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Abstract: The wastewater discussed IS predominantly of domestic origin. Varying amounts of industrial and laboratory 
wastewaters can be collected and treated with the sanitary sewage. The primary purpose of the treatment of sewage is to prevent 
the pollution of the receiving waters. Many techniques have been devised to accomplish this aim for both small and large 
quantities of sewage. Biological Wastewater Treatment System integrates biological reactors with Degremont clarifiers and 
sludge thickeners to treat effluent from a physical/chemical wastewater treatment system for the removal of nitrates, heavy 
metals, ammonia, and biochemically oxidizable organics measured as the Biochemical Oxygen Demand (BOD). 
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I. INTRODUCTION 
Industrial sludge treatment chemicals are extensively used in order to purify water before it can be reused or released into the 
atmosphere. Industrial sludge contains a combination of compounds of agricultural value (nitrogen, organic matter, phosphorous 
etc) and pollutants (metals, pathogens, organic pollutants). The market for these chemicals is expected to grow significantly over the 
next few years due to the expected growth in volume of sludge owing to the growing level of industrialization. Industries such as 
food and beverage, personal care, automotive and paper and pulp are the key consumers for these chemicals due to the large 
production of sludge in these units.  Industrial sludge treatment chemicals are categorized based on the function they perform into 
dewatering and drying chemicals, conditioning and stabilizing chemicals, thickening chemicals and digestion chemicals among 
others. Conditioning and stabilizing chemicals are the highest used chemicals globally. The market for these chemicals is expected 
to witness significant growth over the new few years owing to the increases industrial activities and the growing regulatory 
requirements for industrial sludge treatment.  The product category for these chemicals consists of coagulants and flocculants, 
corrosion inhibitors, de-foamers, disinfetants and biocides among others. Flocculants are used in order to support the functioning of 
coagulants in dewatering and thickening process. These chemicals are cost effective as compared to other methods of sludge 
treatment and are increasingly being preferred in major emerging economies. However, the growing demand supply gap coupled 
with the high cost of production and raw material for these chemicals is expected to curtail the growth of the market over the next 
couple of years. 

