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Abstract: Chandigarh city has a well planned underground network of pipes for the disposal of sewerage
generated in the city. The sewerage system of the city has been designed by taking into account the natural slope
of the city, which is from north to south. Chandigarh city hosts three Sewerage Treatment Plants (STP’s)
namely: STP “Diggian” located at sector 66 of S.A.S Nagar, Punjab Territory, Mohali, based upon MBBR
(Moving Bed Biofilm Reactor) technology which is at a distance of about 4km from the nearest planned
sector 47, STP Raipur Kalan located at a distance of 6km from Chandigarh adjoining to railway station
based upon UASB (Upflow Anaerobic Sludge Blanket) technology and STP Raipur Khurd, based upon ASP
(Activated Sludge Process) technology located on Chandigarh-Ambala highway at a distance of
approximately 8 km from Interstate Bus Terminal sector 17, 1 km from Airport and 3 km from Railway
Station. These plants are designed and constructed with an aim to manage waste water so as to minimize or
remove organic matter, solids and other pollutants before it enters a water body.

In the present study various Physico-Chemical and Biological Parameters are evaluated and are
compared with the Central Pollution Control Board (CPCB) General Standards for the Discharge of
Environmental Pollutants Part—A : Effluents, into Inland Surface Water according to The Environment
(Protection) Rules, 1986 Schedule-V1 because the Effluent from these STP’s enters river Ghaggar. Also the
performance of each STP was evaluated in terms of Removal/Reduction Efficiency. Since out of 30 MGD of
STP, Mohali 10 MGD treated waste water is reused for Irrigation purpose in various gardens and lawns of
Sector : 19, 20, 21, 29, 30, 33, 34, 36, 40, 42, 43, 44, 46, 47, 48, 51 and 52 of Chandigarh city therefore
Average Effluent of this STP is compared with the CPCB Effluent Discharge Standards into Land for
Irrigation.

It was observed according to the results obtained that BOD value of the Effluent of STP Raipur Kalan
and Raipur Khurd was not under permissible limit during the duration of study and Average Phosphate value of
Raipur Khurd was exactly upto permissible limit according to Central Pollution Control Board (CPCB)
General Standards for the Discharge of Environmental Pollutants Part —A: Effluents, into Inland Surface Water
according to The Environment (Protection) Rules, 1986 Schedule-VI.

According to the results obtained it was also revealed that all the Physico-Chemical and Biological Parameters
evaluated for STP Mohali was under permissible limit according to CPCB Effluent Discharge Standards into
Land for Irrigation and also into Inland Surface water.

Also it was revealed from the performance study that efficiency of the three STP’s mentioned above
was poor with respect to removal of TDS (Total Dissolved Solids) in contrast to the removal /reduction
efficiency in other parameters like TSS (Total Suspended Solids), BOD (Biochemical Oxygen Demand) and
COD (Chemical Oxygen Demand). The order of reduction efficiency was 1.TDS(39%) 2.COD(56%)
3.TSS(76%) 4.BOD(79%), 1.TDS(46%) 2.TSS(51%) 3.BOD(73%) 4.COD(78%) and 1.TDS(55%)
2.COD(75%) 3.TSS(78%) 4.BOD(88%) respectively in Raipur Kalan STP, Raipur Khurd STP and “Diggian”
Mohali STP. In comparison with each other, out of the three STP’s, “Diggian” STP Located at Mohali
showed better results for the effluent, its reduction efficiency for BOD is 88% and is highest among Raipur
Kalan STP and Raipur Khurd STP which is 79% and 73% respectively. From the evaluation it is further
revealed that Mohali STP based upon MBBR technology have more stable results than Raipur Kalan STP,
based upon UASB technology and Raipur Khurd STP, based upon ASP technology. The order of overall
performance for the technologies studied in different STP’s are: 1.MBBR 2.UASB 3.ASP which proves that
MBBR technology is ahead to UASB and ASP technology in the treatment of sewage.

