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The Member States of the European Union have decided to link together their know-how, resources and destinies. Together, 
they have built a zone of stability, democracy and sustainable development whilst maintaining cultural diversity, tolerance and 
individual freedoms. The European Union is committed to sharing its achievements and its values with countries and people 
beyond its borders.

The International Labour Organization (ILO), founded in 1919, is devoted to promote social justice and internationally recog-
nized human and labor rights, pursuing its founding mission that social justice is essential to universal and lasting peace. It is 
the only tripartite UN agency, which brings together governments, employers and workers of 187 member states, to set labour 
standards, develop policies and devise programmes that promote decent work for all women and men. Today, the ILO’s 
Decent Work agenda is helping advance economic and working conditions that give workers, employers and governments a 
stake in lasting peace, prosperity and progress.

WWF’s mission is to stop the degradation of the planet’s natural environment and to build a future in which people and 
nature thrive.

The ILES project (2016-2022), funded by the European Union and implemented by ILO and WWF-Pakistan, aims to improve 
national compliance with international labour and environmental standards. It provides necessary policy and capacity build-
ing support to the federal and provincial governments as well as extends hand holding and capacity building support to the 
enterprises from the textile and leather industry. It has introduced its targeted enterprises to different approaches/methodolo-
gies that enable them to reduce waste production, ensure efficient resource utilization as well as have better working condi-
tions, which in turn enables them to increase productivity and be more environment friendly. The project aims to contribute 
significantly to increasing competitiveness, as well as promote sustainable and inclusive growth in leather and textile sectors in 
Pakistan. 

European Union

International Labour Organization

WWF-Pakistan

International Labour and Environmental Standards Application in Pakistan’s SMEs (ILES)
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1.1 Background

1.2 Objective

WWF-Pakistan is implementing the European Union (EU) funded project titled 
‘International Labour and Environmental Standards Application in Pakistan’s 
SMEs (ILES)’ which aims at enhancing capacities of the textile and leather sector 
SMEs to adopt Smart Environmental Management Practices (SEMPs) to reduce 
the overall energy and water footprint of textile and leather manufacturing, 
in addition to addressing other relevant environmental issues such as air and 
noise pollution, and solid waste management. 

The project aims to prepare Green Tannery Design Guidelines for the tanneries 
to be developed all over Pakistan. Taking into account the recent development 
in terms of green technologies, environmental safety standards, quality require-
ments and keeping in view the compliance of international standards including 
Sustainable Leather Foundation (SLF) and the Leather Working Group (LWG) 
etc, Green Tannery Designs Guidelines will provide guidance for tannery own-
ers, managers, technicians and local authorities regarding appropriate design 
features to be used, for tannery layouts, in order to ensure cleaner production, 
energy efficiency and health and safety. By implementing these green design 
features, it would not only help tanners shift towards resource conservation and 
efficiency but also will facilitate in compliance of international standards includ-
ing LWG, SLF environmental, safety and technical standards.

The leather industry occupies a place of prominence in Pakistan’s economy, 
in view of its massive potential for employment, growth and exports. In fact, 
backed by a strong raw- material base and a large reservoir of traditionally 
skilled and competitive labour force, the Pakistan leather industry has made sig-
nificant strides during the past two decades. Notable leather centres in Pakistan 
are at Karachi, Multan, Sheikhupura, Kasur, Lahore and Sialkot.

In and around Sialkot, there are around 240 tanneries existing in 10 clusters. 
In the absence of a proper effluent collection system and no treatment facilities, 
the effluents of these tanneries are being discharged to seasonal nullahs like 
Aik, Bhed, and Pulkhu. As there is no proper landfill available for tannery waste, 
heaps of garbage can be seen everywhere. In Karachi, the sector 7A of Korangi 
Industrial Area houses around 250 to 260 units and stands as the biggest clus-
ter of the leather industry. Through export of tanned leather and leather made-
ups, the country earns over US$1 billion per annum.  Kasur houses almost 230 
tanneries spread in different clusters.  At least 68 tanneries are in operation in 
Multan and have been releasing their wastewater in irrigation canals.

This report provides a sample design and guidelines for the development of 
green tanneries in Pakistan. Under this guideline, the following layouts are to be 
developed as reference:

17
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1

2

3

1.3 Data used

1.4 Organization of report

Develop a guideline document for tanneries 
in Pakistan, taking into account the recent 
development in terms of green technology, 
environmental safety standards and quality 
requirements, keeping in view compliance of 
other international leather specific standards 
e.g., Leather Working Group (LWG), Sustainable 
Leather Foundation (SLF) etc.

Provide guidance for tannery owners, 
managers, technicians and local authorities 
regarding appropriate design features to be 
used, for tannery layouts, environmental 
measures, and to improve energy efficiency.

Provide guiding principles for drainage 
systems for tanneries.

The report aims to:

Table1: 1 Target tannery layouts

The data used in this report has been collected through meetings, visits, and discussions with WWF-Pakistan, Sialkot Tannery 
Association Guarantee Limited (STAGL) and various stakeholders. Other referred documents have been cited in thetext where 
used.

Chapter 1 of the report provides an introduction to the document and covers the basic information pertaining to the Green 
Tanner Design Guideline project, while the current challenges and practices in the tanning sector are discussed in Chapter 2. 
Processing capacity of the specific types and sizes of tanneries is detailed under chapter 3. The green tannery design consid-
erations and requirements are elaborated in chapter 4 while environmental, and occupational safety and health overview is 
provided in chapter 5. Chapter 6 covers the Green Tannery Layouts and chapter 7 concludes the report. 

© Victoria Labadie - Fotonomada
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Trimming
Soaking
Unhairing/liming
Deliming and bating
Tanning/tanyard (pickling/tanning)
Wet finishing
Crust processing
Finished products

SECTION 2
Current practices and challenges

2.1 Tanning process overview
For the purpose of this report, overall leather processing has been divided into 
three types of main processes which are:

The last process covers the entire leather processing from raw hides to finished 
products. A more detailed leather processing chart is shown in figure 2-1.

