

The training contents and results regarding TSS are as shown below.

Table 5.5.9 Training Contents and Results (TSS)
Training Contents Results
Lecture Practice Summary Issues
¢ Explanation of |e Measurement of | G-A ¢ The analysis record
equipment samples e Sample KDC-1 :6-28 | seemed including a
e Operation of mg/L mistake of description.
analysis e Sample 22-1(s) :6-34 | More careful analysis is

mg/L

desired.
e Furthermore, difference

G-B among results is wide

e Sample 22-1(s) :37-45| Careful operation like
mg/L mixing well at aliquot of

e Sample NLV-1 :52-72| samples is required.
mg/L

G-A: Group A (Pak-

EPA),

G-B: Group B (Sindh, KP, Balochistan-EPAs)
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e) TDS

The training contents and the results regarding TDS are as shown below.

Table 5.5.10 Training Contents and Results (TDS)

e Sample 22-1(s):
209-222.5 mg/L

e Sample NLV-1:
250-305.3 mg/L

Training Contents Results
Lecture Practice Summary Issues
e Explanation of |e Measurement of | G-A e The dispersion of
equipment samples e Sample KDC-1: 6-298 results is very wide,
e Operation of mg/L which may be due to
analysis e Sample 22-1(s): 5-252 error in weighing or
mg/L mistakes of description
G-B of record.

¢ This analysis needs
careful operation with
the difference between
vessel weight and
amount of TDS.

G-A: Group A (Pak-EPA),

f) Oil and Grease

G-B: Group B (Sindh, KP, Balochistan-EPAs)

The training contents and results regarding oil and grease are as shown below.

Table 5.5.11 Training Contents and Results (Oil and Grease)

samples (river
water and piped
water)

procedure.

Training Contents Results
Lecture Practice Summary Issues
¢ Basis of ¢ Practice on o Trainees understood e During training, due to
Methodology taking water the series of analytical the failure of the

microbalance, the
trainees had to use the
analytical balance. This
resulted in lower
accuracy.

g) Phenol Compound

The training contents and results regarding Phenol compound are as shown below.
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Table 5.5.12 Training Contents and Results (Phenol Compound)

Training Contents Results
Lecture Practice Summary Issues

e Explanation of |e Preparation of |e Basic procedure |e Basic knowledge of C/P
preparation reagents was understood related to evaporation or
method of ¢ Practice of o Satisfactory extraction is less. C/P needs
reagents direction method | results were to self-practice.

e Explanation of |e Practice of obtained in the e Low understanding of
apparatus extraction first analysis influence to accuracy on

¢ Explanation of method each operation process
analysis ¢ Necessary to understand
procedure about interferences in future

¢ Explanation of e Some C/P have issues in
calculation calculation methodology
method

Table 5.5.13 Understanding of Phenol Compound

Self-Evaluation of Capacity
Training Name of Organization Development
ltem and Number of Trainees | (To show average of each EPA)

Before After
Phenol Pak-EPA 2 0.36 2.93
Compound | Punjab-EPA 4 0.82 3.18
Sindh-EPA 2 0.21 1.79
KP-EPA 1 0 3.71
Balochistan-EPA 1 0 1.86

Evaluation: 0:notatall, 1:moreorless, 2:average, 3:good, 4:excellent

h) Total Cyanide (CN")

The training contents and results regarding CN are as shown below.

Table 5.5.14 Training Contents and Results (CN)

Training Contents Results
Lecture Practice Summary Issues
Basis of e Practice on The trainees understand |No Issue
Methodology sample the series of analytical
preparation and |procedures.
measurement
e Measurement
and recovery
test

Primary ion exchange water (treated by ELIX-5), river water and a cyanide solution (1mg/L,
the concentration was not divulged to the trainees) were analyzed in the training. The
results are as shown below. The river water sample did not contain cyanide. The recovery

test sample showed a concentration of 0.97 mg/L. The 97% recovery ratio was a good result.
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1)  Anionic Surfactant (MBAS)

The training contents and the results regarding MBAS are as shown in the following table.

Table 5.5.15 Training Contents and Results (MBAS)

Training contents Results
Lecture Practice Summary Issues
e Explanation of |e Preparation of |e Basic procedure |e Basic knowledge of C/Ps
preparation reagents was understood related to evaporation or
method of ¢ Practice of o Satisfactory extraction is less. C/Ps need
reagents extraction results were self-practice.
e Explanation of method obtained in the ¢ Low understanding of
apparatus first analysis influence on accuracy by
¢ Explanation of each operation process.
analysis ¢ Necessary to understand
procedure about interferences in future
e Explanation of e Some C/Ps had issues in
calculation calculation methodology.
method
Table 5.5.16 Understanding of MBAS
Self-Evaluation of Capacity
Training | Name of Organization Development
Item and Number of Trainee (To show average of each EPA)
Before After
MBAS Pak-EPA 2 0.10 2.90
Punjab-EPA 4 0.70 3.10
Sindh-EPA 2 0.1 1.7
KP-EPA 1 0 3.20
Balochistan-EPA 1 0 1.80

Evaluation: 0: notatall, 1:more orless, 2:average, 3:good, 4:excellent

j) Sulfide (S%)
The training contents and results regarding Sulfide are as shown in the following table.

Table 5.5.17 Training Contents and Results (Sulfide)

Training Contents Results
Lecture Practice Summary Issues
¢ Explanation of e Reagent e Basic procedure No issue
preparation method | preparation was understood
of reagents ¢ Practice of titrate regarding titration
¢ Explanation of method method
apparatus ¢ Practice of e Got a good
¢ Explanation of colorimetric method | calibration for
analysis procedure |e Measurement of colorimetric method
¢ Explanation of samples e Understood
calculation method differences
¢ Explanation of between Titration
differences and Colorimetry
between Titrate and
Colorimetry
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Table 5.5.18 Understanding of Sulfide

Self-Evaluation of Capacity
Training ltem Name of Organization Development
and Number of Trainees | (To show average of each EPA)
Before After
Sulfide Pak-EPA 2 0.3 2.0
(Titration) Punjab-EPA 2 2.3 3.1
Sindh-EPA 1 0.4 2.0
KP-EPA 1 0 3.0
Sulfide Pak-EPA 5 0.68 2.52
(Colorimetry) |Punjab-EPA 2 1.30 2.50
Sindh-EPA 1 0.40 2.40
KP-EPA 2 1.80 2.90
Balochistan-EPA 1 0.20 1.60
Evaluation: O: not at all, 1: more orless, 2:average, 3:good, 4:excellent

k) Hexavalent Chromium [Cr(VI)]

The training contents and results regarding Hexavalent Chromium are as shown below.

Table 5.5.19 Training Contents and Result (Hexavalent Chromium)

Training Contents

Results

Lecture

Practice

Summary Issues

¢ Explanation of
analysis proce
¢ Explanation of

¢ Explanation of
calculation me

and un-known
sample)

preparation method
of the reagents

(calibration curve

dure reagents

thod

¢ Preparation of the

¢ Practice of analysis

There is a need of
self training due to
less experience in
Cr6+ analysis

¢ Improvement in
understanding of
the analysis
procedure

¢ Calibration curve
was positively
linear.

Table 5.5.20 Understanding of Hexavalent Chromium

Self-Evaluation of Capacity
Training [ Name of Organization Development
Item and Number of Trainee (To show average of each EPA)
Before After
Cr®  |Pak-EPA 2 0 2.25
Sindh-EPA 2 0 1.70
KP-EPA 2 2.25 2.75
Balochistan-EPA 2 0 2.10
Evaluation: 0: not at all, 1: more orless, 2:average, 3:good, 4:excellent
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1) Boron (B)

The training contents and results regarding Boron are as shown in the following table.

Table 5.5.21 Training Contents and Result (Boron)

Training Contents Results
Lecture Practice Summary Issues
e Explanation of |e Preparation of |e Basic procedure |e Basic knowledge of C/P
preparation reagents was understood related to evaporation or
method of ¢ Practice of o Satisfactory extraction is less. C/P needs
reagents analysis results were to self-practice.
e Explanation of obtained in first |e Low understanding of
apparatus analysis influence on accuracy by
¢ Explanation of each operation process.
analysis ¢ Necessary to understand
procedure interferences in future
e Explanation of e Some C/P have issue in
calculation calculation methodology
method
Table 5.5.22 Understanding of Boron
Self-Evaluation of Capacity
Training | Name of Organization Development
Item and Number of Trainees | (To show average of each EPA)
Before After
Boron |Pak-EPA 2 0.20 2.90
Punjab-EPA 4 0.85 3.10
Sindh-EPA 2 0.1 1.7
KP-EPA 1 0 3.20
Balochistan-EPA 1 0 2.00

Evaluation: 0: notatall, 1:more orless, 2:average, 3:good, 4:excellent

m) Chlorine Residue

The training contents and results regarding Chlorine Residue are as shown below.

Table 5.5.23 Training Contents and Results (Chlorine Residue)

Training Contents Results
Lecture Practice Summary Issues

Explanation of test|e Preparation of | Proper calibration curve |No issue
method reagents was obtained.
¢ Practice of test

method
¢ Practice of

calculation
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Table 5.5.24 Understanding of Chlorine Residue

Self-Evaluation of Capacity

Training ltem Name of Organiza}tion Development

and Number of Trainees | (To show average of each EPA)

Before After

Chlorine Pak-EPA 5 0.48 2.28

Residue Punjab-EPA 2 1.70 2.60

Sindh-EPA 1 0.20 2.40

KP-EPA 2 2.30 2.90

Balochistan-EPA 1 0.00 1.80

Evaluation: 0:notatall, 1:more orless, 2:average, 3:good, 4:excellent

ii) Technical Transfer Training on IC (Ton Chromatography)
The technical training on IC (Ion Chromatography) was conducted in the second year of the
Project because the IC equipment was repaired in the first year of the Project. The anions and
cations shown in the table below were measured by IC. Ammonium ion, chloride ion, fluoride

ion and sulfate ions are defined in the NEQS.

Table 5.5.25 Training Items for IC

Cation Anion
Lithium (Li) Fluoride (F)
Sodium (Na) Chloride (Cl}
Ammonium (NH,) Nitrite (NO3)
Potassium (K) Bromide (Br)
Magnesium (Mg) Nitrate (NO,)
Calcium (Ca) Phosphate (PO,)
Sulfate (SO,)

a) First IC Training (June to July 2010)

The first training on IC measurement was conducted through the joint technical transfer
training in Islamabad.

No trainee came from Punjab-EPA, and the trainees from Sindh-EPA were different from
those who participated in the other water quality monitoring trainings. Therefore,
individual training for each EPA was conducted. Several trainees from Pak-EPA,
Punjab-EPA and Sindh-EPA had basic experience in IC operation because they participated in
the IC repair work in the first year and maintained the IC regularly.

The training contents consisted of a lecture on basic principles, preparation of chemicals
(eluent and regenerant), etc., and practical training by using the DIONEX ICS-90. The

following table gives an outline of the training contents.
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Table 5.5.26 Training Contents and Results of the First IC Training

Training Contents

Results

Lecture

Practice

Summary

Issues

¢ Basis of IC

e Procedure for
chemicals,
chemical
mathematics

¢ Basic procedure
of IC operation

¢ Preparation of
chemicals

e |dentification
and making of

e They could understand
the basis of IC

e They could operate the
IC and perform data
analysis under the
Expert's guidance.

e There was a gap in the
level of understanding
among EPAs.

¢ Repetition and
self-training were found
necessary.

calibration curve
e Practice on
software
operation
(Chromeleon)

The trainees understood the basis except for the suppressor (reducing background). The
software for the DIONEX ISC-90, which is called Chromeleon, can control multiple IC and
HPLC (High Performance Liquid Chromatography) and is well suited for the application. On
the other hand, it is too sophisticated for someone to handle. Some trainees from Pak-EPA
and KP-EPA understood its basic principle because they had experience in basic operation of
maintenance but they did not know the methodology for identification or calibration using
the software.

The trainees in Punjab-EPA were relatively more capable in the field of IC. In particular,
the EMS staff who had participated in repair work in the first year of the Project was able to
support the Expert in training the other trainees. Therefore, the training progressed well.
However, they did not attain perfect understanding, especially on the data analysis by the
software.

JET also gave a short IC training session to EMS staff in Karachi who attended all repair
work of IC in the first year of the Project. This training concentrated on self-practice by
using both cation and anion systems and the Expert and trainees analyzed the process waters
requested for analysis. It can be regarded that the trainees gained a considerable degree of

skill on the IC and could analyze cation and anion in water samples by the Expert support.

b) Second IC Training (October 2010)

The following table gives an outline of the training contents.

Table 5.5.27 Training Contents and Results of the Second IC Training

Training Contents Results

Practice Summary Issues

e Repeating of IC operation
¢ Preparation of chemicals

e The trainees basically
understand preparation

e There was a gap in the
level of understanding

¢ Adjusting analytical condition
e Measurement of samples

e The trainees can operate

and IC operation.

IC and perform data
analysis under expert
guidance.

¢ Repetition and

among EPAs.

self-training were found
necessary.
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In the second training session on IC operation, the Expert focused on reviewing the operation
and self-training for this session. The skill of trainees who have continuously been involved
in the technical transfer trainings can be said to have reached an operational level where they
can properly operate the IC. On the other hand, some trainees, for instance, those who came
from the branch office of Sindh-EPA, have no experience in the field of IC.

¢) Third IC Training (October 2011)

The following table shows an outline of the training contents.

Table 5.5.28 Training Contents and Results of the Third IC Training

Training Contents Results
Lecture Practice Summary Issues
Troubleshooting ¢ Repeating o Mostly, the trainees e There was a gap
e Troubleshooting | could operate the IC in the level of

and without expert support. | understanding
maintenance e They understood how among EPAs.
work to deal with pressure

problems, cleaning of

the column, and

complete system

shutdown.

The trainees from Sindh-EPA were newcomers; hence, they were not able to fully understand
the related knowledge and skill in IC operation. On the other hand, the trainees from
Pak-EPA and KP-EPA continuously participated in the trainings and were mostly able to
operate the IC without support of the Expert.

The training on troubleshooting focused on only parts of specific cases due to the lack of
consumables and spare parts. For the personnel of Punjab-EPA, individual training was
conducted. Newcomers (Research Assistant) also participated and well-experienced EMS
staff supported the training. Therefore, the training progressed well. The Expert gave a
known sample for the test (item and its concentration were not divulged).

The following table shows the results including tests of water samples.

Table 5.5.29 Results of IC Operation Training and Test

‘ ~__ Sample Mineral Known Concentration Sample
Paramete\r\ Tap Water |~ Water ; . . Average
(Kinley)

F (mg/L) ND 0.66 ND ND ND -
Cl (mg/L) 11.0 20.8 8.297 8.060 7.749 8.04
NO, (mg/L) ND ND ND ND ND -
Br (mg/L) ND ND ND ND ND -
NO; (mg/L) 2.39 70.4 ND ND ND -
PO, (mg/L) ND ND ND ND ND -
SO, (mg/L) 44.3 8.62 ND ND ND -

Remarks Known concentration sample

(NaCl added, CI: .7.98mg/L)

ND: Not Detected
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Additionally, the Expert gave individual training to Pak-EPA as often as possible while in
Islamabad, focusing especially on maintenance and troubleshooting. The level of
understanding is as shown in the table below. The evaluation was adjusted by expert

judgment because the trainees were sometimes replaced.

Table 5.5.30 Understanding of IC

Evaluation on Capacity
Trainin o Development
Itemsg NEmE @ O T (To show averaqr()a of each EPA)
Before After
IC Pak-EPA 1 3
Punjab-EPA 1 4
F, Cl, |Sindh-EPA 0 2
S04, NH, | KP-EPA 1 4
Balochistan-EPA 0 2

Evaluation: 0: not at all, 1: more or less, 2: average, 3: good, 4: excellent

iii) Technical Transfer Training on GC
Since the NEQS Standards do not specify concrete types/names of pesticides, JET and C/P had
to decide on the target pesticides for training. Organic chloride pesticides based on US-EPA
8081 were chosen because the GC equipment (Perkin Elmer Clarus 500) installed has an ECD
detector attached, and some prohibited organic chloride pesticides such as DDT are still being
used in Pakistan. Although the US-EPA specifies 22 pesticides, selected for the training were

the following 11 pesticides, and then individual standards were procured by JET.

(1) Aldrin (5) a-BHC (9) B-BHC

(2) o-BHC (6) a-Chlordane (10) B-Chlordane
(3) 4,4-DDE (7) 4,4-DDD (11) 4,4-DDT

(4) Dieldrin (8) Endrin

The following capillary column was used:
Agilent DB-35 (35% Phenyl-Methylpolysiloxane)
Length: 30 m; I.D.: 0.32 mm; Thickness: 0.5 pm
a) First Gas Chromatography (GC) Training (July to August 2009)

The following is an outline of the GC training contents.

Table 5.5.31 GC Training Contents and Results (First Training)

Training Contents Results
Lecture Practice Summary Issues
¢ Principle of GC |e Practice for ¢ Trainees understood ¢ Practice on pesticide
basic operation starting and basic GC. analysis.
e Structure of finishing GC
equipment e Column setting
(Clarus 500) ¢ Practice on the
series of
operation
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Since procurement of the applicable capillary column was delayed and the GC in CLEAN
had not been used since handover, it took time to tune the Electron Capture Detector (ECD)
in the training. Therefore, the skills practice focused on learning the basic and common

procedures.
Around half of the trainees had learnt basic chromatography, while only two trainees had
experience in GC operation. A trainee from KP-EPA had experience in operating the

installed GC (Clarus 500).

b) Second GC Training (November to December 2009)
The second training was conducted except for Punjab-EPA staff, for whom individual
training was given in Lahore later.

The following is an outline of the GC training contents:

Table 5.5.32 GC Training Contents and Results (Second Training)

Training Contents Results
Lecture Practice Summary Issues
Sample e Sample e Trainees understood o Repetitive
pre-treatment pre-treatment basic GC. practice
¢ GC condition e They could adjust GC |e Practice on
setting by condition under expert software
pesticide guidance. operation
standard
e Software
operation

The second technical transfer training was conducted with focus on reviewing the results of
the first training, sample pre-treatment and the procedure for setting the analytical condition
of GC. The Expert prepared the applicable capillary column for pesticide analysis (Agilent
DB-35) but a pesticide standard solution could not be obtained. Therefore, KP-EPA
arranged two pesticide standardf solutions] (a-BHC and DDT) for the training. Satisfactory
chromatogram of pesticide analysis could not be obtained by most of the inexperienced
trainees in this training due to the imperfect condition of the GC. In Punjab-EPA, on the
other hand, trainees obtained satisfactory results in the analysis of standard solutions.
Therefore, JET proceeded with on-the-job training with repetitive drills on operation and

maintenance aiming at deeper understanding of the procedures.

¢) Third GC Training (January to February 2010)

The following is an outline of the GC training contents.

Table 5.5.33 GC Training Contents and Results (Third Training)

Training Contents Results
Practice Summary Issues
¢ Repeating GC operation ¢ Trainees improved e There was a gap of
¢ Preparation of pesticide their skill on GC level of understanding
standards operation. among EPAs.
¢ Practice on sample
pre-treatment
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Through the three continuous technical transfer training sessions for pesticide analysis in the

first year of the Project, most of the trainees achieved sufficient results on basic GC operation,

initial setting for adjustment of GC analytical condition (temperature program, gas flow

adjustment, etc.) and identification of pesticide peaks based on chromatograms.

It can be

said that the trainees can run a GC and analyze pesticide standards by themselves.

On the other hand, there was a gap in the level of understanding among EPAs.

The staff in

KP-EPA and Punjab-EPA had relatively more experience in the field of GC.

d) Fourth GC Training (October to November 2010)

The following is an outline of the GC training contents.

Table 5.5.34 GC Training Contents and Results (Fourth Training)

Training Contents

Results

Practice

Summary

Issues

¢ Repeating GC operation

e Frequency of expert
guidance was reduced
due to improvement in
trainees" skill.

e There was a gap in the
level of understanding
among EPAs.

There was still a gap in the level of understanding among EPAs.

and Punjab-EPA have relatively more experience in GC operation.

e) Fifth GC Training (February 2011)
The training was conducted in Punjab-EPA. The EMS staffs who had continuously

The personnel at KP-EPA

participated in the training were involved in the QA/QC training, so that newcomers

(research assistants) were nominated.

Table 5.5.35 GC Training Contents and Results (Fifth Training)

Training Contents

Results

Practice

Summary

Issues

¢ Principle of basic operation
and repeated practice

¢ Preparation of single
pesticide standard and mix
standard

¢ |dentification of pesticide by
analyzing mix standard

e Sample analysis of drinking
water including sample
pretreatment

¢ Trainees could properly | e No issue

prepare pesticide
standards.

e They could properly
adjust GC condition by
themselves.

Although newcomers did not have experience and had little knowledge on GC operation,

they devoted themselves to the training and learnt how to operate GC in a short time.

They

finally conducted GC operation without much advice of the Expert.

Upon request of the trainees, the Expert provided the following self-training contents:

e Preparation of remaining pesticide standards

o Identification of pesticide by analyzing mix standard (contained eleven pesticides)

¢ Finding the best analytical condition (temperature program, gas flow)
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The results were presented in the Technical Working Group Seminar.

f) Sixth GC Training (October 2011)

The following is an outline of the GC training contents.

Table 5.5.36 GC Training Contents and Results (Sixth Training)

Training Contents Results
Practice Summary Issues
¢ Self-training on repeating GC | ¢ Trainees could properly .
operation operate GC. * No issue

Although there was still a gap in the level of skills and knowledge among EPAs, they were
able to analyze pesticides properly using the GC without significant expert guidance. In
particular, the EMS personnel at KP-EPA and Punjab-EPA have relatively higher experience
and their skill enabled them to support other trainees.

The level of understanding is as shown in the table below. The Expert adjusted the

evaluation because the trainees were sometimes replaced.

Table 5.5.37 Understanding of GC (Sixth Training)

. Evaluation on Capacity
Tlame? | Name of Organizations | 7 o, SePOER  Eon)
Before After
GC Pak-EPA 0 2
Punjab-EPA 0 3
Organic | Sindh-EPA 0 2
Chloride |KP-EPA 1 4
Pesticides |Balochistan-EPA 0 2

Evaluation: 0: not at all, 1: more or less, 2: average, 3: good, 4: excellent

iv) Technical Transfer Training on Atomic Absorption Spectroscopy (AAS)

a) First AAS Training (November to December 2009)
Technical transfer training on AAS was conducted from November to December, 2010.
AAS is very important equipment for this project and it covers fourteen parameters in NEQS
defined as serial number 17 to 30. The technical transfer training was conducted with focus

on basic operation of AAS.

Table 5.5.38 Summary of Training for AAS (1)

Summary of Training Contents

Lecture e Basic operation on AAS

e MHS system (Mercury analysis)
e Summary of pre-treatment of sample
e Questionnaire

Practice e Preparation of standard solution

e Measurement of standard solution
e Preparation of AAS operation

Result e Trainees had developed operation method for AAS and the developed operation method will

be included in the SOP.

Related NEQS-17: Cadmium (Cd) NEQS-18: Chromium (Cr) NEQS-19: Copper (Cu)

NEQS NEQS-20: Lead (Pb)NEQS-21: Mercury (Hg) NEQS-22: Selenium (Se)
NEQS-23: Nickel (Ni) NEQS-24: Silver (Ag) NEQS-25: Total Toxic Metal
NEQS-25: Zinc (Zn) NEQS-27: Arsenic (As) NEQS-28: Barium(Ba)

NEQS-29: Iron (Fe) NEQS-30: Manganese (Mn)
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The evaluation of understanding of AAS operation was carried out for seventeen trainees on
the last day of technical transfer. The trainees had average understanding of “start up of
AAS” and “operation of AAS.”

Table 5.5.39 Understanding of Training for AAS (1)

Term | Q. Iltems Before After
Nov. 1 |Start up of AAS 1.2 2.0
2009 2 |Operation of AAS 1.1 2.1

3 | Maintenance of AAS 0.6 1.4

Evaluation: 0: not atall, 1: more orless, 2:average, 3:good, 4:excellent

b) Second AAS Training (June 2010)
Training on Mercury analysis by using graphite furnace was conducted in June 2010. The

training is summarized in the following tables.

Table 5.5.40 Summary of Training for AAS (2)

Training Items Mercury Operation of Graphite Furnace
e Explanation of measurement principle
Lecture e Explanation of equipment usage e Summary of measurement procedure
e Summary of measurement procedure
e Assembly of necessary apparatus e Assembly of necessary apparatus
Practice e Setting of application software e Setting of application software
e Preparation of calculation curve e Preparation of calculation curve
e C/Ps had better understanding of
e Trainees at four 4 EPAs managed to setting of equipment, operation of
Summary of learn the assembly of apparatus and software and con<-:e.pt of m.easurement
Result usage. program. After training, trainees got
esults e Record sheet for flow rate was some understanding of operation of
prepared. Graphite Furnace.
e Calculation curve was not linear.
e Trainees have not yet understood the
e Need to learn the pre-treatment operat.|0n of software completely.
. . e Graphite furnace can analyze low
method for Mercury analysis as it .
Issue . . concentration sample. Therefore,
requires different methods compared . . .
. trainees are required to improve
to general heavy metal analysis. ) .
accuracy in the preparation of standard
solution, etc.