Additionally, the working principle, problems associated with the operation and maintenance of all the three
STP’s is also discussed.

l. Introduction
30 MGD SEWERAGE TREATMENT PLANT, “DIGGIAN” BASED UPON MBBR
TECHNOLOGY, AT SECTOR 66 S.A.S NAGAR, PHASE 11, MOHALI
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The sewage received at this STP is subjected to primary, secondary and tertiary treatment. 30 MGD is
treated upto tertiary level and out of 30 MGD, 10 MGD treated waste water or sewage is recycled back to the
city for irrigation of open spaces/ gardens. The 20 MGD treated sewage is disposed off in an open Nallah and
finally it meets river Ghaghar..

5 MGD SEWERAGE TRATMENT PLANT BASED UPON UASB TECHNOLOGY RAIPUR
KALAN, CHANDIGARH

STP Raipur Kalan is located at a distance of 6km from Chandigarh adjoining to railway station and is based
upon UASB (Upflow Anaerobic Sludge Blanket) technology.

1.25 MGD SEWERAGE TREATMENT PLANT BASED UPON ASP TECHNOLOGY AT RAIPUR
KHURD, CHANDIGARH

STP Raipur Khurd, based upon ASP (Activated Sludge Process) technology is located on Chandigarh-Ambala
highway at a distance of approximately 8 km from Interstate Bus Terminal sector 17, 1 km from Airport and 3
km from Railway Station, Chandigarh.

COMPARISON BETWEEN RAIPUR KALAN, RAIPUR KHURD AND MOHALI STP

RN RAIPU;-'L(ALAN RAIPUSRTI;HURD MOHALI STP
: PARAMETERS (FAB/MBBR
o (UASB (ASP TECHNOLOGY)

TECHNOLOGY) TECHNOLOGY)
. . Aerobic, Attached
1. Type of process Anaerobic Aerobic growth
High. Higher loads
- o I can be accepted
2. Expandability Very Limited Very Limited with extra media
Filling.
Avrea required for
3. STP. in hectares 3.825 2.925 0.5575
4 Total land cost, 45.9 35.1 6.69
Rs. Lacs
Total power
cost/annum, Rs.
5. Lacs 1.77 47.56 36.5
Maintenance cost
per annum, Rs.
Lacs
6. (including 72.47 156.03 47.71
manpower, power,
chemicals)
7. | Capital Cost, Rs. 600 9225 585
Lacs
L . Sector
Mmg‘::;a;%‘ﬁ’;ih'p Raipur Khurd, 20,21,43,44,47,48,
8 Source of sewade Complex Shivaligk Hallomajra, Behlana, | 36,50,51,52,49,61,6
) g EncIaF\)/e aynd Mauli Makhnanmajra and 2,64,80,81,83 of
Daria village Chandigarh
Jagran Colony city

Materials And Methodology

SELECTION OF SITES AND SAMPLING POINTS

Samples for analysis were collected from the three STP’s mentioned above namely: Raipur Kalan STP, Raipur
Khurd STP and “Diggian” Mohali STP. The major area from which samples were collected i.e the sampling
points were: Inlet and Final Outlet of Raipur Kalan STP, Raipur Khurd STP and “Diggian” Mohali STP
Samples were collected 3 times, one each, in month of FEBRUARY, MARCH and APRIL. During the
duration of study.

PARAMETERS ANALYSED
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1. Physico-chemical parameters : The parameters analyzed in this study were pH, Temp (Temperature), TSS
(Total Suspended Solids), TDS (Total Dissolved Solids), Oil and Grease, chlorides and Chemical Oxygen

Demand (COD).

