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ABSTRACT

The objective of sewage treatment is to producéspodable effluent without causing harm to the sunding
environment, and also prevent pollution. Industpesduce large volumes of wastes that may includéda variety

of chemicals containing most toxic pollutants. Sarfighe industrial wastes can be treated jointlyniunicipal
wastewater treatment plants, but others must bargated at the source. The present paper presaptanalysis of
the wastewater by finding out the values of varitarget parameters i.e. pH, alkalinity, hardnesilocide, COD
and BOD so that wastewater characteristics of tteaacan be found out with the purpose of modifyiregexisting
treatment scheme for the wastewater treatment bgiegently used. The pH of sample collected froah Samal
Ward No. 52 was lowest and its value was 6.3 i@emacidic than all other sample¥he pH of sample collected
from Shah Jamal Ward No. 54 was highest and itsevatas11.5 i.e. more basic than all other samfesnple
collected from Shah Jamal Eidgah Area reported tledisalinity of 180 mg/l as CaCOSample collected from
Sarai Rahman reported highest alkalinity of 600 Inag/ CaCQ. The highest total hardness level of 464.5 mg/l as
CaCQ; was reported from slaughter house existing on MiethRd. areaThe lowest total hardness value of 200
mg/l as CaCQ@ was reported from Shah Jamal ardahe highest values of chloride concentration of.328g/|
were reported from Sarai Rahman ardde lowest chloride concentration of 119.5mg/| waysorted from Shah
Jamal ward No. 54 aredlhe least BOBvalue of 57 mg/l at 20° C was reported at Sarai iRah areaHighest
BODs value of 85.04 mg/l was reported at Shah Jamald\Mdo. 64 areaShah Jamal Ward No. 54 area has
reported lowest COD value of 108Bhe highest value of COD was recorded as 158.5 atgdhah Jamal Ward
No. 52.
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INTRODUCTION

Wastewater is any water which has been adversédgtafl in quality by anthropogenic influence. Itmqurises
liquid waste discharged by domestic residences,noential properties, industry, and/or agricultured azan
encompass a wide range of potential contaminardscancentrations. In the most common usage, irgdfethe
municipal wastewater that contains a broad spectiucontaminants resulting from the mixing of wasaéers from
different sources.[1] Wastewater can be broadlgsifeed depending upon the source it is obtainemnfii.e.
Domestic or Municipal Wastewater and Industrial Waster. The domestic wastewater is obtained djréaim

residential buildings. It includes waste water aled from toilets (human waste), sinks bathing Emohdry etc. It
might contain intestinal disease organisms.[2] Thdustrial wastewater discharged directly from efiént
industries such as electroplating, lock manufastyrsmall scale industries, die casting, meat prtoln industries
etc. This is discharged by manufacturing proceasescommercial enterprises.[3] Process wastewateicontain
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rinse waters including such things as residualsagithting metals, and toxic chemicals. The souofesunicipal
wastewater are human waste, cesspit leakage, dapticdischarge, sewage treatment plant dischavgshing
water (personal, clothes, floors, dishes, etcsp &hown as grey water or sullage, rainfall coééelcon roofs, yards,
hard-standings, etc. (generally clean with track®ils and fuel), groundwater infiltrated into seyea surplus
manufactured liquids from domestic sources (drirtkgking oil, pesticides, lubricating oil, painteaning liquids,
etc.), urban rainfall runoff from roads, carpaniafs, sidewalks, or pavements (contains oils, ahifi@eces, litter,
fuel or rubber residues, metals from vehicle extgec.), seawater ingress (high volumes of saltraicro-biota),
direct ingress of river water (high volumes of midriota), direct ingress of manmade liquids (illedesposal of
pesticides, used oils, etc.), highway drainage (tElicing agents, rubber residues), storm drafmdst anything,
including cars, shopping trolleys, trees, catthe,)e black water (surface water contaminated byage). The
industrial wastewater contains industrial site wiage (silt, sand, alkali, oil, chemical residuesavy metals),
Industrial cooling waters (biocides, heat, slim&#), Industrial process waters, Organic or bigidelable waste,
including waste from abattoirs, creameries, andcieam manufacture, Organic or non biodegradalffieldi-to-
treat waste (pharmaceutical or pesticide manufag)rextreme pH waste (from acid/alkali manufaictgy metal
plating), Toxic waste (metal plating, cyanide prdiilon, pesticide manufacturing, etc.), Solids andulsions
(paper manufacturing, foodstuffs, lubricating arydraulic oil manufacturing, etc.), agricultural rage, direct and
diffuse.[5]

