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EXECUTIVE SUMMARY

EXECUTIVE SUMMARY

The global community is facing a challenge of access to safe drinking water as one
billion people are deprived of this vital source of life. The world is indeed in a water crisis.
Industrial effluents are the dominant source of causing water pollution. Industrialization has
become inevitable for economic growth despite accompanying hazards. There is a growing
recognition to accept the price which must be paid to make a development project environment

friendly.

Pakistan has determined to advance in environmental conservation through a series of
legislative and administrative interventions that began in 1973 with the specific provisions in its
constitution. One of the many initiatives taken by the Government of Pakistan was the selection
of the Kasur Tanneries’ Pollution Control Project (KTPCP) in 1994 as a model for nation wide
efforts to deal with industrial effluents. This is the first public-private sector partnership project in

environmental protection involving owners of 237 tanneries.

Kasur Tanneries’ Pollution Control Project was conceived in March 1994 to formulate a
framework for environmental improvement in the historical city of Kasur situated about 55 km.
southeast of Lahore in Pakistan. The project aimed at achieving chromium free tannery

effluents.

A total expenditure of Rs.396.240 million (Convert @ Rs. 60 to a US $: 6.04 million) was
incurred against an estimated cost of Rs. 424.478 million due to reduced scope of work
involving non-procurement of equipment and machinery. This reduction in cost had an adverse
impact on solid waste management services. Kasur is the biggest tanning concentration in the
country with 237 small and large tanneries. Like elsewhere in the world, this huge cluster of
“noxious” industry had created environmental degradation in and around the historical city. A

population of over 100,000 was directly exposed.

The tannery effluent is transferred to the plant by pumping and gravity flow open
channels. This effluent is screened in two stages to 6mm size and all the impurities below this
size are transferred to the equalization tank(s) where mixing and forced aeration is done. At this
stage, the water stays for twenty four hours. It is then pumped to sludge separation tanks,
where sludge settles down due to density difference and lime is added to the separated sludge
before it is pumped to the sludge disposal site. Here, the water is transferred to natural aeration

lagoons for four to five days. Finally, this pre-treated water leaves the plant through Pandoki
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EXECUTIVE SUMMARY

outfall into the Sutluj River. The solid waste being collected from all the tannery clusters is

dumped in the solid waste disposal site.

In September 2001, in-spite of various management related ups and downs resulting in
three years of time delays, this environment focused project was completed and started its
operations. The maximum polluted water treatment capacity of this plant is 13000 cubic meters
in 24 hours. Presently, it is operating at a 60% capacity at 8000cubic meters. The plant has
been able to achieve 99% removal of total suspended solids, 68% biochemical oxygen demand
(BOD), 57% chemical oxygen demand (COD), 59% sulphide and 97% of total chromium used in
hides and skins processed in the surrounding tanneries. Other significant achievements include
25% removal of total dissolved solids, 16% chlorides and 47% sulphates as these impurities

were not originally planned.

Construction of 8.4 km long drain known as “green channel” has contributed to effective
drainage of industrial effluents, Kasur city’'s Rohi Nallah sewage and storm water. This

infrastructural work which was a need of citizens of Kasur is indeed a contribution of the project.

Evacuation of stagnant pools was one of the main objectives. This was achieved by
pumping out the polluted water. Unfortunately, this water was discharged into Sutluj river

without treatment which would have caused detrimental impact on the river’s biodiversity.

The project was handicapped due to major design weaknesses of non-provision of
effluent containment system in the event of breakdowns of the pumping stations, closed
channels to prevent street debris, optimum level screening capacity equipment. Local and

specific needs were not adequately addressed.

Similarly, major equipment installed in the pumping stations was supplied by UNIDO.
This equipment could not perform up to the desired levels sue to sub-optimal commitment and

competence of expatriates and local engineers.

The project aimed at providing modern techniques, knowledge and skills to the leather
industry for sustainable development and an environment friendly culture. There was no visible

impact noticed in this context.

The project envisaged that on its completion, it will be taken over and managed by the
representatives of the private sector tanners associations of Kasur. It also involved the
international practice of “polluter pay principle” which works to a small sum of Rs.10 per cubic
meter waste water treatment cost. Interviews of tannery owners revealed that they were not

willing to share this cost even at the subsidized rate of Rs.4 per cubic mater. This tingles the
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EXECUTIVE SUMMARY

fear of the project's sustainability. The department admitted this finding and subsequently

stated, “The recovery position will further improve in future”

At present, the project is not fully compliant to the 1ISO 14000 family of standards and
National Environmental Quality Standards (NEQS).

The fish life in the Sutluj River downstream from the point of Pandoki drain discharge
showed a decline in the fish population perhaps due to death or migration. The same has been
highlighted as the most damaging impact due to the discharge of tannery waste and other

pollution sources even after pre-treatment into the Pandoki outfall and the Sutluj River.

The project has successfully reclaimed 400 acres of land which is not recommended for
cultivation despite the poor economic conditions of local farmers. This land is fit for forestation to
improve the aesthetic and ambient atmospheric conditions around the city of Kasur. The experts
who conducted EIA have recommended that the government agencies should monitor the
reclaimed land not to be used for agriculture purposes till the salts and chemicals would be

flushed from this land naturally

The possibility of chrome contamination in groundwater supply is a high risk area in
public health. Sewage and potable water networks are in close proximity. The danger of
leakages intermixing could be dominant factor for groundwater contamination and consequent
human diseases. It was premature to prepare a data to chart out possible improvements in

public health due to short gestation period of the project.

In the light of experience, there is a need to develop working standards to suit local
conditions and address the range of environmental and other issues involved in replicating this

model project.

The department admitted the findings and stated, “The report has succeeded in
identifying the strengths and weaknesses of the project. Some of the weaknesses identified can
be overcome by proper management during the maintenance phase of the project while the
remaining will serve in amending/improving the govt. policies & procedures so that these do not

occur when the project is replicated in other parts of the country”.

CONCLUSIONS
1. The evacuation of stagnant pools spread over 400 acres of land has been achieved.
2. The Common Effluent Pre-Treatment Plant has been able to remove all the hazardous

impurities from the tanneries’ wastewater except the sulphide content.
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EXECUTIVE SUMMARY

3. Health conditions have rarely improved as there is no noticeable trend in the registered
cases of infectious diseases.

4. Appropriate level of control has been exercised over the harmful solid waste and polluted
wastewater from tanneries.
The process is highly electricity intensive leading to high treatment cost.
The equipment was purchased without fair competition.
While designing the project, the consultants did not give due consideration to local
requirements for cost effective implementation.

8. The new silica based environment friendly pre-tanning leather technology has not been
introduced by the project.

9. Implementation of the National Conservation Strategy is a great challenge for a country like
Pakistan. The delayed but successful completion of the project reflects the commitment to

improve our environment.

RECOMMENDATIONS

1. There should be a ban on cultivation of edible crops on the reclaimed land and use of Rohi

Nallah sewage for irrigation purposes.

2. Material balance studies are required as there is a great difference between the effluent

inflow to the plant and the pre-treated water outflow.

3. Reservoirs of appropriate capacity need to be constructed to contain the risk of effluent

overflows due to breakdown of pumping stations.

4. Standard procurement guidelines should be followed and the procurement procedure should

be transparent to allow fair competition.
5. Solid waste management system needs improvements in services.

6. A model setup of a pilot tannery could have been a better alternative to demonstrate the

benefits of silica based new leather technology.
7. The personnel should be employed with necessary set of competencies and skills.

8. Alternative methods of generating energy from the combustible waste available in the

project be developed instead of highly electricity intensive aeration process.
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PART | Project Introduction

INTRODUCTION

The international policy community is directing unprecedented attention to the problems
associated with global environmental changes. International environmental policy agenda is
evolving due to several factors propelling these changes. Foremost among these are

stratospheric ozone depletion, global climate change, and loss of biodiversity.

In spite of all concerns the course of industrialized economic performance has always
delivered a detrimental impact over the environment. This impact has long been ignored till it
has become inevitable for the survival of mankind. Even then no nation can afford decline in
industrial growth due to an ever increasing demand in the human needs. This is of course
directly related with the living standards of people involved. In short, the poor everywhere

around the globe are exposed to more adverse environmental conditions than the rich.

ENVIRONMENTAL CONCERNS AND COMMITMENT OF PAKISTAN

Pakistan is not a major polluting country on the global scale or even a large consumer of

resources. Yet the country’s environment is in a state of acute degradation and misuse.

As elsewhere, the economic performance of Pakistan has also not been achieved
without damage to the environment due to low municipal investments which has adversely
affected the quality of life in general. Air and water pollution has become a serious concern to

all.

In case of leather tanning, environmental pollution in several tanning areas in
combination with other aspects has reached such proportions in Pakistan that urgent remedial

actions are needed to reduce the negative impacts on the environment.

Pakistan’s commitment to environment and sustainable development dates back to
1973, when environmental conservation was included in the constitution. The National
Conservation Strategy (NCS) was initiated in 1988 and the work on this strategy was completed
in 1992. Since then, the country has withessed a significant progress towards the creation of
institutions and adoption of policy measures in the environment sector. This includes the
enactment of Pakistan Environmental Protection Act (PEPA), NEQS and Environmental

Protection Agencies.
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Pakistan signed and ratified the Montreal Protocol and its all subsequent amendments,
United Nations Convention on Biological Diversity (CBD), Convention on International Trade in
Endangered Species (CITES), the Convention on the Conservation of Migratory Species of Wild
Animals (Bonn), World Heritage Convention and Ramser Convention. United Nations
Convention to Combat Desertification (CCD) which was adopted in 1994.and ratified by
Pakistan in 1996. All these conventions aim at protection and conservation of components of

biological diversity.

The Federation of Pakistan Chamber of Commerce and Industry set up an
environmental cell and initiated Environment Technology Programme for Industry (ETPI) at a
cost of RS.240 million. This programme is jointly funded by the Dutch Government and industry

itself.

Kasur Tanneries Pollution Control Project was completed at a cost of Rs. 396.478 million
in which Tanners Association of city of Kasur actively participated. A similar water treatment
project has been initiated by Pakistan Tanners Associations (PTA) under Korangi Tanneries

Project in Karachi.

Pakistan is determined to advance in the coming years in the areas of pollution control,
pollution prevention, green productivity like waste minimization, waste exchange, recycling,

green technology and consumer’s choice programmes.

It is understood the pollution issues are grave and institutions are still in the process of
strengthening. However, due to increasing awareness, pressure groups are fast emerging in the
society. The Environmental Tribunals have been established to promote the cause of

environmental protection

THE LEATHER INDUSTRY IN PAKISTAN

The leather industry contributes 17.61% of the country’s total exports'. Most of the
industry has been located in clusters or industrial zones in the cities of Karachi, Lahore, Kasur,
Multan, Faisalabad, Peshawar, Gujranwala and Sialkot. This industrial segment produces over
5.8 million cattle hides and 35 million of goat and sheep skins a year. It is estimated that over
one million people depend for their livelihood on this sector. The sub-sector of leather products

like garments and shoes is labor intensive and has potential for female employment.

! Export statistics, 2001-2002
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The tannery effluents have been known world wide as the worst example of
environmental disaster. The growth of the leather sector has resulted in considerable
environmental degradation and needs to be ecologically sustainable. The Government of the
Punjab province initiated the Kasur Tannery Pollution Control Project (KTPCP) in 1994. It had
high hopes that the project shall become a model for nationwide efforts to deal with industrial

effluents.

THE HISTORICAL TOWN OF KASUR

The old city of Kasur is located in the province of Punjab about 55km southeast of the
provincial metropolis of Lahore near the border with India. The river Sutlej enters Pakistan near
Kasur. Kasur is historically known as a centre for trade, commerce and culture for more than
4000 years. It has a total population of 2450007 . Industry represents a major activity in the area,

and tanneries have existed in Kasur for more than 200 years.

The municipal boundary covers an area of about 2,335 acres, surrounded by agricultural
land. About 400 acres of the agricultural land has been under leather industry’s noxious waste
water constituting the stagnant pools. The tannery effluent water having very high Biochemical
Oxygen Demand (BOD), Chemical Oxygen Demand (COD) values, unexhausted chrome, dyes
and notorious smell in the form of stagnant pools made the town as the most heavily polluted
cities in Pakistan. Agriculturally, the soil is very fertile and productive for both the summer and

winter crops which presents a beautiful landscape of green fields and tree lines.

