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Executive Summary:

Introduction: A study was commissioned by PCCF & HOFF to understand the status of different activities taken
up under CAMPA APO 2021-22 across different forest divisions in Odisha. The scope of work covers assessing
plantation activities, infrastructure development initiatives, AJY interventions, bamboo plantation, SSO
measures taken in bamboo sites and maintenance activities taken up under CAMPA APO 2021-22. The scope
also includes looking at wildlife management and other activities implemented as per the APO. Major
components of CAMPA intervention includes [1] site specific mandatory activities, [2] integrated wildlife
management, [3] NPV 80% and 20%, and [4] interest 60% and 40%.

Approach and Methodology: To assess the interventions taken up under CAMPA APO 2021-22, observational
study design was employed. The study framework entailed [1] ground truthing and site-specific measurements,
[2] field observation, [3] conducting FGDs with locals / JFM members, [4] Key Informant Interview (KII), and [5]
discussions with forest officials involved for CAMPA implementation at different implementation levels (State to
Beat level). The study adopted a mixed method approach to assess the range of activities undertaken under
CAMPA. Available secondary data were collected from different operational levels, such as office of CAMPA
authority / office of PCCF & HOFF, divisional and range offices of the forest department.

The study covered 8 forest circles, 37 territorial forest divisions, and 14 wildlife divisions. In addition to it, Nandan
Kanan zoo was also covered under the assessment. Based on the component specific types of interventions in
different categories (plantation, infrastructure, wildlife, SMC etc.), different sampling plan was adopted. Detail
sample plan was prepared and finalized after due consultation with the concerned officials at the office of CAMPA
authority and at Forest Division level. To draw sample, stratification was done based on the specific parameters.
In cases where a specific intervention in a particular division is limited, purposive sampling was adopted for
coverage under assessment.

For assessment of plantation measures, 10.0 percent of the total plantation area was considered (APO year
2021-22) for each forest division. For the evaluation of different aspects (plant growth, GBH, survival rate etc.)
sample plots of 0.1 ha. were demarcated and measurement / counting taken up for estimation as per the
approved norms. Total plots demarcated for intensive study represent 10.0 percent of the sample area and
approximately 1.0 percent level to the total universe (total area under plantation in the forest division level
under different plantation categories). In the case of linear plantation, 10.0 percent of the overall linear
plantation sites and consequently 100-meter length for each of the selected 1 RKM plantation length were
considered for assessment. In the case of linear plantation in rows, considering the length of each row in RKM,
100-meter sample plot per each Km. linear plantation was considered. The study covered 431 sites across the
forest divisions.

Plantation: The assessment covered 192 Forest Ranges of 46 Forest Divisions and 431 sites were assessed,
covering different aspects. The assessment covered plantations that were taken up during the Year 2021-22 in
different categories of forest. Along with this, the assessment covered different model of plantations taken up
under CAMPA, under different components of plantation such as (1) AJY (2) CA / PCA (3) NPV 80 % and (4)
SSWLMP.

Plantation Specifications: Actual area of plantation to demarcated area (gross area) has been 93.63 percent.
Seedling norm by unit of plantation (ha.) observed varying by plantation type under different components. In
NPV 80 %, seedling norm per ha. varies between 200 to 8,000 (Miyawaki model). In AJY, seedling norm of 200
per ha. was followed in AJY divisions, whereas, in case of CA / PCA, seedling norm varies between a minimum of
250 to a maximum of 1,600. In case of NPV 80%, seedling norm per ha. has been 200 to 8,000 irrespective of
plantation models. In SSWLMP, seedling norm varies between 200 to 1600.
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Documentation and Transparency: Existence of plantation journal is observed for 89.3 percent sites (both
plantation of 2021-22 and maintenance of earlier plantations; 91.2 percent for the year 2021-22). In case of AJY
without gap and ANR without gap, registers are maintained. Of the total observed plantation journals, 92.0
percent were found maintained. In case of 2021-22 plantations, map of plantation sites observed in 90.3 percent
cases. Micro plans found prepared for all the AJY sites. Similarly, treatment map is observed for 94.91 percent
sites where it is required to be prepared, i.e., in case of ANR conditions, including AJY. In case of 2021-22
plantation, treatment map observed for different plantation models of most of the sites (95.56 percent). In case
of plantation of 2021-22, signboard observed in 81.7 percent sites whereas signboard is not visible in 9.1 percent
sites and in 3.7 percent sites it is in broken condition.