2. Biological parameters: The biological parameters analyzed in present study included Biochemical Oxygen

Demand (BOD)

3. Nutrient Load : The Nutrients analysed in this study were Nitrate-Nitrogen (NO3; —N), Ammonical Nitrogen
(NHz—-N) and Phosphate (PO,)

Results

Results And Discussions

Average Characteristics Of Influent And Effluent of all the 3 STP’s in the month of February, March

and April
Raipur Kalan STP Raipur Khurd STP Mohali STP (MBBR
Parameters (UASB Technology) (ASP Technology) Technology)
Influent Effluent Influent Effluent Influent Effluent
pH 7.5 8.2 7.7 8.3 7.5 8.0
Temp 23.1 22.8 23.4 22.5 22.7 22.1
TSS 139.6 32.3 182.3 89.6 157.0 33.6
TDS 270.6 163.3 275.3 146.0 281.3 125.6
Oil and grease 3.0 0.4 3.9 0.6 4.4 0.5
BODs »7-c 166.3 33.6 146.6 38.3 186.6 23.3
COD 338.3 148.3 377.3 83.0 346.6 67.6
cr 180.6 66.0 125.3 70.0 166.6 139.3
NO;s-N 3.1 1.9 4.1 1.7 4.4 1.6
NH;3;-N 25.9 32.4 21.7 31.8 19.6 21.9
PO, 15.3 4.8 175 5.0 18.1 2.1

Average Temperature of Ghaggar river at the time of results calculated in FEBRUARY, MARCH and

APRIL was 26.4 °C

Comparison of all the three STP’s Effluent with Central Pollution Control Board (CPCB), General
Standards for the Discharge of Environmental Pollutants according to The Environment (Protection)
Rules, 1986 Schedule-VI Part —A: Effluents

Raipur Kalan

Comparison Result

STP Ra'p‘ng*;h“rd M?&aé'Bs)T P With CPCB
Parameter (UASB) Effluent Discharge
Technology (ASP) Technology Tecnology Standards
Average Effluent Average Effluent Average Effluent into Inland Surface Water
oH 8.2 8.3 8.0 Lower thiri]rr?iirmlssmle
Lower than Permissible
Temp 22.8 22.5 221 Limit
Tss 323 89.6 336 Lower thar_l P_erm|55|ble
Limit
TDS 163.3 146.0 125.6 Lower thi?n':ﬁrm'ss'b'e
Oil and Grease 0.4 0.6 0.5 Lower thi?nfﬁrm'ss'ble
coD 1483 83.0 676 Lower thirilni’ﬁrmlssmle
cr 66.0 70.0 139.3 Lower thlf\irrlnFi’frmlsmble
NO; -N 19 17 16 Lower thirilni’ﬁrmlssmle
Lower than Permissible
NH;-N 32.3 31.8 21.9 Limit
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Lower than Permissible
Limit for Raipur Kalan STP
2.1 and Mohali STP but Exactly
upto Permissible Limit for

Raipur Khurd STP

Standard
Value
® BOD

(MBBR) Technology

PO/ 48

(UASB) Technology (ASP) Technology

BOD Concentration in mg/L

Raipur Kalan STP Raipur Khurd STP Mohali STP

Graphical Representation of Parameter Exceeding CPCB Standard

Overall Performance or Removal/Reduction Efficiency of all the 3 STP’s

Raipur Kalan Raipur Khurd Mohali STP
. STP STP
Removal/Reduction (MBBR)
Efficiency (UASB) (ASP) Technology
Technology Technology

TSS 76 % 51 % 78 %

TDS 39 % 46 % 55 %

COD 56 % 78 % 80 %

BOD3 574c 79 % 73 % 88 %
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Technology
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Graphical Representation of Overall Performance Or Removal/Reduction Efficiency of all the 3 STP’s
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Since out of 30 MGD of STP, Mohali 10 MGD treated waste water is reused for Irrigation purpose in various
gardens and lawns of Sector: 19, 20, 21, 29, 30, 33, 34, 36, 40, 42, 43, 44, 46, 47, 48, 51 and 52 of Chandigarh
city therefore Average Effluent of this STP is compared with the CPCB Effluent Discharge Standards into Land
for Irrigation.