THE TANNING INDUSTRY IN KASUR

Tanning has a long standing tradition in Kasur. Initially rather primitive tanneries existed
in the Dingarh area on the bank of Rohi Nallah- a former river meandering through the old town.
All the operations were carried out manually, and tree barks were used for tanning.
Subsequently, tanneries started spreading over a wider area towards south of the river and Kot
Molvi Abdul Qadir, Niaz Nagar and Younus Nagar agglomerations were gradually developed.
Today Kasur is the biggest tanning concentration in the country. They now number over 230
individual factories varying in size from large to small. The tanning industry is generally
regarded worldwide as a "noxious" industry, and the situation in Kasur is no different. No special

provisions were made at the time of developing the tannery industry to treat the liquid and solid

2 Source: District census Report1998
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wastes. This has led to serious environmental degradation of the general conditions both in and

around Kasur.

Figure 1: The Town of Kasur and Layout of Tannery Clusters and Plant

Mostly the traditional pattern of tanning is still in vogue. These tanneries are small, family
owned units, employing up to ten workers, while a few larger and mechanized tanneries are

applying modern industrial methods of production.
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In contrast to the export oriented tanneries of the Korangi industrial zone of Karachi, who
operate large, well equipped factories, Kasur has remained a hide processing centre, mostly
catering to the needs of the local, low-price bracket leather footwear manufacturers. Most
operations are still carried out with very limited use of machines and equipment. All the
tanneries use ground water for their tanning activities. Profit margins are low and their access to
capital and potential for modernization is limited. Professional management is rarely found.
None of the tannery has exposure in optimization, quality and time control management, health
and safety, energy and resource conservation. Due to this lack of awareness and non-
application of modern techniques, many will find it difficult to survive in the increasingly

competitive market.

In the Europe a new leather tanning processing technology has been developed in which
silica instead of chromium sulphate is used in extremely small particle size known as colloidal
silica for pre-tanning. These particles are a little bigger than the molecules and remain
suspended in liquid solution, though not visible to the eye. Its results proved to be particularly
worthwhile at the pre-tanning phase, which is the rapid processing of fresh hides carried out
initially to guarantee their preservation before they are later transformed into finished leather.
The new pre-processing is more advantageous because, during the actual tanning, the chrome-
based products used in this phase are almost entirely absorbed by the leather. Here, the
effluent becomes chrome-free. As a result, the concentration of chrome present in the final
waste drops to zero. In addition the fixing and quality of the leather are improved. The rough
market cost of using this technology has been worked out to be overall 30% less processing
charges for which the tanners need to be educated and motivated. The non-toxic silica is
extracted from pre-tanning waste to manufacture gelatin for use in the food, pharmaceutical and

cosmetics industries.

Sanitary conditions both within and outside tanneries are bad by any standard. For
example, workers on tanning drums mostly do not wear gloves and long rubber shoes. An
alarming lack of awareness has resulted in this attitude. They are yet to be exposed to

conducting integrated training, awareness and skill developing programs at every level.

In response to this situation, back in eighties the well organized Tanneries Association
Dingarh approached the Government of Punjab province for assistance. They in turn
approached international aid agencies and a Preparatory Assistance Project was agreed. The
environmental impact assessment of the proposed tannery waste treatment works was

conducted. It has been a great effort of people towards environmental improvement and the
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credit of the project goes to those who made it possible to communicate this problem to the high
authorities and all those organizations and institutions who participated in commissioning of the

pre-treatment plant.

The Tannery Effluent Treatment Plant is the main component of the Project as all
activities are linked to its operations. The plant is composed of screening system that separates
coarse material present in the effluent to 6mm size. The effluent containing physical and
chemical impurities up to 6mm size is transferred into the equalization tanks. There are two
equalization tanks with 8 floating type mixing aerators installed in each tank. Followed by this
stage there are two tanks for separating sludge from the effluent. One sludge separating tank
serves one equalization tank for sludge separation. The sludge being heavy is decanted from
the bottom and is transferred to the sludge disposal site. At this stage lime milk is added. A
special pipeline and high velocity pumping system has been installed for the sludge transfer.
The sludge free water is transferred to natural aeration lagoons. There are 16 lagoons; each
has a capacity of holding 9000 cubic meter of water. These lagoons are bottom sealed with
rammed clay and geo-membrane. The lagoons are designed to hold the effluent for 4-5 days.
Here the effluent is almost 100% free from the hazardous chromium and other suspended
impurities. This pretreated water is discharged to the Sutluj River. The discharge of pretreated
wastewater to the River Sutluj is inevitable and the same has been the option selected in the

environmental impact assessment conducted for the project.

THE ENVIRONMENTAL AUDIT

Department of Auditor General of Pakistan (AGP) is the supreme audit institution of
Pakistan and a member of INTOSAI, the International Organization of Supreme Audit
Institutions. One of the core duties of this constitutional office is to keep transparency and
identify developmental directions in all the government activities by auditing performance at
every level. Kasur Tannery Wastewater Treatment Plant is the 2™ largest tannery wastewater

plant after Turkey in the world. This plant is of extreme importance:
It's a compliance product of the National Conservation Strategy.

It's the first of its kind and is intended to be used as a model plant for replication in other

tanning areas in the country.

It's the first public-private partnership institution in the environmental sector.
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A conscious policy decision was taken to evaluate the approaches chosen in the
environmental sector with a specific focus on the public sector involved in the most polluted

tannery area of Pakistan through pioneer study in environmental audit.

AUDIT METHODOLOGY

In evaluating this project of environmental concern, ISO 14001 environmental
management system family of standards were followed as recommended by INTOSAI Guidance
on Conducting Audits of Activities with an Environmental Perspective (INTOSAI Working Group
on Environmental Auditing) and INTOSAI Code of Ethics and Auditing Standards, Auditing
Standards Committee, Inga-Britt Ahlenius, Auditor General, Riksrevisionsverket, (Swedish
National Audit Office), with due regard to National Environmental Quality Standards (NEQS).
Quantitative and qualitative data was collected. For the collection of quantitative data existing
records, project monitoring reports, measurement of process inputs and outputs, consultant’s
reports and papers etc. were collected, reviewed and analyzed. The qualitative data was
gathered by interviewing the stakeholders, government agencies, departments, tannery
workers, and farmers etc., to seek the overall project impact over the environment. The data
analysis was carried out to describe a situation, phenomenon or activity, or to provide a certain
explanation about its possible cause, or to make a prediction about the future outcome of the
context. All such findings have been attached as annexes and are referred where discussed for

the reader’s ready reference.

There have been series of meetings during and post audit for the incorporation of the
auditee view point. The auditee remarks in this context were gathered after five post audit
meetings with the plant top management and the Environment Protection Department. These
view points were officially received on January 13, 2003 and finally discussed on April 25, 2003

for incorporating in the report.
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PROJECT SYNOPSIS

Kasur Tanneries Pollution Control Project is an environmental project aimed at
redressing the degraded environmental condition in Kasur due to waster water and solid waste
produced by 237 tanneries established in the city. The project takes pride in its first private
public sector partnership in the environmental sector costing Pak Rs. 396.240 million (US$
6.604 million at the current market rate @ Rs.60 to a US$). It is a model project meant to be

replicated in other cities of Pakistan.

PROJECT DIGEST

Original PC-I Rs.263.841 million (US$ 10.147 million)
Cost® Revised PC-1 2001 Rs.497.245 million (US$ 9.886 million)
Revised PC-1 2002 Rs.424.478 million (US$ 8.439 million)
Actual cost Rs.396.240 million (US$ 7.877 million)
. Original 42 month_s started in March 1994 to be
Duration completed in September 1997
Revised 87 month
Original September 1997
c Ol?na;?egg n Revised June 30, 2001
Actual commissioning September 2001
Date of PC-I Original April 4, 1995
apé’(r;o,\\,'glcby Revised February 01, 2000 (anticipatory)
i. Government of Pakistan (GOP)
ii. Export Promotion Bureau (EPB).
Sponsoring Agencies iii. Government of Punjab (GOP).
iv. UNDP
v. Tanneries Association Kasur (TAK)

% Conversion rate as used by the management @ Pak Rs.50.30 = 1 US$
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SCOPE OF THE PROJECT

The project is intended to improve the environmental conservation in Kasur. The
proposed treatment plant designed by the UNIDO consultants will eventually treat a maximum
tanneries’ effluent flow of 13000 cubic meters per day by 2007. The main components of the

project are:-
1. In house effluent treatment arrangements.

2. Construction of a common effluent pre-treatment plant (CEPTP) to cater to the

environmental needs of all the tanneries.

3. Construction of tanneries effluent drainage and collection system within the

clusters of tanneries and plant.
4. An analytical laboratory for monitoring and measurement.

5. Establishment of a solid waste disposal system and development of site for

dumping solid from tanneries wastes and sludge from tanneries.

6. Installation of chrome recovery pilot plant with capacity of 5000 liters per day.
7. Evacuation of the stagnant ponds of tanneries effluent spread over 400 acres.
8. Supporting technical/advisory assistance of consultants etc.

0. Provision of creation of project directorate for execution of the project.

OBJECTIVE OF THE PROJECT
The main objectives of the project are as following:-

1. Containment of environmental degradation caused by the indiscriminate discharge of toxic
effluent by Kasur tanning industry and creation of cost-effective infrastructures for

improvement of overall working and living conditions in Kasur.

2. Improvement of tanners©existing inadequate technical, managerial and environmental
knowledge and skills to create sustainable development of tanning activities and enhance
the quality of the leather industry, facilitating an improvement of the overall living and
working conditions of the tanners in Kasur as well as the environmental awareness of the

people at large.

3. Creation of an enabling institutional environment facilitating provision of improved urban

services, smooth project execution and implementation of the "polluters pay" principle.
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To achieve these objectives, following activities were planned to be executed in the project to:
I. Evacuate the stagnant ponds of water spread over 400 acres.
II. Provide effluents collection system for various clusters of tanneries.
lll. Provide common effluent pre-treatment plant.
IV. Carry out pilot studies for chrome recovery.
V. Provide effluent disposal system.
VI. Establish an efficient solid waste management system.
VII. Provide in-house pollution control methods in the tanneries.
VIIIl. Organize institutional set up to improve the occupational health and safety of workers

IX. Generally improve sanitary conditions in Kasur.

FINANCIAL STATUS

The design and scope of the project including financial outlays were prepared by a joint
formulation mission under the UNDP in February 1993. These original cot estimates were

reflected in the planning document namely PC-I of the project.

The original PC-I of the project having cost estimates of Rs.263.841 million (US$ 10.147
million) was approved by the Executive Committee of the National Economic Council (ECNEC)
and administrative approval was accorded by the Secretary to Government of the Punjab
Housing, Urban Development and Public Health Engineering Department Lahore on 4th April
1995.

Delays in the execution of the project lead to price hike and Pak Rupee devaluation
which compelled the management to revise the cost estimates to make them realistic. The
revised anticipatory approval of PC-l of the project was accorded by the ECNEC on 18"
February 2000 for Rs.497.245 million (US$ 9.886 million). In February, 2002 the project cost
was finally revised to Pak Rs. 424.478 million. To fund this project, private—public partnership
was experimented for the first time in Pakistan in the environmental sector. Government of
Pakistan, Government of Punjab, Export Promotion Bureau, UNDP and Tannery Associations of

Kasur voluntarily agreed to share the following amount for the project:

* As calculated by the management @ Rs.50.30 a dollar
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Sr. [Name of Sponsoring Agency Proposed share as per revised PC 1
1 Govt. of Pakistan 9.950
2 Govt. of Punjab 141 435
3 Export Promotion Bureau 127.343
4 UNDP 125.750
5 Tanneries Association 20.000
Total 424.478

The amount of Rs.396.240 against the estimated cost of Rs.424.478 was incurred up to
June 30, 2002. The agreed shares of the project cost were not fully paid by the two sponsors viz

Export Promotion Bureau and Kasur Tanneries Associations.

DETAIL OF PROJECT EXPENDITURE

Costs

S. No. | Activity PC-I Approved Actual Till 30.6.2002
1. Drainage 70.12 66.904
2. Common effluent pre-treatment plant 240.164 166.382
3. Solid Waste Management 25.06 18.313
4. In-house arrangement 20.52 2.132
5. Land 4.00 3.393
6 Technical Assistance 40.612 -
7. Expenditure by UNDP/UNIDO* - 116.199
8. Administrative and Support Cost. 24.00 22.917

Total 424.476 396.240

* This amount includes expenditure of technical assistance.

PROJECT IMPLEMENTATION

The work plan of 3 % years prepared for the project determined its completion latest by
June 1997 (Annex-1). There were delays in the project execution to an extent that the project
work completely stopped in 1997. The Joint Mid-Term Evaluation Mission’'s Report was
considered by the Steering Committee to oversee the project implementation. It was chaired by

the Chairman of the Planning and Development Board, Government of Punjab and
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representatives of Govt. of Punjab, Kasur Development Authority (KDA), Kasur Tannery Waste
Management Authority (KTWMA), UNDP, UNIDO, and the Tanners Associations participated to
review its findings. The weak areas were identified, solutions were proposed and the work was
restarted. The project was finally completed and plant started operations in September 2001

with a time over run of 48 months.

