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IN THE NATIONAT GREEN TRIBUNAL, NEW DELHI
Response Affidavit on behalf of
Chiel Secretary, Government of Uttarakhand
in
Original Application No. 51 of 2023
(In response of order dated 09.07.2024)
In the matter of

Inre : News item published in The Tribune dated 16.01.2023 titled “Joshimath
disaster a warning for Mussoorie™

AFFIDAVIT of Kahkashan Naseem,
aged about 43 years, D/o Late Shri Abdul
Sattar Ansari, Presently posted as
Additional Secretary, Department of
Environment Conservation and Climate
Change, Government of Uttarakhand,
Dehradun.

eponent

L

I, the above-named deponent does hereby solemnly affirm and state on oath
as under: -

1. That the deponent is presently posted as the Additional Secretary,
Department of Environment Conservation and Climate Change,
Government of Uttarakhand, Dehradun and as such is well acquainted with
facts and circumstances of the case and is duly authorized by the competent
authority to sign and swear the instant affidavit.

N

That the above noted Original Application was listed for hearing on
09.07.2024, wherein the Hon’ble National Green Tribunal was pleased to
issue inter alia following directions to the State of Uttarakhand:
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5 Learned Counsel appearing for the State, from the report, could
not point out any action taken at the ground level till now. He has
referred to Annexure-A4 which is an action plan for execution of
preventive and remedial measures but, from that action plan also, he
could not point out any concrete effective action at the ground level. The
report dated 19.06.2024 merely refers to the deliberations, meelings,
review meetings, general siatements, etc. but unless the effective action
at the ground level is taken, the problem will not be remediated. In the
report, no details of budgetary allocation and no details of
comprehensive afforestation plan, steps taken to regulate the carrying
capacity in the area have been placed on record. The report indicates
certain deficiencies. For illustration, we have noted following
lacunae/deficiencies:

i. With regard to sewage management, total installed capacity of 5
STPs is 7.32 MLD but, their utilization capacity is only 3.0 MLD and
there exists a gap of 4.32 MLD. The compliance of STPs is matched
with the standards notified by MoEF & CC and not with the directed

standards by the Tribunal in OA No. 1069/2018 by order dated
30.04.2019.

ii. There is no disclosure on Agencies responsible for carrying out
routine geological and geotechnical investigations at the State and
Central level for regular monitoring/vigilance. As per the geo-
mapping of the region (if done), the pending projects should be
reviewed in view of vulnerability of the given areas.

iii.  The status of action taken in pursuant to demolition notices served
to 19 unsafe buildings has not been disclosed. The status of further
survey has also not been disclosed.

iv. No marking of vulnerable sites having cracks, landslide probe areas
and chronic landslide probe areas is indicated. How many such sites

have been stabilized by way of filling and slope stability, has not
been disclosed.

v. Preparation and execution of drainage plan in a time- bound manner
~has not been disclosed which could remain as one of the attributes
Jor landslide damages to the buildings.

i
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0. Hence, we require the Chief Secretary, State of Uttarakhand 1o file an
affidavit disclosing the effective action which has been taken at the
ground level to remediate the problem till now and the time bound action
plan along with the budgetary allocation for the same and the persons
accountable for implementation of the same.

That it is respectfully submitted that in compliance of order dated
26.07.2023 and subsequently orders passed by the Hon’ble Tribunal,
review of implementation and execution under “Preventive and Remedial
Measures™ have been carried out at the Chief Secretary level as well as the
Principal Secretary level, from time to time and Action Taken Reports have
been submitted before the Hon’ble Tribunal for kind consideration. It is
pertinent to mention that some suggestive measures are already part of
regular activities of concerned department while, some activities are under
various stages of execution.

That further in compliance of order dated 09.07.2024 passed by the
Hon’ble Tribunal, compliance status of each point is as given below:

PREVENTIVE AND REMEDIAL MEASURES:
1.

For tunnel and major civil structures projects like hotel, hospital etc. it is
suggested that detailed engineering geological and geotechnical
investigations should be done as per BIS Codes and construction
permission should only be granted after clearance of the report from the
State/Centre appointed Statutory Body.

Activities Identified:

I. Issuance of office order for detailed engineering geological and
geotechnical investigation as per BIS code.

i. Office order regarding procedure for granting permission for major

construction.
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Responsible Department/Agency:

Public Works Department (PWD)

Activities Undertaken:

Public Work Department has already made requisite provisions for
construction of tunnel, heavy construction, bridges etc. Necessary Office
order/Circulars have been issued for compliance for 1S:1892-1979 Code
Jor Practice for subsurface investigation for foundation and IRS: 78-2014
Standards specification & Code of Practice for road bridge, and IRC SP-
91-2010 Guidelines for Road tunnels.

Site selection and construction of major civil structures like- tunnel,
building, bridge etc. are made only after intensive geological
investigations through departmental geologist and as well as external
specialized agencies, as and when required. Necessary order in this
regard is already issued.

Geotechnical investigation report is made an integral part of DPR and
bridge and other heavy structures are being made prior geo-technical
investigation as per 1S:1892-1979 Code of Practice for Subsurface
investigation for foundation and IRC: 78-2014 Standards
Specifications & Code of Practice for road bridges.

Tunnel are made in accordance of IRC SP-91-2010 (Code for Practice
for Subsurface Investigation for Foundation) guidelines. Standards
prescribed by BIS are followed.

Provisions of National Building code is being followed by the Public
Work Department.

Copies of Office Orders is enclosed as Annexure No. 1

Time Line: Regular activity.

/
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The MDDA should develop a G1S based Decision Support System (DSS)

Jor the use of the decision makers, planners, managers and

administrators, by putting all the data/information (i.e. geological,
geomorphological,  hydrological,  environmental and  developed
infrastructures) of the Mussoorie Town area in an integrated high
resolution (i.e., 1:10,000) common geospatial web-based platform, viz.,
geoportal.

Activities Identified:
1. Development of GIS based Decision Support System (DSS).

ii.  Integration of GIS based Decision Support System (DSS) of
Mussooric Town with high resolution (i.e 1:10000) common
geospatial web-based portal.

Responsible Department/Agency:
Mussoorie Dehradun Development Authority (MDDA)

Activities Undertaken:

MDDA has prepared Scope of Work for preparing GIS based Decision
Support System (DSS). The Proposed GIS based DSS consists — Slope
Analysis, Disaster Prone Area, Geological Report, Forest area and private
forest areas, therefore, co-ordination is being made with concerned
department. It is proposed to carry out said activities with association of
Uttarakhand Space Application Centre (U-SAC).

Time Line: 8 Months

Proper examination of existing building and it may be necessary to
strengthen the refrofitting of structures to prevent them from sliding or
collapsing. This could involve underpinning or adding reinforcement to
the foundations. Technical auditing of multi-story buildings (=3) by

/
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experts on annual or biennial basis can be conducted at MDDA level to
know about the health of the building.

Activities Identified:
1. Examination of existing buildings of Mussoorie town.

ii. Strengthening and retrofitting of identified structures / reinforcement
of foundation vulnerable structures of Mussoorie town.

iii. Technical Auditing of multi-story building (> 3 storied) on Mussoorie
town on annual and biennial basis.

Responsible Department/Agency:

Mussoorie Dehradun Development Authority (MDDA)

Activities Undertaken:

In order to ascertain proper examination of existing identified unsafe
buildings, retrofitting of these structures along with technical auditing of
>3 storied buildings will be carried out. MDDA has engaged Central
Building Research Institute (CBRI), Roorkee for the assignment. CBRI has
completed the survey works and submitted its report. Further action will be
taken as per assessment report of CBRI.

Copies of communication and work order dated 24.05.2024 is being
enclosed as Annexure No. 2.

Time line: 6 Months.
Budget Allocated: Rs. 21.60 Lakh.

When repairing roads or building structures, it was recommended that
the boulders not be removed by digging or blasting the hillsides. In
landslide prone areas, stones and boulders should not be removed Jrom
the bottom of the hill because this would remove toe support, increasing

¥
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the likelihood of landslides. 11 is necessary to fill in any cracks that have
appeared on the slopes.

Activities Identified:

SOP for repairing of roads and construction of buildings in Mussooric
town, to prevent landslide incidences.

Responsible Department/Agency:
Public Works Department (PWD)

Activities Undertaken:

While repairing of roads and other construction activities, stone/ boulders
are not removed, however, necessary strengthening activities are
undertaken as per requirement of structure and slope stabilization. No
blasting and stabilized rocks/stones are removed from landslide prone
arcas, however strengthening is done through gabion, breast wall etc. In
this regard, Office Circular is alrcady issued and being implemented.

Further. Chronic Landslide zone, Iandslide Prone area/Slope Stabilization
is done with consultation of Professionals/ Approved institutes like- GSI,
IIT, Geo Technical Experts/Geologist.

Landslide Treatment at Km. 25 of NH No. 1 i.e. Dehradun - Mussoorie
State Highway is being carried out after topographical, geological and
geotechnical investigations and duly approved by IIT, Delhi. Following
activities are being undertaken:

* Slope correction & Re-profiling, Stabilizing the slide by providing a
reinforced shored structure at the toe of hill side.

* Stabilizing the top of hill side using high tensile wire mesh punched
with ground anchors and soil nails.

* Sub-surface rains (beneath shored Stricture) consisting of Geo-
Composite drain tube drainage with mini pipes, non-woven geotextile
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and additional semi perforated PVC pipes used (o reduce the pore water
pressure.

*  Surlace drain and Toce drains, intermediate toe drains at the berms and
guiding the drain to the nearest sump.

Catchment drain shall be provided in every beneh and at toe of
hill/valley slope.

Rectangular shape relief culvert beneath the road to drain the water
from back slope subsurface drain and toc drain.

* Non-woven coir geotextile (as erosion control blanket).

Progress of work along with photographs of landslide treatment is being
enclosed as Annexure No. 3.

Timeline: December, 2024

Budget Allocated: Rs. 2174.92 Lakh.

Provision of effective drainage system should be ensured. Due to the lack
of proper surface draining system, the rainwater of most of the buildings
is being infiltrated into the ground which generates sub-surface flow and
accelerates the process of land creeping resulting in damage to buildings
and other properties causing economic and environmental disruptions.
For safeguarding the buildings and environmental conservation, it is
necessary to ensure that the rainwater of each building roof is being
drained out properly into the nearest natural drainage line.

Activities Identified:

Preparation of Drainage Plan of Mussoorie Town that includes indicating
discharge of drain water of each building roof to natural drainage system.

Responsible Department/Agency:

Irrigation Department
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Activities Undertaken:

= For preparing Master Drainage Plan and Detailed Project Report,
Department of Irrigation has engaged M/s Ecomatrix Consultants Pvt.
L.td.

» The objective and scope of the above work is to prepare a Master
Drainage Plan and detailed project report for Mussooric town, Distt.
Dchradun, Uttarakhand, which includes:

i.

ii.

To carry out detailed drainage studics of storm water of the
Mussoorie Township.

To prepare sustainable proper Master Drainage Plan for the
Mussoorie township.

Time lines:

L.

11

1.

v.

V.

vi.

Draft Drainage master plan is under progress and to be submitted
by 30" September 2024.

Final Drainage Master plan will be submitted by 31" October
2024.

Draft DPR on Strom water drainage will be submitted by 30"
November 2024.

Final DPR will be submitted by 31" December 2024.

Technical assessment of DPR for administrative and financial
approval: Time line: 2 Months.

After the administrative and financial approval of the work, the
execution related work will be carried out by the Irrigation
Department: Timeline: 24 Months.

Budget Allocated: Rs. 48.75 Lakh.
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6. Phytoremediation of degraded slopes can be initiated, that can help to
anchor the soil and prevent erosion. Broad leaved native trees can be
promoted for stabilizing slopes, especially in the landslide prone areas.

Activities Identified:

i.  Soil Conservation, afforestation and other soil stabilization activities
to be carried out in degraded slopes.

ii.  Identification of areas where slope stabilization in the landslide
prone area and phyto-remediation is required.

Responsible Department/Agency:

i. Uttarakhand Landslide Mitigation and Management Center
(ULMMC):

11. Mussoorie Forest Divisional, Mussoorie:

Activities Undertaken:

1. Uttarakhand Landslide Mitigation and Management Center
(ULMMC):

A Joint Committee comprising of representatives of various line
departments visited the Mussoorie area on 27.05.2024 for identification
of degraded slopes and slope stabilization activities. The Joint
Committee reported that in Mussoorie, the predominant litho unit is
limestone covered with thin layers of soil, which is generally strong
and massive. The slopes are steep, dry, and devoid of natural springs
across all nine visited sites. Major deep-seated landslides are not
common in the area; instead, minor scarps occur near habitation and
along seasonal rivulets, primarily triggered by heavy monsoonal
rainwater, as observed at sites Andakhet, Anjuman Estate and
Dumping zone of Nagar Palika. Motidhar 5B area falling within
Reserved Forest areas, exhibit degradable slopes, while other locations
show minor scarps, common in hilly environments. Many sites have
dumped materials that may falsely appear as landslips on Google Maps.
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Geologically and peomorphologically, Mussoorie differs significantly
(rom Joshimath in terms of climate, absence of springs, rock and soil
types. and the absence of major perennial river systems. As a result,
issues such as subsidence, road cracks, and creeping observed in
Joshimath are not evident at the visited sites in Mussoorie, highlighting
the distinet geological settings between the two areas. Nevertheless,
considering the active geomorphological processes, the Joint
Committee suggested plantation and/or civil works in identified sites
based on accessibility and necessity.

The Joint Committec recommended phytoremediation measures
including installation of check dams and planting local species / grasses
to stabilize the slopes to prevent further degradation. Based on the
recommendation of the Joint Committee, Mussoorie Forest Division
has started DPR for landslide treatment.

Copy of Joint Inspection report is being enclosed as Annexure No. 4

Mussoorie Forest Divisional, Mussoorie:

Some places affected by landslides and degraded slopes around
Mussoorie have been selected for treatment. An action plan has been
prepared as following:

® Creation of Nursery for soil binding Plants (50,000 No.)

* Assisted Natural Regeneration of degraded areas by planting Oak
saplings (100 ha.)

* Jute geo textile treatment for Stabilizing degraded slope (5 ha.)

* Two landslide areas of Motidhar Compartment Bo. 5 B of
Mussoorie Forest Division have been identified treatment. DPR has
been prepared and approval of the same is under consideration.

Copy of DPR for treatment of two landslides is being enclosed as
Annexure No. 5.

Timeline: 3 Year (F.Y. 2024-25 to 2026-27)
Proposed Budget: Rs. 124.00 Lakh
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Water availability concerning to current demand in summer and winter
months should be maintained and proper supply system to be ensured.
Recharge / rejuvenation of natural springs should be explored with
scientific intervention. Natural spring in the region should be monitored
and re-charge activities (proper plantation) can be initiated on proper
scientific basis. Springs (act as natural piezomefers) are good indicators

for any change in the groundwater in the mountainous area. Therefore,

there is an urgent need to inventories all springs located in the
vicinity/periphery of Mussoorie towns. Their periodic monitoring may be
a good tool for detecting any natural calamities events in advance in the
mountainous regions.

Activities Identified:

i. Inventorization of all springs located in the vicinity / periphery of
Mussoorie town.
ii. Monitoring mechanism of natural springs and rejuvenation activities.
iii. Estimation of demand and supply of water for Mussoorie town and
augmentation plan.

Responsible Department/Agency:

i. Uttarakhand Peyjal Nigam (UKPJN).
ii. Mussoorie Forest Division, Mussoorie.

