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ANNEXURE 1.1 : LIST OF NOTIFIED VILLAGES 

S.No Name of Villages District Longitude Latitude 

1 Maharajgang Hoshangabad 78.46429 22.71103 

2 Nayagaon Hoshangabad 78.43874 22.71579 

3 Ghogri matha Hoshangabad 78.4425 22.70425 

4 Amadeh Hoshangabad 78.43636 22.67732 

5 Raitwadi Hoshangabad 78.42187 22.68221 

6 Madho Hoshangabad 78.40464 22.67686 

7 Bori Hoshangabad 78.40213 22.68853 

8 Dokrikheda Hoshangabad 78.37633 22.65786 

9 Choka Hoshangabad 78.37167 22.64446 

10 Aanhoani Hoshangabad 78.35181 22.63494 

11 Muharikhurd Hoshangabad 78.33859 22.64513 

12 Muharikala Hoshangabad 78.30226 22.66343 

13 Sanghii Hoshangabad 78.28484 22.66993 

14 Sehra Hoshangabad 78.16963 22.5831 

15 Kamti Hoshangabad 78.15882 22.60744 

16 Tekapar Hoshangabad 78.15037 22.58358 

17 Sarangpur Hoshangabad 78.14555 22.57775 

18 Ghogri Hoshangabad 78.12046 22.58567 

19 Mangaria Hoshangabad 78.10279 22.59454 

20 Urdaon Hoshangabad 78.09624 22.57956 

21 Kharpawad Hoshangabad 78.07262 22.57528 

22 Pathai Hoshangabad 78.03309 22.60285 

23 Tawanagar Hoshangabad 77.97639 22.56691 

24 Ranipur Hoshangabad 77.95484 22.56772 

25 Chicha Hoshangabad 77.91397 22.54456 

26 Daudi Hoshangabad 77.89123 22.52201 

27 Chatua Hoshangabad 77.90593 22.46937 

28 Jhunkar Hoshangabad 77.90672 22.42959 

29 Kotmi Hoshangabad 77.90457 22.40127 

30 Maruapura Hoshangabad 77.89348 22.37951 

31 Chichadhana Hoshangabad 77.89974 22.37151 

32 Ladema Hoshangabad 77.8942 22.37073 

33 Bardha Hoshangabad 77.91484 22.33553 

34 Dhasaii Betul 77.9483 22.32502 

35 Kelipunji Betul 77.99334 22.30717 

36 Bhatodi Betul 78.19238 22.38626 

37 Baruth Chhindwara 78.29046 22.40346 

38 Dundalum Chhindwara 78.28078 22.38458 
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S.No Name of Villages District Longitude Latitude 

39 Chhatiaam Chhindwara 78.31345 22.3877 

40 Kurrai Chhindwara 78.34644 22.41302 

41 Alimod Chhindwara 78.37416 22.39472 

42 Bijori Chhindwara 78.4486 22.37362 

43 Sangakheda Chhindwara 78.45733 22.36393 

44 Kundaidhana Chhindwara 78.47338 22.36198 

45 Nishan Chhindwara 78.53165 22.40401 

46 Umardole Chhindwara 78.54858 22.3972 

47 Belkhedi Chhindwara 78.56243 22.41129 

48 Lukkhadhana Chhindwara 78.57616 22.41081 

49 Anjandhana Chhindwara 78.57781 22.42217 

50 Bandhan Chhindwara 78.5465 22.51054 

51 Dundi Chhindwara 78.5416 22.50832 

52 Aaditoria Chhindwara 78.51853 22.57712 

53 Jhirpa Chhindwara 78.51465 22.59659 

54 Khanchari Chhindwara 78.50298 22.59473 

55 Navatola Chhindwara 78.50639 22.59775 

56 Karer Chhindwara 78.50785 22.60683 

57 Matkuli Hoshangabad 78.45486 22.59284 

58 Chhirrai Hoshangabad 78.47814 22.59286 

59 Chillod Hoshangabad 78.45909 22.60774 

60 Khari Hoshangabad 78.44981 22.61203 

61 Mohagaun Hoshangabad 78.4489 22.60754 

62 Malli Hoshangabad 78.43623 22.59764 

63 Pisua Hoshangabad 78.40352 22.59627 

64 Bindakheda Hoshangabad 78.41941 22.58834 

65 Mehandikheda Hoshangabad 78.43892 22.58256 

66 Pachmarhi Hoshangabad 78.42086 22.45545 

67 Fiferi Hoshangabad 78.53644 22.51033 

68 Manakachar Hoshangabad 78.5295 22.55292 

69 Devi Hoshangabad 78.40429 22.66339 
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ANNEXURE 1.2: CHAPTER WISE 

1. Planning a green landscape 
2. The strategies 
3. Theme plans 
4. Livelihood issues 
5. Ecotourism, interpretation and conservation education sub-zonal tourism master plan 
6. Research, monitoring and training 
7. Permissions, organization and administration 
8. Conclusion 

1.2.1 Planning a green landscape 

1.2.2 The Strategies 

1.2.2.1 Eco-friendly Land Use Planning 

Table 2- 1:Exiting land use table 

Land Use /Land Cover Area (sq km) 
Percentage to Total land 

cover area (%) 

Agricultural Land 115.95 15.35% 

Built up 6.25 0.83% 

Forest 573.03 75.84% 

Waste Land 18.34 2.43% 

Waterbodies 42.03 5.56% 

Total Area 755.60 100.00% 

                  Source: State IT department- Bhopal 
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Figure 2- 1:Existing land Use/Land Cover for STR 
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1.2.2.2 Areas for Sustainable Development 

 

 

Figure 2- 2 Concept of proposed development in Eco Sensitive zone of Satpura Tiger Reserve 
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1.2.2.3 Suggestive Guidelines for Development 

 

Figure 2- 3: 1 km from Protected area Boundary Map 
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Figure 2- 4:Waterbody Conservation Map 
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Figure 2- 5: Slope more than 20° in STR 

Source: NRSC-Bhuvan 
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Figure 2- 6: Green corridor (Tiger) of STR 
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Figure 2- 7: Green corridors of STR 

 

1.2.2.3.1 Status of Pachmarhi Sanctuary  

 

Table 2- 2: Villages to be excluded from Pachmarhi Sanctuary 

S.No Name of the Village Type of Village Tehsil Area in Hectare 

1 Chirrai Revenue Village  Pipariya 230.436 

2 Mehandikera Revenue Village  Pipariya 102.561 

3 Bindakera (Dhabri) Revenue Village  Pipariya 129.66 

4 Maili Revenue Village  Pipariya 66.83 

5 Chillod Revenue Village  Pipariya 127.716 

6 Matkuli Revenue Village  Pipariya 458.837 

7 Mohgaon Revenue Village  Pipariya 144.19 

8 Chandan Pipariya Revenue Village  Pipariya 97.021 

9 Pisua Revenue Village  Pipariya 308.507 

10 Khari Revenue Village  Pipariya 235.424 

11 Tekapar Revenue Village  Pipariya 460.348 

Total 2361.530 
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Table 2- 3:5ƻǎ ŀƴŘ 5ƻƴΩǘǎ ŦƻǊ ǘƘŜ 5ŜǾŜƭƻǇƳŜƴǘ IƻǘŜƭǎ ŀƴŘ wŜǎƻǊǘǎ 

Sl.No 5ƻΩǎ 5ƻƴΩǘǎ 

1 1.Adhere to Fire Safety Protocols: 

Compliance with National Building Code 
(NBC) & Local Fire Safety Norms: Ensure 
that the facility conforms to the fire safety 
provisions outlined in NBC (Part 4), which 
covers aspects such as fire-resistance 
ratings, fire exits, fire suppression 
systems, and evacuation procedures. 
Install automatic fire alarm systems 
(AFAS), fire extinguishers (portable and 
fixed), and hydrant systems in accordance 
with BIS standards. 

Regular Fire Safety Audits: Conduct 
periodic fire drills and inspections, as per 
IS 14435:1997 for fire safety audits, 
ensuring that all fire exits and fire alarms 
are operational, unobstructed, and easily 
accessible. 

Evacuation Plans: Maintain fire 
evacuation floor plans and emergency 
escape routes, updated quarterly. Fire 
evacuation drills must involve both staff 
and guests to ensure swift evacuation in 
case of emergencies. 

1.5ƻƴΩǘ ±ƛƻƭŀǘŜ [ƻŎŀƭ ½ƻƴƛƴƎ ƻǊ 9ƴǾƛǊƻƴƳŜƴǘŀƭ 
Laws: 

Illegal Construction: Never undertake 
construction or expansion projects without 
obtaining necessary zoning clearances from local 
municipal corporations and state planning 
authorities. For projects in coastal or ecologically 
sensitive zones, Coastal Regulation Zone (CRZ) 
clearance is mandatory under the Environment 
Protection Act (1986). 