Project Time Over-run

Date of approval of original PC-I March 1994
42 months (3 ¥z years)
Duration Original
To be completed in September 1997°
Revised 87 months
Original September 1997
Completion date Revised 30" June 2001
Started September 2001
Total time over-run 48 months®

® Calculated for 42 months from March 1994, the date of approval of PC-I.

® PC-I, the final planning of the project was revised in January 2002, after its commissioning in
September 2001.
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PART-1I FINDINGS

CHAPTER 1.

PROJECT OBJECTIVES

The development objective of the project was to control the indiscriminate discharge of
potentially harmful solid waste and heavily polluted waste waters and improve the working and
living conditions in Kasur, thus ensuring an environmentally sustainable social and economic
development of the area. Achievement of the project objectives will also contribute to a

successful implementation of the National Conservation Strategy.

Project objectives, required outputs and associated activities proposed for the
subsequent achievements are attached as Annex-2 for reference. In here only objectives are

presented whereas step by step outputs and activities are discussed.

1.1.  Objective 1.

“Containment of environmental degradation caused by the indiscriminate discharge of
toxic effluent by Kasur tanning industry and creation of cost-effective infrastructures for

improvement of overall working and living conditions in Kasur.”

In order to achieve this objective the following activities were planned.

Evacuation of Stagnant Pools

- Constructing Pumping Stations

- Equipment Installation

- Evacuated Land Reclamation

- Construction of Intercept Lateral Channel

- Constructing Drain Line from Pumping Stations to the Plant
- Grit/Grease Chambers

- Monitoring Of The Leachate
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1.1.1. EVACUATION OF STAGNANT POOLS

The evacuation of tannery effluent from stagnant pools has been achieved by pumping
out all the stagnant wastewater using portable diesel engine driven pumps from the stagnant
ponds to the Sutluj River through Pandoki drain after the construction of the interception (lateral)
channel. The water has been discharged without treatment. Although the stagnant pools have
been mainly evacuated yet the failure/breakdown events of pumping stations shall remain
associated as eye sore to the project. A plot beside the Younus Nagar pumping station has
always been found working as a reservoir of untreated waste water. Similarly, untreated water
from the Dingarh pumping station has been noticed to be bye passing into the Rohi Nallah. This
situation has arisen due to lack of design cushions like building of reservoirs for containing
waste water during breakdowns of pumping stations. The UNIDO expatriates agreed with this
finding upon discussion. The current project management also accepts the scenario and the

same risk has been highlighted in the project environmental impact assessment report.

Figure 2: Plot beside the Younus Nagar pumping station
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Figure 3: Wastewater bye passing to the Rohi Nallah at Dingarh Pumping Station

1.1.2. PUMPING STATIONS

The two negative lift pumping stations at Dingarh and Younus Nagar have high risk of
failure due to excessive power failures, and the maintenance break downs. The effluent coming
in to the pumping stations is so badly contaminated with foreign material that during the course
of performance investigation visits the automatic screens supplied by UNIDO were not found
working. Effluent carries street debris due to open channels. Audit team noticed during site visits
that the Dingarh pumping station backup power generator was not operational due to non

availability of its battery for more than eight months.

Figure 3 and 4 illustrates the breakdown and poor operation of the pumping stations as
well as the performance of equipment supplied by UNIDO. The department admitted this finding
and stated, “In order to cover the risk of power failure electricity generators have been provided
at both pumping stations”. These arrangements were already there but have never been able to

address the crisis situations in past and during the course of audit.

1.1.3. EQUIPMENT INSTALLATION

The equipment supplied by UNIDO belongs to various origins. The Automatic fine

screens, Aerators, SS Wire, and Electric Cable are Australian made; Valves and Submersible

Page 23 of 116



PART-II FINDINGS CHAPTER 1

motor pumps from KSB; some German made pumps; some equipment from Austria and some

are locally fabricated. The details are attached in Annex-3.

Figure 4: Younus Nagar Pumping Station Main Submersible Pump Motor Burnt

The equipment supplied by UNIDO is not performing well. The automatic screens and
the pumps get stuck due to imprecise specifications. The plant equipment is only about a year
old and major failure problems indicate that both the pumping stations were poorly designed.
The finding of equipment non-compliance has been admitted by the department and stated, “5
No. submersible pumps have been replaced and the replacement of 23 No. valves and 2 No.

central columns are under process”.

1.1.4. EVACUATED LAND

The top layer of the evacuated land is composed of contaminated sludge settled over
the years. At least this should have been removed and disposed off properly to reduce the risk
of any further ground water leachate contamination. This risky situation has been highlighted in
the project’ environmental impact assessment. Instead private owners have started cultivation of
edible crops and nobody has taken any action against this activity which is great health hazard.
Chromium being the main constituent of the spent chrome liquor and is a soluble heavy metal

salt. This, upon absorption to the plants, can easily enter in the human body. The heavy metals
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are carcinogenic (cancer causing) once enter in the animal/human body, do not excrete. These

are the reasons why edible cultivation must not be done on all such lands.

Figure 5: Automatic Screen Not Working & Solid Waste Being Segregated Manually

1.1.5. CONSTRUCTION OF INTERCEPT LATERAL CHANNEL

The treated waste water of tanneries from the plant flows through an 8.4 kilometer
intercept channel and falls in Pandoki Outfall drain (Refer to figure 1). At this point, the sewage
of city of Kasur flowing through Rohi Nallah joins the plant treated water. This Rohi Nallah
previously used to cress cross through the villages and agricultural land and has been
appropriately channelized. Chipped off plaster, partly broken walls were observed in the
channel. Joint Mid Term Evaluation Mission Report as well as this audit team noted that against
100% requirement of sulphate resistant cement, only 30% was fulfilled. This will need enhanced

maintenance cost.
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Figure 6: Broken Discharge Neck of the Drain Line at Pandoki Outfall

1.1.6. CONSTRUCTING DRAIN LINE FROM PUMPING STATIONS TO THE
PLANT

Another 3.5 Km channel (1.2 m wide and 1.5 m deep) partly covered with cement slabs
connects the pumping stations and carries effluents to the treatment plant. It was specially
constructed to reduce the blockages and maintenance costs. The audit team observed many
incidents of blockages resulting in overflows. Instead, street debris was obstructing the channel
flow. The channel gives a foul smell and is a life hazard for the kids often seen playing in the
streets. After construction of this channel, the width of the streets has further reduced posing a
traffic hazard as heavy vehicles ply in the industrial area. International standards do not
recommend open uncovered drains in designing channels. Solid waste management is done

through conventional method of baskets instead of using machines.
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Figure 7: The Overflowing of Open Channel Due to Blockage

1.1.7. GRIT/GREASE CHAMBERS

Every tannery was proposed to construct grit/grease chambers and coarse screens to
protect the sewer system from clogging by course floating or settle-able matters. This activity
could improve the quality of wastewater in term of BOD and COD. Only 56 tanneries out of 237
could install this in-house arrangement. Even here, this arrangement is unfortunately not
operational due to lack of awareness and commitment. Interviews of tanners revealed that they
found it quite difficult to daily clean up these chambers. It was further compounded due to non
provision of transport by the plant authorities to pick up solid waste from each tannery as
envisaged in the project. The department replied, "The remaining are under construction”. This

reply is neither relevant nor satisfactory.

1.1.8. MONITORING OF THE LEACHATE

Regular monitoring of the possible influence of leachate on the environment, particularly
on the ground water at the landfill and along the Pandoki outfall etc. was required but nothing

found being practiced in this perspective.
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1.2.  Objective 2

“Improvement of tanners' existing inadequate technical, managerial and environmental
knowledge and skills to create sustainable development of tanning activities and
enhance the quality of the leather industry, facilitating an improvement of the overall
living and working conditions of the tanners in Kasur as well as the environmental

awareness of the people at large.”

In order to achieve this objective the following activities were planned.

Introduction of Cleaner Production Techniques

Installation of Chromium Recovery Plant

Worker’'s Health, Safety and Environmental Awareness

Improving Overall Working and Living Conditions in Kasur

1.2.1. INTRODUCTION OF CLEANER PRODUCTION TECHNIQUES

Leather tanning in most of the cases at Kasur is family owned. Most of the people have
inherited this business. They have very little awareness about the outer world. All the
malpractices are basically related with their attitude. They have never seen any clean practices
being conducted in this business. This means a change in attitude is required. This change
could incorporate the idea of healthy and sustainable development and better environmental
practices. This always need regular and consistent interaction forums of knowledge exchange
which has unfortunately been missed. There should have been regular training and awareness
seminars about good manufacturing practices, better environment practices, smart and
economical techniques for low natural resources usage and so on. Instead during the course of
project implementation and the process of procurement, the tannery representatives were never
allowed to have any interaction with the implementation activities. These actions did not let the

tanners benefit from the foreign consultant.

Mechanical desalting of hides and skins has been introduced. Practices like improved
process controls were not being implemented. Environmentally acceptable chemicals and dyes
are being used on customer demand for export purposes only. The modern tanning low waste
leather processing methods such as mechanical desalting of hides and skins (to reduce the
amount of chlorides) with the help of manual and specially built wooden drums, improved

process control, better natural resource husbandry and recycling of floats( exhausted chrome)
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etc. envisaged in the project documents remain a dream except the mechanical desalting.
Some of the big tanneries have started working to start their own chrome recovery plants while
the idea of spent chrome liquor as a cleaner production technique is catching up in small

tanneries.

1.2.2. INSTALLATION OF CHROMIUM RECOVERY PLANT

The solution of chrome sulphate is used in modern tanning processing producing high
guality leather. The process is carried out in batches. After completion of the process, the
concentration of chrome sulphate drops in the solution. This exhausted solution is toxic and still
has some quantity of recoverable chrome. It used to be drained in effluent by the tanners. The
process of recovery of chrome is quite simple. Chrome sulphate is treated with caustic to make
it insoluble. It is then 100% separated by filtration. The filter cake is treated with sulphuric acid
that dissolves the chrome making it chromium sulphate again to the required level of
concentration. In this context a nicely designed and stainless steel fabricated chrome recovery
pilot plant has been installed which is working fine. It is running at its full capacity of 5000 liters
per day. The pilot plant can not cater to the total estimated chrome recovery requirements of
about 20,000 liters a day. Most small tanners are getting their chrome recovered at a price of
Rs. 25 per kilogram of dry chromium produced by the plant. This is an incentive for the tanners
as the price of chrome in the market is Rs. 40 per Kg. In view of the successful and
economically attractive chrome recovery process, big tanners are now considering setting up
their own chrome recovery plants by exploring cheaper alternative versions made of fiber glass

at an approximate investment of around Rs. 300,000.

1.2.3. WORKER’S HEALTH, SAFETY AND ENVIRONMENTAL AWARENESS

Development of a comprehensive package of baseline data and measures designed to
improve tanners©occupational health and safety at work and to promote environmental
awareness of the Kasur population at large has been mainly left un-addressed. Only first aid
boxes, safety shoes and gloves were provided by UNIDO to the tanneries. All the workers
interviewed on a sample of tanneries were disappointed with their quality. Although some safety
signs have been provided as part of awareness program but actual implementation of safety
practices at the shop floor level are almost non-existent. Till date, no comprehensive training in
a programmed manner has been provided to the tanneries’ personnel regarding the use of

safety practices, first aid and protection from the tanning chemicals.
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1.2.4. IMPROVING OVERALL WORKING AND LIVING CONDITIONS IN KASUR

The part of the objective regarding cost-effective infrastructures for improvement of
overall working and living conditions in Kasur does not seem to be addressed other than the

evacuation of the ponds.

1.3. Objective 3

“Creation of an enabling institutional environment facilitating provision of improved urban
services, smooth project implementation and implementation of the "polluters pay"

principle.”
In order to achieve this objective the following activities were planned.
- implementation of Polluter Pay Principle

This particular objective has been focused on the overall developmental change in the
city of Kasur. Unfortunately, this futuristic aspect could not be addressed since no overall
change has been observed in the practices of the Municipal Corporation of Kasur (MCK).
Rather, they have stopped picking solid waste from the tannery clusters. Instead they
sometimes dump the community solid waste in the tanneries’ area. This particular practice was
seen in the Dingarh area near the Dingarh pumping station (Figure 8). The MCK staff was
interviewed on this malpractice that admitted the fact and expressed ignorance of any

malpractice involved.