Comparison of Mohali STP, (MBBR) Technology, Average Effluent With the CPCB Effluent Discharge
Standards into Land for Irrigation

M?&aé'Bs;r P Comparison Result With CPCB
Parameter Effluent Discharge Standards
Technology into Land for Irrigation
Average Effluent
pH 8.0 Lower than Permissible Limit
Temp 22.1 _
TSS 33.6 Lower than Permissible Limit
TDS 125.6 _
Oil and Grease 0.5 Lower than Permissible Limit
BODs 57 ¢ 23.3 Lower than Permissible Limit
COD 67.6 _
Cr 139.3 _
NO;-N 1.6 _
NH;3;-N 21.9 _
PO, 2.1 _

IV.  Discussions:

pH:. During the course of the study it was recorded that pH varies from acidic to alkaline i.e 6.8-7.9,
6.9-8.4 and alkaline i.e 7.2-7.8 for Influent of STP Raipur Kalan, Raipur Khurd and Mohali respectively.
Maximum pH value was recorded in the month of Feb, March and March for Influent of STP Raipur Kalan,
Raipur Khurd and Mohali respectively. Average pH value of the Influent was recorded as 7.5, 7.7 and 7.5 for
STP Raipur Kalan, Raipur Khurd and Mohali respectively indicating that the Influent was alkaline in nature for
all the three STP’s. Also during the course of the study it was recorded that pH varies from 7.7-8.6, 7.7-8.9 and
7.6-8.4 for Effluent of STP Raipur Kalan, Raipur Khurd and Mohali respectively which indicates that for all
the above mentioned STP’s the Effluent during the duration of study was alkaline in nature. Maximum pH value
was recorded in the month of Feb, March and March for effluent of STP Raipur Kalan, Raipur Khurd and
Mohali respectively. Average pH value of the Effluent was recorded as 8.2, 8.3 and 8.0 for STP Raipur Kalan,
Raipur Khurd and Mohali respectively which clearly shows that the Effluent from above three STP’s were
alkaline in nature. Also Average pH value of the Effluent for all the three STP’s were under Permissible Limit
according to CPCB Effluent Discharge Standards into Inland Surface water. Since out of 30 MGD of STP,
Mohali 10 MGD treated waste water is reused for Irrigation purpose in various gardens and lawns of of
Chandigarh city, Average Effluent value of pH recorded for this STP was also under permissible limit according
to CPCB Effluent Discharge Standards into Land for Irrigation.

Temperature (Temp): In the present study temperature varies from 18.4-26.3°C, 18.6-29.9°C and 18.3-26.1°C
for Influent of STP Raipur Kalan, Raipur Khurd and Mohali respectively. Maximum temperature value of
influent was recorded in the month of April for all the three STP’s. Average temperature was recorded as
23.1°C, 23.4°C and 22.7°C for Influent of STP Raipur Kalan, Raipur Khurd and Mohali respectively. Not much
variation was found in temperature of Influent for all the three STP’s. Also it was recorded that temperature
varies from 18.1-27.4°C, 18.0-27.7°C and 17.7-26.5°C for Effluent of STP Raipur Kalan, Raipur Khurd and
Mohali respectively. Maximum temperature value of Effluent was recorded in the month of April for all the
three STP’s. Average temperature was recorded as 22.8°C, 22.5°C and 22.1°C for Effluent of STP Raipur Kalan,
Raipur Khurd and Mohali respectively. Not much variation was found in temperature of Effluent for all the
three STP’s. Also Average temperature value of the Effluent for all the three STP’s were under Permissible
Limit according to CPCB Effluent Discharge Standards into Inland Surface water.

Total Suspended Solids (TSS) and Total dissolved Solids (TDS):

