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Abstract

Sewage produced in homes can be divided into two groups.
The sewage produced from domestic uses such as bathing and
laundry and dishwashing water is called gray water and the
sewage produced from toilets is called black water. In many
systems used in the world, gray water is combined with black
water and discharged by the municipal sewage system.
However, gray water has a higher quality due to its lower
pollution content and has a higher potential for reuse. In this
study, using the combined model of SWOT analysis and
QSPM matrix, the do's and don'ts of using the effluent from
the Sabzevar city treatment plant were investigated. Based on
the results of experiments on the effluent, the use of this
effluent for agriculture demands further disinfections due to
the Coliform density outside the permitted range which is
recommended in national and international standards.
However, in general and in most of the years, the quality of the
effluent of Sabzevar municipal wastewater Treatment Plant is
within the permissible limits and it can be used for irrigation
of industrial and fodder plants which is not used directly by
humans or for urban landscape according to the results
obtained from the study of chemical and microbial quality of
effluent (TDS, Nitrate, Nitrite, EC, parasite eggs). Considering
that public opinion on the use of wastewater is somewhat
negative, we should seek to create a positive culture by holding
events at the level of councils, villages and rural people. In
addition, due to the desert nature of the area, the effluent can
be used for biological regeneration and planting plants such as
Nitraria and Haloxylon, and species such as Atriplex. Also, due
to the existence of factories such as washing plants and cement
factories in the region and the reasonable price of effluents and
water saving, the conditions of using effluents in such factories
can be studied and researched.

Keywords: Sabzevar Wastewater Treatment Plant,
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Table 1- International and national standards for laboratory tests performed in Sabzevar \Wastewater
Treatment Plant Lab
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Parameter Unit WHO EPA FAO IRNDOE
BOD:s (Solution) mg.L™* - 30 - 100
BODs mg.L* - 30 - 100
COD mg.L* - 120 - 200
COD mg.L*! - 120 - 200
DO mg.L? - - - 2
pH - 6-8.4 6.5-8.4 6.5-8 6-8.5
TSS mg.L* - 5 - 100
TDS mg.L* 450 - 450 -
Nitrate mg.L* 5 30 5 -
Nitrite mg.L* - 1 - -
TColiform mg.L* 1000 1000 1000 1000
SAR (me.L )08 3 3 3 -
EC Ds.m* 0.7 0.7 0.7 -
Nematode - 1 1 1 -
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Table 2- Strengths and weaknesses (Internal Factors) of using Sabzevar Treatment Plant effluent
Mg OMSB & dphual Sl 31 23w (515 Jolgs) hrd g g8 bIL -Y Jgun

Strengths

Weaknesses

S1- Effluent is effective for agriculture and soil fertility
due to the presence of minerals and nutrients.

S2- Located in a suitable topographic condition, proximity
to agricultural lands of surrounding villages

S3- Potential of the area to receive and attract investors for
the use of wastewater

S4- Effluent can be used in agriculture due to the removal
of organic matter in wastewater in terms of color and odor.
S5- Effluent reduces greatly the need for chemical
fertilizers due to the presence of various nutrients.

S6- Topography of the area which allow the transfer of
effluent to the consumption areas by gravity

S7- Existing lands and urban green spaces suitable for
wastewater use

S8- Effluent as a permanent exploitable source of water
even in times of drought

S9- Welcoming farmers to use wastewater due to
reasonable price and quality

S10- Suitable existing routes to transfer the flow to the
point of consumption (agriculture and green space)

W1- Limiting conditions of agricultural lands
and green space in terms of chemical parameters
W?2- Religious and jurisprudential issues in the
use of wastewater

W3- Cultivated plants with effluent in the area
have a limited range.

W4- Opinion on the use of wastewater in terms
of unsanitary conditions
W5-psychological  adverse
wastewater use

W6- Lack of facilities and conditions for the
distribution of transported effluent in the study
area

WT7- Infiltration of effluent into the groundwater
aquifers used for drinking.