Environmental Violations: Avoid polluting natural 
resources (water, air, soil) by discharging 
untreated effluents into rivers, lakes, or other 
water bodies, as such practices are strictly 
prohibited under CPCB regulations and 
Environmental Protection Act. 

2 Maintain Hygiene and Sanitation: 

FSSAI Compliance for Food Safety: Ensure 
compliance with the Food Safety and 
Standards Act (2006) and FSSAI 
Regulations 2011, covering food hygiene, 
storage, handling, and preparation. The 
food service operations must adhere to 
HACCP (Hazard Analysis Critical Control 
Points) principles. 

Sanitation and Waste Management: 
Implement IS 10500:2012 (Drinking water 
specification) for potable water 
management and deploy Wastewater 
Treatment Plants (WWTP) that meet 
Central Pollution Control Board (CPCB) 
standards. Solid waste management 
protocols must follow Municipal Solid 
Waste Management Rules (2016) for 
segregation, recycling, and disposal. 

Pest Control: Ensure that pest control 
operations comply with IS 14476:1997 
(Guideline for pest control in food 

5ƻƴΩǘ hǾŜǊŎǊƻǿŘ CŀŎƛƭƛǘƛŜǎ ƻǊ wƻƻƳǎ: 

Fire and Safety Overload: Never exceed the room 
occupancy limits defined by fire safety norms. 
Ensure that occupancy per room adheres to the 
guidelines prescribed in NBC (Part 9), which 
specifies minimum room sizes and the number of 
occupants per room. 

Infrastructure Stress: Avoid overloading 
electrical, plumbing, or HVAC systems beyond 
their designed capacity, as this can lead to system 
failures or safety hazards. 
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industry). This includes regular 
inspections and safe chemical handling to 
avoid contamination. 

3 Offer Environmentally Friendly Practices: 

 Energy Efficiency Compliance: 
Implement energy-efficient measures as 
per the Energy Conservation Building 
Code (ECBC), which includes the use of 
LED lighting, high-efficiency HVAC 
systems, and renewable energy sources 
(e.g., solar power systems). 

Water Conservation Standards: Use 
water-saving devices like low-flow 
faucets, dual-flush toilets, and rainwater 
harvesting systems in compliance with IS 
15797:2008 (for water conservation). All 
wastewaters should be treated in 
accordance with CPCB guidelines. 

Green Building Standards: Hotels and 
resorts should strive for LEED (Leadership 
in Energy and Environmental Design) 
certification or follow standards set by the 
Indian Green Building Council (IGBC), 
focusing on reducing carbon footprints 
and adopting sustainable practices. 

5ƻƴΩǘ bŜƎƭŜŎǘ ²ŀǎǘŜ 5ƛǎǇƻǎŀƭ ƻǊ tƻƭƭǳǘƛƻƴ 
Control: 

Improper Waste Management: Disposing of 
hazardous waste (e.g., chemicals, oils, medical 
waste) in an improper manner violates CPCB 
norms and poses environmental and health risks. 
Proper waste segregation, storage, and disposal 
must follow IS 9235:1979 (solid waste 
management standards). 

Non-Compliance with Water Treatment Norms: 
Failure to treat wastewater and discharge 
untreated sewage into natural bodies is a 
violation of the Water (Prevention and Control of 
Pollution) Act, 1974 and CPCB guidelines. 

4 Ensure Accessibility for All Guests 

Compliance with the Rights of Persons 
with Disabilities Act (2016): Ensure that 
the facility complies with the accessibility 
standards outlined in the RPWD Act for 
the design and operation of accessible 
pathways, elevators, and washrooms. 

Barrier-Free Architecture: Ensure that all 
public spaces are designed to be 
accessible to persons with disabilities, as 
per IS 4963:1987 for barrier-free design in 
buildings. 

Signage Standards: Install universal 
signage (braille, tactile indicators) as 
prescribed in IS 15394:2003 for 
accessibility. 

5ƻƴΩǘ !ƭƭƻǿ ¦ƴƭƛŎŜƴǎŜŘ ƻǊ LƭƭŜƎŀƭ !ŎǘƛǾƛǘƛŜǎΥ 

Illegal Activities: Never host gambling events or 
allow illegal drug consumption on the premises, as 
this is prohibited under The Public Gambling Act 
(1867) and Narcotic Drugs and Psychotropic 
Substances Act (1985). 

Unlicensed Alcohol Service: Serving alcohol 
without the proper liquor license (state-specific) 
is a serious violation of state excise laws and can 
lead to penalties or suspension of operations. 

5 Maintain Quality Customer Service: 

Service Quality Standards: Ensure that 
the service quality meets ISO 9001 
standards for customer service 
excellence, focusing on systematic 
feedback collection, grievance redressal 

5ƻƴΩǘ LƎƴƻǊŜ DǳŜǎǘ tǊƛǾŀŎȅ ŀƴŘ {ŜŎǳǊƛǘȅ 

Violation of Privacy Laws: Sharing guest personal 
information without consent can lead to legal 
action under the Information Technology 
(Reasonable Security Practices and Procedures) 
Rules 2011 and PDPB (once enacted). 
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mechanisms, and guest satisfaction 
surveys. 

Employee Training: Implement regular 
training sessions for staff according to 
industry best practices for hospitality 
management (e.g., Service Excellence 
Programmes based on International 
Organization for Standardization (ISO 
10002)) 

Security Lapses: Never fail to implement 
adequate security measures, such as CCTV 
surveillance (with proper consent and 
confidentiality protocols), secure access systems, 
and personnel checks for entry to sensitive areas 
like guest rooms. 

6 Comply with Local Laws and Regulations: 

Licensing and Permits: Adhere to the 
Indian Hotels and Restaurants Act (1958), 
obtaining all necessary permits and 
licenses, such as liquor licenses, health 
and safety certifications, and tourism-
related approvals from the Ministry of 
Tourism. 

Noise Control: Ensure compliance with 
the Noise Pollution (Regulation and 
Control) Rules (2000), and maintain noise 
levels within permissible limits, especially 
in Residential and Silence Zones, as per 
the Environment Protection Act (1986). 

Data Protection: Comply with data 
privacy laws like Information Technology 
(Reasonable Security Practices and 
Procedures) Rules 2011 and protect guest 
data under Personal Data Protection Bill 
(PDPB), once enacted. 

5ƻƴΩǘ LƎƴƻǊŜ {ŀŦŜǘȅ {ǘŀƴŘŀǊŘǎ 

Failure to Comply with Safety Protocols: Avoid 
ignoring building safety codes or delaying 
maintenance of safety systems such as elevators, 
emergency lighting, and fire protection 
equipment. Ensure compliance with the 
Occupational Safety, Health and Working 
Conditions Code, 2020 for workplace safety. 

Neglecting Structural Integrity: Do not delay 
necessary repairs to structural elements (e.g., 
foundation, roof, load-bearing walls) in line with 
NBC 2016 and NDMA guidelines, especially in 
high-risk zones (e.g., seismic zones). 

7 Regular Inspections and Maintenance 

Building Maintenance: Periodically 
conduct building safety audits in line with 
NBC 2016. Structural integrity 
assessments and repairs should be in 
compliance with the National Disaster 
Management Authority (NDMA) 
guidelines. 

Preventive Maintenance Systems: 
Implement a Computerized Maintenance 
Management System (CMMS) to track 
the performance and status of critical 
systems (e.g., HVAC, electrical, plumbing) 
and initiate preventive repairs. 

 

Conservation areas for Water Bodies (Buffer) 
 As received from the Irrigation Department, the Tawa Reservoir has a Full Reservoir Level (FRL) of 1166 
feet, while the Denwa River has a High Flood Level (HFL) of 78 feet. Based on the levels and guidelines, 
the conservation area for water bodies covers an area of 2519.26 hectares. The methodology used for 
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marking the High Flood Level (HFL) using contours in GIS involves the following general steps. These levels 
are typically identified using topographic data, hydrological models, or flood mapping. The steps are  

¶ Obtain Elevation Data  
o Download / Procure elevation data form of Digital Elevation Models (DEM) using USGS portal 

download the SRTM DEM data.  

¶ Prepare the DEM Data in GIS  
o Using USGS ASTER DEM data derived various interval contour using GIS Software.  

¶ Identify the HFL Criteria (Received from WRD/Irrigations)  
o This values table we received from WRD/Irrigation Department.  
o HFL values are usually determined by hydrological studies or flood hazard assessments. These 

values represent specific elevations above mean sea level (MSL) during a flood event.  

¶ Using Contour Lines elevation level Mark, the HFL based on the FRL.  
o Using GIS Advanced spatial tools process the process the data and mark the HFL areas based 

on the FRL through/using Contour elevation.  