Activities Undertaken:

i. Uttarakhand Peyjal Nigam (UKPJN):
Inventorization and Geo Mapping of existing sources have been carried
out by the Uttarakhand Peyjal Nigam. Details of existing water sources
are as follows: -

Name of Water Source Latitude Longitude
Khanalty water source 30°28°36° 78°02°23”
Under cliff water source 30928667’ 78°02°45°°
Bansi water source 30°27°517° 78°02°45°°

’# Page 14 of 33



494

Kandighat water source 30°28°01" 78°01°45™
New Bee water source 30°27°10” 78°03°43™
John Machenan water source 30°27°19*° 78°03°40""
Chamar Khadd water source 3027°22” 78°03°32"
Bhilaru water source | 302801 | 78°04°03
7%&.\ water source o 30728724 78°04°187 |
Kolty watersource | 30°28'02° |  78°06'33"
Dhobighat water source 1T 302658 78°04°50°
_Company Khadd water source 30°27°29° 78°04°41"
Brookland water source 30°26°45°° 78°05°10""
Nalapani water source 30°26°39"’ 78°05°11”
Pargakhala water source 30°26°25” 78°04°57
Douglus dale water source 30°26°58"° 78°04°59°
Sainti Pani water source 30°28°29°° 78°03°10™

" The water demand of Mussoorie has been assessed to 14 MLD in
peak tourist season. About 7 MLD water is being supplied through
various existing water sources nearby Mussoorie by Uttarakhand Jal
Sansthan, while 6-7 MLD water is being taken from Yamuna water
supply scheme (Mussoorie Reorganization Water Supply Scheme),
which will be increased as per requirement in tourist season.

* In vicinity of Mussoorie, natural streams are being monitored by
Uttarakhand Jal Sansthan on regular basis. Catchment and source
sustainability work is being carried out by the Forest Department.

* The work of Yamuna water supply scheme (Mussoorie
Reorganization Water Supply Scheme) amounting Rs. 144.46 Cr. is
being done by Uttarakhand Peyjal Nigam and 90% work has been
completed. 100% funds have been released against sanctioned cost
upon the scheme.

= Balance work of distribution system and connection shifting work
will be completed by March, 2025.
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* Balance works of distribution system with in the city was hampered
during tourist season / heavy rainfall and no digging works allowed
during rainy scason by District administration.

Photographs of Mussoorie Reorganization Water Supply Scheme is
being enclosed as Annexure No. 6.

Time line: March, 2025.
Budget Allocated: Rs. 144.46 Cr.

ii. Mussoorie Forest Division, Mussoorie:

Mussoorie Forest Division, Mussooriec has prepared a proposal for
rejuvenation and 11 water sources. During the year 2023-24, first year
works of 3 water springs namely — Nayadanda Tok, Kathiyan Tok &
Ratnaligad stream has been completed and second year works is to be
carried out. Details of works completed in I year and proposed for 11
year is as given below:

Detail of Works Name of Expenditure Proposed
water incurred in the | budget for the
spring year 2023-24 | year 2024-25
(Rs.InLakh) | (Rs.In Lakh)

Gully plugs 0.775 0.372

construction Nayadanda

RCC Dry Check dam | Tok 6.269 3.035

Wire Create check 1.190 0.747

dam

Chal-Khal 0.735 0.42

Construction

Jalkund constriction 4.420 0

Contour Trench 1.320 0.66

Construction

Percolation Tank 6.600 3.30

Construction
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21.309 8.534
Gully - p'lugs _Kk_z'ilhiyan | 0837 | 0434
construction Tok
RCC Dry Check dam 6014 | 2780
‘Wire Create check dam 1494 | 0.747
“Chal-Khal ) 0.735 0420
 Construction
Jalkund constriction 4.420 4.420
Contour Trench 1.056 0.528
Construction
Percolation Tank 6.600 3.300
Construction
21.156 12.629
Gully plugs | Ratnali Gad 0.527 0.279
construction
RCC Dry Check dam 5.050 2.525
Wire Create check dam 1.494 0.747
Chal-Khal 1.26 0.63
Construction
Jalkund constriction 442 0
Contour Trench 0.792 0.396
Construction
Percolation Tank 8.80 4.40
Construction
22.343 8.977
Total (Rs. In Lakh) 64.808 30.14

Photographs of rejuvenation of water sources related works carried out by
Mussoorie Forest Division is being enclosed as Annexure No. 7.

Timeline: F.Y. 2024-25
Budget allocated: 30.14 Lakh
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* Rejuvenation of following O8 Sprinps/Nalas are also proposed in the year
2024-25:

i. Chodola [ hala 1. Gariyala Khala iii. Radbada Khala
iv. Ratnigad, v. Mahant ki Chowki vi. Bhawankhala Tok

vii. Kheri Ka Khala viit. Phaidiya Khala

Timeline: F.Y. 2024-25
Budget allocated: 107.14 Lakh.

8. Spring-shed rejuvenation and management activities can be initiated on
proper scientific basis for safeguarding and augmentation of the
discharge of the springs and subsequently the local streams fed by
springs. Since most of the water supply schemes of Mussoorie town are
Jrom the local springs/brooklet, incentive-based mechanism (IBM) can
be adopted for effective protection and preservation of the
springs/brooklet. Beside that recharge zones shall also increase soil
moisture content which will help in enriching biodiversity through
natural regeneration of trees, shrubs and grasses, etc. and shall increase
both flora and fauna in the forest. On the other hand, due to increase in
soil moisture content on forest land the incidences of forest fire, which
are causing irreparable loss to environment and the entire ecosystem will
be controlled as a result of this mitigation measure.

Activities Identified:

Incentive based Mechanism (IBM) for protection and preservation of the
springs/brooklets.

Responsible Department/Agency:

Mussoorie Forest Division, Mussoorie.
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Activities Undertaken:

The proposal for tecatment of Bhiladu and Jhinsy water sources has been
prepared by the Mussoorie Forest Division. Proposed activities include
construction of Gully plugs, RCC Dry Check dams, Wire Create check
dams. Contour Trench, Chal-Khal & percolation tanks. The proposal has
been approved and necessary funding has been released. The works
proposed for the year 2024-25 has been started.

Time line: 3 Years (F.Y. 204-25 to 2026-27)
Budget Allocated: Rs. 28.14 Lakh.

Roof top Rain water harvesting can be promoted (o meet the deficit water
demand, at least in the peak tourist period,

Activities Identified:

Provision of building by-law and Office Order / guidelines for rooftop
rainwater harvesting.

Responsible Department/Agency:

Mussoorie Dehradun Development Authority (MDDA)

Activities Undertaken:

As per the Uttarakhand Building Construction and Development Byelaws,
2011 (as amended 2015), provision of rain water harvesting is mandatory
in construction of more than 125 Sq. meter land covered area. Maps are
being approved with necessary provisions of rainwater harvestin g. Copy of
relevant section of Byelaws is enclosed as Annexure No. 8.

MDDA is in process of verification of rainwater harvesting system in built
structures in Mussoorie town. So far, 124 built structures have been
verified and this process would be completed within next four months.
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Time line: 04 Months.

10. Open rain water seepage must be stopped through the construction of a
pucca drainage system. Water should not be allowed to accumulate in

any depression; instead, drains should be built to transport it to safe
areas.

Activities Identified:

i. Preparation of Drainage Plan of Mussoorie town.
ii. Provision of drains along the road.

Responsible Department/Agency:

i. Irrigation Department.
il. Public Works Department (PWD)

Activities Undertaken:

1. Irrigation Department: Preparation of Drainage Plan of Mussoorie
town: As per Point No. 5.

ii. Public Works Department (PWD): Provision of drains along the road
side: Public Works Department has already made provisions of drain
along the road and lined drain in residential areas. Necessary Office
Circulars are already issued by the Public Works Department.

Time line: Regular Activity.

11. Proper sewerage network and appropriate treatment facilities should be
ensured. The sewage water should not be allowed to percolate or connect
with natural ground water. Feasibility of reuse of treated water for

secondary uses can be explored.
‘% Page 20 of 33
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Activities Identified:

1. Lxisting sewerage network and sewage treatment capacity .
ii. Proposed sewerage network and sewage treatment capacity.

iii. PFeasibility of reusc of treated water from sewage treatment units.

Responsible Department/Agency:

i. Uttarakhand Peyjal Nigam (UKPIN)
ii. Uttarakhand Pollution Control Board (UKPCB)

Activities Undertaken:

i. Uttarakhand Peyjal Nigam (UKPJN):

»  95% sewerage network of Mussoorie town is completed and only
5% area (3 Km.) of outskirt area of Mussoorie is left. Construction
of sewerage network is under progress. Balance Sewerage Network
of Mussoorie Town will be completed by July, 2025. Timeline:
July, 2025.

= Presently 05 STPs of 7.32 MLD capacity, namely at Kulri-0.90
MLD, Landhour North-0.80 MLD, Bhattafall-3.12 MLD, Happy
Valley-1.20 MLD and Landhour South-1.30 MLD are functional.

= Capacity utilization is as follows: Kulri - 0.3 MLD; Landhour
North-0.4 MLD; Bhatta Fall - 1.5 MLD; Happy Valley - 0.4 MLD
and Landhour South-0.4 MLD.

= The present gap between installed capacity and capacity utilization
of STP’s is due to laying of sewer network/connection is under
progress in some areas. Other reason for gap in capacity utilization
is that the STPs are constructed for full capacity of design year.

= (5 STPs of 3.25 MLD capacity are under construction. Details of
STPs with their progress is as given below:
» Dhobi Ghat-0.05 MLD. Progress-75%. Timeline: Feb, 2025.
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» Library Zone <1.10 MLD. Progress - 70 %. Timeline: Feb,
2025.

» Company Garden - 0.70 MLD. Progress - 50 %. Timeline:
March, 2025,

» Arcadia -0.70 MLD. Progress - 10 %. Timeline: March,
2025.

» Camel Back (0.70 MLD) — NOC from Forest Department is
awaited.

"= The Change in Time line of STP’s and laying of balance sewerage
network is due to objections from residents for construction of
approach road / land issues and heavy rainfall during this rainy
season.

Photographs of existing STPs and STPs under construction are being
enclosed as Annexure No. 9.

Timeline for Sewerage Networking: July, 2025
Timeline for STPs : Feb. 2025 (0.05 MLD & 1.10 MLD)
: March, 2025 (0.70 MLD & 0.70 MLD)
Budget Allocated: Rs. 4000.33 Lakh.

ii. Uttarakhand Pollution Control Board (UKPCB):
* Performance monitoring of operational STPs is being carried out
by the Uttarakhand Pollution Control Board on monthly basis.

Performance monitoring of STPs from January 2024 to August,
2024 is enclosed as Annexure No. 10.

Time line: Regular activity

12. Construction of new buildings are already restricted. Further, the new
/additional construction related extension should be properly monitored.
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engineering geologist to know about the safe bearing capacity of the

Joundation and treatment of cut slope. In consultation with the designer,

type of foundation (footing, strip, rafi) and height of building can be

finalized. Then only after this, the map can be submitted to MDDA for

approval.

Activities Identified:

Guidelines of building map approval keeping in mind safe bearing capacity
of the foundation, treatment of cut slope, type of foundation and height of
buildings.

Responsible Department/Agency:

Mussoorie Dehradun Development Authority (MDDA)

Activities Undertaken:

The MDDA is competent authority for approval of maps for new
constructions in Mussoorie area. Soil testing report, structural drawing of
houses and geological report of site are mandatory requirement for
consideration of maps in Mussoorie area. Apart from above, NOC from

Geology & Mining Department, Forest Department and Uttarakhand Jal
Sansthan is also required for consideration of maps.

Necessary provisions have already been made by MDDA..
Time line: Regular Activity.

The regulations related to waste management should be strictly Sollowed.
Dumping sites around water bodies should be strictly restricted to prevent
pollution threats on the important sources of drinking water of the city.
OR code based Digital Direct Refund System should be implemented for
management of plastic waste. IEC activities to be promoted amongst

=, ViSiting tourist towards solid waste and plastic waste management.
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Activities ldentified:

i. Compliance of Solid waste Management Rules, 2016 with specific
reference to rule-22.

ii. Restrictions of dumping of solid waste near water bodies.

iii. Status of QR Code based Digital Direct Refund System.

iv. IEC activitics among tourist towards solid waste and plastic waste
management,

Responsible Department/Agency:

i. Nagar Palika Parishad, Mussoorie (NPP)
ii. Uttarakhand Pollution Control (UKPCB)

Activities Undertaken:

i. Nagar Palika Parishad, Mussoorie (NPP):

= Solid waste is being processed as per Solid Waste Management
Rules, 2016. Daily solid waste generation is about 15 - 18 TPD.

= 70% source segregation at household level is being done. To
achieve 100% source segregation, [EC activities are being carried
out with association of NGOs.

= A Material Recover Facility (MRF) of 20 TPD capacity, costing
Rs. 190 Lakh is operational. 02 Nos. of Plastic Compactors are
also provided.

= Dry waste like plastic, glass, tin, aluminum etc. is being
segregated. Plastic waste is being compacted through Plastic
Compactor and being sent for recycling.

= A Bio-Methanation (CBG) Plant of 8 TPD capacity, costing Rs.

147 Lakh is operational. Electricity is being generated through
CBG plant which is being utilize to run the CBG plant for 7-8

hours.
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Compliance  status  submitted by  Nagar Palika  Parishad,
Mussoorie is being enclosed as Annexure No. 11,

Time line: Regular Activity
Budget Allocated: Rs. 287.44 Lakh

ii. Uttarakhand Pollution Control Board (UKPCB):

* Regulation for Waste Management: The provisions of Solid
Waste Management Rules, 2016; Plastic Waste Management
Rules, 2016 and notification related to banned SUPs is being
implemented.

= SUPs Grievance Portal: CPCB’s SUPs grievance portal is being
monitored and public complaints are duly redressed. Such
activities are ongoing.

= [EC Activities: Under the IEC activities, UKPCB has undertaken
awarcness campaign at Municipal P.G. College, Mussoorie under
“Mission LiFE” program. The Program include- introduction and
objectives of “Mission LiFE”, Pledge for “Mission LIFE” and
exhibition on waste minimization and recycling of various types
of waste. Such activities will be continued.

[EC activities carried out by UKPCB is being enclosed as
Annexure No. 12.

Time line: Regular Activity

14. Strict measures should be made to promote the usage of biodegradable
materials and ban on use of Single Use Plastics (SUPs) items should be
strictly enforced.

Activities Identified:

i. Special drive for enforcement of banned SUPs items.
ii Promotion of bio-degradable alternatives of banned SUP items.
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. TEC activities.

Responsible Department/Agency:

i. Nagar Palika Parishad, Mussoorie (NPP)
ii. Uttarakhand Pollution Control (UKPCB)

Activities Undertaken:

i. Nagar Palika Parishad, Mussoorie (NPP):

Conducted regular drives and inspections in all the wards. 330
Challans were made and recovered Rs.1,66,600.00 as penalties.

Regular IEC activities and inspection drive is being conducted
against banned SUPs.

Promotion of biodegradable alternatives of banned SUPs.

ii. Uttarakhand Pollution Control Board (UKPCB):
= Special drives at market places, Mandis etc. were undertaken

against uses of banned Single Use Plastic (SUPs) items at various
places of Dehradun. Activity includes, imposition of penalties and
seizure of banned plastic items.

IEC activities with Schools/Colleges/Hoteliers etc. will be
continued.

IEC activities carried out by UKPCB is already enclosed as
Annexure No. 12.

Time line: Regular Activity

15. Local people should be involved in the Environmental Conservation

programs and awareness/training on landslides, mountain risks, etc. to
be initiated.
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Responsible Department/Agency:

i. Nagar Palika Parishad, Mussooric (N PP)
ii.  Uttarakhand Pollution Control (UKPCB)

Activities Undertaken:

i. Nagar Palika Parishad, Mussoorie (NPP):
»  On the occasion of Harela, trec plantation was carried out at
different location with involvement of local peoples. A total of
515 trees were planted.

