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Blue water:

Surface water or

Composition
of drinking water

ground water into products and
returned in to the environment
Green water: Evaporated water
which comes from rain and humadity
Grey water: Water polluted by all
productions of goods and services.
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Rain water: Pure, Storm water-
Suspended solids, oil and grease,
agriculture waste etc.

Sewage water: Physicochemical,
Organic

Industrial waste water: Physical,
chemical and organic
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The normal drinking water would provide>1% of four minerals; Copper 10%, Calcium 6%, Magnesium 5% and
Sodium 3%. Minor components- K*, Mn2*, Fe2* 8i4*, No~, F~ & Dissolved organic carbon (DOC),
Natural trace elements. Impurities- Pesticides & Fertilizers from human activities, Pharmaceuticals and heavy

metal from waste water.
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THE HIMALAYAN
BLUNDER

® UMA SHANKER SINGH, IFS, DSc

he Indian Himalayan Range
T (IHR ), comprising 11 States and
two Union Territories, had a
decadal urban growth rate of more than
40% from 2011 to 2021. Towns have

expanded, and more urban settlements
are developing unsustainably. Almost
all Himalayan towns, including State
capitals, struggle with managing
civic issues. For example, cities
like Dehradun, Nainital, Srinagar,
Guwahati, Shillong, and Shimla, as
well as smaller towns, face significant
challenges in managing sanitation,
solid and liquid waste, and water.
City governments are short of human
resources by almost 75% and beset with
rampant corruption. Cities continue
to expand into the peripheries,
encroaching on the commons of
villages. Srinagar and Guwahati are
examples of such expansion, leading to
the plundering of open spaces, forest
land, and watersheds. In Srinagar,
land use changes between 2000 and
2020 showed a 75.58% increase. Water
bodies have eroded by almost 25%,
from 19.36 square kilometres to 14.44
square kilometres.

These areas have been taken over
by built-up real estate, increasing

from 34.53 square kilometres to 60.63
square kilometres, a rise from 13.35%
to 23.44% of the total municipal area.
Nearly 90% of the liquid waste enters
water bodies without treatment. Over
the past few decades, tourism in the IHR
has continued to expand and diversify,
with an anticipated average annual
growth rate of 7.9% from 2013 to 2023.
Current tourism in the IHR often
replaces eco-friendly infrastructure
with inappropriate, unsightly, and
dangerous constructions, poorly
designed roads, and inadequate solid
waste management, which leads to
loss of natural resources damaging
biodiversity and ecosystem services.
The high costs of urban services
and the lack of corridors place these
towns in a unique financial situation.
Current intergovernmental transfers
from the centre to urban local bodies
constitute a mere 0.5% of GDP; this
should be increased to at least 1% of
the GDP. Uttarakhand and Himachal
Pradesh in the Himalayan region are
extremely eco-sensitive, hundreds of
people lose their lives due to landslides
along with destruction worth crores
of rupees.

The hill states are very vulner@blea
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for example, the total area of 55,673
square Kkilometres of Himachal
Pradesh, 38,249 sq.km area comes
under high risk and 4,461 square
km area comes under very high-risk
area for landslides. The number of
landslides has increased wildly on
account of road construction in the
hill states.

More than 80 thousand trees have
been cut for the highways in Himachal
Pradesh and it has led to the reduction
in carrying capacity of the area on
account of the increasing construction
in the tourism sector.

A 115,000-megawatt power project
has been planned in the Himalayan
region, extending from Jammu and
Kashmir to Arunachal Pradesh and
for the restoration of the ecosystem
all such plans needs to be dropped
immediately. Due to the impact of
these power projects, cracks have
appeared in people’s houses, there has
been an increase in natural calamities
and water sources have dried up. Urni
village in Kinnaur has been sinking
continuously since 2009 and its cracks
are increasing year by year and the
village was hit by a landslide also in
December 2022. Both Sikkim and
Joshimath are located in the eastern
Himalayas and are facing the same
challenges and predicaments, Sikkim
has been witnessing this hazard
for the past one decade. Sikkim is
also facing the problems in places
like Dikchu, Shipgyer, Ramam in
North Sikkim because of tunnels and
the National Hydroelectric Power
Corporation projects. The area is
facing environmental disasters
affecting the indigenous community
of the region at large and loss of
properties equally. Hydel projects,
which commenced in the late 1990s in
the state, can also be held accountable
for the disasters, the expert said. They
have affected the main Teesta river
basin, where 90 per cent of Sikkim's
landmass is dependent hence, due to
the construction of a bumper dam on
Teesta river, people are facing multiple