¶ Export or Present the Results  
o Once the HFL areas are identified and marked, export the map or the GIS layers for further 

analysis, reporting, or presentation.  
 

Steps Marking High Flood Level (HFL) using GIS 
1. Obtain Elevation Data  

o Download Digital Elevation Models (DEM) from sources like USGS (SRTM/ASTER DEM).  
2. Prepare DEM Data in GIS  

o Use GIS software (e.g., ArcGIS) to process DEM.  
o Generate contour lines at appropriate elevation intervals.  

3. Identify HFL Criteria  
o Collect HFL values from the Water Resources/Irrigation Department.  
o HFL values represent maximum floodwater levels based on historical and hydrological studies.    

4. Overlay HFL on Contour Lines 
o Use Spatial Analyst tools to mark HFL based on elevation.  
o Interpolate contours and extract HFL areas.  

5. GIS Tools Used in the Process - ArcGIS Spatial Analyst Tools:  
o Contour Tool ς Extract elevation-based contour lines. 
o Reclassify Raster ς Generate flood zones based on HFL 

 

1.2.2.4 Areas for Eco-Restoration 
1.2.2.4.1 Regeneration of forest 

The regeneration of forest is important in STR as damage to forest cover may happen because of human 
activities like construction or widening of roads, buildings, collection of timber and woods, NTFP and 
natural disasters like floods because of heavy rain, drought and many more. Forest cover is largely affected 
by human disturbance, to regenerate those damaged forest cover, social forestry and agro forestry is 
proposed in the region of Eco-Sensitive zone. This social forestry can be practiced increasing forest cover 
on Government land and wastelands. Apart from that, on degraded forest cover land it should be 
practiced densifying forest cover.  

Social forestry refers to the management of forests for the benefits of local communities. It includes 
aspects such as forest management, forest protection, and afforestation of deforested lands with the  
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objective of improving the rural, environmental, 
and social development. The main goal of social 
forestry is to grow trees and plantations to meet 
the growing needs of people in reference to 
increased demand for timber, wood, food, fuel, 
and food to reduce the pressure and 
dependency on traditional forest areas. The 
practice also aims to protect agriculture from 
adverse climatic conditions by improving the 
environment, increase the natural beauty, and 
increasing the supply of forest produce for local 
use. A dense social forestry helps to develop the 
habitat for wildlife, soil conservation, additional 
resources to communities, improving air 
qualities, decreasing temperature in 
surrounding areas and noise barriers to the area. 
Honeybee farming can be promoted as 
economic activities as well helps in regeneration 
of forest. Honeybee farming can be developed with Agro forestry or social forestry by communities of 
villages.  

 For rapid growth in forest, Miyawaki forest methodology is suggested. Miyawaki method of tree 
plantation grows saplings 10 times fast and the forest is 30 times denser. In just 2 years the forest growth 
is unimaginable. Planation by using this methodology is done at various places in Bengaluru city to 
maintain the green cover patches. The Miyawaki method of reconstitution of "indigenous forests by 
indigenous trees" produces a rich, dense and efficient protective pioneer forest in 20 to 30 years, where 
natural succession would need 200 years in temperate Japan and 300 to 500 years in the tropics. Success 
requires compliance with the following phases:1  

1. Rigorous initial site survey and research of potential natural vegetation. 
2. Identification and collecting of many various native seeds, locally or nearby and in a comparable 

geoclimatic context. 
3. Germination in a nursery (which requires a technique for some species, for example, those that 

germinate only after passing through the digestive tract of a certain animal, or that need a particular 
symbiotic fungus, or a cold induced doming phase, etc.). 

4. Preparation of the substrate if it is very degraded (addition of organic matter/mulch (for example with 
3ς4 kg of rice straw per square meter, to replace the protection afforded by surface humus and leaf 
litter) and (in areas with heavy or torrential rainfall) planting mounds for tap-root species that require 
a well-drained soil surface. Hill slopes can be planted with more ubiquitous surface roots species 
(cedar, Japanese cypress, pine, etc. 

Plantation respecting biodiversity inspired by the model of the natural forest. Miyawaki implements and 
recommends unusually dense plantation of very young seedlings (but with an already mature root system 
with symbiotic bacteria and fungi present), for example 30 cm oaks from acorns, raised in a nursery over 
two years. Density aims at stirring competition between species and the onset of phytosociological 
relations close to what would happen in nature.  

1.2.2.4.2 Agro forestry 

It involves the growth of trees and agriculture in the same setting to provide landowners with agricultural 
and tree products on a commercial basis and for a specific purpose within a farming context. The common 
purpose is usually timber plantations on private land, but the setup can be applied to a range of 
enterprises that are managed in a variety of ways using different parts of the trees. Farm forestry offers 
many benefits that include shelter and pasture for animals, additional diversified earnings, improved living 

 
1 Miyawaki Forestry Research and Development (http://akiramiyawaki.com/) 

 

 Figure 2- 8: Miyawaki Forest Methodology 
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environments, an increase in the capital value of the plantation, improvement, and maintenance of soil 
and water health, sustainable management of natural resources, and increases in biodiversity. Agro 
forestry offers businesses economic benefits, social benefits, and increased productivity as well as the 
provision of ecological goods and services.  

 

Figure 2- 9: Proposed Socio-Forestry locations 

Socio forestry is allowable in any region of ESZ.  But by having proposals for tourism and accommodation 
at selected location, that will increase the human disturbance and decrease of forest cover. By considering 
that aspect, suggestive proposal locations for social forestry at Bardha, Dhasai, Bhurabhagat, Sangakheda,  
Mehendikheda, Jhirpa, Matkuli, Bargondi, Sarangpur,Mangaria and Ranipur Tawanagar.  

1.2.2.4.3 Bio-diversity Park  

Located on central plateau of India, Satpura Tiger Reserve is the bio-hotspot for flora and fauna. Many 
Himalayan and Southern species of flora and fauna can be observed in Satpura range. This biodiversity 
should be conserved with its natural habitat. With the purpose of conserving the ecosystem of the region, 
promoting nature-based eco-tourism, and spreading awareness, suggestive locations for ecological parks 
have been proposed in the areas of Bandhan-Dahelia, Bargondi, Madhai, and Pachmarhi. These 
biodiversity parks are unique landscape of wilderness where ecological assemblages of native species in 
form of biological communities are recreated and maintained in a limited span of land. It helps to recreate 
the self-sustaining ecosystem with native flora and fauna. These parks can be benefitted for conservation 
of natural heritage and perseverance of threatened and endemic flora and fauna, hub for research 
activities and connecting biodiversity with local and outer community.  
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Biological parks provide the native environment for flora and fauna for conservation as well as growth 
with less disturbance. It also helps to maintain the bio-diversity presence in the area with human 
interactions. In STR, Bandhan and Dahelia, Bargondi, Parsapani, Pachmarhi and Bhatodi are places which 
have potential for biodiversity parks with unique characteristics to the places. Bandhan and Dahelia have 
the unique landscape and native atmosphere for the flora and fauna to flourish. It also has very less 
disturbance as it is near to protected area. While Pachmarhi and Madhai have the large number of tourists 
visits, these parks like butterfly park, flower trails and many more options can be a large attraction in the 
area. The Bhatodi is the ideal place for conservation of species in natural and native environment as it is 
also a part of green corridor. A research and observatory for the species can be developed in the area.    

1.2.2.4.4 Botanical Park & Herbal Park 

In 2019, Botanical Gardens Conservation Internationals defines a botanical garden having met a list of 
criteria, either in part of whole, such as: Having a reasonable degree of permanence, an underlying 
scientific basis for the collections, proper documentation of the collections, including wild origin, 
monitoring of the plants in the collections, adequate labelling of the plants, open to the public 
communication of information to other gardens, institutions and the public exchange of seed or other 
materials with other botanical gardens, arboreta or research institutions undertaking of scientific or 
technical research on plants in the collections maintenance of research programs in plant taxonomy in 
associate herbaria. These botanical gardens are dedicated place for the conservation and exhibition of 
different faunal diversities.  

The botanical park suggestive locations in Pachmarhi, Sarangpur, Sangakheda and Alimod. The park may 
consist of identification of oldest species, unique species or different type of faunal diversities and other 
suitable attractions with a research center in park The park management can be handled by various 
institutions like Satpura Tiger Reserve authority, MP state biodiversity Board and Tourism Department. 

 

Figure 2- 10 : Proposed potential Bio-diversity park suggestive locations 
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1.2.2.4.5 Butterfly Park & Flower trails  

A butterfly embodies all that is special about nature like free, beautiful, enchanting, and mysterious. To 
some people a butterfly occupies an exalted status, an incredibly special place in their hearts, and they 
will travel halfway around the world, spending a few thousand dollars for the joy of spotting a particular 
butterfly. The case study for the model butterfly park is as below:  

 

Similar way, Butterfly Park along with Flower trails can be developed in potential places of Pachmarhi, 
Alimod, Dokrikheda and Tawanagar.  