= A total of 11 nos. of awareness activities and meeting with the
IEC of Sloid waste and plastic waste management

Time line: Regular Activity.

ii. Uttarakhand Pollution Control Board (UKPCB):
IEC Activities: Under the IEC activities, Uttarakhand Pollution
Control Board has undertaken environmental awareness related
activities in association of grassroot organizations.

Time line: Regular Activity.

16. Registration of tourists should be done according to carrying capacity of
the area, especially the available parking space, guest roont availability,
etc. Tourist can be charged for visiting the Mussoorie area and the
payment can be utilized for managing waste and cleanliness.

Activities Identified:

i. Registration of tourists and provision of eco-tax.

e
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Responsible Department/Agency:

1. Uttarakhand Tourism:
iti. Nagar Palika Parishad (NPP), Mussoorie:

Activities Undertaken:

i. Uttarakhand Tourism:
The Uttarakhand Tourism has developed portal for registration of
tourist. Registration will be started soon. Request has been made to
Uttarakhand Information & Technology Agency for new Virtual
Machine space.

Time line: 2 Months.

ii. Nagar Palika Parishad (NPP), Mussoorie:
Eco tax is being levied from tourist vehicles entering to Mussoorie by
Nagar Palika Parishad, Mussoorie. Collected tax is being used for
environment and tourism development activities of Mussooric.

Time line: Regular Activity.

17. New construction can be allowed for land owners/local inhabitants as per
plan and by-laws of building construction of MDDA and carrying
capacity with a specific control on height of the building, slope
percentage, drainage and control construction in freeze zone.

Activities Identified:

Action Plan for permitting /restricting construction activities as per bye-
laws of building construction, height of building, slope percentage,
drainage, and control construction in freeze zone.

Responsible Department/Agency:
Mussoorie Dehradun Development Authority (MDDA)
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Activities Undertaken:

In order to restrict the new construction, the Government has carmarked
the Mussoorie arca into Freeze Zone and non-Freeze Zone. Approval of
maps up to 100 Sq. Meter covered area within Freeze zone and 150 Sq.
Meter outside the Freeze zone area are being considered with restrictions
of 30" slope and 11 Sq. meter of permitted height. Moreover, such approval
is being accorded to the permanent resident of Mussoorie only.

Necessary provisions have already been made by MDDA. Guidelines
issued by the MDDA on 05.10.2016 is being enclosed as Annexure No.
13.

Time line: Regular Activity

18. At present, the preparation of Master Plan of Mussoorie is in progress.
The mitigation and preventive measures can be incorporated in the
Master Plan for sustainable development.

Activities Identified:

Preparation of Master Plan of Mussoorie and incorporation of suggestive
preventive and mitigation measures.

Responsible Department/Agency:

Town and Country Planning Department

Activities Undertaken:

The Town & Country Planning Department has engaged M/S Mars
Planning & and Engineering Services Pvt. Ltd. to prepare Mater Plan for
Mussoorie area. Activity includes — 1) Development of mobile based App
for data collection; ii) Development of GIS based digital portal for
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displaying digital master plan; iii) Tracking mechanism of activitics being
undertaken: iv) Collection and scanning of Sajra maps; v) Procurement of
satellite data at 50 em or better resolution: vi) Rectification of satellite data,
vii) Digitalization of Sajra / Khasra maps; viii) Creation of base map and
existing land use map with the spatial attribute collection and vetting of
base map ctc. The process of creation of base map and existing land use
map with the spatial attribute collection and vetting of base map is being
carried out. Delineation of notified forest estates is also required for
preparation of land use maps. It is expected that Mussooric Master Plan
will be completed by March, 2025.

Status of preparation of Master Plan submitted by Town and Country
Planning Department is being enclosed as Annexure No. 14.

Timeline: March, 2025
Budget Allocated: 67.00 Lakh.

19. For the smooth traffic management and to avoid traffic congestion the
fotal number of permissible vehicles may not be exceeded beyond the
capacity of parking facility provided by Nagar Palika, Mussoorie,
Tourism Department, MDDA, Hotels, Dhramshalas, Gurudwaras efc.
The road side parking may be allowed subject to free-flow of traffic as
managed by the local police.

Activities Identified:

Traffic Management Plan of Mussoorie town.

Responsible Department/Agency:

Traffic Police / District Administration

#
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Activities Undertaken:

The assessment of parking facility has been carried out by the Traffic
Police. 1t is estimated that car parking facility for 847 cars is available in
hotels located in the Mussoorie, while 33 buses and 740 car parking facility
1s available at various parking arcas developed by Nagar Palika Parishad,
MDDA and private parking.

Uttarakhand Traffic Police has worked out Traffic Plan for Mussoorie in
order to manage traffic load and avoid congestion. Traffic Police has
worked out graded response plan as — Plan “A’, Plan ‘B’, Plan ‘C’ and Plan
"D’ Traffic Plan(s) will be executed as per graded response or situation.

Copy of reply submitted by Additional District Magistrate, Dehradun is
being enclosed as Annexure No. 15.

Time line: Regular Activity

That further with respect to the issues raised by the Hon’ble Tribunal on
09.07.2024, the response of the State is as given below:

i. Sewage Treatment Plants (STPs) are designed in view of existing sewer
load as well as expected sewer load of coming years. The strengthening
of sewerage networking in Mussoorie is under progress and once the
networking is completed and households and commercial
establishments are connected with sewerage system, capacity
utilization of STPs would be increased.

ii. Uttarakhand Landslide Mitigation and Management Center (ULMMC)
is the technical agency for carrying out geological and geotechnical
investigations of the landslide areas in the State.

iil. The Mussoorie Dehradun Development Authority (MDDA) has
engaged Central Building Research Institute (CBRI), Roorkee for the
assessment of unsafe buildings and technical auditing of buildings
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having less than 3 storied. CBRI has submitted its report and further
course ol action will be taken as per recommendation of CBRI,

Iv. Vulnerable sites for landslide and chronic landslides arcas have been
identified by the Joint team. Out of identified 9 sites. mitigation
measures were recommended in two sites i.e. Motidhar compartment
No. 5B. Based on recommendation of Joint Committee, mitigation

measures have been proposed by the Mussoorie Forest Division for
identified sites.

V. Preparation of Master Drainage Plan is under preparation. Survey work
is already completed. Afler Master Drainage Plan, Detailed Project
Report will be prepared for execution of Master Drainage Plan. Time

line for execution and completion of Master Drainage Plan will be
given in DPR.

That it is evident from above reply that the State has taken effectives steps
for implementation and execution of preventive and mitigation measures.
Regular review of ongoing project activities ensured timely adherence to
stipulated timeline. New projects have also been approved for rejuvenation
of water sources, landslide treatment, preparation of master drainage plan for

Mussoorie town etc. and necessary funds has been made to executing
agencies.

That it is respectfully submitted that various activities costing of
Rs. 211.87 Cr. are under execution by various departments, while proposal
of Rs. 1.24 Cr. is under consideration. These activities are supplementary to
the suggestive “Preventive and Mitigation Measures” and would certainly be
helpful in improving the overall environmental quality of the area.

That the deponent is a responsible Government servant having the highest
regard for the Hon’ble Tribunal and orders passed by them. The deponent
has always made his sincerest efforts to carry out the orders passed by this

Hon’ble Tribunal in its letter and spirit and shall continue to do so in the
future.

eponent

A

Page 32 of 33



512

Verification:

L Deefals Dobhed.| Advocate, do hereby declare that the person making this
affidavit and alleging himself to be KahYashen . Naseen) is the same person who is
known o me from the papers produced by him before me in this case.

petpel>

Deepole Dobhal

Advocate

Enrol. No. U)& 131.) 202y

Solemnly affirmed before me on this day of 2l eptember, 2024 at Dehradun at
about £ SDAM/PM by the deponent who has been identified by the aforesaid
person.

[ have satisfied myself by examining the deponent who understood the contents
of this affidavit.

The person has signed in my presence on the affidavit.

Notary
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3 GEO-TECHNICAL INVESTIGATIONS

31 Site specific geological conditions along a tunnel alignment play a prominent
role in influencing major decisions regarding planning, designing and construction e.q,
Alignment and portal locations
*  Shape of the tunnel
*  Tunnel supporting systems
*  Minimum distance to be kept between twd tunnels
Methodology of construction of tunnel including risk assessment
*  Construction method and treatment of open cut/slopes

The starting point of all these designs is knowledge in respect of the behavior of
the Tunnelling media-likely to be met with during Tunnelling. It is therefore very
important that appropriate geo-technical investigations are conducted early in the
planning process. The objective of geological investigations is to understand the
history, topography, geology, environmental setting and the engineering properties
of the underlying strata. The geotechnical information regarding nature of ground,
groundwater conditions, engineering and other scientific parameters is essential for
anticipating ground behaviour which is useful to select tunnel shape, size, excavation

method & the support system, and other essential parameters for a cost and time
effective tunnel design.

3.2 Relevant Strata

For designers and constructors of tunnels, the ground through which the tunnels
pass is the construction medium. It is therefore necessary to have falrly realistic
geotechnical assessment of the construction media and its environment, The most
impertant consideration is the conditicn of the ground mass just above crown of the
tunnel (generally for a height of 2 times width of tunnel) and at the level of the tunnel

33 Geo-technical Investigations

The methods available for carmrying out geo-technical investigations are

*  Collection of available data regarding Regicnal and Local Geology of
the area

*  Detailed mapping of surface geology of the tunnel area
*  Geophysical studies along the alignment of the tunnel
*  Exploratory boring and/or Drifting: In-situ testing
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Besides the above, additional data shall be collected during actual construction as
given in para 3.4.

3341 Collection of available data regarding regional and local geology of the
area

Data regarding General Geology of the project area shall be collected from

a) Site reconnaissance survey to collect information on geological
features.

b) Geological Survey of India and similar organizations of the State
Government,

c) Nearby Engineariﬁg Institutions and Engineering Projects in the
vicinity.

The data collected shallinclude general idea of in-situ stresses in the ground formations
of the region, which is required for assessment of rock mass quality.

3.3.2 Detailed mapping of surface geology of the tunnel area

After conceptual alternative alignments of the tunnel have been set out on the ground,
geological mapping of the area should be carried out to observe and to make note
of geological features such as type of strata, existence of outcrops, dip and strike
of strata, discontinuities, folds, faults, ground water regime etc. Taking into account
general geology of the area and the data collected during the study of surface geology,
a preliminary geclogical map shall be prepared and preliminary assessment of geo-
technical conditions that are likely to be met with, along the alternatives shall be
made. Thesa studies along with other preliminary studies would help in arriving at the
tachnical feasibility of each altemative, rough cost of each alternative and selection of
preferred alignment for further detailed studies.

3.3.3 Exploratory boring and drifting
3331 Determination of localions of bore holes

Locations of exploratory bore holes shall be decided considering salient features of
the ground profile above the tunnel, preliminarily assessed geolagical conditions and
the likely location of the portals conceived on the basis of the prefiminary geclogical
map. If the profile of the ground above the tunnel is accessible and formations are likely
to be fairly uniform the bores shall be generally taken at an interval of about 200 m.
If the formations are likely to be heterogeneous the borehole interval shall be reduced
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to 100 m. I any specific geclogical feature is encountered additional bores shall be
taken. If the profile of the ground above the tunnel is not easily accessible nearest
accessible location shall be chosen. |n any case, even for a shorter length tunnel,

minimum three bores shall be taken, one at each portal location and third in the
middie.

3.3.3.2 Geo-technical assessment by exploratory boring

For realistic geo-technical assessment of the ground, exploratory bores shall be drilled
to a depth of about 5 m below the expected level of invert of the tunnel. The cores shall
be collected from the relevant strata as defined above in para 3.2 above. Boring shall
be caried oul using at least NX size coring bits and using double-tube core barrel
in normal situations and triple-tube core barrels in weak rocks, fault zones, shear
zones, crush zones, folded rocks etc. Use of triple tube core barrel helps preventing
mechanical breakage of rock cores due to rough handling.

3.3.3.3 Observations and tests lo be made during boring operations

During boring operations, following observations shall be made and tests shall be
carried out:

1) Rate of penetration in each 1.5 m drill run:

The rate of penetration gives a broad idea about toughness of the
strata.

2} Locations, if any, where rate of penetration changes suddenly:

Sudden change in the rate of penetration indicates change in the type
of strata. If the drill string suddenly drops, it will indicate presence of
hollow joint/cavity or joint with very soft matrix.

3) Quantum of drilling water:

Flow of drilling water going into the drill hole and water flushing out of a
drill hole shall be monitored continuously. Sudden loss of drilling water
indicates presence of open dry joints or fractured zone. Increase in the
rate of drilling water flushing out of a drill hole indicates intersection of
groundwater table. Sudden large increase in the rate of drilling water
flushing out of a drill hole would indicate artesian conditions.

4) Colour of drill water/sludge:

Observing carefully the colour of drill water/sludge coming out from the
barehole is important as it gives idea about the type of strata in which
bore is passing.
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5) Permeability:

Permeability of rock strata is the amount of flow of water through rock
mass when it is saturaled. Generally one permeability test shall be
camed out in each & m tier, However, one test shall be carried out in
each 3 m length of the borehole in the relevant strata, using Double
packers and using falling and constant head methods

The drilling data shall be recorded in the proforma given in the
Annex-C.

3.334 Preservation of cores samples

As soon as core is removed from the core barrel all pieces of core must be immediately
numbered serially, their depths and serial numbers painted on them and their lower ends
marked so as to ensure that all pieces are kept in correct order exactly representing
the depth from which they have been obtained. Lengths of all pieces of core shall be
measured and recorded in the daily drill report. Cores shall be immediately placed in
core boxes made according to standard specification, and all the necessary information
such as the name of the project, location of drill hole, drill meterage, drill hole number,
etc. shall be painted on the box. The cores of some soft and weak rocks disintegrate
on exposure o atmosphere. Cores of such rocks when raised lo the surface should
be covered with a thin layer of wax by immediately immersing it in melted wax for
preventing its exposure to atmosphere. Such waxed core remains intact indefinitely
and the rocks in their true form as they occur in-situ are seen in the core and not in the

misleading disintegrated form. The core boxes shall be preserved fill three years after
completion of the tunnel and after it is put to use.

3335 Observations to be made on the core samples

Following observations shall be made by an expert geclogist:
1) Lithology
Lithology will be useful to study the origin, formation, mineral

composition and classification of rocks. Study of core samples would
enable identification of nature and classification of the formations.

2) MNature of joints in the formations

A core would normally break only along pre existing divisional planes.
However, due to vibrations during drilling, particularly with a defective
machine or defective operation, core may also break even at places
where joints do not exist. Itis necessary to distinguish between fractures

22
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due to jointing and mechanical fractures caused by faulty drilling, by
examining the fracture surfaces. Inspection of the core samples would
also enable identification of location, orientation, spacing, thickness and
physical condition of joints, their tightness or openness and roughness
and alteration of joints in the formations and type of infill material.

Core recovery and RQD

A core recavery is the percentage of total length of cores obtained as
compared to the lotal section cored including lost cored sections i.e.
core run. The ROD - Rock Quality Designation is the percentage of
cumulative length of pieces of core longer than 10 cm obtained from
a total section cored ie. core run. RQD is normally assessed and
recorded for each meter of the core run. These observations help in
assessment of the strata in respect of jointing and other disturbances.

3.3.3.6 Toests on core samples

Following tests shall be carried out in a competent laboratory. At least five samples of
each lithological category should be tested, If the lithology indicates that the relevant

ground mass is only of one category, at least a total of ten samples from different
levals shall be tested.