This section provides an overview of the tanning process being generally 
followed in Pakistan. Mainly, the entire process can be broken down into the 
following sub-processes:

The flow chart (figure 2-2) shows the generalized detailed process diagram for 
leather processing with the products, byproducts, and waste generated at each 
step:

©ngkaki

Raw to wet-blue
Wet-Blue to finished leather (Finish)
Raw to finish

Figure 2-1 Leather processing stages
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 1 Source: The framework for sustainable leather manufacture, Second edition, Jakov Buljian, Ivan Kral, 2018

Figure 2-2 Overview of tanning process and linkages1 

Figure 2-1 Leather processing stages
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Pakistan Bureau of Statistics, Schedule 14.02 Exports by Commodity/Groups

https://dailytimes.com.pk/419693/pakistans-leather-industry-draws-its-last-breath/

2.2 Practices in Pakistan and challenges
The leather sector in Pakistan is a major contributor to the Gross Domestic Product (GDP) with over PKR35 billion in leather 
exports2,other than sportswear and various leather finished goods. The leather manufactured in Pakistan is based on both 
skins (goat and sheep) and hides (bovine). The major leather clusters are Sialkot, Karachi and Kasur, with some industries in 
Multan, Lahore, Gujranwala, and Peshawar. The export statistics of leather and leather products from Pakistan are tabulated 
below:

Pakistan has remained far behind in the race of leather exports. The leather sector that was accounting for 10.41 percent of 
total exports, with the second largest contribution to foreign exchange of the country during 1990s, had a sinking share in 
exports in 2009-10, recorded at 5.4 percent of total exports. It is still staggering downward with a negative growth rate of 
7.9 percent as per the Economic Survey of Pakistan for the current year. Currently, the share of leather industry in Pakistan’s 
exports is 4.3 percent. If the declining trend keeps its pace, Pakistan may lose a potential source of income.3

  
Tanneries in Sialkot and Lahore were visited to assess the current practices being adopted. The information provided in the 
subsequent sub-sections is based on the visits and the information collected overtime related to the tanning sector.

Table 2-1 Export statistics of leather & leather products from Pakistan

Source: Pakistan Tanners Association Website

Rate of export is still staggering downward 
with a negative growth rate of 7.9 percent as 
per the Economic Survey of Pakistan for the 
current year. 

2

3
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2.2.1 Raw material

2.2.2 Water use

2.2.3  Tanning

2.2.4  Pollutants

2.2.5  Energy usage 

The prevalent raw material is bovine hides, as it provides better yield of finished leather. As per the information provided 
by tanners, hides are mostly transported wet and salted without being frozen. Some industries procure wet-blue from other 
areas, however most of them end up re-tanning the wet-blue for the desired quality. 

Improper storage of the raw hides results in bad odor and spoiling of the hides, thus resulting in inferior quality leather.

Water usage (litre) ratio to quantity of leather processed (kg) is a commonly used indicator for leather processing compari-
son. The documentation available on leather tanning shows that process water ranges from 15m3/tonne of wet salted hides 
to over 80m3/tonne. The feedback from local tanners suggests that water consumption in Pakistan is around 50m3/tonne of 
wet salted hides. 

Tanning is an age-old practice, therefore various methods of tanning have been used in the world including vegetable tan-
ning, mineral tanning, oil tanning, etc. However, the prevalent method in the world and Pakistan nowadays is chrome based 
tanning which uses basic sulphate complex of trivalent chromium.

Under the current practices, most of the waste generated during the hides/skins processing is discharged with the effluent 
into the nullahs. The types of pollutants/wastes generated include the following:

Even though there is huge potential, the use of solar energy is nearly non-existent in the tanneries in Pakistan.

The tanneries use energy in various forms, including but not limited to the following:

       Electrical energy for the machinery including drums
       Fuel for generators
       Natural gas for water heating
       Burning of material (sometimes hazardous) for hot water or hot air

Effluent (containing chrome and various other chemicals)
Air pollution (buffing dust, H2S, NH3, burning of material for hot water)
Solid wastes
    Fleshings
    Hair/wool
    Splits, trimmings
    Chrome splits
    Shavings
    Chrome trimmings
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2.2.6  Occupational health and safety (OHS)

2.2.7  Compliance

OHS and environmental hazards in the tanning sector are a serious concern in developing countries. Various organizations 
have developed guidelines for OHS measures and steps to mitigate the hazards. In Pakistan, it was observed during the site 
visits that the work force rarely uses personal protective equipment (PPE), and there are generally limited measures taken to 
counter the imminent physical, chemical and biological hazards.

Based on the current practices in the leather sector in Pakistan and international best practices, the green tannery guidelines 
are planned to incorporate such measures and interventions that shall allow the tanning sector to be sustainable and comply 
with the requirements of international requirements. Some of the issues which shall be addressed include:

Leather products made in Pakistan are primarily exported to other countries. With time, strict guidelines have been devel-
oped internationally to protect the environment and ensure sustainable development of leather products. One such pertinent 
example is of LWG. The objective of this multi-stakeholder group is to develop and maintain a protocol that assesses the 
environmental compliance and performance capabilities of leather manufacturers and promotes sustainable and appropriate 
environmental business practices within the leather industry. The group seeks to improve the leather manufacturing industry 
by creating alignment on environmental priorities, bringing visibility to best practices and providing suggested guidelines for 
continual improvement.

Compliance to standards like LWG, SLF, ISO 45001, Zero Discharge of Hazardous Chemicals (ZDHC), Sustainable Appar-
el Coalition’s Higg Index, Labor Laws, Environmental laws, etc. needs proper planning and transparency which the existing 
tanneries predominantly lack. 

Vast variety of chemicals 
used in tanneries and 
their improper storage

Hydrogen sulphide 

Machinery including 
large sizes drums, sharp 
blades, etc.

Loud noise of machinery

Slippery wet floors 
usually in raw to 
wet-blue processing 
areas

Particulate matter 
(buffing dust)

Odour due to presence of 
raw hides and chemicals

Improper disposal of 
effluent and solid waste

The objective of LWG is to develop and maintain a protocol that assesses the environ-
mental compliance and performance capabilities of leather manufacturers and pro-
motes sustainable and appropriate environmental business practices within the leather 
industry.

