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Lecture — 19
Case studies — Decentralised waste water treatment

As | said we will be working for the last several years on trying to experiment DEWATS
applications in different context and all that. So, these were some of the initial units
where we try kind of doing it for a single house hold, try to work with basic masonry
constructions and this is before the brief application is.

Now in fact, we are trying to move towards prefabricated single household systems.
These were a little probably overdesigned at that time, but trying to again have the
system of connected number of a settler, baffled reactor anaerobic filter and we actually
have done about some 10-15 systems like this and they are working reasonably well, the

basic principle continues.

(Refer Slide Time: 00:59)

DEWATS For
Small
Communities

Chitrakutir Kalagram, Maharashtra

Total Volume Of Water Treated Per Day: 51000 LITERS
g System1 for 10-houses System 2 for 12 houses
33 System 3 for 16 houses System 4for 6 houses
Ny System 5 individual systems for 7 houses
B =(system commissioned in October 2003).

Then, there were also several systems done by CDD on cluster level DEWATS system.
This is actually a small artist village that we have done near Maharashtra, where we had
about 50 houses, where. So, what we did is that because it was a very challenging terrain
we decided to actually go for small cluster level treatment system.



(Refer Slide Time: 01:17)

Y

IIIi g,
5 H :'l:,
G, i
"'lmml/

p

=
-
-
m
m

So, each house has a small settler. These are some of the houses. So, essentially the

treatment pattern is like this.

(Refer Slide Time: 01:26)

DEWATS for Chitrakutir Kalagram,
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This is sewage and sullage from each house goes to an individual household levels settler
and from there only the effluents are piped and they go to a cluster level baffled reactor.
And after that we have just kind of let it because this was like a very spread outside, after
the baffled reactor and then aerobic filter you just let it recharge the ground water
because it was like about 17 acres of land and we have just 50 houses. So, this was and



so, the subsurface when we use that water actually for gardening the, community gardens

where they were growing, | mean utilities and all that.

(Refer Slide Time: 01:55)

)
74

"t

IS4y,
P
2= !
010009

z
o b,

So, this was just kind of trying to say that you can work with different it means like, this
was a baffled reactor that we did. We actually made it as part of the steps going down to
the valley because as you see in the first photograph the site is actually a valley. So, you

can integrate these things as part of your landscape.

(Refer Slide Time: 02:12)
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This was another place where we try to do it. This was basic just to explain that you can

do it with basic civil construction

(Refer Slide Time: 02:20)

_ DEWATS for
small
communities

This is another small community level system, that was actually part of the Tsunami
Rehabilitation Tharangambadi, where you have actually each of the houses have their
own toilets. The sewage is piped and taken to a cluster level treatment system and treated

actually now in Alleppey also we are doing one such similar cluster level system.

(Refer Slide Time: 02:44)




This is another small community in near Nagpur. Actually, were again the waste water is

treated at a community level in that. So, this is the community level treatment systems.

(Refer Slide Time: 02:54)

DEWATS for Institutions/ Campuses

This is again like a small office as our own office in Kochi, where again to went off
show that you can actually treat it all as part of your landscape. So, we have the baffled
reactor not below the ground this is a planted filter. This is where we actually collect the
water and reuse it. This is the baffled reactor that we have actually done below the

ground.

(Refer Slide Time: 03:11)
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Anaerobic Baffled Reactor - up to Planted Gravel Filter
80% BOD reduction

Polishing Pond




These are slightly larger systems so, but again the you cannot see the baffled reactor
because it is below the ground. This is how we have planted gravel filter will look. This
is actually a very high end yoga retreat, so it is actually part of very much part of the
garden space and this is a large pond where the waste water is collected and from here

they reuse it for their irrigation.

(Refer Slide Time: 03:34)
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So, this is another project. It is actually a heritage project which is near Kollenkode that
is an out of Kerala, North East of Kerala actually. This, this particular project has won a
lot of recognition from the pollution control board for the quality of treatment. So, the
one of the best working DEWATS systems that probably we have done.
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So, this is under the under construction happening. This is how it fine. We are actually,

in this particular DEWATS we try to experiment growing a lot of herbs in the planted

gravel filter also which was quite interesting to actually dry out.