Pillaring of Sites: Apart from this, pillars found posted in assessed sites. In case of plantation of 2021-22, average
number of pillars posted per site is about 28 with total posting of 6,147 pillars (excluding avenue plantation). Of
the total 20.0 percent pillars (1,228 pillars) witnessed, 91.9 percent are in good condition, and pillars are mostly
made up of RCC and found serially numbered.

SMC Measures: Different soil moisture conservation works have been taken up in plantation sites. Among the
measures, staggered trench is more prominent (85.2 percent sites). In 5.1 percent sites, more than one SMC
measures found taken up. It indicates that SMC measures have been taken for better plant survival and enriching
the soil moisture with topsoil restoration. SMC interventions have been taken up in both new plantations and
maintenance sites.

Plant Protection Measures: Among the protection measures, “watch and ward” is the most common (98.6
percent), followed by barbed fencing (25.8 percent), bamboo / twig fencing (20.4 percent), green fencing (5.1
percent), and cow foot trench (1.2 percent). Solar fencing (0.5 percent) and stone fencing (0.9 percent) are also
observed in specific sites.

Plant Survival Rate: Overall plant survival rate, irrespective of new plantation or maintenance, covering all these
parameters, found to be 92.69 percent. In some plots, no casualty is observed after replacement. Plant survival
rate for the plantations taken up in 2021-22 found to be 93.86 percent.

Plant Height and GBH: The mean maximum height of the plants planted in 2021-22 found differing by species
across different plantation models. For plantation activities taken up during 2021-22, the mean maximum height
of the plants, irrespective of other parameters, i.e., plantation models, forest division, forest range, plant type
etc. found to be 2.5 meter, and the mean minimum height measured to be 1.5 meter. Similarly, mean maximum,
and mean minimum GBH / GCH of the plants planted in the year 2021-22 found to be 12.5 cm and 7.8 cm
respectively. Plants under maintenance for previous year plantation found to be higher than plants of 2021-22.

Natural Species: Natural species observed in most of the sites where ANR activities have been taken up. Natural
species also observed in different other sites like bald hill plantation, sites under maintenance (different years)
and in AR sites. The average number of natural species, irrespective of site characteristics (creation
maintenance) and model of plantation, found to be 8. Average number of natural species in ANR Without Gap,
RET Species (Creation) found to be high, i.e., about 54.

Regenerated Species: Regenerated species observed in ANR sites, i.e., ANR with gap, ANR without gap, AJY ANR
with gap, AJY ANR without gap, and RET ANR without gap. Average number of regenerated species found varying
across the sites and by forest divisions and ranges. Average number of regenerated species varies between a
minimum of 2 to a maximum of 31, with an average of 14 per site. Growth of coppices also observed, ranging
between 2-4 on an average per species in ANR sites / plots.

Plant Biodiversity: In plantation, attempt is made to ensure plant diversity, based on local suitability of the
plants. The biodiversity index for plantation activities taken up under AJY (H: 3.218, Simpson Index: 18.041) and
NPV 80% (H: 3.446 and Simpson Index: 18.663) seems marginally higher than CA/PCA (H: 2.861, Simpson Index:
10.945) and SSWLMP (H: 2.601, Simpson Index: 10.119).
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Miyawaki plantation: Miyawaki plantation is a reforestation technique developed by Japanese botanist Akira
Miyawaki, focusing on planting native tree species in densely packed, multi-layered forests to accelerate growth
and enhance biodiversity. These forests mature faster and are more resilient to environmental stressors, making
them effective in combating deforestation and mitigating climate change impacts (Miyawaki, 2005). This
approach has gained popularity globally for its efficiency in restoring degraded ecosystems and sequestering
carbon. Owing to the growing relevance of Miyawaki plantation in climate change mitigation process, the Forest,
Environment and Climate Change Department, Government of Odisha has accorded priority to such type of
plantation activities under CAMPA intervention in APO2021-22. We observed 11 sites of Miyawaki Plantation
and Maintenance work in 9 Forest Divisions i.e. Sambalpur, Jharsuguda, Nabarangpur, Malkanagiri, Dhenkanal,
Rairangpur, Kalahandi (N), Koraput and Jeypore.

