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Study of Waste Water Treatment Technologies adopted in Ludhiana and
Muktasar Districts of Punjab by the State Gover nment

Reference:

Hon’ble Chief Minister of Punjab, Shri Parkash Singh Badal hasdt to the notice of
Hon’ble Minister of Rural development and Drinking Water and Saoitateovernment of India,
vide his D.O. letter dated Z2March, 2012, the problems related to the disposal of waste avater
need of rehabilitation of village ponds in Punjab. He has inforimstdsbme pilot projects based on
the technology of UNICEF and Gol have been implemented by the Gdvwtungab in Ludhiana
and Muktasar districts and the State is keen to replicateetttimology in the entire State. It was
decided in his meeting with Hon’ble Minister, RD and DWS, Goftindia, on 28 March, 2012,
that a Technical Team will be sent by the Govt. of Indiattalysthe problem and conduct an
evaluation of the techno-economic feasibility of the technology addptethe State of Punjab.
The Financial Commissioner, Rural Development & PanchayataPatgo requested the MoDWS
vide his letter no. 1633 dated"™Karch, 2012, to send a Central Team.

Constitution of Central Team:

Responding to the above requests, the Ministry of Drinking Méatd Sanitation, Govt. of
India, vide O.M. no. W-11011/12/2012-CRSP datell ®rch, 2012, constituted a Team for this
study. Members of the committee, Shri Sudhir Saxena, Senior ConstlTeam Leader (Water),
National Resource Centre, MoDWS and Dr. P.K. Jha, ConsultBabnitation and Waste
Management), National Resource Centre, MoDWS, visited tee 81 Muktasar and Ludhiana
districts, on 4 and %" of April along with Chief Engineer, Mr.A.K.Soni, Superintendimpiheer,
Executive Engineer and other officers of the Departments of Waipply & Sanitation and
Panchayat, where such works under the pilot project have been thentam members also met
Hon'ble Chief Minister of Punjab on"™SApril, during his visit to the rural areas of Malout in
district Muktasar, who explained the problems of waste waggodal and pollutants flowing into
the streets of the villages.

Brief details of the villages visited:

Village Mohlan, Mandal Malout, District M uktsar:

A pond exists in this village, where all the waste watehefvillage gets accumulated. At the
time of visit, there was no water in this pond and only a spaatl of the pond was getting some
waste water, through a drain. The officials informed that duraigy season, this pond gets
flooded and the back water enters the village lanes andqueTgéy some nearby low lying areas
are required to be vacated. No arrangement of waste diafgrsal has so far been made in this
village.



The team also inquired about the drinking water arrangements irldge\and was taken to a
water treatment plant, based on the canal water. This ptasitwgater from the nearby canal and
after treatment; water is supplied to the village. The iafBcpresent, informed that this scheme
was handed over to the Panchayat and it was their responsibitity tand maintain this scheme.
The scheme was defunct since last about two months as ramweateot being received from the
canal due to some ongoing repair work of the canal. On inquinastteld that the Panchayat was
unable to collect any revenue from the village users for tiisnse and whenever some minor
repairs or maintenance expenses were necessary, such amoretbewng arranged by some
functionaries of the Panchayat in their personal capacity.

A Reverse Osmosis Plant has also been installed in thigevilés has been done in most of the
villages, which supplies water to the villagers in cansgaice of Rs. 60/- per month for supplying
20 litres of drinkingwater per day. This comes to Re. 0.10 per litre of treatddr which appears
to be quite reasonable. The approximate population of the village is Z@persons with about
450 households. Out of these, about 150 families are taking waterHi®mlant presently. This
figure increases to about 200 in summer. Cards have been makle families taking water from
R.O. plant and daily marking is done by the attendant atrtfeedf issue of water cans to the card
holders. This RO plant is based on a tube well of 150 mm dia and dbmit&lepth, having high
TDS. For the present requirement, only about one hour pumping isientffiche flow of treated
water is about 2000 Iph and the reject flow is about 1800 Iph.