Table 5.5.41 Understanding of Training for AAS (2)

Self-Evaluation on Capacity
Training Name of Organization Development
ltems and Number of Trainees (To show average of each EPA)
Before After

Mercury Pak-EPA 2 1.3 1.9
Sindh-EPA 2 0.7 1.0
KP-EPA 4 0.8 2.7
Balochistan-EPA 2 0.3 1.2
Operation of | Pak-EPA 2 1.3 1.9
Graphite Sindh-EPA 2 0.9 1.3
Furnace KP-EPA 4 1.1 2.5
Balochistan-EPA 2 0.0 1.0

Evaluation: 0: not at all, 1: more or less, 2: average, 3: good, 4: excellent
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¢) Third AAS Training (October 2010)
A series of training on pre-treatment method, preparation of necessary apparatus and analysis
procedure for Mercury and Arsenic analysis were conducted. The training items and results

are as shown in Table 5.5.42.

Table 5.5.42 Summary of Training for AAS (3)

Training ltems Mercury Arsenic
e Explanation of calculation method |e Explanation of pre-treatment of
of sample concentration sample
Lecture :
e Explanation of pre-treatment of
sample
¢ Practice of calculation method of |e Assembly of apparatus for
sample concentration pre-treatment
e Assembly of apparatus for ¢ Implementation of pre-treatment
Practice pre-treatment e Set-up of analysis apparatus

¢ Implementation of pre-treatment e Operation of software for analysis
e Set-up of analysis apparatus
e Operation of software for analysis

Summary of e Almost all trainees could calculate |e Improvement in understanding of
Results the change of concentration pre-treatment method
e Improvement in understanding of |e Understood the operational
pre-treatment method method for AAS

¢ Understood the operational
method for AAS

Issue ¢ |n the calculation method, each o Satisfactory results could not be
process of change in concentration| obtained by actual practice due to
was explained to C/P. However, to non-functioning of MHS-15.

show the final formula to calculate
changes of concentration, C/P
used only the formula which gives
a short understanding of
relationship of process and change
in concentration.

Table 5.5.43 Understanding of Training for AAS (3)

Self-Evaluation on Capacity
Training | Name of Organization Development
ltems | and Number of Trainees (To show average of each EPA)
Before After
Pak-EPA 2 1.0 1.6
Mercury Sindh-EPA 2 0.3 1.8
KP-EPA 2 2.0 2.0
Balochistan-EPA 2 0 21
Pak-EPA 2 0.2 1.8
Arsenic Sindh-EPA 2 0 1.0
KP-EPA 2 2.4 24
Balochistan-EPA 2 0 1.6

Evaluation: 0: not at all, 1: more or less, 2: average, 3: good, 4: excellent
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d) Fourth AAS Traiing (October 2011)
Training was conducted on mercury, arsenic, selenium and graphite furnace in response to
the request of trainees. The training items and results are as shown in Table 5.5.44 and

Table 5.5.45.
Table 5.5.44 Summary of Training for AAS (3)

Training ltems Mercury, Arsenic, Selenium Graphite furnace
e Explanation of pre-treatment
method ¢ Explanation of software operation of
Lecture . . .
e Explanation of software operation of| equipment
equipment
e The practice could not be e The practice could not be
Practice conducted due to no electric power conducted due to no electric power
supply in laboratory supply in laboratory
Summary of o Expected results could not be o Expected results could not be
result achieved due to no practice. achieved due to no practice.
¢ Trainees were required to review by | e Trainees were required to review by
themselves using prepared material| themselves using prepared material
Issue - . X .
because the basic operation was because the basic operation was
conducted in existing training. conducted in the training.

Table 5.5.45 Understanding of Training for AAS (4)

Self-Evaluation on Capacity
Training | Name of Organization Development
Iltems | and Number of Trainees | (To show average of each EPA)
Before After
Pak-EPA 3 1.60 2.10
Punjab-EPA 2 1.80 2.60
Mercury |Sindh-EPA 1 0.50 1.00
KP-EPA 3 1.53 1.87
Balochistan-EPA 2 0.40 1.80
Pak-EPA 3 1.40 1.70
Punjab-EPA 2 1.90 2.80
Arsenic | Sindh-EPA 1 0.60 No answer
KP-EPA 3 1.27 1.87
Balochistan-EPA 2 0.40 2.00
Pak-EPA 3 1.20 1.87
Punjab-EPA 2 1.00 No answer
Selenium | Sindh-EPA 1 0.60 1.40
KP-EPA 2 1.00 1.40
Balochistan-EPA 2 0.00 1.00
Pak-EPA 3 1.00 1.25
Graphite Pynjab-EPA 2 1.50 2.25
Furnace Sindh-EPA 1 — —
KP-EPA 3 1.58 1.67
Balochistan-EPA 2 0.00 1.13

Evaluation: 0: not at all, 1: more or less, 2: average, 3: good, 4: excellent
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55.2 Air Quality
(1) Automated Air Monitoring Station

Maintenance work was the major subject of the training since sample collection and analysis were
automatically performed at automated air monitoring stations. The training summary and results

are as shown in Table 5.5.46.

Table 5.5.46 Training Summary and Results of Automated Air Monitoring Station

Parameters SOy, NO, NO,, CO, O3, HC, PM, 5

e Measurement parameters and environmental standards for ambient air,
necessity of monitoring

e Equipment composition at monitoring station

e Measuring principle of analyzers, unit conversion, measurement parameters,
measurement ranges

e Internal structure in gas analyzers (SO,, NOx, CO, O3, HC)

¢ Dust analyzer (PM2.5): Measuring principle, The importance of controlling
constant sampling flow rate

e Internal structure of calibration system, Dilution calculation

e Automated data collection system, Instantaneous and average value, Type of
output signal

¢ Characteristics of concentration variation in ambient air

¢ Necessity of routine maintenance, Introduction of maintenance details in Japan

¢ How to operate for correct calibration, factors affecting measurement sensitivity

o Measurement parameters and traceability

o Toxicity of standard gases, Expiration date

e Feedback to SOPs

<Regular operation>

e Equipment Exercise 1: Fundamental operation of analyzer (menu, settings)

e Equipment Exercise 2: Structure of calibration system and operation

e Equipment Exercise 3: Operation of analyzer at calibration

e Equipment Exercise 4. Fundamental operation of incidental equipment in
monitoring station (PC, UPS, sampling system, etc.)

e Typical response shift during introduction of standard gases

e Inferior calibration operation, calibration error tolerance

Training Item |e Remarks on relocation of mobile monitoring station

(Practice) <Periodical maintenance>

e Regular inspection parameters and frequency (analyzers, incidental facility),
performing regular maintenance

¢ Annual inspection parameters and frequency (analyzers), performing annual
inspection (replacement parts, cleaning)

e Meteorological analyzer inspection

¢ Annual maintenance schedule

¢ Recording of maintenance work on maintenance sheets

e Trouble prevention and trouble shooting

<Regular operation>

e Purpose and operation of incidental facility: Understood

¢ Regular operation of analyzer: Mostly understood

¢ Calibration operation of analyzer: Operation procedure was mostly understood.

Training ltem
(Lecture)

Summary of However, some of C/Ps who do not operate their own monitoring station still
Training remain in low level of understanding.
Results e Internal structure of analyzer and calibration system. Large variation in the

level of understanding among C/Ps.
<Routine maintenance>
e Several C/Ps are able to carry out annual inspection independently.
¢ Annual maintenance was completed for almost a half number of analyzers
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during maintenance trainings.

¢ Calibration task became a routine work at Pak-EPA which improved their skills
in troubleshooting.

¢ Pak-EPA and Punjab-EPA started to keep maintenance logs in a fixed form.

o SOPs were created.

Issues

e Sometimes calibration mistake was not made.

<Independent maintenance to be performed at EPAs>

¢ Only basic maintenance, like filter replacement, has been carried out in most
EPAs.

¢ Maintenance has not been taken as regular duty task. Since there is no
annual maintenance schedule prepared, it is not sure who has responsibility for
executing maintenance work in some EPAs.

e It is not easy to master the operational procedure due to less chance of
operation at monitoring station.

e Machinery failure or operation mistake were ignored for a long time, because
calibration task has not been involved in routine work.

¢ Lazy maintenance in cleaning and replacement of parts brought the
deterioration of measurement accuracy or accident in analyzers. Purchased
parts for replacement have been stored without utilization.

¢ Annual maintenance has not been carried out by own action in EPAs; however,
trainees learnt how to make it.

e Maintenance log was rarely kept on maintenance sheet after completion of
annual maintenance.

¢ No definite plan made to utilize the mobile monitoring station.

¢ Poor capability in calculation has hindered the improvement of skill in trouble
finding or troubleshooting.

<Other issue>

e Power supply condition largely deteriorated in past 6 years. Fluctuation in local
power voltage and load shedding may induce electrical failure of equipment
frequently.
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(2) Suspended Particulate Matter (SPM) and Lead in Ambient Air

The training summary and results of SPM and metal analysis are as shown in Table 5.5.47 and

Table 5.5.48.

a) SPM

Table 5.5.47 Training Summary and Results of SPM in Ambient Air

Parameters

SPM

Training ltem
(Lecture)

e Fundamental knowledge of Particulate Matter

e Calculation of sucking sampling volume, compensation of temperature and
pressure

¢ Guidance of SOP

Training ltem

e Installation of High Volume air sampler (HV)
¢ Pre-weighing, setting, replacement of sampling filter

(Practice) e Filter retrieval, humidity conditioning of filters, post-weighing
Summary of 3 Fund_amental qpergtion of_ H\_/: under_stood .
Training ¢ Humidity conditioning, weighing/setting of filter: mostly understood
¢ Calculation method of SPM concentration: understood
Results
e SOPs were created.
Issues ¢ Most of the training participants had no experience in HV operation. Need to
gain more operating experience to improve their operational skill.
b) Lead

Table 5.5.48 Training Summary and Results of Lead in Ambient Air

Parameter

Pb

Training ltem
(Lecture)

e Guidance of acid extraction procedure

¢ Calculation of sucking sampling volume, compensation of temperature and
pressure

e Guidance of SOP

Training ltem

e Installation of high volume air sampler (HV)
e Sample collection, humidity conditioning of filters, weighing

(Practice) ¢ Acid extraction, AAS analysis

e Data processing

¢ Fundamental sample collection: understood
Summary of ¢ Pretreatment (acid extraction) of measurement sample: mastered to some
Training extent
Results e AAS analysis procedure: mostly understood

o SOPs were prepared.

¢ Improvement of analytical skill was hindered due to the failure of hood chamber

and AAS, and long time disruption of supplying consumables such as fuel

Issues gases.

¢ Improvement of fundamental calculation skill is required to make the
concentration calculation correctly.

Although the Andersen sampler, low volume air sampler, and deposit gauge are not subject for

NEQS parameters, trainings on operation procedure and sample collection for above equipment

were carried out.
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5.6  Activity 2-5: Development/Modification of the Standard Operation Procedures (SOP) for
each Parameter
5.6.1 Water Quality

The SOP for water analysis was prepared as Draft SOP Ver.1 in the first year activity. In the second
year, the main activity on SOP was its revision and modification. JET instructed all EPAs to start the
modification procedure by preparing a list of findings and recommendations at each EPA. JET
requested Pak-EPA to lead in the transmission and collection of the list to promote ownership and

sustainability. SOP Ver.2 was prepared in November 2011 and is attached as Appendix-9.
5.6.2 Air Quality

There are eight items of SOPs for ambient air (seven items for automated air monitoring station, and
one item for Lead monitoring) and fifteen items for stationary source emission gas. As results of
discussion between the Expert and trainees, SOPs Ver.1 were proposed along with the progress of
trainings of first and second year. Revisions of the SOPs were conducted in accordance with JET’s

advice through the trainings in third year and SOPs Ver.2 were prepared. The SOP Ver.2 is attached as

Appendix-9.
Table 5.6.1 Creation of SOPs : Automated Air Monitoring Station
SOP name Person in charge Progress/ problems
SO, analyzer Sadia Riaz / Pak The SOP Ver.2 was completed

(reinforcing maintenance section)
NOx analyzer(NEQS : NO, NO2) |Jahangeer Asad / Sindh The SOP Ver.3 was completed
(adding maintenance section)

O3 analyzer Zafar Abbas / Pak The SOP Ver.2 was completed
(adding maintenance section)
CO analyzer Zafar Abbas / Pak The SOP Ver.2 was completed
(reinforcing maintenance section)
HC analyzer Sajid Mahmood / Pak The SOP Ver.2 was completed
(reinforcing maintenance section)
Dust analyzer M. Dawood / Balochistan The SOP Ver.2 was completed

(reinforcing maintenance section)

Table 5.6.2 Creation of SOPs : Total Suspended Matter/Lead

SOP name Person in charge Progress/ problems
Total suspended particle(TSP) Rizwan Haider / Punjab The SOP Ver.2 was completed
and metal components (Pb, etc) (reinforcing description)

Table 5.6.3 Creation of SOPs : Stationary Emission Source (1)

SOP name Person in charge Progress
Dust Sampling Sajid Mahmood / Pak The SOP Ver.2 was completed
The SOP Ver.2 was completed
(out of PDM prescription)
The SOP Ver.2 was completed
(out of PDM prescription)
The SOP Ver.2 was completed
(out of PDM prescription) )
The SOP Ver.2 was completed
(adding maintenance section)

(temperature measurement) Rizwan Haider / Punjab

(Measurement of moisture content) Ajmal Nadeem

(Measurement of flow velocity) Rizwan Haider / Punjab

Emission gas analyzer

(NEQS : CO. NOX) Jahangeer Asad / Sindh

H,S Fatima Khanum / Punjab | The SOP Ver.2 was completed
Cl, Fatima Khanum / Punjab | The SOP Ver.2 was completed
SOx Fatima Khanum / Punjab | The SOP Ver.2 was completed
HCI Fatima Khanum / Punjab | The SOP Ver.2 was completed
HF Fatima Khanum / Punjab | The SOP Ver.2 was completed
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Table 5.6.4 Creation of SOPs : Stationary Emission Source (2) Metal

SOP name Person in charge Progress
Pb, Cd, Cu, Zn Ajmal Nadeem and The SOP Ver.2 was completed
( Ni, Mn, V, Fe) persons in Punjab-EPA | (Added complementary description)
As Mr. Sajid Mehmod The SOP Ver.2 was completed
Sb Ms.Bushra Iftikhar The SOP Ver.2 was completed
Hg (Pak-EPA) The SOP Ver.2 was completed
5.7 Activity 2-6: Introduction of Quality Control Methods for Sampling, Measurements and
Analysis
5.7.1 Water Quality
The activities regarding introduction of quality control are summarized in Table [5.7.1. The
activity regarding knowledge of accuracy and sampling was conducted in the first year. In the

second year, the activities related to the revision of field notes and lecture for analysis were
conducted. Furthermore, JET discussed the detail of contents of quality control, and then

requested implementation of quality control method at each EPA.

Table 5.7.1 Summary of Quality Control Method
ltems Contents of QC
Knowledge of QC |e Knowledge of type of error

e Knowledge of Detection Limit (DL) or Quantification Limit (QL)

e Usage of checklist for preventing lapse of necessary
procedure and items

e Proper transport and preservation of samples

¢ Usage of checklist for preventing lapse of necessary
procedure and items

o Utilization of proper glassware

e Keeping of equipment in proper condition by calibration

¢ Regular confirmation of detected value of standard solution
during continuous measurement of sample.

¢ Confirmation of accuracy of analytical results by repeating
analysis.

e Confirmation by recovery test of target parameters.

e Record of analysis

e Management of analysis record

Sampling Activity

Analysis (Analyzer
& Equipment)

Analysis
(Technique)

Analysis (Record)

Implementation status of items regarding quality control method was confirmed by the C/P in a

meeting held in September 2011. Table[5.7.2 shows the status of each EPA.
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Table 5.7.2 Implementation Status of Quality Control Method

EPA
ltems Contents of QC Pak | Pun Sin Kp Bal
Sampling activity |e Usage of checklist for preventing
lapse of necessary procedure and O O O O O
items
e Proper transport and preservation
of samples O O O O O
o Usage of field notes O O O O O
o Usage of flow rate record sheet O O O O O
Analysis (Analyzer |e Utilization of proper glassware O O O O -
& Equipment) e Keeping of equipment in proper
condition by calibration O O ) O O
e Regular confirmation of detected
value of standard solution during ) ) ) ) o
continuous measurement of
sample.
Analysis e Confirmation of accuracy of
(Technique) analytical results by repeating - O - O -
analysis
o Confirmation by recovery test of
target parameters. ) ) ) ) )
Analysis (Record) |e Record of analysis O O O ©) ©)
e Establishment of rule for re-analysis| O - - - -
e Management of analysis record O @) ©) - -

Pak: Pak-EPA, Pun: Punjab-EPA, Sin: Sindh-EPA, KP: KP-EPA, Bal: Balochistan-EPA
Note: O Implemented, - Not yet implemented

5.7.2 Air Quality

Automated air monitoring stations are designed to run all the time. Therefore, daily maintenance
activities on monitoring stations directly link to quality of monitoring results. Trainings on quality

control had been launched since the first year of the project.

Table [5.7.3 shows the items, contents and implementation status of quality control activities. While
very basic maintenance task has been carried out at EPAs; only Pak-EPA is conducting this as routine

work.

During the Project term, the Expert conducted some maintenance works responding above insufficient
conditions. As a result, clear correlation among parameters was identified by processing and analysis of
collected data in 2011 from functional stations. Although not all monitoring stations were functional,
The Expert judged that above results represent the actual concentration change of air pollutants at some

level. This implies the importance of quality control activities.
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Table 5.7.3

Quality Control Activities and Implementation Status

(Air Monitoring Station)

o Absorption of gases in sampling line

e Performance of absorbents and
catalysts

e Procedure of calibration operation

e Permissible range of variation for
calibration coefficients

ltems Contents Implementation Status
Operating e Operating parameters e Lectures were given from the
Conditions (Temperature, pressure, flow rate, beginning of the 1st year, and lasted
electric voltage, stain, clogging, until the 2nd year.
leakage) e The task for Inspection of operating
Calibration o Expiration date for use of standard condition and calibration operation
Operation gas are fixed as routine work at

Pak-EPA.

Maintenance Work

e ltems for routine maintenance and
their frequencies

¢ Replacement of consumables and
cleaning of major parts

o Affect to data precision by
deterioration of working condition.

e Lectures were given from the latter
half of the 1st year, and lasted until
the 2nd year.

e EPA could not carry out the annual
maintenance independently due to
the own maintenance manner and
lack of rule for scheduling.

e However, annual maintenance was
carried out for approximately half of
analyzers in 10 stations through the
training.

Recording

¢ Record of maintenance work (Keep
a record of operating parameters
and cleaning, replacement,
calibration works)

¢ Pak-EPA and Punjab-EPA have
preserved past maintenance
records.

The summary and implementation status of training for quality control on stationary source is as shown

in the following table.
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Table 5.7.4 Quality Control Activities and Implementation Status
(Stationary Emission Source)

¢ Positioning of sampling points

¢ Setting direction of a sampling tube

o Data reading errors

¢ Data reading timing

e Iso-kinetic sampling flow control

e Measured parameter and its
influence to the error

¢ Entry to a recording sheet

ltems Contents Implementation Status
Sampling Work e Operating conditions of furnaces e Lectures were given from the
(representativeness) beginning of the 1st year and lasted

until the 3rd year.

Technical proficiency of two trainees
from Sindh-EPA and Pak-EPA was
improved by repeated operation.
However, most of the C/Ps are still
in poor understanding level.

Little improvement gained in quality
control due to less occasion of
executing the monitoring activity at
each EPA.

¢ Analysis record

Analysis Work e Washing and storage of glassware |e Lectures were given at the 2nd and
¢ Operation and calibration of the 3rd year.
weighing device e Little improvement gained in quality
¢ Weighing errors control due to less occasion of
o Titration errors executing the monitoring activity at
o Linearity of a calibration curve each EPA.
(Spectrophotometry)
¢ Reproducibility of calibration curves
¢ Elapsed time from sampling to
analysis
¢ Reagents management
¢ Handling of standard solutions
Recording e Sample collection record ¢ Recording rule is not yet

incorporated well into maintenance
process.

5.8

and Setting-up of Laboratory Management System

5.8.1

Water Quality

(1) Activity on Maintenance Manual

The draft version of the maintenance manual was prepared in the first year of the Project based on

Activity 2-7: Preparation and Utilization of Maintenance Plans and Manuals of Equipment

the discussion among the EPAs about target equipment and work-sharing.

(2) Activity on Laboratory Management System

The Laboratory Management System consists of activities like management of reagents and

consumables, preparation of SOP, implementation of maintenance manual/plan and conducting

quality control to assure results by running the system itself. The training items of the Laboratory

Management System are as summarized in Table [5.8.1.

The actual activities to establish the

Laboratory Management System were conducted at Pak-EPA as a pilot case.
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5.8.2

Table 5.8.1

Items of Laboratory Management System

ltems

Contents

Stock management of
consumables

¢ Utilizing record sheet for managing consumables and
apparatuses

Stock management of
reagents

¢ Utilizing record sheet for managing reagents

Storage and
management of
samples

¢ Methodology for proper management of samples

Preparation of SOP

¢ Preparation and promotion of SOP for conducting proper
analysis

Preparation of
maintenance manuals

¢ Preparation of maintenance sheet for helping promote proper
management of equipment

¢ Preparation of maintenance plan and manuals for conducting
proper maintenance of equipment

Management of
analysis record

¢ Recording and utilizing record sheets for proper management

Management of
wastewater and waste

e Conduct of proper treatment of wastewater and waste in
accordance with parameter

¢ Discharge method or management of untreated solvents

Cleaning

o Establishment of washing method for glassware

o Keeping of proper laboratory environment

Air Quality

(1) Activity on Maintenance Manual

Unlike equipment for water quality monitoring, measurement operations and maintenance procedures

of air quality monitoring equipment are virtually inseparable.

Therefore, maintenance plan and

maintenance manual become the part of SOP. The maintenance plan and maintenance manual were

prepared and compiled as SOPs, as shown in Table 5.3.2 to Table 5.3.7

a) Automated Air Monitoring Station

Maintenance work on automated air monitoring stations has been conducted according to the
Maintenance Plan since the first year of the project to maintain good measurement accuracy
as shown in Table 5.8.2. The Maintenance Plan was initially introduced by JET in the first
year and was revised later while practicing maintenance work. However, no EPA conducted
maintenance work voluntarily. Therefore, the Expert requested all EPAs to conduct regular
maintenance and inspections in January 2011. Only Pak-EPA has however initiated some
maintenance works independently, such as inspection every two weeks. As for the
replacement of filters, all EPAs have recently replaced them with filters supplied by JET.
Pak-EPA and Punjab-EPA have maintained their
independently.

Recently, maintenance records
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Table 5.8.2 Example of Maintenance Items for Automated
Air Analyzers

Typical Maintenance/Inspection Items U:%ﬁ::gch
Replacement of dust filters 1/1 week
Check of operating parameters 1/1 week
Check of sensitivity using calibration gas 1/2 weeks
Cleaning of distribution pipes 1/1 month
Check of air sampling flow rate 1/3 months
Cleaning of orifices 1/6 months
Cleaning of internal pipes 1/1 year
Cleaning of filter cases 1/1 year
Replacement of pump diaphragms 1/1 year
Replacement of scrubbers 1/1 year
Replacement of catalysts 1/1 year
Cleaning of cells 1/1 year

Regarding maintenance work required after monthly and annual inspections, the trainees and
JET collaborated with each other as a part of the training while learning maintenance
procedures in Pak-EPA, Punjab-EPA and Sindh-EPA. For almost half of the analyzers in 10
air monitoring stations, annual inspection was conducted by the trainees and JET as a part of
the training.

The following table shows the status of annual maintenance of analyzers, including cleaning
and replacement of spare parts. Since there were too many analyzers to deal with, there was
not enough time to conduct all tasks within the limited training period.

Not one of the EPAs had established a framework to support the annual maintenance
inspection and hence a number of analyzers are in operation without accuracy in the results.
During the examination of sensitivity of the analyzers of Pak-EPA, Punjab-EPA and
Sindh-EPA, about half of them were confirmed to have had calibration differences of within

4% since the training program started.