Bamboo Planation: The assessment covered 47 bamboo plantation / maintenance sites in 31 forest divisions
and 43 forest ranges. Overall, maintenance aspect is covered in 38.30 percent sites. Among the total sites, 29.79
percent sites (14 nos.) are having plantation in the year 2019-20, 31.91 percent in 2020-21, and remaining 38.30
percent fall in to 2021-22 plantation. About 97.9 percent bamboo plantation / maintenance is done under NPV
80.0 percent. In plantation, sapling norm of 400 plants per hector was followed in all the divisions. Average area
of plantation has been 26.70 ha. and average number of saplings planted per site is about 10,681. Among the
SMC measures taken up in bamboo plantation sites (In all the bamboo plantation sites, SMC works have been
taken up.), staggered trench is most prominent (93.6 percent). Extension of siltation observed to be about 19.97
percent in 76.60 percent sites, irrespective of SMC structures.

Bamboo Protection Measures: Among the protection measures taken (all the sites having protection measures),
in 72.34 percent sites, more than one protection measure is taken. Watch and ward is the most common
measure taken in all the sites, whereas in 23.4 percent sites bamboo fencing is done, bamboo twinge fencing in
23.4 percent sites and barbed wire fencing in 25.5 percent sites.

Documentation and Transparency: Plantation journal is observed for 95.74 percent sites and in maintained
condition. Map of plantation sites is also found along with journals in 95.74 percent sites. Signboard found
existing in 93.6 percent sites.

Posting of Pillars: Average number of pillars per site found to be 24 and all the sites having pillar. Of the total
pillars verified (20.0 percent), 91.0 percent pillars found to be in good condition and majority of the pillars are
serially numbered (97.87 percent sites) and made up of RCC (87.0 percent). Some stone pillars / stone carrions
were also observed in certain sites (13.0 percent).

Bamboo Survival Rate: Irrespective of the year of plantation and type (plantation and maintenance), survival
rate observed to be 89.1 percent, ranging between a minimum of 65.2 percent to a maximum of 98.4 percent.
Survival rate of plantation done in 2019-20 is about 90.6 percent, 86.5 percent for the plantations taken up in
2020-21 and 89.4 percent for the plantation of 2021-22.

Growth of Bamboo Shoots: On an average, 2 new shoots observed per clump in bamboo planted areas,
irrespective of year of plantation and its category (plantation / maintenance). In the second-year maintenance
plants, number of shoots found to be higher than bamboo plantation of other categories. Similar, average
number of culms per clump found to be higher for second year bamboo plantation maintenance site and on an
average 5 culms per clump is observed, irrespective of plantation year and type of plantation (plantation /
maintenance).

SSO Bamboo: The assessment covered 29 sites from 27 FDs where silvicultural operations taken up during 2021-
22 for the regeneration of degraded bamboo forest. In all sites, SSO activities were taken up under NPV 80%.
Gross area under silvicultural operation in the 29 sites is 9,097.3 ha. with an average of 313.7 ha. Net area under
silviculture is 8,629 ha. (Average of 297.6 ha.) which is 94.85 percent of the gross area. SMC measures observed
in 58.6 percent sites and among the SMC measures, 35.29 percent are full moon trench, 52.94 percent are half-
moon trench and 11.76 percent are staggered trench. Different SSO operations taken up under CAMPA, like
removal of congestion in the clumps / thinning of bamboo groves (95.9 percent plots), soil filling (84.1 percent
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plots), and fire line creation (93.1 percent). Site specific additional measures also observed like stone packing
(68.3 percent), and soil filling with bamboo twig (2.8 percent).

Regeneration of Clump: Of the total 1,589 clumps, across the studied sites, in 64.57 percent clumps, new shoots
of <1 year observed with a mean number of shoots of 1.76. In 94.15 percent clumps one year old shoots
observed with an average of 2.93 per clump. Shoots of 2-year-old observed in 91.44 percent clumps with an
average of 4.67 shoots per clump. Shoots of more than 2 year also observed in 90.81 percent clumps with an
average of 5.36 per clump. Overall, irrespective of age of the shoots, an average of 13.03 shoots per clump
observed. The maintained record of 2021-22 highlights existence of 14,491 shoots with an average of 11.22
shoots per clump (for 1292 clumps). Current assessment observed that at present, difference in average number
of shoots is 1.81 per clump.