More than 80 thousand
trees have been cut for
the highways in Himachal
Pradesh and it has led to
the reduction in carrying
capacity of the area on
account of the increasing
construction in the tourism
sector.

land erosion in every part of Sikkim
and also parts of Siliguri. Similarly, in
Uttrakhand Himalayas some 7,000 MW
of hydroelectric projects are either
operating or being constructed in this
fragile region; back to back; with no
respect for the river or its need to flow
naturally.

The issue is not about hydropower
generation or the need for energy or
development. It is about the carrying
capacity of this fragile region,
which is even more at risk because
of climate change. This needs to be
assessed, but by keeping the river
first and our needs next. Otherwise,
the river will continue to teach us
bitter lessons; it will be the revenge
and rage of nature. Humans will be
shown as the puny things we are.
Apart from the dams, numerous
pharmaceutical companies and
rampant unnecessary road widening,
smart city projects and congested
urban planning are putting more
pressure on the ecology leading to
environmental disasters.

Joshimath, a key transit point
for tourists traveling to Badrinath
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and Hemkund Sahib, situated at an
altitude of 1,890 metres from sea
level in the Garhwal Himalayas, has a
population of over 20,000. It is located
on the Rishikesh-Badrinath National
Highway (NH-7) of Chamoli district
which falls in Zone V of the Seismic
Zonation map and almost sits on the
tectonic fault line of Vaikrita Thrust
(VT ). What really made things worse
is the weak foundation of the city.
Sitting atop a glacial moraine, which
are distinct ridges or mounds of debris
that are laid down by a glacier, the
town's foundation has no solid rocks.

These sediments have voids, making
them extremely unstable, geologically.
Spread over an area of 2,458 square
kilometres, Joshimath is one of the
12 tehsils in Uttarakhand's Chamoli
district. Previously, many incidents
like landslides, subsidence or sinking
and flash flood occurred in and around
Joshimath city and multiple major and
minor cracks also exposed on roads,
walls and floors of houses.

From 11 January 2023, major
portion of Joshimath city started
to sink continuously and major and
minor cracks began to appear on
roads, floors, ceilings and walls of
houses. Around 1000 people have
been evacuated from the unsafe area
and risky buildings (Biswajit et al.,
2023 ). The place was sitting atop with
a disaster of this magnitude waiting
to happen, but administration could
not assess it. The Joshimath town
is situated along a narrow gorge at
the confluence of two major rivers;
Dhauliganga and Alaknanda and
is close to the Main Central Thrust
(MCT) fault passing through on the
southern side of town. So, it is prone to
earthquake and also frequent rainfall.
(Yaspal Sundriyal et al., 2023). The
reactivation of these fault lines nearly
50-60 kilometres under the surface
remains a big mystery. There are
many contributory factors leading to
the imbalance in the hill ecosystem but
chiefly among them are the rapid rise
in construction activities, widening
of the Char Dham Yatra road and
the National Highway 7, which runs
through the town taking tourists and
cargo to the holy shrine of Badrinath
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every year. Joshimath's problems with
slope instability have gotten worse as
a result of unplanned construction
that didn't take bearing capacity
into account (USDMA, 2022). The
widening of the road brought more
and more hotels springing up in and
around Joshimath therefore, religious
tourism also spiked.