J.3.3.7

Unconfined compressive strength and hardness

Matural and dry density and specific gravity

Rate of water absorption and porosity

Young's modulus of elasticity

Poisson's ratio

Tri-axial strength (for structurally disturbed rock formation)
Petrography — Hand and microscopic petrography

Tensile strength — (in completely geclogically disturbed area)

Geo-technical assessment by excavation of exploratory drifts

Somelimes, when a tunnel passes below a high mountain, boring of exploratory holes
to cover the relevant strata becomes impracticable due to the excessive depth of
boreholes. In such a situation as also to gain information in respect of the hidden
geclogical features along the alignment, geo-technical assessment is carried out by
excavation of tunnels of small cross-section called exploratory drifts. These drifts give
an idea of the nature of strata likely to be met with.
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cuch information collected from drifts, which are at shallow depths from the ground
surface. shall be used only by a Tunnelling expert in association with an experienced
gaologist since the behavior of rock masses under small cover in drifts is significantly
different than the behavior of the similar rock masses at higher depths actually
encountered during tunnelling.

3.3.4 Geo-technical assessment by geophysical methods

Initial geophysical assessment followed by a quantilative geological investigation
programme often provides reliable information in a short time.

3.34.1 Exploratory boring gives detailed information of the geological formations
at and around the location of the boreholes. However, when a tunnel passes below
a high mountain, boring of exploratory holes to cover the relevant sirata becomes
impracticable due to necessary excessive depth of boreholes. In such a situation as
also to gain information in respect of the hidden geclogical features along the tunnel
alignment, geophysical methods should be resorted to. Geophysical surveys enable
in-situ determination of engineering properties of the strata such as prafile of the strata,
hidden faults. discontinuities and voids, groundwater, elastic moduli and density etc.
Mast often, these techniques do not directly measure the parameters and the same
have to be developed from the known geological data and the measured geophysical
contrast. Geophysical methods give qualitative assessment of the enginesring

properties and do not provide quantitative results as are available from exploratory
boring.

3342 Some of the methods of geophysical studies are
«  Seismic Methods
+  Electrical Resistivity

7949 Selsmic methods are the most commonly used methods of geophysical
surveys for engineering investigations. These methods are mainly based on application
of analogies of optical laws to seismic wave propagation. Seismic refraction and
reflection provide engineers and geologists with the most basic geological data
via simple procedures with common equipment. Seismic methods of subsurface
evaluation involve the generation of pulses of energy, usually at the ground surface,
consisting of compression, shear and surface waves that propagate through the
ground and are either reflected back toward the surface, or are refracted at and travel
along lithological boundaries, The wave energy which returns to the surface is picked
up by geophones placed at the ground surface. The geophones converl the wave
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energy 1o an electronic signal which Is recorded on a seismograph. Refracted waves
travel along the interface of lower density material overlying higher density material,
for example sediment overlying bedrock. The speed of wave propagation of refracted
signals changes along the path, traveling at relatively slow speeds in the sediment,
at higher speeds along the bedrock interface, and slow speeds again as they return
to the surface. Refracted waves can only be detected at the surface for situations in
which higher velocity material underlies low velocity material. Reflected waves travel
downward until they meet an interface between layers of differing density. The speed
of wave propagation is constant at the speed of the overlying material. In the case
of sediment overlying bedrock, the wave will travel at the slower sediment speed,

surface waves are the portion of the seismic enargy pulse which travels along the
surface of the ground directly to the geophone.

3.34.4 Electrical resistivity method generally enables broad mapping of rock
surfaces below, up to a depths of about 30 m. Electrical resistivity is a method for
assessment of soil and rock mass and verlical and horizontal discontinuities therein,
in by observing its resistivity and discontinuities in their electrical properties.

Distribution of electrical potential in the ground around a cument-camying electrode
depends on the electrical resistivities and disposition of the surrounding soils and rocks.
Grains of soll and rock are essentially nonconductive except those of metallic ores.
Therefore the resistivity of soils or rocks primarily depends on the amount of pore water
and the arangements of the pores. Materials with different lithology therefore have
different resistivity. Igneous rocks have the highest resistivities while sedimentary rocks
tend to be most conductive because of their high water content and metamorphic rocks
fall in-between them. Interpretation is camied out by qualitative comparison between the
resistivity measurements observed in the field and the hypothetical models or on the basis
of empirical methods. The Electrical resistivity method makes use of this principle.

The usual practice in the field Is to apply a direct current or alternating current of low
frequency through two electrodes implanted in the ground and to measure the difference
of potential between two additional electrodes that do not carry current, also implanted
in the ground, a few meters away. The difference in the electrical potential i.e. resistivity
of the ground between the two types of electrodes as above, is measured.

34 Corroboration of Data During Construction

Data collected during planning stage shall be got comoborated by following additional
investigations during actual construction. This will help in revalidating the initial design
or for making any course carrections required.
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3.4.1 Advance probing hole

Horizontal bore holes of suitable length shall be drilled at regular intervals at tunnel
faces lo gather geclogical information about strata ahead of the face. This information
shall be used to plan further Tunnelling operations and changes in design, if required.
Adequate advance precautions shall be taken In case large ingress of water Is
encountered from the probe hole,

342 Seismic method as described in para 3.3.4.3 above can also be used for

advance probing by detonafing very small explosive charges on the tunnel face and
mapping the reflected/refracted waves to get some idea of the strata ahead.

3.4.3 Tunnel instrumentation

In-situ stress measurement is useful in long mountain tunnels. Adequate tunnel
instrumentation program shall be adopted for observation and monitoring the behavior
of excavated faces/surroundings, especially the state of in-situ stresses. The purpose
of instrumentation is to confirm that actual behavior of the Tunnelling media is similar
to the one assumed in design. Any variation from the design assumptions shall be
considered for correction in design during construction and for improving safety

measures. This aspect becomes maore important in poor rock masses. The information
on Instrumentation is given in Annex-D.

35 Assessment of RMR & Q

Study of cores and data collected from surface and subsurface observations shall be
used to evaluate parameters required for the assessment of RMR and Q described in
details in the section titled 'Structural Design'. These indices are useful for assessing
the characteristics of varicus lithological units, These two parameters are also used

for assessing method of excavation, support requirements, anticipating tunnel
deformations and construction problems.

The collected geological information should be used to prepare a geological L-section
of the tunnel. This L-section must cover the lithological units, geclogical discontinuities
with strike and dip direction along the tunnel axis.

3.6 Drawings to be prepared

Lithological Section i.e. longitudinal section along the alignment of the lunnel and its
approach/open cuts showing location of the boreholes shall be prepared, incorporating
therein all the relevant data collected during the geo-technical investigations. The
lithological section would give an idea about the spread of different formations
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Annex-C
(Clause 3.3.3.3)
CORE LOG -1
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Note: The information filled above is typical for guidence J - Joint, V - Vertical joint, H -
Harizontal joint.
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Ashish Kapoor Ph. 91 1332 283217
Seientist Mobile  91-9780110583
E-mail ashishkapoor@gcbri.res.in

Structural Engineering Group

BY E-MAIL
Date: 06/05/2024

No.SE/AK/N5/2024/1143

‘To

Executive Engineer,

Mussoorie Dehradun Development Authority,
Dehradun,

Subject: Building safety assessment of 20 Distressed Buildings in Mussoorie, Dehradun.

‘Ref: Your letter No. 134/2024 Dt.26/04/2024 requested CSIR-CBRI for Consultancy services for
safety assessment of 20 Distressed Buildings in Mussoorie, Dehradun.

Dear sir,

This has reference to your letter cited above, we are pleased to undertake the above assignment in
project mode at CSIR-CBRI, Roorkee. A detailed project proposal encompassing scope of work,
financial aspeet, terms and condition. duration etc, is attached.

The fee for the above assienment shall he 20 Jakhs (+182%, GST) and ic tn he naid in advanee to
Uirector, CSI-UBIKI, Roorkee through RTUGS/NEF 1.

The bank details of account for the online transfer are as under:
Name Director, CBRI, Roorkee
Ale No. 30269847968

“Branchcode 10633
- IFSC Code SBINGO10635
GSTIN O0SAAATC2716R1ZL

Though, the total project duration is mentioned as 2 months, we will complete the survey of 20 .
identified buildings in one month and will have discussions on draft report. Also you are requested
to send the details of fund transfer through e-mail at the earliest please.

In case of any elarifications, please feel free to contact. ' =3

With kind regards, v
Your Sincerely,

(Ashi poor) | '
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Avithority, Dehwadhin vide letter o | 1402024 et

Executive engineer, Mussoorie Dehiradun Dey elapent
or the bullding salety assesament «f 10

Mood 2004, has vequested CSTRA BRI for consultancy services |
distressad buildings in Mussoorie, Delradun,

Accordingly, the building safety assessment of 20
undertaken by CSIR-CBRI in project Mode. This Proy
which expert advice on technical matters is provided U
interprefation, analysis and finally recommendations. CSIR-C
instrument and specialized CAD software for carrying out mvesti
BRI has earlier handled several assignments of similar kind for various agencies

distressed buildings in Mussoarie, Diehradun can be
sosal is a part of normal CSTR-CHRT activities by
y the client after necessary field investigation, data
BRI is well equipped with sophisticated
gation structural analysia & design. ¢ SIR-

SCOPE OF WORK

In order to carry out safety assessment of existing building (20 Nos.-2 to 3 storied load bearing buildings)
at Mussoorie, Dehradun with reference to relevant codes, seismic provisions, the scope of wark broadly

€ncompasses.

a. Visual, Physical measurements of 20 identified buildings at vulnerable locations of Mussoarie,

Dehradun.
b. Building safety assessment of 20 distressed buildings in Mussoorie, Delradun by adopting Rapid

visual survey Distress/Damage Study-Classification as per EMS 1998, Distress mapping, crack
Measurement.
¢. Damage Quantification.

MOCUMENTATION

The report will comprise of general details of the huildings viz. location on plan, salient features of sub-
structures and super-structures, assessment of vulnerable parameter for building safety, based on visual and
physical measurement, damage mapping, crack mapping, safety assessment viz RVS and EMS guidelines
ete. A Comprehensive report for the above study shall be submitted to MDDA, Dehradun in two copies

_immediately after completion of present work.

FNANCIAL DETAILS

The above study is to be pursued as consultancy assignment by CSIR-CBRI and funded MDDA, Dehradun.
The charges for detailed investigation (as covered under scope of work, above) will be Rs.20.00 lakhs
(Twenty Lakhs only) + GST (as applicable). These charges are worked out according to prevailing
guidelines of Council of Scientific & Industrial Research (CSIR), New Delhi of which CBRI is a constituent

“establishment. These charges include, expenses on manpawer, TA/DA, transport, equipment, consumables
& services computer usage and incidental expense. As CSIR is exempted from TDS, hence no deductions
from the consultancy fee shall be made toward incoie tax.

The total amount is payable in advance through a demand draft drawn in faver of Director, CSIR-Central
Building Research Institute, Roorkee. The bank details of account for the online transfer are as under:

»Name Director, CBRI, Roorkee
Ale No. 30269847968
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IFSC Code SBINOOT063S

GSTIN
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DURATION OF PROJECT

Total duration of the proposed assignment is worked out as 2 months. The Institute will initiate work within
L3 days after the receipt of the fee, Depending upon circumstances some changes may take place in the
propased overall duration based on mutual agreement as and when necessary. Sponsor will be welcome to
associate during the course of our work at site.

TECHNICAL SUPERVISION

The responsibility of CSIR-CBRI is limited to only technical advice, however, on request from MDDA,
Dehradun.

TERMS & CONDITIONS

Inputs from MDDA, Dehradun.

MDDA, Dehradun will provide all relevant information, drawings, ownership data etc., available
with them about the structure and sub-structure for identified 20 buildings under reference.
During the course of investigation at site an personnel of MDDA, Dehradun will be in contact with
the CSIR-CBRI team of scientists for providing easy access to the buildings, measurements, crack
mapping etc., external as well as internal and other incidental help like providing electrical
counections, clearance to use the instruments azar the building,

MDDA, Dehradun shall provide logistic support to the visiting team for their stay (on payment
basis by the team), local transport, access to officials / local bodies ete.

Submission of the report will conclude the assignment,

The execution or supervision of the recommendations will be the responsibility of from MDDA,
Dehradun

CSIR-CBRI will be accessible for technical discussion on the work. The responsibility of CSIR-
CBRI will be limited to technical matters only on the basis of data collected by CSIR-CBRI and
information provided by the sponsor. Any legal/contractual obligations on account of
implementation of the recommendations will be the responsibility of the users of the report.
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Name of Project: Slope Treatment work for protection of landslide near Galogi at
Dehradun-Mussoorie Motor Road (Km-25) in Distt. Dehradun under SDMF
SITE PHOTOGRAPHS

23 VS ST

Doorm Gaon, Uttarakhand, India

C3FC+8V, Jharipani, Doom Gaon, Uttarakhand 2a8122,
Lat N 30° 25" 19.04168" Long E 78° 4" 20.7a48"

22/0S /24 10: 94 AM

Google g & 1262 m
[ . v ' '] ) JRion A

e

C3FC+8V, Jharipani, Doom Gaon, Uttarakhand 248122, India . 31.89° C
Lat N 30° 25" 19.3692" Long E 78° 4’ 21.6544" A
22/05/2410:40 AM
F 245° SW
= @143 m &2

N 2 . - -

| Saling o Orrdn & Making of Bences
59




S Map Camera

Doom Gaon, Uttarakhand, india
C3FC+8V, Jharipani, Doom Gaon, Uttarakhand 248122, India

Lat N 30° 25'19.3332" Long E 78° 4' 21.3708"
1/05/24 10:56 AM

Installation of Self driven anchors (SDA-32mm dia & 13M long @2M C/C Bothways)

60
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Road

TIME LINE
Sl. Item As per scope Progress from Physical Progress Cumulative Target
No of work 06.05.2024 to Last meeting Progress Completion
30.06.2024 dated Date
06.05.2024
1 Clearing of site 1.0 Hect. 0.20 Hect 0.30 Hect. 0.50 Hect. 15-08-2024
2 Earth Work 40873.00 Cum 2000.00 Cum 10000.00 12000.00 Cum 31-08-2024
3 Making 5 Nos. 1 No 1 No 2 Nos 15-08-2024
Dumping Zone
4 C/ORCCToe 100.00 Mtr. - - - 30-11-2024
wall
5 P/F Weep holes 120.00 Mtr. - - - 31-10-2024
6 P/F PVC 3948.00 Mtr. - - - 30-11-2024
Drainage Pipes
7 Installation Of 32079.00 Mtr. 6300.00 Mtr 650.00 Mtr. 6950.00 Mtr. 15-10-2024
SDA (Anchors)
8 P/F Chain-link 9870.00 Sgm 1080.00 Sgm - 1080.00 Sgm 30-10-2024
Mesh
9 Shotcrete on 987.00 Cum - - - 15-11-2024
Slope
10 C/0O Catchment 567.00 Mtr. - - - 15-12-2024
drains
11 C/O Damaged 40.00 Mtr. - - - 15-12-2024
R/Wall in Valley
side
12 Restoration of 100.00 Mtr. - - - 31-12-2024
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Site Report

Degradable Slopes in Mussoorie

and suggestive remedial measures

June 2024
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Degradable Slopes in Mussoorie and suggestive remedial measures

Preface

In compliances of the instructions received during the meeting held on 20th May 2024, chaired by the

Secretary of Disaster Management at the Uttarakhand Secretariat, to identify vulnerable slopes for

Phytoremedial measures in Mussoorie, as mentioned in the suo moto news item published in the tribunal

dated 16th January 2023 titled "Joshimath Disaster a warning for Mussoorie" (NGT, 51/2023), a meeting

followed by a site visit of degradable slopes in the Mussoorie area was held at the DFO office premise in

11

Mussoorie on 27th May 2024.