Figure 8: Solid Waste Dumped By MCK Staff at Dingarh Site
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1.3.1. IMPLEMENTATION OF POLLUTER PAY PRINCIPLE

The accepted international practice that the “polluters” will bear the cost of pollution
treatment charges was also adopted in the project documents. Necessary enactment of 1997
empowering the District Coordination Officer of Kasur to address the cases of non-compliance,

non-participation and payment delinquencies by the tanners is in force.

Water meters have been installed in all tanneries to measure water consumption.
Establishment of tariff and schedule for revenue collection by the KTWMA from the tanners has
been established and is in operation @ Rs. 4 per cubic meter. The government is contributing
Rs. 6 per cubic meter as subsidy to the tanners to sustain the project. It is envisaged that

tanners will gradually pick up the subsidy after five years.
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CHAPTER 2.

THE PROJECT DESIGN AND TREATMENT PLANT

“It is recognized that the common effluent pre-treatment plant (CEPTP) is actually a
large and complex factory collecting every day about 13000m? of heavily polluted wastewater,
processing it and producing a cleaner water to be discharged into a water recipient and tens of

tons of semisolid sludge to be disposed off at a suitable landfill.”’

21. PROJECT DESIGN

The common effluent treatment plant has been constructed and is now in operation
since September 2001. An analytical laboratory has also been established with qualified staff.
The full capacity of the plant is 13000m®/day. Currently it is running at around 8000 - 9000
m®/day. It is envisaged that it will achieve its full operational capacity by 2007 by processing
additional sanitary wastewater of city of Kasur. The plant layout, operation and treatment results

are in line with the proposed scheme except removal of sulphide impurity.

The plant consists of screening system to segregate coarse material from effluent water
entering the plant. The screened effluent flows into the equalization tanks containing all the
soluble and suspended pollutants including dyes, chlorides, sulphates, sulphides, chromium and
biological material of up to 6mm in size. These impurities carry high bio-chemical oxygen and

chemical oxygen demand (BOD & COD) values.

In the two equalization tanks of 6338m? capacity, the process is quite simple. Mixing and
aeration is done by eight floating aerators in each tank. All the three processes are essential at
this stage. The effluents are pumped into sludge separation tanks after a stay in equalization
tanks for 24 hours. At this stage the effluent is separated into two outflows. The sludge being
heavy gets separated by settling down and is collected at the conical bottom from where it is
pumped to the sludge disposal site after mixing with lime water. A special pipeline has been laid
to dispose off the sludge with high velocity. The sludge free water is drained from the top to the

naturally aerated water lagoons. There are sixteen lagoons of 9000m?® capacity each that act as

" Project Document
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a reservoir and facilitate natural aeration. These are bottom lined with geo-membrane and
rammed clay. The water, after sludge separation, stays in lagoons for four to six days where it is
naturally aerated and its BOD, COD values drop with time. Here the pre-treatment process of
contaminated water is complete and it can be discharged into Sutluj River with lesser hazard for

environmental biodiversity.

Process Flow Diagram

Sludge and Solid waste is disposed off in a landfill. A secure landfill is a carefully
engineered depression in the ground into which such wastes are dumped. The aim is to avoid
any hydraulic [water-related] connection between the wastes and the surrounding environment,
particularly groundwater. A sludge disposal site bottom lined by geo-membrane and clay has
been constructed and is in operation. Similarly, a constructed solid waste disposal site is also in

operation with a clay layer in the bottom.
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22.  TREATMENT PLANT

Here, we'll discuss the overall performance of the plant and related processes with a

focus on future plans for this and such other projects.

To an observer, the plant looks like a factory with an impressive civil and mechanical
structure. It is indeed functioning as intended. For the purpose, we will follow the sequence of

activities in the plant.

The Treatment Plant

2.2.1. THE SCREENING SYSTEMS AT PROJECT SITE

The first screen which is for the coarse material segregation from the inflow to the pre-
treatment plant is manually operated. For this, at least one person has to be deputed all the time
to keep the screen clear for the process. This is the noticeable bottleneck as a mechanical
alternate to screen could have been employed in the design to cater to 13000m?® of constantly
flowing wastewater per day. Followed by this, there is an automatic fine screening system,
which has been found operational and is working quite well. The solid waste material greater
than 6mm in size is separated and collected by hand trolley but has to be disposed off manually.
This disposal could also be done through some mechanical way, to minimize exposure to

hazardous waste.
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2.2.2. EQUALIZATION TANKS

The process in the equalization tanks is highly electric power intensive. Had the plant
been designed to segregate the heavy settle able solids below 6mm size at the screening point,
lot of energy could be saved. The departmental reply in the context of this finding is not relevant

since the authors never proposed, “Providing of settling tanks immediately after screens”.

2.2.3. SLUDGE SEPARATION

A special frictionless pipeline has been laid to dispose off the sludge separated from the
sludge separation tank. It has a major weakness of layout as it turns at four right angles, which
increases the length of the pipeline and results in drop of pressure. Consequently, it increases

the risk of line blockage. Also power consumption is enhanced.

Figure 9: The Sludge Transfer Pipeline with unnecessary increased length.

2.24. NATURALLY AERATED WATER LAGOONS AND SLUDGE DISPOSAL
SITES

The protection of clay layer over the geo-membrane is internationally recommended in
the lagoons and sludge disposal sites. This layer serves two purposes: protection of geo-
membrane from ultra violet rays and it promotes growth of microorganisms to catalyze the

treatment process.

Page 35 of 116



PART-II FINDINGS CHAPTER 2

It was observed that the clay layer had slipped off at various places at both the sites due
to inappropriate laying exposing the membrane liner. The exposure has increased the risk of
geo-membrane decomposition, which could damage the project by causing pollution instead of

its prevention.

Figure 10: The ineffective rammed clay lining at sludge disposal site

2.25. SOLID WASTE DISPOSAL

International standards recommend that the bottom of a solid waste landfill site should
be waterproof and as tight as rocks. The landfills are faulty in design, as these do not contain
the bottom liner, the leachate collection system and the necessary cover. Only clay layer in
landfill is not enough. For leachate collection, a small pit has been built which is not functioning
due to lack of pumping out network of pipes. Nearby farmers had sealed a few visible outlet
pipes to prevent toxic leachate into their fields. The departmental reply of providing a compacted
clay layer being good enough to create water tight situation is not sufficient or satisfactory in
accordance with the international practices. Bulldozer bought for compaction and leveling at US

$ 109,488.00 remained idle ever since its purchase in June 1997.
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Figure 11: Solid Waste Disposal Site

2.2.6. DRAIN LINE TO PANDOKI OUTFALL

The project has constructed a drain line to Pandoki Outfall also called “Green Channel”
which is 8.4 Km long. This line has been divided into two parts. The first part is from plant to the
intercept point of the Rohi Nallah. From this point the whole wastewater is carried to the

Pandoki Outfall and ultimately into the Sutluj River.
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CHAPTER 3.

1SO 14000 & NEQS

In order to address environmental aspects ISO 14000 families of standards on
environmental management launched in 1996 are state of the art but voluntary to meet or
exceed environmental laws of a country. The project did not envisage in its documents, the
compliance of ISO 14000, yet there was ample time, scope and availability of funds to
implement them during the currency of the project which was twice revised in 2001 and 2002.

This finding has been accepted by the department and they have taken initiative in this regard.

31. PROJECT MANAGEMENT PROGRAM (4.3.4)°

ISO 14000 family of standards under sub clause 4.3.4 requires that an organization shall
establish environmental management programs for its objectives and targets. A project with an
environmental perspective has to have management programs for achieving the current and
future objectives. Such programs need to have designated personnel with defined
responsibilities and adequate authorities for achieving objectives and targets at each relevant
function and level of the organization. The programs are meant to achieve compliance in a

given time frame.

During the course of performance evaluation, no such component in the project could be
identified for addressing the environmental performances associated with the project like solid
waste collection, in-house improvement work in tanneries, addressing non-removal of sulphide

content etc. Even now these components can be planned for better environmental performance.

32.  STRUCTURE AND RESPONSIBILITY (4.4.1)

At the moment the employed personnel are adequately qualified. However, till the recent
past, the Project Manager was a PhD. in mechanical engineering. This person had no relevant
gualification and experience for an environmental related project. Thus the project was

professionally handicapped from the very beginning due to lack of competencies, inappropriate

8 Sub-clauses of 1ISO 14000 are given in parentheses

Page 38 of 116



PART-II FINDINGS CHAPTER 3

roles and undetermined responsibilities. The project data reflected lack of decision making and
coordination. For example, nobody knew the job of installing the aerators which caused delays.
The Kasur Tanneries Association and Export Promotion Bureau did not pay the complete
agreed share of Rs. 20.000 million and Rs. 127.343 million respectively because of coordination

hiccups.

The project now has qualified senior management and there are many challenging
assignments including the development of an effective environmental management system

(EMS) for continuous improvement.

33.  TRAINING AWARENESS AND COMPETENCE (4.4.2)

The training needs were not identified. For example the shop floor management staff

who actually pull the chariot were not exposed to any training.

34. OPERATIONAL CONTROL (4.4.6)

Effective operational controls are inevitable to establish a grasp over organizational
purpose for the achievement of environmental performances. The project is yet to setup
planned and predictive maintenance systems and procedures to address the situations of

process deviations from the purpose of the organization.

35. EMERGENCY PREPAREDNESS AND RESPONSE (4.4.7)

The project has not established the procedures to identify potential for and response to
accidents and emergency situations and prevent associated environmental impacts except
some fire fighting equipment. For example, if somehow a person falls in the equalization tank,
necessary procedure has not been developed to meet the emergency. In case of failure of
pumping stations, no detailed action plan is available to address the control over hazardous

effluents.

36. MONITORING AND MEASUREMENT (4.5.1)

3.6.1. THE ANALYTICAL LABORATORY

The analytical laboratory as proposed has been equipped with the necessary state of the

art equipment. The equipment can serve all the water related environmental needs for the
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futuristic needs as well as the futuristic needs of the plant. The suppliers have not assisted in
providing the expertise for the equipment to be operational. The staff is using mostly
conventional methods for the effluent and plant outflow quality parameters measurement. The
main and expensive equipment is not operational. For example “Polarograph” which analyses
the impurities in water to micro level is not operational; this is rather a sad reflection on the
adequacy of monitoring and measurement. There is no focus on data bank development,
leachate & area ground water trends and to study quality controls for low-waste leather
technology. It was found that the personnel originally involved in the procurement of lab

equipment had weak control over the equipment suppliers.

3.6.2. LABORATORY RESULTS’ ANALYSIS

In order to determine the plant's operational achievements, laboratory monitoring and
measuring reports were sampled with following results (Annex-4). For the purpose of
determination of representative results, average values were calculated, and percentage

achievement was determined.

The following Table shows the concentration of impurities present in the effluent, its

removal and subsequent achievement in terms of variation.

Removal Values
Present NEQs
% Removal | % Removal o
No. ltems IN/OUT o Limits
Planned Actual variation
(mg/l) (mgl/l)
1 Total Chromium 29/0.7 95 97.58 + 2.58 1.0
2 TSS 3632/20 95 99.45 + 4.45 150
3 BOD® 2022/647 65 68.00 +3 80
4 COD 3971/1700 55 57.19 +2.19 150
5 Sulphides 326/132 98 59.51 - 38.49 1.0
6 Sulphates 3652/1915 | Not Planned 47.56 + 47.56 600
7 Chlorides 6713/5602 Not Planned 16.55 + 16.55 1000
8 TDS 14750/11071 | Not Planned 24.94 + 24.94 3500
9 pH(value) 9.48/8.30 Not Planned - - 6-10
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Total Chromium

The results of drops in total chromium value in the wastewater are 97% which is better
than the target value of 95%. Containment of chromium from the effluent water is a key

achievement. The 0.7 value is complying with the NEQs.
Total Suspended Solids (TSS)

The results clearly indicate 99% decrease in Total Suspended Solids (TSS) against the
target value of 95%. The effluent TSS value complies with the NEQs. This is indeed an

achievement in smooth plant operation.
Biochemical & Chemical Oxygen Demand (BOD & COD) values

The drops in BOD & COD values are 68% and 57% against the target values of 65%

and 55% respectively. Both of these values are very high compared with the NEQs limits.
Water In-Out flow

A difference of 61.64% among the wastewater inflow and treated water outflow has been
reported by the project. Such a high difference cannot be due to evaporation during the course
of treatment time of 5-6 days in the plant. The question arises where the difference water is
going as there is no other outlet. The project management does not seem to have taken a note
of this huge variation. If this high water loss is due to evaporation, then a second pass could

perhaps easily achieve the ultimate objective of disposal of most effluents.

