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JALOPCHAR ™ : AN ECO-FRIENDLY
WASTEWATER TREATMENT TECHONOLOGY

Rationale

Water, food and energy securities are emerging as increasingly im-
portant and vital issues for India and the world. Most of the river
basins in India and elsewhere are experiencing moderate to severe
water shortages. However, due to rapid expansion of cities and do-
mestic water supply, gray water generation is rapidly increasing. As
per CPCB estimates, total wastewater generation from Class I cities
and Class II towns in the country is around 63 BLD (Billion Litres a
Day) while the installed treatment capacity is just 30%. Thus, over-
all analysis of water resources indicates that in coming years, there
will be a twin edged problem of reduced fresh water availability and
increased wastewater generation. Wastewater is thus emerging as a
potential source for demand management. It is projected that by
2050, about 132 BLD of wastewater (with a potential to meet 4.5%
of the total irrigation water demand) would be generated.

Dr. Ravinder Kaur
Principal Scientist
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o Globally 20-million-hectare agricultural land is irrigated with

Globally 20-million- wastewater and about 200 million peri-urban farmers use these
hectare agricu ltural poor-quality irrigation waters for growing diverse agricultural com-
modities. However, continuous use of such waters in agricultural

land is irrigated lands has been reported to cause extensive heavy metal contami-
. nation of soils, surface water bodies, shallow-aquifers and thus
with wastewater and food; thereby emphasizing wastewater treatment as an essential
about 200 million pre-requisite for its safe reuse in agriculture. However, presently
only 31% of the municipal sewage and 21% of industrial

pert-urban f armers wastewater are subjected to any treatment, mostly through energy
use these poor- and trained technical manpower intensive conventional technolo-

. . o . gies. As a result, many of these facilities have been reported to be
quahty rryg ation operating at less than 25% efficiency and hence are economically
waters for growing unviable.

o o T t t
diverse agricultural reatment process

.. To overcome these drawbacks of the conventional technologies, the
commodities. ICAR’s premier Indian Agricultural Research Institute situated at
New Delhi has developed a novel environment-friendly and eco-
nomically remunerative wastewater treatment technology, namely
JalopcharTM for its safe reuse in agriculture/ aquaculture. The
technology works on the Plant — Microbe — Media interactions and
thus utilizes natural bio-geo-chemical processes triggered by the
mono/ mixed-cultured emergent vegetation (such as Typha latifo-
lia, Arundo donax, Phragmites karka, Acorous calamus, Vetiver
zizinoids, etc), planted at design depths and inter-spacing on the
appropriately sized - stratified media and the native microbial as-
semblages present in the influent wastewaters. Hence, with the
wastewater moving at design depth and flow rate through the root-
zone of the planted emergent vegetation and its interaction with the
native micro-organisms and the planting media, various organic/
inorganic pollutants and heavy metals in the wastewater get ad-
sorbed, transformed, sequestered and thus removed from the influ-
ent — wastewaters. The technology thus rules out the need for the
incorporation of any external Annexure-VIII Jalopchar TM : An Eco
-Friendly Wastewater Treatment Technology by Sri. Dr Ravinder
Kaur 108 micro-organisms or chemicals; thereby making the whole
wastewater treatment process completely eco-friendly, energy-
intensive and associated with no sludge generation, and hence re-
quires simpler maintenance. Further, the developed technology has
simpler, compacter and (about 66%) lower land demanding engi-
neering design than similar nature based solutions.
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The Jalopchar™
technology has
been observed to
yield treated
wastewaters with
90% to 99% re-
duced turbidity,
99.8 to 99.9% re-
duced pathogen
loads, 78 to 88% re-
duced BOD, 57 to
100% reduced
heavy metals and
30 to 57% reduced
nitrates and phos-
phates. Impacts of
the so treated wa-
ters were assessed
on the yield and
quality of cereal
and on the fish pro-
duction.

Pollutant reduction efficiency and Impacts

The Jalopchar™ technology has been observed to yield treated
wastewaters with 90% to 99% reduced turbidity, 99.8 to 99.9% re-
duced pathogen loads, 78 to 88% reduced BOD, 57 to 100% re-
duced heavy metals and 30 to 57% reduced nitrates and phos-
phates. Impacts of the so treated waters were assessed on the yield
and quality of cereal (viz. Wheat and Paddy) and vegetable crops
(viz. Okra, Cabbage, Baby Corn, Lettuce, Brinjal, Broccoli, Green
Onion, Turnip and Potato) and on the fish production. Although, in
comparison to the sewage water irrigated crops, the treated water
irrigations resulted in about 10 to 20% reduced crop yields yet
these yields were observed to be about 6% more than those ob-
tained through ground water irrigations. Further, as compared to
the sewage water irrigated crops, the treated sewage water irrigated
crops were observed to be having 6 to 45% lower food-metal con-
tamination and 68 to 73% lower pathogen load based consumer
health hazards. The technology could also yield exceptional fish
catch of about 580 kg in 3.5 months (equivalent to 4 tons/ ha/ 9
months). Noteworthy feature of this intervention was that this
could be achieved through just 115 kg of supplementary feed,
which is below 50% of the normal fish-feed requirement. It was fur-
ther observed that the heavy metals as recorded from fish muscle
were completely within their safe limits, both from the point of view
of fish growth and consumer health.

