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Abstract

Background: Water resource management is a strategic issue in Qom city. Water scarcity is one of the
most critical concerns of industrial estates. This study aimed to evaluate wastewater management in the
Shokuhieh industrial park of Qom province in 2013.

Methods: This is a descriptive cross-sectional study done by visiting the industrial units in person,
completing questionnaires and analyzing the results. The questionnaire had 25 questions, including
general information, the status of water supply, treatment and consumption, wastewater production,
reuse or discharge of produced wastewater and the status of wastewater treatment and discharge of
effluent. The industrial units evaluated were active with over 50 personnel and numbered 44 in total.
Results: The water suppliers in the industries included network (70.5%), network and reverse osmosis
(RO) (22.5%), network and tanker (2.4%) and tanker (4.6%). 63.63% of the industries had water treatment
systems. 19.5% reused wastewater and 31.8% performed pretreatment before discharge of wastewater.
The discharge sites of water treatment units’ effluent included the absorption well (17%), greenbelt (18%)
and sewer (65%). Discharge sites of sanitary wastewater in 50% of the industries was sewer and in 50%,
it was absorption well. The discharge sites of processed wastewater was reuse (2%), sewer (52%) and
absorption well (46%). Discharge sites of exiting effluent from pretreatment units in the industrial park,
included sewer (85.5%), transport by tanker (7.1%) and absorption well (7.1%). The type of pretreatment
process in 35.7% of the industries was chemical and in 64.3%, it was septic tank.

Conclusion: The results of this study showed that pre-treatment is not done in most industries and
wastewater reuse is performed in few industries. The main method of wastewater disposal in industries
was by discharge into the sewer and absorbent well.
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Introduction

For more than two decades, industrial cities with the aim
of encouraging industrial sectors and reinforcing polices
on distributing population equally, in order to make the
best use of natural resources and local produce, and pre-
vent unequal centralization of industries, condensation
of industries around cities and synchronizing industrial
development with environment sustainability, has at-
tracted the attention of the authorities. Moving polluting
industries away from cities and condensing them in one

place have provided the possibility of better pollution con-
trol (1,2). An industrial park is defined as a piece of land
which has been prepared and has been divided accord-
ing to a comprehensive project, into smaller pieces and
arrangements have been made for building roads, transit
and general facilities and industries; and industries have
been built on these lands with joint facilities (3).

Together with industrial development in different coun-
tries, the use of water and wastewater production in in-
dustrial units has increased. In Iran, after the agriculture
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sector, the industrial sector is the most important water
consuming sector (4). The amount of wastewater produc-
tion in polluted industries in 2003 was over 91 million cu-
bic meters and only 31% of it was treated and recycled and
the rest was released into the environment (5).

Rapid gathering of wastewater from industries and then
treating and discharging it is not only desired, but also
necessary in industrial societies and the main aim is: to
protect public health, environmental sustainability and
prevent pollution of water resources and reuse treated
wastewater in agriculture and industry (6). Industrial
wastewater is potentially highly polluted and should not
be released into the environment without treatment. The
most important factors that make industrial wastewa-
ter not suitable for release into the environment are high
acidity, strong alkalosis, high concentration of dissolved
chemicals, fat, grease, heavy metals and toxins, toxic and
malodorous gases, radio activity, suspended material,
color, odour, high temperature and pathogenic microor-
ganisms (7). Every m® of untreated wastewater can pollute
about 50 m’ of water. Therefore, if no attempt is made to
control industrial wastewater, the country’s water resourc-
es will be seriously exposed to the hazards of these pollut-
ants (4).

The quality of wastewater in each industry is different ac-
cording to the kind of produce, amount of water used, in-
corporating modern technology and other factors related
to by-products. Some industries need pretreatment due to
their heavy load of organic material (8). The difference in
the quantity and quality of industries, type of industrial
activity, high variation of chemical used in the industrial
units are among the factors that make industrial wastewa-
ter management more complicated and professional than
urban wastewater (9).

Lack of water resources and the importance of environ-
ment sustainability highlight the reuse of sewage in soci-
eties. Currently, in most countries including the United
States, Germany, Australia and Turkey, about 60% of
industrial wastewater is treated and reused. If industrial
wastewater is treated property, it can be used as a certain
and valuable source for agriculture (10).