There being no proper justification to this finding the concerned department has
considered the official data collected from the project management to be “abnormal” and not
trustful enough to be reported. This justification is not satisfactory enough to be admissible.
Perhaps this leads to another fruitful thought that the department is certifying its own working to

be incorrect.
Sulphides

Only 59% of sulphides could be removed against the target value of 98%. It is not clear
as to why this value could not be achieved when technologically a proven process had been
adopted. The outflow values are very high in comparison with the NEQs. The department has
replied that there have been some further improvements in this context and a maximum of 85%
removal of sulphides were achieved in the month of October 2002, which is still less than the

target value of 98%.
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Chlorides, Sulphates & Total Dissolved Solids (TDS)

Following reduction in the stated impurities have been achieved, though these were not
planned in the project i.e., Chlorides 16%, Sulphates 47% and Total Dissolved Solids (TDS)

25% respectively. All these values are very high as compared to the NEQs limits.

In the case of chlorides this drop is not understood. If the reduced outflow of wastewater
is attributed to evaporation, it should lead to enhanced chloride values. This aspect needs to be

investigated.

37.  NON CONFORMANCE AND CORRECTIVE AND PREVENTIVE
ACTION (4.5.2)

It was observed that procedures to identify, determine, and eliminate the causes of
actual and potential non-conformances were not established to mitigate any adverse impacts

caused.

38. SYSTEM INTERNAL AUDIT (4.5.4)

The project did not develop a programme for establishing its internal auditing
procedures. Even the log books maintained of plants’ and pumping stations were not found

being checked by the senior authorities.

39. MANAGEMENT REVIEW (4.6)

The Plant Management Committee (PMC) has been constituted comprising elected
members from the tannery associations and the plant top management. It was found the PMC

does not meet on prescribed monthly intervals.
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CHAPTER 4.

IMPACT ON PUBLIC HEALTH, HSH, FLORA AND FORESTRY

41. HEALTH

A trend analysis of the 18 priority health diseases being monitored in the district of Kasur
by the Health Department revealed that after the evacuation of stagnant ponds and effluent
disposal there is not a noticeable trend in the infectious diseases of clinical malaria, acute

respiratory tract infections, diarrhea, dysentery and scabies. (Annex-4)

4.1.1. PUBLIC WATER SUPPLY AND CONTAMINATION ASPECTS OF
GROUND WATER

Department of Public Health was visited to discuss the element of ground water
contamination with the spent chrome from the tanneries. The city of Kasur has a network of
twenty eight tube wells. This network has been linked underground. In connection with the
problem of chrome contamination they had also completed a recent study and provided the
results. The ground strata were also brought under discussion and it was pointed out that the
strata have various clay layers present. It is noteworthy that the clay layer acts as a resistance
to penetration of all water impurities. Unfortunately, their study had not addressed the element

of chrome contamination in the water samples. [Annex-6]

Another point of water supply connection joints was also discussed. It was found that the
government (Water and Sanitation Authority) has a weak control over public water supply
connections. This aspect has been subcontracted to the private sector. The subcontractors
normally indulge in two malpractices; they charge small money as graft and provide a water
supply line/connection of bigger cross-section than the normal size and show casual attitude
towards minor leakages which are extremely dangerous. Also, flexible plastic pipe is how being
promoted instead of traditional galvanized steel pipe. Two major hazards to safe public health
are involved. The water consumer using negative lift pumps for the enhanced water supply runs
the risk of sucking any wastewater in the surrounding of the underground water connection. The
other risk arises when the water supply is turned off and the lifted water in the tube well is

returned back. It causes a vacuum in the supply line/network. This vacuum provides opportunity
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to any wastewater gathered around a leaking water supply connection to enter into the water

supply network and contaminate the potable water.

The use of plastic flexible pipe causes algae growth in the pipe due to sunlight and

results in health hazards to the citizens of Kasur.

42. FISHERY

The impact on fish life in the Sutluj River down stream was assessed with data of last
nine years available with the Fisheries Department. An overall decline in fish population of 31%
in nine years since 1993 has been recorded. The one time discharge of untreated stagnant
water of the tannery pools into the river during 2001-2002 caused severe damage to fish life.

Over previous year, there was a decline of 16% in population and 42% in weight.

Table: Fish Population Statistics

Fish Population
S. No. Year Weight(Metric Tons) No. (Approx.)
1 1993-1994 2026 11000
2 1994-1995 1703 12000
3 1995-1996 1916 14500
4 1996-1997 1985 15880
5 1997-1998 1904 15114
6 1998-1999 696 18171
7 1999-2000 2675 13894
8 2000-2001 2961 9080
9 2001-2002 1715 7590
% Overall decline 15 31
% Decline in 2001-2002 16 42
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It was alarming to note that fish farms in the suburbs of Kasur had vanished. Due to
tannery effluents and other pollution sources, sizeable fish population had either migrated or
died. [Annex-7]

43. FLORA

A major positive impact of the project is land reclamation of stagnant ponds spreading
over 400 acres. The reclamation activity has brought fortune to the land owners. In the areas

other than Younus Nagar cultivation has been started.

These farmers use all the possible sources of water for irrigation including the

wastewater from Rohi Nallah. They also pump out the most nearby found ground water.

The results of soil fertility of the reclaimed land and water reported by Government'’s Soil

and Water Testing laboratory declare it as “unfit for irrigation purposes” [Annex-8].

Though the land and water are unfit for edible crops, the poor farmers are compelled to
cultivate despite warnings by the local agricultural authorities. They cannot wait for the

suggested afforestation which may take many years to generate income.

44. FOREST

Forestation is one of the most viable and economical way for improving the surrounding
air environmental conditions. All water treatment plants liberate foul smelling hydrogen sulphide
(H>S) gas, which is one of the earth gases. It also causes eye & respiratory track irritations. In
the past, the project had approached the Forest Department for the project area forestry
plantation on 44 acres. A comprehensive proposal including the nature of species compatible to
such hard conditions and the manner of plantation was developed by them and submitted to the
project management [Annex-9]. The audit team was surprised to note that the project personnel
were unaware of any such proposal. The environmental conditions could have qualitatively
improved if plantation had been chosen in the very beginning of the project. It is yet never too

late and the increase in forestation acreage should be a permanent objective of the project.
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51.. FUNDING

CHAPTER 5.

FINANCIAL ASPECTS

CHAPTER 5

The project was to be funded by Government of Pakistan, Government of the Punjab,

Export Promotion Bureau (EPB), UNDP and Kasur Tanneries’ Association as per revised PC-I.

A formula to share the costs was mutually agreed upon. The statement of sources of funds,

which was prepared after the closure of project by the management as given below shows that

EPB and Kasur Tanneries Association failed to pay the agreed amounts. This leads to a

conclusion that public-private partnership has failed in funding management. The tanners

though committed in the beginning, were not ready to pay their share considering a burden.

Instead they have been thinking to jeopardize their business.

Originally PC-1 was approved for Rs. 263.84 million with details of each head and later

on project was proposed to be revised for Rs. 497.245 million but finally it was administratively

approved for Rs. 424.476million without any head wise breakup. Hence the head wise breakup

could not be worked out.

Statement Showing the Source of Funds (Rupees in Million)

s | temeoipnor | Poposedshrcco | Fundorecaved agans
1 Gowt. of Pakistan 9.950 9.950
2  |Gowt. of Punjab 141435 280.433
3 Export Promotion Bureau 127.343 80.00
4 Tanneries Association 20.000 8.484
5 UNDP 125.750 116.199
Total 424.478 495.066

There was a shortfall of Rs.58.859 million due to non-receipt of agreed shares from the

sponsors. Payables of Rs.47.343 million and Rs.11.516 million are due from EPB and KTA
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respectively. The department admitted the finding and replied, "KTWMA is pursuing the matter

and expects share will be deposited soon”

It is important to recognize and appreciate the extra contribution of Rs.139 million made

by the Government of Punjab to fill the finding gap at a critical time in order to save the project.

52.  FINANCIAL AND ENVIRONMENTAL LOSS DUE TO DELAYS

The project was actually delayed by 48 months. This delay resulted in financial loss to

the government and also led to environmental damage. The financial loss is computed below:

No. | Loss (Rupees in million)

Loss due to revision of cost estimate
1 132.399
396.240 (Revised PC-l) - 263.841 (Original PC-I)

Loss due to electricity bills
2 26.400
Rs.0.55 million x 48 months

Loss due to salaries
3 16.320
Rs.0.340 million x 48 months

Loss due to telephone charges
4 0.624
Rs.0.013 million x 48 months

Total 175.743

This loss of 175.743 million sustained to the government is only due to non-completion
of project in time due to management failure. This is to be noticed that the loss incurred in the
procurement exercise is not included in this list. This huge financial loss has occurred only and

only due to poor performance of the concerned authorities.

This delay has also been a matter of environmental damage. Untreated water was
continuously discharged to Sutluj River at the rate of 8000 cubic meter per day. This

environmental loss can not be quantified in term of Rupees.

The department admitted the finding and stated, “Had the donors timely honored their
commitments and governments at the federal and provincial levels not frequently changed,
huge financial and environmental loss mentioned in the report would have been avoided”. The
reply was not satisfactory, had the department pursued at personal level the situation would

have been better.
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53. PROCUREMENT ISSUES

To analyze the procurement issues, the sample was limited to the procurement of
laboratory and process of procurement. The laboratory equipment procurement exercise was
performed by the local senior management whereas the process equipment was supplied by
UNIDO. During audit, it was felt that perhaps UNIDO was given a free hand in pricing and
provision of the equipment. The Environment Protection Department and its subsequent Project
Management have admitted that the equipment supplied by UNIDO had discrepancies against
specifications. Fair competition for the purchase of expensive equipment was not conducted.
The procurement of equipment and chemicals procured by project personnel has been an issue.
The management committee refused to release last payments to the suppliers since the price
accepted originally in the tender had been over two fold than the real original/market price. The
tannery association personnel conducted an exercise in this regard and lodged official complaint
with the price comparison data which is an evidence of avoidable financial loss (Annex-10). The
laboratory equipment procured in the year 2001 is still not operational due to non-cooperation of
the supplier. Payment of Rs. 40.162 million as technical assistance to the foreign consultants
appears have made a marginal benefit to the project. The finding of equipment non-compliance
has been admitted by the department and stated, “5 No. submersible pumps have been

replaced and the replacement of 23 No. valves and 2 No. central columns are under process”.

54. OPERATION AND MAINTENANCE COST ISSUES

Expenditure of Rs. 27.420 was incurred during the year 2001-2002. This included repair
and maintenance cost of Rs. 9.99 million. This amount was spent without proper allotment in

accordance with the pre-defined pro-rata basis among the stakeholders.

In accordance with the revised PC-I, the recurring cost of operation and maintenance of

the project will be shared by the stake holders for the first five years is as shown below:

I. Tanneries Association 50%
ii. Municipal Committee Kasur 15%
iil. District Council 15%
iv. Government of the Punjab 20%
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After five years, all the cost will have to be borne by the private tannery owner

representative body i.e., Kasur Tanneries Association.

According to proposed Annual Operating Budget, total amount required for Operation
and Maintenance of the project will be Rs.48.690 million per annum 50% of which i.e. Rs.24.345
million will be contributed by the tanneries. It means that the tanneries will have to pay at least
Rs.8.33 per cubic meter of the water treated (if daily volume of effluent remains 8,000 cubic
meters per day). It is expected that the business of tanneries will grow and flourish in the next
five years to bear the cost of treatment, now being subsidized by the government. The
environments friendly support of the project shall hope fully create greater customer support
especially for the exportable leather goods. In the long run, commitment of tannery owners shall
be inevitable to pick up all maintenance costs of this valuable project in order to maintain its

sustainability.
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CHAPTER 6.

THE NEW LEATHER PROCESSING TECHNOLOGY

6.1. THE ECOLOGICAL PRE-TANNING

There is a pre-tanning phase for treatment of hides and skins. In comparison with the
classical chrome based wet blue process used world-wide, a new pre-tanning process in leather
technology based on colloidal silica is fast developing in Europe to compete with the mostly

non-regulated tanneries of Asia and other regions in order to drive down the costs of pollution.

Hides are tanned in order to render them rot-proof and amenable to the cutting
treatments which they must subsequently undergo for the manufacture of clothing or other
leather goods. The chemical agents traditionally used in this process are chrome-based
products and other metal salts and it is these, in fact, which are the source of the serious
damage caused to the environment by this industry. The non-pollutant features of silica,

however, justified new and more detailed investigations.

In the new technology, silica is used in extremely small particle size known as colloidal
silica for pre-tanning. These particles are a little bigger than the molecules and remain
suspended in liquid solution, though not visible to the eye. Its results proved to be particularly
worthwhile at the pre-tanning phase, which is the rapid processing of fresh hides carried out

initially to guarantee their preservation before they are later transformed into finished leather.