“

2.3 Greentannery interventions
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Workers’ health and safety 
Chemical sustainability (recycling of chrome, de-salting)
Community safety e.g. waste load reduction
Reduce waste by making byproducts e.g. storing fleshings for fat extraction
Energy conservation and efficiency (solar drying, solar water heating, etc.)
Hair-save unhairing
Water conservation measures
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SECTION 3
Processing capacity 

3.1 General 

3.2 Proposed plot covered areas

This chapter provides the estimations of annual and daily processing capabil-
ities of different types of tanneries, water usage, the basis and assumptions of 
the estimation and the overall criteria to be considered for the preparation of 
layouts. The assumptions used in this report are as under:

This study calls for the development of guidelines and layouts for four different 
sizes of plots. The estimated maximum covered area available for each catego-
ry of the plot is assessed below:

Table 3-1 Basic assumptions

*As per the Terms of Reference for Green Tannery Design report 

*As per the Terms of Reference for Green Tannery Design report 

© Syldavia
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3.3 Processing capacity per plot

Table 3-2 Tannery Plot Covered Areas

Table 3-3 Plot wise processing capacity - raw to wet-blue

Table 3-4 Plot wise processing capacity - wet-blue to finish

The processing capacity for different types and sizes of tanneries is deliberated in the subsequent section.
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Table 3-5 Plot wise processing capacity - raw to finish

Table 3-6 Processing water requirement

3.4 Water requirement estimation
Based on the findings and the assumptions provided in the chapter, the water requirement for a batch processing from raw 
hides to finished leather is calculated and tabulated in table 3-6. The batch for small tannery is assumed as 3.12 tonnes and 
7.88 tonnes for medium tanneries..
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Table 3-7 Typical machinery raw to finish

3.5 Process machinery

A detailed list of machinery items with their dimensions, weight, power rating and pictures is provided in annexure-01.

A list of typical machinery/equipment used for leather processing starting from raw hides to finished leather (waw to finish) is 
shown in table 3-7.
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3.6 Human resource
Estimation for human resources required for each type of tannery was made based on the input received from stakeholders 
and other data available. The table 3-8 shows the estimated number of people required for each type and size of tannery.

Table 3-8 Estimation of man power
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4.1 Overview

4.2 Building height limit

This chapter covers the design considerations and parameters which shall form 
the basis of typical designs for green tanneries of the agreed plot sizes. The con-
siderations will cover the entire process of leather processing and the facilities 
associated with tanneries including but not limited to storage, wet processing, 
human resource, water, OSH, materials, etc. 

In order to cover all aspects and adhere to the bylaws and local requirements, 
the following are proposed:

Only the ground floor of tanneries is recommended to be used for wet process-
es, where applicable. The decision on the number of floors to be constructed 
within the industrial plot shall be on the sole discretion of the owner of the plot, 
however compliance to the maximum building height is mandatory to comply 
with local building by-laws.

SECTION 4
Design considerations  and area requirements

Max no. of floors

Mumty height 

Provision of roof 
thickness 

Max. height of 
building from 
road level

Max. height of 
any structure on 
roof top

Max. first floor ceiling 
height

Max. second floor 
ceiling height

Min. floor level of GF 
from the road level

Provision on roof top

Min. ground floor 
ceiling height

3 floors (Ground floor + 2 floors)

up to 8 feet

2 feet

55 feet

8 feet

12 feet

12 feet

Hide/skin drying and/or solar hot water system

16 feet up to 2 kanal, 18 feet beyond 2 kanal

2 feet
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4.3 Building structure
The foundation concrete strength for drums and machines, where required, shall be based on the actual soil investigations 
carried out by industry developers for each site. The building structure design shall be based on the building code and seismic 
zone 2B (as per the Pakistan Building Code Seismic Provisions).  

The structure will be a frame structure with RCC foundations, slabs and beams; however Post Tension (PT) structure can be 
provided which will result in saving around 15 per cent, by reduction in footing, slab and beam RCC. A comparative analysis 
for a normal RCC structure with PT structure for a building measuring 40 feet by 70 feet and covering three floors is provided 
in table 4-1.

Table 4-1 RCC and post tension structure

Table 4-2 Cost saving in post tension structure

*Note: These prices/rates are for July 2020 and need to be re-evaluated as per current trends
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4.4 Building orientation and fenestration

This shows that the PT structure can provide saving of around 16 per cent when compared to normal RCC slabs. The calcula-
tion above does not include the cost of the columns avoided in the PT structure, which can further increase  savings.

The first element of the green building design is proper orientation and fenestration (arrangement of windows). Since the 
orientation of tanneries and the gate varies so, the building orientation cannot be majorly dictated in this design guideline. 
However, proper orientation and placement of windows can result in good natural lighting and ventilation without too much 
heat transfer. Since Sialkot is located at a latitude of around 32.4945o N, this means that windows should primarily be fac-
ing north if possible. North facing windows will provide diffused natural light without the heating factor and the windows will 
not even require shading. South facing windows can be installed, however, these will require a horizontal shading device to 
block direct sunlight. Windows should be avoided on east and west sides, if possible. In Karachi, the primary wind direction is 
West/South-West with average wind speeds of about three to sixm/s, indicating the possibility of a natural ventilation strate-
gy. The summer period normally ranges from April to June, with an average temperature of 30°C. Most of the buildings are 
oriented along the East-West axis to have a maximum number of openings on the North-South axes, and also to benefit from 
the primary wind direction from South/South-West in Karachi. Walls facing the east and west, and the roof open to direct 
sunlight may be provided with insulation material to avoid heating of the building façade facing these directions. Insulation 
material can be extruded polystyrene foam, thermo-pore or other insulation products available.



33

4.5 Storage areas
The storages should be well illuminated and properly ventilated. Requirements for different types of storages are discussed 
below. Ideally all storage areas should be on the ground floor, however, due to area limitations, chemical and other material 
storages other than hides may be constructed on upper floors. Requirements for different types of storages are discussed in 
the subsequent sections. In case the main storage areas are not close to the production area, smaller daily use stores should 
be planned near the production area for easy access to the required materials. 

4.5.1  Raw material storage
The first step in the tannery is storage of raw/wet-salted hides/skins coming in to be processed. The average weight of 
wet-salted hides is around 26 kg as mentioned in the terms of reference of this report, and the density is around 1g/cm3. 
This leads to a volume of around 1ft3. 