TSS: In the present study it was recorded that TSS varies from 126-159 mg/L, 141-238 mg/L and 149-
172 mg/L for the Influent of STP Raipur Kalan, Raipur Khurd and Mohali respectively. Maximum TSS value
was recorded in the month of Feb, March and Feb for Influent of STP Raipur Kalan, Raipur Khurd and Mohali
respectively. Average TSS value of the Influent was recorded as 139.6 mg/L, 182.3 mg/L and 157.0 mg/L for
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STP Raipur Kalan, Raipur Khurd and Mohali respectively. Average TSS value for the Influent of all the three
STP’s indicated much variation among the three STP’s in terms of TSS value for the Influent, which is
attributed to large difference in the organic and inorganic loading of solids with liquid content in all the three
STP’s. In the present study it was recorded that TSS varies from 29-38 mg/L, 51-155 mg/L and 30-39 mg/L for
the Effluent of STP Raipur Kalan, Raipur Khurd and Mohali respectively. Maximum TSS value was recorded in
the month of Feb, March and March for Effluent of STP Raipur Kalan, Raipur Khurd and Mohali respectively.
Average TSS value of the Effluent was recorded as 32.3 mg/L, 89.6 mg/L and 157.0 mg/L for STP Raipur
Kalan, Raipur Khurd and Mohali respectively. Average TSS value for the Effluent of all the three STP’s
indicated much variation among the three STP’s in terms of TSS value for the Effluent, which is again attributed
to large difference in the organic and inorganic loading of solids with liquid content in all the three STP’s. Also
Average TSS value of the Effluent for all the three STP’s were under Permissible Limit according to CPCB
Effluent Discharge Standards into Inland Surface water. Since out of 30 MGD of STP, Mohali 10 MGD treated
waste water is reused for Irrigation purpose in various gardens and Chandigarh city, Average Effluent value of
TSS value recorded for this STP was also under permissible limit according to CPCB Effluent Discharge
Standards into Land for Irrigation.

TDS: In the present study it was recorded that TDS varies from 237-292 mg/L, 229-312 mg/L and 254-
299 mg/L for the Influent of STP Raipur Kalan, Raipur Khurd and Mohali respectively. Maximum TDS value of
Influent was recorded in the month of March for all the three STP’s. Average TDS value of the Influent was
recorded as 270.6 mg/L, 275.3 mg/L and 281.3mg/L for STP Raipur Kalan, Raipur Khurd and Mohali
respectively. Average TDS value for the Influent of all the three STP’s indicated not much variation among the
three STP’s in terms of TDS value for the Influent, which is attributed to less difference in the organic and
inorganic loading of solids with liquid content in all the three STP’s. In the present study it was recorded that
TDS varies from 157-173 mg/L, 122-169 mg/L and 106-140 mg/L for the Effluent of STP Raipur Kalan, Raipur
Khurd and Mohali respectively. Maximum TDS value was recorded in the month of March, Feb and March for
Effluent of STP Raipur Kalan, Raipur Khurd and Mohali respectively. Average TDS value of the Effluent was
recorded as 163.3 mg/L, 146.0 mg/L and 125.6 mg/L for STP Raipur Kalan, Raipur Khurd and Mohali
respectively. Average TDS value for the Effluent of all the three STP’s indicated much variation among the
three STP’s in terms of TDS value for the Effluent, which is again attributed to large difference in the organic
and inorganic loading of solids with liquid content in all the three STP’s. Also Average TDS value of the
Effluent for all the three STP’s were under Permissible Limit according to CPCB Effluent Discharge Standards
into Inland Surface water.

Oil and grease: In the present investigation it was recorded that Oil and Grease varies from 2.4-3.7 mg/L, 3.6-
4.5 mg/L and 3.3-5.2 mg/L for the Influent of STP Raipur Kalan, Raipur Khurd and Mohali respectively. Also
was recorded that Qil and Grease varies from 0.2-0.6 mg/L, 0.3-0.9 mg/L and 0.2-0.9 mg/L for the Effluent of
STP Raipur Kalan, Raipur Khurd and Mohali respectively.Not much variation was observed in Influent and
Effluent value of Qil and Grease for all the three STP’s which shows that the discharge from the various sources
of Oil and Grease contain less amount of oily and greasy material during the duration of study. Also Average
Oil and Grease value of the Effluent for all the three STP’s were under Permissible Limit according to CPCB
Effluent Discharge Standards into Inland Surface water. Since out of 30 MGD of STP, Mohali 10 MGD treated
waste water is reused for Irrigation purpose in various gardens and lawns of Chandigarh city, Average Effluent
value of Oil and Grease recorded for this STP was also under permissible limit according to CPCB Effluent
Discharge Standards into Land for Irrigation.