Waste Water Characteristics

The selection and design of treatment plants fudus$trial and domestic) wastewater is based orstimty of the
physical, chemical and biological characteristids wastewater, the quality that is to be maintairiedthe
environment to which the wastewater is to be diggh or quality that is to be maintained for itsise and
standards for its discharge as specified by CPC8ifitportant and principal physical characteristitsvastewater
are its color, solid contents, its odor and temjpeeaand chemical properties include organic comgdsuinorganic
compounds, pH, alkalinity, dissolved oxygen. [6]

Calor

Color is a qualitative characteristic that can bedito assess general condition of Wastewater.eWagtr that is
light brown in color is less than 6 h old, whildight-to- medium grey color is characteristic of stewaters that
have undergone some degree of decomposition ohévat been in the collection system for some tifrthe color

is dark grey or black, the wastewater is typicalyptic, having undergone extensive bacterial deositipn under
anaerobic conditions. [7]

Total Solids

The total solids in a wastewater consist of thelirnge or suspended solids and the soluble compodisdolved in
water. Between 40 and 65 % of the solids in anapemwastewater are suspended. Settleable solidiesmed as
milliliters per liter, are those that can be renuby sedimentation. Usually about 60 % of the sndpd solids in a
municipal wastewater are settleable.

Odor

The determination of odor has become increasinglyoirtant, as the general public has become moreecoed
with the proper operation of wastewater treatmantlifies. The odor of fresh wastewater is usually offensive,
but a variety of odorous compounds are releasechwiastewater is decomposed biologically under aimaer
conditions. The principal odorous compound is hgero sulphide (the smell of rotten eggs). Other coumpls,
such as indol, skatol, cadaverin and mercaptaméddrunder anaerobic conditions or present in ttheesits of pulp
and paper mills (hydrogen sulphide, mercaptan, ttigigulphide etc.), may also cause a rather offenstor. Odor
is measured by successive dilutions of the samijtleador-free water until the odor is no longeredeable.

Temperature

Temperature is not a critical issue below 37 °@dfste water is to receive a biological treatmendstMndustries
waste tends to be on the warmer side. It is passibbperate thermophilic biological wastewateatiment systems
up to 65 °C with acclimated microbes. Low tempa®taperations in northern climates can result iny dew
temperatures and slow reaction rates for both biokd treatment systems and chemical treatmen¢sydincreased
viscosity of waste waters at low temperatures maldisl separation more difficult. Efforts are gealr made to
keep operating temperatures between 10 °C and 30 °C
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Organic Compounds

Organic compounds create most of the pollution lemok as a result of their effect on oxygen resauinethe
environment. The low-molecular weight water solubtganics tend to be biodegraded by bacteria angi fwith
utilization of oxygen. Solubility and biodegradatyildecrease with the complexity of organic molesulThe total
COD (Chemical Oxygen Demand) of organic compoundsaste water is measured by dichromate Cod tegt. A
hour reflux with concentrated sulphuric acid andapsium dichromate with silver sulphate and meccsulphate
catalyst is adequate for complete oxidation obatla few aromatic organic compounds.