Ama Jangle Yojana (AJY): As a part of participatory forest management, Govt, has been implementing Joint
Forest Management (JFM) in collaboration with forest-dependent communities. To further strengthen the
participatory forest management, CAMPA funds under APO 2021-22 is also utilized. In all the AJY sites, VSS found
existing and operating with different degree. Looking at internal governance mechanism of VSS, it is evident that
about 33.3 percent VSSs in Balangir Forest Division are conducting periodic meetings regularly. In rest of the
Forest Divisions, there is irregularity in conducting periodic meetings and meetings are organised as per the
need.

About 89.1 percent VSSs are of the view that due to their protection measure, they never came across forest
fire in the forest area under their jurisdiction. About 7.3 percent of VSSs reported occurrence of forest fire rarely,
and in 3.6 percent cases occurrence of forest fire is occasional. Under the aegis of VSSs, several awareness
generation programmes against Podu cultivation (shifting cultivation) have been taken up. CAMPA intervention
has supported VSSs in terms of creating an opportunity for their greater involvement in afforestation activities
and employment generation at local level.

Soil Moisture Conservation (SMC): Under APO 2021-22, SMC activities were implemented in different forest
divisions / ranges. The assessment covered 20 forest divisions where CAMPA intervention for SMC was carried
out during 2021-22. About 80.0 percent of SMC structures are constructed under NPV 80%.

Among the created SMC structures, LBCD is prominent (56.7 percent) in comparison to other created structures.
As all the structures are constructed recently, the condition of the created structures was found to be good.
Human interference observed to be of low order where cattle pressure is existing in 38.71 percent sites of
varying degree. Where SMC measures have been taken up, vegetation found to be “good” in 40.0 percent sites
and in “average” in 60.0 percent sites.

Wildlife Management: CAMPA has taken up different activities under wildlife management, including plantation
of fruit & fodder species, creation / renovation of waterbodies, solar fencing etc. apart from constructing
different supportive structures like anti-poaching barrack, bear cave etc. Of the total infrastructures assessed,
about 10 percent antipoaching barracks are yet to be bring into effective operational fold. Non-use of some of
the other assets were also observed. Majority of the created assets are viewed to be effective owing to its
current use practices.

Performance of WL management asset is assessed on the mean score of the assets on a 10-point nominal scale.
Overall asset performance between the range of 8-10 is found among 40 Forest Divisions. In 9 Forest Divisions,
this is calculated between the range of 6-8. In Bargarh Forest Division, it is found the lowest at 2.4. The overall
mean score of assets created under CAMPA in all Forest Divisions is calculated at 8.7 on a 10-point scale. Thus,
the quality of the assets created under CAMPA is found of higher quality.

Infrastructure Development: Infrastructural activities are performed by forest divisions under three broad
components such as CA/PCA, NPV 20% and NPV 80%, but majority of such assets are crated under NPV 80%.
Different assets created under infrastructural development include barbed fencing, construction of boundary
wall, cattle proof trench, construction of quarters, watch tower, water bodies, vegetative fencing etc. In the
construction sites, transparency boards are not observed in majority of sites. Most of the assets are found in



Evaluation of CAMPA, 2021-22

Page | vii

used condition like barbed fencing, boundary wall, cattle proof trench, community centre, fire-fighting blower,
forest guard quarter etc.

Overall asset performance between the range of 9-10 is found among 32 Forest Divisions. Asset performance
between the range of 8-9 is found for 18 Forest Divisions and between the range of 7-8 is found in one Forest
Division. The overall performance of infrastructure assets created under CAMPA across Forest Divisions in
Odisha is calculated at 9.1 on a 10-point scale which implies that the assets are productive in terms of useability
and effectiveness.

Monitoring and Evaluation: Different measures have been taken for monitoring and evaluation of CAMPA
activities. Progress as per the plan is regularly monitored by the ACF and DFO of the division and RCCF at the
circle level. In addition, officers at the Addl. PCCF and CCF level at the PCCF & HOFF office also monitor work
progress and financial utilization. Along with this, PCCF & HOFF also conducts periodic review on the progress of
the activities. As per Odisha Forest Departmental Code, the works are inspected by the field officers at regular
intervals. Even muster rolls are checked by range officer (50%), ACF (25%), DFO (10%), RCCF (5%) in every
activity.

CAMPA has been utilizing information technology to monitor activities. The official establishments are equipped
with GIS labs for progress mapping and tracking. Different apps are developed by the Forest Information
Technology & Geomatic Centre (FITGC). The forest fire monitoring is being done on MODIS and SNPP satellite
platform. There are 23 different apps for implementation / monitoring of different activities aimed towards
better forest management and protection. Along with physical and financial monitoring, CAMPA has also been
engaging external monitoring and evaluation agency to look at CAMPA activities for APOs.