Table 5.8.3 Status of Annual Maintenance of Analyzers
(Number Completed/Total Number of Analyzers)

SO, NOXx O; CO HC Dust
Analyzer Analyzer Analyzer Analyzer Analyzer Analyzer
Pak-EPA 2/2 1/2 1/2 1/2 0/2 2/2
Sindh-EPA 2/3 1/3 2/3 1/3 0/3 1/3
Punjab-EPA 1/3 2/3 1/3 2/3 0/3 3/3
KP-EPA 0N 0N 0/1 0/1 0/1 0/1
Balochistan-EPA 0N 0N 0/1 0/1 0/1 0/1

Training on annual maintenance work has been conducted since the beginning of the project.
Since Pak-EPA does not have enough funds for outsourcing the maintenance work, it is

necessary for each EPA to carry out the annual maintenance as a part of its own regular task.
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b) Stationary Emission Source
Among emission source monitoring instruments, the gas analyzer mostly requires routine
maintenance. The maintenance of analyzers is supposed to be conducted according to the
Maintenance Plan under the same framework as the automated air monitoring station.
The Maintenance Plan contains check items, inspection frequency, and so on. The
Maintenance Plan was introduced by JET in the second year, and was revised in the training
period as described in the table below.
The maintenance procedures for the emission gas analyzer have been introduced during the
training and replacement works practiced only for required items. Only few trainees
understood the calibration procedures using the calibration standard gas method just like dust
sampling. This is because there is little opportunity to run the analyzer independently at a
daily routine. The variation in calibration at each sensor was almost within 4% at 4 of the
stack gas analyzers. Four of the EPAs have preserved their maintenance records except
Balochistan-EPA.

Table 5.8.4 Example of Maintenance Items for Emission Gas Analyzer

Typical Maintenance/Inspection ltem Frequency of Maintenance
Check of air sample rate Every time
Check of sensitivity using calibration gas
Replacement of filter element Every 3 measurements
Replacement of O; reference fan filter Every 14 measurements
Replacement of mist catcher, Scrubber Every 90 measurements

Cleaning of Filter holder, Pump

Replacement of O; generator, decomposition vessel
Replacement of NO, zero gas refining catalyst
Replacement of O, cell

Every 1 year

Dust sampling equipment requires the maintenance works shown in the table below except
the stationary emission gas analyzers. The expert and trainees worked together to check,

clean and replace the parts during each training session.

Table 5.8.5 Example of Maintenance ltems for Dust
Sampling Apparatus

Frequency of

Typical Maintenance/Inspection Item Maintenance

Discharge of water from wet gas meter Every after usage
Cleaning of dust sampling holder, nozzle Every time
Check of oil level in sucking pump Every before usage

Discharge of drain from sucking pump
Change of oil in sucking pump
Replace of battery for emission gas When needed
thermometer

Replace of CaCl, in absorbing tube
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(2) Activity on Laboratory Management System
The following table shows the summary of maintenance and management system and
implementation status for the air section.

Table 5.8.6 Implementation Status of Maintenance and Management System
(Air Monitoring)

Item Content Implementation Status
Inventory ¢ Management of consumables using | e Maintenance management was not
Management of a ledger enough at each EPA.
Consumables ¢ Management of replacement parts |e A stock check was conducted by

for regular inspections using a JETs.

ledger
Storage and ¢ Building of a method to manage ¢ To be regulated by QA/QC
Management of samples properly
Samples
Management of e Use of a record book for e Pak-EPA, Punjab-EPA and
Maintenance maintenance management Sindh-EPA keep maintenance
Record records

¢ No EPA has developed a
maintenance framework. Therefore,
they often lack maintenance

records.
Management of ¢ On-site recording and keeping it as |e Pak-EPA, Punjab-EPA, Sindh-EPA
Sampling Record document together with the keep records.
measurement at the stationary air | e Recording sheets were not used.
pollution sources The participants get used to

recording on their own notebooks.
This manner has not yet been

corrected.
Management of e Recording of lab analysis and ¢ Trained to compile analysis records
Analysis Record keeping it as document together into document folders prepared for
with the measurements at the each stationary emission source
stationary air pollution sources
Management of o Implementation of appropriate e Conform with the Laboratory
Wastewater and wastewater treatment according to Management System
Waste Products types of solution

5.9 Activity 2-8: Revision of Maintenance Plans and Manuals of Equipment, and Laboratory
Management Systems
5.9.1 Water Quality

(1) Activity on Revision of Maintenance Manual

In the joint technical transfer training sessions in Islamabad, modification of the draft maintenance

manual was discussed. The draft version was revised based on the suggestions below:

e Focusing on maintenance work only
e Revision of target equipment

o Attaching a daily maintenance record
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The contents of the final version are as given below:

Introduction

pH Meter

DO Meter
Spectrophotometry
AAS

IC

GC

Pure Water Maker
Wastewater Treatment Apparatus
Incubator

Draft Chamber
Microwave Digester
Appendix

N2 ©OEINOGOAWN -

(2) Activity on Revision of Laboratory Management System
i) Implementation Status of Laboratory Management System
The implementation status of the Laboratory Management System by each EPA prepared in
the second year of the project was confirmed by C/P status in a meeting in September 2011.
There was progress in the implementation of a Laboratory Management System at each EPA,
however, the status of Balochistan-EPA is little bit behind.

Table 5.9.1 Installation Status of Laboratory Management System

EPA
ltems Contents Pak | Pun | Sin | KP_| Ba

Stock management | e Utilizing record sheet for managing o o ) o )
of consumables consumables and apparatuses
Stock management | e Utilizing record sheet for managing
of reagents reagents O O O O )
Storage and ¢ Proper management of samples
management of based on SOP and QA/QC O O O O O
samples
Preparation of SOP | e Proper analysis by SOP O O ©) O -
Preparation of e Conducting proper maintenance by
maintenance the manual O O O - O
manuals
Management of ¢ Recording and utilizing record sheet o o O o )
analysis record for proper management
Management of e Conduct of proper treatment of
wastewater and wastewater and waste products O - - - -
waste products
Cleaning ¢ Establishment of washing method

for glassware O O O i i

o Keeping proper laboratory
environment O O O O O

Pak: Pak-EPA, Pun: Punjab-EPA, Sin: Sindh-EPA, KP: KP-EPA, Bal: Balochistan-EPA
Note: O Installed, - Not yet installed
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5.9.2

ii) Revision of Laboratory Management System

Activities related to the establishment of the Laboratory Management System were
conducted with the C/P in a joint training held in September 2011 in order to strengthen the
system at CLEAN. Moreover, the revision of the Laboratory Management System was
discussed with C/P based on the activities. Modification contents regarding the water
section are as shown below. The Laboratory Management System Ver.2 was prepared by

the revision and addition of the system of air section (Refer to Appendix-10).

Table 5.9.2 Revision of Laboratory Management System

and reagents

transportation method on

Revised Sections Previous Revision
4. Storage and Items in Original Version: Additional ltems in Revised
management of samples | i) Preservation method and Version:

iv) Labeling of solution

site v) Handling of standard
i) Storage method in solution
laboratory

iii) Management method of

samples after analysis

Wastewater to be categorized
and stored separately in
seven tanks, e.g. heavy
metals, pesticides, etc.

No description

8. Management of
wastewater and waste
products

Eight tanks to be used for
storage of wastewater
including one for biological
waste.

Section 10 is added. It states
that the person in charge must

10. Management of

Laboratory Management

System lecture on the contents of the
Laboratory Management
System to newcomers before
they start working in the
laboratory.
Air Quality

(1) Activity on Revision of Maintenance Manual

The Maintenance Plan was revised while the maintenance works were being carried out during the

trainings.

This maintenance plan and maintenance manual described as part of SOPs were prepared for both
automated air monitoring stations and the stationary emission sources as shown in Table 5.3.2 to

Table 5.6.47 respectively.

The maintenance plan itself has already been well established; therefore, it has not changed much
even after the revision. On the other hand, the maintenance manual added some new contents

such as pictures of the maintenance work done by the trainees in version 2.

However, routine maintenance work has not been conducted with the frequency mentioned in the
above plan. Therefore, the expert requested each EPA to produce annual and weekly progress

schedule sheets, as shown Table 5.9.3. JET tried to improve their planning skills; however, no
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EPA had prepared a progress sheet. Therefore, maintenance such as annual inspection which

requires large works has not been implemented independently.

Table 5.9.3 Annual Maintenance Sheet (Air Quality)

Month 1st Week 2nd Week 3rd Week 4th Week
January S, Sg | N, Ng | C@, Cg MDD | O®, Og | HD, Hg D®, Dg
February I
March i1 m
April I
May I
June il m
July I
August I
September m m
October I
November I
December il m

Marks for analyzer annual maintenance (Cleaning and replacement of major parts):

SD: SO, ND:NOx C®:CO O®:0s H®: HC D®: Dust M®: Meteorological equipment
Marks for calibration of analyzer annual maintenance:

Sc: SO, Nc: NOx Cc: CO Oc: O3 Hc: HC Dc: Dust
Mark for monthly maintenance: | Mark for every 3 months maintenance: llI

(2) Activity on Revision of Laboratory Management System

Laboratory analysis activity related to air constituents such as stationary emission sources employs
almost the same apparatus (instrument) as the water analysis requires. Therefore, the training
participants and JET have reached the common decision to follow the Laboratory Management
System already implemented by the water section as the basis. Some activities peculiar to the air
section such as preservation of sample were additionally supplemented to the Laboratory
Management System. The supplemented items, decided in the consultation during the joint training
in October 2011, are as shown in Table 5.9.4.

Table 5.9.4 Revision of Laboratory Management System (Air Section)
Revised Chapter Supplemented items
4. Storage and Management of 4.2 Air Section
Samples and Reagents i)  Preservation method and transportation

method on site

i) Storage method in laboratory

i) Management method of sample after
analysis

iv) Labeling of Solution

v) Handling of Standard Solution

5.10 Activity 2-9: Repair Works for Stable Operation of Equipment
5.10.1 Water Quality

JET found many equipment failures and troubles mostly due to insufficient maintenance, lack of

consumables and spare parts in the beginning of the first year of the Project. Therefore, JICA decided
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to repair the equipment.

Equipment installed at Pak-EPA, Punjab-EPA and Sindh-EPA was repaired in

the first year of the Project, while repair work at KP-EPA and Balochistan-EPA was conducted in the

second year of the Project.

In the first year of the Project, JET instructed the EMS staff to participate

in the repair work at each EPA. Then, JET dispatched EMS staff from Pak-EPA and KP-EPA, who

had relatively higher skills on the target equipment, to supervise the repair work in the second year of

the Project. The following table summarizes the results of repair of faulty equipment.
Table 5.10.1 Results of Repair Work (Water Quality Monitoring)
Location EName e Problem Solution Repair
quipment
Pak-EPA AAS e UPS was not working | e Batteries were Done
properly. replaced.
e New UPS was
installed.
¢ Gas filter was ¢ Afilter was attached.
necessary.
GC ¢ Gas filter was ¢ Afilter was attached. Done
necessary.
e UPS was required. e Existing UPS for the
AAS was reused.
IC ¢ Base line exceeded ¢ Both cation/anion Done
acceptable level. columns were
changed.
COD Analyzing ¢ Flasks were not e Other flasks were Done
Apparatus applicable. procured.
Distillation e Glassware was e New ones were Done
Apparatus broken. procured.
Filtration Unit ¢ Holder mesh was not | e New filter unit was Done
suitable. procured.
DO Meter e Membrane filter was e Spare filters were Done
damaged. procured.
Punjab-EPA AAS e Gas flow and volume | e Flame gas box was Done
could not be replaced with a new
controlled properly. one.
e UPS was not working | ¢« New UPS was
properly. installed.
¢ Gas filter was ¢ Afilter was attached.
necessary.
GC ¢ Gas filter was ¢ Afilter was attached. Done
necessary.
e UPS was required. e Existing UPS for the
AAS was reused.
IC e Base line exceeded ¢ Both cation/anion Done
acceptable level. columns were
changed.
¢ Leakage occurred e Suppressors were
replaced with new
ones.
e Pump unit was not e Pump seal and O-ring
working properly. were changed.
e Software could not o Software was
control the system. reinstalled.
COD Analyzing e Flasks were not e Other flasks were Done
Apparatus applicable. procured.
Distillation e Glassware was e New ones were Done
Apparatus broken. procured.
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Filtration Unit e Holder mesh was not | e New filter unit was Done
applicable. procured.
DO Meter ¢ Membrane filter was e Spare filters were Done
damaged. procured.
Sindh-EPA AAS e |Ignition switch had a Under EPA's responsibility; not donated
problem. under JICA Grant.
GC ¢ Not inspected due to Under EPA's responsibility; not donated
lack of consumables. | under JICA Grant.
IC ¢ Base line exceeded ¢ Both cation/anion Done
acceptable level. columns were changed.
o Leakage occurred. e Suppressors were
replaced with new ones.
e Pump unit was not e Pump seal and O-ring
working properly. were changed.
o UPS was not working |e Batteries were replaced.
properly.
Spectrophotometer |e Irreparable problem » Not donated under JICA | Responsible
Grant. under EPA
side
COD Analyzing ¢ Flasks were not e Other flasks were Done
Apparatus applicable. procured.
Distillation o Glassware was broken. | ¢ New ones were Done
Apparatus procured.
Filtration Unit ¢ Holder mesh was not | e New filter unit was Done
applicable. procured.
Rotary Evaporator |e Receiving flask was ¢ Flask was changed to Done
broken. new one.
DO Meter e Membrane filter was e Spare filters were Done
damaged. procured.
Refrigerator e Compressor was not e Compressor was Done
operational. repaired by gas charge.
e Transformer was
replaced.
KP-EPA Ge o Needed gas filter. o Attached a filter. Done
o Needed UPS. o Installed 5kVA-UPS.
IC o Failure of base line. ¢ Replaced ion exchange |Done
columns and
SuUppressors.
COD Apparatus ¢ Flasks were broken. ¢ Procured flasks. Done
I . o Improper filtration ¢ Replaced with proper Done
Filtering Unit holders. holders.
DO Meter . #I?g:(s()f membrane e Procured filters. Done
Balochistan-EPA o UPS was not working |e Replaced batteries. Done
AAS properly.
* Needed gas filter. o Attached afilter.
o Needed gas filter. o Attached a filter. Done
GC ¢ Needed UPS. ¢ Used the existing UPS
for the AAS.
o Failure of base line. e Replaced ion exchange |Done
IC columns and
SUppPressors.

COD Apparatus o Flasks were broken. e Procured flasks Done
Filtering Unit . Ihmproper filtration e Replaced with proper Done
olders. holders
DO Meter e Lack of membrane e Procured filters. Done

filters.
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Although repair work was completed by the second year of the Project, some equipment has continued

to fail as shown below.

Table 5.10.2 Current Failure of Equipment (based on Hearing)

Location Name of Equipment Problem Cause, Solution
Pak-EPA AAS o No ignition e Failure of electric board
UPS (for AAS and ¢ No power supply ¢ Failure of electric board
GC) during load shading e Battery replacement
Pure Water Apparatus | e Low quality o Filter cartridge replacement
(Elix 5)
Sindh-EPA Draft Chamber ¢ Not functioning ¢ Failure of electric board due to
water leakage
Microwave Digester |e Not functioning ¢ Failure of electric board due to
water leakage

5.10.2 Air Monitoring Station

By the end of the second year, JET completed the repair work for all equipment of 10 air monitoring
stations where failed conditions were identified in the first year.
Table 5.10.3 to Table [5.10.7.

Repair results are as shown in

Considering that electrical troubles were often found on analyzers due to the unstable voltage of the

public power supply, JET prepared and equipped a small device in the switchboard of all ten stations to

prevent the analyzers from dangerous surge voltage on the power line.

Table 5.10.3 Repair Results for Pak-EPA Air Monitoring Stations

Place Equipment in Touble Trouble symptom Cause Measurement Result
No signal trouble has been fixed
NO measuring data had been Week light intensity of  |by replacing theUV lamp driving
indicated on display UV Lamp board and fixing the wire
SO, Analyzer connection.
Slow Response has been fixed
Slow response had been obserbed. [Line purging procedure |by calibration line purging
operation.
Pak-EPA i Solved
Fixed Station  |NOx Analyzer Coverter alarm came on Converter heater burnt E:;I:fed with new converter
C.1 alarm had indicated on dls_play. 0Id poor quality water
Could not move to H2 generating ) B ) .
H, Generator h remained in Electrytic Replaced the electrolytic cell.
mode even after cleaning water tank Cell
twice.
UPS UPS could not provide the electricity [Inner batteries Solved by replacing with new
while load shedding exhausted UPS
Slow Response has been fixed
SO, Analyzer Slow response had been obserbed. |Line purging procedure [by calibration line purging
operation.
Circuit board trouble in Power board failure trouble was
Pak-EPA H, Generator Generation trouble of hydrogen gas H2 generator solved by Service company Solved

Mobile Station

under EPA budget.

UPS

Bypass Alarm came on

Inverter was not
functional

Solved by replacing with new
UPS

Stop providing the power to analyzers

Inverter burnt

Repaired by manufacture
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Table 5.10.4

Repair Results for Punjab-EPA Air Monitoring Stations

Place Equipment in Touble Trouble symptom Cause Measurement Result
Monitoring Station It shut down naturally at any time due Unknown Solved by replacing with new
to unknown reasons. UPS
Slow Response has been fixed
SO2 Analyzer Slow response had been obserbed. |[Line purging procedure |by calibration line purging
tion.
Punjub-EPA operation
Fixed Station 1 Vg DreaKer aways naturany De STut Solved
- off about 10 minutes to 2 hours after . .
Circuit Breaker of ) . Solved by replacing with new
. it was turned on. Sub 3rd breaker non-functional UPS
Right Rack o X UPS
didn't work when main breaker shut
nff
Inverter was not Solved by replacing with new
UPS Bypass Alarm came on functional UPS
Right accuracy was confirmed
inner glass window chipped Unknown with no influence from chipped
window.
SO, Analyzer
Slow Response has been fixed
Slow response had been obserbed. [Line purging procedure |by calibration line purging
operation.
NOx Analyzer Coverter alarm came on Converter heater burnt E::tls::ed with new converter
Punjub-EPA No signal trouble has been fixed
Fixed Station 2 Not match with NO changing pattern |Line purging procedure |by replacing the burned out Solved
CO Analyzer lamp.
Coverter alarm came on Converter heater burnt Replaced with new converter
heater
1) Out of control at Filter driving Might be on the signal
motor connection of photo Solved by replacing with new
PM10/2.5 Analyzer  |2) Display light came on in micro . P Y replacing
. . interrupter sensor or CPU board
second and vanished at every time :
) - CPU itself
analvzer iust after turnina on.
UPS UPS could not provide the electricity |Inner batteries Solved by replacing with new
while load shedding exhausted UPS
Slow Response has been fixed
SO, Analyzer Slow response had been obserbed. [Line purging procedure |by calibration line purging
operation.
. . . . LCD low brightness trouble has
O3 Analyzer Display's light does'nt brighten up Unknown been fixed by replacing the AC
Pumjub-EPA after the staff touched on the screen inverter board
/ \ inverter board. Solved
Mobile Station
Slow Response has been fixed
CO Analyzer Slow response had been obserbed. |Line purging procedure |by calibration line purging
operation.
UPS UPS could not provide the electricity |Inner batteries Solved by replacing with new

while load shedding

exhausted

UPS
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Table 5.10.5 Repair Results for Sindh-EPA Air Monitoring Stations

Place Equipment in Touble Trouble symptom Cause Measurement Result
STow Response has been Tixed
. . by calibration line purging
Anal
SO, Analyzer Slow response had been obserbed. [Line purging procedure operation and replacing the
ronciimahlac
. . . Low output voltage has been
O3 Analyzer No light emmited from UV lamp O3 Lamp expired fixed by replacing the UV lamp.
LCD garbled trouble has been
Sindh-EPA Calibrator LCD garbled trouble unknown flziilbgo:zlacmg the Front Somved
Fixed Station 1 P :
PM Sampling probe Water proofing was required to fix at ) Wgter leakage has been fixed by
wax seal using Elastomer.
Stop providing the power to analyzers |Inverter burnt Repaired by manufacture
UPS
UPS could not provide the electricity |Inner batteries Solved by replacing with new
while load shedding exhausted UPS
. Inverter was not Solved by replacing with new
Unstable at Output surpplying voltage functional UPS
UPS
Sindh-EPA - Inverter was not .
Fixed Station 2 Stop providing the power to analyzers functional Repaired by manufacture Solved
PM Sampling probe Water proofing was required to fix at ) Wgter leakage has been fixed by
wax seal using Elastomer.
Indicated UV Lamp voltage was less |Week light intensity of !_ow output voltagelhas been
. improved by replacing the UV
than lower limit UV Lamp
lamp.
SO, Analyzer
Slow Response has been fixed
Sindh-EPA Slow response had been obserbed. |Line purging procedure |by calibration line purging Solved
Mobile Station operation. ove
PM Sampling probe Water proofing was required to fix at | Wgter leakage has been fixed by
wax seal using Elastomer.
UPS UPS could not provide the electricity |[Inner batteries Solved by replacing with new
while load shedding exhausted UPS
Could not turn it on Data acquisition is normaly
Sindh-EPA Personal Computor for L Power failure with no working after re-installing the
L CPU board seemingly have no . ) Solved
Data Room Data Acquisition support by UPS designated software into newly
damage.
purchased PC.
Table 5.10.6 Repair Results for KP-EPA Air Monitoring Stations
Place Equipment in Touble Trouble symptom Cause Measurement Result
No power Noise filter burnt Replaced with new noise filter.
SO2 Analyzer
) Communication board Replaced with new
Data was not retrieved to Data logger o
error communication board.
No power Noise filter burnt Ditto. Need to replace the UV
lamp.
KP-EPA 03 Analyzer LCD touch panel screen Deteriorated Replaced with new LCD screen. | goived

Fixed Station

malfunctioning

Data was not retrieved to Data logger

Communication board
error

Replaced with new
communication board.

PM10/2.5 Analyzer

Data down load was not functional.
Not start any sequential movemnet.
Nothing displayed on LCD.

CPU board
malfunctioning

Replaced with new CPU board.

UPS

UPS could not provide the electricity
while load shedding

Inner batteries
exhausted

Solved by replacing with new
UPS

Trouble points confirmation (Preliminary servey);
1) Trouble conditions had been confirmed by trained C/Ps of Pak-EPA on preliminary check twice.

2) Trouble conditions above had also been confirmed by staffs from a contracted local servise company.

Repair; Repaired by staffs from a contracted local servise company.
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Table 5.10.7 Repair Results for Balochistan-EPA Air Monitoring Stations

Place Equipment in Touble Trouble symptom Cause Measurement Result

Faulty parts, a flow sensor and a

PM10/2.5 Analyzer Self Test failed due to Flow error Unknown humidity sensor, has been
replaced
Balochistan-EPA|Calibrator MCC-1000 There was no span gas flow for any Unknown The PCB board for valve control
; - span gas was replaced. Solved
Fixed stataion
UPS could not provide the electricity |Inner batteries Solved by replacing with new
while load shedding exhausted UPS
UPS
Inverter was not Solved by replacing with new

Stop providing the power to analyzers functional UPS

Trouble points confirmation (Preliminary servey);

1) Trouble conditions had been confirmed by trained C/Ps of Pak-EPA on preliminary check twice.

2) Trouble conditions above had also been confirmed by staffs from a contracted local servise company.
Repair; Repaired by staffs from a contracted local servise company.

5.10.3 Stationary Source Air Monitoring

JET identified 5 equipment of 5 EPAs failed in the first and second year of the Project, and completed
repair work by the end of the second year as shown in Table 5.10.8.

Table 5.10.8 Repair Results for Stationary Source Monitoring Equipment

Place Failed Equipment Trouble Symptom Measurement Result
Pak-EPA Pre-treatment unit for | The electrical board Welding the contact Solved
stack gas analyzer contact is broken
Gas meter Pointer (needle) does not | Fixed by reassembling | Solved
move
Punjab-EPA | Stack gas analyzer Disorder of solenoid Fixed by reassembling | Solved

valve rotation

Week sucking power
KP-EPA Stack gas analyzer Little difference on SO, |Calibrated correctly Solved
sensor sensitivity
Noise on pump working |Fixed by reassembling
Gas meter Pointer (needle) does not | Fixed by reassembling | Solved
move

5.10.4 Ambient Air Monitoring

All of the equipment is functional.
5.11 Activity 2-10: Improvement of Communication System
5.11.1 Purpose

There had been communication difficulties on the data communication system among air monitoring
stations. To improve the above given conditions, JET carried out the basic design of improvement in

the first year and implemented the design in the second year of the Project.
5.11.2 Schedule

The implementation of improvement of communication system was scheduled as follows.
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Table 5.11.1 Construction Schedule

Area Place Date Contents
PAK Office (LAB) Nov. Construction of DSL line. The DSL exists in
second week | the lab.
Fixed ST ~third week Construction of DSL line
2010 Static IP address
Mobile ST Construction of EV-DO
Static IP address.
PJB Office Nov. Construction of EV-DO
fourth week Static IP address
Fixed ST1 ~Dec. Construction of EV-DO
First week Static IP address
Fixed ST2 2010 Construction of DSL
Static IP address
Mobile ST Construction of EV-DO

Static IP address

SND Office Nov. Reinstalling OS (because of defects in the
First week existing processing terminal)
2010 Construction of EV-DO
Static IP address
Fixed ST1 Construction of EV-DO
Static IP address
Fixed ST Construction of DSL line
Static IP address
Mobile ST Construction of EV-DO
Static IP address
KP Office Dec. —
Fixed ST fourth week -
2010
BAL Office Dec. —
Fixed ST third week -
2010

5.11.3 Specification

Based on the results of the basic design study conducted in 2009, “packet transferf communication”

through internet has been adopted and implemented to improve the rate of communication success.