The new pre-processing is, in fact, even more advantageous because, during the actual
tanning, the chrome-based products used in this phase is almost entirely absorbed by the
leather. Here, the effluent becomes chrome-free. As a result, the concentration of chrome
present in the final waste drops to zero. In addition the fixing and quality of the leather are
improved. At current market cost of Rs. 60 to a $, the rough market cost of using this technology
works out to be overall 30% less processing charges for which the tanners need to be educated
and motivated. The non-toxic silica is extracted from pre-tanning waste to manufacture gelatin

for use in the food, pharmaceutical and cosmetics industries.
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Figure 12: Leather Produced by New Environment Friendly Technology

A new ecological white stabilized intermediate (WSI) for tanneries has been developed,
which is obtained through new types of colloidal silicas with very small diameter (between 6 and
10 nm). This process leads to great quality improvements in the final leather produced; drastic
reduction of the chrome pollution to comply with new European regulations; reduction of around
25% of the chemicals used; reduction of the labor cost of around 30%; the recycling of the
wastes (non-toxic, since the colloidal silicas are food authorized) for the production of collagen
hydrolysates for the food, pharmaceutical and cosmetics industries; a general saving for the

tannery fixed at a conservative 30% compared with the classic wet blue process.

The new silica based process of tanning provides an economically viable and
ecologically safe alternative technology. It should not be viewed as the intellectual property of

European tanners alone as it can be equally beneficial for Pakistan and other countries.

The concerned department requested to provide environmental and economical
comparisons of the new ecological tanning. The comparative details as reported by the
researchers have already been provided in this chapter. The contact can be found in the

references'® (Part-iii) for the reader’s concern.
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10.

11.

12.

13.

FINDINGS

SUMMARY OF AUDIT HNDINGS

The stagnant ponds spread over 400 acres containing hazardous tannery
effluent have been evacuated. Some of the land owners have started

cultivating edible crops on the evacuated land which is a health hazard.

Chromium recovery pilot plant has demonstrated effective recovery of

chromium from the exhausted chrome liquor.

Two pumping stations installed to pump the tannery effluent to the plant have
high risk of failure due to break downs. There are no provisions developed to

handle the effluent water during break downs.

Some of the procured equipment is substandard.

Drains and channels reflect inferior quality of construction and design.
The tanners did not own the idea of constructing grit/grease chambers.
No provision was found for the leachate monitoring.

Some of the training was provided to the tanners regarding cleaner
production techniques. Some of the techniques like mechanical desalting and

batch washing have been adopted.

Implementation of worker health and safety practices at shop floor level is

almost non-existent.
“Polluter Pay” principle has been implemented though at subsidized rates.

Rammed clay layer was not appropriately laid. It was observed that the layer

had slipped off at various places, exposing the geo-membrane.

Implementation of ISO 14000 Environment Management System standard
was neither envisaged in the project nor was any steps taken to implement

these standards during the currency of the project.

Health situation has not shown any improvement in the city as there is no
noticeable trend observed so far in the registered cases of common infectious

diseases.
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14, Fish population in the Sutluj River has declined.

15. Delay of four years in project completion led to an increase of Rs.175.743

million in the project cost.

16. There was a short fall of Rs.58.859 million due to non receipt of agreed

shares from two sponsors i.e., Export Promotion Bureau and Kasur

Tanneries Association.
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PART-1II CONCLUSIONS & RECOMMENDATIONS

CONCLUSIONS

1. The evacuation of stagnant pools spread over 400 acres of land has been achieved. As a
result the tanners and people are satisfied and happy over almost odor free environment.

2. Appropriate level of control has been exercised over the harmful solid waste and polluted
wastewater from tanneries. However, innovative and developmental input over the
improvement and living conditions in Kasur is rarely observed.

3. The Common Effluent Pre-Treatment Plant has been able to remove all the hazardous
impurities from the tanneries’ wastewater except the sulphide content.

4. Health conditions have rarely improved as there is no noticeable decline in the registered
cases of infectious diseases.

5. The pre-treatment of the wastewater is a benefit of the total incurred expenses. Perhaps the
process is highly electricity intensive leading to high treatment cost and hence not
sustainable. The sustainability of the project would require technically sound,
administratively strong and effective plant management in addition to the enhanced
commitment from the tanners as they will have to bear the total cost of operation and
maintenance after five years. The management would require incorporating innovative ideas
to economize the process since the failure of plant operation and lack of timely repairs
would lead to discharge of the total effluents untreated to the River Sutluj.

6. The equipment was purchased without fair competition. For supply of imported process
equipment, perhaps, free hand was granted to UNIDO, which resulted in non-competitive
prices.

7. The project management did not fully involve the industrial stakeholders’ and community to
participate in the project implementation.

8. While designing the project, the consultants did not give due consideration to local
requirements for cost effective implementation. This resulted in poor performance of
pumping stations, high treatment cost in terms of electricity consumption etc.

9. Technically, sound local counterparts were not engaged for the optimum utilization of
expertise and transfer of technology from the foreign consultants. The department admitted
this finding and stated, “It is the experience gained at this project which is now utilized for

pollution control in other parts of the country like Sialkot.”
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10.

11.

With the development of new silica based pre-tanning and environment friendly leather
technology, such a project was perhaps not needed. Especially when the project was
delayed, the new technology could have been incorporated in the project.

Implementation of the National Conservation Strategy is a great challenge for a country like
Pakistan. The delayed but successful completion of the project reflects the commitment to

improve our environment.

RECOMMENDATIONS

There should be a ban on cultivation of edible crops on the reclaimed land and use of Rohi

Nallah sewage for irrigation purposes.

A model setup of a pilot tannery could have been a better alternative to demonstrate the
benefits of silica based new leather technology which is fast developing in Europe to drive

down the economic and pollution costs.

KTWMA, District Health Authorities, Public Health Engineering Department, Kasur
Development Authority, and MCK need to evolve a community wide initiative to integrated

health awareness programs with potable water as a core issue.

To avoid loss of foreign exchange due to inexcusable delays, time control management

mechanism must be adhered for civil works and procurement of equipment.

The management roles and responsibilities should be clearly defined to avoid project time

over runs. Personnel should be employed with necessary set of competencies and skills.

Standard procurement guidelines should be followed and the procurement procedure should

be transparent to allow fair competition.

Material balance studies are required as there is a great difference between the effluent

inflow to the plant and the pre-treated water outflow.

The project should establish a strong training wing for sharing and imparting knowledge
particularly related to cleaner production techniques, occupational health and safety, and

technological advancements etc.

Reservoirs of appropriate capacity need to be constructed to contain the risk of effluent

overflows due to breakdown of pumping stations.
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10.

11.

12.

13.

Solid waste management system needs improvements in services. The department

admitted this finding and has initiated work scheduling in this context.

An independent working group needs to act as a transparent and practical arm for reporting

of performance under ISO 14000 in future projects.

Alternative methods of generating energy from the combustible waste available in the

project should be developed instead of highly electricity intensive aeration process.

Increasing the forestry acreage in Kasur district and the up-gradation of plant for the

improved quality effluents should be a permanent objective of the project.
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11.

12.
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PART-IV ANNEXES

ANNEX 1

PROJECT IMPLEMENTATION SCHEDULE/WORK PLAN

The project will be implemented over a 3 and a half year period, beginning July, 1995;
Physical implementation of major civil works would commence by early 1996 and would be
completed by end 1997. Delivery and installation of equipment would take place during 1996 to
1998 as per implementation of the Work Plan. The Consultants are expected to be fielded soon
after the project approvals have been accorded, and the Project Manager/National Project
Director (NPD) will prepare a detailed work plan, after prerequisites and preconditions are

available and/or fulfilled, i.e. before the project is actually launched.

The envisaged sequence of the main project activities is as under:

1. Recruitment and/or selection of the NPD-and Assistant NPD by July and August 1995

respectively.

2. Introduction of cleaner technology including chrome recovery by-product plant and related
training activities Oct. 1995 to Dec. 1996.

3. Review of the existing designs of the drainage- system tendering and award of contract for

equipment supply Oct, 1995 to Dec.1996.

4. CETP and sludge disposal. Review of the existing designs, surveys, tendering and award
of contracts Oct. 1995 to Dec. 1996.

5.  Final scrutiny of technical specifications/verification of the existing bidding documents and
starting of equipment requisition procedure both for sewerage and CEPTP, evaluation and

selection of equipment during April-September 1997.

6. Commissioning of the construction work and subsequently installation, test run and

commissioning of the equipment/systems /plants June 1998 to end 1998,

7. Training activities will be conducted continuously; waste treatment related training will

coincide with progress on establishing the CEPTP;
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8.  Technical assistance activities will proceed simultaneously with implementation of KTPCP.

9. A detailed table schedule of the Phase-1 is attached herewith.

PROJECT IMPLEMENTATION WORK PLAN
PHASE I.
October 1995 - end 1996

REMARKS: Itis assumed that each entity is going to be implemented by a different contractor

what can result in overlapping of the works
Technical Assistance, staff and miscellaneous costs should be included later Exchange rate:
1 US$=Rs 26
1. EVACUATION OF THE STAGNANT POOLS
1.1 REVIEW OF THE EXISTING DESIGNS
Taking into the account the works already started by tanneries.
1.2 SURVEYS

Ground and soil surveys (ground configuration and soil structure and load bearing

capacity) from stagnant pool No. 1 Pandoki Outfall along the Depalpur road.

1.3 TENDERING PROCEDURE AND AWARDING THE CONTRACT FOR THE
CONSTRUCTION OF THE FINAL OUTFALL ON THE "TURN-KEY BASIS"

14 DETAILED STRUCTURAL DESIGN
1.5 CIVIL WORKS
All the works completed.
Period: October 95 - December 1996
Funding: GOP Rs 45,318,000
2. IN-HOUSE TANNERY EFFLUENT PRETREATMENT

2.2 SURVEYS
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Ground and soil surveys (ground configuration and soil structure and load bearing
capacity) at the locations of screen and grit/grease chambers within each tannery (it can

happen that a couple of smaller tanneries could be connected to one common chamber)

Additionally, places to install water intake flow meters should be defined within

each tannery.

2.3 TENDERING PROCEDURE AND AWARDING THE CONTRACT ON THE "TURN-KEY
BASIS"

The work will comprise detailed designs, construction of screen and grit/grease

chambers and

2.4 DETAILED STRUCTURAL DESIGNS
2.5 CIVIL WORKS
Construction of screens and grit/grease chambers

Period: Oct. 95-Dec. 1996 (Provided that several contractors are engaged

and job divided for example to three main

Note:  Total implementation for 180 tanneries is estimated to require 20-40 months of

one civil engineering team (3-4 workers)
Funding: GOP Rs 1,755,000
2.6 INSTALLATION OF FLOW METERS
Period: Jan. 96 - March 1996
Funding UNDP US$ 39,000
2.7 SOLID WASTE TRANSPORT AND HANDLING

Tannery solid waste presently spilled all over clusters and creating blocking of the
channels and roads will be separated by in-house pretreatment but U has to be

simultaneously collected and transported at the disposal site.

Bulldozer, 18 tractors. 30 trailers and 3 vacuum tankers are estimated to be

needed in final phase. In this (I) phase it is recommended that 1 bulldozer, 12 tractors, 20
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trailers and 2 vacuum tankers. The rest can be purchased in accordance with actual
needs.

Period: purchase order placed: Feb. 96
equipment supplied: March 96 - June 96

Note: Even if all the chambers are not constructed other tannery -wastes like
fleshing, trimmings and shavings can be regularly disposed off what will significantly

improve the present situation.
Funding GOP Rs 8,450,000
2.8 SOLID WASTE DISPOSAL

Landfill for disposal of tannery wastes including access road should be constructed
at disused railway track In the extension of the CETP and sludge disposal ponds. An area

of 80 x 500 m should be arranged in the first phase.
2.8.1 Surveys
Ground configuration, ground water depth and soil structure should be investigated
2.8.2 Tendering procedure and awarding the contract on the "turn-key basis”

The work will comprise detailed designs and construction of the landfill, road and

drainage system.