This calculation can be cross checked using the number of wet-salted hides transported in a 20 feet long logistics container. 
The internal volume of a 20 feet container is approximately 32.5 m3 and it holds around 1,300 wet-salted hides , which 
translates to around 1.1 ft3 volume per wet-salted hide. 

The calculation for area required for storage is presented in Table 4-3.

The storage for wet-salted hides should be properly ventilated and should have a drain system equipped with mesh/screen to 
catch any fleshings/fat from flowing into the drainage system. 

For tanneries of a smaller size, the raw material storage should preferably be planned 
at the front side of the building to allow easy offloading of material.

“
Table 4-3 Raw material storage area 
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4.5.2  Finished product storage

4.5.3  Chemical storage

The first step in the tannery is storage of raw/wet-salted hides/skins coming in to be processed. The average weight of 
wet-salted hides is around 26 kg as mentioned in the terms of reference of this report, and the density is around 1g/cm3. This 
leads to a volume of around 1 ft3. 

This calculation can be cross checked using the number of wet-salted hides transported in a 20 feet long logistics container. 
The internal volume of a 20 feet container is approximately 32.5 m3 and it holds around 1,300 wet-salted hides , which 
translates to around 1.1 ft3 volume per wet-salted hide. 

The calculation for area required for storage is presented in Table 4-3.

In processing of hides/skins to form leather, various chemicals are used at different stages. Some of the main chemicals used 
are as under:

These chemicals need to be properly stored to avoid any health hazard or accidents. Chemical storage and handling guide-
lines are tabulated in table 4-5.

The finished storage should ideally be close to the machinery where the last stage processes are to be carried out. This shall 
allow easy movement and avoid contamination of finished product. 

Table 4-4 Finished product storage area 

NaCl (Sodium Chloride for salting of hides)
Ca(OH)2 (Calcium Hyrdroxide) for liming
Na2S (Sodium Sulphide) for hair removal
Ammonium Salts 
Acids (e.g. Sulphuric acid)
MgO/NaHCO3 (Magnesium Oxide and Sodium Bicarobonate)
Cr2O3 (Chromium III Oxide) for tanning
Various other enzymes and salts
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Table 4-5 Chemical storage and handling guidelines
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Table 4-6 Chemical store Size

Table 4-7 Process machinery

The chemical storage racks and platforms should be raised at least six inches above the floor level of the chemical store, with 
proper connectivity to drainage system. The area requirement is based on the following assumptions:

All the storage areas should include room for maneuvering of fork lift and for handling of raw material, chemicals and the 
finished product.

Width of racks for
 storage:(3 feet x 2) 

Room for handler: 
(3 feet x 2) 

Total width of chemical 
storage:

Room for forklift: 18 feet

12 feet

6 feet

6 feet

4.6 Production area

The production space required for the tanneries can be broadly divided into two categories i.e., wet processing and dry 
processing. The wet processing involves extensive use of water and covers soaking, liming, pickling, tanning, re-tanning etc. 
Whereas other processes which require little to no water are to be covered under dry processes. 

The wet processes need to be planned to be only carried out at the ground floor level, whereas the dry processes can be 
carried out at any level. The typical machinery required for each process is listed in table 4-7. 

4.6.1  Production halls
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The number of machines in table 4-7 are the basic requirement for the processes covered under this report, however each 
tannery may require different number of machines based on their business model. Based on the machinery identified in table 
4-7 and their dimensions provided in annexure-01, the following areas have been calculated for overall production:

The above-mentioned area is the total estimated area required for the production process which may only be divided into 
different floors with wet processes on the ground floor. Other allied spaces such as storages, washrooms, offices are not 
included in this calculation.

Table 4-8 Production halls area

The fleshing machine needs to be equipped with a pit to store the fleshing and other solids. Placement of fleshing machine 
near a wall with a cavity leading to a collection pit may be provided or the fleshing machine may be raised and provided 
with a removable collection container under the machine.

All the drums including soaking, liming, tanning, re-tanning shall be installed at the ground floor level and shall be raised, 
and maybe provided with a platform for easy access. The machines and drums should have at least three feet space on sides 
and back, unless not specified otherwise, for ventilation and to provide room for maneuvering. 

4.6.2  Fleshing

4.6.3  Drums

The collection pit on the outer side of the wall or removable container shall allow 
easy access for removal and transportation of the fleshing.

“
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Figure 4-1 Typical drum with platform5

In the wet processing area, there will be different types of effluents, namely:

The effluent from each category is to be treated differently in order to decrease the load on Common Effluent Treatment Plant 
(CETP) and to reduce the pollution load otherwise. The CRP shall enable industries to get recycled chrome from the chrome 
liquor they provide for recovery. 

4.6.4  Stream segregation and solid wastes

1

2

3

General effluent (soaking, washing, etc.) to be 
discharged into effluent drains

Raw hide to wet-blue process effluent *6 

(liming) to be discharged into the beamhouse 
drains  after passing through septic tank

Chrome effluent (chrome tanning) to be 
stored in a septic tank for transportation to 
the Chrome Recovery Plant (CRP). 



39

To allow the proposed stream segregation, the drums used in tanneries need to be specified for each category. Resultant-
ly, the drums used for liming cannot be used for tanning, and vice versa. This will enable the tanneries to easily segregate 
the effluent streams. These streams will also be provided with screens/filters to stop large sized solid wastes from being 
discharged into the drains and eventually into the treatment plant. The layouts provided in this report show one option for 
stream segregation. The screens should be able to filter the following:

These solid wastes can be utilized in glue, adhesives, and gelatin. Further, reconstituted collagen can be produced from 
chrome shaving wastes by treating with hydrogen per oxide. The trimmings can also be used in fertilizers and other feeds.9 
However, space shall be allocated for handling of industrial and other domestic solid waste generated.

Buffing of leather results in the generation of particulate matter which is hazardous to health. Buffing in an open hall will 
result in the release of particulate matter into the air resulting in breathing issues and other health complications. Therefore, 
buffing and dedusting should be carried out in special enclosed rooms equipped with dust collectors and good ventilation 
system.

The drying of hides is proposed to be conducted on the rooftop, under a shed, or through a solar hot air system installed at 
the rooftop. In case the space allows, the tanners may install solar water heaters as well for supply and use of hot water for 
the process. Calculations showing the solar potential and the following are provided in annexure-02:

These drawings are typical schematic drawings and need to be reviewed and designed as per the actual site conditions. 
These systems can generally meet the requirements of hot water or hot air, however, due to area limitations on the roof top, 
the tanneries might need to opt for hybrid systems with solar and conventional systems. 