DFO Office, Mussoorie

Nine sites were identified through a desk-based study using the GIS platform, in the presence of officers

from various departments as follows: (Attendance attached)

Shri Ramji Sharan Sharma (ADM, Dehradun)

Dr Deepak Saini (SDM, Mussoorie)

Mr Uday Gaur (SDFO, Mussoorie)

Mr R K Palk (AE, PWD, Mussoorie)

Mr S K Dimri (ASO, UKPCB)

Dr Ruchika Tandon (Senior Geologist, ULMMC)
Mr Ashish Prakash (Geologist , GSI)

APt

10
11
12
13
14

Dr Kamini Bisht

Mr R S Gusain

Mr Aniket Thapliyal
Mr Lekendra Rana
Mr J K Tripathy

Mr Rajesh Naithani
Mr S P Gairola

s A2

(Assistant Geologist, DGM)
(Executive Engineer, Irrigation)
(TA, DGM)

(Irrigation Div. Vikashnagar)
(Acting S E, PWD)

(EO, NPP Mussoorie)

(Range Officer, Forest Dept,

Mussoorie)
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After identifying the sites within the administrative boundary of Mussoorie, a field survey was
conducted. This report includes observations and proposed remedial measures for all visited

sites.

Location of Selected Sites:

The figure below shows the locations of the 9 selected sites, each marked within a 5 km
buffer radius from Mussoorie clocktower, highlighting degradable slopes within Mussoorie's

administrative boundary.

Site Map of Mussorie

& 2=Motidhar B
3 = Batagaad Jabrkhet
4 = Jabrkhet
5 = Aphill Estate
6 = Anda Khaet
7 = Anjuman Estate
& = NPP Land

&, 9= Mear JP Band
Maijor Roads

— Buffer Boundary

MNagar Pallka Parishad
Boundary of Mussore
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Table 1 : Locations and status of sites (courtesy: Forest Dept, Mussoorie)

EEs &= &1 A afeTer LTI aff @ Fenfrm Tt AT
gfRefey

1 Hrfeweme 54T 30" 27 0.87" T8 O' 11.47" | arRiErT o qfA | AR °9 WATT AR5

2 Hifewme 5491 30726° 57.80" | 787§ 54.46" | BTG o= ofH | AT O AT AN

3 STENEd YeC 30°27 16.60" | 78" 7" 16.02" | Freh o= 9 Y OTfetdnt / 9O
ATETITS, JHA, =iofAofao

4 WEYET SICC 30" 27 481" T8 6" 38.96" | ST 99 WA Y OifetenT / Uaaiel /
HEE |1 U e wof*ofédo

5 afer wd 30° 27015337 | 787534157 | die 4A R qifetdnt / vaaie
TR aTEu IS | =rofofao

& 3gFA s/ 30V 27° 16907 | 78957 20,057 | Froft o= 9 Y OTieteRT / SO
BRECUTEED sitofHofao

7 TR oot A 30" 27 9,817 7875 25.46" | S qifetsT IR Glietent / 9daiet /
g g =, sSfa ofigs HId #7 | SArofHofao
ST 8 | afa

8 SodloTE =TS 9TH 30" 27 0.04" 78753127 | o0 99 Ud R Ot/ OaeTe S
I | =rearfersst fa | SofHofao

9 Tuifes see ud 30" 27° 29.03" | 78" 5°' 39.51" | f=ral @9 wd =Y OietdT /9T
rarferant "rrearferest A | @ofofao

The observations and suggestions of all the visited sites are as below
I. Sites 1 & 2 (Motidhar 5B)

a. Observations

Site-1 (Figure 2 & 3) is located adjacent to Site 2 (Figure 4 & 5) along National Highway (Tehri Road)

and exhibits similar geological and geomorphological features described below:

e Both sites are within the Reserved Forest Area.

e The area remains dry, receiving rainwater only from higher elevations during monsoons.

e The slope averages approximately 40° in steepness, with a wide valley and sparse vegetation. It
varies from very steep (up to 70°) to gentler slopes (<30°) in some areas.

e The soil cover is thin, with no exposed rocks at accessible sites, and shows several erosional
features.

¢ Developing first-order rivulets carry soil and deposit material in areas with gentler slopes.

e The presence of few check dams/pits that promote vegetation growth are present on slope. These

structures block eroded soil from upper surfaces, allowing bushes and grasses to grow naturally.

’Q’f W ﬂ@}}"

9
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Settlements are observed near the roadside, with a few houses constructed on terraced slopes,

possibly after modifying the natural slope

Figure 3: Photo exhibiting Erosional features along developing seasonal rivulet
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Figure 5 shows the closer view of Site
Suggestions

e Phytoremediation measures are recommended for Site 1 and Site 2, including the installation of
check dams and planting local species/grasses to stabilize the slopes and prevent further
degradation.

e It is crucial to ensure no illegal constructions or excessive human interventions, especially near

developing drainage systems, as these slopes exhibit primary signs of soil and slope degradation.
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e The Forest Department is instructed to undertake further necessary actions such as
contouring/surveying the area and identifying/planning proposed check dams and
plantation areas on contour maps for both Site 1 and Site 2. To facilitate this, DEM

generation through drone survey or DGPS should be conducted.

II. Site 3 (Batagaad/Jabarkhet Estate)

a. Observations

e The slope below the road is extremely steep (approximately 80°) and densely covered

with vegetation.

o There are no significant anthropogenic activities observed at this site, except for a few

shops near the roadside.

e Civil mitigation measures have already been implemented below the main road to

enhance road safety.

e The rest of the surrounding area does not indicate any major concerns regarding

destabilization.

o Small patches of weathered surfaces have been observed from the roadside on very steep
slopes. These surfaces have been present for many years according to temporal Google

platform data, indicating that they are not newly developed.
e The area is densely covered with vegetation, and there are no signs of creeping observed.
b. Suggestions

Mass wasting processes are natural geomorphological activities inherent to hilly areas, sustained
by natural processes such as weathering, deposition, and vegetation growth, unless disrupted by
human activities. Therefore, no mitigation measures are necessary at this site. However, it
appears that debris has been dumped above the existing civil structures, indicating a need for

monitoring and prohibition of such practices (Figure 7).
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Figure 6 Google view of Site 3

Figure 7: Stepped Retaining wall provided at Site 3

s A2
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III. Site 4 (Jabarkhet
Estate)

a. Observations

e A quartzite rock cliff
is exposed along the
road section.

e The exposed rock is
particularly strong, but
the blocks are
irregularly jointed,
posing a risk of
rockfall primarily

affecting vehicles.

e The site is located away from any

Figure 8 photo exhibiting the rocky slope prone to rock failure

settlements.
o Below the road, the slope is steep (approximately 80°), suggesting a thin soil cover.
o Erosional features are observed towards the valley side, a common occurrence in hilly

terrain, but they do not appear to pose a risk to natural resources or habitation.

b. Suggestions:

e Since the site below the road exhibits erosional and mass wasting processes, which are
natural dynamics in hilly areas and given its distance from settlements, it requires no
major concern.

e Rock catchers should be installed above the road to mitigate accidents caused by rockfall.

< B e
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IV. Site S (Ajhill Estate)
a. Observations:

e A newly developed scarp has been observed at this site along the left flank of the stream
at two different elevations.

e The stream bed is moderately to steeply inclined, with settlements situated above.

e There is no exposed rock and the soil cover appears to be thin.

e [t was also noted that waste material/soil has been dumped at various sites, which may
give the illusion of landslides. Such practices should be monitored by the Nagar Nigam,
and further cutting in the area should be restricted.

e Downstream of the stream, houses have been constructed in an unsafe location (possibly

encroachment). Expansion of such areas for habitation should be restricted.

Figure 9: The Google view of Site 5 shows the development of seasonal streams and two new landslide scarps (denoted by
stars).

~ B

10
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b. Suggestions:

e There is an initial development stage of landslide scars along a rivulet, necessitating the
installation of check dams and retaining structures.

e Vegetation can be planted along and beside the check dams to stabilize the soil and
prevent further erosion by rainwater.

e A comprehensive plan and design, including contouring and placement of civil measures,
are required at this site. DEM generation through drone survey or DGPS tools is
recommended based on the accessibility of the area.

e The irrigation department, in consultation with the forest department, should initiate

further work to select appropriate plant species that can help restrain soil erosion

V. Site 6 (Anda Khet)

a. Observations:

e There are no
identified issues
of  degradable
slope at this site;
only construction
debris  (Malba)
has been
dumped, which
has created the
appearance of a

landslide in

Google  Maps,

prompting its selection in Figure 10 : Google view of Site 6

GIS platform analysis.
e The entire area is densely covered with thick vegetation

e The road is stable and no cracks were observed on road surface

B

11
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e There are no exposed rock outcrops, and there has been no cutting of hillsides.

VI Site 7 (Anjuman Estate)

a.

Observations

The majority of the area surrounding this site is dominated by limestone, dolomitic
limestone, and shale. These rock types are highly soluble in water, with solution action
being particularly selective and occurring in areas where the rock is crushed or faulted.
Crushed rock material (dark black in color) is observed towards the right side of the
bridge, making this area prone to landslides.

A shallow landslide scarp is present on the right side of the bridge, with smaller scarps
developing towards the left side.

On the left side of the bridge, there is a seasonal stream (nala) that transports loose
material during rainfall. Sediments collected in a siltation tank constructed at the road
base beside the stream are presently clogged, indicating that the soil-forming material is
loose and susceptible to erosion by rainwater. Furthermore, this tank is connected to a
culvert that diverts rainwater towards a major stream at the base of the hill, but it is filled
with waste material.

A fault is observed in this area, increasing the likelihood of landslips.

Suggestions

Retaining structures should be installed on both sides of the bridge below the landslide
scarps

The clogged siltation tank must be cleaned regularly after the monsoon season.

Dumping of waste material at this site should be prohibited.

Mitigation measures should be implemented at the landslide site after detailed
investigations.

Installation of check dams along the seasonal rivulet has been recommended.

The PWD department must submit the design and proposal, and carry out contouring of

the area or DEM generation through Drone Survey.

12



Figure 11 exhibiting the conditions of slope at Site 7

13



555

VII Site 8 (NPP Land)

a. Observations

e At this site, there is a shallow landslide scarp on the left side of the nala and a dumping
zone on the right side.

e The dumping zone has an angle of approximately 50° and is located near a settlement,
requiring attention.

e A sub vertical shallow landslide scarp is present at the base of the hill. While it does not
currently affect habitable areas, further development of the scarp due to toe cutting could
potentially harm the road above the landslide scarp. Therefore, civil mitigation measures

are necessary.

b. Suggestions

e A retaining or protection wall is recommended at the toe of the landslide (right side of the
nala) and at the dumping site (left side of the nala).

e The dumping zone could be reformed into a stepped shape, and plantation or
bioengineering measures should be planned at this site to enhance stability.

e Contouring of the slope may be necessary for further design of mitigation measures at
this site.

e The irrigation department should take the lead in planning, designing, and submitting

proposals for this site.

N 14
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Landslide

Figure 12 . Dumpiong Zone and Shallow landslipe scarp present at site 8
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VIII Site 9 (Near JP Band)

Observations

e Along this site and at the road embankment, there are presence of three adjacent narrow

rivulets that carry soil material during the monsoon and deposit it along the roadside.
e A smaller scarp has developed due to slope cutting by rainwater.
e Geomorphologically, the slope is steep (approximately 60-70 degrees).
b. Suggestions:

e To reduce the velocity of rainwater, check dams should be installed along with culverts to

effectively divert water.

Figure 13 exhibiting the degrade slope along seasonal rivulet at site 9

e (Considering the development of smaller landslide scarps or degradable slopes near the
roadside, the installation of jute nets is recommended. These nets will stabilize the slopes

by preventing soil erosion and promoting natural vegetation growth.

16
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Conclusions:
The intensity of soil erosion and mass wasting in the Mussoorie region is influenced by various

factors including geomorphological processes, geological structure, precipitation, slope
characteristics, land use/land cover, and infrastructure development. Even minor changes in
slope gradient can significantly impact erosion and mass wasting due to the thin soil cover over

steep slopes in the area.

In Mussoorie, the predominant litho unit is limestone covered with thin layers of soil, which is
generally strong and massive. The slopes are steep, dry, and devoid of natural springs across all
nine visited sites. Major deep-seated landslides are not common in the area; instead, minor scarps
occur near habitation and along seasonal rivulets, primarily triggered by heavy monsoonal
rainwater, as observed at sites 5, 7, and 8. Sites 1 and 2, falling within Reserved Forest areas,
exhibit degradable slopes, while other locations show minor scarps, common in hilly
environments. Many sites have dumped materials that may falsely appear as landslips on Google

Maps.

Geologically and geomorphologically, Mussoorie differs significantly from Joshimath in terms
of climate, absence of springs, rock and soil types, and the absence of major perennial river
systems. As a result, issues such as subsidence, road cracks, and creeping observed in Joshimath
are not evident at the visited sites in Mussoorie, highlighting the distinct geological settings

between the two areas.

Nevertheless, considering the active geomorphological processes, plantation and/or civil works
can be planned in identified sites based on accessibility& necessity and the recommendations

provided in this report.

(Mr. Aniket Thapliyal) (Dr. Kamini Bisht) (Mr. Ashish Prakash) (Dr. Ruchika Tandon)
TA, DGM Assistant Geologist-DGM Geologist-GSI Senior Geologist, ULMMC

A #""&’ o ﬂt‘@
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LAND SLIDE AREA
MUSSOORIE FOREST DIVISION

JOSHIMATH DISASTER A WAENING FOR MUSSQORIE

SITE NAME-MOTIDHAR-5B 1%" & 2"°

Cost-124.00 (Lakhs)
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The Joshimath disaster refers to a series of land
subsidence events in the town of Joshimath,
Uttarakhand, India. The area has experienced
gradual sinking and cracking of buildings and
infrastructure, exacerbated by matural and
anthropogenic  factors. This includes heavy
construction, unregulated development, and seismic
activities. The situation has raised significant
concerns about the safety and sustainability of
development in ecologically sensitive regions like
the Himalayas.

Mussoorie Project Introduction:-

In the context of Mussoorie, another popular hill

station in Uttarakhand, several projects aim o
address similar concerns of environmental
sustainability and disaster preparedness:

1.Sustainable Development Initiatives:- Projects
focus on ensuring that development in Mussoorie
is carried out sustainably, taking into account the
fragile ecology of the region. This includes
regulated construction practices, improved waste
management, and measures to  prevent
deforestation and soil erosion.

83
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2.Disaster Management Plans:- Initiatives to
create robust disaster management plans that
include early warning systems, evacuation plans,
and community awareness programs. These plans
are critical in regions prone to landslides,
earthquakes, and other natural disasters.

3.Infrastructure  Improvements:- Upgrading
existing infrastructure to be more resilient to
natural disasters. This involves retrofitting
buildings to withstand earthquakes, improving
drainage systems to prevent flooding, and
constructing safer roads and bridges.

4.Environmental Conservation Efforts:- Projects
aimed at conserving the local flora and fauna,
protecting water sources, and maintaining the
natural beauty of the region. This can involve
reforestation projects, protection of springs and
rivers, and eco-tourism initiatives.

84
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5.Community Involvement:- Engaging the local
community in planning and implementing these
projects, ensuring that their needs and knowledge
are incorporated into sustainable development
strategies.

The goal of these projects is to ensure that Mussoorie can
continte to thrive as a tourist destination and residential
area while preserving its natural environment and

mitigating the risks of disasters similar to the

Joshimath incident.