Research, Training, Awareness and Capacity Building: CAMPA has propagated many tree species in forest
divisions. The need of Plus Trees, Clonal Multiplication Gardens, Clonal Seed Orchards, Germ Plasm Banks,
Progeny trials etc. are taken up for preserving / conserving and propagation of genetic characters of forest tree
species. For the promotion and conservation of biodiversity, and augmentation of natural regeneration, quality
planting materials are used in afforestation. Under research, 19 research gardens are established along with 17
plots for species preservation, 32 research sample plots, 4 high-tech nurseries, 52 seed orchards and 23 seed
production units. Under research activity in 2021-22, silvicultural research was taken up, along with tree
improvement program and adaptive research (NTFP, bamboo etc.). Under APO 2021-22, several training /
capacity building measures were taken up for forest officials, VSS and other stakeholders including
implementation of awareness programs.

Forest IT & Geomatics: Forest Information Technology & Geomatics Centre (FITGC) has been developed in the
State Forest Head Quarters which plays a key role in forest & wildlife management, conservation, and its
protection. The center has been monitoring different activities like forest and wildlife protection, forest fire,
activities undertaken under CAMPA funding through Odisha Forest Management System, forest cover change
detection, afforestation etc. To control/monitor activities, Geomatics and other IT infrastructure has been
installed and configured in the State Forest Head Quarter’s FITGC cell which is being utilized for the purpose.
Two mobile applications, i.e., “KYFL @ Odisha (Know Your Forest Location in Odisha)” and “Mo Jungle: My
Odisha Forest” in iOS and Android has been developed to bring transparency in implementation. Geo-
referencing of 60,991.33 Sq. KM of forest land is taken up in 4 years using DGPS Survey. CMV & MMV data layers
generated through compilation of data collected from divisions, FITGC & ORSAC. Base stations have been
established in 8 forest circles.

State Authority CAMPA & State Forest Academy: In APO 2021-22 Rs.1.95 Cr. Has been utilised by State
Authority for Remuneration of contractual Manpower deployed in State Authority, Hire charges, POL of Vehicle
Deployed in State Authority, Renovation of Monitoring Cell, Sanitization and Security arrangement and
Contingent Office expenses, Stationaries, Computer peripherals etc. The works have been executed by 3 I.Os in
Dy. CF Hqrs., DFO City Forest Division and DFO Chandaka WL Division.

The Odisha State Forest Academy is to be an institution of excellence to provide education, training and
extension services in forestry, environment, natural resource management and sustainable development with
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collaborative efforts of various stakeholders at regional, national and international level. The organisational
value will be enhanced by partnering with national and international stakeholders and institutions and
collaboratively making an effort in building the capacity of the forest department to protect the environmental
resources for community development with the deployment of technology and advanced knowledge. The
Academy will also serve as a National level center of excellence for training the personnel of State Governments,
Judiciary, public representatives and the representatives of NGOs and Vana Samrakshyana Samiti (VSS) on
different aspects of natural resource management and sustainable development. Presently, the infrastructure
under development includes the Academic Block, Activity Block, Amenity Block, Executive Hostel Block and the
Nonexecutive Hostel Block. The residential blocks for staff of the academy will be built as per plan submitted by
RITES Ltd.

Carbon Sequestration: Carbon sequestration is also analysed by considering type of plantation activities being
carried out under CAMPA APO 2021-22. Broadly, plantation activities are directly afforestation programmes and
maintenance of plantation activities which were carried out in previous years. However, there are variations in
carbon sequestration   based on type of plantation. Carbon sequestration is found higher for the previous year
plantations maintained under CAMPA APO 2021-22. Carbon sequestration for the plantation activities carried
out during the period 2015-16 to 2020-21 is calculated at 32.512 Kg/ Ha. which is only 3.313 Kg/ Ha. for the
plantation activities done in the year 2021-22. The overall carbon sequestration due to CAMPA 2021-22
intervention is calculated at 49.856 Kg. per hectare of plantation area.