Details of the WSPs visited:

The team visited the WSPs constructed in some of the \sllegdreat waste water (grey
water) along with State officials. Local MLivas also present during the visit at some places.
Technology for the treatment of waste water at all the plisceame; a typical schematic diagram
of the plant units is as below:

Waste stabilization pond for grey water
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Facultative pond

Anaerobic pond

1. Village Birk, Block Sidhwan Bet, District L udhiana:
Village Birk is located on Ludhiana — Firozpur road, about 27 KMs ftadhiana. The
present population of the village is 2760 with 425 households.



Water Supply Scheme of this village was commissioned inciJa2012 under ARWSP,
SWAP Project, at the rate of 70 Its per capita per day supdlysaunning presently. The O&M of
the scheme is being done by the Drinking Water Supply Dept., PdijaB/Nater Supply Scheme
is based on a Tube Well. Water is distributed through an Overhaald @bout 300 household
connections have been given and almost full recovery of waseget is being done. Monthly
domestic water rate is Rs. 85/- per connection.

A WSP has been constructed in the village to treat wadter varlier all waste water of the
village was coming into a shallow and redundant pond causing nuisanites faitlage and also
chocking of the village drains. The Village Gram Panchay&ter Supply & Sanitation
Committee, along with village community, expressed the désire systematic WSP to overcome
the problem. A WSP was constructed covering an area of &8. ddre work was sanctioned by
the District Water Supply & Sanitation Mission. The total expire incurred on the work is
about Rs. 10.5 lakhs, out of which beneficiaries’ contribution id.Bdakhs. Rest of the amount
has been provided from the Sustainability Head; accordingly apéiaccost of the system comes to
about Rs 380, excluding cost of sewerage system.

The waste stabilization plant comprises of four ponds. The gostl i.e. anaerobic pond
receives raw grey water from the existing drainage systdimeofillage, the second poadts as a
facultative pond and the remaining two ponds act as maturation pohtise Abnds are connected
in series and waste water flows by gravity. Presentlytemaster from the first pond, which is
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anaerobic pond, flows to the second pond, which is a facultative portdeanthturation ponds are
empty as the effluent from the facultative pond is yet &@hehe maturation ponds. This is due to
over size of the ponds in comparison to daily inflow of waste wagawell as leaching of waste
water in soil. P.V.C. and R.C.C. pipes have been used for et and overflow arrangements.
Slopes of the earthen embankments have been kept as 1V to ith6a top width of about 2.5
metres.

L S,

The villagers, the committee members and the M.L.A.,gmteat the spot, informed that after
renovation of this pond, there is cleanliness in the area, thamefoul smell and this has improved
the sanitation conditions in the village. No foul smell wadsduring the visit of the team.

2. Village Gure, Block Jagraon, District Ludhiana:

Population of village Gure is about 3600 with about 650 households. Thesupfdy of the
village is based on a tube well. This water supply schease s@mmissioned in the year 1997
under ARWSP and is being run and maintained by the GPWSC. Only Zbdouse connections
have been given and the water rate is Rs. 75/- per connectitampopéh. In addition, most of the
households also have their private tube wells.

The waste water, till now, was getting accumulated in alyawg land and was creating foul
conditions in the village.



VLA i TR o 2o B N
The villagers decided to convert this land in to a waste statidn pond system. The
renovation work at this land was under progress at the timeldfvisit and JCB machines were
working for making the pond compartments and the embankments. Tinawdated waste water
was first diverted and channelized into a corner of this landdiyg earth work and making a
coffer dam. Remaining land area was then taken up for ed@mavaarth work and making
embankments to make three ponds. These ponds will work as anatzoliative and maturation
ponds and this system, comprising of all these ponds will work atevsgabilization treatment
system. As the work is still under construction, detailsizés and cost etc were not available, the
approximate cost was said to be about Rs. 10 lakhs.




3. Village Dewatwal, Block L udhiana, District Ludhiana:

Village Dewatwal is located on Ludhiana — Ferozepur road, about Eftdm Ludhiana. The
population of the village is about 2500 persons and about 450 households.