Non production area includes the following:

Hair (0.5 mm to 1.0 mm) 
Fleshing and fat
Trimmings
Shavings

Solar water heating schematic drawings
Solar air drying schematic drawing

4.6.5  Buffing and de-dusting

4.6.6  Rooftop and solar application

4.7 Non-production area

All types of storages
Washrooms
Changing rooms
Offices
Parking
Laboratory and workshop
Lift and stairs
Pre-treatment facilities
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International standards10 require a washroom for every 15 persons working at an industrial setting. The average space 
generally required for one toilet/washroom is between 30 to 40 ft2. Further, the changing room space required is around 
15 ft2. A combined space allocation of 45 ft2 may suffice for toilets and changing rooms. The table 4-9 shows the estimated 
number of washrooms required for each type of industry. The management staff may require one toilet attached to the room 
of industry owner/manager. 

Storage has been discussed in detail under section 4.5. The space requirement assessment for other areas is the following 
sections.

4.7.1 Washrooms and changing rooms

The average space generally required for one 
toilet/washroom is between 30 to 40 ft2.

Table 4-9 Washroom and changing room area

Table 4-10 Office area requirement
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Table 4-11 Lab and workshop

One specific requirement of the stakeholders is the availability of an office space at the front of the building. This is required 
to cater to the guests and other visitors without having them go through the production facility. 

In tanneries, laboratories are required for testing of the leather at different stages to ensure a quality product is achieved. 
Further, a workshop is needed in every industry for minor repairs and maintenance of machinery and parts. Based on the 
discussion, the following optimal spaces for lab and workshops have been proposed:

Since buildings can be constructed up to the ground level plus two floors, stairs and a cargo lift will be required for the move-
ment of people and transfer of material from one floor to other. 

With a tread width of four to five feet, the nominal width of a stair case shall be 10 feet and a depth of 15 feet, the area 
requirement of stairs on each floor shall be 150 ft2. For three floors, the covered area translates to 450 ft2. 

Similarly, the area required for a cargo lift, for the movement of materials is shown in table 4-12.

4.7.3  Laboratory and workshop

4.7.4  Lift and stairs
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Table 4-12 Cargo lift covered area

Table 4-13 Water tank sizes

The industries shall be equipped with the following depending upon their type:

The sizing of underground and overhead water tanks based on two days backup is provided below:

4.7.5  Water and pretreatment tanks

Underground Water Tanks (UGWT)
Overhead Water Tanks (OHWT)
Septic tank for sewage
Raw hide to wet blue process effluent pit11 (raw processing industries)
Chrome collection pit and tank (tanning industries)
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It is proposed that tanneries with only one tanning drum may be allowed to construct chrome liquour pit rather than con-
structing a complete underground collection tank. However, tanneries with more than one tanning drum should have chrome 
collection tanks as mentioned in table 4-14.

The drawings and details of these tanks and pits are provided in the subsequent chapters. An overall pit and tank require-
ment matrix is provided in table 4-15.

Table 4-14 Chrome pit and tank

Table 4-15 Pit and tank provision

*one pit for effluent discharging from the soaking/liming process should be installed where the tannery is involved in the process 
of raw hides/skins. The effluent from the pit shall be discharged to the Beamhouse drain.
**one pit for effluent discharging from the processes other than soaking, liming, tanning and re-tanning should be installed where 
the tannery is involved in the process from wet blue onward.
***one pit for effluent discharging from the process of tanning/re-tanning should be installed in each tannery where the tannery 
is involved in the tanning and/or re-tanning process.
****Spent chrome collection tank of various sizes shall be installed in each tannery involved in the tanning and/or re-tanning 
process where the number of drums is two or less than equal to five.

Poor lighting leads to low productivity and poor quality, particularly in finishing operations, as workers start suffering from eye 
strain, fatigue and headaches. Better lighting does not mean that more light bulbs have to be fixed. In many cases, rear-
rangement of existing lighting and proper maintenance and cleanliness of reflectors/fittings will result in improvements. 

The lighting should make full use of natural daylight by installing windows of an appropriate size and location. The windows 
should be clean all the time. Good natural lighting saves the electricity cost of artificial lighting. Furthermore, it is proposed 
that LED lighting should be used due to its higher efficiency.

Painting the ceilings and inner walls in lighter colours also provides better reflection and distribution of existing light sources 
besides resulting in better visual conditions and a pleasant work environment. Direct and indirect glare should be avoided, 
particularly in areas involving multi-roller machines and finishing machines directly operated by the workers (e.g. staking ma-
chine, glazing jack). Glares can distract the workers’ concentration, possibly resulting in poorer quality or even accidents. 

4.8 Lighting
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The lighting installed should be of a proper type and rating and should meet the illumination requirement of the area. The 
types of floors proposed are mentioned in table 4-16.

Table 4-16 Lighting lumens and IP rating

These lighting recommendations are based on the type of activities and environ-
ment expected in each area or process. These may be revised depending upon the 
requirements of the end-users. 

“
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Table 4-17 Lighting types

Table 4-18 Electrical wiring

Tanneries have highly corrosive conditions (e.g. high levels of humidity, presence of corrosive chemicals in liquid and gaseous 
form). These affect the electrical installations all over the tannery but particularly on and around machines.
  
It should be ensured that metal casings of electrical equipment (motor, starter boxes) should be earthed. The earthing cables 
have to be connected to an earthing conductor placed in an earthing pit. It is recommended that the colour coding of 
cables/ wires standard adopted from standards BS-7671 (showed in table 4-18) shall be followed in the tanneries for clear 
identification of the type of wire and connection.

4.9 Electrical installations
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Buildings should make use of natural ventilation and air circulation to achieve low cost overall ventilation first, taking advan-
tage of horizontal air movement around and through buildings or the tendency of hot air to rise.
  
Keeping in view the nature of work which shall include chemicals, release of harmful gases, and buffing dust, it is imperative 
to install fans, where natural air ventilation and circulation are not sufficient. Tanneries should consider the installation of H2S 
detection devices in the potential risk areas. The buffing and de-dusting should be carried out in enclosed rooms with dust 
collectors and proper ventilation. 