(Refer Slide Time: 04:12)
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And then we have the last polishing pond which have a lot of water lilies and all that.
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Aravind Eye Hospital, Pondicherry
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So, it is, these systems you can actually developed as close to a natural echo system as
possible, it is. This is one of the bigger one way of very big bigger stuff DEWATS
system that CDD has done. This is for Aravind Eye Hospital in Pondichery, which treats
about 3 lakh liters of water every day, it is now working for the last almost 10 years of a

more | think almost 20 years or something.

So, you can see that this is their entire baffled reactor and anaerobic filter which is
completely under the parking areas and this is the large planted gravel filter and the

polishing pond which again has been integrated into the landscape.
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So, this is how it was when it was under construction.
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And the other photo was after completion. This is how it is as of now. So, basically, so
after doing several upgrades of smaller building level system be it for a house housing
colony or hospital or whatever and all that, there has always been this thing to kind of

trying to scale it up to a town level whether you can address it to a slightly larger level.
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Integrating DEWATS approach at the City Level

* Promote water re-use to conserve natural resources

* Integrate DEWATS plants with the city’s/ town’s existing sewerage networks and

channelize treated wastewater into the natural drains

* “Demand management” - reduce the load on existing centralized utilities and

delaying setting up of new ones - save on capital investments and O&M costs
* Recycling of nutrients for ecological balance

+ Community participation through decentralized sanitation
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So, we have try to work on DEWATS as probably trying to integrate it to existing
sewage networks in places. It can also help as | said in many places the centralized
systems are designed, but very often they do not take care of the future expansion. So,
this can actually help in DEWATS management, there is reduce a load on existing
centralized utilities and delaying setting up of new ones, the thereby saving on capital
investments and O and M costs. And as | said it has some recycling of nutrients for

ecological balance.

And one significant thing which | think we will come to when we talk about Alappuzha
is that the you can there is much more of community involvement that you can do when
you are doing a decentralized system as compared to a centralized there was. Centralized
system you all know that none of even people like us who we claim to be educated and
knowing and all that, we do not even know what kind of systems the government is
coming up there are consultants coming from here and there and all that and trying to do

something.

So, common man does not get to know anything about what is happening there and you
do not even have access to such places to go and see what is actually happening in a
cities. Whereas, in a decentralized system you have an opportunity to engage with the
community and make them take responsibility for there, that is one of the significant

things that we have tried in Alappuzha also; to get people to own that your waste is your



problem kind of thing. So, we have done quite a bit of trying to experiment on projects at

the city level.

(Refer Slide Time: 06:51)

Rejuvenation of Nalla Case Study: Bhairoba Nalla

* Catchment Area : 23.25 sq.km

* Main nalla length: 12 km
(Total nalla length including feeder nallas: 20.38 km)

* Residential area 45.81%, Defense - 21.18%,
Public & Institutional - 9.38%

* Approx. population : 0.13 Million

* Approx wastewater generation : 19.5 MLD
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This was a project that we did for a for rejuvenating one Nalla in Pune this is called the
Bhairoba Nalla we did it way back in 2007, we did the study. So, it had about 12
kilometers of length. And what happens is that Pune, the Pune city claims that they have
got 90 percent sewerage network. | do not know whether any of you are from Pune, but
the thing is that there might be the sewage networks, but there are so many places which
cannot be connected to sewerage network because of gradient or whatever now that. So,
ultimately, lot of these untreated waste water finds its way to the nalla, which is the case

every town and city as you know.

So, we took this one nalla which is about 12 kilometers and we did a whole analysis of
the catchment of the nalla, we about on all those things and we found that about 19.5

MLD of waste water is actually flow finding its way into the nalla.
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This was a kind of initial study, so we looked at the upstream the midstream and the

downstream parts of it. | am not going into the detail.

(Refer Slide Time: 07:58)

Securing Nalla boundary with
fence approx. 8 ft high on both
sides along property boundaries
defined by PMC. Access gates at
approx. 500 m spacing

Walkway: All along the nalla on
both sides, it is expected to create
a paved walkway approx. 3.00m
wide which will become a jogging
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So, what we then worked out as a solution for the for rejuvenating the nalla is that the
first thing we said is that we have to actually prevent further encroachments into the nalla
which is something that we all find everywhere, is not it. This is like a place where
somebody we will just do one wall and then they extends, again extend. So, we said that



let us actually physically put fencings which define the catchment of the boundary of the

nalla.

So, probably have like a fencing, but you have openings, you, it is not like you have not
you are totally cutting off people, but you have access at every 500 meters of something.
And then we said that we can actually do the treatment along the banks of the nalla and
create a green walkway, so that was the whole concept. So, you can actually create a an
almost 12 kilometer long into 2 green walkways if you are treating the water and letting
it flow into it.