85
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Site Maps

% Site Map of Mussorie

Figure } Lecation of sthected sites of tegradable ‘q‘-"l ¢y in Musvoorie
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Site Images

Fionre il [,g_-n:_:Eg' view of Site

valet
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i; Goosle view of Site 2 showing wide valley, many seasonal rivatets and erostonal/depositionad environment
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Project Summary of Cost

Tt Romath DY eogdey A-

Wlechl h‘d

For Mussaorie

Raror @1 TR w0 9 ® srta AdER wovo 5(@) vum W wE fedy W @ sta g—vefn & ¥ SR el
SlodloaRo /Siofosmo( #gd ¥9, Hl 99 W )

Division

Range

Beat

Work detail

Unit

1 Year 27 Yaar 3 Year Total
N Place t Rate
i PEW Flna!nda Plnzy Finalncta Pilly Finn]ncla Phy., | Financial
IR0 Ha. | 11060 12 | 1327200 | 10 | 1106000 1] 0 22 | 2433200
1| TN | TR ok s -
BOTHHID Ha. | 19800 0 0 12 237600 10 198000 22 435600
(& @)
' 0RO Ha. | 13970 0 1] ] 0 12| 167640 12 167640
5 (e )
| =z |doememd | No | 21020 | 10| 210200 8| 168160 8| 168160 26 546520
# i % (5.00x1.20Mt)
! ARNTE No | 42740 | 15| 641100 | 10 | 427400 8| 341920 33 | 1410420
[ E Fwen(6 Mt)
E el =T No 3100 1z 37200 | 10 31000 8 24800 30 93000
(2x1 Mt.)
g e No | 10500 6 63000 4 42000 4 42000 14 147000
(5x4 Mt}
TR 79 No 165 | 150 | 247500 | 100 | 165000 | 101 166650 | 3510 579150
(3x0.45x0.30) 0 0 0
m'm <5 No | 12000 6 72000 4 48000 4 48000 14 168000
Total 15§ 259823 w:_ 222512 10: 1157 l;! 3683 598053{]
T AHOTE W 2 WO 51964 44503 23143 11911
FA - 2650164 2269663 1180313 6100141
Amount in Lakh Rs. 26.50 22.69 11.80 61.00
5. | Divisi Ra Beat | Work
N i 3 " ,,:ﬁ e u: : ::t: 1# Year 2" Year 39Year Total
Pllay Fin ai ncia P?_}' Fiualmtin P{. y Fln:;ncia Phy. | Financial
1| 790 | A8 GOGISINO Ha | 11060 | 12| 132720 | 10| 110600 | () 0| 222433200
(e o) o 0 0
NageusING Ha | 19800 0 0| 12| 237600 | 10| 198000 22 | 435600
(e o)
E mMﬁ Ha | 13970 0 ) o 12 167640 12| 167640
E SROA0 7 No | 21020 10 | 210200 10| 210200 8 168160 28 | 588560
‘g i (5.00x1.20M
: )
E P No | 42740 18 | 769320 10 | 427400 8| 341920 36 | 1538640
E AFEn(e ML)
| TS T No 3100 12 3rzo0 | 10 31000 8 24800 3n 93000
| @x1 Mt)
| e No | 10500 6 63000 4 42000 4 42000 14 147000
| (5x4 Mt)
i No 165 | 150 | 247500 | 120 | 198000 | 970 | 160050 | 3670 605550
] (3x0.45x0.30) 0 0
. 2% | No | 12000 6 72000 4 48000 4 48000 14 163000
Total 155 2726420 Hg 2300200 1“2 1150576 | 3848 | £177190
Y FIHNHE 2 2 wea—- 54528 46004 23011 123544
oo A | 2780948 2346204 1173581 6300734
Amount in Lakh Rs. 27.80 23.46 11.73 63.00
Grant Total 54.30 46.15 2353 124.00
] <
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s
IR BT AH- W W /Tex) B gHAeiaT 3

Zrodoar=o / Sodloszo
werafa urafis gAYearEs (gousoanvo) wT &g 1.00 Fo &F H
UTFFH
ierrinti mos | L w |H/D aty. Rate em o Amount
:. Discription m. e
e ad
1 [wdeor va dwia= srt i gawE AEfes. Taw s s B e BeOR
(Y #o % 010 #o W 5 Ere. wUFE =N 4 e A AR i
21) :
2 [ fafaren @ getomizA e 1gomel 20uolm | L0 #0400
3 [ade wfnfes @ (@ e dounoudo Hidd duw|  L00He| acioofe T 46100
He], W T B T H, ge g HE)
4 [t &t @l Awa w0 (F0 120 WMo, | 00| - | R 9asame] esroo wfa sy | 6435450
~ z L L7k L 2
o—amere # oso Mo T £ 045 Ho T )
015 o 9far wfed) @ (TR oA
@y, g @ e g vl wite)
: e
85 35 TwTE 1.00 Hal 1821.00fut i 182100
6 gt @ famfer s 200¢tants]  371.00] nowo | 10 742,00
7 [wfas ot @ FRIE / ferd, AfeT el ud wnae @@ | 20000Me 5.81 {ufa '.:’“’, 1162.00
(=A%)
8 [wey wdt T wart @i, 67 BT J-1-| 300 fosofoas 67 No| 132.000efs | T 2644.00
yuo, 11 (200 Jorfio Bid do)
9 |fvsmor wfem &1 BEio 1.00 Ha| 1261.00s0 i 1261.00
-
10 |aifas war o B H B ETH OED] RS 200 No 13.00{ufy e 260000
11 [inr @1 @t (e o) 200Plants|  1g67[sfy | 3934.00
12 faft va e wweror o 100 Ha| 11500.00(f | °"0 | 1150000
13 (e v yEEe 200 Plants 1.55fufh o 310,00
i i
14 |3 T 7 vEwEm 90 qd 9 @ Wi, (@9 @ @9 10 fo oy  SMomn| 9ssoofuir | [T | 7904.00
|9 -qh_ 10533150
15 YR U apfredTEaY — 10533150 X 0.50%% i 5266
b
16 |am ==t et -1-1- 533150 X 050 L 526,60
A ke a1 kRl
[
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1

17 [asmm &m ot FroeR ol Prlee G X L I B
iy amet fer, T T A
o R W
18 leretem - W@ wfimw 2 P 105331.50 X 1% S 1053 32
HYTTR— a5
19 form amEiEE Wu— 105331 50 X Bl ity 21663
o9 T—- 5265.59
wor o @1 ATT— | - At aOr
I wo—| - 11060000
vogoeo— fidy ad
1 |resr s wrd BB ETETH CET [T J00Ma] 235 e | O 470.00
§LZ
2 Yo o6 o Rahe o -~ [200pians| 41 e | % 82800
11
3 ik gem - FE e aoopiants] 1367 s | TV | 273400
4 ldra srwr o faeTEE hfc 200 Plants| 442 ju R #84.00
5 |wd 4 dra e 9 e wrd 300 | 030 pOS 67 Far| 10.00 |ufl st &70.00
i1
& lafte det o P, = W A wE 200 plants{ 581 fum [ OO 1162 00
7 (g dEre & Ay =@ SR s Mo | 1oowal 20200 [uiy | LD | 29200
A T H W W g g T 4
Gl
8 |xw¥m (12 7) {10 20 SRR HTTER) 12 month| 98800 [sfr | LT | 1185600
o7 ThT— 1BA96.00
9 [mmiwe oa eI — =61 * osma | - | On e
10 |sm wwmor = TR 10 m e T [ ', YT
11 [gerrioer &8 1 Frereh gd e Ll ¥ 12 S HiR Xy
[ég e fovmn, T@-3WW 3 9 s
= TR -
Y
12 [arafom @rm— RO BRI / RS0 J w |- 15 150
e A
13 = Wmﬂ a— RS9 00 i g1 '-L. EYEL &
¥y AT— s
i =g A 19840,80
— 19300.00]
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93

T T
1 [eft ol ) P, e v wfee @ @ AR Joortans| seL | o | o | useanof
2 [ S % e o ok 5 A AR e Ao | 100e) 2200 @ | Ty | e
el £ R
3 [zE™ [12 HT%] [10 ﬁ{] IR qﬁm‘{] 12 Month| 988.00 | Wi ;"_“ 11856.00
37 Th- 1331000
4§ |7 T e - B N B CE
5 &7 T wd B0 | s [ 050% 55
6 [gEmw & @ Frrt 1@ Pl &g 789 13000 f  x 1% Rl T
v, 8- 399 9 7 T 9
7 ot a- woh edtm / wmedme- | POW] x B T 13310
8 |51 3t @ mom| x [ R
30 Th- 1 w0
T o &1 g 1397550
7 - 1397000
9 7 & a- 144370.0)
q
g il qﬂﬂ‘hﬂ%ﬂ
e g A
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Estimate
AROSRO ¥T¥ AFeH (Size- Length 5.00 Mt) frafor o w3
g Discription Nos | L | W WD | aty. [unt| Rate | Amount
N. | R}
aRoaR0 T8 Hedw Prmfor @i
- i [x]1]6.00 3,25 18.50/Sam | 3800 741.00
| frera # m HEH T s
ferEiepeeT ol a1
1 m‘\'ﬂ?ﬂ? 45 =R _b"?j 1ix}1]500 1.25] 050 3.13|cum | 225.00) s0m 1017.25]
Sl cFY
Rl EH B 2
3 |amoarozr 3o on PR fg weRl 9 fEE 39
Wﬁ 1ix}j1]5.00 125 050 3.13]cum
R R R A A Tl [6o0] (oais [ 1.20 % 30| cum
+ 2
It'::ﬂl‘ﬁﬁﬁiw 1 jx{2]3:00 m;ﬂﬂ 050 1.65} cum scc::
Toua TT0B|Sqm [1739.00] 4 | 19265.12
wH - 21026.37
T Wo— 21020.00
Rate Analysis for one cum masonry
Mussoorie Range, Mussoorie Forest Division
Cartage of Stones from 1 Km. distance
1 e B e R o1 T TRt 91 @ 852.00
2 lioo = 3 w1 s00 FER AX 80% 31 x 1 x | 496.00
3 [s00 HrEX B WE 60% 16 X ] x| 20 38400
Total 1739.00
Certified that the above leads are corect to the best of my knowledge and materials are not
Jvailable at the shorter distances than the above mentioned distances.
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Diagram of R.R.Dry Check Dam (6.00 Mt.} (ot to scale)
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Estimate

aTaRae ATEN (Size- Length 6.00 Mi) Frafor wrd sen
'_;‘ Discription Nos L w [ H/o| aty. [unit] Rate “;:‘ Amount
| lomese g g oA Eoul 1|} 7 500|176 0.60] 825cum ] 32500 T}W 1706, 25
&3
2 lamou 2 derd o REE @1 oliosro e oIrel @ e
qfvars # wm O WY 500[ 1.75] 0.60] 5 25jcum
F{qY T A e B.00| 1.50] 1.00] 9 00jcum
o awet T |5 2 (LLeros)| 1.50] 0.50]  1.35[cum
2 e
Totm| TEBOlcum |1739.00) s+ | 27128.40
a5
3 e @ wrm- g @ 59
afiam &
wne 4+ ANl s 500[1.75 17.50]Sqm
s 4 ik a2 500 060] 6.00[Sqm
arda A 1 s] 2 175] _ | 080] 2 10pSam
T AT 8-
B + A 1 Is] 2 B.00) 1.50 18 o0lsqm
a3+ A i |s] 2 600] . |1.00f 1200{Sgm
et o i |3 2 TE3] | 1.00] S.00[Sgm
£E ar H-
W 4 A T [5] 2 JL0*0E)| 750 F] rn'!'sqm'
2
A+ e T |d 2 [{0s08) Jo50] 090jSgm
2
e A 1 [ 2 1.50 050F 1.50)50m
Tolal]l 63.70]Sgm
sirgd Afhr 1o ufen i " i 3 [3 345@;
b il o . 0.0 Sqm HOR
Mosnfn §1 EH] T BN TEEL (1% 14 Crn (8 page ) Fo 07 [Sam| 149.00| v, | 104404
SN TR T W aEEn 9 waEn Wi e 7007fsqm | Basw] Mom 1 58579
5 |chosmte am g # e 0w WA OE 108[Na  [1000.00] 5 1000.00}

LGl qin—-| 40860.87

e we—3 ¥ ohosmio T g @1 WY {8 Wi uflogwodio

1878.2
@ arr- mw.fa

Cartage of Stones from 1 Km. distance

Rate Analysis for one cum masonry, Devalsari Range, Mussoorie Forest Division

1 Wo- um.mr

1 o Tt a @era fef ol wu g o W 859.00
2 |100 wrev @ Wy s00 ey o 80% 31| x 1 x 0 496.00
1 lspo drew @ W 60% 16 x * 20 384,00

Total 1735.00
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Diagram of Crate Wire Check Dam {6 Mt. Lanth) (Not ta scale)
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Estimate

Tl T (Size- Length 2.00, Hight 1.00) Frfor & g

s, Discription Nos | L W H/o |Gty | unit | Rate “;:‘ Amount

N (Rs}

| Wﬁﬂﬁﬁhﬁﬂwﬁé’[m £ |11 3.00 0.80 240{Sqm | 3g00f 91.00
CFY

Eidell 41

-

e e f 2 qem e | TR 0.60] 0.30| 0 3&foum | 32500) (1| 11700

3 Jomooro g el @t foeg -
gﬁmﬁ q 1 200 0.60] 0.300 0.36kcum
ijﬂ‘ﬁ?i?ﬁ 1]l Z,w@iﬁj 1.00] 1.31{cum %
Total| 1.67)Sam | 173000 ET 29504 13
7@ G- 3112.13]
q1 wi— 3100.00

Rate Analysis for one cum masonry, Mussoorie Range, Mussoorie Forest Division
Cartage of Stones from 1 Km. distance

1 [3R e @ damw M T TRl @ P 859.00
2 100 Hrex @ ax 500 AR @ g0% | 3 1 20 496.00
3 |s500 fiex & TR 60% | 16 x|2]|x]| 384.00

Total] 173%.00

Certified that the above leads are correct to the best of my knowledge and materials are not
svailable at the shorter distances than the above mentioned distances.
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Diagram for Gully Plug (Not to scaie)
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Estimate

- (Size-5.0054.00 Mt) Frfor 14 B

Discription Nes | L | W | Wo | oty |ust] Rate | Amount
s Rs
T fwfor wd-
. L
Te-aTe i gﬂ @ | 11 600] 500 30.00(Sgm| 38.00 iﬁ 1140.00
i
TS B A

- ¥ 4R e, Be P
s GER HOF W WE Pkl s | 400 | (=09 9 cum

A0 Bl
el

1|1l 300§ 400 (L] 20 cum

Total | 2900fcum | 32500 “:: PERCHT |
L}

4l

o - 10565.00

7 W0- 10500.00

100
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Diagram for Chal Khal (size 5.00%4.00%1.00 MIT.) (Not to scole)

5.00 Mt
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F Estimate _\

Fex g9 P s a3

5 Discription Nos| L w | /o | aty. |unit Rate Amount
N, N
1 mmﬁmwﬂmﬁﬂﬂmwwﬁmwm—
) |aey & = Y and ﬂ;ﬂ TRoolo4sl0.30]  1]=e| 137.00{%0%0 1.37
# da wita
3 |oey wa @ EEE 1113.0010.4510.30 1w | 132.0005f@ 132.00!
4 |@wcy 2u @ Baes | L] 3.0010.45)0.30 w2 | 10.00[5 10.00
el ®1 4-ae 20 Hodo
T Joled WE ol
5 |oee g @ @ e | | X & s lwz| 10.00f 10.00
(v o) :
6 |au gl @y 11 13.00{0.45]0.30] 0.01]g0 1152.00]ufz 11.52
Total 164.89]
qT Ho— 165.00

G

ﬁ%*’@ “ﬁ%ﬂ 5 AT _
Ciaice) LR
mqd
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Estimate

e ——

w@mﬁﬁﬁwwﬂwr

5. Discription Nos L | w | WD | Qty Rate | item | Amount
N. - o (Rs)
et &% / Rerst e e
| |t g o v @ | ]} 200490 2000{Sam | 3spoo{CrY | T60.00
31
]
e 3R wEr, wera @
T GHATTEET BT L e | 200 5= o90feum
2 bre wime iixlil o0 ] 200] 120 |1assjeum
SO
Tatal | 24.30jcum 325Amf oy 7807 50
42
3 5 : 508
i H oTOWTRD SIS e . ;
3 ﬂﬁm, R tldilaom] 30| 020 | 2ae0feum | 173900 :’: 4173.60}
w1 @EAl Bl HR e
LG - 12071.1
ar wo-— 12000,00)