The following is suggested as a solution in tanneries with regards to the removal of the dust generated in tanneries: 

4.10 Ventilation and insulation

1

2

3

4

5

Ensure that the electrical wires and cables are 
colour coded to allow their easier identification 
in case of repair and maintenance work. 

The colour coding standards shall be in 
accordance with the supply of electricity and 
voltage as indicated in the table 4-18.

For machines located in wet-processing and 
dusty areas (dry shaving, buffing), ensure 
that the index of protection (IP) of the 
motors must meet IP 55 index of protection. 

It should be ensured that the terminal boxes 
of the motors are covered. 

Variable Frequency Drives (VFD) and/
or Variable Speed Drives (VSD) should be 
considered for motors especially for drums. 
However, compatibility of motors with VFD/
VSDs should be checked before use, as old 
motors or motors other than 3-phase motors 
may not be workable or advantageous to use 
with VFDs.

© vitranc

Tanneries with only one-dust emitting machine should use a unit dust collector of the combined cy-
clone and bag filter type.
Tanneries with more than one dust emitting machine should use a centralized dust collection system 
for economy .
For centralized dust collection in a tannery having dusty operations (e.g. dry shaving, buffing), a combina-
tion system with a cyclone pre-filter followed by a bag filter or wet-scrubber can be used. In order to avoid 
the liquid waste or sludge generated by use of wet scrubbers, use of dry scrubbers can be useful.  
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While ventilation is one way to remove heat from the work place, improving the heat reflection of walls and roofs by plaster-
ing or whitewashing; improving the insulation of the roof by using insulating material or double layer roof; using shades for 
the wall openings to deflect heat from direct sun shine; planting trees and shrubs around the premises which not only provide 
shade but also become a natural filter for outside dust, besides giving the tannery a pleasant appearance can be used as 
well.

In order to ensure fire safety, centralized firefighting systems should be installed. However, no such trend has been seen in the 
tanneries visited in Pakistan. To comply with national and international requirements, firefighting equipment/materials should 
be made available in each tannery. Typical equipment/materials are provided in table 4-19.

Floor markings play an important role in creating and maintaining an efficient and safer work place/facility. With consistent 
floor marking colour coding system in the entire facility, workers are able to associate colours with specific areas or actions 
such as hazardous areas, traffic paths, storage areas, etc.

Occupational Safety and Health Administration (OSHA) has regulations regarding clear marking of aisles and passageways, 
however, there are no government regulations regarding floor markings in industries. Further, OSHA regulations do not 
dictate which colours to use for marking, however for reference, 3M floor markings are tabulated in figure 4-2.

4.11 Fire fighting

4.12 Floor marking

Table 4-19 Typical firefighting equipment

All exits should be provided with an illuminated display marked with text “EXIT” 
and all emergency exit doors should be equipped with panic hardware. Moreover, 
adherence to bylaws should be ensured. 

“
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Using too many colours can be difficult for the employees to remember, therefore simplified colour scheme should be adopt-
ed. The following are suggested:

Figure 4-2 Typical floor markings12 

Yellow

Red

Width

Black and yellow 
stripes

Thickness

Other markings

Material

Hazardous areas with potential health risks 
including physical/mechanical, chemical, and 
electrical hazards 

Thickness should be ensured to withstand 
normal wear and tear of walking, forklift tyer 
movement and turning 

Emergency equipment, eye washing areas, 
hazardous equipment, electrical panels, po-
tentially hazardous electrical installations, fire 
exits, etc. should be clearly marked in legible 
text in addition to the floor markings

Preferably industrial marking tape (3M or 
equivalent) should be used; however, epoxy 
floor paints may be used

The width of the markings should at least be 
two inches or more

Safety/first aid equipment

Aisles, walk-ways and traffic lanes, work cells
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Since tanneries use a wide variety of chemicals including acids, salts, and hazardous/corrosive effluents because of which 
fumes are generated, the building materials need to be selected to withstand the conditions in tanneries including corrosion, 
rusting, and weathering.

The cement used in construction should be Sulphate Resistant (SR cement) especially in the drains and areas exposed to 
chemicals, to withstand sulphates and salinity of the effluents discharged. 

Exposed metal like grills, metal stairs, railing, tanks, window frames, sheds etc. should either be made from corrosion re-
sistant material like stainless steel, aluminum or should be properly coated with protective layers to be able to withstand the 
conditions in tanneries. 

The potential for solar drying, solar water heating, and solar panels for electricity has been discussed in the report and de-
tailed in the annexure-02. 

For water heating, it has been assessed that a 10,000 litre solar water heating system requires around 2,200 ft2 area without 
any shades. The system weight will be around 4,100 kg. The structure design shall allow provision for installation of solar 
water heating or other solar energy systems on roof tops. A quotation for a typical system is attached for information as 
annexure-03. 

The installation and performance of solar systems will be dictated by the orientation of the building and availability of the to-
tal unshaded area on the roof top. For placement in Sialkot, the ideal direction for fixed panels is facing the South. This shall 
allow maximum utilization of the solar energy. 

Installation of such systems shall enable tanners to lower their recurring energy costs. It will further reduce the pollution load 
by replacing the practice of burning hazardous material to meet energy requirements.

4.13 Building material

4.14 Solar potential
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5.1 Overview

5.2 Potential risks and design measures

The environmental and occupational safety and health (OSH) aspects have 
been discussed in the preceding chapters pertaining to different areas of the 
tanneries. This chapter provides a brief description of the potential environmen-
tal and OSH issues and the measures proposed to overcome these. 

The risk matrix along with the probable mitigation measures are identified in 
the table 5-1. The mitigation measures proposed in this matrix are the design 
measures to be taken to mitigate the risks, however, each tannery should make 
an environmental and OSH management plan prior to operationalization of the 
tannery.

SECTION 5
Environment and occupational safety and health

Table 5-1 Risks and design mitigation measures

© tunart
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The following items and information should be made available for the workers:

This report provides guidelines related to the design parameters however the other aspects are to be complied with by the 
industries themselves.