The water supply scheme of this village has been commissionedceniber 2010 and is
based on a deep tube well of about 150 mts depth, yielding about 1.28rkekhvhter per hour.
The scheme has been implemented with World Bank assistanceeateisign rate of supply is 70
Ipcd. Public contribution for implementation of the scheme has belected at the rate of Rs. 800
per general household and Rs. 400 from SC households. The water utdidtriwice daily
through an over head tank of one lakh litres capacity. O&M oftheme is being done by the
Panchayat (GPWSC) and about 318 private house connections have beeiilgav@ater charges
are Rs. 70 per connection per month and the Panchayat has dobaanee amount from the
scheme.

Earlier, waste water of the village was coming in the existing sha#lo@ redundant village
pond of 3.5 acres area and was causing foul conditions. Durimgseason, the over flow from
this pond used to enter into the village streets and the draigsigensof the village was getting
dysfunctional due to this flooding.

The Gram Panchayat Water Supply & Sanitation Committee and bagevicommunity
expressed their desire to renovate this pond and came forwaahtigbute their share for this
work. Four ponds in series were constructed at the site. Chieeng of renovation of the pond was
approved by the District Water and Sanitation Mission, un8& programme.



The existing pond was emptied first in to a nearby vacant land andhen desilted. Earth
work was done to construct four pondsonnected in serieshy excavation and making
embankments. The village out fall drain was diverted ilédfitst pondvhich is designed to act as
anaerobic pond. The effluent from this first pond flows to the second monthcultative pond and
from this pond to two nos. of maturation ponds, connected in seriesefiteable solids settle in
the first pond and the effluent reaches the second, facultptimd. It was informed that the
anaerobic pond was designed for 3 mts water depth and 5 days detemiotinéi facultative pond
for 1.5 mts water depth with 5 days HRT and the two maturation taeies also designed for 1.5
mts water depth and 5 days HRT, these depths are as per dsandas the height of the
embankments was more, the pipes were fixed at lower lspads to maintain these water depths.
Both the maturation ponds were empty at present as waste watefdcultative pond was not
reaching the maturation ponds. This is again due to these ponds beisizeden comparison to
the inflow of waste water and also loss of water dueaohimg and evaporation.



Area of the WSP is 3.5 acres and the cost is Rs. 10.25 lakhs, wbich an amount of Rs. 5
lakhs was received from TSC, Rs. 4 lakhs from Sustainabiliyl flaexd the remaining Rs. 1.25
lakhs, as community contribution. Per capita cost of theesysiccordingly comes to Rs 410,
excluding the cost of sewerage system.

After construction and renovation, the area is free from fodllsmA park has also been
developed at this site.

The Waste Stabilization Pond Technology:

Traditionally, Ponds have been in use for centuries to storreatchnimal and household,
domestic waste waters. However, within last about five dkx;ehave the specific design criteria
been developed in terms of volumetric requirements, organic loeatiesgjof the waste water and
detention periods.

Untreated waste water causes major damage to the enembamd to the human health therefore
waste water should be treated in order to reduce the tigsismof excreta related diseases and
reduce water pollution and consequent damage to aquatic himgaast waste water will also
pollute the ground water in long run, therefore the waste waist be treated and suitably
disposed off.

Waste Stabilization Ponds are very simple structures toraehstarth work is the main activity
involving excavation of the soil within the pond areas and irgjilthe same excavated soils for
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making proper beds and the embankments. Other civil works anmahiwith little preliminary
treatment requirements, fixing of the inlet, out let and the therpipes, protection of the
embankments, pond lining, if necessary, depending on the/seilWSPs are very simple in
construction and also in Operation and Maintenance. Lahe imain costly requirement but
generally available land is only used or the existing pondsoareedted in to WSPs.

The Waste Stabilization Ponds do not require any electricegygrmaaking them cost effective
from the O&M point of view also. WSPs are extremelyoght and they can easily achieve the
BOD and the suspended solids removals up to more than 90% asd gweaemoval of the
Ammonia to equal extent. These are particularly efficiem¢inoving excreted pathogens in
contrast to all other treatment processes requiring a tetteatment process such as Chlorination
to achieve destruction of the bacteria.