2.8.3 Detailed structural designs

2.8.4 Civil works
Construction of min, 75% of total screen, grit/grease chambers
Period: Oct. 95 - Dec. 1996
Funding: GOP Rs 1,300,00

3. CLEANER LEATHER PROCESSING TECHNOLOGIES

3.1 CONTROL OF LEATHER PROCESSING OPERATIONS APPLIED

Water consumption and exhaustion will be specifically checked and re

commendations for improvements made.
3.2 Cr-R.ECOVERY PILOT PLANT

3.2.1 Revision of the existing documents and detailed equipment specifications
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3.2.2 Tendering and awarding of the contract for equipment supply 3.2.3 Equipment
supply
3.3  TRIALS AND TRAINING

Trials of some cleaner technologies (like manual desalting etc) will be made .and

tanners will be trained in practical application of water and chemicals saving,

At the same time trials and evaluation of the Cr-recovery pilot are going to be

performed.
Period: Oct. 1995 - Dec. 96
Funding: UNIDO US$ 242,000
GOP Rs 3,588.000©
4. DRAINAGE SYSTEM
4.1 REVIEW OF THE EXISTING DES1GNS

The conceptual designs and calculations will be only briefly re-checked since no

significant
4.2 SURVEYS

Ground and soil surveys (ground configuration and soil structure and load bearing

capacity) along the drainage lines and only the locations of the pumping stations.
43  TENDERING AND AWARDING THE CONTRACT FOR EQUIPMENT SUPPLY
Sewage pumps and fine screens

4.4 TENDERING PROCEDURE AND AWARDING THE CONTRACT FOR THE CIVIL
WORKS AND EQUIPMENT INSTALLATION ON THE "TURN-KEY BASIS”

4.5 DETAILED STRUCTURAL DESIGN

4.6 CIVIL WORKS
Works can commence in Dingarh and N. Nagar areas (30%)
Period: Oct. 95 - Dec. 1996
Funding: GOP Rs 3,640.000

5. CETP AND SLUDGE DISPOSAL PONDS
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5.1 REVIEW OF THE EXISTING DESIGNS

The conceptual designs and calculations will be reviewed and modified in

accordance with newly chosen site for sludge disposal.
5.2 SURVEYS

Ground and soil surveys (ground configuration and soil structure and load bearing
capacity) of the whole area (80 x 2,000 m).©

5.3 TENDERING AND AWARDING THE CONTRACT FOR THE FOREIGN-EQUIPMENT

SUPPLY
Screens & compactors - equalization aerators
sludge pumps - lime mixers & pumps
car (pick-up) - pH &, flow measuring
laboratory - sludge drainage pumps

5.4 TENDERING PROCEDURE AND AWARDING THE CONTRACT FOR THE CIVIL
WORKS LOCAL EQUIPMENT SUPPLY AND INSTALLATION OF ALL THE EQUIPMENT
ON THE “TURN KEY BASIS”

containers

water supply - DG-sets

truck - electricity supply
transformer - compenser
MMC - illumination
Telephones - cabling

55 DETAILED STRUCTURE DESIGN
5.6 CIVIL WORKS
Works can commence (30%)
Period Oct. 95 — Dec. 1996

Funding: GOP Rs. 19,240,000
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ANNEX-2

PROJECT OBJECTIVES

Objective 1.

Containment of environmental degradation caused by the indiscriminate discharge of

toxic effluent by Kasur tanning industry and creation of cost-effective infrastructures for

improvement of overall working and living conditions in Kasur.

1.1 Output 1: Evacuation of tannery effluent from stagnant pools and the land ready for

111

1.1.2

1.13

114

1.15

reclamation

Main activities for output 1:

Finalization of design details, drawings and tender documents; tendering
process; evaluation and awarding etc.

Construction of a final outfall drain (or the @reen Channel@f about 8.4 km length
for taking the treated effluent from the pre-treatment plant to the Pandoki outfall
drain, from where it will discharge into a branch of the Sutlej river.

Construction of an interception (lateral) channel along the ®tagnant pool No 1" to
prevent further inflow of storm water into this largest stagnant pool area. The
channel will be connected with the final outfall drain for carrying away the storm
water.

Coordination with other construction works under the project ensuring the inflow
of tannery effluents to the pools will be conducted to the common effluent
treatment plant for treatment before discharging into @e final outfall drain.
Continuous supervision of the natural evaporation (estimated at 1000 mm to
1500 mm per year) of the accumulated waste water in the stagnant pools
ensuring that the land areas will be ready for reclamation and further use in
accordance with the future town planning.

1.2 Output 2: Establishment and operation of a tannery effluent drainage and collection

121

1.2.2

system within the three main tannery areas of Kasur (Dingarh, Kot-Abdul
Quadir, Niaz Nagar and Younus Nagar).

Main activities for output 2:

Finalization of design details, drawings and tender documents; tendering
process, evaluation and awarding etc.

Rehabilitation and extension of the Dingarh sewer lines. Since the establishment
of a proper sewer system according to sound hydraulic principles has to be done
in combination with "in house arrangements” in the tanneries themselves,
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detailed design of the works under this activity heading will be finalized during
project implementation.

1.2.3 Construction of a collector channel parallel and close to Rohi Nallah and of a
pumping station. Through this collector channel effluent will flow by gravity to the
pumping station from where it will be pumped over the ridge to the so culled
"Pucca Drain".
1.2.4 Rehabilitation and prolongation of the "Pucca Drain" to the Kot Moulvi/A. Quadir
cluster of tanneries. All tannery waste water including from Dingarh cluster will
flow by gravity to the pre-treatment works.
1.2.5 Development of a drainage plan for two clusters namely Kot-Abdul Qadir and
Niaz Nagar so as to guide the tanners of proper operation and maintenance of
their sewer system in their existing self help scheme. This is expected to reduce
the current maintenance costs and ensure better flows of effluent, thus
preventing settling of solids or blockage in the sewers.
1.2.6 Construction of a central collector drain and a pumping station for Younus Nagar
cluster, pumping the wastewater into the “Pucca Drain".
1.3 Output 3: Establishment and operation of a common tannery effluent primary
treatment plant (CEPTP) including a simple analytical laboratory with
local staff well trained in their operation and maintenance of the plant.
The plant is designed for treatment of a total effluent volume of 13,000
m®/day including 20 % of sanitary waste water which is set at year 2007.
The proposed treatment system consists of screening, vertical
sedimentation and biological purification in a naturally aerated lagoon
system with a retention time of over four days. To avoid shock loads and
obtain a more homogeneous quality of wastewater, which is better for the
biological process equalizing tanks with a retention time of 24 hours have
been incorporated in the design. The expected elimination of pollutants is
as follows:

Suspended Solids 95%

C.O.D. 55%

B.O.D 65%

Sulphide 98%

Chromium 95%
The simple analytical laboratory at the CEPTP site is for the purpose of
monitoring affluent characteristics and parameters, thus optimizing the
plant performance, It will also analyze and monitor the groundwater status
at the site for the treatment plant, along Pandoki Outfall, and around at
the landfill area etc. The data stored and processed in a computer unit
(PC with appropriate software) will also serve the laboratory and the
tanners as a data bank on low-waste leather and treatment technology.

Main activities for output 3:
1.3.1 Finalization of detailed designs including structural design and drawings for the

civil works and equipment and tender documents; tendering process, tender
evaluation and awarding, equipment requisition etc. (During the finalization of
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1.3.2

1.3-3

1.3.3

134

135

detailed designs for implementation of activities under this output, consideration
will be given to the introduction of artificial aeration by means of surface aerators
at a later stage in order to solve the anaerobic odor problem as well as to
increase the overall efficiency of the plant.)

Carrying out civil construction works for the in-house pre-treatment works.
Installation of coarse screens and simple grit/grease chambers in every tannery
to protect the sewer system from clogging by coarse floating or settle able
matters. Erection of small-sized tanks within each tannery in Order to reclaim pan
of the sludge as, well as for installation of four settling tanks within the tanning
area to reduce the BOD concentration load before the effluent is lead to the
treatment plant is also foreseen.

Carrying out civil construction works for CEPTP including the laboratory and a
main control and project building at the disused railway track near "Stagnant
Pool" No.2.

Supervision to the national contractors executing the construction works on the
plant and other related components.

Installation, acceptance test and commissioning of the plant and other related
components.

Training on operation, maintenance and repair of the plant as well as operation of
laboratory equipment and application of analytical results, including regular
monitor the possible contamination on the environment, particularly on the
ground water at the treatment plant etc. Concerned local staff will be trained and
better aware of specific issues and problems associated with joint tannery
effluent systems to disseminate and apply the expertise gained elsewhere.

1.4 Qutput 4: Establishment and operation of a solid waste disposal system including

141

14.2
143

144

sanitary landfill for handling tanneries©solid waste and dried sludge
generated at the treatment plant.

The landfill site which will be connected by a causeway to the pre-
treatment plant will be sealed by an impermeable clay layer. Over this
clay layer a drain, consisting of a series of fine to coarse material will be
laid.

One bulldozer for coverage of the (often foul smelling) waste regularly
and five tractors, ten trailers and five dump trucks are among those
provided under the project. These vehicles will be used for the
transportation of dried sludge from the pre-treatment plant to the landfill
site as well as for solid waste collection from the three tannery clusters.

Main activities for output 4:

Finalization of design details, drawings and tender documents; tendering
process, evaluation and awarding etc.©

Construction of the selected landfill site and access road.

Requisition of related equipment for compacting, collection, removal and
coverage of solid and dried sludge.

Elaboration of a waste management plan including a transport plan.
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1.4.5 Regular monitoring of the possible influence of leachate on the environment,

particularly on the ground water at the landfill and along the Pandoki outfall etc.

objective 2

Improvement of tanners© existing inadequate technical, managerial and

environmental knowledge and skills to create sustainable development of tanning activities

and enhance the quality of the leather industry, facilitating an improvement of the overall

living and working conditions of the tanners in Kasur as well as the environmental

awareness of the people at large.

2.1 Output 1. Introduction and demonstration of some low waste leather processing

2.11

21.2

2.1.3

2.14

215

methods to be selected on the basis of their viability in Kasur tanning

industry such as:

- Mechanical desalting (to reduce the amount of chlorides), manual and
in specially built wooden drums. (The long term target should be
processing of, preferably, fresh (or chilled) and dried hides and skins).

- Improved process control, better general and water housekeeping
(float volume, temperature and batch rinsing).

- Recycling of floats (mainly exhausted chrome, floats).

- Use of environmentally acceptable and low health risk chemicals (co-
benzidine dyestuffs, bio-degradable surfactant; avoidance of PCP
based biocides); avoidance of organic solvents in degreasing and
finishing.

- Better use and/or removal of solid waste; protection from and
collection of shavings and Carbon dioxide de-liming methods in larger
and mechanized tanneries,

Main activities for output 1:

Re-appraisal of the processing methods presently followed by the tanneries
concerned, monitoring of the pollution generated. ©

Selection of typical tanneries for introduction and application of the above
identified or other low waste processing method;

Demonstration of trial batches on the basis of modified methods, tests and
evaluation of the quality of leathers produced and analysis of the effluents and
wastes discharged etc.

Organization of seminars and courses designed to upgrade the knowledge of
basic principles and carrying out various processes for tannery managers,
foremen and operators.

Dissemination of the most suitable and viable methods selected in the
demonstration exercises for gradual utilization in other tanneries.
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2.2 Output 2: Installation and operation of a chrome recovery pilot plant (possibly

221

2.2.2

2.2.3

224

225

combined with utilization/conversion of some types of solid waste) within
the tanning area to demonstrate the possibilities of recycling of chemicals
such as chrome and conversion of tannery wastes such as fleshing into
animal feed, gelatin, tallow and other by-products of commercial value.

Main activities for output 2:

Review and selection of a suitable site for the plant to be set up (it is foreseen
that the site would be within or adjacent to a medium size tannery or the project
Facility-cum-Training Centre).

Finalization of detailed designs including drawings for related civil construction
works and equipment Specifications.

Carrying out construction works and equipment requisition; installation of
equipment and commissioning of the plant.

Organization of on-the-Job training programs on plant installation, operation
and maintenance as well as benefits of methods like chemical recovery and by-
products conversion etc.

Evaluation of the plant performance results including the economic and
technical viability for its duplication by some of the larger tanners and
exploration of the feasibility for subsequently setting up a central and common
plant or several similar individual units.

2.3 Output 3. Development of a comprehensive package of baseline data and

231

2.3.2

2.3.3

234

2.35

2.3.6

measures designed to improve tanners@ccupational health and safety at
works and to promote environmental awareness of the Kasur population
at large.

Main activities for output 3:
Consolidation of the baseline data available relating to the impact of tanneries©

operations on the environment and various health risks for the workers and the
town population;

Conducting measurement of the micro-climate in line with WHO Standards for
maximum concentration of potentially harmful and toxic agents in tanneries;

Promotion of strict adherence to safety at work regulations including appropriate
safety measures for machine operators for improvement as required,;

Dissemination of information on chemicals safety data (e.g. simplified safety data
sheet), on maximally admissible concentrations of gaseous harmful substances;

Preparation and posting of signs, instruction boards on proper and safe handling
of machines and equipment; dissemination of information on chemicals safety
data etc.