WS8- Disease of plants and agricultural products
in long-term irrigation with effluent

W9- Environmental impacts of wastewater use
W10- Existence of some chemical parameters in
the effluent such as salinity, toxic elements, etc.

effects on

Table 3- Opportunities and threats (External Factors) of using Sabzevar Wastewater Treatment Plant

effluent

g OGNSV G bl Ol 1 03liw! ()8 Jolas) g 9 w8 -Y Jou

Opportunities

Threats

O1- Creating optimal conditions for the use of wastewater
(for example, channeling the effluent transfer route)

O2- Entrepreneurship and increasing the area under
cultivation and consequently using more effluent

0O3- Reverse migration due to unconventional water source
and agriculture

O4- Development of villages and settlement of youth and
prevention of migration of residents of surrounding
villages

05- Use of effluent in industrial sectors of the city

06- Use of effluent in aquaculture and other secondary
uses

O7- Promotion of the use of unconventional water
resources such as wastewater in local people

0O8- Support of relevant government departments to plans
to use wastewater in the agricultural and industrial sectors
09- Substation of effluent with water from aqueducts and
wells in order to protect the aquifer

010- Due to the presence of desert wastelands, the use of
effluent in desertification control and for planting
rangeland plants

T1- Lack of coordination between different
organizations for use of wastewater in different
sections

T2- Possible environmental problems in case of
improper wastewater treatment

T3- Problems with effluent transfer to target
area

T4- Problems in effluent irrigation systems

T5- Possibility of creating health problems and
risks for farmers

T6- Lack of expertise in the use of wastewater
and the use of traditional methods

T7- Limited scientific studies in the field of
wastewater use

T8- Lack of sewage transfer
surrounding villages

T9- Lack of suitable infrastructure for
wastewater use in sectors such as aquaculture
T10- Land acquisition at the site of the effluent
transfer canal in the villages

canal to
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Table 4- Comparison of effluent parameters in 2015 with international standards
IVAY Jlo gl (Sl 3, lailinl b (29,5 Dlug 5l ol )b s lio -F Jou

Parameter Unit Average WHO EPA FAO IRNDOE Comparison
Discharge m3.st 24448 - - - - -
BOD:s mg.L? 110 - 30 - 100 Above the standard
BODs mg.L? 120 - 30 - 100 Above the standard
COD mg.L? 214 - 120 - 200 Above the standard
COD mg.L? 190 - 120 - 200 Below the standard
DO mg.L? 15 - - - 2 Below the standard
pH - 7.98 6-8.4 6.5-8.4 6.5-8 6-8.5 As standard
TSS mg.L? 133 - 5 - 100 Above the standard
TDS mg.L? 405.5 450 - 450 - Below the standard
TKN mg.L? 90.5 - - - - -
Ammoniac  mg.L? 8.5 - - - - -
Nitrate mg.L? 23.6 5 30 5 - Below the standard
Nitrite mg.L? 0.83 - 1 - - Below the standard
TP mg.L? 2.8 - - - - -
TColiform No. at 100ml 3000 1000 1000 1000 1000 Above the standard
SAR (me.L1)08 0.8 3 3 3 - Below the standard
EC ds.m’ 0.5 0.7 0.7 0.7 - Below the standard
Nematode - 1 1 1 1 - As standard
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Table 5- Comparison of effluent parameters in 2016 with international standards
VWAY JWo Gl Gl 3 lailinl b (2955 lay s ol duglio -0 Jga

Parameter Unit Average WHO EPA FAO IRNDOE Comparison
Discharge md.s?t 23521 - - - - -
BOD:s mg.L? 128 - 30 - 100 Above the standard
BOD:s mg.L? 102.69 - 30 - 100 Above the standard
CoD mg.L? 232 - 120 - 200 Above the standard
CoD mg.L? 204.83 - 120 - 200 Above the standard
DO mg.L? 1.79 - - - 2 Below the standard
pH - 7.99 6-8.4 6.5-8.4 6.5-8 6-8.5 As standard
TSS mg.L? 125 - 5 - 100 Above the standard
TDS mg.L? 400 450 - 450 - Below the standard
TKN mg.L? 85 - - - - -
Ammoniac  mg.L? 7.23 - - - - -
Nitrate mg.L? 21.88 5 30 5 - Below the standard
Nitrite mg.L? 0.66 - 1 - Below the standard
TP mg.L? 2.6 - - - - -
TColiform mg.L? 2500 1000 1000 1000 1000 Above the standard
SAR (me.L1)08 1.2 3 3 3 - Below the standard
EC dS.mt 0.57 0.7 0.7 0.7 - Below the standard
Nematode - >1 1 1 1 - Below the standard

Table 6- Comparison of effluent parameters in 2017 with international standards
W0 Jlo gl (Sl g, lnilisl b (298 Sl g1kl dunglio —F Joi