So, this is probably how we thought. So, you have these multiple inlets into this
schematic thing multiple inlet us into the nalla and this is probably the dry flow of the
nalla, but you still have space on both sides to actually treat it. But the issue is that very
often where your waste water is discharged you may not have space to actually put up
your treatment system. So, we designed something. So, this is a schematic section. So,
what we said is that let us fence off the sides, let us put the treatment systems on the side

of the nalla.

(Refer Slide Time: 09:18)

DEWATS Approach for Bhairobha Nalla — Schematic Plan

1. Fencing along Nalla side approx 8ht with
PVC coated mesh acess gate at 500mt distance.
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We have, so we have the anaerobic systems below the walkways on both sides and then
you have the planted gravel filters along the side of the nalla. And you let the treated
water into the nalla itself and you do a lot of aeration and flow forms and all that in the

nalla so that, that actually helps in the further aeration of the system.
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DEWATS Approach for Bhairobha Nalla — Schematic Section
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1. Fencing along Nalla side approx 8ht weh PVC coated
mesh acess gate at 500mt distance.

2 Collector distributor fine.

3. Distrbuton chamber.

4. Modular a
5. Footpathiwalkway approx 3m wide.
6. Planted filter drain.

7. Retaining wall wherever necessary.
8. Sprinklers for improved agration.

So, to take care of this issue that where your waste is waste water is generated you may

not have land what we worked out is that you we suggested that we can run a long sewer

all along the length of the nalla.

(Refer Slide Time: 09:53)

An interceptor line to be laid
along the length of the nalla
into which feeder line from
branch sewers shall be
connected

Along this line wherever space
is available, modular DEWATS
systems to be installed to
treat the sewage

And at every point where the waste water comes and there is space available we do

modular system of say 50 cubic meters or something like that we actually decided that 50

cubic meter was a good volume. So, you put a treatment units wherever you have space,



and you have a flow dividing systems such that only 50 cube cubic meters enters into the

treatment system. The rest flows again through the main sewer.

The next area where you have land you put another 2 or 3 systems. So, wherever you

have land available you put in treatment modules and let the water treated so, and flow

back into the nalla.

(Refer Slide Time: 10:25)

Distribution pipe
15cm thick RCC Cover slab
outlet

40mm aggregate

Precast ferrocement panels with
PVCT

Subsurface tank with flow chambers
constructed in series

Design Dimensions:

* Capacity : 50 cu.m/day
S * Length :9mt. The sewage flow from top and
g%‘g * Width :25mt. bottom and up again
'F * Depth 3mt. BOD reduction rate : 75-85%
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So, that was the, so this was all these details how we worked out and how you can

actually control the flow into a treatment system.

(Refer Slide Time: 10:36)
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And we decided to put in this prefabricated baffled reactor units the detail for the planted

gravel filters.

(Refer Slide Time: 10:40)

Flow Forms

Passive aeration technique for
enhanced aeration

Cascades, steps, falls etc.Sprinklers

Aeration to improve quality of treated
wastewater considerably

Aeration techniques include active |
aeration through sprinklers/ fountains

And we also suggested that there could be lot of aeration inside the water as well as have
these things like flow forms, so you kind of improve the flow of water into the nalla. So,
this was actually taken very well, but of course, that is what we come to when you are
actually dealing with large systems, the kind of processes through our government
process to kind of get acceptance to actually experiment these systems is very very
difficult. So, it was taken very very went through a lot of discussion, but it never kind of

came out to an execution level.

Similarly, we also try to, but it gave it gave us a lot of insight into how you can actually
tackle urban water bodies, it is not like, it is not an impossible task to resolve or
something and we did the entire calculations everything and all was done at the point
also. Another opportunity was actually to try and work on a decentralized approach to

the entire sewage and waste water treatment system of a small town.



(Refer Slide Time: 11:39)

Prefeasibility Study for DEWATS - Theni Allinagaram Municipality Tamilnadu

So, this is actually small town called Theni which is in Tamilnadu. It is beautiful small

pictures of town about 1 lakh population.

(Refer Slide Time: 11:48)

Present system of sewage/ waste water disposal

¢ Theni- Allinagaram Municipality presently does not have an existing
underground sewerage system.

» Most of the middle class and upper middle class houses have water
seal latrines with septic tanks.