II. LITERATURE SURVEY 
The Auckland region has two sewage treatment plants: one in Albany and one in Mangere. The process described below is that used 
by the Mangere treatment plant, which was built in 1960 and currently serves Auckland, Manukau and Waitakere Cities and the 
Papakura District. It is the largest such treatment plant in New Zealand, but its methods are similar to those used throughout the 
country.Pepples and Mancl (1998) did document diluting raw wastewater to obtain wastewater with residential strength charact 
eristics, but develop of HSW is more complicated than adding water and nitrogen.. Dog food was the major contributor to TSS in 
the synthetic mixture. The sludge was the There is only one published paper available documenting the creation of synthetic HSW 
(Matejcek et al., 2000). The authors generated synthetic HSW starting with tap water that was allowed to dechloriante over 4 days. 
Then SPAM ®, Crisco® Vegetable Oil, Purina® Brand Dog Food and dextrose were added along with sludge from a wastewater 
treatment plant. SPAM® was the primary source for BOD5 and O&G with dextrose added for minor adjustment to the BOD5source 
for natural bacteria. Batches were mixed from low strength to high strength as described previously. 
 India is developing country with 16 per cent of the world population and two percent of the total land area. The exponential 
increase in industrialization is not only consuming large areas of agricultural land but simultaneously causing serious environmental 
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degradation. Industrialization and urbanization have resulted on discharge of large wastes is rich in organic matter as well as in 
nutrients. There are enormous quantities of industrial solid organic wastes available outside the farm from different sources and they 
are yet to be used judiciously in crop production. If, these wastes are properly disposed so that it do not contribute to the problem of 
pollution (Sundari and Mathew, 2010). Waste is defined as discarded material which has no value in normal use or for ordinary use. 
Solid wastes are those undesirable, useless and unwanted materials and substances that comes from human and animal activities 
(http://www.recycling-waste.blogspot.in/2009). In some cases what one person discards may be re-used by somebody else 
(http://www.harenvironment.gov.in) Methodology Waste, or rubbish, trash, junk, garbage, depending on the type of material or the 
regional terminology, is an unwanted or undesired material or substance. It may consist of the unwanted materials left over from a 
manufacturing process (industrial, commercial, mining or agricultural operations) or from community and household activities 
(www.fullcycle.co.za, 2009). Waste is generated in all sorts of ways. Its composition and volume largely depend on consumption 
patterns and the industrial and economic structures in place. Air quality, water and soil contamination, space consumption and odors 
all affect our quality of life (www.grida.no, 2013) Wastes are materials that are not prime products (that is products produced for the 
market) for which the generator has no further use in terms of one’s own purposes of production, transformation or consumption, 
and of which one wants to dispose. Wastes may be generated during the extraction of raw materials, the processing of raw materials 
into intermediate and final products, the consumption of final products, and other human activities. Residuals recycled or reused at 
the place of generation are excluded (The United Nations Statistics Division (UNSD), 2013) "Waste" is everything that no longer 
has a use or purpose and needs to be disposed. The right term certainly applies to discarded material, but there are specific 
definitions for waste that affect how waste is regulated and must be handled (www.avma.org, 2013). Pollution and diseases, human-
induced climate change is increasingly recognized as a crucial threat and natural variability. Climate change is altering migratory 
species patterns, causing coral bleaching, etc. (Subramani, 2012). Ecosystems maintain global environmental balance. Anything that 
alters the function of ecosystems creates an imbalance that affects all life on Earth (www.ehow.com, 2013).  On account of the 
increasing industrialization and rapid growth of population, the solid wastes generation has not only increased but its nature has also 
been changed. In this context proper solid waste management is highly required to save public health and to protect environment. 
Environmental pollution needs diverse innovative technologies and managerial plans for better remedies. We should also encourage 
hooprivate and community effort to reuse discarded material(http://www.huntington-study-group.org  
/Portals/BecomingASiteGreenGlobe.jpg) 

III. METHODOLOGY 
The contaminants in wastewater are removed by physical, chemical, and biological means.  

A. Physical Operations 
Among the first treatment methods used were physical unit operations, in which physical forces are applied to remove contaminants. 
They still form the basis of most process flow systems for wastewater treatment. Some of the basic physical operations are given 
below: Screening, Comminuting, Flow equalization, Sedimentation etc.  

B. Chemical Operations 
Treatment methods in which the removal or conversion of contaminants is brought about by the additions of chemicals or by other 
chemical reactions are known as chemical unit processes. Precipitation and adsorption are the most common examples used in 
wastewater treatment. In Chemical precipitation, treatment is accomplished by producing a chemical precipitate that will settle. 

C. Biological Operations 
Treatment methods in which the removal of contaminants is brought about by biological activity are known as biological unit 
processes. Biological treatment is used primarily to remove the biodegradable organic substances (colloidal or dissolved) in 
wastewater. Basically, these substances are converted into gases that can escape to the atmosphere and into biological cell tissue that 
can be removed by settling. Biological treatment is also used to remove nutrients (nitrogen and phosphorus) in wastewater. 
In sewage treatment we are using different process.  
Neutralization process is heart of our project. Here we are using 4 tanks, 8 solenoid switches and 7 level switches which will help to 
control the flow of treated and untreated water. For Neutralization process we are using one acid and base tank whose flow will be 
control with the help of fine valve.-Sewage treatment is a continuous process based on PLC. It includes four process which are 
given below in brief:- 
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D. Screening 
As per  diagram, reservoir tank is the source of sewage. So with the help of pump, sewage fluid is pumped into tank 1. Tank1 is 
provided with Level High & Level Low  switches. As soon as high level is reached, Level High is switched off through controller. 
After some delay,  Solenoid Valve is opened through which the sewage water from tank 1 is allowed to flow in tank2. Here we are 
using iron net which is use to eliminate small solid particles, plastics, covers etc. from sewage water. In this process water is allow 
to stay for some time. 