Relocation of Village: Funding for voluntary relocation of villages from inside sanctuary and national parks has
been given prominence in this APO 2021-22. It is the only way by which human interference in wildlife habitats
& retaliatory depredation due to wildlife faced by the people can the minimized. This voluntary relocation seeks
to provide an inviolate biome to the wildlife and simultaneously makes an effort to include the villagers of these
interior villages in the mainstream & have access to all the basic infrastructural facilities & benefit out of the
Govt. sponsored public welfare programme. We observed near about 4 sites for relocation of villages in Similipal
South, Satakosia WL and Hirakud WL divisions. From Hirakud WL Division 400 families, Similipal North Division
13 families and Satakosia WL division 22 families have relocated to different places.

Conclusion and Way Forward: Wide range of activities were implemented under CAMPA APO 2021-22 under
different components and across different forest divisions. The executed activities found to be qualitative and
productive in nature in most cases. However, in certain cases, some additional improvement measures are
required, to strengthen the current initiatives further.
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Chapter I:
Introduction and Background

1.1 Background:

Forest in India comprises of several diverse forest types and reserved areas designated as National Parks and
Wildlife Sanctuaries which account about 23.0% of Geographical area of the country. Forest provides livelihood
support to the people living in and adjoining forests. At all India level there are about 1,73,000 forest fringe
villages and the inhabitants of those villages are immensely benefitted from multiple ecosystem services from
forest. Article 48A of the Constitution of India requires that the State shall endeavor to protect and improve the
environment and to safeguard the forest and wildlife of the country. Under Article 51A, it is the duty of every
citizen to protect and improve the natural environment including forests, lakes, rivers, and wildlife for which the
forest sector requires conservation and continuous protection. In India, due to excessive forest dependence of
human beings and for developmental purposes, extent of deforestation rate was relatively higher in British rule
(1880-1950s) and early decades after independence.

With the objective of conserving and protecting forest resources, Forest (Conservation) Act was enforced in the
year 1980. The Forest (Conservation) Act 1980 mandated that whenever forest land is to be diverted for non-
forestry purpose usually the conditions relating to transfer, mutation, and declaration as Reserve Forest/
Protected Forest the equivalent non-forest land for compensatory afforestation and funds for raising
compensatory afforestation etc. are to be imposed. For mining purposes additional conditions like maintaining
a safety zone area, fencing and regeneration etc. and for major and medium irrigation projects, catchment area
treatment plans are to be stipulated1. As per the Forest (Conservation) Act 1980, as far as possible, the non-
forest land for Compensatory Afforestation (CA) was to be identified contiguous to or in the proximity of
Reserved Forest or Protected Forest. In case, non-forest land of CA was not available in the same district, non-
forest land for CA was to be identified anywhere else in the State/Union Territory. If non-forest land was
unavailable in the entire State/ UT, funds for raising CA in double the area in extent of the forest land diverted
had to be provided by the user agency. The non-availability of suitable non-forest land for CA in the State / Union
Territory would be accepted by the Central Government only on the Certificate of the Chief Secretary to the
State/Union Territory Government to that effect. In case of central government/ central undertaking projects,
extraction of minor mineral from the riverbeds above 500-hectare, construction of link road, small water works,
minor irrigation works, laying of transmission line up to 220 KVA etc., CA was to be raised on degraded forest
land twice the forest area being diverted without insisting for the certificate of Chief Secretary regarding non-
availability of non-forest land2.

The funds for CA were to be recovered from the user agencies based on the rates fixed by the State Forest
Department which were site specific and varied according to the species, type of forest and site. The money
received for Compensatory Afforestation, Additional Compensatory Afforestation etc. was to be used as per site
specific schemes submitted by the State along with the approved proposals for diversion of forest land. After
receipt of the money, the State Forest Department was to accomplish the afforestation for which money is
deposited in the Compensatory Afforestation Fund within a period of one year or two growing seasons. These
funds were to be used towards the development, maintenance and protection of forest and wildlife
management3.

1 CAG Report on Compensatory Afforestation in India
2 Ibid
3 Ibid
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To compensate for the loss of tangible as well as intangible benefits from the forest lands which has been diverted
for non-forest use, the net present value of the land was to be recovered from the user agencies to adequately
compensate for the loss of natural forests. Such funds were to be used for natural assisted regeneration, forest
management and protection, infrastructure development, wildlife protection and management, supply of wood
and other forest produce saving devices and other allied activities4. Between 1980 and May 2004 about 9.21 lakh
hectare1 forest land had been diverted for non-forestry uses and forest land aggregating up to 1.14 lakh hectare2

had been diverted after formation of Ad-hoc CAMPA till March 20125.