[Originally Adopted System] : [Newly Implemented System]|

Line Switching System Packet Transfer System

Figure 5.11.1 Transition of the Communication System

The configuration diagram of the adopted system is as shown in the following figure.
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Figure 5.11.2 Structure of the Packet Transfer System of Communication

The following table shows the contract carrier and system configuration for each transfer station.
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Table 5.11.2 Contract Carriers

S/IN . Band
o Site Address ISP | System Width Notes
OFFICE SITES
Internet
1 |lIslamabad Plot 41 Street 6, H8/2, Islamabad NTC DSL 4Mbps
Environmental Protection Agency Punjab
National Hockey Stadium, Opposite LCCA Internet
2 |Lahore Ground, Gaddafi Stadium, Ferozepur Road, PTCL DSL 2Mbps
Lahore.
Environmental Protection Agency Internet
3 |Quetta Balochistan Samanguli Road, Quetta. PTCL DSL 2Mbps
FIXED MONITORING STATION SITES
Internet For test
4 |lslamabad Plot 41 Street 6, H8/2, Islamabad NTC DSL 1Mbps | purpose
only
Town Hall, Near National College of Art Internet
5 North Lahore Shahrah-e-Qauid-e-Azam, Lahore PTCL DSL TMbps
Environmental Protection Agency Punjab Internet
6 South Lahore |Plot No. 19-2-C-2, Quaid-e-Azam Town |PTCL DSL 1Mbps
Near Bilquis Edhi Home Lahore
Press Club Near Liagat Park, Adalat Road, Internet
7 Quetta Quetta. PTCL DSL 1Mbps
. |Old DC Office North Nazimabad Near Internet
8 North Karachi Sakhi Hassan Chorangi, Karachi PTCL DSL Mbps
. |Plot No. ST-2/1, Sector 23, Korangi Internet
9 South Karachi Industrial Area, Karachi PTCL DSL 2Mbps
KP Environmental Protection Agency Internet
10 |Peshawar 3rd Floor, Old Courts Building, Khyber|NTC DSL 1Mbps

Roadm Peshawar.

MOBILE MONITORING STATION SITES

Environmental Protection Agency Punjab
National Hockey Stadium, Opposite LCCA

11 |Lahore Ground, Gaddafi Stadium, Ferozepur Road, PTCL |EVDO 3.1Mbps
Lahore.

12 |Karachi Plot No. ST-2/1, Sector 23, Korangi|proi |eypo  |3.1Mbps
Industrial Area, Karachi

13 |Islamabad Plot 41street 6, H8/2, Islamabad PTCL |EVDO 3.1Mbps

5.11.4 Results of Improvement

As described above, the “Packet Transfer Communication” through internet have been adopted and
implemented, i.e., from existing “Line Switching System” through the cell phone line. With the
implementation, certain improvements of communication have been observed. To verify the rate of

improvement, communication duration in unit time and communication success rate were observed.

The following figure shows part of the results of observation. Before the implementation, rate of

communication success varied by day due to unstable condition of cell phone communication line.
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On the other hand, after the implementation, certain improvement in communication success were
observed as shown in the figure below while several communication errors in short-term (10min) were

still observed among stations.

The cause of the failure has not been clarified; however, there is a high possibility of having certain
instability of communication quality of internet while considering the fact that no write failure occurs

in data logger through the system.
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Figure 5.11.3 Comparison of Communication Success (Pak-EPA-Mobile Station)

5.11.5 Future Tasks for O&M of the System

In consideration of the actual operation of the improved system, the following are the remaining tasks

for long-term operation and maintenance.
(1) Procedure of Fault Recovery

Prompt recovery procedure is essential for securing stable data communication so that all data
analysts are required to respond to the occurrence of communication fault. For this purpose, a
manual for fault recovery was prepared and furnished to the data analysts. The contents were

presented and explained as implementation was conducted.
(2) Identification of Fault Occurrence

It is necessary to distinguish fault caused by the occurrence of communication problem itself from
that due to load-shedding which has been frequently happening in Pakistan. The method to
distinguish the difference was explained to the data analysts as the implementation was being

conducted while the description is contained in the manual for fault recovery mentioned above.
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CHAPTER 6 ACTIVITIES OF OUTPUT 3

6.1 Summary

Pak-EPA is authorized to issue Certification of Environmental Laboratories under the National
Environmental Quality Standards Regulations of 2000 to any laboratory which carries out tests and
analysis, measurements and experimental studies in accordance with the guidelines, procedures and
methods stipulated by Pak-EPA. These regulations also describe that environmental laboratories shall
follow QA/QC procedures established by Pak-EPA and participate in performance, system audits, and
QA/QC programs organized by Pak-EPA or Provincial-EPA. To implement these regulations, every
EPA will need to be developed as an agency responsible for assessing management system and technical
competence of private or institutional laboratories. However, if the QA/QC system is not well established
at Pak-EPA and Provincial EPAs, there will neither be confidence nor reliability as an authorized agency
for the environmental laboratory. Therefore, EPA is required to make every effort to improve its

Laboratory Management System for quality, administrative and technical operations.

From the above considerations, capacity assessment on QA/QC was planned to be conducted in every
year of the project as one of the noteworthy activities, and it was carried out for the first time from
February to April 2009 by means of either questionnaire or direct interview with C/P of each EPA. It
involves various questions as to the present conditions of operation and management system of the
laboratory, and these questions have been prepared taking account of the following three indicators as
defined in the PDM: (1) preparation of laboratory management manual; (2) QA/QC organizational setup;
and (3) QA/QC activity plan. Information collected as such has been used as baseline data for the
capacity assessment of each EPA. However, it was confirmed in the first year of the Project that every
EPA had neither manual nor QA/QC organization nor QA/QC activity plan, which means all EPAs were

substantially in the same starting position in this respect.

Despite the fact that every EPA has its own rules and procedures for laboratory activities, these were not
documented and, therefore, not fully recognized by all laboratory staff, so that documentation of these
rules is likely to be a significant indicator as a tool of assessing laboratory capacity. To comply with
managerial and technical requirements, 14 rules and procedures have been selected as the required
documents, which will form an essential part of the laboratory management manual. The progress of
such document preparation and its practical use will be considered as tangible evidence for the
development of Laboratory Management System so that all concerned EPAs have started such document

preparation under the guidance of the Experts.

From the above considerations, the progress of documentation was carefully observed and checked in the
second capacity assessment on QA/QC in November 2010 and followed by the third assessment in
September-October 2011. It should be noted that the first year of the Project assessment is based on
information given by C/P through questionnaire or interview whereas the second and third year

assessments largely depend on the presence of documentary evidence duly checked by the Experts.
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With regard to the QA/QC organization, key persons have been nominated at every EPA to be responsible
for laboratory management, but due to the recent replacement of such selected persons, it will be difficult
to firmly establish the structural setup at some EPAs, so that work efficiency and function will still need

to be observed to evaluate their managing capability.

The preparation of QA/QC activity plan was delayed at Pak-EPA and Sindh-EPA, but eventually it has
been formulated at every EPA. However, under the present circumstances, none of them is ready for

implementation of the plan. It seems that the laboratory is not operating actively as a whole.

6.2  Activity 3-1: Capacity Assessment of the EPAs
6.2.1 Result of the Assessment

The results of assessment are presented in Table 6.2.1 expressing simply “Yes” or “No” to the question
of whether the required documented rules and procedures exist in the laboratory. There exist rules or
procedures in laboratory routine works but these were not documented for many cases as shown in the
first capacity assessment, so it has been suspicious if all laboratory staff members were well informed
of such unwritten rules and could dedicate themselves to the work under the same tacit rules. However,
such situation has been changed as a consequence of training, and the progress of documentation has
reached satisfactory level as the answer “Yes” is marked in all 14 required documents except KP-EPA
in the third capacity assessment. It means that almost all C/Ps become aware of the significance of
documentation of rules to expedite proper laboratory management. Looking at the contents, previously
there have been ambiguity and discrepancy in some descriptions, but this time these are corrected and
no longer found in the document. In addition, responsible persons are clearly determined for each
laboratory activity. From now on, the focus of attention will be simply implementation of
documented rules as commonly recognized procedures of the laboratory, but needless to say, it will

depend on strong leadership and ability of the top management.
6.2.2 Comments and Observations on Assessment

As shown in Table 6.2.1, the documentation was nearly completed by October 2011 because every EPA
has achieved the target number of documents except KP-EPA. Out of the 14 required documents, there
might be some items that have not been ruled yet at the time of the first capacity assessment. In that
case, no relative document would exist as a matter of course and therefore negative answer was given.
All these items turned to be positive in the third assessment, so that there will be no question about the
progress of documentation. However, if these documented rules are not employed in a substantial way
in the laboratory, it will be worthless and documentation work is just a waste of time. All rules
described in the document should not be just ideal but practicable to meet present laboratory conditions.
Considering this point, the Experts have advised every EPA to brush up descriptions and expressions,
and as a result, the documents have been revised and upgraded over and over again to become more or
less an acceptable level. Should some inconvenience or inconsistency be found in the document, these

can be corrected in an effort to adjust such descriptive rules to laboratory routine.

With regard to documentation of laboratory rules, there were various reactions from EPA at the initial

stage. They understood the general concept but in fact, some were confused because they had no idea
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on what and how to do, while others were just trying to make a copy and paste from some reference
documents. Judging from such situation at that time, documentation has been successfully achieved
through a series of trainings and hopefully it will contribute to make uniform rules in each laboratory

and lay down new rules as well.

Table 6.2.1 Comparative Results of Document Preparation for Capacity Assessment

Provincial EPA
Pak-EPA
Document Punjab Sindh KP Balochistan

1. Laboratory

N N Y|N Y YN Y Y|N N N|N N Y
management rule

2. Disposal of laboratory N Y YIN Y YIN Y YIN Y YIN Y Y

wastes

3. Washing and storage of N Y YIY Y YIN Y YIN Y YIN Y Y
glassware

4. Storage/management of v N Y YIN Y YIN Y YIN Y Y
reagents

5. Documents control N N TN Y Y|N Y Y|IN Y Y|N Y Y
6. Filing of records Y Y Y|Y' 'Y Y|Y Y Y|Y Y Y|N Y Y
7. Purchasing of

equipment and N Y Y|IN Y YN Y YN Y Y|N Y Y
reagents

8. Record of capacity vy Yy YIN Y YIN Y YIN N NIY N VYV
assessment

9. Re.ccl)rdoftechnlcal vy vy YIN Y YIY Y YIY VYV YIVY N VYV
training

10.Rules for equipment N Y YIN Y YIN Y YIN Y YIN Y Y
control

11.Ruleformeasurement N Y YIN Y YIN Y YIN Y YIVY v v
traceability

12.Rule for transportation,
samples storage

13.Format and record of

. Y Y Y|Y Y Y|Y Y Y|Y Y Y|Y N Y
sampling

14.Rule for reporting of

Y Y Y|Y N Y|]Y Y Y|Y Y Y|Y Y Y
results

Note: | is the first capacity assessment finalized in February 2010, Il is the second assessment conducted in
November 2010 and Il is the third assessment in September-October 2011.
Y: Yes (Documented), N: No (Not documented)

6.3  Activity 3-2: Training on Laboratory Management based on ISO 17025

In the first year training, the Expert requested each EPA that attendants should be persons responsible for
laboratory management and/or in decision-making positions in the laboratory operations, and in response
to such request, DG has nominated such persons as Deputy Director, Assistant Director, Research Officer,
Chief Analyst and EMS staff members.

At the opening of the session, a brief explanation was given to the training participants for their clear
understanding of the necessity of QA/QC system, and that accreditation of ISO/IEC 17025 should be out

of the scope of the present project.
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6.3.1 Training Program

In the first year, the training session began with a lecture on laboratory accreditation system based on
ISO/IEC 17025 standard and followed by organization setup for the laboratory operation and
management. It also emphasized the necessity of establishing work procedure with responsible persons
assigned to each process of work. This issue would need to be discussed in an internal meeting of EPA
for the determination of hierarchical structure and responsible persons in terms of laboratory
management. The program was envisaged to prepare a management manual for QA/QC system, which
is related to the results of capacity assessment as discussed in Section 6.1. The lecture was also
delivered to the C/P to introduce general requirements for the competence of testing and calibration
laboratories for ISO/IEC 17025. The project goal is to improve the quality of laboratory by establishing

proper management system according to the International Standards.

In the second year, lecture was given to C/P to express the importance of the following three items:
(1) QA/QC organizational setup; (2) manpower development; and (3) establishment of managing
system. These are prerequisites for the improvement of the Laboratory Management System. In
addition, for expediting documentation work as mentioned in Section 6.1, a brief explanation was given

to guide them for the preparation of the 14 documented rules or procedures.

In the third year training, besides the preparation of the QA/QC annual activity plan, the manual has
been reviewed to upgrade its quality to an acceptable level for proper operation, and it was also
programmed that every descriptive item would be checked as a joint work with the C/P to confirm
practicability under the current laboratory operation system. In this regard, checklist was used to clarify

existing problems for mutual understanding.
6.3.2 Nominated Attendants and Their Presence

Due to security reasons, the Experts were not allowed to visit Peshawar and Quetta, so that the QA/QC
training session took place in only three sites such as Pak-EPA, Punjab-EPA and Sindh-EPA, and C/P of

KP as well as Balochistan took part in the training in Pak-EPA. Further details are given below.
(1) Pak-EPA

Joint training has been arranged throughout the project period for the nominated attendants of KP
and Balochistan. However, there was no participant from KP-EPA in the third year training. They
were showing an interest in only technical measurement and analysis but probably QA/QC is not a

matter of their concern.

The training attendants were nominated persons headed by the Deputy Director (Lab) for Pak-EPA
and Balochistan-EPA, while they were targeted persons assigned for Chief Analyst and Senior
Chemist for KP-EPA. The total number of QA/QC training attendants was 10 as shown in
Table 6.3.1, but unfortunately, there is no one who achieved perfect attendance throughout the

project period resulting from personnel shifting and some personal circumstances.
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Table 6.3.1 List of Attendants of the Training at Pak-EPA
Name Desianation Date of Attendance
9 First Year Second Year Third Year
Deputy Director (Lab), -
Ms. Farzana Altaf Shah Balochistan-EPA Jan. 26~27, 10
. : Sept. 14~17, 11
Mr. Zaigham Abbas Senor st Oct. 4~6, 11
Oct. 8, ,11
Jun. 28~29, 10
Chemist-Air, EMS 5 Oct. 25~29, ,10
Mr. Murad Khan Project, Pak-EPA Jan. 26~27,,10 1 jan. 31~Feb. 3,
!:11
, Oct. 25~29, 10
Mr. Sajid Mahmood Laboratory Assistant, Jan. 31~Feb. 3, |Oct. 6~8, 11
Pak-EPA 1
Chemist-Water,
Mr. Munzer Ullah Pak-EPA Oct. 6, ,11
Mr. Muhammad Khurram | Data Analyst, Pak-EPA Oct. 25~29, 10
: Chemist-Sail,
Ms. Aroma Pervaiz Pak-EPA Oct. 6, ,11
Mr. Shams Ur Rehman Chief Analyst, KP-EPA |Jan. 26~27, ,10 |Jun. 28~29, 10
Senior Chemist, - Jun. 28~29, ,10
Mr. Naseer Ullah KP-EPA Jan. 26~27, 10 Jan. 26~28, 11
Deputy Director (Lab), Jun. 28~29, ,10 |Sept. 14~17, 11
Mr. Muhammad Khan | g /o chistan-EPA Jan. 26~29, 11 | Oct. 5~7, 11

(2) Punjab-EPA

Due to schedule adjustment, a joint training was held for C/P of KP-EPA and Balochistan-EPA in

the second year. Deputy-directors (Lab) of the regional office and research officials of PHED were

also invited to the training session as observers. Since the DG herself showed a keen interest to join

the QA/QC training, the number of attendants increased to 20, which may be symbolic of the lively
interest of Punjab-EPA in QA/QC (refer to Table 6.3.2). It should be noted that the Research

Officer of Air played a significant role as key person to follow up the required activities. The

progress of activities was slightly affected by the personnel changes for the post of Deputy Director
(Lab) and recent reshuffling of Directors (ML&I), but the expected output was obtained without

prejudice to work performance.

119




Table 6.3.2

List of Participants of the Training at Punjab-EPA

Name Desianation Date of Attendance
9 First Year Second Year Third Year
. Director General, Jul. 7~8, 10
Dr. Shagufta Shahjahan Punjab-EPA Feb. 1, 10 Nov. 8, 10
. Director (ML&I), 5
Mr. Taugeer Qureshi Punjab-EPA Jul. 7~8, 10
. Deputy Director (Lab),
Mr. Amir Farooq Punjab-EPA Feb. 1, 10
. Deputy Director (Lab), N
Mr. Ali Abbas Punjab-EPA Oct. 10~11, , 11
) . Jul. 7~8, 10
Mr. Farooq Alam ESifoé‘Piﬁ'cer'A'r’ Feb. 1, ,10 Nov. 8~12, 10 |Oct. 10~11, ,11
J Jan. 17~22, 11
Research Jul. 7~8, 10
Mr. Usman-Ul-Haq Officer-Water, Feb. 1, 10 Nov. 8~12, 10
Punjab-EPA Jan. 17~22, 11
, , Chemist-Air, EMS 5
Mr. Rizwan Haider Project, Punjab-EPA Feb. 1, 10 Jul. 7~8, 10
Research Jul. 7~8, 10
Mr. Ajmal Nadeem Assistant-Air, Feb. 1, 10 Nov. 8~12, 10
Punjab-EPA Jan. 17~22, 11
. Jul. 7~8, 10 -
Ms. Firdaus Kausar g?oe_;n(:’[st;/l\J/:F:;_EI\P/IAS Nov. 8~12, ,10 (S)i?12(§)~1212 4111
Ject, Fun) Jan. 17~22, A1 ' ' »
. . . Jul. 7~8, 10 -
Ms. Fatima Khanum |55t DrectorA Nov. 8~12, 10 | S6P- 20721, 11
uny Jan. 17~22, 1 '
. Jul. 7~8, 10
Mr. Tariq Javed ﬁezgf_"gpp/fs'swm’ Nov. 8~12, 1
uny Jan. 17~22, 1
.| Research Assistant, -
Mr. Nadeem Igbal Shami Punjab-EPA Jul. 7~8, 10
. Chemist-Air,
Ms. Aifa Chaudhry Punjab-EPA Oct. 11, 11
Deputy Director (Lab),
Mr. Magsood Ahmad Gujranwala-EPA Feb. 1,10
Deputy Director (Lab),
Ms. Nusrat Naz Rahim Yar Khan-EPA Feb. 1, 10
. Research Officer,
Mr. Zahid Javed PHED Jul. 7~8, 10
) Jr. Research Officer,
Mr. Hafiz Fateh Khan PHED Jul. 7~8, 10
Mr. Shams Ur Rehman | Chief Analyst, KP-EPA Nov. 8 & 10,10
Senior Chemist,
Mr. Naseer Ullah KP-EPA Nov. 8 & 10 10
Deputy Director (Lab),
Mr. Muhammad Khan Balochistan-EPA Nov. 8, 10

(3) Sindh-EPA

Judging from the regular attendance at the training by the Director (Lab), Deputy Director (Lab)

and chemists in charge of water and air (refer to Table 6.3.3), it seems that they have fully
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understood the significance of the QA/QC system. The Deputy Director (Lab) had involved himself

in the task of implementing the required activities, and under his leadership, the documentation

work was smoothly carried out as compared to other EPAs.

Table 6.3.3 List of Participants of the Training at Sindh-EPA
Name Desianation Attendance Date
9 First Year Second Year Third Year
. L Secretary,
Mr. Mir Hussain Ali Government of Sindh Feb. 10, ,10
Director General, Jul. 15, 10
Mr. Naeem A. Mughal Sindh-EPA Nov. 3, 10
. Jul. 15~16, ,10
Mr. S.M Yayha Director (Lab), Feb. 9~10, 10 |Nov. 1~5, 10 |Sep. 26~28, ,11
Sindh-EPA
Feb. 8~11, 11
Director,
Ms. Abida Memon Admi/Finance, Feb. 9~10, 10
Sindh-EPA
Mr. Wagar Hussain Director Technical, Feb. 10. 10 Jul. 15, 10
Phulpoto Sindh-EPA o Nov. 1, 10
. Jul. 15~16, ,10
. . Deputy Director (Lab), - £ 4f Sep. 26~30, 11
Mr. Ashique Ali Langha Sindh-EPA Feb. 9~10, ,10 |Nov. 1~5, 10 Oct. 13~14, 11
Feb. 8~11, 11
Assistant Director
Mr. Abdul Rauf (Lab), Sindh-EPA Nov. 1~5, 10 Sep. 26~30, ,11
. Assist. Director (Tech), Jul. 15~16, 10
Ms. Sunila A. Wassey Sindh-EPA
Chemist-Air, EMS 5 Jul. 15~16, ,10 |Sep. 26~30, ,11
Mr. Jahangeer Asad Project, Sindh-EPA | F€0-9710..10 1\ 00 125, 10 | Oct. 13~14, 11
. Chemist-Water, EMS Jul. 15~16, ,10 |Sep. 26~30, ,11
Mr. Mureed Ali Talpur | 5, 1ot Sindh-EPA Nov. 4~5, 10 | Oct. 13~14, 11
. . Jul. 15~16, ,10
Mr. Kamran Khan Chemist, Sindh-EPA | Feb. 9~10, ,10
Nov. 1~5, ,10
, Specialist, Arsenic -
Mr. Imran Sabir Project, Sindh-EPA Feb. 9~10, 10 |Jul. 15, 10
Ms. Hina Anwar Intern Jul. 15~16, 10

6.4 Activity 3-3: Preparation of a Laboratory Management Manual, Establishment of QA/QC
Organization and Development of QA/QC Activity Plan in each EPA
6.4.1 Preparation of Laboratory Management Manual

Documents mentioned in Subsection 6.1.2 were compiled by each EPA in order to arrange them into a
laboratory management manual. However, the manual has not been used for practical operation but
kept in custody simply as a document for the last six months since the Experts left Pakistan. During the
period, no EPA has taken any remarkable action in relation to the QA/QC system and might be

following the same procedure as it used to be in past.

There were personnel changes in some EPAs, which might cause unexpected time consumption for
manual preparation work. Furthermore, due to the delay of project schedule in the third year, the Expert
took up assignment in September resulting in a delay of nearly three months to make final checking

and confirmation of manual, and consequently, the system operation is also expected to start behind
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schedule. The manual is considered as a tangible output of QA/QC activity, but rules or procedures

described therein should be practicable and sustainable, otherwise, the manual will be just useless.
(1) Pak-EPA

The draft of manual was prepared as a result of joint effort of CLEAN laboratory staff. However,
after the review of the manual in February 2011 by the Deputy Director (Lab), no progress can be
seen because nobody followed it up. The Senior Chemist was assigned to the EMS project in May
2011 to replace the Deputy Director (NEQS Lab.) as person in charge of the CLEAN laboratory.
He is a proper person to deal with QA/QC but no information has been provided from the
predecessor and even from laboratory staff about QA/QC activity. The Expert spent time as much
as possible to share available information with the Senior Chemist based on training materials
delivered to the C/P. Through discussions with him, various problems were confirmed about
current laboratory management and operation system, and he realized that QA/QC system would be

required to improve the current situation.

The Senior Chemist called a meeting with each person in charge of air and water to review the
manual again. Consequently, they confirmed that the manual covers all required items but some
attached documents and record formats are incomplete, so that the Senior Chemist was advised to

correct them as soon as possible and complete the manual.
(2) Punjab-EPA

In addition to the replacement of the DG and the Deputy Director (Lab) in 2011, due to the
outbreak of dengue fever in Lahore city, EPA personnel including laboratory staff have been
engaged in emergency task against such virus disease in September and hence there was no
opportunity to have a meeting with the C/P. Nonetheless, the manual has been reviewed and
produced as the second version under the leadership of the former Deputy Director. It might be
considered as an outcome of activity by laboratory staff during the absence of the Expert (March to
August 2011) since they have reviewed and revised the document over and over again while

incorporating opinions of the top management.
(3) Sindh-EPA

The Manual has been compiled by the Deputy Director (Lab) under the guidance of the Expert and
subsequently approved by the Director in February 2011. It was composed of all required rules and
procedures based on the 14 documents used for the capacity assessment, but it was still incomplete
when checked in detail; for example, test method for air was missing and record format attached
thereto was not corresponding to the description. The Deputy Director (Lab) was advised to pay
more attention to the details in overall composition of the manual. However, these problems were
resolved in October 2011 according to remarks given by the Expert and the manual was compiled

in a proper way.
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(4) KP-EPA

The Manual of Pak-EPA was sent to KP-EPA as a reference to their manual preparation, and the
Chief Chemist presented their laboratory management manual to the Experts on November 29,
2010. Basically, it was a copy of the manual of Pak-EPA. Manual preparation is not an ultimate
objective of QA/QC activity. It should be used as a tool for improving their Laboratory
Management System, so all rules and procedures described in the manual have to be practicable
and manageable under the present conditions. Based on comments and observations of the Experts,

KP-EPA was requested to review all items and descriptions of the manual.