E. Sedimentation  
As soon as sufficient water from tank 1 is taken in the tank 2 i.e. up to Level High Solenoid Valve2 will close. Here we are using 
stirrer which is operating on motor. This stirrer is moving very slowly at the top of the water in order to collect all the floating solids 
which is not removed in screening process. Here it slows down and the suspended solids gradually sink to the bottom. This mass of 
solids is called primary sludge. Various methods have been devised to remove primary sludge from the tanks. As water remains in 
the tank for some time sludge get settle down at the bottom of the tank. After some time Solenoid Valve 4 get open and settled 
sludge is taken to the drain. After a certain delay Solenoid Valve3 get open and Water goes into Tank3. 

F. Chlorination 
Water from tank comes into tank 3 through Solenoid Valve2 . In tank 3, we treat this water by alum and chlorine water. As we can 
see in the diagram there are two small tanks above the tank3 which contain alum and chlorine, get controlled by Solenoid Valve 3 
and Solenoid Valve 4. As water enters into tank 4 according to the value of the pH of the water, particular amount of alum and 
chlorine get added into tank. Alum helps to settle the sludge at bottom so water gets clean and chlorine is used as purifying agent 
which kills the bacteria in the water. As soon as alum and chlorine starts adding stirrer in tank starts rotating. Stirrer is used in order 
to mix the mixture properly. Stirrer rotates till Solenoid Valve 4 is close. Once the Solenoid Valve 4 get open Stirrer stops rotating. 
After certain amount of delay Solenoid Valve 5 gets opened and water from tank 3 is transfer into tank 4. As water moves sludge 
into tank 3 is removed by the manually operated tank. Tank 3 is also provided with limit switches which controls the limit of the 
tank. 

G. Neutralization 
Separate tank (tank 4) is used to carry out neutralization which is also provided with LH4 & LL4 switches to carry necessary 
conditions .This is very important process for sewage water . First of all pH of the sewage water is measured with the help of signal 
conditioning of pH meter and then transmitted to PLC controller so that it can give further control to adjust the pH of sewage water 
by addition of acid (through Solenoid Valve 6) or base (through Solenoid Valve7) to the water coming from tank 2 .While addition 
of acid or base the stirrer provided in this tank is continuously operated with duty cycle of 5sec .Here as soon as acid or base starts 
adding in the tank stirrer starts rotating. As level reaches at Level Low 4 stirrer stops rotating. Tolerance Band of 6 to 8 pH is 
considered as neutral for these process. 
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H. Gas chromatography - mass spectroscopy (GC-MS) 
This technique is used to separate out a mixture of compounds collectively known as 'volatile organic compounds'. There are many 
compounds in this group, including such substances as benzene, carbon tetrachloride, toluene and 1,1,1-trichloroethane. 
The gaseous mixture is extracted from solution by sparging with an inert gas. The organics thus driven off are adsorbed onto a 
'sorbent trap' - a tube packed with beads of silica gel and a 2,6-diphenylene oxide polymer and beads coated with methyl silicone. 
This trap is then heated and a backflow of inert gas desorbs the gases and carries them into a GC column. They progress through the 
column as described above, but this time each fraction coming out of the column is sent to a mass spectrometer. In the mass 
spectrometer molecules of the compound are ionised and some of the positively charged ions dissociate into smaller fragments. The 
spectrometer separates the ions, gives their mass to charge ratio, and the relative amount of each ion. Compounds have distinct mass 
spectra. This gives two parameters by which each compound can be identified - the time of elution from the column and its mass 
spectrum. As before, the read-out from the GC column itself also gives the amount of that compound was present. 

