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The HLL (Hindustan Lever Ltd) manufactures 75 000 TPA (tonnes per annum)
of toilet soap at its Khamgaon facility in Maharashtra. It employs about 32 000
people and had a turnover of 109 billion rupees in 2001/02.

Background

Environmental
profile

The HLL is committed to meet the needs of customers and consumers in an
environmentally sound manner, and to continually improve the environmen-
tal performance of its activities. Accordingly, the HLL
P ensures environmental safety as part of  its manufacturing operations by

using  scientifically sustainable and commonly acceptable safety standards;
P develops and maintains environmental management systems to meet

company standards as well as statutory requirements, and audits these
systems regularly to ensure that they meet these requirements;

P assesses the environmental impact of all its activities, sets annual improve-
ment objectives and targets, and reviews the performance to ensure that
targets are met both at the unit and corporate levels;

P reduces waste, conserves energy, and explores opportunities for reuse and
recycling;

P involves all employees in the implementation of these policy goals by
appropriately training them and disseminating information to them on
objectives, goals, and performance through appropriate communication
networks;

P encourages suppliers and co-packers to develop and employ eco-friendly
processes and ingredients and cooperate with other members of the supply
chain to improve the overall environmental performance; and

P partners with external bodies and government agencies to promote envi-
ronmental care, increase understanding of environmental issues, and
disseminate information about good practices.

Environmental reporting at the HLL is done through a monthly report
from each unit to the central corporate safety and environment group, which
compiles the data and submits it to Unilever every quarter. Each unit also
submits an annual environment performance report through the group to
Unilever. The data, collected from all the manufacturing units across the
world, are analysed and reported at the biannual Unilever environment
report. The system has built-in targets to improve the performance of all key
parameters.

Unilever is a member of the WBCSD (World Business Council for Sustain-
able Development). It is a signatory to the ICC Charter for Sustainable
Development, which was developed by the WBCSD. The HLL is a founder
member of the CoRE–BCSD (Corporate Roundtable on development of
strategies for the Environment and sustainable development–Business Coun-
cil for Sustainable Development), the Indian chapter of the WBCSD, which is
facilitated by TERI (The Energy and Resources Institute). Unilever has
chosen three main thrusts for its sustainability drive—water, sustainable
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agriculture, and sustainable fisheries. The HLL in India is part of these
initiatives.

The main air pollutants emitted by the plant are SPM (suspended
particulate matter) and sulphur dioxide. The plant has installed a 72-metre
tall boiler chimney to disperse the SPM. To reduce the emission of sulphur
dioxide, the plant uses LSHS (low sulphur heavy stock) instead of furnace oil
as boiler fuel.

The main water pollutants that the plant discharges are BOD (biological
oxygen demand), COD (chemical oxygen demand), pH, oil and grease, TDS
(total dissolved solids), and TSS (total suspended solids). The ETP (effluent
treatment plant) has the capacity to treat 500 TPD (tonnes per day) of efflu-
ent; the plant generates only 50 TPD of effluent. This is because of a techno-
logical upgradation in the soap-making process, and also because of strict
monitoring of water use, efficient use of water, and basic hygiene measures.

The plant generates two kinds of hazardous waste—spent lubricating oil
(category 44), which is stored on site, and is used to lubricate chain drives,
and spent resin (category 39) from the DM (de-mineralization) plant, which
is stored on site. The other industrial waste is packaging materials such as
used CLD, plastic, MS, and HDPE (high density polyethylene) drums. All of
these are sold to third parties for recycling. The plant’s emergency response
procedure deals with fire emergencies and spillage of hazardous chemicals
inside the factory premises.

The company’s resource conservation initiatives have been in the areas of
rainwater harvesting, water and energy conservation, reduction in effluent,
solid waste, and emission of oxides of sulphur.

Effluent treatment
plant

Effluent from all the units of the plant pass through a screen channel to free
the effluent from coarse material like cotton waste, nuts, and nails, so that the
pump is protected. It then enters a fat trap, where oil and fat float up to the
surface, and are collected to be reprocessed for use (Figure 1). The effluent is
directed to a large equalization tank that has mechanical agitators, where its