Biochemical Oxygen Demand (BOD): During the study it was recorded that BOD varies from 154-169 mg/L,
140-151 mg/L and 184-189 mg/L for the Influent of STP Raipur Kalan, Raipur Khurd and Mohali respectively.
Maximum BOD value of Influent was recorded in the month of April, March and April for Influent of STP
Raipur Kalan, Raipur Khurd and Mohali respectively. The highest value of BOD for Influent of the above three
STP’s noticed clearly indicates that this highest value is attributed to heavy organic and inorganic loading with
less amount of water in the above mentioned months. Average BOD was recorded as 166.3 mg/L, 146.6 3 mg/L
and 186.6 3 mg/L for the Influent of STP Raipur Kalan, Raipur Khurd and Mohali respectively, high average
value of BOD for all the three STP’s indicates the degree of pollution of Influent in each STP. Also DO was
very less at inlet for all three STP’s which is further stimulated by oxidation of sewage ammonia to nitrates,
septic condition and heavy organic loadings, therefore high BOD value are obtained at inlet in all the three
STP’s . Out of all the three STP’s mentioned above the average BOD value was maximum in Mohali STP. BOD
value for Effluent was in the range of 32-35 mg/L, 31-47 mg/L and 17-27 mg/L of STP Raipur Kalan, Raipur
Khurd and Mohali respectively. Average BOD value for Effluent recorded was 33.6 mg/L, 38.3 mg/L and 23.3
mg/L of STP Raipur Kalan, Raipur Khurd and Mohali respectively. It was observed that average BOD value for
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Effluent of STP Raipur Kalan and Raipur Khurd was not under permissible limit according to CPCB Effluent
Discharge Standards into Inland Surface water. But average BOD value for Effluent of STP Mohali was under
permissible limit according to CPCB Effluent Discharge Standards into Inland Surface water.

Since out of 30 MGD of STP, Mohali 10 MGD treated waste water is reused for Irrigation purpose in various
gardens and lawns of Sector: 19, 20, 21, 29, 30, 33, 34, 36, 40, 42, 43, 44, 46, 47, 48, 51 and 52 of Chandigarh
city, Average Effluent value of BOD recorded for this STP was also under permissible limit according to CPCB
Effluent Discharge Standards into Land for Irrigation.

Chemical Oxygen Demand (COD): In the present study COD value varies from 299-367 mg/L, 358-395 mg/L
and 312-371 mg/L for the Influent of STP Raipur Kalan, Raipur Khurd and Mohali respectively. Maximum
COD value of Influent was recorded in the month of Feb for Influent of all the three STP’s. Highest value of
COD in the month of Feb was due to the heavy organic loading with less amount of water. Average Influent
value of COD recorded was 338.3 mg/L, 377.3 mg/L and 346.6 mg/L for the Influent of STP Raipur Kalan,
Raipur Khurd and Mohali respectively. Not much variation was found in COD value for the Influent of STP
Raipur Kalan, Raipur Khurd and Mohali. COD value recorded in the range of 105-196 mg/L, 72-99 mg/L and
56-84 mg/L for the Effluent of STP Raipur Kalan, Raipur Khurd and Mohali respectively. Average COD value
was recorded as 148.3 mg/L, 83 mg/L and 67.6 mg/L for the Effluent of STP Raipur Kalan, Raipur Khurd and
Mohali respectively. It was observed that average COD value for Effluent of STP Raipur Kalan, Raipur Khurd
and Mohali was under permissible limit according to CPCB Effluent Discharge Standards into Inland Surface
water.