Prime minister’s visit to Kedarnath
and Badrinath joined a record number
of 41 lakh pilgrims that thronged the
shrine thereby, causing an immense
pressure on the natural resources
which was unsustainable at any point
of time. The roads in the geologically
sensitive region should have been
five metres wide, but the government
widened the roads to 12 metres in a
complete disregard to the Ravi Chopra
committee recommendations. This
led to not only cutting around 50000
trees but also more and more cleaning
of the hills. This made the already
ecologically sensitive region highly
vulnerable to landslides as the top layer
was cleaned for the road construction.
Another factor which was extremely
important in destroying the local hill
ecosystem was the establishment of
Tapovan - Vishnugad hydel project
which mandated NTPC to carve out
a 12-kilometre tunnel puncturing
some of the acquirers in the process.
However, due to the unavailability
of solid rocks underneath, the water
released from the acquirers seeped into
the soil and loosened it from within.
With the top surface of the soil already
gone due to intense construction, the
region stood on the edge and sunk as
the time passed on. That is not all. In
the last decade, the ridge that houses
Joshimath has been traversed by
running streams with a high gradient
from Vishnuprayag, a confluence of
the Dhauliganga and the Alaknanda
rivers. The confluence has survived
two big glacial and cloud outbursts
that deposited heavy sediments
causing major erosion in the region.
The outbursts brought debris worth
10,000 houses in one day, which made
things worse for Joshimath.

Tourism can lead to various
environmental problems, such
as water pollution, solid waste
generation, and depletion of natural
resources.Therefore, it is important
to find a balance between tourism
development and environmental
conservation by adopting sustainable
tourism practices. Many studies
have raised concerns regarding the
state’s capacity to accommodate
tourists sustainably, with estimates
suggesting that the maximum
capacity of Uttarakhand lies between
four and five crore tourists per year.
According to the data released by the
Uttarakhand government, the state
has witnessed a surge in tourism, with
3.2 crore tourists visiting in 2019,

e,

as compared to 2.85 crore tourists
in 2018 (Uttarakhand Tourism,
2021). However, increasing visitors
have posed several challenges to the
state's infrastructure, transportation,
and environment. The sinking of
Joshimath has highlighted the issue
of infrastructure development and
its impact on the environment, in
Uttarakhand. A study by (Pandey etal,
2015) found that the tourism industry
in the Himalayan region has a negative
impact on the Himalayan ecosystem
in terms of affecting its biodiversity,
resulting in habitat fragmentation,
pollution, glacier melting, soil erosion,
ete?

Due to earth subsidence that caused
561 homes in Joshimath to develop
cracks, the Uttarakhand government
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prohibited development work in the
area on January 5,2023 in response to
protests from the terrified inhabitants.
The geological developments underway
in Joshimath should be a case study
for every town planner working in the
hills. The factors at play in Joshimath
are also found to be similar in other
cities such as Nainital, Champawat,
and Uttarkashi. All these cities are
witnessing rampant construction,
deforestation, tourist boom, and
poor civic management. The only
silver lining is that they are not on
top of ancient glacial debris. The
National Institute of Hydrology
(NIH) has published a report called
“Sinking Joshimath” which reveals
that Restriction in the flow of water
in Joshimath, Uttarakhand may have
led to the major land subsidence in
the region early in January,2023. The
report further says that the recharge
area held an estimated 10.66 million
litres of water, which was emptied
in approximately one month. To
gather this much water, it might take
approximately 12 to 15 months. While
the reason for the water flow is not
known, there is a possibility that it
may have collected due to the blockage
of a sub-surface channel and burst
from a weak spot.

Although not specifically stated in
the NIH document, it has been observed
that Joshimath had experienced heavy
rainfall, which was measured at 190
mm in 24 hours in October 2021,
about 15 months before the torrential
flow of water started in JP Colony.
There was also flooding in the area
on this day. It is feared that rainwater
may have collected underground and
came out the most weaker points due
to the hydraulic pressure. The report
explained through maps that the water
channels flowing from the upper areas
have disappeared in the middle.

Therefore, permanent surface
channels will have to be built to
dispose of water coming from the
upper areas. The water requirements
of local people and flora and fauna
should be kept in mind before the
channelization of water. Water
coming from upper areas and city
waste should be disposed of safely.
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Indifferent courts With regards to
the situation worsening in Joshimath,
local organisations and people
approached the Supreme Court on
January 10.

The Supreme Court dismissed the
petition saying that the Uttarakhand
High Court is already hearing the
matter related to the incident in
question and the petitioner should
approach the High Court. Earlier,
following the Chamoli floods in
2021, which claimed nearly 200
lives and caused extensive damage
to the Tapovan power project, five
residents of Chamoli petitioned the
Uttarakhand High Court to cancel
the environmental clearance granted
to the Tapovan-Vishnugad and Rishi
Ganga projects and compensate the
local people for the damage they
suffered. The court not only dismissed
this public interest litigation (PIL)
but also imposed a fine of 10,000
rupees each on the fivepetitioners.