» Some of the lower income settlements have access to Community
based sanitation.

But there is still a sizeable population which resorts to open air
defecation.

» Though, there aren’t any large scale industries within the
municipality, lack of stringent norms leads to pollution of water and soil
from effluents let out by various small and medium industries besides
domestic waste water and septic tank effluents.

They of course, did not have any existing underground sewage system. So, most of the,
as | said most of the middle class and upper middle class also had septic tanks, but some
of the smaller economically weaker sections had community level sanitation, but even
that was not very effective. There were not too many industries, but whatever was there
also was let off to the water body.
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Lack of sewage treatment leading to water and soil pollution
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So, eventually, so this is the kind of scene I think | do not have to go into it, typical scene

that you find in any of our small and big towns.

(Refer Slide Time: 12:18)

Ultimately, a major component of these pollutants finds their way to
the four or five large fresh water lakes silently killing them. More
serious is the unhygienic conditions created by open air defecation,
the open drains carrying untreated effluents and choked with

plastics.

z Y
" ""';lnd

And eventually, Theni had some 3 or 4 large beautiful lakes, with the water found its

way to these lakes and the lakes were beginning to die actually.
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Pollution of water leading to aquatic weeds proliferation and ultimate death of

pristine water bodies
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So, that is when they decided that they wanted to set up a some kind of a sewage

treatment facility.

(Refer Slide Time: 12:33)

The Suggested DEWATS Model for Theni:
As per the Wilbur Smith Report, more than 50% of the setting up costs is for
laying of sewers, pumps and pumping stations.

A substantial part of the maintenance component is the running electrical energy
and maintenance of pumps and pipes.

The most economic option as far as reduction of pipes and pumps are concerned,
would be to have treatment systems at the source of generation of waste.
However this may not be practically possible especially in the case of small land
holdings. To overcome this,

a Cluster level DEWATS system can be effective. Each house / plot can have a
Settler to settle large solids, floating matter etc. After the settler, the effluent alone
s taken to a Cluster level DEWATS system comprising of an ABR and planted

.?» o

5%@% where recycling is needed or for irrigation of avenue trees and thereby
“_4®charging ground water.
NPTEL

So, they actually had got Wilbur Smith to make a big detail feasibility study for the
sewage system and all that and they came up with this understanding that almost 50-60
percentage of the whole cost was actually going into running these sewers, which was a
huge amount for a small town like Theni. Plus the fact that they wanted at both 7 acres or

something of land in the outskirts to set up the sewage treatment plant which the local



farmers made a big hue and cry as never like stuck on what to do. So, what we suggested

on the other hand is that we suggested the same thing.

(Refer Slide Time: 13:13)

Since only liquid effluents are to be carried, the sewers can be of much smaller gradient and
smaller diameters.

Since the treatment is happening within a small area, pumps can be almost totally eliminated.

The system can be installed in a modular manner thereby help streamline budgetary
allocations.

The treated water from the system can be used for irrigating avenue trees along roads
through subsurface filter drains.

For Community Based Sanitation projects (CBS), customized DEWATS can be built with
recycling option so that the recycled water can be used by the community for floriculture
or similar entrepreneurial ventures.

;‘Fﬁf‘grger building complexes such as Schools, Hotels, Hospitals, Governmental/ Private
\gﬁices etc, it can be made mandatory to have their own sewage /waste water treatment
TRystem.

So, we suggested that let there be as we said and as we did in the smaller communities,
we suggested that there can be house hold level small septic tanks or settlers and you can
actually; Theni the advantage was that the water table is not very high there was some
amount of gradient. So, it was probably a softer challenge for us to work with. So, we
said that then let there will be small diameter, so as so you know when you have settler

you are piping only your effluent.

So, you can use smaller diameter pipes, more shallow gradients and then you take it to a
cluster level and you have the treatment systems and after treatment you can actually
reuse it for watering your avenue trees or plants or even parks and all that. For
community based sanitation system we said we can actually do the toilets and have their
own treatment systems. Larger building complexes we suggested that make it mandatory
through rules that they set up their own treatment systems to have it. And we also

worked out the methodology on how these things can be worked out.



(Refer Slide Time: 14:09)

Implementing DEWATS for the Town:

. Formation of a technical Company / NGO who can undertake responsibility for
working with the Municipality to manufacture, install and maintain the DEWATS units.

* Local civil contractors may be involved in the production process to optimize costs.