Chiloride (Cl

In the present study CI" value varies from 169-192 mg/L, 11-147 mg/L and 158-174mg/L for the
Influent of STP Raipur Kalan, Raipur Khurd and Mohali respectively. Average Influent value of CI" recorded
was 180.6 mg/L, 125.3 mg/L and 166.6 mg/L for the Influent of STP Raipur Kalan, Raipur Khurd and Mohali
respectively. Not much variation was found in CI"value for the Influent of STP Raipur Kalan, Raipur Khurd and
Mohali which indicates that there is no presence of industrial waste or infiltration of sea water which generally
attributes to the strength of sewage. CI value recorded in the range of 53-88 mg/L, 33-98 mg/L and 106-199
mg/L for the Effluent of STP Raipur Kalan, Raipur Khurd and Mohali respectively. Average CI value was
recorded as 66.0 mg/L, 70.0 mg/L and 139.3 mg/L for the Effluent of STP Raipur Kalan, Raipur Khurd and
Mohali respectively. Average CI value of Effluent for the three STP’s indicates much variation among the three
with respect to the chloride content. It was observed that average CI” value for Effluent of STP Raipur Kalan,
Raipur Khurd and Mohali was under permissible limit according to CPCB Effluent Discharge Standards into
Inland Surface water.

Nutrient Load:

Ammonical nitrogen (NH3; —N): NHz; —N in the present study varies from 19.5-29.7 mg/L, 23.2-34.8 mg/L and
17.5-21.6 mg/L for the Influent of STP Raipur Kalan, Raipur Khurd and Mohali respectively. Average Influent
value of NH; —N recorded was 25.9 mg/L, 27.7 mg/L and 19.6 mg/L for the Influent of STP Raipur Kalan,
Raipur Khurd and Mohali respectively indicating little bit variation in NH; —N Influent for the above three
STP’s. Effluent value for NH; —N was recorded in the range of 28.8-38.3 mg/L, 28.1-3.8 mg/L and 17.6-24.5
mg/L for STP Raipur Kalan, Raipur Khurd and Mohali respectively. Average Effluent value for NH; —N
recorded was 25.9 mg/L, 27.7 mg/L and 19.6 mg/L of STP Raipur Kalan, Raipur Khurd and Mohali
respectively. Effluent value of increases than the influent value in all the months during the duration of study of
STP Raipur Kalan, indicating that nitrogenous organic matter is decomposed properly and and NHs is evolved
as an end product. Moreover Average Effluent value for NH; —N of all the three STP’s was under permissible
limit according to CPCB Effluent Discharge Standards into Inland Surface water.

Nitrate nitrogen (NO3;-N)

NO;—N value was recorded in the range of 1.7-4.7 mg/L, 2.4-5.9 mg/L and 3.3-5.2 mg/L for the Influent of STP
Raipur Kalan, Raipur Khurd and Mohali respectively. Average Influent value of NOs; —N recorded was 3.1
mg/L, 4.1 mg/L and 4.4 mg/L for the Influent of STP Raipur Kalan, Raipur Khurd and Mohali respectively
indicating that NO3 —N content in the inlet of all the three STP’s were almost the same as same amount of
nitrogenous organic matter entered in all the above three STP’s. In the present study it was recorded that
Effluent value for NO; —N varies from 1.3-3.2 mg/L, 1.4-2.3 mg/L and 1.2-2.4 mg/L for the Effluent of STP
Raipur Kalan, Raipur Khurd and Mohali respectively. Average Effluent value for NO; —N recorded was 1.9
mg/L, 1.7 mg/L and 1.6 mg/L of STP Raipur Kalan, Raipur Khurd and Mohali respectively indicating that NO;
—N content in the outlet of all the three STP’s were almost the same. Moreover Average Effluent value for NO3
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—N of all the three STP’s was under permissible limit according to CPCB Effluent Discharge Standards into
Inland Surface water.