Qavami et al in 2006, in a study on evaluating the situ-
ation of industrial wastewater management in industrial
towns of Sanandaj, showed that the wastewater produced
in industries is discharged without treatment or after in-
adequate treatment, into the river that runs beside the in-
dustrial town (11).

Fahiminia et al in 2007, evaluated the situation of urban
waste water management in Iran and their results showed
that the current wastewater management system is caus-
ing trouble for more than 50% of the population in 42.4%
of cities and for more than 50% of the population in 52.4%
of the cities (12).

Piadeh et al conducted a study on the current situation of
wastewater treatment in industrial units and showed that
from 689 industrial units, only about 37% of wastewater
was treated by wastewater treatment plants and about

20.25% of the treated wastewater was used for irrigation.
Also, wastewater reuse for industrial purposes increased
from 0.88% to 7.22% (13).

Industrial cities are responsible for designing a central
sewage treating system and obtaining their construction
license, and after assigning 50% of the units and operating
30% of them, and producing at least 100 m? of wastewater
per day, they should build their central sewage treatment
system. According to this, before the central wastewater
treating units is operational, each unit should establish a
wastewater pretreatment and discharge system (14). This
study was performed in order to evaluate wastewater man-
agement in the Shokoohieh industrial park in Qom prov-
ince in 2013, in order to suggest management initiatives.

Methods

This was a descriptive cross-sectional study performed in
the Shokoohieh industrial park. The Shokoohieh indus-
trial park is located at kilometer 12 of the Qom-Tehran
highway. This park is located at 34 to 42° N and 50 to 51°
E. The area of this park is 955 ha and it was given to ap-
plicants in two phases. This study was done based on local
visits to chosen industries, completion of questionnaires
and performing data analysis.

In this study, the Iranian Environmental Protection Agen-
cy Questionnaire (IEPA) was used. The questionnaire
had 25 questions in 4 sections, including general infor-
mation, the water supply, water treatment and use situa-
tion, the situation of resources and reuse or discharge of
the produced wastewater and the situation of wastewater
treatment and sewage discharge. The general information
inquired in this questionnaire was the type of industry,
address, number of personnel, potential of production ac-
cording to type of produce.

In this study, the industries were categorized into 11
groups. These groups included food, drug, plastic and
chemicals, metals, nonmetal minerals, wood and cellulose,
paper, textile, machinery and equipment, electrical and
cosmetics. This grouping was based on the national cen-
sus of industrial workshops. Due to the fact that industrial
units with employees less 50 people are classified as small
workshops; in this study, only units with employees more
than 50 were evaluated. The number of chosen workshops
was 44 in total and included 1 machine making, 9 metal
minerals, 9 food, 1 drugs, 8 chemicals, 8 textile, 2 elec-
tronics, 2 nonmetal minerals, 1 agriculture, 1 leather and 2
cellulose industries. The industrial units were visited and
the relevant questionnaire was completed. Then, the col-
lected data were analyzed.

Results

The source of water in the selected industries is shown in
Table 1. In 52% of the industries, the source of drinking
water was the network, in 32%, it was the network and the
reverse osmosis (RO) system, in 11.5%, it was tanker and
in 4.5%, it was network and tanker. The source of water for
sanitary purposes in 88.5% of the industries was network
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and in 11.5%, it was network and RO. Also, the source of
water used in the process in 73% of industries was the net-
work, in 22.6% of the industries, it was network and RO,
in 2.2%, it was tanker and in 2.2% of the industries, it was
tanker and network.

The situation of industries with pretreatment units for
wastewater is shown in Table 2. The industries which
mainly own pretreatment unit are the food industry
(88.9%). In the chemical industry, from the 8 available in-
dustrial units, 3 (37.5%) possess a pretreatment unit.
In the metal industry, from the 9 available industries, only
one (11.1%) had a chemical pretreatment unit. From the
8 textile industrial units, one (12.5%) had a pretreatment
unit. Also, the only agriculture industry has a pretreat-
ment unit (100%).

The type of pretreatment process in industries was mainly
chemical and septic tank. The place of sewage discharge
of the pretreatment units in 85.7% of the units was the
sewer of the industrial park, in 7.15%, it was transferred
by tanker and in 7.15%, it was the absorbent well. In 71.5%
of the industries, sludge was transferred by tanker outside
the industry and in other industries, the sludge landfill
was not specified.