The process at tanneries requires handling and movement of raw material and products between different areas and ma-
chines. Improper handling of raw material and products can result in lower quality end product and potential hazards and 
accidents. Some of the basic material handling guidelines are covered in this section, further, the industries have to develop 
guidelines for all aspects of tannery operation to ensure compliance with national and international requirements and stand-
ards. 

5.3 OSH and instructions

5.4 International standards specific to the leather industry 

5.5 Material handling

PPE related to the workers’ field of work
Instruction manual for operation of machinery under use of the worker 
Instructions for proper storage and handling of materials (hides, product, chemicals etc.)
Material safety data sheets for all chemicals and other products
Instructions for emergency situations (fire, accidents, spills, etc.) and evacuation plans
List of emergency contacts

In order to comply with international standards specific to the leather industry, 
the tanneries are required to follow strict procedures regarding housekeeping, 
operations, sourcing, environment, OSH and other aspects of the industry. 

“
Location of raw material storage should be based on the conditions including approach, connectivity, ease 
of access, ventilation and various other factors. Considering these factors, the raw material stores have 
been proposed to be at the front of the industries.
Material and technology for the storage and transportation medium should be selected carefully to avoid 
cross contamination, damage to the environment and workers. 
The handlers should observe the OSH and fire safety precautions set in the Environmental Management 
Plan (EMP) and should use proper PPEs.
Hazardous material should be labelled properly and stored at the designated locations.
Any explosive or flammable materials should be kept away from source of fire or excessive heat.
Sensitive material such as hides and other products should be kept away from direct sunlight or prolonged 
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In addition to the above-mentioned items, the industries should regularly update their guidelines and plans and should plan 
and carry out regular monitoring inspections.

exposure to heat and the areas should be properly ventilated.
The floors and passageways should be properly marked and kept free from any obstacles or hindrances. 
Slippery areas should be marked/notified. 
Hazardous materials should be protected from direct sunlight and rain, and should be stored on raised 
platforms to avoid contamination.
Washing facilities should be provided especially near chemical stores.
Edibles should not be transported along with hazardous materials or chemicals. 
Spills should be cleaned immediately using appropriate materials such as sand or saw dust. Use of saw 
dust should be avoid if cleaning flammable materials. Spills should be cleared as per directions on the 
spilled chemicals Material Safety and Data Sheet (MSDS).
The stacking or storing of materials should allow room for movement and access using forklift.
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6.1 General
This chapter provides a draft outline of the designs for the selected types and 
sizes of tanneries. Based on the findings and discussions of the preceding chap-
ters, the covered areas required for each type of tannery are given in table 6-1.

The above-mentioned areas do not cover the café/dining hall, as it is assumed 
that the restaurant in tannery zones will be utilized for this purpose. The total 
allowed covered area for three floors for each size of tannery is as under:

This shows that a one-kanal plot cannot house the small tannery process from 
raw to finish. Therefore, this design will not be included in the green tannery 
design, only a small tannery; raw to wet and wet to finish will be planned for a 
one-Kanal size.

SECTION 6
Green tannery designs

1 kanal

2 kanal

4 kanal

8 kanal

9,000 ft2

21,240 ft2

43,344 ft2

97, 104 ft2

Table 6-1 Total area requirement
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6.2 Zoning and process flow

Feedback from the tanners suggested that the raw material store should be at the front of the building. Further, the chemical 
store is also required to be easily accessible, therefore these facilities have been planned on ground floor along the wet pro-
cessing zone. The basic external zoning plan is shown in the figures 6-1 and 6-2.

Figure 6-1 External zoning plan
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Figure 6-2 Internal zoning plan and process flow (ground floor)

The zoning plan shows that the production flow starts from the raw material store, then after the wet processing process, it 
moves on to the next floor for further processing via the dry processing area. This provides ease of processing and avoids 
needless movement to and fro between different areas of the industry. The marked pathway acts as a buffer zone between the 
storage, wet processing and dry processing, allowing easy movement of material and workers. The overall flow shall remain 
the same for raw to wet, wet to finish and raw to finish processing. The detailed internal planning for each type and size of 
industry is discussed in subsequent sections. The 3D views provided in the subsequent sections are for understanding and 
reference only.
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Figure 6-3 Small tannery, raw to wet blue

The small tannery is planned to be constructed on an area of one kanal. The following two types of small tanneries are to be 
planned: 

Based on the area requirements, process flow, and zoning plan, the layout for the ground floor of small tanneries spanning 
over area of one kanal are in figure 6-3 and 6-4.

6.3 Small tannery 

Raw to wet blue
Wet blue to finish
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Figure 6-4 Small Tannery - Wet Blue to Finish

The above plans are for the ground floor, whereas the complete plan consists of the following:

Ground floor (double height) with external utilities
Mezzanine floor
First floor (machinery and finished product store)
Second floor for future extension
Roof top (drying shed, solar application, water tank)
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Figure 6-5 Small tannery 3D view

The following processes are to be covered under the medium tannery covering two, four, and eight kanals:

The complete layouts for each floor for small tanneries, raw to wet blue, wet blue to finish are provided as annexure-04. The 
option for utilization of the area above raw material store is also included.

Raw to wet blue
Wet blue to finish
Raw to finish

Two kanals medium tannery follows the same zoning plan as for the one kanal small tannery. Similarly, the front open area 
under these guidelines requires an open area of at least 20 ft. 

Layout of the ground floor for two kanals medium tannery covering the process is provided in figure 6-7, the complete lay-
outs are provided in annexure-05 for all the three processes. 

6.4.1  Medium tannery – two kanals
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Four kanals medium tannery follows the same zoning plan as for the one and two kanal small tannery, similarly the front 
open area under these guidelines requires an open area of at least 20 ft. However, the lift access and other amenities have 
been modified keeping in view the area available and ease of access. 

Layout of ground floor for four kanals medium tannery covering the process is provided in figure 6-8, the complete layouts 
are provided in annexure-06 for all the three processes. 