Rate Analysis for one cum masonry, Mussoori

e Range, Mussoorie Forest Division

Cartage of Stones from 1 Km. distance

lwwﬁﬂ%mﬁﬂmﬂmmﬁaﬁm 859.00
2 |100 #frex @ ww s00 HEX TH go% |31 | «x 1 | x| 20 496.00
3 |so0 Hze & I so% |16 | 2 | = 20 384.00

Total 1739.00

Certified that the above leads are correct to the best of
availabla at the shorter distances than the above mentioned distances.

my knowledge and materials are not

(3E)

AR T T, Y
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Diagram for Percolation Tank 4.00x3.00x1.00 Mt. (Not to scale)
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Annexure No. 6
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UTTARAKHAND PEYJAL NIGAM

Actual Photographs of
Mussoorie Reorganization Water Supply Scheme

v,

! -

— AP

iRk ALCAMERA Water Treatment Plant
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Annexure No. 7
RTINS STl Ad SU@8 &g ara—arer v sl

Mussoorie Forest Division, Mussoorie
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Annexure No. 7

Mussoorie Forest Division, Mussoorie
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o famior 9 faer sufifer/ fafaam

— CHAPTER —1

TITLE AND COMMENCEMENT

SRR/ fRffaw R

e

DE EIH]TIONS
gfRHTeTg

-8

EDURE FOR SU ISS10 F BUILDING

ICATION AND OCCUPATION,
4 e /4 % Bgel ﬁl Ffariard

17-2

SITE DEVELOPMENT PARAMETERS FOR BUILDINGS/ PROJECTS

OTHER THAN SPECIAL TOWNSHIP

———

APPROACH ROAD- MINIMUM EXISTING WIDTH /
WIDTH AS PER MASTER PLAN

WA W @ fewE Aan dier/Feri A
fuffa <erg

23

4.2

MINIMUM PLOT AREA

qRguel P A S

4.3

MIXED USE

R sy @ gREeEN

44

SITE LOCATION- OTHER PARAMETERS

AU ¥ I e
(o) solftgd @ €
(§) o @ A
(@) R g W A
() el TrAT Bl IyYE

@) Conservation of Heritage Sites including

Heritage Buildings, Heritage precincts and
natural feature areas ]

I — 5

CHAPTER -V

GENERAL BUILDING REQUIREMENTS

Hqa a9

5.1

HEIGHT OF THE BUILDING MdT @] 4T3

9.2

EXTERIOR OPEN SPACES/SET-BACKS
(31) e 46 , SETBACKS
(39) 3 <id & 7H W

DISTANCE BETWEEN TWO BLOCKS

(/) 9T 4% § BT RELAXATION IN SETBACKS
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597 Annexure No. 9

UTTARAKHAND PEYJAL NIGAM
MUSSOORIE SEWERAGE SCHEME
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Actual site photographs of STP (Handed Over to Jal Sansthan)
scheme

2 : ‘"'_;-"' e T : ,'-"." _ . T i \... ;
Londour North (0.80 MLD) Bhatta fall stp (3.12)
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Actual site photographs of STP (O&M by Peyjal Nigam)
Mussoorie sewerage scheme

-

Londour South (1.30 MLD)
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Actual site photographs of STP Under Construction
Mussoorie Sewerage scheme

STP0.70 MLD

¥

Arcedia

T

Dhobi Ghat STP 0.50 MLD
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Uttarakhand Pollution Control Board
Performance Monitoring of STPs located in Mussoorie Area, District Dehradun

Annexure No. 10

Sampling Point
Name of the Sewage Inlet of STP Outlet of STP
S.N | Treatment Plant Fecal
0. (With Capacity) pH (zg/li) (;:/i) pH (1?1:/2) (r::/i) (%'13;33
ml)
January, 2024
1.3 MLD STP at
1 | Landour (S), 7.36 | 155 153 8.80 | 10.0 11 540
Mussoorie.
) 3.12 MLD STP at
Bhatta fall, Mussoorie. | 7.03 | 145 143 7.54 9.2 09 220
0.8 MLD STP at
3 | Landour (N), 6.80 | 155 152 832 | 9.2 10 130
Mussoorie.
1.2 MLD STP at
4 | Happy Valley, 6.84 | 175 177 7.89 8.8 09 170
Mussoorie.
0.9 MLD STP at Kurli
5 | Bazaar, Mussoorie. 6.65 180 182 7.98 9.2 11 170
February, 2024
1 1.3 MLD STP at
Landour (S), Mussoorie 6.71 | 150 147 7.11 9.2 10 350
) 3.12 MLD STP at
Bhatta fall, Mussoorie. | 6.62 | 140 136 7.30 8.8 08 110
0.8 MLD STP at
3 | Landour (N), 6.90 | 150 148 7.87 | 9.6 10 140
Mussoorie
4 1.2 MLD STP at Happy|
Valley, Mussoorie. 7.13 | 170 173 748 | 9.2 10 130
0.9 MLD STP at Kurli
5 | Bazaar, Mussoorie. 6.95 185 189 7.78 | 10.0 13 280
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March, 2024
Inlet of STP Outlet of STP
pH | BOD TSS pH | BOD | TSs | cop Cif::rlm
1.3 MLD STP at
1 | Landour (S), 6.89 | 155 153 7.50 | 10.4 12 540
Mussoorie

3.12 MLD STP at

2 | Bhatta fall, Mussoorie.

STP found closed and non — operational at the time of visit
(Date of inspection — 04.03.2024)

0.8 MLD STP at
3 | Landour (N),
Mussoorie

6.80

145

142

7.35

10.0

11

210

1.2 MLD STP at
4 | Happy Valley,
Mussoorie.

7.17

175

180

7.84

10.0

12

170

0.9 MLD STP at Kurli
5 | Bazaar, Mussoorie.

7.37

190

195

7.62

9.6

12

220

April, 2024

1.3 MLD STP at
1 | Landour (S),
Mussoorie

6.85

160

157

7.18

9.6

11

40

350

3.12 MLD STP at

2 | Bhatta fall, Mussoorie.

7.71

150

148

7.87

9.2

10

40

170

0.8 MLD STP at
3 | Landour (N),
Mussoorie

6.94

150

146

7.28

9.2

10

30

140

1.2 MLD STP at
4 | Happy Valley,
Mussoorie.

7.22

180

184

7.46

10.8

13

40

280

0.9 MLD STP at Kurli
5 | Bazaar, Mussoorie.

7.29

195

198

7.70

8.8

10

30

170
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May, 2024

Inlet of STP

Outlet of STP

pH

BOD

TSS

pH

BOD

TSS

COD

Fecal
Coliform

1.3 MLD STP at
1 | Landour (S),
Mussoorie

6.96

170

168

7.35

9.2

10

40

220

3.12 MLD STP at

2 | Bhatta fall, Mussoorie.

7.48

160

156

7.70

8.4

08

30

94

0.8 MLD STP at
3 | Landour (N),
Mussoorie

6.78

160

158

7.47

10.0

12

40

350

1.2 MLD STP at
4 | Happy Valley,
Mussoorie.

7.35

190

195

7.62

11.6

15

50

350

0.9 MLD STP at Kurli
5 | Bazaar, Mussoorie.

7.15

200

205

7.49

10.0

13

40

280

June, 2024

1.3 MLD STP at
1 | Landour (S),
Mussoorie

7.65

155

160

7.82

8.0

09

30

170

3.12 MLD STP at

2 | Bhatta fall, Mussoorie.

7.54

150

160

7.66

10.0

08

30

140

0.8 MLD STP at
3 | Landour (N),
Mussoorie

7.12

190

176

7.49

8.4

10

30

140

1.2 MLD STP at
4 | Happy Valley,
Mussoorie.

7.39

155

165

7.53

10.0

09

40

220

0.9 MLD STP at Kurli
5 | Bazaar, Mussoorie.

7.66

180

173

7.93

9.6

10

40

170
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July, 2024
Inlet of STP Outlet of STP
pH | BOD TSS pH | BOD | TSS | COD Cflffc::m
1.3 MLD STP at
Landour (S), 7.20 | 165 169 7.63 8.8 10 40 140
Mussoorie
3.12 MLD STP at
Bhatta fall, Mussoorie. | 7.39 | 155 161 7.85 9.6 10 40 210
0.8 MLD STP at
Landour (N), 6.90 | 180 176 7.36 | 9.6 11 50 110
Mussoorie
1.2 MLD STP at
Happy Valley, 7.18 | 170 178 7.70 | 9.6 11 50 280
Mussoorie.
0.9 MLD STP at Kurli
Bazaar, Mussoorie. 740 | 190 195 7.80 | 10.0 | 12 50 210

August, 2024

1.3 MLD STP at

STP found Non-operational because sewage line was damaged due to

Landour _(S)’ landslide. (Date of inspection: 13-08-2024 ).

Mussoorie

3.12 MLD STP at

Bhatta fall, Mussoorie. | 7.25 | 150 155 7.68 8.8 09 30 140

0.8 MLD STP at

Landour (N), 6.97 175 178 7.50 | 10.0 | 12 50 170

Mussoorie

1.2 MLD STP at

Happy Valley, 7.31 165 171 7.88 | 10.0 | 13 50 350

Mussoorie.

0.9 MLD STP at Kurli

Bazaar, Mussoorie. 7.13 180 184 7.94 9.2 10 40 170

pH | BOD | TSS | COD ColFi :E:I‘n

Sewage Treatment final effluent standards (As Notified | 590 | 30 | <100 | - <1000
by MoEF&CC).
Sewage Treatment final effluent standards (As per 5.5-9.0 10 20 50 | 230

Hon’ble NGT order).

Note: All values are in mg/l except pH, Fecal coliform (MPN Per 100 ml).

skokskosk
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gAY F0-0135-2632251 had Fo -0135- 2632039

E-mail: nppmussoorie@gmail.com

RefNo... [43.3./E 0. Date: 25.09.2024

To,

The Additional Director,

Urban Development Directorate,
Dehradun

Subject: Regarding submission of Action Taken Report with respect to your letter no:
2814/890/SBM/NGT/O.A. No. 51 of 2023/2023

Respected Sir,

In response to your letter dated September 9" 2024 with reference no:
2814/890/SBM/NGT/O.A. No. 51 of 2023/2023, we are hereby submitting our action taken report
with respect to the point no 13, 14, 15 & 16 as per the NGT letter’s Preventive and Remedial
Measures.

We are sharing the report in draft word as well as PDF format, as requested by you. The report
consists of brief about the actions taken along with supporting photographs as deemed necessary.

///J';?/ J—f

~

Executive Officer
Nagar Palika Parishad Mussoorie

U e STy
TR qiferer aReg, =
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NAGAR PALIKA PARISHAD MUSSOORIE

PREVENTIVE AND REMEDIAL MEASURES

13. The regulations related to waste management should be strictly followed. Dumping sites
around water bodies should be strictly restricted to prevent pollution threats on the important
sources of drinking water of the city. QR code based Digital Direct Refund System should be
implemented for management of plastic waste. IEC activities to be promoted amongst visiting
tourist towards solid waste and plastic waste management.

Actions taken with respect to compliance of point no. 13

S.No.

Action/Activity

Description

Compliance of Solid Waste
Management Rules 2016
with specific reference to
Rule 22

On an average, around 15 — 18 TPD of total waste is
generated in the ULB and processed.

A Material Recovery Facility (MRF) of 20 TPD
capacity established at IDH, Tehri Bypass Road
Waste is being processed as per the SWM Rules
2016

The dry waste is being sorted and recyclable
materials are recovered from the waste received at
the plant

The weighing of waste received and processed is

being recorded with the help of weighbridge with
digital machines

A Bio-Methanation plant of 8 TPD capacity
established at IDH, Tehri Bypass Road

Waste is being processed as per the SWM Rules
2016

The organic kitchen/wet waste from bulk waste
generators is being processed in the plant

The gas is being trapped and stored in the storage
balloon

There is a provision to generate electricity from
the stored gas

Restrictions of dumping of
Solid Waste near the water
bodies

Nagar Palika Parishad Mussoorie frequently holds
meetings & workshops with the Sanitary
Inspectors and Supervisors to create awareness
regarding prevention of dumping near the water
bodies

The Executive Officer has instructed to check and

penalize the offenders dumping waste near water
bodies

|3 Status of QR code based | e Meeting conducted with Stakeholders
' Digital ~ Direct Refund | ¢ In progress for further action

r System

4 IEC  Activities towards | e

Solid and Plastic Waste
Management

Total 11 NOS awareness activities have been |
conducted towards awareness of Solid and Plastic

Waste Management during the last month |

o
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. IEC report attached as Annexure-1

Photos of MRF Centre with Weighbridge
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Meeting with Supervisors and D2D collection staff regarding prevention of dumping
waste in Water Bodies
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610

14. Strict measures should be made to promote the usage of bio-degradable materials and ban
on use of SUP should be strictly enforced.

Actions taken with respect to compliance of point no. 14

SNo| Action/Activity Description
Nagar Palika Parishad Mussoorie conducts regular
drives and inspections in all the wards
Special drives for The Supervisors have been instructed to penalize the
1 enforcement of banned offenders
SUP items The action taken report is mentioned in the following |

table

Promotion of  Bio-
degradable alternatives of
banned SUP items

Citizens are being sensitized regarding use of Bio-
degradable alternatives of banned SUP items

The street vendors and shops are sensitized regarding
use of Bio-Degradable items and to encourage people
towards using cloth bags

Nagar Palika Parishad Mussoorie has floated a tender
for the establishment of cloth bag vending machines at
Mall Road, Mussoorie

1EC Activities

[EC activities are being conducted in collaboration
with NGO Hilldary, D2D collection vendor and
supervisors. Report attached as Annexure-1

Action taken in Plastic Waste Management

Inspection | Offenders | No. of | Confiscation/Seized Fine Awareness/Publicity
Fines Amount Campaign
5793 330 330 | 42.70KG 1,66,600/- | Hoardings, 4
Vehicles including
Swacchata Rath
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m_ Local pe()]:_i]e_ should be involved in the Environmental Conservation programs and
' awareness /training on landslides, mountain risks etc. to be initiated.

Actions taken with respect to compliance of point no. 15

S.No.

Action/Activity

IEC activities

Description

Total 11 NOS awareness activities have been
conducted towards awareness on landslides and
mountain risks etc.

The awareness programs were conducted along
with the [EC of Solid and Plastic waste
management.

Report attached as Annexure-1

16. Registration of tourists should be done acording to carrying capacity of the area, |
especially the available parking space, guest room availability, etc. Tourist can be charged for

visiting the Mussoorie area and the payment can be utilized for managing waste and
cleanliness.

Actions taken with respect to compliance of point no. 16

S.No.