The situation of sanitary, processed wastewater and sew-
age discharge in the evaluated industries is shown in Table
3. The discharge of sanitary wastewater in 50% of the in-
dustries was the sewer and in the other 50%, it was the ab-
sorbent well. The final discharge method of the processed
wastewater in 70% of the industries (31 industrial units)
was the sewer, in 27% of the industries (12 industrial
units), it was the absorbent well and in the remaining 3%,
it was (one industrial unit) reused.

The sewage discharge site of the water treatment unit in
64.7% (11 industrial units) was the sewer, in 17.6% of the
industries (3 industrial units), it was absorbent well and in
16.7%, (3 industrial units), it was greenbelt. In only 18% of
the evaluated industries was sewage reused. The main re-
use of sewage was in the food industry and it was used for
irrigation and washing. The characteristics of the water
sources, sewer and units based on the central wastewater
treating unit are shown in Table 4.

Discussion

In this study, management of wastewater in 50 selected in-
dustries was evaluated by a questionnaire. Seventy percent
of these industries had wastewater treatment units. From
the evaluated industries, 47% discharged their industrial
wastewater into the absorbent wells, 34% into surface wa-
ter and 19% reused the wastewater for agriculture land (9).
In the present study, the methods for wastewater discharge
were absorbent wells, sewer and reuse in the greenbelt.
Also, in the present study, 31.8% of the evaluated indus-
tries pretreated their wastewater before discharge.

The results of this study are not consistent with that of
Farzadkia et al (9) who ranked the industries working in
the west of Tehran according to quantity and quality of
the produced industrial wastewater. In another study by

Torabian and Mahjouri the situation of industrial waste-
water produced in Tehran province in 1994-1998, the
food, textile, metal and nonmetal mineral industries were
studied. The results showed that in the food industry, 8%,
drug industry 7%, paper making industry 13%, metal in-
dustry 17% and nonmetal mineral industry 33%, had a
treatment unit with acceptable performance, but none of
the paint making or cosmetic industries had a treatment
unit. Also, the maximum sewage discharge into surface
water in the food and textile industry was 62.5% and
48.8% and in the metal and non-metal mineral industry,
in the underground water, it was 86% and 83%. The site of
sanitary wastewater discharge in 50% was the sewer and in
the other 50%, it was absorbent well. The site of processed
wastewater discharge in 6% of the industries was septic
tank, in 2%, it was reuse, in 46%, it was sewer and in 46%,
it was absorbent well (15).

In the present study, the site of sanitary wastewater dis-
charge in 50% of the evaluated industries was the sewer
and in the other 50%, it was absorbent well. Also, the site
for final discharge of processed industrial wastewater in
2% was reuse, 52%, sewer and 46%, absorbent well.
Shayegan et al conducted a study in Iran in 2004 on the
situation of urban and industrial wastewater in Iran and
their results showed that 3.9 billion m’ per year urban
wastewater was produced in Iran, and only 9% of it is
treated and 91% is discharged in sinkholes, rivers or ag-
ricultural land. The amount of wastewater produced by
polluting industrials in Iran in 2003 was 91 million m’, in
which only 31% of it was treated or recycled and the rest
was discharged without treatment (5).

Lasut et al by analyzing the constraints and potentials for
wastewater treatment in the coastal city of Manado in
Indonesia in 2008, they showed that a wastewater man-
agement project is necessary for immediate prevention
and reduction of pollution in wastewater. The constraints
were land location, population increase, low income fami-
lies, the variety of wastewater producing sources, weak
resources and low capacity of wastewater treatment and
disposal sites, weak governmental management, lack of
local regulations and policies. The potentials were good
environmental knowledge in the society, private and gov-
ernmental organizations and the available guidelines and
regulations (16).

The results of this study are in line with that of Torabian
and Mahjouri (15). Discharging wastewater is the main
reason for underground water contamination. Contami-
nated or untreated underground water can lead to water-
borne diseases (17). Underground water is contaminated
by pollutants released from urban landfills, absorbent
wells, sewage storage tanks, oil and gas transfer lines and
eventually the discharge of toxins, pesticides, chemical
fertilizers from agriculture land (18).