 

Figure 2- 11: Suggestive Proposed Botanical Park & Herb Park locations 

 

Figure 2- 12: Proposed potential location for butterfly park and Flower trails 
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1.2.2.4.6 Animal Passageway 

 A road network to improve communication between villages, tourism sites and outer centres is proposed 
in STR. Many roads are newly proposed or widen for betterment of connectivity through vehicles in STR. 
These linear infrastructures may be disturbing to wildlife and its habitats in the area and movement of 
animals from one place to another place. The proposed structures are based on animal occupancy in area, 
availability of forest, type of forest and risk zones for animals. To reduce these disturbances to animal 
movements and their habitats conservation measures like providing dense tree cover on roadsides to 
prevent noises of roads, structures like canopy bridges, glider poles, box culverts with managed green 
covers and fences, pipe culverts and signages for animal passageways.  

1.2.2.4.7 Poaching 

The poaching in STR is discussed briefly in section 7.3.2 of chapter 7, Part:1 of report. To reduce the 
poaching in STR, a strict patrolling should be carried out in sensitive zones for the poaching. The use of 
technologies like Cameras, Drones, Thermal Cameras, SMART and other suitable surveillance & 
management methodologies should be adopted. The fencing for sensitive area with alarm should be done 
to stop the poaching incidents. The support from village people can be helpful for information of poaching 
and animal protection. Villagers should be provided training and awareness about wildlife, their 
importance and values. The private ventures and hospitals should be promoted in area for animal health 
and wellness.  
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1.2.3 THEME PLAN 

1.2.3.1 Restoration of Soil Moisture Regime and Land Conservation 

Table 3- 1: Soil nutrients in STR 

Sr NO Soil Nutrients District Condition 

1 Nitrogen Hoshangabad  Very low 

Chhindwara Medium 

2 Phosphorous Hoshangabad  Medium  

Chhindwara Very low 

3 Potassium Hoshangabad  Medium 

Chhindwara High 

(Source: Soil health card: https://soilhealth7.gov.in/)  

 

1.2.3.1.1 Suggestive measures for Soil conservation in Eco-Sensitive region 

Soil conservation in Eco-Sensitive Zones is crucial due to the delicate balance between natural ecosystems, 
biodiversity, and human development. These zones often include forests, wetlands, and other natural 
habitats that are vulnerable to soil erosion, degradation, and other environmental pressures. Soil 
conservation strategies should therefore be context-specific, considering both the ecological and socio-
economic aspects of the region: 

1. Vegetative Cover Enhancement 

× Afforestation and Reforestation: Planting native tree species can significantly reduce soil erosion 
by stabilizing the soil with root systems. Vegetation also improves water retention and reduces 
surface runoff, preventing soil loss. For Example: In the Western Ghats (India), reforestation with 
native species like Shorea robusta (Sal tree) and Tectona grandis (Teak) has been shown to restore 
soil structure and prevent erosion. 

× Agroforestry Systems: In ESZs where agriculture is practiced, agroforestry (growing trees 
alongside crops) can help improve soil health. Trees such as Acacia and Leucaena are used to 
control erosion and provide shade to crops. For Example: The integration of agroforestry practices 
in the Nilgiri Hills has reduced soil erosion in coffee and tea plantations. 

2. Terracing and Contour Farming 

× Terracing: Constructing terraces on sloped land can reduce the velocity of surface water flow, 
ǘƘǳǎ ƳƛƴƛƳƛȊƛƴƎ ŜǊƻǎƛƻƴ ŀƴŘ ǿŀǘŜǊ ǊǳƴƻŦŦΦ LǘΩǎ ŜǎǇŜŎƛŀƭƭȅ ŜŦŦŜŎǘƛǾŜ ƛƴ Ƙƛƭƭȅ ŀƴŘ Ƴƻǳƴǘŀƛƴƻǳǎ ǊŜƎƛƻƴǎ 
of ESZs. For Example: In the Himalayas, terracing has been adopted in areas like the Kumaon 
region to manage soil erosion and enhance agricultural productivity. 

× Contour Plowing: This technique involves plowing along the contours of the land rather than up-
and-down slopes, which helps to slow down water runoff, reduce soil erosion, and conserve 
moisture. For Example: The practice has been implemented effectively in the Eastern Ghats to 
prevent soil erosion in agricultural lands. 

 

Figure 3- 1: Soil degradation and conservation 
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https://soilhealth7.gov.in/
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3. Check Dams and Water Harvesting Pits 

× Check Dams: Small dams built across seasonal streams help in reducing soil erosion by trapping 
water and sediment. These structures can also provide water for irrigation in areas prone to 
drought. For Example: In the Kutch region of Gujarat, check dams have been used to combat 
desertification and enhance soil fertility. 

× Water Harvesting Pits: Creating small ponds and water harvesting pits at strategic locations can 
capture runoff, enhance groundwater recharge, and reduce soil erosion. For Example: In arid 
regions of Rajasthan, water harvesting pits have been effective in restoring soil moisture and 
preventing wind erosion. 

4. Mulching and Ground Cover Crops 

× Mulching: Applying a layer of organic or inorganic material on the soil surface can help reduce 
evaporation, control weeds, and minimize soil erosion. Mulching also improves soil fertility as 
organic matter decomposes over time. For Example: In tropical rainforests, using leaf litter or 
grass mulch in agricultural zones has helped in maintaining soil moisture and reducing erosion. 

× Ground Cover Crops: Planting cover crops like legumes, grasses, or other ground covers can 
prevent soil erosion, enrich soil nutrients, and restore soil health in the ESZs. For Example: The 
use of Crotalaria species as cover crops in parts of Southeast Asia has reduced erosion and 
improved soil quality. 

5. Livestock Management and Grazing Control 

× Controlled Grazing: Overgrazing by livestock is one of the primary causes of soil degradation in 
ESZs. Implementing rotational grazing systems and limiting the number of livestock in sensitive 
areas can protect vegetation and prevent soil erosion. For Example: In the Andean regions of 
South America, rotational grazing has been shown to prevent soil compaction and maintain 
vegetation cover. 

× Exclosure Zones: Designating certain areas as "exclosure zones" where livestock and human 
activities are restricted can help regenerate native vegetation, which in turn stabilizes the soil. For 
Example: In Mongolia, exclosure zones have been used to restore grasslands and improve soil 
quality. 

6.  Erosion Control Structures 

× Erosion Barriers and Windbreaks: Constructing physical barriers such as stone walls, gabions, or 
planting hedges can help control water and wind erosion in vulnerable ESZs. For Example: In the 
arid regions of central Asia, windbreaks made from native shrubs have reduced wind-induced soil 
erosion and dust storms. 

× Check Dams and Silt Traps: Small structures designed to trap sediment and slow down water flow 
can be placed strategically along vulnerable waterways to prevent downstream erosion. For 
Example: In the hilly regions of the Western Ghats, small silt traps built along streams have helped 
reduce sedimentation in nearby rivers. 

7. Community-Based Soil Conservation Practices 

× Participatory Approaches: Involving local communities in soil conservation efforts is critical. 
Community-based initiatives that combine traditional knowledge with modern practices can 
result in more sustainable outcomes. For Example: In the Nilgiri Biosphere Reserve, community 
participation in reforestation and soil conservation has led to the successful rehabilitation of 
degraded lands. 

× Education and Awareness: Educating local populations on the importance of soil conservation, 
sustainable agriculture, and eco-friendly land management practices can foster long-term soil 
health. Example: Local NGOs in the Amazon region have successfully run awareness campaigns to 
reduce slash-and-burn practices that lead to soil degradation. 
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1.2.3.1.2 Hills and Mountains 

The suggested measures for slope stability can be implemented in the ground for conservation measures. 
The Following measure are: 

1. Slope Grading and Reshaping 
× Regrading: Regrading involves modifying the existing slope angle to a less steep gradient, which 

reduces the likelihood of erosion and mass wasting (such as landslides). This technique is often 
used when slopes are too steep for safe development or for conserving the area. Typically, the 
slope angle is reduced to between 15° and 30°, depending on soil conditions and surrounding 
landscape. 

× Terracing: In hilly or mountainous terrain, terraces are created by cutting horizontal steps into the 
slope. This process can significantly reduce water runoff, improve water retention in the soil, and 
prevent soil erosion. Each step effectively acts as a barrier, slowing down water flow and reducing 
its erosive force. Terraces also make agricultural practices viable in otherwise unstable slopes. 

× Benching: This is similar to terracing but involves creating multiple horizontal steps or benches 
along a slope. Each bench acts as a small terrace, with a focus on stabilization through the 
containment of soil. 