IV. CONCLUSION 
If the process  possess significant environmental potential as they are expected to, these shall be useful in the industrial  treatment of  
sludge waste, sewage waste and all the industrial waste released. This study is expected to lead the development of  innovative 
method in treating waste water. 
The outcome of the proposed work will enlighten the role of treating the  sewage water from industries environmentally beneficial  . 
Final result of this work is expected to be very useful to the social relevance. The possible output of this project will be published in 
highly reputed International journals with good impact factor. This study contributes much new information to the field of 
Environmental chemistry, Biochemistry chemistry and Civil Engineering .  

REFERENCES 
[1] CIDWT Decentralized Wastewater Glossary. Accessed online at: http://www.onsiteconsortium.org/glossary.html (1/2/10). Crites, R. and G. 

Tchobanoglous. 1998.  
[2] Small and Decentralized Wastewater Management Systems, McGraw-Hill Series in Water Resources and Environmental Engineering. Farr, J. 

W. 1991.  
[3] The effect of restaurant wastes on a small system. Journal of Environmental Health, March-April.  
[4] Garza, O. A., B.J. Lesikar, R.A. Persyn, A.L. Kenimer and M. T. Anderson. 2005.  
[5] Food Service Wastewater Characteristics as Influenced by Management Practice and Primary Cuisine Type. Transactions of the ASAE, Vol. 

48(4): 1389-1404.  
[6] Goldstein, S. N. and W. J. Moberg. 1973. Wastewater Treatment Systems for Rural Communities. Commission on Rural Water, National 

Demonstration Water Project. Washington, D.C. Handbook of Food Science, Technology and Engineering, Volume 1. 2006. Edited by Y.H. 
Hui.  

[7] CRC Taylor & Francis Group. Boca Raton, FL. ISBN 1-57444-551-0. Jantrania, A. 1991.  
[8] Dealing with Oil and Grease in Restaurant Wastewater, Small Flows Journal, Vol. 5 (1), January.  
[9] Lesikar, B.J., O.A. Garza, R.A. Persyn, M.T. Anderson, A.L. Kenimer. 2004. Food Service Establishments Wastewater Characterization.  
[10] In ASAE On-Site Wastewater Treatment X, Conference Proceedings, 21-24 March 2004 (Sacramento, California USA). Publication Number 

701P0104, Pp. 377-386. 
[11]  Lowe, K.S., N. Rothe, J. Tomaras, K. DeJong, M. Tucholke, J. Drewes, J. McCray, and J. Munakata-Marr. 2007.  
[12] Influent Constituent Characteristics of the Modern Waste Stream from Single Sources: Literature Review.  
[13] Water Environment Research Foundation. 04-DEC-1. PDF available at: www.ndwrcdp.org/publications Matejcek, B., S. Erlsten, and 

Bloomquist, D. 2000. 
[14]  Determination of Properties and Long Term Acceptance Rate of Effluents from Food Service Establishments that Employ Onsite Sewage 

Treatment, Department of Environmental Engineering Sciences and Civil & Coastal Engineering, University of Florida.  
[15] Minnesota Pollution Control Agency. MN Rules Chapter 7081. 2008. State Reviser. Accessed online at 

https://www.revisor.mn.gov/rules/?id=7081 (1/2/10). 
[16] European Environment Agency. Copenhagen, Denmark. "Indicator: Biochemical oxygen demand in rivers (2001)." 
[17] Tchobanoglous, G., Burton, F.L., and Stensel, H.D. (2003). Wastewater Engineering (Treatment Disposal Reuse)/Metcalf & Eddy, Inc. (4th ed.).McGraw-Hill 

Book Company.ISBN 0-07-041878-0.  
 