In a study conducted by Arjmandi et al in 2007, the envi-
ronmental effects of the Kaveh industrial park were evalu-
ated. The Kaveh industrial park had a central wastewater
treatment unit in which the wastewater of all industries
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and residential areas, is collected by a wastewater collect-
ing network and is then transferred to the treatment unit.
Then, after passing the treatment steps, the effluent sew-
age from the treatment unit is discharged into a lagoon
and from there it is used for irrigating the greenbelt of the
industrial park (3).

In another study, Monavari et al in 2008, evaluated the en-
vironmental effects of industrial development in the city
of Shahriar. Excluding the units available in the food in-
dustry, the number of industries equipped with appropri-
ate wastewater treatment units in other industrial groups
was limited and industries mainly discharged their waste-
water without treatment and by incomplete treatment
into the wells (4). In the present study, some of the indus-
tries (31.8% of the evaluated industries) discharged their
wastewater into the Shokoohieh industrial park wastewa-
ter treatment plant after performing pretreatment. Other
industries discharge their wastewater into the wastewater
treatment plant without pretreatment.

A systematic approach towards the management of wa-
ter and wastewater, especially in the industrial sector can
solve the water shortage problem in Iran. In the Abbas-
abad and Aliabad industrial park in Tehran, the Khay-
am of Nayshabour, Aghghela of Golestan and Booali of
Hamadan industrial parks, treated sewage was used for
irrigating the greenbelts of the park (10). This approach
was also considered in Kuwait and the Shuaiba industrial
area. This area produced 31000 m’ of industrial wastewa-
ter and 3000 m’ of sanitation and was the first industrial
area in Kuwait that discharged its wastewater into the Per-
sian Gulf without treatment. After principal management
and treating this wastewater, all the produced wastewater
in this zone were used for irrigating the greenbelt in this
dry and water lacking area (19).

Astani in 2010 studied industrial wastewater management
and its hazardous effects on the environment and his re-
sults showed that most industrial wastewater contains a
high concentration of heavy metals and when these toxic
metals are released into dumping sites, they pollute the
soil, underground water and eventually the sea, and affect
the life of aquatic animals and enter the food chain. As this
industrial waste water eventually enters surface water and
the rivers, it is necessary to evaluate the concentration of
different pollutants in waste water and this has to be done
before they get discharged into surface water (20).

Cirelli and Ojeda conducted a study in 2008 in Buenos
Aires, Argentina on wastewater management and stated
that wastewater treatment facilities in the discharge sites
should obey regulations on wastewater discharge in the
rivers of Buenos Aires. Also, wastewater treatment fa-
cilities should be built in different sites for water treat-
ment (21).

In the present study, part of the treated sewage from the
treatment plant of the Shokoohieh industrial park was
used for irrigating the greenbelt. Reuse of treated waste-
water can solve the water shortage problem and can pre-

vent underground water and environmental pollution.
The concentration of pollutants in the wastewater enter-
ing the Shokoohieh wastewater treatment plant has to be
in a specific range. Therefore, in some industries in which
the concentration of some pollutants is high, building pre-
treatment units is necessary. In our visit to the industries,
in some industries, the pretreatment unit was out of place
or switched off. Because of the high mineral content of
Qom’s water resources, a water purifying unit was needed
in some industries. The results of this study showed that
the rate of sewage reuse in the process and other applica-
tions is very low. The water crisis in Qom province high-
lights the reuse of treated wastewater. The industries in
the second phase were not connected to the wastewater
network and most industries released their wastewater
into the absorbent well or surface water wastewater, which
can lead to underground water contamination and envi-
ronmental pollution.

Conclusion

This study presents an overview of the wastewater man-
agement at the Shokuhieh industrial park located in Qom
city. The results of this study showed that pretreatment is
not done in most industries and wastewater reuse is per-
formed in few industries. The main methods of wastewa-
ter disposal in industries were discharge into the sewer
and absorbent well. The practice of reusing treated waste-
water for landscape irrigation in Qom is useful and suc-
cessful. It will provide a valuable source of water for reuse
in special irrigation. About 32% of total produced waste-
water was pretreated. The type of pretreatment process in
35.7% of industries was chemical process and in 64.3%, it
was septic tank. Considering these constraints and poten-
tials, industries involvement should be increased through
an environmental education program.
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