2. Vegetative Cover and Soil Protection 
× Revegetation (Reforestation and Grass Cover): The introduction of native vegetation helps bind 

the soil with their root systems, reducing soil erosion. Trees, shrubs, and grass not only protect 
the soil but also provide ecological benefits such as habitat creation, carbon sequestration, and 
water retention. It is important to use native plants that are adapted to the local environment for 
better survival rates and ecosystem integration. 

× Hydroseeding and Mulching: When establishing vegetation on a slope, hydroseeding is a method 
where a mixture of seed, mulch, and water is sprayed on the slope. This method speeds up the 
establishment of ground cover. Mulching, either through organic materials like straw or synthetic 
mats, also helps protect newly planted vegetation from harsh weather conditions, reduces 
evaporation, and prevents soil erosion. 

× Cover Crops: Short-term cover crops (such as legumes) are used to protect slopes during the 
establishment of longer-term vegetation. They quickly grow and provide cover to prevent soil 
loss, improving soil fertility as well. 

3.  Erosion Control Measures 
× Geotextiles and Geogrids: Geotextiles (woven fabrics) and geogrids (grid-like structures) are 

placed on slopes to reinforce the soil and prevent erosion. These materials are used to stabilize 
loose soils by providing a physical barrier to soil movement and erosion while allowing water to 
pass through. Over time, they support vegetation growth, which further stabilizes the slope. 

× Riprap (Rock Armor): Riprap involves placing large, angular rocks along the slope, especially at the 
base where water runoff tends to concentrate. The rocks absorb the force of the water, 
preventing soil erosion. Riprap is particularly effective in areas exposed to heavy rainfall or runoff. 
The rocks should be chosen carefully to ensure they are stable and capable of withstanding the 
force of the water flow. 

× Check Dams and Silt Fences: Small check dams or silt fences are installed at key points on the slope 
to catch water and sediment, allowing it to settle before runoff reaches critical areas. Silt fences, 
often made of porous fabric, prevent soil from eroding into nearby watercourses, and they also 
help in sedimentation control. 

4. Drainage Control 
× Surface Drainage Systems: Proper drainage systems are designed to direct surface water away 

from slopes, preventing water from accumulating and destabilizing the soil. Swales, channels, or 
berms are commonly used to redirect water flow to safe discharge points. Adequate drainage is 
essential to reduce the risk of waterlogging and subsequent slope failure. 

× Subsurface Drainage (French Drains, Weeping Tile):Subsurface drainage involves the installation 
of perforated pipes (French drains) or other drainage materials below the soil surface to redirect 
groundwater. These systems reduce the accumulation of water iƴ ǘƘŜ ǎƭƻǇŜΩǎ ǎƻƛƭΣ ǿƘƛŎƘ ŎƻǳƭŘ 
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ƻǘƘŜǊǿƛǎŜ ŎŀǳǎŜ ƭŀƴŘǎƭƛŘŜǎΦ LǘΩǎ ǇŀǊǘƛŎǳƭŀǊƭȅ ŜŦŦŜŎǘƛǾŜ ƛƴ Ŏƭŀȅ-rich soils that retain moisture and are 
prone to slipping under heavy rain. 

× Infiltration Pits:These are used to absorb excess water on-site. They consist of dug pits filled with 
gravel or similar material to allow rainwater to slowly seep into the ground, thus relieving pressure 
from surface runoff and preventing erosion. 

5. Use of Retaining Structures 
× Retaining Walls: Retaining walls are constructed to stabilize a slope and hold back soil, especially 

in places where the natural slope is too steep for construction or vegetation. There are various 
types of retaining walls: 

× Gravity Walls: Use their mass to resist pressure from soil. 
× Cantilever Walls: Use a slab base to resist lateral pressure from the soil. 
× Counterfort Walls: Have internal braces or counterforts to increase stability. Retaining walls can 

be made of concrete, stone, or modular blocks, and are often combined with vegetation to 
enhance aesthetics and reduce erosion. 

× Gabion Walls: Gabions are wire mesh baskets filled with stones, often used to stabilize slopes in 
areas exposed to heavy water runoff. The flexibility of gabions allows them to adjust to shifting 
soil without failing, making them ideal for dynamic environments such as riverbanks or coastal 
cliffs. 

× Soil Nail Walls: This method involves inserting steel rods or nails into the slope at a downward 
angle, followed by the application of mesh or shotcrete (sprayed concrete). This creates a 
reinforced structure that holds the soil in place, preventing slippage or erosion. 

6.  Slope Monitoring and Maintenance 
× Geotechnical Monitoring Systems: Installation of sensors or inclinometers that measure ground 

movement and detect early signs of slope instability. These sensors can detect changes in soil 
moisture, displacement, or tilting, which can trigger warning systems or early mitigation efforts. 

× Regular Inspections: Slopes need to be monitored continuously, especially after significant 
rainfall, construction activities, or natural events like earthquakes. Maintenance crews should 
inspect structures, drainage systems, and vegetation regularly, and perform repairs to any erosion 
protection measures or retaining structures that are showing signs of wear or damage. 

× Emergency Response Plans: Having a predefined emergency plan in place to deal with any slope 
failure is essential, particularly for densely populated areas or locations with significant 
infrastructure. 

7.  Legal and Regulatory Framework 
× Setbacks and Zoning Regulations: Zoning regulations often dictate that construction be limited on 

unstable slopes or be set back a certain distance from the top or bottom of the slope. These 
regulations are designed to reduce the pressure on slopes, prevent disturbances that could lead 
to destabilization, and minimize the risk of landslides or subsidence. 

× Environmental Impact Assessments (EIA): Before any major construction or development on 
slopes, an EIA should be conducted to assess the potential risks to slope stability. The assessment 
helps identify the best course of action for maintaining slope integrity and preventing 
environmental degradation. 

× Government and Local Policy on Slope Safety:Many governments and local authorities impose 
building codes and regulations that specifically address slope safety. These can include limits on 
excavation, requirements for erosion control during construction, and mandatory soil testing. 

8.  Community Involvement and Awareness 
× Community-Based Monitoring Programs: Engaging local communities in monitoring slope stability 

can provide early detection of changes, such as unusual erosion patterns or signs of soil 
ŘƛǎǇƭŀŎŜƳŜƴǘΦ [ƻŎŀƭ ǊŜǎƛŘŜƴǘǎ ƻŦǘŜƴ ƘŀǾŜ ŦƛǊǎǘƘŀƴŘ ƪƴƻǿƭŜŘƎŜ ƻŦ ǘƘŜ ŀǊŜŀΩǎ ŜƴǾƛǊƻƴƳŜƴǘŀƭ 
conditions and can help identify potential risks. 

× Education and Training Programs: Educating landowners, developers, and local communities on 
best practices for slope conservation and sustainable land use can go a long way in preventing 
damage. Workshops, outreach programs, and awareness campaigns can teach techniques like 
reducing deforestation, managing water flow, and planting vegetation. 
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× Sustainable Land Use Practices: Encouraging sustainable land-use practices, such as avoiding 
overgrazing, minimizing soil compaction, and using agroforestry methods, helps ensure that 
slopes remain stable and ecosystems are preserved 

1.2.3.1.3 Conservation through Agriculture  

Conservation Agriculture practices are a set of soil management practices that minimize the disruption of 
the soil's structure, composition, and natural biodiversity. Despite high variability in the types of crops 
grown and specific management regimes, all forms of conservation agriculture share three core principles 
which are maintenance of permanent or semi-permanent soil cover (using either a previous crop residue 
or specifically growing a cover crop for this purpose); minimum soil disturbance through tillage (just 
enough to get the seed into the ground)  and regular crop rotations to help combat the various biotic 
constrain. 

Conservation Agriculture also uses or promotes where possible or needed various management practices 
like utilization of green manures/cover crops to produce the residue cover, no burning of crop residues, 
integrated disease and pest management, controlled/limited human and mechanical traffic over 
agricultural soils and promoting bio-fertilizers and bio-pests.  

These agriculture practices are used by farmers one of the major environmental benefits is reduction in 
fossil fuel use and greenhouse gas (GHG) emissions. As well as reduction in power/energy needs of 
farmers who use manual or animal powered systems. 

Apart from conservation agriculture, practices like double cropping, contour farming in hill areas soil 
stabilization and minimization of chemical fertilizers and pesticides should be practiced.  

 

 

Figure 3- 2:  Conservation Agriculture Practices 
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1.2.3.2 Rainwater Harvesting 

Rainwater harvesting is the technique of collection and storage of rainwater at surface or in sub-surface 
aquifers before it is lost as surface run-off.  The augmented resource can be harvested in a time of need.  
Artificial recharge to ground water is a process by which the ground water reservoir is augmented at rate 
exceeding that under natural conditions of replenishment.  