* The maintenance / desludging expense and any minor trouble shooting could be met
through a small monthly / annual user fee collected from the house owner.

*  For bigger buildings / complexes, the NGO shall only provide technical guidance and the
entire cost will have to be met by the owner.
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So, we said that actually there can be a company or an NGO can be formed who can take
the reasonability of working with the municipality to actually install and maintain these
DEWATS units, to involve local civil contractors to actually make the production. And
then the only systems that these the town will have to take care of would be the
desludging part of it. As | said to have the have a Faecal Sludge Management Unit and

do the desludging once in 2 or 3 years might be the responsibility of the municipality.

Again, this was, this went through a lot of discussions and debates, and it even went up
to the Tamilnadu water and sewerage board on whether it can be tried out and all that,
but the biggest challenge right now in our country on doing anything at a city level is that
we are still stuck with a knowledge which is like may be from the pre-independence

time.
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The challenges for last two decades - scaling up from
individual projects to interventions on a town/ city level ....
- with total failure/ some success in communication/ small

* Conventional approach - still advocated by Text books/ education
system in the country focus on Centralised systems developed by
Western world suited for their climate and economy..

» Codes stipulated are still largely based / taken off from Western
standards — even BOD5 - is perhaps not really relevant in a warm
tropical country!!

77 hethargy for change coupled with corruption makes it almost
“ﬁ’ﬁsﬁpossible for changing status quo...
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So, as we all as you all also know that what we are learning and what all the decision
makers are learnt are still the knowledge of the rest were going for centralized system
and all that. So, when we talk about decentralized and having to desludge and all that it
faces a lot of opposition.

The other thing is that our codes are still bound by all these again the western standards,
like if you are even looking at something like BOD 5 and all that they were actually
developed by the British for their climatic conditions and their waste quantity and all
those | mean basically BOD 5 was developed in UK considering as a time that the waste
water took for the for it to actually reach a sea in their, their climatic condition and they
kind of distance which probably is not relevant to our conditions; so, when we. So, these
kind of things unless they change, it is kind of very difficult to kind of make any
headway.

And then of course, you have when you are working with the government departments
you understand that it is very very difficult to actually move on things to kind of get that
decision make and nobody wants to kind of change the status quo. So, these are the kind
of things that we have also been battling with. But at the same time as | said initially,
right now there is a lot of policy changes that is being happened, there are lot of thrust

that is going into improving urban sanitation infrastructure particularly.
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Present urban infrastructure policy interventions in India —
hope for positive changes??

« Strong emphasis on Urban infrastructure by Govt - 50% of population
may live in urban areas in a decade (INR One lakh crore investment
planned by Gol)

* Favorable policy interventions - AMRUT, Swach Bharat Abhiyan, Smart
letlestMlstsmn etc laying stressing on citizen friendly and sustainable
infrastructure

« National Urban Sanitation policy urging the cities/ towns to use
appropriate technology options suited fo their need, capacity & context

* Better awareness of urban population - cheap airfares - travelling
abroad/ best practices..

\7w5Technology options more advanced! fine tuned; better systems for
~ professional delivery

There are projects like Amrut and Swach Bharat Abhiyan and the smart cities missions
etcetera, which are actually stressing on citizen friendly and sustainable infrastructure.
There is a national urban sanitation policies which is actually urging cities and towns to
use appropriate technology options as per their needs and all that not necessarily having

to go to large centralized systems alone.

We also have the change happening that the our population is probably much more the
awareness is also changing, you have people who are travelling in different parts of the
country, everyone has a aspiration to become like a Singapore or at least like a Srilanka
for that matter. So, there is a push from the population also to make a change. And it is a
fact that the technologies are also are improving every when what was probably 20 years

back and there is lot of streamline.
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Can a dynamic leadership with a vision and with
right technology intervention bring about a
paradigm shift??

- The Alappuzha Canals Rejuvenation project
gives us - IIT Bombay, CDD + Inspiration teams, such an
opportunity...
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So, | conclude this part of the presentation. So, what coming to the Alappuzha
intervention what we have been trying to do in Alleppey is that we were we have this
opportunity where we had a very dynamic leadership. So, as you know it is actually the
present finance minister who himself has kind him spear headed the projects or there is a

dynamic leadership happening and there is this team of us who have been working.

So, we are just hoping with Alleppey that if we can bring the paradigm shift into a public
infrastructure project. So, that is kind of setting the background for Alleppey that is all.