The most recent census survey
for Joshimath town was conducted
in 2011, revealing that the town is
divided into nine wards. According
to the survey, the total population of
Joshimath Nagar Palika Parishad
was 16,709, with 9988 males and 6721
females, as reported by Census India
in 2011. However, recent census data
is not available but the population has
gone up multiple times. Population
and unplanned growth have led to
irreparable damage to the ecosystem.
In 2006, the number of buildings in
Joshimath town was 2456, covering
a corresponding area of 4,66,438 sq.
meters, and in 2023, the number of
buildings in Joshimath town increased
to 5113, covering a corresponding area
of 8,98,843 sq. meters. Construction
in a mountainous region can be
challenging due to the rugged terrain
and hazard risk, which emphasizes
the need to consider factors such
as slope stability, erosion, and the
impact of natural disasters such as
earthquakes and landslides before
planning permanent structures. Any

country who does not learn a lesson
from its own mistake gets obliterated.
A study was carried out to understand
the deformities occurring in the year
2016-17, 2018-19, 2020-21 and 2021~
23. The results revealed that the
Joshimath region experienced the
highest land deformation during the
year 2022—2023. During this period,
the maximum land subsidence was
observed in the north-western part
of the town. The maximum Line
of sight (LOS) land deformation
velocity +60.45 mm/year to + 94.46
mm/year (2022—-2023), occurred
around Singhdwar, whereas the north
and central region of the Joshimath
town experienced moderate to high
subsidence of the order of +10.45
mm/year to + 60.45 mm/year (2022—
2023), whereas the south-west part

The issue is not about
hydropower generation
or the need for energy or
development. It is about
the carrying capacity of
this fragile region, which is
even more at risk because
of climate change. This
needs to be assessed, but
by keeping the river first
and our needs next.

experienced an expansion of the order
of 84.65 mm/year to 13.13 mm/ year
(2022—-2023). Towards the south-
east, the town experienced rapid land
subsidence, 13.13 mm/ year to 5 mm/
year (2022—2023).

Institutions implementing projects
in border areas were, thus, exempted
from the requirement of Environment
Clearance (EC) subject to a specific
SOP therefore, the path was cleared
for the Char Dham highway project.
The subsidence in Joshimath was so
severe that it sank at a pace of 5.4 cm
in just 12 days between 27th December
2022 and 8th January 2023 (ISRO
report 2023 ). The study of rocks in
the Char Dham Highway project where
blasting was undertaken shows that
the project is responsible for many of
the landslides that have been occurring
in the recent past. Tota Ghati is a
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location in Joshimath, Uttarakhand,
where there have been landslides and
other issues with the road.

Many other regions in the
Himalayas and around the world
face comparable environmental and
geological challenges because of
rapid human development. Therefore,
a concerted effort is required to
address these issues and promote
sustainable development practices that
place a premium on environmental
preservation. Joshimath's future
depends on the implementation
of effective measures to mitigate
environmental and geological
hazards. Future imperatives include
prioritizing sustainable development
practices and implementing policies
that account for the region’s fragile
geological and environmental
conditions. The growth of the town
should be regulated, and large
infrastructure projects should be
carefully planned and implemented.
Large infrastructure and hydropower
projects should be evaluated carefully
to ensure that they do not exacerbate
existing environmental issues. To
prevent further land subsidence, the
government should work towards
developing an effective drainage
system and waste management system
while preserving the region’s natural
resources and considering the region’s
fragile geological and environmental
conditions when planning and
executing development projects. The
vulnerability of the region to natural
disasters such as earthquakes and
landslides must be addressed, and
precautions must be taken to protect
the local population. In addition,
the government should invest in the
development of alternative industries,
such as ecotourism and sustainable
agriculture, to reduce the region’s
dependence on the hotel and tourism
industries, which have contributed to
land degradation. To ensure the long-
term prosperity and well-being of the
region, a cautious and sustainable
approach is required overall.

(Writer is an Indian Forest
Service (IFS) officer. views are
personal.)
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Major Clients

NUPPL_ SHAL

Presence: PAN INDIA
Abroad: Indonesia & Turkey

Contact Us

Head Office: 417 A&B, 409 A, 4th Floor,125
Ground floor, Sahara Shapping Centre, Faizabad
Road, Lucknow - 226016 (U.P.)