Phosphate (PO, ) PO, value varies from 11.6-14.9 mg/L, 15.2-20.2 mg/L and 13.5-24.8 mg/L for the Influent
of STP Raipur Kalan, Raipur Khurd and Mohali respectively. Average Influent value of PO, recorded was 15.3
mg/L, 17.5 mg/L and 18.1 mg/L of STP Raipur Kalan, Raipur Khurd and Mohali respectively indicating that
phosphates content entering the inlet of all the above three STP’s was near about the same. In the present study
PO, value varies from 3.8-5.5 mg/L, 3.9-7.8 mg/L and 1.4-2.9 mg/L for the Effluent of STP Raipur Kalan,
Raipur Khurd and Mohali respectively. Average Effluent value of PO, recorded was 15.3 mg/L, 17.5 mg/L and
18.1 mg/L of STP Raipur Kalan, Raipur Khurd and Mohali respectively. Average Effluent value of PO,
recorded was 4.8 mg/L, 5.0 mg/L and 2.1 mg/L of STP Raipur Kalan, Raipur Khurd and Mohali respectively.
Moreover Average Effluent value for PO,  of STP Raipur Kalan and Mohali was under permissible limit
according to CPCB Effluent Discharge Standards into Inland Surface water, but Average Effluent value for PO,
of STP Raipur Khurd was exactly upto permissible limit according to CPCB Effluent Discharge Standards into
Inland Surface water.

Determination of all the above the three nutrients were important also from the point of view that there
increased concentration in effluent may cause eutrophication of river Ghaghar, in which the effluent of all the
above three STP’s is disposed of. Hence proper concentration of all the above three nutrients should be
maintained before discharging the sewage effluent into the water body.

V.  Conclusions And Recommendation
CONCLUSIONS: From the study conducted for the comparison of 3 STP’s in the vicinity of Chandigarh city
following conclusions are made:

Physico-Chemical and Biological Parameters evaluated for STP Mohali was under permissible limit
according to CPCB Effluent Discharge Standards into Inland Surface Water during the course of study. Since
out of 30 MGD of STP, Mohali 10 MGD treated waste water is reused for Irrigation purpose in various gardens
and lawns of Sector: 19, 20, 21, 29, 30, 33, 34, 36, 40, 42, 43, 44, 46, 47, 48, 51 and 52 of Chandigarh city
therefore after evaluating various Physico-Chemical and Biological Parameters for this STP it was concluded
that all the parameters evaluated were under permissible limit according to CPCB Effluent Discharge Standards
into Land for Irrigation during the course of study. Hence Effluent from this STP is safer for agricultural use.
BOD value of the Effluent of STP Raipur Kalan and Raipur Khurd was not under permissible limit during the
course of study and Average Phosphate value of Raipur Khurd was exactly upto permissible limit during the
duration of study according to Central Pollution Control Board (CPCB) General Standards for the Discharge of
Environmental Pollutants Part —A: Effluents, into Inland Surface Water according to The Environment
(Protection) Rules, 1986 Schedule-VI. Also it was revealed from the performance study that efficiency of the
three STP’s mentioned above was poor with respect to removal of TDS (Total Dissolved Solids) in contrast to
the removal /reduction efficiency in other parameters like TSS (Total Suspended Solids), BOD (Biochemical
Oxygen Demand) and COD (Chemical Oxygen Demand). The order of removal /reduction efficiency was
1.TDS(39%) 2.COD(56%) 3.TSS(76%) 4.BOD(79%), 1.TDS(46%) 2.TSS(51%) 3.BOD(73%) 4.COD(78%)
and 1.TDS(55%) 2.COD(75%) 3.TSS(78%) 4.BOD(88%) respectively in Raipur Kalan STP, Raipur Khurd STP
and “Diggian” Mohali STP. In comparison with each other, out of the three STP’s, “Diggian” STP Located at
Mohali showed better results for the effluent, its removal /reduction efficiency for BOD is 88% and is highest
among Raipur Kalan STP and Raipur Khurd STP which is 79% and 73% respectively. The greater removal
/reduction efficiency for STP Mohali is attributed to the chemical treatment employed at this STP in the form of
Tertiary Treatment of sewage. From the evaluation it is further concluded that Mohali STP based upon MBBR
technology have more stable results than Raipur Kalan STP, based upon UASB technology and Raipur Khurd
STP, based upon ASP technology. The order of overall performance for the technologies studied in different
STP’s are: 1.MBBR 2.UASB 3.ASP which proves that MBBR technology is ahead to UASB and ASP
technology in the treatment of sewage.

RECOMMENDATION: MBBR technology is recommended over ASP and UASB technology for treatment of
Sewage.
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