6.4.2  Medium tannery – four kanals

Figure 6-6 Medium tannery two kanal 3D view

Four kanals medium tannery follows the same zoning plan as for the one and two 
kanal small tannery

“
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Figure 6-7 Medium tannery two kanal raw to finish ground floor
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Figure 6-8  Medium tannery four kanal raw to finish ground floor
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Figure 6-9 Medium tannery four kanal 3D view

The planning mentioned in the former sections is suitable for one, two and four kanal tanneries. However, keeping in view 
the above design considerations, the available covered area, and to rationalize the cost to be spent in covering the area, the 
following design layout is proposed for eight kanal tanneries:

6.4.3  Medium tannery – eight kanals

© hrabar
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Figure 6-10 Zoning plan eight kanal
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Figure  6-11 Medium Tannery 8 Kanal Raw to Finish
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The eight kanal design in figure 6-11 proposes two halls separated by an open passageway. The passageway can be used 
for transportation of material to and from the industry. Further, the fronts of the hall proposed for wet processing is planned to 
be utilized as raw material storage for easy access to incoming vehicles/trucks. The area in front of the larger hall is pro-
posed to be used for offices, meeting rooms, and other administrative amenities. The open area between the halls may be 
covered if required by the developer of the industry and solely on discretion of the owner. The design provides flexibility to the 
industry for usage of either the hall as a wet processing zone. 

The open passageway provides great opportunity for natural ventilation and a source of natural lighting in the processing 
areas. However, the cavity/passageway between the processing zones can be covered if required by the industry. Further, the 
drains for each type of effluents are shown, which provide stream segregation and ability for recycling of waste water and 
chemicals. Layouts for eight kanal tanneries are provided in annexure-07.

The layouts provide a basic guideline for the tanners for the facilities and amenities to be included in the design. Each indi-
vidual industry is required to get soil investigation carried out and the structure should be designed as per planned usage and 
requirement of local by-laws. The designs planned to be constructed need to be approved by local authorities as stipulated in 
the by-laws. The electrical plans for each size of the tannery are provided under annexure-08.

The fronts of the hall proposed for wet processing is planned to be utilized as raw 
material storage for easy access to incoming vehicles/trucks. 

“

Figure 6-12 Medium tannery eight kanal 3D view
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Drawings for pretreatment including hair saving, effluent pits and screens for effluent with screens and grit chambers are 
provided for reference in annexure-09, including the following:

These drawings are typical examples for one possible design for the facilities and pits and tanks. The tanners are required to 
develop effluent pits as per their requirement and site conditions. 

6.5 Pretreatment facilities

Hair saving screen
Chrome pit
Chrome segregation chamber screens
Dust collector
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7.1 Conclusion
The prepared layouts have been discussed with various stakeholders. It was 
observed that each industry had its own requirement and specifications pertain-
ing to the layout of different facilities such as number of drums, office space, 
storage area, etc. It is important to highlight that these green tannery design 
guidelines are a guiding principle for the development and detailed design of 
tanneries and what specific tanneries need to consider before starting construc-
tion:

Tanneries may not specifically fall under any of these process lines and can 
vary, for instance wet blue to crust, raw to wet white, etc. However, the basic 
principles shall apply and adherence to by-laws and other guidelines should 
be practiced. The guidance provided in the report can be used in reducing the 
environmental footprint of any tannery and should be used in accordance with 
the prevailing local and specific guidelines. 

These guidelines cover three types of processes including the following:

SECTION 7
Conclusion and reccomendations 

Review the design and make changes as per specific requirements 
of the tannery operations while meeting the requirements of local 
by-laws and green tannery design guidelines.
Members planning to construct tanneries should get the geotech-
nical investigation carried out for their specific location and get the 
structure designed as per requirement of by-laws. 
Process flow, water use, stream segregation and other guidelines 
should be kept under consideration when designing specific tan-
neries for construction.
Compliance of LWG is not only limited to design, tanners need to 
constantly make self-assessments and follow the guidelines made 
available by LWG including operation, maintenance and house-
keeping.
All designs of the tanneries to be constructed need to be approved 
as per the stipulated clauses of the by-laws of the relevant author-
ities. 

Raw to wet blue
Wet blue to finish
Raw to finish
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7.2 Recommendations
The following recommendations are made for tanneries following the green tannery design guidelines:

The effluent should be treated at the Common Effluent Treatment Plant (CETP). The 
chrome liquour is recommended to be segregated at tanneries and then should be used 
to extract/recycle chromium for re-use at the Centralized Chrome Recovery Plant 
(CCRP). However, currently no such system exists in the majority of tanneries in Paki-
stan.
These green tannery design guidelines have been prepared keeping in view the re-
quirements of tannery zones, that are established all over Pakistan in the major tan-
nery cluster areas, so it is recommended that these guidelines should be used in the 
tannery zones. If a single tannery desires to use this guideline, it needs to review and 
amend structural specifications as well to allocate space for effluent treatment plants 
and design drainage as required.

“
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Annexure

Annexure 01: List of typical tannery machinery
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Finishing
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Annexure 02 a: Solar data of Sialkot
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Annexure 02 b: Solar data and typical drawings for solar hot water and solar hot air systems
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Annexure 03: Sample quotation for solar hot water system
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Annexure-04 a: Layouts for one kanal tannery raw to wet blue 
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Annexure-04 b: Layouts for one kanal tannery wet blue to finish
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Annexure-05 a: Layouts for two kanal tannery raw to finish
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Annexure-05 b: Layouts for two kanal tannery raw to finish



94



95



96



97



98



99



100

Annexure-05 c: Layouts for two kanal tannery raw to finish



101



102



103



104



105



106



107

Annexure-06 a: Layouts for four kanal tannery raw to finish
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Annexure-06 b: Layouts for four kanal tannery raw to wet-blue
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Annexure-06 c: Layouts for four kanal tannery wet-blue to finish
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Annexuer-07 a:Layouts for eight kanal tannery raw to finish
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Annexure-08 a: One kanal raw to wet blue electrical plans
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Annexure-08 b: One kanal wet-blue to finish electrical plans
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Annexure-08 c: Two kanal raw to finish electrical plans
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Annexure-08 d: Two kanal raw to wet-blue electrical plans
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Annexure-08 e: Two kanal wet-blue to finish electrical plans
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Annexure-08 f: Four kanal raw to finish electrical plans
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Annexure-08 g: Four kanal raw to wet-blue electrical plans
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Annexure-08 h: Four kanal wet-blue to finish electrical plans
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Annexure-08 i: Eight kanal raw to finish electrical plans
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Annexure-09: Typical drawings for pretreatment facilities
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