Various methodologies of rainwater harvesting for rural area are as below chart.  

 

Different methodologies serve different purposes for rainwater harvesting. For domestic purpose only, 
small scale methods like rainwater harvesting, catchments like khet talab and ground catchments are 
useful. Medium scale and large scale are mainly land based and helpful for agriculture purposes. For 
recharge of ground water level, different methods are discussed in section- 11.15.2.   

Roof top rainwater harvesting 

Rooftop rainwater harvesting is very common and widely used method for rainwater harvesting. In many 
water scarce regions, it is helpful to develop an individual water source for domestic usage. Average 
harvested water depends upon roof area and rainfall. This rainwater harvesting method should be 
adopted in resident area, commercial shops, hotels, resorts and government institutions.   

  

 

Figure 3- 3: Rainwater Harvesting Techniques 
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Rainwater harvesting through Runoff gardens / landscaping  

As the area is proposed with accommodation for tourists like resorts, hotel, cottages and other public 
buildings with having large area, it is compulsory to develop a rainwater harvesting system in building unit. 
This method for rainwater harvesting is useful for these large-scale buildings with having open areas and 
gardens. This rainwater harvesting method should adopted in resident area, commercial shops, hotels, 
resorts and government institutions.  

As discussed above, all methodologies for rainwater harvesting can be proposed as per suitability. The 
advantages and disadvantages for rainwater harvesting is as shown in below table 11.2. 

Table 3- 2: Advantage and Disadvantages for Rainwater harvesting 

Advantages Disadvantages 

Short distance The water come your 
home, which saves time 
and effort in collecting 
from a far. 

Limited supply The size of the catchment 
area and tank limits the 
supply. Also, the budget is 
a big limiting factor. 

Simple 
construction 

Construction of systems 
is simple, and locals can 
easily be trained to 
construct and install 
components. 

High investment cost The cost of the systems is 
almost fully incurred 
during the initial 
construction. Financial 
management and down 
payment plans are often 
needed  

Independent Operation and 
maintenance of a 
household catchment 
system is not dependent 
on management from 
outside the family. 

Maintenance Proper maintenance is 
often neglected. Regular 
inspection, cleaning and 
occasional repair is 
essential. 

Relatively good 
water quality 

Rural rainwater is clean 
and is good for drinking 

Vulnerable quality The water may easily be 
polluted if the system is not 

 

Roof catchment systems are 
small-scale constructed-
surface based rainwater 
harvesting systems. It is 
perhaps most common in 
urban areas where the 
rainwater is collected from 
suitable roofs of buildings. 
The water is lead in gutters or 
pipes into a storage tank in a 
variety of shapes, sizes and 
materials. The water from 
this kind of systems is in 
general good for 
consumption by humans but 
may have restrictions in 
capacity.  

 

Figure 3- 4: Roof-top rainwater Harvesting System 
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Advantages Disadvantages 

provided that the system 
is operated properly. 

kept clean and in proper 
condition. 

Environmental 
impact 

Rainwater is a renewable 
resource, and no damage 
is done to the 
environment. 

Sensitive to droughts Rain is often unpredictable, 
and large tanks are needed 
if the water is to last the 
entire drought. 

 

1.2.3.3 Wastewater Treatment 

Along with water supply in rural area, wastewater management is one of the key issues. Due to lack of 
wastewater management, currently all the domestic wastewater is directly disposed to the nearby 
waterbody without any treatment. 

These are only villages having drainage system in the villages are, Amadeh, Bori, Muharikala, Kamti, Ghogri, 
Urdaon, Kharpawad, Tawanagar, Daudi, Jhunkar, Chhatiaam, Khanchari, Jhirpa, Matkuli, Mohagaon & 
Pachmarhi. Remaining villages of ESZ is to be covered with drainage system. 

Wastewater is to be collected through drainage system and is to be treated and then can be disposed to 
nearest waterbody or can be reuse in agricultural activities.  Village wise wastewater generation is shown 
in table below  

Table 3- 3: Village wise Wastewater Generation 

Sr. No. Village 1991 2001 2011 2021 2031 
Wastewater 
Generation 
(liters/ day) 

1 Kharpawad NA 268 341 418 453 30804 

2 Urdon 245 344 434 566 714 88719 

3 Mangaria 242 328 399 504 617 82131 

4 Ghogri 254 337 437 569 722 49099 

5 Kamti 707 744 771 807 841 57167 

6 Sarangpur 350 415 516 635 772 92639 

7 Tekapar Chourmahri 583 692 859 1056 1282 87196 

8 Aanhoani 254 224 289 336 408 163683 

9 Dokrikheda 322 446 418 445 437 573433 

10 Choka 98 99 115 129 148 10040 

11 Amadeh 69 97 139 195 263 17904 

12 Raitwadi 238 312 349 414 475 32295 

13 Bori 311 325 593 877 1268 86252 

14 Madho 132 147 134 128 116 7882 

15 Devi 116 109 137 159 191 12978 

16 Chillod 149 174 200 233 268 63457 

17 Khari 137 152 160 172 183 57705 

18 Mohagaun 170 239 282 353 428 74312 

19 Matkuli 2056 2423 2625 2943 3236 265307 

20 Mehandikheda NA 111 198 306 470 77200 

21 Malli 105 140 188 250 324 67267 

22 Bindakheda NA 341 445 556 619 87332 

23 Jhirpa 849 1023 1131 1295 1453 144020 

24 Khanchari 506 591 687 806 935 108804 

25 Karer 232 303 314 353 380 71066 
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Sr. No. Village 1991 2001 2011 2021 2031 
Wastewater 
Generation 
(liters/ day) 

26 Chhirrai 241 322 371 451 531 81348 

27 Tekapar 488 531 630 734 856 103472 

28 Pisua 406 467 592 731 895 94149 

29 Belkhedi 422 387 555 697 897 60969 

30 Bijori 565 1020 1275 1794 2408 285311 

31 Sangakheda 821 820 1150 1455 1860 329094 

32 Nishan 617 588 797 976 1222 92900 

33 Alimod 384 474 671 900 1184 147200 

34 Baruth 314 409 545 717 921 62634 

35 Pachmarhi 12495 11370 12062 12281 12955 1874295 

36 Bardha 282 945 1191 2230 4245 342756 

37 Dhasaii 386 532 612 750 888 114470 

38 Kelipunji 530 697 577 540 433 29429 

39 Tawanagar ( Ranipur) 5248 5041 4561 4108 3595 633497 

40 Daudi NA 589 789 1184 1578 107304 

41 Jhunkar 754 994 1276 1649 2077 141268 

42 Anjandhana NA 338 411 468 531 36108 

43 Bhatodi 337 367 622 893 1257 85476 

44 Chatua 214 272 358 465 590 40130 

45 Chhatiaam 433 449 400 365 315 21401 

46 Dundi 41 58 88 127 177 12051 

47 Ghogri matha 235 270 359 456 574 39054 

48 Maharajgang 239 355 416 528 644 43809 

49 Kotmi 501 584 454 378 248 16891 

50 Kursidhana 683 413 808 1119 1621 110254 

51 Muharikala 575 507 547 559 598 40673 

52 Muharikhurd 256 292 272 268 250 17023 

53 Chicha NA 625 884 1170 1564 106352 

54 Nayagaon 938 1220 1368 1620 1861 126523 

55 Pathai 170 198 231 271 315 21454 

56 Sanghii 299 352 452 566 701 47657 

Source: RADPFI Guidelines 

Used & unwanted wastewater generated in household or Commercial activities is called Liquid Waste.  

Classification of wastewater and sources in villages of ESZ of STR are as follows: 
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Several technical options are describing treatment of grey water on site and off site, household level as 
well as community level.2 

 

Black water treatment: 

There are guidelines and standards regarding the treatment and reuse of blackwater. Central Public 
Health and Environmental Engineering Organization (CPHEEO) has specified discharge standards for 
treated black water. They permit the use of this water in agriculture and horticulture. Central Pollution 
Control Board (CPCB) has also issued standards for the disposal of treated black water. Central Ground 
Water Board (CGWB) advocates treated black water can be used as a source of artificial ground water 
recharge, once it meets standards and is compatible with existing ground water. Ministry of Environment, 
Forests and Climate Change has issued wastewater reuse policies with discharge and reuse standards. 

 
2 Grey Water Management in Rural India, Solid and Liquid Waste Management, Ministry of Drinking Water and 

Sanitation 

 

 

 

 

Figure 3- 5: Treatment of grey water in villages 
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Figure 3- 6 : On site and Off-site Technological solutions for Grey Water Management in Villages 
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Treated wastewater should reuse in agriculture activities, gardens or can be disposed to the nearby 
waterbody. 