The manual was submitted to the Expert again in February 2011, but the document was not in order
as it has not reached the satisfactory level yet. The Expert pointed at the items for making a review
and there was a response from KP-EPA to do so. However, nothing had changed and there was no
single indication that helped find some improvement in their manual, e.g., some attached
documents were missing and others were wrong. In addition, quality policy statement was not
described. Consequently, it seems that the document is not worthy as a laboratory management

manual.

(5) Balochistan-EPA

6.4.2

As of February 2011, the manual was lacking in descriptions about the record sheet for capacity
assessment, technical training and sampling. Therefore, these problems have been highlighted in
the training to be settled through one-to-one discussion with the Deputy Director (Lab/Tech) for the
sake of completing the manual. More time was consumed than expected to comply with all
requirements and eventually the manual was prepared in the proper form. Although there are some
skeptical descriptions about practicability, it might be better to leave them for the moment and

observe how the system will run.

Establishment of QA/QC Organization

Although there were some personnel changes in Pak-EPA, Punjab-EPA and Sindh-EPA, basically the

QA/QC organization remained unchanged. The question is how it works when the system runs, so it is

quite important to keep careful watch on the implementation of the activity plan. As a matter of course,

its function and performance largely depend on relationship between top management and laboratory

personnel. Table 6.4.1 presents the nominated members of QA/QC organization for each concerned
EPA.
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Table 6.4.1 Nominated Members of QA/QC Organization

EPA Responsible Person(s) Nominated Members
Pak-EPA Ms.Farzana Altaf Shah Mr. Murad Khan
Mr. Zaigham Abbas Baloch Mr. Sajid Mahmood
Mr. Munzer Ullah
Punjab-EPA Mr. Taugeer Qureshi Mr. Farooq Alam
Mr. Ali Abbas Mr. Usman-ul-Haq
Mr. Rizwan Haider
Mr. Ajmal Nadeem

Sindh-EPA Mr. S.M Yahya Mr. Abdul Rauf
Mr. Asique Ali Langha Mr. Jahangeer Asad
Mr. Mureed Ali
Mr. Kamran Khan
KP-EPA Mr. Shams Ur Rehman Mr. Naseer Ullah
Mr. Rooh Ullah
Balochistan-EPA Mr. Muhammad Khan Mr. Javaid Hussain

Mr. Mohammad Dawood
Responsible Person: The person is in charge of total operation,
Nominated person: The person is in charge of sectional (Air/Water, Ambient/Effluent) operation.

(1) Pak-EPA

At the beginning of 2011, the Deputy Director (Lab/NEQS) was nominated as the responsible
person of CLEAN laboratory and expected to dedicate herself to the task of strengthening the
QA/QC organization, but she failed to meet such expectation as she has not been active to
contribute herself to the development of the laboratory operation system. After all, she was
functionally pushed away from the laboratory management and replaced by the Senior Chemist in
May 2011. Since then, laboratory management seems to be somewhat smoother since the
responsible person is permanently stationed in CLEAN. Currently, the total number of laboratory
staff is 13 including 3 chemists newly assigned to EMS, out of which the QA/QC organization is
composed of 4 members, i.e., Senior Chemist, two chemists from the Air Section and one chemist

from the Water Section.
(2) Punjab-EPA

Besides the replacement of the DG in August 2011, there was a personnel change for the post of
Deputy Director (Lab) in the following month. In addition, the Research Officer has been
suspended from his duties so it was unable to meet him in September. At that time, the City of
Lahore was in a state of emergency due to increase in number of dengue cases, and almost all staff
members of EPA were engaged in special tasks relating to the disease control. Under such
circumstances, it was difficult to hold a meeting with all QA/QC members. However, it will not
affect any project activity in future since members of the QA/QC organization remain unchanged

except the Deputy Director (Lab).
(3) Sindh-EPA

There is no change in QA/QC members, which is composed of the Director (Lab) at the top,
followed by the Deputy Director (Lab), the newly assigned Assistant Director (Lab) and 3 chemists.

With respect to laboratory management, it is clearly described in the manual that the Deputy
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Director (Lab) will be in charge as the Quality Manager and the Assistant Director (Lab) will be the
Technical Manager. Hopefully, the management system will be gradually improved as time goes by.

In this regard, the functionality of the organization will be preconditioned without doubt.
(4) KP-EPA

Given the fact that no one from KP-EPA had joined the training in the third year, the personnel of
KP-EPA have no more interest in QA/QC or the top responsible person might be thinking that the
current managing system is satisfactory for laboratory operation and should be maintained for the
future as well. Members involved in QA/QC activity are the Chief Analyst, one Senior Chemist and
one Chemist. In fact, it seems to be quite difficult for only three persons to implement the QA/QC
system according to their manual. The reasons are as follows: (1) the manual is not constructed
based on their own idea; (2) the responsible person does not fully understand the significance of

QA/QC; and (3) care is not taken on documentation work.
(5) Balochistan-EPA

No EMS staff is deployed in Balochistan-EPA. The setup of QA/QC is headed by the Deputy
Director (Tech/Lab) followed by two laboratory staff. The Experts were not allowed to visit
Balochistan like KP for security reasons. Consequently, it was impossible to verify the laboratory
management and operation system at site. To make up for such situation, the Deputy Director was

requested to submit to the Expert some evidence of work output when the system runs.
6.4.3 Development of QA/QC Activity Plan

All EPAs have been requested to prepare their QA/QC activity plans for 2011 in the second year, but
only KP-EPA and Balochistan-EPA had presented their plans. The remaining EPAs worked them out
during the third year training after the manual preparation was accomplished. Pak-EPA had developed
its annual activity plan from July 2011 to June 2012, while Sindh-EPA had prepared the same from
September 2011 to August 2012 (refer to Figures 6.4.1 to 6.4.5).

The plan should show the implementation schedule of various activities described in the manual, but in
fact, it presents only selected items that may be implemented within the limits of available budget,
manpower and institutional capacity of the respective EPAs. No doubt, it is desirable to make a simple
plan because it will be more executable under the present conditions, and the scheduled items will need

to be selected from the requirements for management system.

From the plan presented by each EPA, it is understood that maintenance of equipment, control of
consumables and documents are scheduled to be implemented as priority activities, but technical
evaluation of laboratory staff and system audit are not likely to be conducted in every EPA. These two
actions are derived from new rules incorporated in QA/QC system and would be carried out by June
2011 according to the activity plan of both KP-EPA and Balochistan-EPA. So far, there is even no sign
of implementation. In the meantime, other EPAs have scheduled to implement technical evaluation in

the period between December 2011 and January 2012, and system audit between December 2011 and
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June 2012. Due to the timing of implementation, say, after the completion of project, the activity in

either case could not be verified.

Sr No

ANNUAL QA/QC ACTIVITY PLAN (2011-12) FOR PAK-EPA

Item

2011

2012

Establishment of Mar t System

Jul

Aug

Sep | Oct | Nov | Dec

Jan |

Fab

Jun

Apr

May

Preparation of Lab Management Manual (3rd Version)

Imlementation of Lab Management plan

Maintainace of Working condition of lab (25C , vibration free, dust free)

Disposal of Biological and Non Biological Waste

Preparation of log book for each equipment

Maintenance of Test and Analysis register

o |N|jo|as (N

Establisment of Sample storage facilities

Routine Activities for QC

Maintenance of Laboratory

Maintenance of air monitoring station *

Calibration of air monitoring station

Labeling of Equipment

Preparation of balance sheets of chemicals and segregation of chemicals.

Preparation of balance of glass wares

Arrangment for proper storage of Liquid/solid Waste

Agreement with external company for the waste disposal

Sample disposal record sheets preparation

Evaluation of competence of laboratory staff

~fo|o|o(N[o|a|s|w|h]=

afa

Internal auditing

* Regular maintenance is conducted according to SOP

Figure 6.4.1 Annual QA/QC Activity Plan for 2011-2012 (Pak-EPA)

Sr No

ANNUAL QA/QC ACTIVITY PLAN (2011) OF PUNJAB-EPA

Item

Establishment of Manag t System

Jan

Fab

Mar

May

Jun Jul

Oct

Dec

Aug

Sep

Preparation of Lab Management Manual (2nd Version)

Imlementation Plan of Lab Management plan

Yearly Training Record

Maintainace of Working condition of lab (25C , vibration free, dust free)

Disposal of Biological and Non Biological Waste

Preparation of log book for each equipment

Maintenance of Test and Analysis register

Establisment of Sample storage facilities

© |o[N]|o o |bd |w]|N |

capacity evaluation of persons

Routine Activities for QC

Maintenance of Laboratory

Maintenance and calibration of air monitoring station **

Labeling of Equipment

Preparation of balance sheets of chemicals and segregation of chemicals.

Preparation of balance of glass wares

Arrangment for proper storage of Liquid/solid Waste

Agreement with external company for the waste disposal

Sample disposal record sheets preparation

© o |N|o|oa|s [w]|N =

Internal audit

1

Figure 6.4.2 Annual QA/QC Activity Plan for 2011 (Punjab-EPA)
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QA/QC ACTIVITY PLAN for 2011-2012 (SINDH-EPA)

2011

1012

ltem

Sep Oct

Nov

Dec Jan

Feb

Mar

Apr

May

Jun

July

Aug

Establishment of management system

Completion of making the Lab.
Management Manual (1st version)

Issuing and Implementation
(Operation according to the manual)

Meeting for review of the Manual

Making of necessary record format

Evaluation of competence of lab. staff

System auditing

Routine activities for QC

Maintenance of main laboratory
equipment (only for operational

Maintenance and calibration of air
monitoring stations *

QC event

QC test for water analysis
Inter-laboratory comparison)

*Note: Maitenance is conducted on weekly basis.
Calibration is conducte once every month.

Figure 6.4.3 Annual QA/QC Activity Plan for 2011-2012 (Sindh-EPA)

QA/QC ACTIVITY PLAN for 2011(KP-EPA)

2011

Item [

Jan Feb

Mar

Apr May

Jun

Jul

Aug

Sep

Oct

Nov

Dec

Establishment of management system

Completion of making the Lab.
Management Manual (1st version)

Issuing and Implementation
(Operation according to the manual)

Meeting for review of the Manual

Making of necessary record format

Make of technical competency table

System auditing

Routine activities for QC

vViaintenance OT main raporatory
aniinmant

Maintenance and calibration of air
monitoring stations *

QC event

QC test for water analysis
Inter-laboratory comparison)

*Note: Maitenance is conducted once every two weeks.
Calibration is conducte once every two month.

Figure 6.4.4 Annual QA/QC Activity Plan for 2011 (KP-EPA)
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QA/QC ACTIVITY PLAN for 2011 (Balochistan-EPA)
[ 2011
ltem | Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Establishment of management system
Completion of making Lab. -
Management Manual (1st version)
Issue of Manual and Implementation
(Operation according to the Manual)

Review of the Manual

|
Making necessary record format |

Evaluation of technical competence |

System auditing -

Routine activities for QC

Maintenance of main equipment |

Maintenance and calibration of air -
monitoring stations

QC event
QC test for water analysis
Inter-laboratory comparison)

Figure 6.4.5 Annual QA/QC Activity Plan for 2011 (Balochistan-EPA)

6.5 Auditing of Laboratory Management System based on Activity 3-3
6.5.1 QA/QC System Operation

Although the QA/QC system was expected to start in February 2011, its operation was postponed
because the required activity was almost suspended for a period of 6 months between the end of the
second year and the beginning of the third year of the project, which is the period unattended by the
Experts. Some EPAs said that because time was limited to the review and revision of manual, they
were not able to make the system ready for operation. Besides this, some other reasons may also be
added such as (1) replacement of persons in charge of laboratory management, (2) lack of leadership by

responsible personnel, and (3) inactive laboratory work during the period.

The operation of the QA/QC system, together with the activity plan mentioned in Subsection 6.3.3, can
be checked using the checklist inquiring whether laboratory activity is being implemented following
the requirements of the manual. In addition, if some operation records are available at site, they will be
evidence to make sure of the facts. However, in the case of KP-EPA and Balochistan-EPA, it is
substantially impossible to make such verification because the Experts were not allowed to visit the
sites. In this regard, information collected through discussions with C/P in the training was the only

way to confirm the operation.

6.5.2 Verification and Comments
(1) Pak-EPA

System operation was scheduled to commence in October 2011 as shown in the QA/QC annual

activity plan. From the viewpoint of current management system, it should be noted that documents
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are not properly controlled as these are kept personally by laboratory staff in many cases, and data
and records are also stored in individual way, so that there is no access provided for any person to

search them, which means it is far beyond the information sharing system.

Although maintenance and calibration of air monitoring station are regularly carried out, analysis
records are not available in the CLEAN center, so that the recorded data cannot be checked unless
someone goes to the fixed station in the field. As far as water quality analysis is concerned, it
turned out that Environmental Samples Rules 2001 is not applied to the monitoring activity. It is
required to employ Form B for the report of sampling and Form D for the report of analysis, but
Pak-EPA is not using either Form. The Senior Chemist was advised that the Samples Rules should

be followed strictly and safety measures should be taken for the management of chemical reagents.
(2) Punjab-EPA

Punjab-EPA may be superior to the other four EPAs in terms of manpower, performance and
technical capacity. Some required items are already satisfactory for the system to run, i.e., logbook
of the equipment, inventory of glassware and accommodation and environmental conditions of
laboratory. External documents are stored separately from internal ones and both are easily
accessible to every laboratory person when required. Meanwhile, control system of records and
data seems to be a little problematic because these are basically in the custody of individual persons.
It is advisable to define the storing period and keep records under the supervision of a responsible
person. All EPAs have the same filing system, which is not to keep folders in a vertical position
with title label put on the back, but to lay thin folders for piling up. This system is considered to be
a time-consuming, irrational way to search for the required records, but it might be more realistic to
keep such conventional way rather than changing the filing system from the viewpoint of budgetary
affordability.

(3) Sindh-EPA

Since the QA/QC activity plan was prepared in the training of the third year, the system has to be
operational in October 2011. To comply with the rules and procedures, necessary formats are now
under preparation. Sindh-EPA is still facing various problems to meet requirements of the manual
for the system operation. Should descriptive rules of the manual be compared with the present
laboratory conditions, there may be a big gap in the control system for records and documents.
Actually, the system has been left to each individual, since there were no determined rules and
procedures. Analysis records are sometimes put between the leaves of a book and placed on the
desk in an offhand manner as a result of careless management. Accommodation and environmental
conditions of the laboratory are not desirable due to the frequent occurrence of power outage and
cutoff of water supply. In addition, there might be more concerns about the implementation of rules
defined in the manual such as handling of test samples and their disposal method, storage and

control of chemical reagents, etc.

Since Sindh-EPA has an outsourcing system for water quality analysis to a private laboratory, it is

important to verify the system as specified in the manual concerning checking rules and
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responsibilities for the test records. With regard to air monitoring station, maintenance and
calibration of equipment are carried out on monthly basis, and it will continue in the same manner
in the future. In any case, strong leadership and responsibility of the top management will be
absolutely necessary for the operation of QA/QC system; otherwise, it will be only an ideal and

become impracticable.
(4) KP-EPA

Due to nonparticipation of personnel from KP-EPA in the training of the third year, information
was not available to confirm the progress of the QA/QC activity plan as well as operation of the
system. The responsible person may have thought that manual preparation was the final goal of the

activity and it has been achieved.
(5) Balochistan-EPA

According to the QA/QC annual activity plan for 2011, the evaluation of technical competence of
laboratory personnel was scheduled to take place in March followed by the review of manual and
preparation of record formats in June respectively. However, none of them has been implemented,
so that the review of manual and preparation of some required formats were undertaken in the
course of training of the third year, and it is informed that the technical evaluation is to be

implemented in December 2011.

For security reasons, trip to Quetta was not allowed for the Experts to visit the laboratory of
Balochistan-EPA making impossible to verify the QA/QC system operation. It seems that further

considerations are required to improve the control system of data and documents.

The Deputy Director (Tech/Lab) has been designated for two key posts concurrently as Quality
Manager and Technical Manager. This management system is rather unique and cannot be seen in
other EPAs, but it is required to avoid generating problems of laboratory operation by the

centralization of power to a single person.
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CHAPTER 7 ACTIVITIES OF OUTPUT 4

7.1 Summary

In the second year of the Project, as the available consumables and parts of the repair equipment
increased, full-fledged activities of Output4 had been initiated. The trainings for processing and
interpretation/evaluation of collected data were carried out. At the same time, based on the results of the
first year activities, low understanding or capacity on mathematics were found while little to basic level
skills on spreadsheet operation also turned out. Therefore, trainings for fundamental understanding and

skills were also carried out through the above activities.

In these trainings, the environmental water quality standards in Japan, India and Thailand were introduced
because Pakistan does not have a standard. During the training, the Japanese standard was utilized for
evaluating and interpreting the acquired monitoring data. For presuming the pollution load, pollution
load by type of industry in Pakistan, change of water quality by season and relationship between pollution

source and monitoring data were utilized.

After a certain understanding of the above items was observed in third year, the training on data
evaluation for air quality was carried out and the collected data was compared with the NEQS. The
trainees learned the basic fluctuating mechanisms in atmospheric concentration based on atmospheric
chemistry and compared the aspects of the variation among the cities. After the trainings, great
improvement was found on the evaluation and assessment of monitoring data by considering various
factors such as photochemical reactions, weather and operating conditions of the polluting sources while

more experiences are essential for better understanding of the monitoring data.

Trainings on environmental management for water pollution were carried out in the second and third
years of the Project. Proposed items are intended to alleviate water pollution in the pilot project area by
increasing awareness of pollution, strengthening of cooperation of related organization, setting standards,
strengthening of existing treatment facility and so on. Trainings for air pollution were also carried out in
the third year of the Project. Proposed items are intended to alleviate air pollution in the pilot project
area by improving existing gas treatment facilities and fuel, introducing pollution charges, strengthening

of environmental education and so on.

7.2 Activity 4-1: Capacity Assessment of EPAs
7.21 Water Quality

The preparation of reports on environmental monitoring and management plan, which include the
interpretation and evaluation of monitoring data, is the most important indicator for Activity 4. The
reports were prepared by all EPAs during the training in the second and third years of the project. In

this context, the output of Activity 4 seems to have been achieved, basically.

On the other hand, JET implemented a questionnaire survey to the participants at the end of the training
related to Output 4. The objective of the survey is to evaluate understanding of the training contents

before and after the training by the participants themselves. The results are as shown in Table 7.2.1.
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Table 7.2.1 Capacity Assessment Related to Output 4 by Participants

PAK PNJ SND KP BAL Average

Loz B A|B A|B A|B A|B A|B A

1  Total understanding of data

. : ) 2 412 4|12 5|2 3 412240
processing and interpreting method
1.1 (Cj):tr;plllng method of monitoring o 4l 92 4 3 5 | 2 313 4|24 a0
1.2 Necessity of inventory data 2 4 1 3 3 5 2 3 3 4 |22 3.8
1.4 Preparation of graph 2 4 2 4 2 4 4 4 3 4 |26 40
1.5 Selection of monitoring point 2 4 | 2 3 3 5 1 3| 2 4 120 4.0
1.6 Selection of monitoring period and o 4 3 4 3 4 y 4 2 4 |22 40
frequency
1.7 Selection of monitoring parameter 2 5 3 4 3 512 4 3 5 |26 4.6
1.8 Calculation of pollution load 1 4 | 2 3| 2 5 1 3|3 5 1.8 4.0
1.9 Water quality evaluation with the
environmental water quality and 2 4 2 4 2 5 1 3 3 5 (20 42
effluent standards
1.10 Verification method of data reliability | 1 312 412 3 1 313 5|18 36
1.11 Preparation of monitoring report 2 412 4 3 5 1 4 3 4 |22 42

2 Preparation of environmental

3 411 4|3 5|1 4|2 420 42
management plan

2.1 Management tool to stop water

. 1 3| 2 312 4 1 2 | 4 5 (20 34
pollution
2.2 Environmental education 2 3 2 4 4 5 3 4 4 5 |34 4.2
2.3 Law and standard related to water 2 3 1 3 3 4 3 4 4 5 12638
2.4 Existing s.|tuat|o.n of law and 2 3 3 4 3 4 3 4 4 5 |30 40
standard in Pakistan
2.5 Sewerage treatment system 2 4 3 4 2 3 2 3 3 4 |24 36
2.6 Case study to overcome water 2 5 3 4 3 4 y 1 ) - 125 35

pollution in Japan

B: Before training A: After training  Evaluation standard: 1 Not at all, 2 More orless, 3 Average, 4 Good,

5 Excellent, “—* can not evaluate due to the non-availability of related information

Respondents: Mr. Imtiaz Husain (Pak-EPA), Ms. Firdaus (Punjab EPA), Mr. Mureed Ali (Sindh EPA), Mr. Bilal Ahmad
Sajid (KP EPA), Mr. Muhammad Khan (Balochistan EPA)

2.6: Submitted report of Balochistan did not cover this section and thus, 2.6 can not be evaluated for Balochistan-EPA

According to the table, capacity for all items in Activity 4 was improved after the training.

7.2.2 Air Quality
(1) Automated Air Monitoring Station

The trainings for processing and interpretation/evaluation of collected data were carried out in the
second and third year. The trainees learnt the basic fluctuating mechanisms in atmospheric
concentration based on atmospheric chemistry and compared the aspects of the variation among the
cities. Prior to this training, they simply compared the collected data against the environmental
standards. However, with this training, they started to understand that various factors such as
photochemical reactions, weather and operating conditions of the polluting sources are the
background factors of the variations. In addition, they began to assess the state of the analyzers’
operational conditions whether it is good or bad by looking at the measured data. They greatly

improved the ability of data assessment; however, various items shall be processed for further
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improvement. The capacity assessment on data evaluation has been presented as technical

proficiency in the Subsection 5.2.2.

(2) Stationary Emission Sources

As in automated air monitoring stations, the training on data evaluation was carried out and the

collected data was compared with the NEQS. The trainees’ abilityf on data evaluation had some

improvements during this activity. The capacity assessment on data evaluation is presented as the

whole ability to stationary source emission gas monitoring on the transition of technical proficiency
in Subsection 5.2.2

7.3  Activity 4-2: Training on Data Processing and Interpreting Methods

7.3.1

Water Quality

The trainings on data processing and interpretation were carried out in the second and third years of the

Project continuously. Major contents of the training are:

Compiling method of monitoring data

Necessity of inventory data

Preparation of graph and its interpretation

Selection of monitoring point

Relationship between pollution source and monitoring data

Pollution load by type of industry in Pakistan

Calculation of pollution load

Change of water quality by season

Introduction of the environmental water quality standards of Japan, India and Thailand
Water quality evaluation and interpretation with the environmental water quality standards
Verification of data reliability

Case study to overcome environmental pollution in Japan

Preparation of monitoring report

As a result of the training, the monitoring reports of the pilot area compiling the results of processing,

interpreting the monitoring data, pollution source and pollution load were prepared in Activity 4-3.

7.3.2

Air Quality

(1) Automated Air Monitoring Station

The expert evaluated collected data acquired from January to June 2011 prior to conducting the training.

Despite the painstaking process required, the experts selected the following information, which are

useful for planned training.

133



Table 7.3.1

Data Collected from Air Monitoring Stations

Location State of Acquisition of Data
Fixed Three devices are inoperative in addition to those with poor
Pak-EPA Station sensitivity. Nonetheless, the data from a few devices are usable.
Mobile No equipment problem found. Well maintained. The data reflects the
Station city environment well.
Fixed
Station The system is under suspension. No evaluation is possible.
No. 1
Sindh-EPA glt):taign The low maintenance is causing poor equipment accuracy. However,
No. 2 the data reflects the city environment.
Mobile The system is under suspension. No evaluation is possible
Station y P ' P '
. Although the measurement accuracy is low, the system reflects the
Fixed . . . )
. city environment. The data volume is small due to many electric
Station : . . e
No. 1 outages. The system is under suspension due to the air conditioning
) failure.
Punjab-EPA glt);?ign Due to the air conditioner failure, the system has been under
No. 2 suspension for a long period. No evaluation is possible.
Mobile No maintenance is performed, but the data reflects the city
Station environment best in the three stations. A little electric outage.
Fixed No maintenance is performed, but the data reflects the city
KP-EPA . .
Station environment well.
. No maintenance is performed, but the data reflects the city
: Fixed . . . .
Balochistan-EPA . environment well. . A minor power outage was experienced, but it has
Station
a lot of useful data.

Based on the above information, trainings for the data processing and interpretation on air monitoring

station were carried out in the second and third year. The training summary and results are as shown

in the following table.