CAPEX/ OPEX and Ecological efficiency

The Jalopchar™ technology has about 80-85% lower capital ex-
penditure (i.e. just Rs. 50 to 65 Lakhs for 1-Million litre per day
(MLD) capacity facility) than the comparable conventional
wastewater treatment technologies associated with minimum
CAPEX of Rs. 4 Crore or more per MLD. Further it has extremely
low (i.e. maximum Rs. 0.60 per kilolitre, KL) operational expendi-
ture (OPEX) demand in comparison to the conventional wastewater
treatment technologies associated with Rs 20 or more per KL of
OPEX. Besides, the Jalopchar™ technology is at least 1500 times
more sustainable and causes at least 33 times lesser environmen-
tal stress than any conventional technology.
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Revenue generation potential

Another noteworthy feature of the Jalopchar™ technology is that
unlike the conventional wastewater treatment technologies, the
proposed technology has the capacity to add a good value to the
land being used for wastewater treatment as besides generating
treated wastewaters for their safe (metal & pathogen free) reuse in
aquaculture/ agriculture, the same piece of land can also serve to
be used as an eco-park and/ or a source of community revenue
generation through integrated Cash from Trash particle board, bri-
quette, pellet manufacturing, handicrafts, etc business models.

Scalability and Replication potential

The readiness and scale of the Jalopchar™ technology is evident
from its demonstrative operations at: 1) 1500 litres per day capaci-
ty rural household model at IARI, New Delhi, with 2 sq. mt. per KL
land requirement (Operational since 2009), 2) 50,000 litres per day
capacity combo facility for rainwater harvesting and wastewater
treatment — a prototype for the rainfed areas (at IARI, New Delhi),
with 2.25 sq. m. per KL land requirement (Operational since 2014);
3) 50,000 litre per day capacity sewage treatment facility at All In-
dia Women’s Conference in New Delhi (India), with 1.08sq. m. per
KL land requirement (Commissioned in 2020 in Consultancy
mode); 4) 75,000 litres per day capacity rural sewage treatment
facility in Mathura, Uttar Pradesh, with 12.16 sq. m. per KL land
requirement (Operational since 2017 under CRP-Water program);
5) 1-Lakh litre per day capacity sewage treatment facility developed
at Jawahar Navodaya Vidyalaya, Kansiram Nagar, U.P. by UP Jal
Nigam, with 7.24 sq. m. per KL land requirement (Commissioned in
2020, in Consultancy mode); 6) 1-Lakh litre per day capacity sew-
age treatment facility developed at Jawahar Navodaya Vidyalaya,
Palwal, Haryana by UP Jal Nigam, with 7.24 sq. m. per KL land
requirement (Commissioned in 2020, in Consultancy mode); 7) 1-
Lakh litre per day capacity institutional sewage treatment facility in
CAZRI, Jodhpur, Rajasthan for reuse/ recycling of wastewater in
agriculture, with 7.35 sq. m. per KL land requirement
(Commissioned in 2019 under Swachhtta Action Plan); 8) 2.2 mil-
lion litre per day capacity large community scale sewage treatment
plant at IARI experimental farm, with 6.45 sq. m. per KL land re-
quirement (Operational since 2011).
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The technology has
been recommended
Jor its national level
adoption and imple-
mentation by the
Parliamentary Com-
mittee of Agriculture
of the Ministry of Ag-
riculture and Farm-
ers Welfare and for
extension to 400+ In-
dian cities by the
Ministry of Urban De-
velopment of the
Government of India.

The technology is additionally being replicated as 1) 4.5-lakh litre
per day capacity facility in Ghilot Industrial Area, Rajasthan, with
2.50 sq. m. per KL land requirement — (in Consultancy mode); 2) 10
-Million Litre per day capacity facility at Rail-coach Factory,
Kapurthala, with 0.821 sq. m. per KL land requirement — (in Con-
sultancy mode); 3) 1.5-lakh litre per day capacity facility at KVK,
Shikhopur, Haryana, with 5.5 sq. m. per KL land requirement un-
der Swachhtta Action Plan; 4) 1-lakh litre per day capacity facility
at [IHR, Bengaluru, with 5.5 sq. m. per KL land requirement under
Swachhtta Action Plan; and 5) 1-lakh litre per day capacity facility
at CCARI, Goa, with 1.2 sq. m. per KL land requirement under
Swachhttaa Action Plan. As evident, the developed technology can
be designed for meeting varying treatment goals with varying hy-
draulic retention times (ranging from < 1 day to around 2 days)
and hence is quite scalable.

The technology has been recommended for its national level adop-
tion and implementation by the Parliamentary Committee of Agri-
culture of the Ministry of Agriculture and Farmers Welfare and for
extension to 400+ Indian cities by the Ministry of Urban Develop-
ment of the Government of India. As a result, the developed tech-
nology is being supported as a country wide applicable model un-
der the Government of India’s flagship Swachhtta Action Program
(SAP) and is also being replicated across country by both public
and private stakeholders in consultancy mode. It has even been
selected as a Good practice example under the "Safe Use of
Wastewater in Agriculture” initiative of the United Nations Water
(UN-Water) and as an innovation in Indian Agriculture by the Na-
tional Skills Foundation of India. The technology bagged the pres-
tigious civilian SKOCH (Platinum) Award under the Transforma-
tional Innovation Category in 2017.
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