Waste Stabilization Ponds are very robust due to their loagtrenh periods and more resilient to
both, organic and hydraulic shock loads than other waste watenéet processes. They can also
cope with high levels of heavy metals.

Decentralized waste water treatment plants are besttdes minimise the cost of sewerage
systems and the expenditure on pumping of the sewage to loaigogist Due to warm climate and
sufficient availability of land in the rural areas, sucheddralized plants are best suited and are
sustainable.

Treatment processin WSPs:

Waste Stabilization Ponds are large shallow basins endbgsearthen embankments in which raw
waste water is treated entirely by the natural procesgekling both algae and bacteria. As the
rate of natural oxidation is slower, longer retention perioesequired.

Stages of treatment:

First stage of waste water treatment is the removalgé floating particles and heavy mineral
particles such as sand and grit which can be done by siorpkning and grit removal before the
raw waste water enters the other units of the WSP.

Measurement of the incoming waste water is important wtdohbe done by a Venturi or Parshall
flume, before it enters the treatment units. It is esalioti determining diurnal flow variations and
for evaluating the performance of the treatment system.

The system typically comprises of three treatment uthiésanaerobic pond, facultative pond and
the maturation ponds. Liquid depths in these units are 2 to Sawmetilee anaerobic ponds, 1 to 2
mts in the facultative ponds and 1 to 1.5 mts in theuratibn ponds. The depth of the anaerobic
and facultative ponds should be more than 1 metre so as tbgreating of the vegetation from
the pond base, resulting in to hazards of mosquito and snail breeding

Anaerobic and facultative ponds are designed for BOD removal anddturation ponds are
designed for faecal bacteria removal. Some removal o&fdacteria does take place in the
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anaerobic and facultative ponds and some BOD removal occuss imatturation ponds also which
also remove some of the nutrients.

Facultative and maturation ponds are photosynthetic ponds i.e. thenmegged by the pond
bacteria to oxidize the waste water BOD is mainly suppliethéynicro algae which grow
naturally in these ponds and the Carbon dioxide needed by the atgamlig provided by the
pond bacteria as an end product of their metabolism.

Anaerobic Ponds:

These are 2 to 5 metres deep tanks which receive sugh arganic loading, generally more than
100 gms BOD/cum. Day, equivalent to 3000Kg./ha day, containing nam\aigsOxygen and no
algae. Primary function of these units is BOD removabrdperly designed and not significantly
under loaded anaerobic pond will remove 60% or more BOD®at R@tention times are short, one
day time is sufficient for a BOD up to 300 mg/l at0BOD is removed by sedimentation of the
settleable solids and their anaerobic digestion in the negdhiidge layer. Heavy metals are also
precipitated and many toxicants are also degraded to norfeoxis. Floating materials such as
scum and oils etc, which block out the Sun light needed fat plptosynthesis in the subsequent
facultative ponds, are also retained in these anaerobic geegslar desludging, about once in one
to three years, is required to be done. Scum accumulates sarthce but is not removed as it
keeps the pond in anaerobic state, unless fly breeding reackasaeustage.

Facultative Ponds:

These units of the waste water treatment plants are desgnB@D removal on the basis of low
surface BOD loading in the range of 100-400kg/ha day to permitethedopment of a healthy algal
growth, as the Oxygen for BOD removal by pond bacteria islynmsiduced by algal
photosynthesis. Liquid depths are usually in the range of.8 mtk, 1.5 mts being most common.
Depth of less than one metre does not prevent the emerdereggetation and must be avoided
otherwise the pond becomes an ideal breeding ground for mosquito@arlgivith depth of more
than 1.8 mts, the pond becomes anaerobic, which is also raidesi

Siting of the WSP in an open area is desirable so takéoadvantage of Sun and wind which assist
in the efficient operation of the facultative pond and thus avgthe quality of the pond effluent.