Table 7.3.2 Training Summary and Results
(Data Processing and Interpretation for Air Monitoring Stations)

Training ltems

Calculation of the daily average from hourly values

Comparison with the NEQS and calculation of the level of achievement
towards the standards

Creation of a time based graph for concentration changing

Checking the collected data quality and identification of good data
Creation of monitoring reports

Summary of Training

Calculation of the daily average: Well understood in the routine duty work
Comparison with the NEQS:; Well understood in the routine duty work
Creation of a time based graph; Created in the daily routine but the first
time for some C/Ps.

Results e Checking of collected data quality: Trainees realized the Importance of
utilizing the graph.
Findings are reflected into the monitoring report.

Issues Checking of data quality: it is important to train on data checking

continuously to improve sharp judgment and skill.
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As the result of the data evaluation, excessive levels of PM, s and NO, were observed in relatively high
concentration in Pakistan except Karachi.
There were a couple of inconsistency in NEQS and therefore, discussions were made on the issues

during the training.
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Figure 7.3.1 PM,; Daily Average Concentration against the Standard (Examples)

(2) Stationary Emission Sources

Trainings for the data processing and evaluation on stack gas monitoring were carried out from the

first year to the third year. The training summary and results are as shown in the following table.

Table 7.3.3 Training Summary and Results
(Data Processing and Interpretation for Stationary Emission Sources)

e Calculation of concentration
- Comparison with the NEQS and calculation of the level of achievement
Training ltems
towards the standards
Creation of monitoring reports
Calculation of concentration: Mostly understood
Comparison with the NEQS: Well understood in the duty work
Findings are reflected into the monitoring report.
Lack of understanding of the calculation formula for pollutant
concentrations and experience with Excel.
Many C/P were not able to calculate the concentrations.
Issues o . : :
e Stack gas monitoring, especially for dust sampling, were hardly carried out
in each EPA, therefore, they have little opportunity to repeat practicing

voluntarily.

Summary of Training
Results

7.4  Activity 4-3: Training on Interpretation and Evaluation of Monitoring Data Obtained in the
Pilot Areas by the Internationally Recognized Standards/NEQS
7.4.1 Water Quality
Trainings on interpretation and evaluation of monitoring data were carried out in the second and third

years of the Project. In these trainings, the environmental water quality standards in Japan, India and

135




Thailand were introduced because Pakistan does not have a standard. During the training, JET asked
the attendants to evaluate and interpret their monitoring data using the Japanese standard. As an
output of the training, the results of interpretation and evaluation of the data with the Japanese water

quality standard were summarized in the report which is attached as Appendix-18.
Main contents of the report are:

e General description of the pilot area

e Objectives of the report

e Sampling location, schedule and parameter

e Sampling and handling methods of samples

e Method of laboratory analysis

e Result and discussion

e Environmental management plan based on the monitoring results

e Result and evaluation of the effluent monitoring

e Results of calculation of pollution load based on the monitoring data

e List of pollution source in the PP area
The participants presented a summary of their report in front of other trainees at the end of the training.
Reports prepared by KP-EPA and Balochistan-EPA did not contain results because they did not
implement the effluent monitoring.

Table 7.4.1  Progress of the Report on Water Quality Monitoring

Pak-EPA Punjab-EPA Sindh-EPA KP-EPA Balochistan-EPA
Prepared Prepared Prepared Prepared Prepared

7.4.2 Air Quality
(1) Automated Air Monitoring Station

Trainings on the interpretation and evaluation of data of automated air monitoring stations were
carried out in the second and third years of the Project. The training summary and results are as

shown in the following table.
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Table 7.4.2 Training Summary and Results
(Data Interpretation and Evaluation for Air Monitoring Stations)

Measurement ltems

Data Interpretation and Evaluation for Air Monitoring Stations

Training ltems

Introduction of atmospheric chemistry

Creation of correlation diagram among items

Understanding of the characteristics of air pollution and the cause of
concentration fluctuation pattern

Data comparison among the monitoring stations and the cities
Seasonal concentration fluctuation

Calculation of pollution load

Revision of the air monitoring plans

Reflection in the monitoring report, Inventory of planning for
environmental management

Summary of the Training
Results

Atmospheric chemistry; Superficial understanding

Characteristics of concentration fluctuation pattern: Understood in
general. Recognized the importance of utilizing a graph
Calculation of pollution load: Understood in general

Five EPAs created monitoring reports (see Appendix-18)

Issues

Further experience is required in understanding of concentration
fluctuation pattern
Further investigation is required to reveal the pollution mechanisms

CO, HC
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Figure 7.4.1 Example of Trend Graph of Air Monitoring Station
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Table 7.4.3 Training Subjects for Atmospheric Chemistry (Introduction)

No. Subjects No. Subjects
1. |Photochemical Ozone Generation at | 4. |Methane Distribution and
Troposphere Concentration Variations
2. |Ozone Generation Process 5. |Relational Considerations of

Measurement Items

3. |Oxidization Process of Hydrocarbons| 6. |Stratosphere Ozone and

Troposphere Ozone
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The typical characteristics of urban type air pollution have been observed as shown in Table (7.4.4.
Further investigations are required to figure out the generation mechanism of the high concentration
PM,;5. Nonetheless, the potential prime materials for the process, NO, and hydrocarbon, were

detected at extremely high concentrations in each city, so that the supply volume is considered to be

sufficient.
Table 7.4.4 Characteristics of Air Pollution in Each City
EPA Air Pollution Characteristics
¢ Inverse relationship between NO and O3, Positive correlation
between NO and CO
Common

¢ Night-time increase of the pollutant concentrations except O3

e Lower concentration of Day-time Hydrocarbon

¢ 03 high concentration during summer

e Exhaust concentration of pollutants are very high such as NOx
and hydrocarbon.

e The variation tendencies match between SO2 and CO at fixed
station.

o Possibly detected the vehicle exhaust gas in addition to the
industrial exhaust gases

e Exhaust concentration of pollutants are very high such as NOx

Punjab-EPA and hydrocarbon. Vehicle traffic is suspected to be the chief
cause.

e The ocean breeze lowers the pollutant influence in comparison
to other cities. The variation patterns are complex. The
pollution characteristics between the towns distanced by
20 km north and south show different patterns.

e Exhaust densities of pollutants are high. Vehicle traffic from
the main highway nearby is considered the chief cause.

o Exhaust concentrations of pollutants are high such as NOx and

Balochistan-EPA hydrocarbon. The variation pattern is simple and clear such

that the source may be also simple and constrained.

Characteristics

Pak-EPA

Sindh-EPA

KP-EPA

(2) Ambient Air: Particulate Matters and Metal Constituents

Trainings on data interpretation and evaluation for Particulate Matters and Metal Constituents were
carried out in the second year of the Project. The training summary and results are as described in

the following table.
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Table 7.4.5 Training Summary and Results
(Data Interpretation and Evaluation for Particulate Matter and Metal Constituents)

Measurement Data Interpretation and Evaluation for Particulate Matter
ltems and Metal Constituents

Comparison with the NEQS

Particle size distribution and general compositions

Emission origin of the metal constituents

Locations of pollution source and relation to the monitoring data
Creation of monitoring reports

Training ltems

Comparison with the NEQS: Well understood in the duty work

Pb concentration crossed the standard at high concentration areas of each
Summary of city.

Training Results e Regional differences were observed on other metal constituents such as
Fe, Zn, Cu and Mn.

Results are reflected in the monitoring reports.

Issues e Further experience is required to improve the operation skill.

Figure 7.4.2 Comparison of Lead Concentration at Two Locations in Karachi

(3) Stationary Emission Sources

Trainings on data interpretation and evaluation of stack monitoring were carried out from the first
to the third year of the Project. The training summary and results are as shown in the following
table.
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Table 7.4.6 Training Summary and Results
(Data Evaluation and Analysis for Emission Gas Measurement)

Measurement ltems

Data Evaluation and Analysis for Stationary Emission Sources

Training ltems

Comparison with the NEQS and calculation of the level of achievement
towards the standards

Locations of pollution source and relation to the monitoring data

Types of furnace and the data differences of burning materials
Creation of monitoring reports

Summary of Training
Results

Comparison with the NEQS: Well understood in the duty work

Locations of pollution source and relation to the monitoring data: Results
are reflected in the calculation of pollution load.

Trainees recognized again that the type of released pollutants and its
amount varies by the kind of industry.

Recognized that emission concentrations were high, however, did not
exceed the current NEQS standards.

Results are reflected in the monitoring reports.

Issues

As the result of the data investigation, the emission concentrations
detected were lower than expected, because factories have intentionally
stopped their operation during the measurement periods and current NEQS
standard is poorly defined.

7.5 Activity 4-4: Preparation of Environmental Management Plan for Pilot Areas

7.5.1 Water Quality

Trainings on environmental management for water pollution were carried out in the second and third

years of the project. Main contents of the training are:

¢ Introduction of management tool

e Activities of environmental education

e Law and standard related to water

e Water law and standard, and weakness of the implementation capacity in Pakistan

e Sewerage treatment system

e Case study to overcome water pollution in Japan

As output of the trainings, water quality management plans of pilot areas have been prepared by all

EPAs as shown in Table[7.5.1 and the reports are attached as Appendix-15. Presentation of the reports

was conducted by the trainees at the end of the training.

Table 7.5.1  Status of Preparation of Water Quality Management Report
Pak-EPA Punjab-EPA Sindh-EPA KP-EPA Balochistan-EPA
Prepared Prepared Prepared Prepared Prepared

Each EPA proposed a plan to alleviate water pollution in the pilot project area. Main contents of the

plan are as described below.

(1) Pak-EPA

Pak EPA proposed the following to alleviate water pollution in the pilot area:

e Establishment of technical committee
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e Establishment of systematic monitoring of the lake
e Introduction of proper dumping method of animal waste
e Construction of proper sewerage disposal in colonies

(2) Punjab-EPA

Punjab-EPA proposed the construction of ponds to treat effluent with a simple method such as
aeration or grass filtration in between two monitoring points, ST1 and ST2. The report also
proposes raising public awareness and conduct of coordination of related departments and
stakeholders.

(3) Sindh-EPA

As a result of the monitoring, Sindh-EPA pointed out that the water quality is not suited for both
drinking and irrigation purposes and the main cause of the deterioration is the effluent from Kotri
Industrial Zone. The report proposed construction of treatment plant for the industrial effluent in

the industrial zone and strict enforcement of existing law, etc., to alleviate the pollution.
(4) KP-EPA

KP-EPA pointed out the necessity of community awareness and proposed subsidy for the
introduction of low cost sanitation for the poor, enforcement of regulations on domestic wastewater,

effective operation of existing treatment facilities, etc., to decrease pollution of the Warsak Canal.
(5) Balochistan-EPA

Balochistan-EPA proposed establishment of a regular monitoring system, publishing information
on pollution, enforcement of effluent monitoring to the industries and enforcement of existing

regulations to alleviate pollution of the Hub River.
7.5.2 Air Quality

Based on Activities 4-2 and 4-3, environmental management plans for the pilot areas were prepared
and incorporated into each air monitoring report attached as Appendix-15. Proposed contents are
comprehensive and not much different among EPAs because it is not easy to identify the emission

sources in air compared to water. The major items of the plan are listed in the following table.

Table 7.5.2 Major Contents of Environmental Management Plan in Air

Major Contents of Environmental Management Plan

Improvement of stationary source emission gas management systems

- Attaching a continuous monitoring device on chimney

- Unification of emission gas treatment systems
Environmental education
Reinforcement of surcharge systems
Analysis and improvement of fuels (reduction of Pb and Sulfur)
Prohibition against open burning
Consideration to air environment on constructions
Application of CDM
Continuation of air monitoring (investigation of emission sources and pollution
distribution)
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CHAPTER 8 ACTIVITIES OF OUTPUT 5

8.1 Summary
A total of eight (8) sessions of training for Output 5 were carried out from January 2010 to October 2011.
In Mid-January 2010, the Output 5 activities started with the collection of monitoring data while

considering the conditions of hardware availability at the time.

Based on the results of the first year activities, little to very uncertain comprehension on carry, ratio, unit
and basic calculation was observed from all trainees. Besides, skills on spreadsheet operation were on
the basic level, and there was no or little skill in issuing Functions/Macro/Language and no experience in
relational database. In addition to the above, there was a strong tendency for trainees to avoid revealing
their incapability and incomprehension since the start of the Project, which is the biggest impediment to
self-improvement. Therefore, repetitive drills were conducted everyday for lowering psychological hurdle

that prevents them from improving themselves.

In the second year of the Project, a total of five (5) training sessions were conducted; namely, in August,
October and November 2010 and in January and February 2011. The sessions consisted of the
continuation of training on basic calculation, statistics and operation of spreadsheet/database including
macro language VBA.T[ Afteric ertain’improvementoniund erstandingfv asobs ervedi nt he§ econdy ear/
Avogadro’s law and’ Avogadro’sf numberf weref introduced forf handling actual’ monitoring’ data.] [ At thef
last part of the second year, the training has to move on to the development of the Environmental
Monitoring Information System (EMIS). The Expert and the trainees discussed the prospect of the
Environmental Monitoring Information System (EMIS) and generating the EMIS diagram while

consideringt rainees’cu rrentgk ills,g xpecteddev elopment ndt hePr oject’sdu ration.

In the third year, two (2) training sessions for the establishment of Environmental Monitoring Information
System (EMIS) were carried out as comprehensive outputs of all activities. In the training on the
development of the EMIS, actual monitoring data from monitoring stations were utilized to help promote
better understanding of the natural phenomenon by observing trend and variation through time and
climate conditions. Generally, no technical difficulty was observed during the last part of trainings

involving the generation of graphs utilizing instructed items.

8.2  Activity 5-1: Capacity Assessment of EPAs

In Mid-January 2010, the Output 5 activities started with the collection of monitoring data while
considering the conditions of hardware availability at the time. Capacity assessment were carried out by
having written tests and hands-on training to evaluate the capacity for basic calculation and rules, basic

statistics, operation of spreadsheet and operation of relational database.

Based on the results of the first year activities, low accuracy rate in 1) priority of four-function calculators,
2) fraction calculation, and 3) basic statistics were found. Besides, skills on spreadsheets operation were

on the basic level, and there was no or little skill in issuing Functions/Macro/Language and no experience
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in relational database. In general, trainees possessed no or little objective point of view for evaluating

their capacity and have strong tendency to blame others.

In consideration of the above conditions, capacity assessments were conducted at every first day of each
training session for assessing the learning level of previous trainings, and also every first half of the day
for assessing the learning level of previous days. For the assessment, skills and knowledge on basic
calculation, unitf conversion,| Avogadro’s| law andf the operation of spreadsheet and relational database
were evaluated for considering essential capacity to perform interpretation, validation, sharing and

dissemination of output of environmental monitoring.

Total eight sessions of training for Output 5 were carried out from January 2010 to October 2011.  In the
second year of the Project, a total of 5 training sessions were conducted in August, October and
November 2010 and January and February 2011. The sessions consisted of the continuation of training
on basic calculation, statistics and operation of spreadsheet/database including macro language “VBA.”
In the third year, two training sessions for the establishment of Environmental Monitoring Information
System (EMIS) were carried out as comprehensive outputs of all activities. Major contents of the series

of activities are as shown in the following table.

Table 8.2.1 Major Items covered by the Capacity Trainings Conducted

Main Theme Detalis
4 basic operation, priority of operators, multiplication of both positive and negative vlues, using blacket operator

Fraction

Base—10 system

Power

Processing Number, Unit, Amount

and etc. Length, Area and Volume

Sytem of Unit and base 10 system
Raito and Concentration

Abogadro’ s Number and Atomic Mass

Coordinate and Graph generation

Excel Basic Operation

Cell Controls Sum

Functions

Data Types and Character

Operation and Processing

- La > & Seria
Using Spreadsheet Data Types: Date & Serial

Sum of Cell Values
If functions, branching Character Strings

Graph Generation and Analysis: Comparison, Destribution

Generating Graphs of Monitoring: Data Correlation

Access Basic Operation
Table Creation

Data Type: Defference between Spreadsheet and Database

Table Designing

Query Creation

Setting Relation
Operation and Processing Query Designing
Using Relational Database

Form Creation

Report Creation

VBAI1: Declaration of Parameters, If function and conditional branching
VBAZ2:Procedures, Creation of Function and its parameters handling
VBA3: Object handlingl: Form and its controles

VBA: Object handling2: Designing Forms and Reports

Development of EMIS: Environmental Monitoring Information System

The capacity of trainees has been evaluated as shown in the following tables.
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Table 8.2.2

Capacity Assessment Results involving Number, Unit and Amount

Table 8.2.3

EPA Number of | Four—function Fraction Base—-10 Power Length, Area, Units Proportior\ Atomic y\f[ass Coordin_ation

Participants ) Attendance calculator system Volume Concentration | Abogadro’s Num Plotting
Initial | Result| Initial | Result] Initial | Result] Initial | Result| Initial | Result| Initial | Result Initial | Result| Initial [ Result [ Initial | Result
DataAnalyst | [PAK 7/8 2 5 2 4 2 4 1 4 1 4 1 5 1 4 1 4 1 4
DataAnalyst 2 [PAK 7/8 2 4 2 4 2 4 1 3 1 4 1 4 1 3 1 3 1 3
DataAnalyst 3 |PAK 5/8 1 3 2 2 1 3 1 2 1 3 1 2 1 2 1 2 1 2
DataAnalyst 4 |PNJ 6/8 3 4 3 4 3 4 2 3 2 4 3 4 2 3 1 3 1 3
DataAnalyst 5 |SND 5/8 2 3 1 2 1 2 1 2 1 2 1 2 1 2 1 2 1 1
DataAnalyst 6 [SND 1/8 1 2 1 2 1 2 1 1 1 1 1 2 1 2 1 2 1 1
DataAnalyst 7 |KPK 5/8 4 5 3 4 3 5 2 4 3 5 3 5 3 4 1 4 2 4
DataAnalyst 8 [KPK 5/8 5 5 3 5 4 5 3 4 4 5 3 5 3 4 1 4 3 4
DataAnalyst 9 [KPK 3/8 5 5 3 5 4 5 3 4 3 5 3 5 3 4 1 4 3 4]
DataAnalyst 10 |Bal 2/8 2 3 1 2 2 3 1 3 2 3 2 3 1 3 1 3 1 2

Evaluation: 1:noto little, 2: more or less, 3: average, 4:good, b5: excellent

Capacity Assessment Results involving Operation of Spreadsheets

CTADT GeTeTaTToT T — -
Number of Exc.el Cell Controls . Data Types Data Types | If functions, branching L;\nalysis: (,en‘era.tlng’. Graphs of
Participants EPA Attendanc Basn? Sum Functions Character |[Date & Seriall Character Strings Comparison, M(”Tlt(frmg.nam
e Operation T Correlation
Initial | Result| Initial [ Result| Initial | Result] Initial | Result| Initial | Result| Initial Result Initial Result Initial Result
DataAnalyst 1| PAK 1/8 3 5 3 5 2 4 1 4 1 4 1 4 1 4 2 4
DataAnalyst 4 PAK 1/8 1 4 1 4 1 3 1 3 1 3 1 3 1 3 2 3
DataAnalyst 3 PAK 5/8 2 3 1 3 1 2 1 1 1 1 1 1 1 1 1 1
DataAnalyst 4 PNJ 6/8 3 4 3 4 2 4 1 1 1 1 1 2 2 1 2 1
DataAnalyst § SND 5/8 4 4 1 4 1 4 1 3 1 3 1 3 1 2 1 2
DataAnalyst § SND 1/8 5 2 1 2 1 4 1 1 1 1 1 1 1 2 1 2
DataAnalyst 1 KPK 5/8 6 3 3 4 2 4 1 3 1 3 1 3 2 4 2 4
DataAnalyst § KPK 5/8 7 4 3 4 2 4 1 2 1 2 1 3 2 4 1 4
DataAnalyst 9 KPK 3/8 8 4 3 4 2 4 1 3 1 3 1 3 2 4 1 4
DataAnalyst 1| Bal 2/8 9 3 1 3 1 2 1 2 1 2 1 2 1 2 1 2
Evaluation: 0:notatall, 1:moreorless, 2:average, 3:good, 4:excellent

Table 8.2.4 Capacity Assessment Results involving Operation of Database

Number of Access Table T“}bl? Data Type Query Sel,l,j‘ug Selection Ql.Je[':\/ Form Report
Participants EPA | Attendance | Basic Operation Creation Designing Creation Relation Query Designing Creation Creation
Initial | Result| Initial | Result| Initial | Result] Initial | Result| Initial | Result| Initial | Result] Initial | Result] Initial | Result| Initial | Result| Initial | Result
DataAnalyst 1 |PAK 7/8 1 5 1 5 1 4 1 4 1 4 1 4 1 4 1 4 1 4 1 4
DataAnalyst 2 |PAK 7/8 1 4 1 5 1 4 1 4 1 4 1 4 1 4 1 4 1 4 1 4
DataAnalyst 3 |PAK 5/8 1 2 1 3 1 2 1 2 1 2 1 2 1 2 1 2 1 2 1 1
DataAnalyst 4 |PNJ 6/8 1 3 1 4 1 3 1 3 1 3 1 3 1 3 1 3 1 3 1 3
DataAnalyst 5_|SND 5/8 1 2 1 3 1 2 1 2 1 2 1 2 1 2 1 2 1 2 1 2
DataAnalyst 6 |SND 1/8 1 2 1 2 1 2 1 2 1 2 1 2 1 2 1 2 1 2 1 2
DataAnalyst 7 [KPK 5/8 1 4 1 4 1 4 1 4 1 4 1 4 1 4 1 4 1 4 1 4
DataAnalyst 8 |KPK 5/8 1 4 1 4 1 4 1 4 1 4 1 4 1 4 1 4 1 4 1 4
DataAnalyst 9 |KPK 3/8 1 4 1 4 1 4 1 3 1 4 1 4 1 4 1 4 1 4 1 4
DataAnalyst 10 | Bal 2/8 1 3 1 3 1 3 1 3 1 3 1 3 1 3 1 3 1 3 1 3
Evaluation: 0:notatall, 1:moreorless, 2:average, 3:good, 4:excellent

In general, most of the trainees have developed their capacity from very rudimentary level to practical

level. All KP personnel showed relatively high capacity on fundamental skill in terms of mathematics. On

the other hand, two personnel of Pak-EPA improve their skill and related knowledge a lot, although their

basic capacities were not as high as those of KP’s personnel because of their devotion to after-hour

trainings.

As a result of their efforts, the capacity of the two Pak-EPA personnel on related skills, especially on

software handling, showed top grade while developing the prototype of target database. Except for the

two, little to no extra-hour trainings were conducted by other trainees and the results on the degree of

progress on related knowledge and skill are limited.
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8.3  Activity 5-2: Training on Data Processing with Accumulated Monitoring Data

For handling and operation of the outcomes of this activity, basic knowledge on spreadsheet, relational
database and capability of program coding are required as minimum skills together with the knowledge of
basic statistics. Therefore, in response to the result of the above capacity assessment, training on basic
calculations, formulas and basics of operating spreadsheet and relational database were carried out

repeatedly.

Based on the results of the first year activities, low accuracy rate in 1) priority of four-function calculators,
2) fraction calculation, and 3) basic statistics was found. Besides, skills on spreadsheets operation were
on the basic level, and there was no or little skill in issuing Functions/Macro/Language and no experience

in relational database.

Although improvement of basic knowledge and skill were observed, as the subject moved to unit
conversion for treating actual monitoring data, little to very uncertain comprehension on carry, ratio and
unit was observed from all trainees. There is a high possibility for the trainees to memorize the process

itself rather than understanding the meaning of it.

In addition to the above, there was a strong tendency to avoid revealing their incapability and
incomprehension since the start of the Project, which is the biggest impediment to self-improvement.
Therefore, questionnaires for checking the comprehension level on training contents were conducted
everyday because repetitive drills are essential for lowering psychological hurdle that prevents them from

improving themselves.

Since a certain improvement on understanding the basic level of carry and unit was observed, Avogadro’sf
law and Avogadro’sf numberf weref introduced’ forf handling’ actuall monitoring data[ [ Avogadro’s| law
requires well understanding of ratio and thus, theftraineesTunderstanding of this topic is still on the way.

Therefore, further training is required.

As a result of the second year training, the comprehension on carry, unit and ratio was improved to a
certain extent, but more practice is required. In addition to this, improvement in concentration was also
observed as a favorable effect of the series of drills conducted, although difficulty in ratio, especially in
concentration ratio, was still observed. The above topics are essential for all analytical activities, which

have to be conducted by the trainees themselves.

Therefore, drills were continued in the third year, although the training has to move on to the
development of the Environmental Monitoring Information System (EMIS). In the training on the
development of the EMIS, actual monitoring data from monitoring stations were utilized to help promote
better understanding of the natural phenomenon by observing trend and variation through time and
climate conditions. Generally, no technical difficulty was observed during the training involving the

generation of graphs utilizing instructed items.
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On the other hand, the trainees had difficulty in interpreting the correlation among items. Therefore,
important climate factors, like radiation rate, humidity, precipitation, etc., were explained together with

their effects on pollutants.