Preparation and distribution of manuals, papers, handouts, videos and
organization of environmental protection oriented seminars and workshops to
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facilitate related training programs under the projects and promote the general
environmental awareness of the people at large.

Objective 3

Creation of an enabling institutional environment facilitating provision of improved urban

services, smooth project implementation and implementation of the "polluters pay"

principle and carrying out preparatory actions for the remainder of the Kasur

Environmental Improvement Programme and other social improvement actions.

3.1 Output 1.

3.1.1

3.1.2

3.1.3

3.14

3.1.5

3.1.6

3.2 Output 2.

Operational capabilities of Municipal Committee Kasur (MCK) are improved to
provide better urban services with respect to solid waste, drainage desludging
and sewage.

To achieve this advisory assistance will be provided by an all-round
municipal engineer of one year, with a thorough understanding of procedural,
organizational and financial arrangement required for such improvements. This
assistance would also provide an input into the feasibility study for the remainder
of the KEIP components, particularly as they relate to MCK, such as the
rehabilitation of the sewage pumping station and sewerage network and the re-
sectioning of the Rohi Nallah. It is envisaged that the advisor would be assigned
to the MCK. Chairman, but would work closely with the municipal engineering
and public health departments.

Main activities for output 1.

Finalization of the expert® Job description, identification, recruitment and
fielding of expert

Assessment and presentation of MCK® present capabilities, resources and
operational procedures.

Development of programmes, schedules and routines including improvements
thereof on the basis of present MCK® resources.

Conducting revised operational procedures and review of implementation
options.

Preparation of a plan for MCK®& overall operational improvement including
additional equipment etc.

Preparation of specific municipal services and investment requirements for
inclusion in the feasibility study for the remainder of the KEIP.

The 1981 Outline Development Plan for Kasur will be upgraded to an
extent as to guide its urban development and prepare a specific detailed plan for
an industrial zone identified to be set up on the freed stagnant pool area.

This work can be carried out by the Housing and Physical Planning
Department in association with the MCK urban planning officer (and for the latter
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pact in association with the Punjab Small Scale Industries Corporation and
landowners). A short-term catalytic advisory technical assistance will be provided
under the project, comprising three short inputs of one month each (3 w/m) of a
senior expatriate Urban planner.

3.3 Output 3: Establishment of systems to facilitate the application of the
"polluters pay" principle.

To facilitate the fulfilment of this output, the Government of Punjab will
empower the KDA and KTWMA with the necessary enforcement authority in
respect to installation of water meters at every tannery. The approval and
collection of tariffs, etc. The government of Punjab will also empower the Deputy
Commissioner of Kasur with the necessary enforcement authority in case of non
compliance, non-patrticipation, and payment delinquency by existing tanneries as
well as those to be established. These actions of empowerment will be made
available before the start of the project.

Main activities for output 3.

3.3.1 Finalization of detailed plans including equipment specifications, work
arrangements and mobilization of resources including requisition of water meters
for installation at the tannery.

3.3.2 Installation of water meters at all water pumps of tanneries to measure the water
consumption in every tannery as a basis for charges.

3.3.3 Finalization of revenue control and reporting system; staff recruitment and
assignment; establishment of tariff and schedule for revenue collection by the
KTWMA from the tanners.

3.3.4 Dissemination and undertaking of other advance preparatory activities ensuring
smooth implementation of the collection of charges.

3.3.5 Preparation of a draft legislation for consideration of the Government of Punjab to
establish a Tannery Waste Abatement Fund and adopt a necessary mechanism
making tanners in other tanning areas within Punjab province pay for the
environmental pollution caused by their tanning activities.

3.4 Output 4: A feasibility study for the remainder of KEIP enabling investment and
possible funding decisions.

The study should focus especially on:
- Assessment of the needs of the local communities and stakeholders.

- A drainage and sewerage master plan for Kasur (storm water as well as
sewage).

- The development of a common final effluent treatment plant, which will
treat both pro-treated varieties effluent from the tannery pre-treatment
plant of the project as well as sewage from the rest of the town.
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- Support in the finalization of the re-sectioning of the Rohi Nallah proposed
under GOP funding:

- Rehabilitation of the sewerage pumping works and existing town sewers.

- A resource mobilization strategy designed to secure appropriate grant
and concessional loan financing for the full completion of the programme.

The feasibility study which would require about 10 w/m of expatriate and
10 w/m of local consultants will be carried; out under subcontracting
arrangements.

Main activities for output 4.

3.4.1 Preparation of terms of reference (TOR) for the feasibility study.
3.4.2 Review and finalization of TOR.

3.4.3 Acquisition of land for utilization in stage Il of KEIP.

3.4.4 Invitation and evaluation of proposals from interested subcontract
candidates, preparation of agreements, subcontract awarding etc.

3.4.5 Monitoring of subcontract implementation.

3.5 Output 5: Three pre-feasibility studies namely Women in Leather, children in
Leather Industry and Health Monitoring in Kasur to facilitate follow-up action by
the concerned authorities and interested donors.

i) Women in Leather Industry in Kasur:

Study of women® position in the tanneries’ clusters in Kasur, with the particular
objective to find "entry points" for women into the leather sector. Some topics to be
studied particularly are the present and potential role of women in the PSIC Leather
Services Centre. Recommendations would be made regarding concrete steps to involve
women in present or future leather work in Kasur, including training programmes,
demonstration centers and credit systems and to improve mother health among the
tannery workers and residents of Kasur. The study will also investigate the most feasible
organizational, arrangements and prepare a detailed work plan. It is envisaged that the
study would require 1 w/m of an expatriate sociologist and 2 w/m of a local sociologist.

ii)  Children in Leather Industry in Kasur:

Child labor is often found in Pakistan in general and also in Kasur. This study will
investigate the situation for children working in tanneries or in associated and related
works. Based on the investigations and the magnitude of the problem, recommendations
will be made regarding possible local solutions including measures to be taken to directly
improve child health among tannery and resident population of Kasur. It is envisaged
that the Study would require 1 w/m of an appropriate sociologist and 2 w/m of a local
sociologist.
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iii) Health monitoring in Kasur:

It is designed to prepare for establishment of a monitoring system for health
development in Kasur. This consultancy would study the present health situation based
on desk studies and interviews with medical personnel cooperation with the private and
governmental health system. The consultancy will make a detailed proposal, including
organizational arrangements, cost estimates and methodology to be applied. It is
envisaged that 1 w/m of an expatriate public health specialist would be required.

Main activities for this output.

3.5.1 Review and finalization of related Job descriptions for the expatriate experts and
preparation of Job descriptions for local consultants.

3.5.2 Determination of most appropriate local counterparts directly involved in the
related studies.

3.5.3 Identification, recruitment and fielding of experts and consultants.

3.5.4 Monitoring of the assignments and presentation and discussion of the study
findings and recommendations including agreements on follow-up actions.
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ANNEX 3

EQUIPMENT SUPPLIED BY UNIDO
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ANNEX 4

LABORATORY ANALYSIS REPORTS DATA
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ANNEX 5

DISTRICT HEALTH DATA

03/06/02 Health Management Information System for the
PRIORITY DISEASES REPORT

PERIOD: Jan-Dec. 2001

District: KASUR.
Division: LAHORE.

HEALTH PROBLEMS (Priority Diseases) CASESUNDER 5
Under | 1-4 Total< 5

NC<5= 173.3%
101. Diarrhoea.......... 13,027 18,595 31,622 18.24%
102. Dysentery.......... 2,871 5,080 7,951 4.59%
103. Acuterespiratory infections.......... 17,318 32,267 49,585 28.61%
104. Fever (Clinical Malaria).......... 2,557 5,072 7,629 4.40%
105. Cough morethan 2 weeks.......... 100 108 208 | 0.12%
106. Suspected Cholera.......... 0 0 0 | 0.00%
107. Susp_ect_ec_i M enthggococcal 0 0 0 | 0.00%

Meningitis..........
108. Palimydlitis.......... 1 7 8 | 0.00%
109. Meades.......... 2 14 16 | 0.01%
110. Neonatal tetnus.......... 1 -- 1| 0.00%
111 Diphtheria.......... 1 0.00%
112. Whooping Cough.......... 2 6 | 0.00%
113. Garter.......... 9 60 69 | 0.04%
114. suspected Viral Hepatitis 0 2 | 0.00%
115. Suspected Aids.......... 0 0 | 0.00%
116. Snake bite with signs of poisoning.......... 0 2 | 0.00%
117. Dog hite.......... 33 | 411 444 | 0.26%
118. Scabies.......... 3,766 8,350 12,116 6.99%
Total (Priority Diseases): 39,688 69,975 189.659 63%
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03/06/02 Health Management Information System for the
PRIORITY DISEASES REPORT
PERIOD: Jan-Dec. 2001
District: KASUR.
Division: LAHORE.
HEALTH PROBLEMS (Priority Diseases) CASESUNDER 5
Under | 1-4 Total< 5 % of TONC
NC <5= 49
101. Diarrhoea.......... 4,092 5,547 9,639 19.59
102. Dysentery.......... 945 1,616 2,561 5.20
103. Acuterespiratory infections.......... 6,819 11,428 18,247 37.08
104. Fever (Clinical Malaria).......... 571 1,334 1,905 3.87
105. Cough morethan 2 weeks.......... 2 13 15 0.02
106. Suspected Cholera.......... 0 0 0 0.00
107. Suspected M enthggococcal M eningitis.......... 1 2 3 0.01
108. Polimyelitis.......... 0 0 0 0.00
109. Meades.......... 10 27 37 0.08
110. Neonatal tetnus.......... 0 27 0 0.00
111. Diphtheria.......... 0 0 0 0.00
112. Whooping Cough.......... 1 7 8 0.02
113. Garter.......... 1 5 6 0.01
114. suspected Viral Hepatitis 0 0 0 0.00
115. Suspected Aids.......... 0 0 0 0.00
116. Snake bite with signs of poisoning.......... 0 0 0 0.00
117. Dog bite.......... 0 56 56 0.11
118. Scabies.......... 1,135 2,318 3,453 7.02
Total (Priority Diseases): 13,577 22,353 35,930 78
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ANNEX 6

WATER ANALYSIS REPORTS DATA
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ANNEX 7

KASUR DISTRICT FISHERY DATA
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ANNEX-8

PROJECT SURROUNDING AGRICULTURE SOIL & WATER ANALYSIS
REPORTS
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ANNEX-9

PROJECT AREA AFFORESTATION
PROPOSAL BY FOREST DEPARTMENT

AFFORESTATION PLAN

OF

Kasur Tannery Waste

M anagement Project



PART-IV ANNEXES

ANNEX-5

Name of Project

Afforestation of Kasur
Management Project

Tannery Waste

On the commissioning of the Project
the site will be most polluted one. The only
way to beat the waste will be through
acration Oxygen will be deficit.

To overcome the shortage of Oxygen
dense planting in and around the treatment

plant will be carried out with suitable
species.
Site Kasur Depalpur Road
Area 44 Acres
Left side of length to be planted infested
with Kallar, right side sandy loam.
Length to be
planned:
Ist phase 8715 plants
2" phase 1920 plants
Species Eucalyptus, Silver Oak, Shisham, Jaman
etc.
Cost of Rs.623,800.00
afforestation and

maintenance
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ANNEX-10

PRICE COMPARISON OF LABORATORY REAGENTS AND
GLASSWARE
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ANNEX-11

SUMMARY OF INTERVIEWS WITH THE TANNERY
ASSOCIATIONS

Introduction of chrome through chrome recovery pilot plant has been an achievement.
Big tanneries intend to develop in-house capability for chrome recovery.

Non-availability of appropriate drainage has been the cause of stagnant pools.
Expressed commitment to eventually take over and operate the plant.

Agreed to start plantation for environmental improvement.

Pollution charges of Rs. 4 per m® of water used were considered pretty high.

Reservation on sustainability of the project due to heavy operational and maintenance
costs.

Admitted that some training has been provided by the project. Grit chambers, chrome
recovery and mechanical desalting are the techniques that the project expatriates have
introduced for in-house pollution control.

Dissatisfaction on employee occupational health and safety issues. The tanners want
the government to make a Social Security Hospital in Kasur.

UNIDO provided first aid boxes, gloves and safety shoes of inferior quality.

Improvement in the solid waste collection management system. They were critical as
there existed no solid waste collection plan. As a result, many times the waste remains
lying around in the area. Some of the waste falls in to the open sewers and results in
blockage.

Solid waste collection shall also improve the sanitary conditions of the area.

They were familiar with new silica based new leather technology but they apprehended

that, it was expensive and hence not practiced in the country.
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