M atur ation Ponds:

Main function of the maturation pond is to reduce the number ofextpathogens, mainly the
faecal bacteria and viruses present in the effluent ret&ioe the facultative ponds. These pond
units are typically aerobic throughout their depth. Generadlyd#pth of these maturation ponds is
about one metre, shallower ponds are more efficient due to glightgrenetration, but unlined
ponds with depths less than one metre are likely to contairgememacrophytes which are rooted
plants growing from the pond base. These provide a shaded habitaigquito breeding and so
should be avoided, unless such ponds with less than one metre de pithesch

The principal mechanism for faecal bacteria removal iretpesds and also in the facultative
ponds, are temperature, high pH values and high light intenaiégaFbacteria and other
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pathogens die off due to higher temperatures, high pH or radaittbe Sun, leading to solar
disinfection.

Observations and Recommendations:

 As mentioned in the fore going paragraphs, Waste Stahlis&ond technology is the
simplest and most suitable technology to treat waste waterah areas. It is a proven
technology being used in different places and countries. The technologyeddopt
different sites visited, is as per the norms. Howeveessof the ponds are larger, looking to
the population of the villages and the waste water discharge

* In case of places with high water table, there are chariggsund water pollution through
WSP or any other technology using ponds. It has been informed by thefibcails that
ground water contamination was not likely as the ground water levitle area were 18 to
20 metres and drinking water Tube Wells were generally drilled 4@% mts. However, to
minimise loss of water through leaching, and avoid any posdifalece of ground water
pollution, it is suggested that suitable lining material, sucplastic sheets be used in the
anaerobic ponds, topped with soil cover. A protocol for ground watertygmadinitoring
should also be developed to regularly monitor the ground water qoneahbtysuch WSPs.
Such treated effluent has plant nutritional value and could loefosagricultural purposes.

* Incoming waste water and outgoing effluent from each unit oWMB& should also be
measured through some simple measuring devices to monitor thengerce of these
treatment ponds. Representative samples of the effluents frénuriaenay also be taken
on a regular basis and analysed for those parameters fdr @ffiicent discharge or reuse
requirements exist.

» ltis also suggested to use boulders at the inner embanknihet @bnds, up to the level of
waste water, to check any erosion of soil. This would also hefpeimaintenance of the
embankments.

» Per capita cost of these treatment systems is coming to Bbatl@0, excluding the cost of
sewerage system as the existing drainage system throughragenand partly sewerage is
being utilized. This per capita cost is quite reasonablettduéact that low land areas or
existing village ponds have been used to make these WSPs.

» Since there will be no discharge of effluent into any river ancettieent will be used for
agriculture in nearby areas, the question of meeting standantbdge norms of the Central
or State Pollution Control Boards does not arise. However, dffisiare requested to send
the analysis reports of treated waste water. As alreadyioned, presently no effluent is
coming out of the facultative ponds and it may take quite somefdiniieto reach the final
outlet of the system.

* A simple maintenance protocol and check list for maintenahciah WSPs should be
prepared and made available to the PRIs and the departmt&italPsints related to
removal of screenings and grit, cutting and removal of thesgoasthe embankments,
removal of floating scum and floating duckweed from the surtidcthe facultative and
maturation ponds to maximise photosynthesis and surface aeraéoording of the inflow
and out flow measurements, sampling and testing of the samplesvanaus units,
desludging details of the anaerobic pond etc should be included. ai@enance
functionaries of the PRIs should also be trained on these aspect
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Efforts for convergence with MNREGS to reduce the cost burden sheutdade, though
difficulties such as removal of sludge from the existingagdl ponds manually are there,
earth work in dry areas of the pond may be taken up.

In general, renovation of the existing unused village ponds, which had &ésbaige ponds
and were creating foul conditions, into Waste Stabilisation Ponds eathmunity
participation, has been useful in terms of waste wagatrhent and environmental up
gradation. Care should be taken for the above mentioned points.

(Sudhir Saxena) (Dr. P .K.Jha)
Senior Consultant and Consultant (Sanitation and Waste
Team Leader (Water) Management)
National Resour ce Centre, MoDWS National Resource Centre, MoDWS
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