As mentioned above, one of the personnel at Pak-EPA showed great progress on the skill of data

processing. Training materials are attached as Appendix-16.

8.4  Activity 5-3: Establishment of a Nationwide Environment Data Management System (EMIS)

Technical transfer training of relational database has been carried out as a series of trainings since the first
year activity using Microsoft Access. Full-fledged training started in the second year, and a series of
training on the basics off “Creation off Table” [ “Issuing off Query” “Creation off Form™] and “Preparing

Report’Twere carried out using more practical contents.

Although the use of actual database software, understanding of actual table shape, component and
methods of manipulation were expected to be promoted, little comprehension on designing a table and
other conceptual things was expected because the trainees tend to concentrate on manipulation rather than

considering the concept behind them.

Therefore, apart from software usage, trainings on normalization using only paper were given for the
trainees to concentrate on understanding the design concept during the latter half of the second year.
Although concerns remain on concrete understanding of table designing, trainees have learnt the basic

concept of designing and creation of a table by themselves in a positive manner.

While conducting the above trainings, the Expert and the trainees discussed the prospect of the
Environmental Monitoring Information System (EMIS) and generating the EMIS diagram while
considering trainees’ current skills, expected development and the Project’s duration. The EMIS

diagram is as shown below.

H Generating the analytical
AI r result by Chemist Water

(Ambient) (Ambient)

T~

Converting to
Database

Publish/Share
information to

™~

AI r_ Generating the analytical Water
(Em|ss|0n) result by Chemist (Efﬂuent)

A

Stake Holders

Figure 8.4.1 Environmental Monitoring Information System (EMIS) Diagram
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As extra-hour training, all trainees were required to design a table and query on EMIS based on the above

diagram. As the result of this activity, two personnel of Pak-EPA had created the table scheme shown

below.

tbl NE . tbl_Samplin . . tbl_Anal Result .
tbl_NE
(Emi I
gr_Result_Analysis |:>
tbl_NE
thl_NE [ User Interface ]

—

Figure 8.4.2 EMIS: Table Designing

To design the interface of the EMIS, the above scheme was discussed by the trainees with the Expert. The
results of discussion were then incorporated in the interface as shown in the following figure. The
specification of the EMIS is attached as Appendix-17.

Smpl_Type Date Location  Coordinate

Wi

nvironmental Monitoring \Update) | New J M
Selection Information System

TCP-EMS

AA Import

Print

Exit

New | (Delete

Figure 8.4.3 EMIS Interface

8.5 Activity 5-4: Data Input by each EPA based on Activity 5-3
This activity was conducted as assignment to the trainees in February 2011. The assignment consisted
of table designing and inputting of data by discussing and acquiring necessary information regarding

environmental monitoring for both air and water conditions. During March to July 2011, two analysts
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from Pak-EPA and one from Punjab-EPA conducted their assignment while there was no response at all
from the others. The output of this activity by the trainees is as shown below. Figure 8.5.1 shows the
scheme of query for data input consists of two independent tables and Figure 8.5.2 shows view of the

above query.

In addition to the above, during the third year activities, trainings on data input were conducted including

the design and creation of input form using VBA of MS Access.

tbl Smpllnfo | tbl Result
| |

qr_Result_Analysis

Figure 8.5.1 Scheme of the Query for Data Input prepared by Trainees

& Sample source wise - ERILY EEx
| ST TR NEGS Result | Method/ Apparatu ST P Fetion T T SR PR i hs SIcatE g
3 W E-0005 40 Thermameter Ihdustrial frea, I-9, Islamabad 201012716 Pharmaceutical industrial effluent 2M0/12/16
|| WS E-0005 6-10 78 pH meter Ihdustrial Area, 9, Islamabad 2010/12/16 | Pharmaceutical industrial effluent 2010412418
|| WSE-0005 N/A 23 OO meter Industrial Ares, I8, Islamabad 201012416 Pharmaceutical industrial effluent 20412416
|| WiEE-0005 B0 23221 DO method Ihdustrial Area, 9, Islamabad 2010/12/16| Pharmaceutical industrial effluent 20101216
|| WS E-0005 160 541 Titrimetric Industrial Ares, I8, Islamabad 2010/12/16 Pharmaceutical industrial efflusnt 2M0/12/16
|| WiEE-0005 180 621 Gravimetric Ihdustrial Area, 9, Islamabad 2010/12/16| Pharmaceutical industrial effluent 20101216
|| WS E-0005 20 - AAS Industrial Ares, I8, Islamabad 2010/12/16 Pharmaceutical industrial efflusnt 2M0/12/16
|| Wiz E-0005 10 - AAS Ihdustrial Area, IF9, Izslamabad 201012416 Pharmaceutical industrial effluent 2010412416
|| WS E-0005 01 - AAS Ihdustrial Ares, 9, Islamabad 2010/12/16 Pharmaceutical industrial efflusnt 20M0/12/18
|| WSE-0005 05 - BAS Industrial Area, 9, Islamabad 2010412716 Pharmaceutical industrial effluent 2010412416
| [Phenol WS E-0005 01 053 Spectrometer Ihdustrial Ares, 9, Islamabad 2010/12/16 Pharmaceutical industrial efflusnt 20M0/12/18
| |Qil & erease WSE-0005 10 35 Gravimetric Industrial Area, 9, Islamabad 2010412716 Pharmaceutical industrial effluent 2010412416
| |Conductivity WS E-0005 - 942 Conductivity mete Industrial Ares, 9, Islamabad 2010412416 Pharmaceutical industrial efflusnt 2010412418
| [Cr WSE-0005 10 - BAS Industrial Area, 9, Islamabad 2010/12/16| Pharmaceutical industrial effluent 2010412416
| |Sulphide WS E-0005 10 008 Titrimetric Ihdustrial Area, 9. Islamabad 2010412416 Pharmaceutical industrial efflusnt 2010412418
| |Temperature WSE-0008 40 258 Thermometer Industrial Area, 9, Islamabad 2011/01/0 | Pharmaceutical industrial effluent 2001701501
| |pH WS E-0008 6-10 682 pH meter Ihdustrial Area, 9. Islamabad 2011/01/01 | Pharmaceutical industrial efflusnt 2001,/01./01
| _[0O WS E-0006 NSA 28 OO0 meter Ihdustrial Area, I-9, Islamabad 201101401 Pharmaceutical industrial effluent 2001401401
| _|BoD WS E-0008 a0 1824 DO method Ihdustrial Ares, 9, Islamabad 2011/01/01 | Pharmaceutical industrial effluent 2001701401
|__|coD WS E-0006 160 286 Titrimetric Ihdustrial Area, I-9, Islamabad 201101401 Pharmaceutical industrial effluent 2001 /01401
| | Total suspended : WwSE-0008 180 728 Gravimetric Ihdustrial Area, 9, Islamabad 2011/01/01 | Pharmaceutical industrial effluent 2001,701./01
| |Fe WS E-0006 20 - Ihdustrial Area, I-9, Islamabad 201101401 Pharmaceutical industrial effluent 2001 /01401
| |Cu WS E-0008 1.0 - AAS Ihdustrial Area, 9, Islamabad 2011/01/01 | Pharmaceutical industrial effluent 2001,701./01
| [cd WSE-0006 ol - AAS Industrial Ares, I8, Islamabad 201101401 Pharmaceutical industrial effluent 2001 /01401
| _|Fb Wi E-00085 058 - AAS Ihdustrial Area, 9, Islamabad 2011/01/01 | Pharmaceutical industrial effluent 200170101
| [Phenol WS E-0008 ol 177 Spectrometer Industrial Ares, I8, Islamabad 201101401 Pharmaceutical industrial efflusnt 2001401401
| |0l & erease Wi E-00085 10 08 Gravimetric Ihdustrial Area, 9, Islamabad 2011/01/01 | Pharmaceutical industrial effluent 200170101
| |Gonductivity WS E-0008 - - Conductivity mete Industrial Ares, I8, Islamabad 201101401 Pharmaceutical industrial efflusnt 2001401401
| |Cr Wiz E-0005 10 - AAS Ihdustrial Area, IF9, Izslamabad 2011/01/00 | Pharmaceutical industrial effluent 200170101
|__|Sulphide WS E-0008 10 23 Titrimetric Ihdustrial Ares, 9, Islamabad 201101401 Pharmaceutical industrial efflusnt 200./01/01 w

Do (i) [T (F 0/

Figure 8.5.2 Query of Data Input Form as Designed by Pak and Punjab EPA Trainees

8.6  Activity 5-5: Upload of Ambient Air and Water Quality Monitoring Data on EPA Websites
Based on the monitoring report submitted by each EPA, a comprehensive monitoring report of the
technical cooperation project was prepared. JET requested Pak-EPA and Punjab-EPA to upload the

contents of the above report to their websites.

8.7 Activity 5-6: Preparation of Environmental Monitoring Report in at least one of the Pilot

Areas

All of the EPAs prepared their report on the monitoring and environmental management plan in
Activity 4-3.

also prepared to summarize the above monitoring results. Individual reports of each EPA and the

A comprehensive environmental monitoring report with the following contents was

comprehensive report are attached in Appendix-18.
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Existing situation of air and aater in Pakistan
Outline of the JICA Project
Evaluation of the results of ambient air and water monitoring

Evaluation of the results of emiission air and effluent water monitoring by type of industry

such as international, local company and treatment facility.

Discussion of the results
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CHAPTER 9 ACHIEVEMENTS OF THE PROJECT

9.1

Approach to Overall Goal

The achievements on the Overall Goal are as summarized below.

Table 9.1.1  Achievement of “Overall Goal”
Overall Goal Indicator Current Condition Achievement’ Future
Prospect
Environmental Each EPA can e PC-1s have been prepared 50/100 Keep observing
monitoring secure budget for and submitted. the status of
systems are environmental » Pak-EPAis requesting federal releasing the
installed at monitoring. funds. . budget and take
Federal and * Balochistan-EPA s necessary
Provincial requesting provincial funds. action.
EPAs. Each EPA can (Water) (Water)
formulate its e All the plans except for KP's 90/100
environmental (effluent) have been (Air)
monitoring plan by prepared. 90/100
itself. (Air)
e  Submitted the plans except
the plan for the stationary
source in Balochistan
Pak-EPA and (Water) (Water)
provincial EPAs o All EPAs have prepared their 80/100
can publish first edition. (Air)
environmental (Air) 80/100
monitoring reports |®  All EPAs have created their
on a regular basis. first edition.
e Regular performance is
uncertain.
* The evaluation of achievements was made by JET.
9.2 Achievement on Project Purpose
The achievements on “Project Purpose” are as summarized below.
Table 9.2.1 Achievements on “Project Purpose”
Project Indicator Final Condition Achievement’ Comment
Purpose
The federal and Environmental (Water) 90/100
provincial EPA's monitoring e All EPAs have prepared their
capacity for reports including first edition.
environmental interpretation (Air)
monitoring on and evaluation of | ®  All EPAs except for KP
air and water is water and (ambient) and Balochistan
enhanced. ambient air (emission) have prepared their
quality in the first edition.
pilot areas are
published by

Pak-EPA and at
least one of the
provincial EPAs.
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Project

Indicator Final Condition Achievement’ Comment
Purpose
2. The monitoring | (Water) (Water)
results with e The results with certain 100/100
appropriated accuracy were earned. (Air)
significant digits | (Air) 50/100
required for e The results with certain
NEQS are accuracy were earned from
obtained by about half number of the
Pak-EPA. equipment..
3. QA/QCsystem |e Necessary setting and 90/100
in Pak-EPA and documents have been
at least one of prepared.
the provincial e Analytical activities according
EPAs are to monitoring plan have been
initiated through just initiated.
development of
regulation(s) and
manual(s).
* The evaluation of achievements was made by JET.
9.3 Achievement on Output 1
The achievements on “Output 1” are as summarized below.
Table 9.3.1 Achievements on “Output 1”
Output Indicator Final Condition Achievement’ Comment
Pak-EPA and 1-1  Responsible e Organizational setup for the 100/100
provincial EPAs person(s) for preparation of monitoring plan
are capable of formulating has been formulated in each
formulating environmental EPA.
environmental monitoring plan
monitoring (air/water) are
plans. properly selected
by each
Provincial EPA.
1.2 Aguideline for e  Monitoring guidelines have 100/100
overall been prepared.
environmental
monitoring is
prepared by
Pak-EPA.
1.3 Environmental (Air-Ambient) (Air-Ambient) (Air-Ambient)
monitoring plansin|e  The air environmental 100/100 e The plans

pilot areas are
formulated as
follows:

(Ambient Air)

Pak-EPA,
Punjab-EPA and
Sindh-EPA

monitoring plans were created
at the three EPAs.

for the three
provinces
were drawn.

[Emission (Air)]

Pak-EPA,
Punjab-EPA and

(Air-Emission)

The air environmental
monitoring plans were created

(Air-Emission)
100/100

(Air-Emission)
e The plans
for the three
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Output Indicator Final Condition Achievement’ Comment
Sindh-EPA at the three EPAs provinces
were drawn.
(Ambient Water) (Ambient Water) (Ambient Water) | (Ambient Water)
Pak-EPA, e All EPAs have prepared the 100/100 o The output
Punjab-EPA, revised ambient monitoring will apply to
Sindh-EPA, plans in accordance with the the regular
KP-EPA and guideline. works
Balochistan EPA based on
the report.
[Effluent (Water)] [Effluent (Water)] (Effluent Water) |[Effluent (Water)]
Pak-EPA, e All EPAs have prepared the 100/100 e The output
Punjab-EPA, revised effluent monitoring will apply to
Sindh-EPA, plans in accordance with the the regular
KP-EPA and guideline. works.
Balochistan
EPA.
* The evaluation of achievements was made by JET
9.4 Current Achievement on Output 2
The achievements on “Output 2” are as summarized below.
Table 9.4.1  Achievements on “Output 2”

Output Indicator Final Condition Achievement’ Comment
Pak-EPA and 2-1 The following (Water) (Water) (Water)
provincial EPAs parameters are e SOP Ver.2 was prepared on 100/100 e The SOP at
are capable of prepared in November 2011. each EPA
measuring the association with can be
major Pak-EPA, revised in
parameters of Punjab-EPA, future.
the National Sindh-EPA,

Environmental KP-EPA and

Quality Balochistan EPA:

Standards (water)

(NEQS) based SOP for 30

on uniform parameters of

methodologies NEQS

:::Smuf;';gems (Air-Ambient) (Air-Ambient) (Air-Ambient) | (Air-Ambient)

) SOP for 8 e The SOP version 1 was 100/100 e 8
and analysis. . .
parameters created and revised into parameters
version 2. of SOPs

(Ver.1,
Ver.2)

(Air-Emission)

(Air-Emission)

(Air-Emission)

(Air-Emission)

SOP for 15 e The SOP version 1 was 100/100 e 15
particular created and revised into parameters
parameters in version 2. of SOPs
NEQS defined (Ver. 1,
by the Expert is Ver.2)
developed

2-2 Maintenance (Water) (Water)
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Output Indicator Final Condition Achievement’ Comment
plans and ¢ Maintenance manual was 100/100
manuals of the prepared
equipment are (Air) (Air) (Air)
formulated and |e  Versions 1 and 2 were created 100/100 e \Vertland2
in place in and incorporated into the as the
association with chapter on maintenance in chapter on
Pak-EPA, each SOP. maintenanc
Punjab-EPA, ein each
Sindh-EPA, SOP
KP-EPA and
Balochistan
EPA.

2-3  Quality control (Air Monitoring Stations) (Air Monitoring | (Air Monitoring
records andlog |e  The records were kept on the | Stations) Stations)
books of maintenance sheets and 100/100 e Maintenanc
analysis are kept stored. However, there are e sheet
as follows; some EPAs with low quality

(Air Monitoring control.

Stations)
Pak-EPA and
Punjab-EPA

(Analytical Equipment) | (Analytical Equipment) (Analytical (Analytical
Pak-EPA, e Proceed on Implementation Equipments) Equipment)
Punjab-EPA and and storage of the record 100/100 e EPAsare
Singh-EPA sheets which were prepared required to

during training at Pak-EPA, use either

Punjab-EPA and Singh-EPA. new record
sheets or
the existing
ones.

2-4 (Water) The (Water) (Water) (Water)
analytical results | The analytical results are achieved 100/100 e ltisrequired
of QC samples | as follows: to establish
are putinto 20% |e Pak-EPA: Ni, Ag, Fe internal
range of QC e Punjab-EPA: COD, TSS, TDS proficiency
sample in e Sindh-EPA: TSS,TDS test method
Pak-EPA, at each
Punjab-EPA and EPA.

Sindh-EPA while
target
parameters will
be differently
defined in each
EPA.

(Air -Ambient) The

difference of
calibration
factors of each
air analyzer is
less than 4 % at
every calibration
in Pak-EPA,
Punjab-EPA and
Sindh-EPA.

(Air-Ambient)

e As the number of calibration
times is a little per analyzer, the
accomplishment reach about
just a half of them on the
calibration maintenance sheet.

(Air-Ambient)
50/100

(Air-Ambient)

Calibration
records on
the
maintenanc
e sheets
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Output

Indicator

Final Condition

Achievement’

Comment

(Air-Emission) The

difference of

(Air-Emission)

70% of the sensors were safe

(Air-Emission)
70/100

(Air-Emission)
e Calibration

calibration within 4% in difference of (Reviewed at records on
factors of PG250 calibration factors; however, each sensor) the
is less than 4 % the number of calibration maintenanc
in every frequency per analyzer was e sheets
measurement in few.
Pak-EPA,
Punjab-EPA and
Sindh-EPA.
* The evaluation of achievements was made by JET.
9.5 Current Achievement on Output 3
The achievements on “Output 3” are as summarized below.
Table 9.5.1 Achievements on “Output 3”

Output Indicator Final Condition Achievement’ Comment
Laboratory 3-1 Laboratory e Manual was prepared by every 90/100 if some
Management management EPA by incorporating the descriptive items
System is manual is required 14 documents. are found
improved and prepared in each However, in case of KP-EPA it inconsistent with
Quality EPA. remains incomplete because the reality, these
Assurance there was no response to the should be
/Quality Control comments/suggestions given revised by
(QA/QC) by the Expert in February 2011 themselves to
system is on the correction of some comply with the
established in documents. In addition, nobody real situation.
Pak-EPA and attended the joint training in
Provincial this year which took place in
EPAs. Islamabad. It may be caused

by the lack of interest in
QA/QC.

3-2 Responsible e Despite some recent personnel 95/100 It still remains
person(s) for changes in Pak-EPA and questionable as
QA/QC is Punjab-EPA, QA/QC to practicability
properly selected organization is not seriously and
on the work affected, and remains stable to sustainability
process chart by a certain level in every EPA,
each EPA. but it is still questionable as to

practicability and sustainability.

3-3 QA/QC activity ¢ Yearly-based plan was 95/100 Every EPAis

plans are prepared and submitted to the required to

prepared in each
EPA.

Experts in February 2011 by
the two EPAs (KP and
Balochistan). However, in the
absence of the Experts in
Pakistan for nearly 6 months,
no progress was observed
because all EPAs did not take
any follow-up action, so that
the plan was simply prepared

prepare realistic
and manageable
plan every year.
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Output Indicator Final Condition Achievement’ Comment

and submitted by the remaining
three EPAs during the training
in the current year

* The evaluation of achievements was made by JET.

9.6 Current Achievement on Output 4

The achievements on “Output 4” are as summarized below.

Table 9.6.1 Achievements on “Output 4”

Output Indicator Final Condition Achievement’ Comment
Pak-EPA and 4-1 Qualities of river (Air Monitoring Stations) (Air Monitoring | (Air Monitoring
provincial EPAs waters and ambient | e The collected monitoring data | Stations) Stations)
are capable of air are evaluated was analyzed and evaluated by 100/100 e Al EPAs
interpreting and based on the the five EPAs. monitoring
evaluating internationally reports
monitoring data recognized e Data reflect
based on the standards as the aspect
internationally follows; of air
recognized (Air Quality at Air pollution at
environmental Monitoring Station) each city.
standards/NEQ Pak-EPA, Clear
S. Punjab-EPA, correlation

Sindh-EPA, was found

KP-EPA, among

Balochistan-EPA measured
items.

(Water Quality at
Pollution Source)
Pak-EPA,
Punjab-EPA,
Sindh-EPA

(Water Quality at Pollution Source)

e Evaluation of the monitoring
results against the NEQS was
implemented by three EPAs.

(Water Quality at
Pollution Source)
100/100

(Water Quality at

Pollution Source)

e The
methods will
apply to the
regular
work.

(Water Quality)

(Ambient Water Quality)

(Water Quality)

(Water Quality at

Pak-EPA, e Evaluation of the monitoring 100/100 Pollution Source)

Punjab-EPA, result against the Japanese e The

Sindh-EPA, environmental water quality methods will

KP-EPA, standard was implemented by apply to the

Balochistan-EPA all EPAs. regular
work.

4-2 Pollution sources | (Air Monitoring Stations) (Air Monitoring (Air Monitoring
and pollution e Pollution loadings are Stations) Stations)
loadings are calculated based on the 100/100 e Reporton
presumed based monitored data in all EPAs. the
on the calculation
environmental result of
monitoring data as pollution
follows; loading

(Air Quality at Air
Monitoring Station)
Pak-EPA,
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Output

Indicator

Final Condition

Achievement’

Comment

Punjab-EPA,
Sindh-EPA,
KP-EPA,
Balochistan-EPA

(Water Quality)

(Water Quality)

(Water Quality)

(Water Quality)

Pak-EPA, e 4 EPAs have attached pollution 90/100 e Balochistan
Punjab-EPA, sources such as list of EPA did not
Sindh-EPA, industries in the monitoring collect
KP-EPA, report and the results of pollution
Balochistan-EPA calculation of pollution load sources.
have been attached to the e The
reports of all EPAs except methods will
Balochistan. apply to the
regular
work.

4-3 Conceptual (Air Monitoring Stations) (Air Monitoring | (Air Monitoring
environmental e The environmental Stations) Stations)
management management plans in the pilot 100/100 e The
plan(s) are areas were created based on environ-
proposed as the interpretation of all EPAs mental
follows: monitoring data. managemen

(Air Quality at Air t plans of

three EPAs

Monitoring Station)
Pak-EPA,

Punjab-EPA,
Sindh-EPA
(Water Quality) (Water Quality) (Water Quality) |(Water Quality)

Pak-EPA, o All EPAs have prepared 100/100 e The
Punjab-EPA, management plans. The methods will
Sindh-EPA, outputs have been attached to apply to the
KP-EPA, the report on monitoring and regular
Balochistan-EPA management plan. work.

* The evaluation of achievements was made by JET.
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9.7

Current Achievement on OQutput 5

The achievements on “Output 5” are as summarized below.

Table 9.7.1 Achievements on “Output 5”

Output Indicator Final Condition Achievement* Comment
Based on the 5-1 Environmental e EMIS have been developed 90/100
Environmental Monitoring mostly according to prepared
Monitoring Information specification.
Information System is in ¢ Improvement of the
System, place in communication system for Air
Pak-EPA and Pak-EPA. monitoring station is
provincial EPAs completed.
are capable of 5-2 Websites are e Preparation of Materials for the 100/100

compiling
monitoring data
and
dissemination to
the public.

properly updated
in Pak-EPA and
Punjab-EPA.

upload is complete.

Website of Pak-EPA was
updated.

Permission of the upload was
granted in Pak-EPA

Wait for Uploading

5-3

Environmental
monitoring report
in at least one of
the pilot areas is
published at least
once during the
project period.

(Water Quality)

All EPAs prepared their own
monitoring report(s). The
national report was prepared to
compile the provincial
monitoring reports.

(Water Quality)
100/100

(Water Quality)

The
methods will
apply to the
regular
work.

* The evaluation of achievements was made by each expert or JET.
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CHAPTER 10 CONCLUSION

10.1 Issues Expected on Environmental Monitoring Activities

It is essential to improve Pakistan’s environment and hence all EPAs are required to conduct continuous
monitoring with certain accuracy. Throughout the three-year activities of the Project, there have been
many, small to big, issues which prevented us from conducting the services smoothly. Among the issues
expected to arise in the future which may affect future activities of environmental monitoring are as

described in the following table.

Table 10.1.1

Issues Expected on Environmental Monitoring Activities

Issues

Effects

Insufficient maintenance of
analytical equipment

Reduced availability of equipment;
Non-performance of analytical activities.

Lack of consumables and spare
parts of equipment

Reduced availability of equipment;
Non-performance of analytical activities.

Unavailability or delay in securing
necessary budget

Reduced availability of equipment;
Limitation of sampling and analytical activities.

Little occurrence of information &
technical exchange among
personnel

The gap between skilled and non-skilled personnel
increases;

Further improvement of skills is prevented.

(There is high tendency to cover-up deficiencies
leading to small or little occurrence of exchanges.)

Frequent occurrences of
Load-Shedding

Increased chances of equipment failure;
Reduce d availability of analytical equipment;
Rising maintenance cost.