Parameter Unit Average WHO EPA FAO IRNDOE Comparison
Discharge mé.s?! 23548 - - - - -
BOD:s mg.L? 147.69 - 30 - 100 Above the standard
BOD:s mg.L? 117.98 - 30 - 100 Above the standard
COoD mg.L? 235 - 120 - 200 Above the standard
COoD mg.L? 210.63 - 120 - 200 Above the standard
DO mg.L? 1.76 - - - 2 Below the standard
pH - 8.01 6-8.4 6.5-8.4 6.5-8 6-8.5 As standard
TSS mg.L? 130.71 - 5 - 100 Above the standard
TDS mg.L? 500 450 - 450 - Above the standard
TKN mg.L? 87.5 - - - - -
Ammoniac  mg.L? 8.29 - - - - -
Nitrate mg.L? 22.18 5 30 5 - Below the standard
Nitrite mg.L? 0.78 - 1 - - Below the standard
TP mg.L? 2.34 - - - - -
TColiform mg.L? 1800 1000 1000 1000 1000 Above the standard
SAR (me.L1)08 1 3 3 3 - Below the standard
EC dS.mt 0.6 0.7 0.7 0.7 - Below the standard
Nematode - >1 1 1 1 - Below the standard
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Table 7- Comparison of effluent parameters in 2018 with international standards
WWAF JWo (gl (Gl g3 lailinl b (2955 lay s ol dulio -V Jga

Parameter Unit Average WHO EPA FAO IRNDOE Comparison
Discharge m.s? 24771 -r - - - -
BOD:s mg.L? 170 - 30 - 100 Above the standard
BODs mg.L? 1425 - 30 - 100 Above the standard
COD mg.L? 248 - 120 - 200 Above the standard
COD mg.L? 228.5 - 120 - 200 Above the standard
DO mg.L? 1.76 - - - 2 Below the standard
pH - 8.06 6-8.4 6.5-8.4 6.5-8 6-8.5 As standard
TSS mg.L? 141.75 - 5 - 100 Above the standard
TDS mg.L? 470 450 - 450 - Above the standard
TKN mg.L% 92 - - - - -
Ammoniac  mg.L? 8.45 - - - - -
Nitrate mg.L? 21.5 5 30 5 - Below the standard
Nitrite mg.L? 0.65 - 1 - - Below the standard
TP mg.L? 2.35 - - - - -
TColiform No. at 100ml 2000 1000 1000 1000 1000 Above the standard
SAR (me.L1)08 1.44 3 3 3 - Below the standard
EC dsS.m’ 0.59 0.7 0.7 0.7 - Below the standard
Nematode - 1 1 1 1 - As standard
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Table 8- Matrix of internal factors and final points
2l Okl g (Jo1> Jolge s Silo -A Jgan

Factors Attraction coefficient Point Final weight
Strengths

S1 0.07 2 0.14
S2 0.04 2 0.08
S3 0.04 3 0.12
S4 0.04 3 0.12
S5 0.05 4 0.2
S6 0.04 3 0.12
S7 0.06 2 0.12
S8 0.07 4 0.28
S9 0.06 3 0.18
S10 0.03 1 0.03
Weaknesses

w1 0.03 4 0.12
w2 0.03 3 0.09
w3 0.06 3 0.18
W4 0.06 3 0.18
W5 0.04 1 0.04
W6 0.07 1 0.07
w7 0.06 3 0.18
w8 0.04 3 0.12
w9 0.07 2 0.14
W10 0.03 3 0.09
Total 1 2.56
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Table 9- Matrix of external factors and final points
2l Okl g (2,1 Jolge i lo -1 Jgaa

Factors Attraction coefficient Point Final weight
Opportunities

01 0.03 3 0.09
02 0.06 4 0.24
03 0.08 4 0.32
04 0.07 3 0.21
05 0.04 3 0.12
06 0.04 3 0.12
o7 0.05 4 0.2
08 0.03 4 0.03
09 0.05 1 0.02
010 0.03 1 0.03
Threats

Tl 0.05 1 0.05
T2 0.07 1 0.07
T3 0.06 3 0.18
T4 0.05 3 0.015
T5 0.06 1 0.06
T6 0.03 3 0.09
T7 0.04 4 0.16
T8 0.06 3 0.18
T9 0.06 3 0.18
T10 0.04 3 0.12
Total 1 2.65
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Table 10- Presenting strategies in the form of a table (matrix) for a better display and understanding
25530 (53l yiog 533 9 Glaled gyt (e $5Lo) g )90 & W pdly il =Y+ oo

