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ABSTRACT

The present study aims to investigate the procedures to collect and dispose of (treat) municipal wastewater with
special emphasis on regional, economic and environmental considerations in Semnan province. The study purports
to propose a procedure to collect and treat sewage in Semnan, which bears no adverse environmental effects and
matches the regional and economic conditions. The current disposal method is the traditional underground sewage
soakage well, 5-10 meters deep, two of which are typically dug in every house. This method seems functional as the
soil has good permeability qualities. However, as the sewage disposed of this way sinks down and joins
underground aquifers, it contaminates the aquifers. The results showed that the use of stabilization pond is the most
viable method to treat wastewater in Semnan considering the operational ease of wastewater treatment plants,
insensitivity to qualitative and quantitative changes in wastewater quality, availability of the equipment in Iran, lack
of a need for expensive waste sludge treatment equipment, lack of a need for highly-skilled operators for operation
and mai ntenance, cheap lands and good climatic conditions.
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INTRODUCTION

The dramatic increases in population followed bgrémsed water consumption have led to increasetbwater
that in turn posegproblems to urban communities. Some of these pnblclude sanitation and environmental
issues, disturbed balance of groundwater and congaion of water resources [1].

Sewage izonsidered as one of the main contaminantsaiérso that every cubic meter of untreated sewage may
seriously contaminate about 40-60 cubic metersreghf water. Aquifers have limited self-purificatigoalities;
however, when the dissolved oxygen is consumeeifdkin supplied, it significantly decreases in bloelies of
water and endangers the life of aquatic organismthat they lose their utility and the treatmentwdonot be
economical [1-2].

Water constitutes about 99.9 percent of sewageevetfiluents such as suspended colloidal solidstitotesonly 0.1
percent of wastewater. Thus, sewage is used aaraesof water in several countries, particularlydiry regions.
This is particularly important in Iran that is cafered as a dry or half-dry country so that wastemteatment can
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significantly contribute to water recycling. In shregard, the first step is to collect wastewatemf different
communities and transmit it to treatment plantdhsd it may be treated to a standard degree censigtith the
final disposal method [3]. The major objectives faastewater treatment may include providing adexjgahitation
for communities, preventing the outbreak of watemleoepidemics, preservation of the environment aesthetic
effects to provide public welfare, preventing thentamination of water resources, developing treatmand
recycling of water in dry regions.

The current disposal method in Semnan city is thditional underground sewage soakage well, tylyicai10
meters deep, two of which are usually dug in evesyse. This method seems functional as the soilgobasl
permeability qualities. However, as the sewageatied of this way sinks down and joins undergrounaifers, it
contaminates the aquifers [1-4]. Besides, an inyaton of groundwater shows that the water le\eslrdases along
the regional hydrogeological slope from north taithoso that it ranges from 160 meter deep in nB8gmnan to
about 5 meters deep around Delazian (south Senamangventually surfaces and flows in desert aradsawery
low quality due to evaporative formations and sesvagntamination. Thus, sewage disposal poses pnsbie
south districts due to elevated groundwater soitmatist be given due consideration in wastewaitgyatal projects
[5-6].

Semnan is a historic, populated city that stillsudee traditional underground sewage well to dispafsmunicipal
wastewater. This method is prevalent in many citiefran, which imposes serious economic and enwirental
adverse effects. Thus, we need to adopt a sciemjifproach and utilize cutting-edge technologiede@a with this
problem. To eliminate wastewater disposal problemSemnan, we need to adopt a method that not lradyless
adverse effects but also brings about positiveaunés. Thus, the present study aims to introducesthad with
special consideration of regional, economic andirenmental factors to collect and dispose of wastew in
Semnan. The study specifically seeks to answeqtlestion: “Is it possible to propose a wastewatdection and
disposal method for Semnan, which is suitable igioral, environmental and economic terms? Is sépara
wastewater collection suitable for Semnan?”

MATERIALS AND METHODS

Nowadays, many a country requires her to implensemtage collection and treatment projects so agdmate
health and environmental characteristics in urbah raral communities [7]. Thus, they need to follavgcientific
method to adopt a suitable procedure for the didlecand treatment of municipal wastewater, whgltonsistent
with economic and ecological conditions of the oegi

There are various methods — physical, chemicalbéwldgical- for sewage treatment. Besides, theeetlaree main
methods to collect the sewage including separami-separate and combined systems. To select ansyst
number of factors such as climatic, cultural, ecoiwoand geological variables should be taken iotwseration.
The present study aims to propose a comprehensiution to the collection and treatment of wastewah
Semnan. To this end, library studies were firstdtmted to collect the theoretical data on the cttbea and
treatment of sewage as well as environmental andoggic considerations. Then the regional charastiesi of
Semnan were addressed briefly.

Some basic data is required to help select thaldeitwastewater treatment method in Semnan; howhisrwas
not possible as there was no wastewater colledimtem installed in the city. To remedy this defidy, the
available data on similar cities were used compaaigt Accordingly, a study on Iranian cities wittastewater
collection systems revealed that Zabol shared i@ljtmeteorological and demographic similaritiethwemnan so
that it was used as a model to obtain the compardtita.