Laboratories Address: Hall No. 2,7 & 10, LDA
Commercial Complex Vibhav Khand, Gomti Nagar
Lucknow 226010 (U.P.)

Branch Office: Bhopal-Shop No. 13, st floor,
Sarvoday Shopping Centre, Arvind Vihar,
Baghmughaliya, Bhopal- 462043(M.P.)
Branch Office: Noida- Flat no. M-403, 4th
Floor, Tower-M, Homes 121, Plot no. GH-01,
See-121, Noida (U.P.)
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Environment Vision 2030

»  Proceedings towards Sustainable
Development Goals (SDG)
Sustainable use of Resources
Achieving highest level of
Environmental Performance
Reducing Carbon Footprint
Environment Conscious

Help Achieves Environmental
Standards through Consultancy

Dominant

Mining of minerals including
opencast onl

Mineral ben

Cement Plan

Distillerie

Sugar Industry

Building and Construction
projects

Township and Area development
projects

PROJECTS

® Design,  Engincering,  Construction,
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Serving since 1998

SAWEN GROUP

Sawen Consultancy Services Pvt. Ltd

Sawen Projects & Laboratories Pvt. Ltd.
Water & Environment Pollution Control Group
Sawen Paryawaran Chetna Federation

Contact No.:

7379444471, 72, 73

Email:
consultancy_sawens@yahoo.co.in,
splpl.lko@gmail.com,
consultancy.sawens@gmail.com,
ices.com,
Vi .com,

Website:
www.sawenconsultancyservices.com

ENVIRONMENTAL
SERVICES
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OUR SERVICES

* Environment Impact Assessment Studics (EIA)
* Environment Clearance CTE/CTO from SPCB
* NOC from Central Ground Water Board
* NOC from Forest Department
* Environment Management Plan (EMP)
. bnvn'nnmenl ‘iocml Governance
A uul s/
. Envnronment Education & Training
# Preparation of detailed Project report on pollution
control system
® Risk A and Disaster \
» All type of waste Management System,
* On-site Emergency Plan
* Socio-Economic & Biodiversity Studies
* Micro Metrology Studies
« Performance Evaluation Study of Pollution
Control system
» Prefeasibility Studies & Carbon Crediting
* Environment & Social Impact Assessment (ESIA)
* Cost Benefit Analysis & Environment Budgeting
* Wetland approval from Authority

READY TO USE

Supply,  Ercction, . ﬂo-l & Water Testing

Commissioning and Training of STP's, ETP's, WTP's FSTP’s

(MBBR, SBR, MBR SAFF, ASP, ZLD & Wetland ete:

Technology) & APCS

* Operation maintenance & Quality Control of ETP's, STP's, &

WTP’s FSTP’s on Annual Contract basis

® Troubleshooting & Modification of ETP’s, STRJ wmﬁ?m’

& APCS

® Commissioning of Pollution Control Systems,

| LABORATORY TESTING

. Mubxlc Sawen Soil
Testing  Kit  for
determination of pH,
N, P &K levels

* Media & Bio culture

* PCC Reactor

® Environment: Effluent, Sewage, Ground water, Surface water, Indoor & Outdoor swimming pool, Air,
Chimney & Vent Fugitive emission, Vent Emission work zone & indoor area, Ambient Noise Source
noise, Liquid waste/ slurry/ Sludge Leachate, Municipal solid waste, Soil, Sediments, Used waste oil,
Construction water, Drinking water, Industrial water, Irrigational water

o Food safety: Beverages, Canned & Processed food, Fruit and Fruit products, Milk & Dairy Products.

o Biological Testing: Pathogens- Total Coliform, Salmonella, E. coli, Shigella, Vibrio, Yeast & Mould,

Staphylococcus, Bacillus.

Recognition & Accreditations
A & =

Dr. Rajesh Kumar Singh
Chairman Cum
Managing Director

About us

Sawen sustains a panel of eminent Scientist, Engineers
and Technicians committed for Research and Development
of Environmental viable products & Technologies for
service of mankind.

Sawen provides “Total Environment Services” and
promotes quality Education & Training among
Environmental Professionals, Research and development
for achieving vivid