Figure 1
Treatment of effluent
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quality is evened out over a long time. The equalized effluent then flows by
gravity into the neutralization tank. There, lime slurry is added to raise the
pH of the effluent to 10. The lime neutralizes the acid and also precipitates
many organic and inorganic compounds. The precipitate also holds back
much of the suspended matter. The overflow from the neutralization tank is
directed to the flash mixing vessel where alum is added to coagulate and
precipitate the organic colloidal matter. The treated effluent is then trans-
ferred to a clariflocculator where the suspended solids and flocs settle and are
removed from the bottom discharge. The lime sludge settles at the bottom of
the clariflocculator, and is pumped to sludge-drying beds for de-watering.
The dried sludge is collected and transported to an appropriate dumping
ground, and the water is routed to the equalization tanks. The effluent, now
clear and free of solids, flows from the top of the clariflocculator into a tank
where its pH is adjusted to 7 in batch mode. There are two such tanks. The
material from these tanks is pumped to the aeration tank, where recirculated
MLSS and nutrients (urea and phosphate) are added. Surface aerators carry
out the aeration. In the presence of oxygen, bacteria degrade the organic
matter in the effluent and bring down the BOD. The aeration tank is designed
to provide a long residence time. The biologically treated effluent is taken to
the secondary clarifier where the biological floc settles down and the sludge
in certain percentages is recirculated to the aeration tank to maintain an
MLSS. The excess sludge is drained and disposed of after de-watering the
excess sludge from the first phase of treatment. The overflow from the sec-
ondary clarifier goes to the flash mixer where alum is added to aid
flocculation. The settled sludge from this clariflocculator is sent to the
sludge-drying beds. The effluent that leaves the clariflocculator meets the
specification of the Maharashtra Pollution Control Board. Part of the treated
effluent is recycled in the process and the rest is used for gardening and
irrigation of the premises.

Case study The HLL has developed an environmental management model at Khamgaon
to integrate a watershed management system and a system to regenerate soil
(Figure 2). The company developed a contour plan of the area and began
building appropriate structures to retard rainwater run-off to raise the water
table. The integrated environment management model required substantial

Figure 2
Environmental manage-

ment model at HLL,
Khamgaon
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design inputs from the fields of agriculture and forestry. The HLL partnered
with BAIF (Bhartiya Agro Industries Foundation), Pune, to implement the
project and with TERI to document it. The project has converted 5 hectares
of barren land into a green belt that can capture and conserve 8000 tonnes of
rainwater annually. This is a quarter of the water that the plot would receive
during an average monsoon. The assumption for estimating that the
groundwater recharge would be 8000 tonnes is that the rest of the rainwater
would be lost through aspiration. This increased availability of water could be
used for planting multiple crops; irrigation is not practised here, and the
limited groundwater is the only source of water. This dries up in the summer,
and only one crop can be sown.

Reclamation and land
management

measures

A plot of 5 hectares was chosen for soil and water management. The plot was
a mix of degraded pasture and stony and moderately sloping land littered
with construction debris. The topsoil had been severely damaged due to
construction activity. After assessing the soil capability, a land management
exercise was conducted to minimize run-off and soil erosion, ensure adequate
water storage and aeration, and develop a green cover. This involved physical,
chemical, and biological management of the land. The physical components
for land preparation and development were seedbed design, seed placement,
irrigation, disposal of run-off water, and water harvesting. The chemical
component involved the use of nutrients and fertilizers.

The reclamation process largely followed the conventional methodology of
plantation as well as certain elements of contour farming. The main steps
were land preparation, contour demarcation, bush clearance, uprooting,
stone picking and packing, levelling, shaping and consolidation, locating
contour lines and marking the contours, assessment of soil quality, building a
drainage ditch and soil pits, and digging a pit.

Conservation measures
Soil erosion at the plantation site was controlled through conservation
measures that were chosen based on land disposition, degree of erosion, and
availability of funds. The measures aimed to control run-off and erosion,
conserve soil moisture, and improve sub-surface drainage to improve aera-
tion and the workability of soil on the root zone. These measures were build-
ing check dams (Figure 3), bunding, furrowing, gully control, hedging,
ploughing, selection of tree species, and trenching  (Figure 4).

The management monitors the plant’s water conservation effort—between
1996 and 2001, it reduced specific water consumption across units by 68%. It
has been successfully implemented at Khamgaon, and later at several HLL

Figure 3
Schematic sketch of a

check dam
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Figure 4
Schematic sketch of

trenching

units. Various initiatives for reducing water consumption have been taken.
Khamgaon is a water-scarce area with the average rainfall being about 584
mm. The stony soil strata, low retentivity of soil, and undulating topography
help water run-off, which aggravate the problem. However, most of the
rainwater runs off, eroding the soil, because of the lack of forest cover. The
HLL developed a model for watershed management to help improve the
availability of water and help the local populace adopt proper agricultural
techniques. It conducted a hydrological survey of the land, chosen on the
basis of scientific contouring, and built check dams (Figure 4) along the
drainage routes to prevent soil erosion. This integrated model of managing
the environment improves the soil and increases the amount of water avail-
able, thus creating a sustainable means of improving income. The green belt
that has been developed and the evolution of a miniature ecosystem are proof
of the success of the project.

Specific energy consumption has reduced by 50% and carbon dioxide
emission by 46%. The company has stopped using ozone-depleting sub-
stances; all refrigeration is now done on R 22, and freezers used for ice
creams are hydrocarbon-based. Of the 78 manufacturing units that the HLL
owns, 53 units including Khamgaon do not discharge any effluent.