Opportunities

Threats

Strengths

Offensive strategy (SO)
SO1- Creating optimal conditions for the use of effluent due to the
presence of nutrients and minerals in it
SO2- Due to the effect of effluent on soil fertility and consequently
increase agricultural productivity, it creates employment and reverse
migration to villages.
SO3- Use of effluent for urban green space due to nutrients and
minerals and no unpleasant odor
SO4- Use of effluents in industry due to reasonable prices and the
absence of heavy metals and damage to industrial equipment
SO5- Use of effluent in desert greening according to the climatic
conditions of the region.
SO6- Use of effluent in aquaculture according to the presence of
nutrients.
SO7- Due to the appropriate quality conditions of the effluent, use of
effluent as replacement for water from wells and aqueducts in the area.
SO8- Creating a proper culture for using wastewater according to the
Support of farmers in the use of wastewater.

Adaptive or conservative strategy (WO)

WO1- According to the Support of farmers and government
departments, management and justification and solving religious and
jurisprudential issues in the use of wastewater

WO2- Due to the limited range of plants that can be cultivated with
effluent in the region, creating suitable and optimal conditions for
effluent quality (for example, channeling the effluent transfer route)

Competitive strategy (ST)
ST1- Due to the quality of the effluent, coordination
between different organizations for the optimal use of this
unconventional source
ST2- Conducting periodic and expert visits to manage the
predictable environmental problems in the use of effluent
ST3- Solving the problems of wastewater transfer and
creating transfer channels using the suitable topographic
conditions
ST4- Due to the lack of optimal conditions for using
effluent such as channeling the effluent transfer route, to
attract investors to solve this problem
ST5- Attracting investors to resolve the issue of land
acquisition to locate the pipe or transmission channel
ST6- Due to the widespread use of wastewater, further
studies and expertise on this issue for localization in the
region
ST7- Attracting investors to create infrastructure for
wastewater use in aquaculture
ST8- Rely on the support of farmers to manage health issues
in using wastewater in accordance with international
standards and guidelines

Defensive strategy (WT)
WT1- Use of appropriate disinfectants to remove harmful

(%]
& | WO3- Due to the health issues resulting from the use of wastewater, effluents . . .
1% - - WT2- More studies and expertise to use wastewater with
Q| | conduct expert studies to use wastewater instead subterranean of : -
i regard to environmental and health issues
5| | aqueduct water and wells WT3- Due to the possibility of effluent infiltration into the
< i - . .
= Z)\iczzttiiugftg]iiegéngssues, the use of wastewater in the industry and aquifer, management of environmental issues

W%S- Due to the negative perceptions in using wastewater, create a WT4-According to the prediction of disease in plants,

9 percep g . ' . conducting expert research and studies in this field

culture for wastewater use in local people by holding orientation

classes by relevant agencies

WO6- Due to the Support of government and non-governmental

companies, the establishment of the necessary facilities at the

wastewater distribution site

A

WO SO
Q (2.56, 2.65)
2.5
WT ST Fig. 2- Matrix of SWOT implementation
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Table 11- Creating a QSPM matrix of internal factors to estimate the scores of strategies
L g3 ianl Sil5L0] 39l Cg (515 Jolge QSPM gt il Syl =YY Jou