Reducing the chance for attending seminars or any, for
enhancing skills

Reducing the chances for exchanging skills and
technology among personnel as well as EPAs

The gap between skilled and non-skilled personnel as
well as that of EPAs increases

Security Concerns

10.2

To sustain the performance of project activities, countermeasures were taken as described below.

Countermeasures taken on Project Operation

10.2.1 Countermeasures on Unavailability of Equipment

The baseline survey had found several malfunctioning equipment in every EPA due to load-shedding,
excessive fluctuation of electric current and deterioration of core equipment by long term non-usage.
Since repair work is essential for conducting technical cooperation activities, JET and the JICA head
office decided to conduct repair work while having technical transfer activities under the following

policies:

1) Initial repair/maintenance works shall be conducted for equipment donated under a grant-aid

project.

2) Fundamental activities less-effected by availability of above equipment shall be prioritized.
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3) Expand technical transfer activities as activities 1) progresses.
4) The fundamental activities in Output 1 and Output 2 shall be prioritized and initiated first.

5) Since the above foundation has been built provisionally, other activities shall be initiated

arbitrarily.

During the activities, JET started technical transfer trainings related to Output 1 and 2 which provide
fundamental knowledge and skills for project objective while preparation for repair work began at the
same time. As the available consumables and spare parts of repair equipment increased, the technical

transfer activities that could not be conducted previously became feasible and thus initiated.
10.2.2 Countermeasures on Insufficient Manpower and Arrangement

From the start of the grant aid project, suitable manpower for planned monitoring activities was
supposed to be recruited. However, due to the volatile political and financial conditions of Pakistan,
no sufficient recruitment of staff succeeded and shortage of manpower for the designated monitoring

system had been observed.

Due to the delay of personnel recruitment, the scheduled numbers of personnel were not placed in the
proposed positions of the EPA structure and vacant positions have been remarkably observed.
However, project activities need to be implemented and to offset the condition, existing manpower and
permanent personnel of Provincial EPAs filled up the gap. This mixture of participation in the Project

had lead to certain difficulties in the selection of participants for particular activities.

For considering sustainability and enhancement of capacity, the continuous participation by particular
personnel in the series of trainings is essential. The Japanese side had expected that EMS personnel

were designated to participate in the training activities.

On the other hand, the Provincial EPAs desired the participation of their personnel because they
believed that stable accumulation and improvement of skills could be achieved by educating their own

personnel instead of educating dispatched EMS personnel.

Under the above circumstances, JET decided to allow the participation of provincial personnel but kept
requesting the dispatch of EPS personnel. At the same time, JET continuously requested Pak-EPA

and MOE to promote the recruitment.

10.3 Conclusion

From the results of Chapter 9 and above, it can be regarded that the capacity for 1) establishing
monitoring plans, 2) performing analysis, 3) securing quality, 4) processing and evaluating acquired
information, and 5) preparation of reports have been enhanced through the project activities. Therefore,
JET concludes that the Project fairly contributed to the establishment and enhancement of the

environmental monitoring system in Pakistan.

On the other hand, implementing the monitoring activity alone does not improve the environment in

Pakistan. Environmental improvement can be achieved when the results of the monitoring are properly
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utilized. To realize this, the implementation of consistent monitoring with certain accuracy is essential

and this would depend on the availability of good human and physical resources.

In addition to the above and in consideration of the current situation, there are certain gaps in skills and
knowledge among the personnel. This means that further enhancement of their knowledge and skill
regarding the performance of environmental monitoring is required. In order to achieve this goal,
further improvement by working hard and learning from each other through information and
technological exchange among personnel are desirable. The implementation of stable and continuous

environmental monitoring is therefore essentially necessary.
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CHAPTER 11 RECOMMENDATION FOR FURTHER CONDUCTION OF
ENVIRONMENTAL MONITORING

11.1 Interpretation of NEQS (Water)

Pesticide (NEQS-16) and Total Toxic Metal (NEQS-25): These two parameters are included in the NEQS.
However, no specific chemical name is mentioned for pesticide, like DDT or o -BHC, etc. The analysis
parameter of Total Toxic Metal is not also clear. In the future, the target chemicals under these two

parameters should be specified.

11.2 Non-Establishment of Environmental Standard
Standard Oxygen concentration is not prescribed for either particulate matters or NOx but only the
concentration regulation is applicable for all regulation items. It would be better to revise them for

further application urgently for effectiveness of the standard.

11.3 Interpretation of NEQS (Air)

The draft version of the NEQS concerning continuous measurement items for automated air monitoring
stations was issued by Pak-EPA in February 2009. Compared to the regulation values in developed
countries, some values in the NEQS are set at lower levels. Considering the actual fluctuation of
atmospheric concentration in Pakistan, the lower levels seem to be unrealistic setting as regulation. The

implementation of this project is not concerned, but it would be better to revise the level of NEQS for

further application.
The following table shows the low regulation value quoted from the Draft Version of the NEQS in
Pakistan.
Table 11.3.1 Inconsistency in Draft Version of NEQS
No. SR Setting Value in NEQS / Remarks
Items
1 NO 40 u g/m3 (24 hours, the standard set only for NO)
2 NO, 40 u g/m3 (Annual Average)
40 )ug/m3 (24 hours)
3 M 25 wg/m® (1 hour)
25 (Lower value is set at 1 hour average. 1 hour average is not applied
in any other country.)
5 ug/m® (8hours)
4 Cco 10 )ug/m3 (24 hours)

A few apparent inconsistencies were found in the definition of PM2.5 standards in the NEQS. It would be
better to revise them as soon as possible. Generally speaking, as the averaging period becomes longer,
the regulation value should be lesser. The defined one (1) hour average value is not only against this
theory but also never been defined in any other country.

Regarding the NO regulation value, it seems to be not only unrealistic setting for a roadside area but also

a non-theoretical regulation because the same value is applied as the average time for both 24 hours and
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one (1) year. Besides, no country is utilizing the NO value as a regulation item. It would be better to
revise it for further application.

The Expert recommends that EPA should apply the data reducing rule “effective measuring hours’Tto the
data collected from automated air monitoring stations. This is defined as the minimum number of
collection hours that must be spent in one day, and when the total collection hours could not reach this
minimum number due to any trouble, the one day hourly data should be kept as reference values and not

allowed to be taken into account in the calculation of annual average data.

11.4 Authorization on the Inspection of Industries

Currently, EPA conducts monitoring activities on the ground that the Environmental Samples Rules
[S.R.0.527 (1)/2001] is applicable to the entry and inspection of industries while acquiring the
permission of their Director General. However, it seems that the Rules only specify the procedures for
authorized persons to enter and inspect any factory that commits a certain offense against the law.

This issue is rather sensitive, but it is important to make sure that the same procedures can be applicable
to implementation of monitoring activity and if it is not, then establishment of legal bases for conducting

such activities will be required.

11.5 Traceability

A standard instruments which can secure the system of traceability must be provided to control the
measurement accuracy properly for particulate matters and Ozone. It is requested that the Federal EPA
should put them into the national traceability system to improve this issue. It is also necessary to look
for a dependable supply route of standard gases with cylinder that could be purchased at a reasonable

price utilizing the existing route in neighboring countries like India.

11.6 Maintenance

Annual maintenance scheduled for air monitoring stations should be incorporated in basic practice of EPA.
For example, the glass sample manifold has not been kept in clean condition even if the cleaning
frequency was specified in the maintenance schedule or notice from the Expert. It is requested that the
concerned division of EPA should maintain a monthly maintenance report and management system to

check the execution of periodical maintenance.

11.7 Financial Crunch of the Federal Government of Pakistan

There is uncertainty of economic recovery with the unpredictable political and economic situation in
Pakistan.  As results of this, although a series of encouraging actions have been taken by Pak-EPA, JET
and the JICA Pakistan Office to help facilitate the release of budget for PC-1, which is essential for
conducting the Project, only part of the approved budget has been released.

Considering this condition, continuous and conscientious effort to highlight the importance of conduction
of environmental monitoring to both Federal and Provincial government is essential. Understanding of
the issue and the determination for conducting of their own monitoring activities by all administrator of

EPAs are strongly requested.
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11.8 Perpetuation of Monitoring Activities for Post PC-1

For securing the positions of EMS personnel and monitoring activities developed through the Project, the
perpetuation of staff positions shall be promoted by the Pakistan side with the help of the Ministry of
Environment and the related organizations. At the same time, it is essential to secure sufficient budget for

both the above perpetuation of human resources and the monitoring activities.

11.9 Sustainability of Donated Equipment
Continuation of “Load-Shedding” is expected throughout Pakistan; therefore, high possibility of
occurring of equipment failure is expected. In this sense, the preparation of sufficient budget for project

implementation is essential for the sustainability of donated equipment for all EPAs.
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No.

| Name

| Designation

1. National Project Director - Director General from Pakistan EPA

1-1

‘ Mr. Asif S. Khan

‘ Director General, Pak-EPA

2. Provincial Project Director - Director General from Provincial EPA

2-1 Mr. Mehr Magsood Ahmad Lak | Director General, Punjab-EPA

2-2 Captain Haq Nawaz (Rtd.) Director General, Sindh-EPA

2-3 Dr. Muhammad Bashir Khan Director General, KPK-EPA

2-4 Mr. Abdullah Jan Director General, Balochistan-EPA

3. Project Manager - Director from Pakistan EPA

3-1

Position Vacant

‘ Director, Pak-EPA

4. Environmental Monitoring Plan - from each EPA

4-1 Position Vacant Director, Pak-EPA

4-2 Mr. Shahid Hassan Director (ML&I), Punjab-EPA

4-3 Mr. Ali Abbas (Acting Charge) |Deputy Director(Lab), Punjab-EPA

4-4 Syed Muhammad Yahya Director (Lab.) Sindh-EPA

4-5 Dr. Hussain Ahmed Director, KPK-EPA

4-6 Mr. Muhammad Khan Deputy Director (Technical/Lab.) Balochistan-EPA
5. Water Quality Monitoring from each EPA

5-1.a. |Mr. Zaigham Abbas Senior Chemist, EMS Project

5-1.b. |Mr. Manzer Ullah Chemist (Water), EMS Project

5-1.c. [Mr. Imtiaz Ahmed Laboratory Inspector, Pak-EPA

5-2 Mr. Usman-ul-Haq Research Officer (Water / Waste), Punjab-EPA

5-3 Mr. Syed Muhammad Yahya Director (Lab.) Sindh-EPA

5-4 Mr. Shams-Ur-Rehman Chief Analyst, KPK-EPA

5-5 Mr. Muhammad Khan Deputy Director (Technical/Lab.) Balochistan-EPA

6. Air Quality Monitoring from each EPA

6-1.a |Mr. Zaigham Abbas Senior Chemist, EMS Project
6-1.b | Mr. Murad Khan Chemist (Air), EMS Project, Pak-EPA
6-1.c | Mr. Sajid Mahmood Laboratory Assistant, Pak-EPA
6-2 Mr. Farooq Alam Research Officer (Air), Punjab-EPA
(Suspended)
6-3 Mr. Syed Muhammad Yahya Director (Lab.) Sindh-EPA
6-4 Mr. Naseer Ullah Khan Khattak | Senior Chemist, EMS Project
6-5 Mr. Muhammad Khan Assistant Director (Technical/Lab.) Balochistan-EPA

7. Steering Committee Member from Ministry of Environment

7-1

‘ Vacant (dismantled)

Secretary, Ministry of Environment (dismantled)

8. Steering Committee Member from Ministry of Economic Affair and Statistics

(Economic Affair Division, Planning & Development Division )

8-1

Mr. Wagar Hussain Abbassi

Deputy Secretary (Japan)

8-2

Dr. Aurangzeb Khan

Chief (Environment), Planning Commission




No.

Name

Designation

9. Working Group Member from Pak-EPA

9-1 Mrs. Farzana Altaf Shah Deputy Director (Lab.)

9-2 Mr. Zaigham Abbas Senior Chemist, EMS Project
9-3 Mr. Murad Khan Chemist (Air), EMS Project
9-4 Ms. Bushra Iftikhar Chemist (Air), EMS Project
9-5 Mr. Manzar Ullah Chemist (Water), EMS Project
9-6 Ms. Aroma Pervaiz Chemist (Soil), EMS Project
9-7 Mr. Nizad Ali Chemist (Soil), EMS Project
9-8 Mr. Sajid Mahmood Laboratory Inspector, Pak-EPA
9-9 Mr. Imtiaz Ahmed Laboratory Inspector, Pak-EPA
9-10 |Mr. Khurram Shafique Data Analyst, EMS Project
9-11 |Mr .Kashif Riaz Data Analyst, EMS Project
9-12 | Mr. Farhan Mugeem Khan Data Analyst, EMS Project
9-13  |Mr. Zafar Abbas Electrician, EMS Project

9-14 | Mr. Manazer Hussain Electrician, EMS Project

10. Working Group Member from Punjab-EPA

10-1  [Mr. Ali Abbas Research Officer (Air Pollution), Punjab EPA
10-2  |Usman-ul-Haq Research officer (Water Waste), Punjab EPA
10-3 | Ghulam Abbas Qureshi Research officer (Solid Waste), Punjab EPA
10-4 | Ajmal Nadeem Research Assistant (Air Pollution), Punjab EPA
10-5 |[Nadeem Shami Research Assistant (Water Waste), Punjab EPA
10-6 | Tarig Javed Research Assistant (Water Waste), Punjab EPA
10-7 | Aneela Nasrullah Research Assistant (Water Waste), Punjab EPA
10-8 |Fatima Khanum

10-9  |Umme Kalsoom Research Assistant (Water Waste), Punjab EPA
10-10 |Rizwan Haider Assistant Director, Vehicular Pollution Control Programme
10-11 |Firdaus Kausar Chemist (Water), EMS Project

10-12 |Babar Zaheer Data Analyst/DEO, EMS Project

10-13 |Nabeel Zaman Electrician, EMS Project

10-14 |Shahid Rizwan Electrician, EMS Project

10-15 |Muhammad Rafique Lab Assistant (A.P.), Punjab EPA

10-16 |Moazzam Mian Lab Assistant (Water), Punjab EPA

10-17 |Sarfraz Ahmad Lab Assistant (A.P.), Punjab EPA

10-18 |ljaz Ahmad Lab Attendant (A.P.), Punjab EPA

10-19 |Junaid Yousaf Lab Attendant (Water), Punjab EPA

10-20 |Mr. Faizan Zaib Lab Attendant (Water), Punjab EPA

10-21 |Meraj Ullah Lab Attendant (Water), Punjab EPA

10-22 | Toheed Asghar Assistant Director, Rawalpindi,

10-23 |Usma Alam Research Assistant, Rawalpindi,




No.

Name |

Designation

11. Working Group Member from Sindh-EPA

11-1  |Jahangeer Asad Chemist (Air), EMS Project

11-2 | Mir Mureed Ali Talpur Chemist (Water), EMS Project

11-3 | Ashique Ali Langah Deputy Director (Water)

11-4 | Niaz Ali Wahoocho Data Analyst (Air), EMS Project

11-5 | Muhammad Hashim Lab Technician (Air), EMS Project

11-6  |Muhammad Kamran Khan Chemist (Sindh) EPA

11-7 | Shabbir Ahmed Environmental Inspector

11-8 | Abdul Basit Stenotypist

11-9 | Zeeshan Ali Taqvi

o Abdul Hafeez (Lsal?p?)téer};1 g? :gr(lﬁ)llrir?g ir\:\éa\t\?;)shing glassware)
11-11 | Syed Mumtaz Ali Chemist, Regional Office, Sukkur, Sindh-EPA
11-12 | Abdullah Magsi Chemist, Regional Office, Hyderabad, Sindh-EPA

12. Working Group Member from KPK-EPA

12-1 | Mr. Naseer Ullah Khan Khattak |Senior Chemist, EMS Project (Air)
12-2 | Mr. Rooh Ullah Chemist (Water)

12-3 | Mr. Wajid Ali Junior Analyst

12-4 | Mr. Khaista Gul Junior Analyst

12-5 | Syed Farid Ullah Shah

12-6  |Ms. Robina Naz Lab Assistant

12-7 | Mr .Noor Ayaz Monitoring Inspector

12-8 | Mr. Muhammad Younas Khan | Monitoring Inspector

12-9  |Hafizullah

12-10 |Syed Hassan Adnan Ali Data Analyst, EMS Project
12-11 |Muhammad Ziyad

12-12 | Anwar Ul Haq

12-13 |Fareed Ullah Shah

12-14 |Bilal Ahmad Sajid Monitoring Inspector
12-15 |Muhammad Irshad Senior Analyst

13. Working Group Member from Balochistan-EPA

13-1 | Abdul Hakeem

13-2 | Mr. Muhammad Dawood

13-3 | Asif Mehmood

13-4 | Abdul Jabbar Assistant Director
13-5 | Ainuddin Agha Assistant Director
13-6 | Mr. Muhammad Ali Awan

13-7 | Mr. Javaid Hussain Lab. Technician
13-8 |Shaukat Ali Marine Specialist

13-9

Mr. Abdul Waheed




No. | Name Designation
14. The others
_ ) _ Secretary
14-1 | Mir Hussain Ali Environmental & Alternative Energy Department Sindh-

EPA




PROCESS FLOW, SHARE AND RELEVANT RECORDS IN ANALYTICAL WORKS(Pak-EPA)

<Process> <Responsible person>

<Roll and major work> <Document/record to be prepared>

er .
Custom Application for
Contracting process v measurement /
analysis

Director General

Plannine vrocess

Y

Review of Customer’s
requirement Determination of
work specification

Director Lab/PD
Sampling Process 3 Instruction & order
Senior Chemist Preparation of Sampling
Plan Information of
sampling spec.
A 4
Sampling Inspector Preparation of Sampling
Sampling works in the field
Report
v .
Senior Chemist Check of sampling record (Signing)
Handing over of samples to the lab
+ Hand over & P
Head of Water/Air Section Check of samples and slip Work
allocation and instruction
Lab analysis Process Instruction
& order

A

Preparation for analysis
in a laboratory Data

calculation !

Head of Watet/Air Section

h A

Instruction & order

Data Analyst

Data arrangement and

reporting process -

Hand over for review

Head of Water/Air Section

h 4

Counter-check

Senior Chemist

h 4

Hand over

Director Lab/PD

h 4

Director General

h 4

Customer

Application number, date of
receiving, sending is entered
in the dispatch register

Letter number, date of
receiving, sending is entered
in the dispatch register.

Letter number, date of
receiving, sending is entered
in the dispatch register

Letter number, date of
receiving, sending is entered in
the dispatch register

Attachment of NEQS to
compare data with
standards.

Formation of Graphical and
tabular format of data and
comparison

Conclusion and Record Sheet

Keeping of record Letter number,
date of receiving, sending is in
dispatch register / log book






PROCESS FLOW, SHARE AND RELEVANT RECODS IN ANALYTICAL WORKS

(MONITORING) Punjab-EPA

Process Person Roll and major function Documents
Application Director e Monitoring planning Monitoring plan.
| General e Authorizing for | Authorization to proceed
sampling '
Implementation Director Giving advice and proposals in | Concerned File
of the order of (ML&I) or the light of directions of D.G
D.G Director (P&C)
Planning for the | Deputy e Planning for sampling Concerned File
assignment Director (Labs}) e Forwarding the tour
program of laboratory
team  for  approval
Arranging for transport
for the site monitoring
» Records in register
e Inform to the Polluter /
applicant
Entry and Research o Entering into the | Basic data information
Inspection Officer / industrial unit proforma
Research e Collecting the data from
Assistant the authority of the unit
e Performing the detailed
site visit of the industrial
unit.
Sampling Lab Technician | Taking the  representative
/ Lab Assistant | sample
Under -
supervision of
the RO/R.A
Field tests RA / Lab Tech. s Performing the field
tests like Temperature,
pH, Discharge and
Dissolved Oxygen
o Dividing Fhe sample into Field record
three portions
e Putting the preservative
into the sample as
mentioned in the
standard procedure.
Labeling Lab Assistant Labeling, packing and sealing

the samples according to ‘the
Environmental Sampling Rules
2001

Field record




Process Person Roll and major function Documents
Handing Over of | RO/RA Handing one portion of sample | Form-B & Form-C
samples to the client on the Form-B, two

: portions to Chief Chemist /

Deputy Director (Labs) on
Form-C ie. one portion for
analysis and other portion of
sample to retain in the EPA
, Laboratory
Examination and | Deputy ¢ Examination of seals of | Copy of Form-C retained
handing over Director (Labs) the sampling bottles in respective file in
e Comparing the specimen | record room of Deputy
signature of authorized | Director (Labs)
person
e Handing over  the
samples to Research
Officer for analysis
Analysis Research e Research Assistant / Lab e Initial record
Officer / Tech analyzing the register
Research samples e Final record
Assistant / Lab ¢ Compiling the analytical register
Tech results ‘ e Copy of analysis
e Recording in the register report placed in
e Preparing analysis respective file in
report and filling Form- record room of
D. Deputy Director
(Labs)
Analysis report/ | Deputy o Verifying the Form-D | Form-D &  analysis
Form-D Director (Labs) and analysis report report placed in
respective file in record
room of Deputy Director
: (Labs)
Legal procedure | Director e Final decision whether | Personal hearing notice
(ML&I) or legal procedure is to be | & EPO

Director (P&C)

initiated.




Data arrangement and reporting

PROCESS FLOW, SHARE AND RELEVANT RECORDS IN ANALYTICAL WORKS (SINDH-EPA)

¢ Process > < Responsible person >

< Rolf and major work >

[ Environmental Issues brought to SEPA |

(Contracting process)
¥
| D.G. SEPA |
Order
. v
Planning process [7 Director_Lab ]
Instruction
I Deputy Dirctor Lab |
Sampling process Instruction

< Effuluent water »

{Application for measurement/analysis)

(Review of customer's requirement)
(Determination of work specification)

Preparation of monitering plan

< Stack emission gas >
< Ambient PM >

v

Assis. Director_Mon

Chemist-EMS (air)

Preparation for sampling
v Field sampling

[ Chemist-EPA |

Check of sampling record
Handing over of samples

Preparation for sampling
Field sampling

Check of sampling record
Handing over of samples

Laboratory apalysis process

i Assist. Director Lab |

Worik alléc

. . h -
Chemist-EPA

Chemist-EMS(water)

. Y. .
| Assit. Director Lab ]

Check of samples and slip

ation and instruction.

" Preparation for analysis
. Analysis in the laboratory

Data c'a_I_c_u]éjﬁon

Check of analysis data (Signing)

ata input, check and interpretation

y

Chemist-EMS(air)

Data arrangement
Preparation of report

Approval and signing of the reports

Storing of copy of the issued report

process Instructions
v
| Data Analyst I
| D
Chemist—EPA
Chemist—-EMS
Data arrangement
Preparation of report
| Deputy Director |
A
| Director Lab |
Final results
delivery process wL

| . DG |

¥

(Report submission to the customer)

Submission of Final Report |

< Documents and records
to be prepared >

Application slip for
measurement/analysis

. Work instructions

Sampling plan (if necessary)
Instructions for sampling

Preparation for recording forms

Sampling record (signed)

Slip of the sample delivery

. Raw data, chart, etc.
Record of analysis

Check sheet of input data
Record of data analysis results

Draft report

Log—book of issued reports






"PROCESS FLOW, SHARE PERSONNEL AND RELEVANT RECORDS IN ANALYTICAL WORKS (KPK)

< Process » <Responsible person> < Roll and major work >

| Customer |

Application for measurement/analysis

Y
| Director General {1) |

A 4
[ Director (2) ]

h 4
[ Chief Analysis (5) |

A 4
Sampling process [ Registration (22) |

Registration of sample
b4
[ Chief Analyst (5} |

"~ Check of analysis data (Signing) *

v
[ Chief Analyst (5) |
Data arrangement and Check results, filed report, analysis report

reporting process

y
[ Data Analyst (60) |

Data compilation/ Interpretation
v Reporting
[ Data Registration (v) |temporary from other section, (55) is acting

[ Chief Analyst (5) |

Approval and signing of the reports

A 4
[ Director Gneral (1) |

Stering of the issued report
Final results Report submission to the customer

delivery process

Customer | /Environmental Protection Tribunal







PROCESS FLOW, SHARE PERSONNEL AND RELEVANT RECORDS IN ANALYTICAL WORKS (Balochistan)

< Process >

Sampling process

Laboratory analysis
process

Data arrangement and
reporting process

Final results

delivery process

<{Responsible person>

[ Customer

Y

[ Director General

r

| Dy Director

v

[ Lab Tech / Team

Y

[ Dy Director

Y

[ Chemists

h 4

[ Dy Director

Y

| Director General

Customer

< Rolt and major work >

Complaint or community request
of any application

Order to Lab.section
for necessary action

Prepare the plan of visit

Arrange the sampling team

Take approval of DG ‘

Order to the Lab staff for preparing
field_equipment for sampling

Field vist to take sampls
Sample for analysis in Lab.

Sample analysis
Data calculation
Check of the analysis data and signing

Make the report
Submitt the final report to take actions

Storing of the issued report
Final approval & further instruction

Report submission to the customer

< Relevant document and
Record to bi prepared >
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