Action/Activity

Description

1

Registration of tourists
and provision of Eco Tax

Eco-tax is being levied from the tourist vehicles
entering to Mussoorie by Nagar Palika Parishad,
Mussoorie. Collected tax is being used for
environment and tourism development activities of
Mussoorie.

e
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NAGAR PALIKA PARISHAD MUSSOORIE

Annexure-1
(Date _ Activity |
14-08-2024 | Awareness Drives on Schools |
27-08-2024 | Meeting regarding waste segregation in Hotel Portrait i
| 17-09-2024 | Awareness Drive through Swachhata Rath under Swachhata he seva campaign.
18-09-2024 | IEC in Hotel - 4 way segregation & On-Site
processing of wet waste
19-09-2024 | MSW meeting - Sensitization on 3R, Domestic
Bio-Medical & E-VWaste
20-09-2024 | Household meeting
21-09-2024 | Cleanliness drive at CT/PT
‘ 21-08-2024 | Inspection of Mall Road = SDM Mam
| 22-09-2024 | Swachhata he Seva — CTU at Sanatan Mandir Landour
|
_.‘ 23-09-2024 | Swachhata he Seva — CTU at Clock Tower Parking
‘ 24-09-2024 | Swachhata he Seva - CTU at Library Bus Stand
|
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e

H EJ GPS Mmap Camera "¢

Mussoorle Uttarakhand, India
CaWH+MPW, Musscorie Rd, Dhobl Ghat, Mussoorie, Uttarakhand
248179, India
&4 Lat 30.4488B95°
Y Long 78.079216"°
21;09;24 13:47 AM GMT +05:30

Mussoorie, Uttarakhand, India
F33M+97P, The Mall Road, Mussoorie, Uttarakhand 248179, India
Lat 30.453648°

Long 78.083061°

21/09/24 12:23 PM GMT +056:30

o
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Mussoorie, Uttarakhand, India

Shop 132 Bazaar, Luxmanpurl, Rajmandi, Landour, Mussoorie,
2 Uttarakhand 248178, India

Lat 80.466671°

J L L] 0
" - Long 78.090148
(annnle F*

142



Annexure No. 12

Uttarakhand Poﬁﬁ%ion Control Board

Awareness Activities on
Solid Waste Management and Climate Action

Activity 1
Dated : 3 June, 2024
Location : Mall Road, Mussoorie

The Uttarakhand Pollution Control Board alongwith Waste Warriors,
introduced “Kachra Man” as a superhero in Mussoorie. These ‘Kachra
Man’ individuals roam around draped in waste material to attract tourists
and raise awareness about the types of waste we generate.

These Kachra Man's roamed around on the most famous Mall road of
Mussoorie speaking to approximately 30 people on the above mentioned
topic of single-use plastic. Their aim is to educate a large number of tourists
about the importance of reducing waste and using less plastic

Glimpses of the activity at Mall Road, Mussorie.
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Activity 2 623

Dated : 7 June, 2024
Location : Santura Devi Temple

Uttarakhand pollution Control Board conducted a clean-up drive alongwith
Waste Warrior near Santura Devi Temple located on the national highway
towards yamunotri, Mussoorie with the participation of 30 people from
police department, shopkeepers & market association. A total of 300 kg of
waste was collected which contained a majority of single use plastic, Multi
layered plastic and tetrapak. These clean-ups are always an eye opener for
the participants as how littering effects the environment and also to
understand how difficult it is to retrieve the waste thrown. This initiative
has definitely educated people on the need of source segregation and the
harmful effects of dumping.

Mussoorie/Kempty:

itment, Our Future

\\\\\

Glimpses of the Cleanliness Activity at Santura Devi Temple, Mussorie.
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Activity 3 624

Date: June 11, 2024
Location: Mall Road, Mussoorie

On June 11, 2024, a rally was organized at Mall Road in Mussoorie to raise
awareness about the harmful effects of single-use plastics. The event saw
enthusiastic participation from more than 100 individuals, including students
from four government schools, local people, and representatives from Keen and
the Nagar Palika. The rally commenced at 11:00 AM from the starting point at
Mall Road. Participants carried banners and placards with messages highlighting
the harms of single-use plastics. Slogans such as “Say No to Plastic,” “Protect
Our Environment,” and “Choose Reusable” echoed through the air as
participants marched through the streets.

The active involvement of students from four government schools played a
crucial role in spreading the message of environmental conservation and
emphasizing the urgent need to reduce plastic usage. Additionally, some
residents joined the rally, demonstrating their support for a cleaner, plastic-free
environment. The presence of Keen and Nagar Palika members reflected the
community’s collective effort in addressing environmental issues.

Glimpses of the Rally at Mall Road, Mussorie.

Uttarakhand Pollution Control Board
46 B, IT Park, Sahastt'adharaRoad, Dehradun
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Unigue Doc. Referenca
Purchased by

Description of Documenit F
Propariy Description ;
Censidersiion Price {Rs.)

First Pary ;
Second Party ;
Stamyp Duty Paid By :
Stamp Duty Amount(Rs.) :
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;-anmf;ering Services Pvt. Lid. (hereinafter called Consultants), havine its registered office at
601, Surmount, Opp. Iscon Mega Mall, 8. G. Highway, Ahmedabad - 380013 through

: » duly appainted its General Attorney. Certified photocopy General Power
of Attornev is apneved herewith; Consultants include its

assigns, executors and administrators.

[*Note: If the Consultants consist of more than one Entity,

O3 the above shouid be pariially
amended to read as follows:

“... and a consortium consisting of the following entities, each of which will be jointly and
severally liable to the Client for all the Consultants’ obligations under this Contract, namely,
Softa Geotechnical Pvt, Ltd. (hereinafter called the “Consultants” )"]

WHEREAS

{a) the Client has requested the Consultants 1o provide certain consultancy services as
defined in this Contract (hereinafter called the "Services"):

(L) the Consultants, having represented to the Client that they have the required
professional skills, and personnel and technical resources, have agreed to provide the
Services on the terms and conditions set forth in this Contract;

* Al notes should be deleted in final text.

NOW THEREFORE the parties hereto hereby agree as follows:

1. The following documents attached hereto shall be deemed to form an integral part of this
Contract:

(a) The General Conditions of Contract (hereinafter called "GC");
(8)  The Special Conditions of Contract (hereinafier called "SCMY
(¢)  The following Appendices:

This RFP document and conditions therein shall be deemed to be part of the Contract
Agreement,

[Note: If any of these Appendices are not used, the words "Not Used” should be inserted below
riext 10 the title of the Appendix on the sheet attached hereto carrying the title of that Appendiz.)

Appendix A: Szivices and Facilities Provided by the Client

Appendix B: Description of the Services/Scope of Work

2. The mutual rights and obligations of the Client and the Consultants shall be as set forth in the
= .

Contract. in pariicuiar:
A
2 \v ;"VF
/




Ti.qe_ Objeciive of the project is to Prepare GIS Based Base Map. Existing Landuse hlap.
Digital Master Plan, Zonal Plan. Composite Sajra Map Mosaic.  Online Geoportal and
Online Web Application, of MDDA Area. :

1.1 As per the Uttarakhand Urban and Country Planning and Development Act 1973, the
relevant provisions for formulation of Master plan shall be followed.

et CAEL < | it . ,
52 The Master Plan beino prenared will includs. kit not ke limited fo. the follewing acpects:

i) Location, physiography, linkages, climate, regional setling

ii) Historical background

iii)  Brief description of city, review of existing Master/ Development Flan, issues related
to implementation of existing master plan

iv)  Spatial growth of the town & direction, incorporation of new areas

v) smographic data including population (urban/ rural. ward-wise, male &female),
literacy rate, growth of population, workers and non-waorkers, occupational structure,
etc shali be collected — as per current & past Census data.

vi)  Employimant generating activities — existing and potential vii)Industries—existing and
potential. elc.

#lity Commercial activities including retail and wholesale business, warehousing and
godewns, mandis, rural markets, ete.

ix)  Government and semi government offices and government reserved areas.

x)  Educational facilities (Govt./Private) including universities, colleges(engineering,
medical, arts, science, commerce, law, etc.), schools (higher secondary, secondary,
middle, primary, nursery, ete.) vocational training centres, etc.

xi)  Medical facilities (Govt./Private) including hospitals, dispensaries, primary health
centres, veterinary. ayurvedic, homeopathic, etc. .

xii) Social, cultural and other religious activities xiii)Other community facilities including
cremation and burial grounds Xiv)Physical infrastructure — electricity, water supply,
sewerage, solid waste management, telephone, etc.

xvy Recreational facilities including parks, open spaces, mela grounds and playgrounds,
semi-public recreation, ete.

xvi) Agricultural use including dairjes, orchards, nurseries, reserved forests. etc.

xviiy Cirenlation facilities including airport/railway stations and yards. road transport
ieirminals, stands for buses and trucks, parking, ete.

sviiiyFroposals/ commitments by Central/ State Governiment, concerned Local Body,
development authority, ete,)

xixz) All vacant lands under government owhnership Xx)All forest lands and van chowkies

x5, Places of tourist and heritage importance both natural and manmade including natural

arens, [nivs and festivals, ete.

{‘\"‘
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e and Institutional Framework, institutional structur
evelopment authority, urban inprovement trust, ele.
on  Plan. identification of prajects and phasing,

LSy

xxv) Utilizy

¢ — municipal bodies,

resource  mobilization

SR ThA T M e, SRR Lo . | : E i
S Ghlization of Gadastral nnp o W extnnl af individosl 1

R A

=2 3natial giribute coilection and veit ng of Base Map

b
a

To provide authenticity to the information, value-addition of spatial features will be done
through collection of attribules and the same wil| be vetted by Competent authority for

D i = A I e e JanT T4 PR, R IR e 2 4 = :
turther usage. The laver-wice Spatial atlvibutes as per the proforma given in Desian &
Standsrds will be entleater finm the field by the ¢

AT 1 -l 1
& Consultapt wo tha the diaf ©n

2 oAt final bace man
i

can be generated which can be used as a nput to the plan formulation,

2.3 Urban Databaoss Creation

Urban and socio-economic data Is an input to be used tg study the existing situation,
identification of issues and formulation of proposals and projections. While most of the data
to be collected is secondary. some crucial data may be required to be coliected from
primary surveys. An indicative format for data collection is provided in the guidelines, Data
analysis will be presented sector-wise, in the form of chapters in the draft Master Plan
document,

Databases tc be created and surveys to be conducted — including janduse supvey.
sociosconomic, tratfic and transport and other surveys will be as pper the standard guidelines

4.4 Formulation, of Master Plan
The horizon vear for the draft master plan will be 20 years-.

The draft proposals will use existing Master Plan/Zonal/Regional plans, district plans and
will incorporate proposals of other departments

The draft master plan wil) specify the aims and objectives for the development of the city/
Town.

Contents of the draft master/ development plan document will be as per URDFEF]
Guidelines and statutory provisions of the Uttarakhand Urban and Country Planning and
Development Act 1973,

&

D TIVIE/ PAYVIGENT SCHEDULE

The time schedule/payment echedule of the consultancy fee will be as tollows on the
recommendation of Monitoring Agency UfTWDDr".:.\_:

\
§
&

Gfg
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;n Deseriptan Time Diziiverables Iile stone Poyiment  as «_
No. r.:‘]-ﬂs' -
1 repert [1¢ doys i conien of [ %] ___5% __h,
(euception rapory will fnelude sception I
detalls  of work with s Report
haressary time and resources
deployment aloig  wiih
software, instruments & fisld
related  information.  Alsa
include  secondary  data
zoliection infar
suome o wark)
I
I
42 | Mobile App Jor Dats] X+20 Certificate of iz 5%
collection (it wonld include Muobile App on
Anp which wiil be used for store
data  collection from line
Gepartment. The scope alse
cavers that data should come
to  MDDA server  for
gathering information)
=
3 | Web Portal (Establishing off X+30 | Installation and M2 0%
Web GlS portal, which will Hosting of Web
be used for displaying and GIS Portal with !
querying Digital Master Plan sample data on l
as per specification given in server '
HFP. This portal will also
link with Mobile app for data
collection. This will also
contain dashboard  for
tracking various projects of
MIDDA)
| |
L | '
N \
[
\ }\.
w et
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ction and
Sajia Maps {This fask will
include the collaction of ah

Sf_-;"f' shipar ﬁ@_--.l..;q-'-._-; o

Coliap stanping of

!
PEDLA aves (ipm :'*5;J¥;£'i'=".:|
line department and scanned
all maps, Raw copy of scon
maps and mosaic of Sajra
maps will be submitted to
DDA Defore maliing
further use of

SejrafiChaery

mansg)
naps)
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T —

K60

Sesnmesd Sajra

Maps (Two
Copy in digital
forn)

Submission of Procured

Bat ffltc data
{T will include

1‘1 ocurement of Batellite data
al 80 cm or better resolution
and as per specification, the
licenses of data shall be in
the name of MDDA, It shalj
e the comsullant
responsibiity to procure the
cloud frea deta in stipulated
fime frame and af
Government of Indis rate,
Consuitant shall submit »
copy of original data to
MDDA  before doing any
correction or rectification on
data.)

K90

Raw Satellite

Data tn digital

form DVD or
Hard disk

4

10%
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’—%‘ Rectification of Sateliite data] X+120 Rectified S F 5%
! (This task will include DGPS Satellite data in
' | survey for ortho :ectai"mho;, DY D/Hard disk
| Pof  cotellils  dats.  Fisal
' vectified data which witl be
ased  for existing  land
use/Base map/iectification of} :
Sajra maps/lViaster plan ete|
Final vectified satellite dain
will  be approved by
CDIIH"I]IIE“ formaed by MDDA
G £ r; Lj\_ R R
I mnsu‘tani In the repository
of MIDDA)
7 | Sajra/ ihasra Map | X+1i65 Wosaic of 10%
Digitization Village
boundaries from
Sajra/Khasra in
-shp format
[EEE] > : |
3 | Creation of Base Map and| X+255 Base and G 10%
existing Landuse map with Existing
spatial  attribute  collection Landuse map
and wvetting of base map 16 hard copies
(This  task  will include and ong ia
intensive field worl) digital-
DVD/hard disk
|
Y | Submission of Draft Master HA300 10 Copies of 7 15%
Plan/ Deaft Zonal Plan along Draft Master
with Data Analysis Report, Plan for display
Projected Requirements, and available on
Issues & Potentials, Drafi web porial
proposals and uploading on
Web portal for display
J
|
m
L i
N \
\
20 wferg
TSR R i
‘rm'f“"]
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_rT____T_ e e s e et
14 i freparation Fina) f#'iasferl X+330 10 Copies of i w8 15% _|
| Plan and Final Zonal Plan Final Master ang |
‘ and Online Visualization Zonal plan and II
J available on [
| | ! Gulice for
‘ { visualization in
| GIS form
! 11 | On Completion of Support 15 5%
eriod
peri .___,______L__-_._.
Note:-

(1} The consultancy charges for performance of the services under the contract shall be paid by

the MDDA in terms of percentage of the total project cost {as quoted by the Successful
Bidder),

(1) The client shall pay the Consultant, the Goods and Service Tax (GST), on prevailing rates
as applicable on the consultancy charges but the contract price is exclusive of GST.

(i) It is expected that consultant has quoted amount considering all requirements for
satisfactory performance of the services included in ToR. If the consultant has not
considered any component for performance of the services, no extra payment shall be made
on this account.

(iv) The total period for completion for the assignment does not exceed 11 months. All the
digital data including imageries, GIS base map, Thematic maps specified, data analysis
report, Layer wise spatial attributes ete along with all the linkages for the deliverable shall
be handed over to
MDDA,

(v) The payment will become due on approval of the stage reports and on raising of bills/
invoice by the consultant after the approval of the stage report. The processing time of the
payment will be 60 days for final payment and 30 days for all other payments.

(vi)Consultant will require to submit complete source code / technical manual and installation
guidelines whatever s required by mdda for smooth functioning/management of the
software developed by consultant at all the stages wherever required,

{vii) Consultant will also require to make arrangements to link the proposed GIS base
software to the ongoing Map approval system of mdda in a manner that any
approved/rejected plan gets reflecied on the provided/created GIS based master/zonal plan.
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MaRS Planning & Engineering Services Private Limited
92, Maltikun; Jyotipath Dibdih,
Doranda, Ranchi - 834002

Ry To Prepare GIS base map, Existing Land use Map, Digital
Master Plan, Zonal Plan, Composite Sajra, Map mosaic,
Online Geo portal & Online Web Application of MDDA
area B w1 B W F |
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