Horticulture
development

Horticulture activities were undertaken in the form of demonstration plots.
The objective was to develop a model for field preparation, manuring, spray-
ing, munching, pruning, and irrigation. A mix of early-fruiting and late-
fruiting trees were planted. The quality of seeds and seedlings was
ascertained before plantation, which was done during the monsoon. Planting
can be done any time of the year if water is available. Shrubs were planted
3–4 metres apart, dwarf trees 4-metres apart, and tall trees 10–12 metres
apart. Pits were dug a month in advance to a depth of 1–1.2 metres and
1-metre wide. They were then refilled with the excavated earth mixed with
leaf-mould, farmyard manure, and sand. The trees were fenced and also
protected from insects, pests, and fungi. Fruit trees were pruned to secure a
good crop yield; pruning was restricted to removing dead branches. The trees
were adequately watered, and watering was stopped at the onset of winter. It
was ensured that the water level did not rise above 50–60 centimetres of the
plant collar.

A total of 6293 trees were planted in different locations of the site, includ-
ing 1468 ornamental trees, 645 fruit-bearing plants, and 4180 forestry spe-
cies. In addition, 1000 kg of vetiver grass was planted in the form of
hedgerows and vegetative barriers. Initially, the plantation was maintained
through proper irrigation, mulching, pruning, and so on. As the trees have
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matured, the degree of care required has decreased, and the plantation is now
self-regulated.

Towards achieving sustainable agriculture in plantations, the HLL has
systematically reduced the use of synthetic pesticides for relatively eco-
friendly pesticides. Organic manure is generated by vermicomposting
biomass. The HLL also practises afforestation to enhance biodiversity. In its
effort to save hardwood and bamboo, it has been using agricultural waste for
secondary packaging, thus saving 80 000 tonnes of hardwood or bamboo
annually. It has used 1000 tonnes of HDPE woven sacks, thus saving 34 000
tonnes of wood, and used 7000 tonnes of recycled board for lined cartons,
thus saving 17 000 tonnes of wood.

The company has invested 250 000 rupees in the plantation, and spends
105 000 rupees annually on operating expenses. It is estimated that, when the
plants start bearing fruits, the annual revenue from the harvest of fruits,
fuelwood, and fodder would exceed 30 000 rupees. The fuelwood and fodder
from pruning of the trees may also be sold. Fast-growing trees would mature
in 10 years, and may be harvested in blocks, and sold for more than 50 000
rupees. In 25 or 30 years, when most trees will be ready for harvesting, the
timber will fetch more than 25 million rupees.

Innovative soap-
making process

The HLL has replaced the conventional pan-boiling process of soap making
with a continuous one followed by anhydrous saponification, which does not
require steam or water. The old process on the other hand consumed a lot of
water (Figures 5 and 7). Steam is required primarily in the tank farm to keep
oils in a molten state. The plant is currently transferring its production
process to the new patented technology, which has been developed in-house.
During the drought period of 1993–96, the plant had to compete with the
local populace for this scarce resource, and found its requirement of water
unsustainable. Therefore, it designed and executed a three-stage plan to
reduce water consumption (Figure 6). Hygiene and simple conservation
reduced consumption from 760 TPD to 635 TPD. An optimization phase
followed, in which processes were scrutinized to identify opportunities to
manage water, and measures like recycling, condensate-recovery, and soap
dryer throughput increase implemented. This further reduced consumption
to 500 TPD. Later, continuous saponification and, more recently, anhydrous
saponification has reduced consumption to 355 TPD. The company’s produc-
tion of soap doubled during this period. The anhydrous saponification proc-
ess of manufacturing soap from fatty acids, developed in-house, uses no soap
or water and generates no effluent.

Figure 5
Water consump-

tion reduced
from 760 TPD to

355 TPD while
doubling

production



Hindustan Lever Ltd, Khamgaon25

Figure 6
Reduction in specific

steam and water consump-
tion and effluent

generation

Figure 7
Consumption of water

during 1996–2002

Case study at a glance

The HLL developed a watershed in the Khamgaon region of Maharashtra
and developed technology to make soap from fatty acids without using
water or steam after it realized during the drought years (1996–99) that
its water consumption was unsustainable. It has
P reduced specif ic water consumption by 68%;
P reduced specif ic energy consumption by 50%;
P reduced emission of carbon dioxide by 46%;
P stopped using ozone-depleting substances;
P stopped discharging effluent at 53 of its 78 units;
P saved 88 000 TPA of hardwood and bamboo by using agricultural waste

for secondary packaging;
P saved 34 000 tonnes of wood by using 1000 tonnes of HDPE woven

sacks;
P saved 17 000 tonnes of wood by using 7000 tonnes of recycled board

for lined cartons.