[18] Beychok, Milton R. (1967). Aqueous Wastes from Petroleum and Petrochemical Plants (1st ed.). John Wiley & Sons. LCCN 67019834.  
[19] Water and Wastewater News, May 2004 (http://wwn-online.com/articles/50898/) 
[20] American Petroleum Institute (API) (February 1990). Management of Water Discharges: Design and Operations of Oil-Water Separators (1st ed.). American 

Petroleum Institute.  
[21] Beychok, Milton R. (December 1971). "Wastewater treatment". Hydrocarbon Processing: 109–112. ISSN 0818-8190. 
[22] Siegrist, R.D., Anderson, D.L., Converse, J.C. 1984. Onsite Treatment and Disposal of Restaurant Wastewater, Small Scale Waste Management Project, 

University of Wisconsin, April 1984. 



International Journal for Research in Applied Science & Engineering Technology (IJRASET) 
                                                                                           ISSN: 2321-9653; IC Value: 45.98; SJ Impact Factor: 6.887 

                                                                                                                Volume 6 Issue VI, June 2018- Available at www.ijraset.com 
     

214 ©IJRASET: All Rights are Reserved 

[23] Stuth, W. 1999. Monitoring of Commercial Systems, Proc. 1999 NOWRA Technical Education Conference, NOWRA, Edgewater, MD. pp. 93-97.  
[24] Stuth, W. and S. Wecker. 1997 Grease and Oil Problems in the On-Site Industry, 9th NW OnSite Wastewater Treatment Short Course & Equipment Exhibition, 

September, 1997. pp. 341- 348.  
[25] Tchobanoglous, G. and F. Burton. 1991. Wastewater Engineering, Treatment, Disposal, Reuse, Third Edition, Metcalf & Eddy, Inc., Boston, MA. 

 
[26] Whitehead, P. Geary, and B. Patterson, “Skills to assess the suitability of sites for on-site wastewater disposal,” Environmental Health Review, vol. 28, no. 2, 

pp. 42–47, 1999. View at Google Scholar 
[27] D. M. Martens and P. M. Geary, “Australian on-site wastewater strategies: a case study of Scotland Island, Sydney, NSW, 

Australia,” http://www.martens.com.au/PDF%20Files/ASAE_98V2.pdf. 
[28] C. D. Beal, E. A. Gardner, and N. W. Menzies, “Process, performance, and pollution potential: a review of septic tank-soil absorption systems,” Australian 

Journal of Soil Research, vol. 43, no. 7, pp. 781–802, 2005. View at Publisher · View at Google Scholar · View at Scopus 
[29] S. P. Carroll, A. Goonetilleke, and M. Hargreaves, “Assessment of environmental and public health risk of on-site wastewater treatment systems,” 

in Proceedings of the 10th National Symposium on Individual and Small Community Sewage Systems, Sacramento, Calif, USA, March 2004. 
[30] W. Ahmed, R. Neller, and M. Katouli, “Evidence of septic system failure determined by a bacterial biochemical fingerprinting method,” Journal of Applied 

Microbiology, vol. 98, no. 4, pp. 910–920, 2005.View at Publisher · View at Google Scholar · View at Scopus 
[31] J. E. Bremer and T. Harter, “Domestic wells have high probability of pumping septic tank leachate,” Hydrology and Earth System Sciences, vol. 16, no. 8, pp. 

2453–2467, 2012. View at Publisher · View at Google Scholar · View at Scopus 
[32] United States Environmental Protection Agency (US EPA), “Response to Congress on Use of Decentralized Wastewater Treatment 

Systems,” http://nepis.epa.gov/. 
[33] Sorell Council, On-Site Wastewater Management Strategy, Sorell Council, Tasmania, Australia, 2005. 
[34] C. Beal, E. Gardner, and N. Menzies, “Septic absorption trenches: are they  
[35] sustainable,” http://www98.griffith.edu.au/dspace/bitstream/handle/10072/39804/70551_1.pdf?sequence=1. 
[36] R. J. Otis and D. J. Anderson, “Meeting public health and environmental goals: performance standards for onsite wastewater treatment systems,” 