RESULTS

Design parameters are needed to install a wastetvatgment plant in Semnan as the city lacks ageveollection
system (BOD, COD, SS, PH...) [2-5]. In other wors there is no sewage collection system in tlyewit may not
select a sample of the municipal wastewater andrgdime the results to the whole city. To remedy gioblem, the
wastewater in similar cities with sewage collection treatment systems may be used. To this eadgllected city
should be similar to the target city in terms afntic and industrial factors. Studies showed #wadtol city, which
has sewage collection and treatment system, camedspto Semnan in terms of climatic, geological atlstrial
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factors. Thus, the municipal wastewater data inoZatas applied to Semnan to help propose a suitsdleage
collection and disposal system for the target @tigure 1-2-3).

250
200
150
100
50
0 -

N Input

H Output

2002 2003 2004 2005 2006

Figure 1: Average input and output of BOD (mg/L) inwastewater treatment plant of similar city
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Figure 2: Average input and output of COD (mg/L) inwastewater treatment plant of similar city
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Figure 3: Average input and output of SS (mg/L) invastewater treatment plant of similar city

Considering the climatic, cultural and economicikinties between these two cities, some desigarpaters may
be borrowed from Zabol sewage collection and treatnsystem and applied to Semnan to help devefdprafor

sewage collection and disposal system in this dibus, we also devoted a certain proportion ofdtuely to the
investigation of sewage collection and treatmestesy in Zabol.

CONCLUSION

Semnan city is the provincial capital of Semnarvjsree lying to the 35 degrees, and 33 minutes natttude and
53 degrees, 23 minutes east longitude along thertdes the gentle southern slopes of Alborz MounstaThe city
is about 1100 meters above the sea level and lgaseral north-south slope. Semnan is located oida plain,
reaching Tehran from west with 237 Km distance &amnghan from east with 107 Km distance as well as
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Mahdishahr and Shahmirzad from north with 25 Kntattise. In addition to the said connections, Senmgsatso
connected to northern cities through Firooz KookdroThere is also a rail network that connects Semo
Mashhad from the east and to Tehran from the west.

The city lies on a plain developed by river seditaehack of a permanent river gives this plain #wrm natural
outlook. Thus, sedimentation and soil renewal, Whiczcurs due to torrential river floods, happenarcsly.
Golroudbar is the only permanent river in Semnat ktas several branches such as Dehsofian and 8hatirand
runs through a wide area. These two branches neeethdahdishahr dam, join other branches, and rahtha west
of Semnan where they creep into Dasht-e Kavir. Sems surrounded by alluvial farm lands from ewm&st and
south. However, lands to the north of the city laaeren due to their altitude and steepness. Albtwantains are
located on the north of the city and function agigantic barrier that separates the city from trethern humid
regions so that the wet masses do not reach thareé.

Considering the geographical condition, rainingeleand temperature variations in Semnan regiortéoca hot and
dry environment, the general characteristics ofrdggon lying from the southern slopes of Northerountains to
the inside of Iranian plateau are as follows. Duég adjacency to central plateau of Iran, itffeeted by the hot
and dry climate of this plateau with cold winterglahot and dry summers. However, as it has a higliéude in
comparison with the central plateau or local haldsenefits from the moist weather that passes i that it has
a rather moderate climate comparing with the maited It is typically dry during the year and hagreat
temperature variance between the daytime and nigtith is related to the cloud and moisture in alr@osphere.
The reason is that the sunshine warms the groundgdihe daytime while the heat is sent up to aiight with no
significant resistance. Considering the locatiorBemnan on the southern slopes of Alborz Mountdiresraining
increases from south to north and bears a dirdatiorship with the altitude of the region. Besidd®e raining
season begins in September/October and continuednfiost eight months. It typically intensifiesNovember but
decreases after May/June.

The meteorological characteristics of the regiomeaextracted from Semnan synoptic station betwed90 land
1999. According to this data, the average annuaingtwas 134.8 mm, the highest amount of rainimg iday was
29.6 mm (1996) and the average annual moistureA&&smm in the respective period. The average maxirand
minimum temperatures were 28.6 and’ C3respectively.

The results showed that it was a necessity to desigl implement sewage collection and treatmerntesysn
Semnan city considering the environmental, econ@nit sanitary urgencies. The sewerage in Semnaridshse
the separate, gravity and pressure systems. Coimgdihe advantages and disadvantages of diffgoguds in
technical or economic terms and as the Iran PVCpamy is located in Mahdishahr 15 kilometers frorm8an, it

is recommended that the sewerage system in Sensamate of PVC pipes for up to 400 mm in diameter an
cement pipes for 500 mm in diameter and above.

Thus, considering such factors as the operaticase ef wastewater treatment plants, insensitigityualitative and
guantitative changes in wastewater quality, avditglof the equipment and spare parts in Irankla€ a need for
expensive waste sludge treatment equipment, lacla afeed for highly-skilled operators for operatiand
maintenance, cheap lands and good climatic comditistabilization pond is the most viable methodtreat
wastewater in Semnan.

Thus, considering the present findings, the follmyvrecommendations are made. First, due to vaitialoif the

output, the treated wastewater should only be digeagricultural use consistent with environmentsues and
recurring experiments. It, however, needs furthedyto be approved for other usages. It is reconteé that in
case the output effluent standards are not mety oiitural complementary units be added to theligion ponds
serially. Second, if the aerobic ponds are maderaié due to heavy mineral load, it is recommerttied manual
floating aerating be applied. Third, due to inadsqloperation, the ponds may become anaerobicraitétnks. It

is recommended that the ponds be constructed awaythe urban areas (at least 500 meters) agaiestdminant
wind directions.
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