Factors SO1 S0O2 SO3 SO4 SO5 SO6 SO7 SO8
§5 . =2 . £ . £ - E - £ - 2 = £ . =
825 £ £ §E 85 ¢ 5 2 £ 8 8 8 £ ¢
Strengths
S1 007 4 028 350245 4 028 1 0.07 35 0245 4 028 35 0245 3.5 0.245
S2 004 25 01 25 01 25 01 1 004 4 016 35 014 35 014 3 0.12
S3 004 3 012 35 014 25 01 35 014 35 0.14 4 016 3 012 25 01
S4 0.04 35 0.14 016 4 016 15 006 35 014 25 014 35 014 2 0.08
S5 005 4 0.2 0.2 35017515 0075 35 0175 3 015 3 015 35 0.175
S6 004 2 012 25 01 25 01 25 01 4 016 25 01 25 01 25 01
S7 0.06 35 0105 3 0.18 35 021 15 0.09 35 0.21 2 012 35 021 2 012
S8 0.07 4 0.28 0.28 3.5 0.245 35 0.245 35 0.245 35 0245 4 0.28 35 0.245
S9 006 3 018 35 021 2 012 15 009 2 012 2 012 35 021 4 0.24
S10 0.03 25 0075 2 006 250075 2 006 2 006 2 006 2 006 1.5 0.045
Weaknesses
w1 003 15 0045 2 006 150045 3 009 1 003 3 009 2 006 1.5 0.045
W2 003 2 006 3 0.09 0.09 25 0.075 3 0.09 1 003 2 006 2 0.06
W3 006 15 0.09 1 0.06 024 4 024 1 006 3 018 15 009 1 0.06
W4 006 2 012 2 012 018 25 015 1 006 1 006 25 015 15 0.15
W5 004 25 01 25 01 35014 25 01 25 01 35 014 3 012 2 0.08
W6 007 3 021 15 0105 3 021 1 0.07 15 0105 2 014 15 0105 2 0.14
W7 006 2 012 25 015 2 012 4 024 15 0.15 3 018 2.5 015 2 0.12
w8 004 15 006 15 006 35 014 4 016 25 0.1 1 004 15 0.06 15 0.06
W9 007 2 014 2 014 250175 1 0.07 15 0.105 15 0.105 15 0.105 1.5 0.105
W10 0.03 25 0.075 25 0.075 3 009 3 0.09 15 0.045 15 0.045 15 0.045 1.5 0.045
Total 1 2.62 2.635 2.995 2.255 2.5 2.485 2.6 2.415
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Table 12- Creating a QSPM matrix of external factors to estimate the scores of strategies

g 55 il T 3Liel 349153 S ()6 Jolge QSPM pue 5ilo 3ol -3 Y Jguia

Factors SO1 S02 S03 S04 SO5 SO6 SO7 S08
§5 . = . 2 . £ - 2 . 2 . 2 . = . =
58 £ © £ ©® £ ©® £ © £ D £ > £ > £
£E§ & 2 8 £ 8 £ 8 £ & 5 & £ 8 2 & 3
8
Opportunities
01 003 4 012 3 009 35 0.105 012 4 012 35 0.105 35 0105 35 0.105
02 006 35 021 35 021 2 012 4 024 35 021 35 021 3 0.18 3 018
03 008 35 028 4 032 2 016 35 028 3.5 028 35 028 35 028 35 0.28
04 007 35 0245 4 028 2 014 3 021 25 0175 35 0245 3 0.21 35 0.245
05 004 15 006 3 012 1 004 4 016 35 014 1 0.04 35 0.14 3 012
06 004 25 01 3 012 1 004 1 004 2 008 4 016 35 014 35 014
o7 0.05 25 0125 25 0125 3 015 2 01 35 0175 35 0175 3 0175 4 0.2
08 0.03 25 0075 25 0.075 35 0105 3 009 35 0105 2 0.06 3 0.09 2 0.06
09 005 35 0175 2 01 35 0175 35 0175 35 0175 35 0175 4 02 3 015
010 003 35 0075 2 006 3 009 2 006 2 012 2 012 2 012 25 0075
Threats
T1 005 2 01 2 01 3 015 2 01 2 01 3 015 15 0075 1 005
T2 0.07 15 0105 15 0105 2 014 3 0.21 3 0.21 1 007 15 0105 3 0.21
T3 006 2 012 2 012 3 018 2 012 1 003 25 015 3 018 35 021
T4 005 35 0175 35 0175 1 005 4 02 3 015 3 015 25 0125 35 0175
T5 006 2 012 2 012 3 018 35 021 2 012 3 018 2 012 25 015
T6 003 3 009 2 006 2 006 1 003 2 006 1 003 15 0045 1 003
T7 004 15 006 15 003 2 008 1 004 2 008 1 004 15 006 1 004
T8 006 15 009 15 009 3 018 2 0.12 1 006 35 021 25 0.15 3 018
T9 006 3 018 3 018 3 018 3 018 1 006 4 003 2 012 3 018
T10 004 3 012 3 012 3 012 1 0.04 1 0.04 2 008 15 0.06 2 0.08
Total 1 2.920 2.952 2.445 2.725 2.520 2.69 2.68 2.68
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Table 13- Prioritization of selected strategies
o LI (gl g 53wl (g glgl VY Jgu

Strategies SO1 SO2 SO3 SO4 SO5 SO6 SO7 SO8
Internal 2.62 2.635 2.995 2.255 2.5 2.485 2.6 2.68
External 2.920 2.952 2.445 2.725 2.52 2.69 2.68 2.68
Total 5.36 5.28 2.175 5.02 4.98 5.44 5.587 5.54
Sort 2 1 3 8 7 6
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