1.2.3.4 Solid Waste Management/ Treatment 

As per CPCB newsletter, it is estimated that solid waste generated in small, medium and large cities and 
towns is about 0.1 kg, 0.3-0.4 kg and 0.5 kg per capita per day respectively3. For effective solid waste 
management, we have considered the maximum amount of solid waste generated per capita. 

Currently only Pachmarhi has SWM system in entire STR. As per discussion with Superintendent Engineer, 
Cantonment Board, Pachmarhi, there is 10.12 quintal/ day solid waste is collected and getting dumped in 
5 Acre landfill site near Pachmarhi.   

As there are many tourist sites nearby villages in ESZ and accommodation facilities are proposed in nearby 
areas of villages, it is important to consider Solid waste generation by tourists in the area. Considering 
carrying capacity of the area and proposed accommodation facility, solid waste generation of individual 
villages is calculated. Solid waste generated at cluster level is as below  

Table 3- 4:  Village wise Solid Waste Generation: 

Sr. 
No. 

Village 1991 2001 2011 2021 2031 
Solid Waste 
Generation 

1 Kharpawad NA 268 341 418 453 227 

2 Urdon 245 344 434 566 714 636 

3 Mangaria 242 328 399 504 617 587 

4 Ghogri 254 337 437 569 722 361 

5 Kamti 707 744 771 807 841 420 

6 Sarangpur 350 415 516 635 772 665 

7 Tekapar Chourmahri 583 692 859 1056 1282 641 

8 Aanhoani 254 224 289 336 408 11531 

9 Dokrikheda 322 446 418 445 437 45526 

10 Choka 98 99 115 129 148 74 

11 Amadeh 69 97 139 195 263 132 

12 Raitwadi 238 312 349 414 475 237 

13 Bori 311 325 593 877 1268 634 

14 Madho 132 147 134 128 116 58 

15 Devi 116 109 137 159 191 95 

16 Chillod 149 174 200 233 268 448 

17 Khari 137 152 160 172 183 406 

18 Mohagaun 170 239 282 353 428 528 

19 Bindakheda NA 341 445 556 704 352 

20 Matkuli 2056 2423 2625 2943 3236 1932 

21 Mehandikheda NA 111 198 306 470 549 

22 Malli 105 140 188 250 324 476 

23 Jhirpa 849 1023 1131 1295 1453 1040 

24 Khanchari 506 591 687 806 935 782 

25 Karer 232 303 314 353 380 504 

26 Chhirrai 241 322 371 451 531 580 

27 Tekapar 488 531 630 734 856 742 

 
3 http://www.cpcbenvis.nic.in/cpcb_newsletter/SOLID%20WASTE.pdf 
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Sr. 
No. 

Village 1991 2001 2011 2021 2031 
Solid Waste 
Generation 

28 Pisua 406 467 592 731 895 679 

29 Belkhedi 422 387 555 697 897 448 

30 Bijori 565 1020 1275 1794 2408 11334 

31 Sangakheda 821 820 1150 1455 1860 17814 

32 Nishan 617 588 797 976 1222 679 

33 Alimod 384 474 671 900 1184 1055 

34 Baruth 314 409 545 717 921 461 

35 Pachmarhi 12495 11370 12062 12281 12955 9777 

36 Bardha 282 945 1191 2230 4245 2498 

37 Dhasaii 386 532 612 750 888 820 

38 Kelipunji 530 697 577 540 433 216 

39 Tawanagar ( Ranipur) 5248 5041 4561 4108 3595 22236 

40 Daudi NA 589 789 1184 1578 789 

41 Jhunkar 754 994 1276 1649 2077 1039 

42 Anjandhana NA 338 411 468 531 266 

43 Bhatodi 337 367 622 893 1257 629 

44 Chatua 214 272 358 465 590 295 

45 Chhatiaam 433 449 400 365 315 157 

46 Dundi 41 58 88 Relocated Village 

47 Ghogri matha 235 270 359 456 574 287 

48 Maharajgang 239 355 416 528 644 322 

49 Kotmi 501 584 454 378 248 124 

50 Kursidhana 683 413 808 1119 1621 811 

51 Muharikala 575 507 547 559 598 299 

52 Muharikhurd 256 292 272 268 250 125 

53 Chicha NA 625 884 1170 1564 782 

54 Nayagaon 938 1220 1368 1620 1861 930 

55 Pathai 170 198 231 Relocated Village 

56 Sanghii 299 352 452 566 701 350 

Source: RADPFI Guidelines 

From primary survey it has come to know that there is no provision of solid and liquid waste management 
in most of the villages of ESZ of STR. Villagers are dumping their domestic solid waste in empty land near 
by their households or outside the village. There is no dedicated dump site for solid waste collection and 
management in the villages. Being largely populated area and tourist destination, Only Pachmarhi is 
having solid waste management collection system in the town as well as 5 acre dumping site in the town. 
But there is no solid waste treatment facility in the town. Also, there is lack of liquid waste management 
in the villages of ESZ.  

Being an Eco Sensitive Area, considering rich biodiversity of STR, Solid and Liquid waste management 
should be provided in all the villages and towns of ESZ of STR at household level, community level and 
village level for effective management the waste.  
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Figure 3- 7: Suggestive Solid Waste Management Map   
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The above map indicates solid waste management in ESZ of STR. For effective implementation of Solid 
waste mangement, a conceptual model has been prepared.Solid waste is to be collected at 3 levels. 

 

Being a rural area, generally types of waste is classified as below: 

 

Solid Waste Management in villages of ESZ 

Solid waste management should be initiated from household level. Household solid waste should be 
segregated in two different bins. One bin for wet waste and one for dry waste. Solid waste from 
households should be collected by door-to-door collection method. It should be strictly prohibited to 
dump waste in open areas and a proper fine system to be introduced by the governing authority.  

 

ωHousehold level collection

ωCommunity level collection

ωCollection of Waste of entire village at perticular location

Village Level

ωWaste is to be collected at cluster collection point from each near by villages

ωWaste collected from tourist sites will be dumped here

ωSecondary Segrigation of waste 

ωGenerate revenue from reusable waste (Plastic Waste) and compost of biodegradable 
waste

ωRemaining waste will be sent to the nearest landfill site through container trucks

Cluster Level 

ωNo landfill site has been proposed in ESZ except existing landfill site at Pachmarhi

Landfill Site

 

Figure 3- 8: Classification of Waste in Rural Area 
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Door to door collection system should be promoted in village for solid waste collection. For door-to-

door collection, tricycle or van or e-rickshaw or any kind of vehicle should be provided from panchayat.  

 

Figure 3- 9 : Solid Waste Management in villages 
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After segregating the recyclable& reusable waste, biodegradable waste should be compost with scientific 
methods of solid waste management & hazardous waste should be transferred to the landfill sites nearby. 
Composting is one of the most suitable methods in India for solid waste management in India. Some of 
the composting methods are described below with its advantages and disadvantages and condition of use. 

Table 3- 5: Various technologies for SWM in rural areas 

Technology Description 

NADEP Method Description: Composting takes place in a rectangular brick tank with aeration 
holes. Organic material is added in layers and compost is ready in almost 3 months 

Advantages: Composting can be done on a larger scale than using piles. All 
nutrients are retained in the tank so resulting compost is more nutrient rich. 

Disadvantages: Tanks work in 3-month rotations so at least 2 are needed which 
increases the cost. Large quantities of soil and water are needed which can be 

  

  

  

Figure 3- 10: Waste collection and segregation. 
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Technology Description 

difficult to transport in some areas. The entire tank should be filled within a 
maximum 48-hour period (24hrs is better). 

Tanks can be built in all conditions. The thatch roof protects the tank from 
moisture. Tank should be monitored to check for cracking of seal which would 
allow moisture to escape. Tanks require space and a lot of initial material, so a 
community approach is better, using a communal space for the tank and agreeing 
the date for bringing material/ filling the tank 

Vermicomposting Composting using a specific species of worms to break down waste Compost is 
ready in 3-4 months but 7compost must be removed in stages as the worms 
process it 

Advantages: More efficient than normal composting and produces richer 
compost. 

Disadvantages: Needs a vermitank or verminbed and worms need to be bought 
or grown which increases cost Needs more O+M than normal composting to 
keep the worms alive 

/ƻƴŘƛǘƛƻƴ ƻŦ ¦ǎŜΥ ²ƻǊƳǎΩ ƻǇǘƛƳŀƭ ǘŜƳǇŜǊŀǘǳǊŜ ǊŀƴƎŜ ƛǎ мр-35 degrees Celsius. 
Lower temperatures hamper reproduction and higher temperatures kill the 
worms or make them leave. Worms are very sensitive to drought so use in very 
dry areas is not recommended unless a reliable water source is available 

Biogas from organic 
solid waste 

Biogas is created by the decomposition of organic waste in anaerobic conditions. 
The resulting gas can be let off into the atmosphere or it can be tapped for burning 
as a fuel. As well as the biogas, the process also produces a slurry which can be 
used as a nutrient rich fertilizer. 