I norganic Compounds

The inorganic compounds in most industrial wastesthe direct result of inorganic compounds in theriage
water. Soft water sources will have lower inorgaoenpounds than hard water or salt water sources. few
instances, industrial processes add inorganic comgm to the waste water. While domestic waste wadsr a
balance industrial processes add inorganic compouodhe waste water. While domestic waste waterge h
balance in organic compounds and inorganic compsumdny process waste waters from industry areidafiin
specific inorganic compounds. Biodegradation ofanig compounds requires adequate nitrogen, phosphimon
and trace salts. Ammonium salts or nitrate saltspravide the nitrogen, while phosphate suppliespghosphorus.
Either ferrous or ferric salts or even normal stetosion can supply the needed iron. Other tedements needed
for biodegradation are potassium, calcium magnesaainalt, molybdenum, chloride and sulphur. Cagiagter or
demineralised waste waters or corrosion products stpply the needed trace elements for good mésafol
Occasionally, it is necessary to add specific teleenents or nutrient elements.

pH and Alkalinity
Waste water less than ph less than 6 are corrasivature and those having pH more than 9 will emsa@me of the
metal ions to precipitate as carbonates or hydesxid

Dissolved Oxygen

Dissolved Oxygen is present in water which is asee8al element for the working of aerobic bacténahe
biological treatment systems. It is important thia¢ waste water have maximum DO level, when these a
discharged. Oxygen is a poorly soluble gas in waiaving a solubility of 9.1 mg/l at 20°C. DO ismmum when
the BOD rates are maximum.

Chlorides, sulphates, pH and alkalinity are detaadito assess the suitability of reusing treatesteveater and in
controlling the various treatment processes. Tedements, which include some heavy metals, areletrmined
routinely, but trace elements may be a factor ehilvlogical treatment of wastewater. All livingganisms require
varying amounts of some trace elements, such asdapper, zinc and cobalt, for proper growth. Heaetals can
also produce toxic effects; therefore, determimatibthe amounts of heavy metals is especially g where the
further use of treated effluent or sludge is todwaluated. Many of the metals are also classifiediority
pollutants

EXPERIMENTAL SECTION

Wastewater samples were collected from differenations in the vicinity of different industries Atigarh. The
collected wastewater samples were analyzed forlafKd|inity, hardness, chlorides, BQECOD.[8]

Locations from where wastewater was collected bedype of industries in that area:

Sample | Location Industries
S1 Industrial Estate/NSIC Dye Casting/Lock/Eleptating
S2 Industrial Estate/Numaish Ground  Electropldtidge Casting
St Shahjama- 64 Lock/ Handles/Electroplatir
S4 Gaunda Road, Lal Mas Electroplting/Locl
S5 Shahjamal - 52 Electroplting/Lock
S6 Sarai Rehman Lock/Cottage/Electroplating
S7 Slaughter House Meat Production
S8 Shahjamal Eidgah Electroplating/ Dye Castingk_o
S¢ Shahjame Electroplating/ Dye Casting/Lo
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Graph 1: Graphical Representation of Observed Values of pH
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Graph 2: Graphical Representation of Observed Values of Alkaliniy
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Graph 3: Graphical Representation of Observed Values of Hardness
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Graph 4: Graphical Representation of Observed Values of Chlorides
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Graph 5: Graphical Representation of Observed Values of BODs
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Graph 6: Graphical Representation of Observed Values of COD
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Table 1: Observed Values of different parameters

Parameter H Alkalinity Hardness Chloride | COD | BODs
Sample P (mg/l) asCaCO; | (mg/l) asCaCOg (mg/l) (mg/l) | (mg/l)
S1 6.5 540 436 123.37 140.8 78
S2 6.8 486 422 222.22 150.6 66
St 7.65 46¢ 458.2 119.5: 132.12 | 85.0¢
S4 6.9 536 371 124.2 136.2 74
S5 11.5 432 400 218.37 108.8 60
S6 7.25 600 432 428.324 128§ 57
S7 7.6 406 464.5 130.32¢ 141)6 8§
S8 7.4 180 200 421.144 144 78
S¢ 6.2 417 357 336.1 158.f 8C
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Graph 7: Comparative Representation of different parameters