in Proceedings of the 7th National Symposium on Individual and Small Community Sewage Systems, Atlanta, Ga, USA, 1994. 
[37] Wyong Shire Council, “Onsite effluent disposal in non sewered areas—Development Control Plan 2013,” http://www.wyong.nsw.gov.au/getmedia/dbdf9cd5-

e1cc-4f5e-a823-41c72e74f842/3.8-On-Site-Effluent-Disposal-in-Non-Sewered-Areas.aspx. 
[38] City of Greater Bendigo, “Land Capability Assessment: Explanation of  
[39] Requirements,” https://www.bendigo.vic.gov.au/Services/Environmental_Health_and_Local_Laws/Public_health/Septic_tankswastewater_management/Land_

Capability_Assessments_LCA. 
[40] Department of Health Western Australia (DOHWA), Code of Practice for the Reuse of Greywater in Western 

Australia2010,  http://www.public.health.wa.gov.au/cproot/1340/2/COP%20Greywater%20Reuse%202010_v2_130103.pdf. 
[41] Department of Health Western Australia (DOHWA), “Code of Practice for the Design, Manufacture, Installation and Operation of Aerobic Treatment Units 

(ATUs),” http://www.public.health.wa.gov.au/cproot/1329/2/ATU%20COP.pdf. 
[42] Department of Health Western Australia (DOHWA), Code of Practice for Product Approval of Onsite Wastewater Systems, Department of Health Western 

Australia, 2013, http://www.public.health.wa.gov.au/cproot/5556/2/COP%20Product%20Approval_2013.pdf. 
[43] Department of Health Western Australia (DOHWA), Draft Country Sewerage Policy,  

2002, http://www.public.health.wa.gov.au/cproot/2662/2/Draft%20Country%20Sewerage%20Policy.pdf. 
[44] Department of Health Western Australia (DOHWA), “Government Sewerage Policy—Perth Metropolitan 

Region,” http://www.public.health.wa.gov.au/cproot/1355/2/Government_Sewerage_Policy-Perth_Metropolitan_Region.pdf. 
[45] Department of Local Government and Communities, “Local Government,” http://www.dlg.wa.gov.au/Content/LG/Default.aspx. 
[46] Committee on US-Iranian Workshop on Water Conservation and Recycling, Water Conservation, Reuse, and Recycling, Committee on US-Iranian Workshop 

on Water Conservation and Recycling, Washington, DC, USA, 2005. 
[47] United States Environmental Protection Agency (US EPA), Tribal Management of Onsite Wastewater Treatment Systems, 

2004, http://www.epa.gov/region9/tribal/pdf/tribal-waste-water04.pdf. 
[48] Australian Bureau of Statistics (ABS), “Perspective on regional Australia: population growth and turnover in local government areas (LGAs), 2006–

2011,” http://www.abs.gov.au/ausstats/abs@.nsf/mf/1380.0.55.007. 
[49] S. Carroll, A. Goonetilleke, E. Thomas, M. Hargreaves, R. Frost, and L. Dawes, “Integrated risk framework for onsite wastewater treatment 

systems,” Environmental Management, vol. 38, no. 2, pp. 286–303, 2006. View at Publisher · View at Google Scholar · View at Scopus 
[50] Shire of Gannawarra, Land Capability Mapping and Assessment Tools for Domestic Wastewater Management, Shire of Gannawarra, Victoria, Australia, 2007. 
[51] K. S. Alexander, “Community management of onsite wastewater treatment systems- what they want in Mount Gambier, South Australia,” Water Practice and 

Technology, vol. 5, no. 1, pp. 1–10, 2010. View at Publisher · View at Google Scholar 
[52] K. J. Levett, J. L. Vanderzalm, D. W. Page, and P. J. Dillon, “Factors affecting the performance and risks to human health of on-site wastewater treatment 

systems,” Water Science and Technology, vol. 62, no. 7, pp. 1499–1509, 2010. View at Publisher · View at Google Scholar · View at Scopus 
 

 
 



 