Advantages: It can be used as cooking fuel for individual households as well as 
community level 

Disadvantages: Gas accumulation rates are slower than rates of use but for areas 
reliant on wood as a fuel for cooking biogas provides an excellent alternative. 

Condition of Use: The biogas plant can be linked to the family or community toilet, 
or it can be a standalone system to which wastes are added. There are many 
different designs available. The choice of design will be influenced primarily by the 
desired capacity, the space available to install the plant, the type of feed material 
(cattle dung has higher gas producing capacities than human waste) and the 
finances available for construction. Waste should be added daily to ensure 
continuous gas production. Stoves, cookers or lamps must be converted to accept 
biogas, but the gas itself burns without odour. 

Source: Ministry of Drinking Water and Sanitation and Asian Development Bank (2014) Guidelines on Solid and Liquid Waste Management (SLWM) 
in Rural Areas. Government of India 

 

Implementation Strategy: 
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For effective implementation of solid waste management, state level to village level actors have been 
identified under SBMG (Swachh Bharat Mission Garmin), which enables technical, financial and 
administrative support from state level to district level to block level. 

Level Organisation 

State Public Health Engineering Department 

Water Supply and Sanitation Department 

Communication and Capacity Development Unit 

Panchayati Raj and Rural Development Department 

Tribal Development Department 

State Pollution Control Board 

District Zila Panchayat 

SBM (G) Cell 

NGOs 

Private sector 

Block Block Development Officer 

Panchayat Raj Public Works 

Block Resource Centre 

NGOs 

Private sector 

GP Gram Sevak/Sachiv 

Panchayat Development Office 

Community Based Organisations 

SHGs 

Private sector/entrepreneurs 

Households 
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1.2.3.5 Management of Water Supply, Drainage and Storm Water  

Physical infrastructure includes roads, drinking water supply and sanitation, solid waste management, 
storm water drains etc. Physical infrastructure is basic need of the villages.  

In order to provide basic physical infrastructure facilities, clusters are formed based on topography and 
distance of villages. Infrastructure facilities in villages with more than 3 km distance from other settlement 
should be developed for individual villages. 

Table 3- 6: List of clusters and villages for physical infrastructure are as shown in the table below: 

Cluster Villages 

Cluster-1 Kharpawad, Urdon, Mangaria, Ghogri 

Cluster-2 Kamti, Sarangpur, Tekapar Chourmahri 

Cluster-3 Aanhoani, Dokrikheda 

Cluster-4 Amadeh, Raitwadi, Bori, Madho, Devi 

Cluster-5 
Chillod, Khari, Mohagaun, Bindakheda, Matkuli, Mehandikheda, Malli, 
Bindakheda, Pisa 

Cluster-6 Jhirpa, Khanchari, Karer, Tekapar, Chhirai 

Cluster-7 Nishan, Belkhedi 

Cluster-8 Bijori, Sangakheda 

Cluster-9 Pachmarhi 

Cluster-10 Tawanagar (Ranipur) 

Cluster-11 Daudi, Jhunkar 

Cluster-12 Bardha, Dhasaii 

Other Villages 
Alimod, Anjandhana, Baruth, Belkhedi, Bhatodi, Chatua, Choka, Chhatiaam, 
Chichadhana, Dundi, Ghogri matha, Kelipunji, Maharajgang, Kotmi, Kursidhana, 
Muharikala, Muharikhurd, Chicha, Nayagaon, Pathai, Sanghii 

 

1.2.3.5.1 Water Supply 

All these norms for water supply can be summarized as shown in table below: 

Table 3- 7: Norms for water supply 

Sr. No. Category Water Supply Standard Authority/ Guidelines 

1 Rural Area 55 lpcd NRDWP 

2 Livestock 30 lpcd 
Ministry of Water and 

Sanitation 

3 Urban Area 135 lpcd URDPFI 

4 Floating Population/ Visitor 15 lpcd CGWA 
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5 Hotels/ Resorts 180 lpcd IS Code 1172- 1993 

Water Supply demand has been calculated for clusters and individual villages in the table below: 

Table 3- 8: Total Water Supply Requirement 

Sr. No. Village 1991 2001 2011 2021 2031 
Total Water 

Supply 
Requirement 

1 Kharpawad NA 268 341 418 453 38505 

2 Urdon 245 344 434 566 714 110898 

3 Mangaria 242 328 399 504 617 102664 

4 Ghogri 254 337 437 569 722 61374 

5 Kamti 707 744 771 807 841 71459 

6 Sarangpur 350 415 516 635 772 115798 

7 Tekapar Chourmahri 583 692 859 1056 1282 108995 

8 Aanhoani 254 224 289 336 408 204603 

9 Dokrikheda 322 446 418 445 437 716791 

10 Choka 98 99 115 129 148 12550 

11 Amadeh 69 97 139 195 263 22380 

12 Raitwadi 238 312 349 414 475 40369 

13 Bori 311 325 593 877 1268 107815 

14 Madho 132 147 134 128 116 9853 

15 Devi 116 109 137 159 191 16223 

16 Chillod 149 174 200 233 268 79321 

17 Khari 137 152 160 172 183 72132 

18 Mohagaun 170 239 282 353 428 92890 

19 Matkuli 2056 2423 2625 2943 3236 331634 

20 Mehandikheda NA 111 198 306 470 96500 

21 Malli 105 140 188 250 324 84083 

22 Bindakheda NA 341 445 556 619 109165 

23 Jhirpa 849 1023 1131 1295 1453 180025 

24 Khanchari 506 591 687 806 935 136005 

25 Karer 232 303 314 353 380 88833 

26 Chhirrai 241 322 371 451 531 101685 

27 Tekapar 488 531 630 734 856 129339 

28 Pisua 406 467 592 731 895 117686 

29 Bijori 565 1020 1275 1794 2408 356639 

30 Sangakheda 821 820 1150 1455 1860 411368 

31 Nishan 617 588 797 976 1222 116126 

32 Alimod 384 474 671 900 1184 184000 

33 Baruth 314 409 545 717 921 78292 

34 Pachmarhi 12495 11370 12062 12281 12955 2342869 

35 Bardha 282 945 1191 2230 4245 428445 

36 Dhasaii 386 532 612 750 888 143088 

37 Kelipunji 530 697 577 540 433 36786 

38 Tawanagar ( Ranipur) 5248 5041 4561 4108 3595 791871 

39 Daudi NA 589 789 1184 1578 134130 

40 Jhunkar 754 994 1276 1649 2077 176585 
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Sr. No. Village 1991 2001 2011 2021 2031 
Total Water 

Supply 
Requirement 

41 Anjandhana NA 338 411 468 531 45135 

42 Belkhedi 422 387 555 697 897 76211 

43 Bhatodi 337 367 622 893 1257 106845 

44 Chatua 214 272 358 465 590 50163 

45 Chhatiaam 433 449 400 365 315 26751 

46 Dundi 41 58 88 127 177 15064 

47 Ghogri matha 235 270 359 456 574 48817 

48 Maharajgang 239 355 416 528 644 54762 

49 Kotmi 501 584 454 378 248 21114 

50 Kursidhana 683 413 808 1119 1621 137817 

51 Muharikala 575 507 547 559 598 50841 

52 Muharikhurd 256 292 272 268 250 21279 

53 Chicha NA 625 884 1170 1564 132940 

54 Nayagaon 938 1220 1368 1620 1861 158153 

55 Pathai 170 198 231 271 315 26817 

56 Sanghii 299 352 452 566 701 59571 

Source: RADPFI Guidlines 

Tap water connection should be provided at household level for water supply in the villages of ESZ. Where 
tap water connection is not possible, community stand post or hand pumps should be provided within 
100 m from settlement area4.  

There are various models available for water supply in villages. Some of them are described below: 

¶ Cluster based water supply scheme 

¶ Water supply scheme for individual village 

¶ In tribal/ hilly/ forested areas, option of gravity and/or solar power-based water supply schemes with 
low O&M expenditure  

¶ In hills and mountains, springs as a reliable source for drinking water 

Any of the model can be adopted for water supply in villages based on suitability and feasibility study of 
water source. Detailed project report will be prepared for adopted model of water supply scheme for 
villages of ESZ of STR. 

As per Census and primary survey, the only villages of ESZ having tap water connection are: Tawanagar, 
Baruth, Alimod, Bijori, Jhirpa, Khanchari, & Pachmarhi. 

Remaining villages are to be covered with household tap water connections. 

The map below represents the villages proposed for water supply scheme (Cluster based or individual).  

 

 
4 NRDWP Guidelines, 2013 
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Figure 3- 11: Proposed Clusters for Water supply network
























































































































































































































































