BODsto COD Ratio

Sample | BODs: COD ratio | Degree of Biodegradability

S1 0.5t High

Sz 0.43¢ Low

S3 0.64 High

S4 0.54 High

S5 0.55 High

S6 0.44 Low

S7 0.62 High

S¢ 0.5¢ High

S9 0.50 Average

RESULTSAND DISCUSSION

The Wastewater Samples were collected from diftetecations existing in the various zones of Aliganity

including Industrial Estate, Shah Jamal, Gonda R&#alighter House and Eidgah etc.The maximum pH1d

was reported in Shah Jamal Ward No. 54 and th¢ pe4ef 6.3 was reported from Shah Jamal Ward No.The
low pH of this place and high pH in Shah Jamal Widod 54 may be due to the various raw materialsl @s®l
processing techniques adopted in the different strths existing in different areas. In the resttlod places pH
varied between these two extreme values of 6.314n8l respectively. The least alkalinity was repbrite Shah
Jamal Eidgah area and it was 180 mg/l as GaCBe possible reasons can be release of certalit @ompounds
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in the domestic and industrial wastewater from #rnsa. The highest alkalinity value of 600 mg/IGeCQ was
reported from Sarai Rahman area. It could be becafighe release of certain alkalis from cottagdustries
existing in this area. At most of the places thalallevels were in the range of 400-500 mg/l, whis in the
permissible limits according to Central Pollutioor®rol Board criteria. The highest total hardnesgl of 464.5
mg/l as CaC@was reported from slaughter house existing on MatiRd. area. This may be due to high total
hardness levels in the ground water of this areaume most of the water used in residential biglslgind industries
in this area is taken from the ground water soukggin the lowest total hardness value was repdrat Shah
Jamal area. At most of the places the total hasdfesls ranged between 350 to 450 mg/l as Ga@@se are
accepted values for municipal wastewater. The tsigh@ues of chloride concentration of 428.3 mggtrevreported
from Sarai Rahman area. This can be due to theepcesof Sodium Chloride (NaCl) in domestic wastewaind
various other chloride salts being used in cotiadestries existing in this area. The lowest clderconcentration
of 119.5mg/l was reported from Shah Jamal ward9oarea. The Chloride value at most of the placas mvuch
below the permissible values of 1000 mg/l in mypatiwastewater prescribed by CPCB. The least B@iue of

57 mg/l at 20° C was reported at Sarai Rahmanardahe highest BOPDvalue of 85.04 mg/l was reported at Shah
Jamal Ward No. 64 area. This is because of thddgel of micro-organisms present in the wastewalidre BODQ
values at all other places were found to be withese extreme values which are much below the gsilohé values
of effluent discharge as recommended by CPCB. SityjlShah Jamal Ward No. 54 area has reportedsio@@D
value of 108.8 which indicates lower amount of @migacompounds in wastewater collected from thisaarhe
highest value of COD was recorded as 158.5 mgdhath Jamal Ward No. 52. All other locations regb@OD
values between these limits, and are below thelatds for discharge of effluent as per CPCB.

CONCLUSION

» The pH of sample collected from Shah Jamal Ward32owas lowest and its value was 6.3 i.e. morei@tihn
all other samples.

» The pH of sample collected from Shah Jamal Ward34owas highest and its value was11.5 i.e. mori lagn
all other samples.

» Sample collected from Shah Jamal Eidgah Area regdeast alkalinity of 180 mg/l as CagO

» Sample collected from Sarai Rahman reported highlkatinity of 600 mg/l as CaCQ

» The highest total hardness level of 464.5 mg/l a€@ was reported from slaughter house existing on Mtath
Rd. area

» The lowest total hardness value of 200 mg/l as Ga&&3 reported from Shah Jamal area.

» The highest values of chloride concentration of.828g/l were reported from Sarai Rahman area.

» The lowest chloride concentration of 119.5mg/l wegsorted from Shah Jamal ward No. 54 area.

* The least BObvalue of 57 mg/l at 20° C was reported at SarairRaharea.

» Highest BOR value of 85.04 mg/l was reported at Shah JamadwWar. 64 area.

» Shah Jamal Ward No. 54 area has reported lowedd valie of 108.8

» The highest value of COD was recorded as 158.5 aa@hah Jamal Ward No. 52.
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