1.2  Pre-CAMPA Scenario:
Due to certain discrepancies in the implementation of compensatory afforestation, some NGOs approached the
Supreme Court of India, about the non-utilization of funds collected for afforestation programs in lieu of the
depleted forest coverage in the country. Looking at the provisions of Forest (Conservation) Act 1980, on 29th

October 2002, the Supreme Court of India directed that a ‘Compensatory Afforestation Fund’ was to be created
in which all the money received from the user agencies towards compensatory afforestation, additional
compensatory afforestation, penal compensatory afforestation, NPV of forest land, Catchment Area Treatment
Plan Funds, etc. were to be deposited. Consequent to the Supreme court’s order, the Ministry of Environment
and Forests, Govt. of India notified on Compensatory Afforestation Fund Management and Planning Authority
(CAMPA) on 23rd April 2004. In 2006, the Supreme court ordered the formation of Ad hoc CAMPA.

4 Ibid
5 Ibid
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1.3 Formation of CAMPA National Advisory Council:
The Supreme Court of India on 10th July 2009 issued orders that there will be a Compensatory Afforestation Fund
Management and Planning Authority (CAMPA) as National Advisory Council under the chairmanship of the Union
Minister of Environment & Forests for monitoring, technical assistance, and evaluation of compensatory
afforestation activities. This came to be known as National CAMPA Advisory Council. The state CAMPA upon
receipt of funds from National CAMPA Advisory Council,
utilises the funds for planned intervention as per the for the
Annual Plan of operations (APOs) prepared by the state
CAMPA at the beginning of the financial year. The key
activities, as per CAMPA intervention Guidelines consist of
providing an integrated framework for utilizing multiple
sources of funding and activities relating to protection and
management of forests and wildlife alongside of
regenerating natural forests and building up the institutional
framework engaged in the task of creation, conservation,
and regeneration of forest-based biodiversity in the state.
Thus, the prime task of state CAMPA, is regenerating natural
forests and building up the institutional mechanism engaged
in State Forest Department.

1.4 CAMPA Act:
CAG report, in 2013, identified that the funds under CAMPA has been underutilized. The Compensatory
Afforestation Fund Bill 2015 was introduced by the government in Lok Sabha on May 8th, 2015, to regulate
collected funds. The bill was sent for examination under a standing committee. It was passed by Rajya Sabha on
28th July 2016. CAMPA Act or Compensatory Afforestation Fund Management and Planning Authority bill is an
Indian legislation that seeks to provide an appropriate institutional mechanism, both at the Centre and in each
State and Union Territory, to ensure expeditious utilization in efficient and transparent manner of amounts
released in lieu of forest land diverted for non-forest purpose which would mitigate impact of diversion of such
forest land. The legislation established the Compensatory Afforestation Management and Planning Authority
(CAMPA) and the Compensatory Afforestation Fund (CAF). The legislation sought expeditious utilization of
accumulated unspent amounts available with the Ad hoc Compensatory Afforestation Fund Management and
Planning Authority (Ad hoc CAMPA). At that time, it was estimated that an amount of Rs. 39,000 crore was the
unspent compensatory fund for forest regeneration and an interest on accumulated unspent balance,
amounting to approximately Rs. 6,000 crore per annum.   The act intended for an efficient fund management
of the previously accumulated funds in a transparent manner. The key highlights of CAMPA Act, 2016 are:

1. It seeks to establish the National Compensatory Afforestation Fund under the Public Account of India,
and a State Compensatory Afforestation Fund under the Public Account of each state.

2. The payments into the funds include compensatory afforestation, NPV, reforestation and any project
specific payments. The National Fund will get 10% of funds collected and the remaining 90% will go to
respective State Fund.

3. The collected funds will be utilized for afforestation, regeneration of forest ecosystem, wildlife protection
and infrastructure development.

4. The bill also seeks to establish National and State Compensatory Afforestation Fund Management and
Planning Authorities to manage the funds.

5. The determination of NPV will be delegated to an expert committee constituted by the central
government.
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Overarching Objectives and Core Principles:

1. An Authority, known as the “State Compensatory Afforestation Fund Management and Planning
Authority” (State CAMPA) is intended as an instrument to accelerate activities for preservation of
natural forests, management of wildlife, infrastructure development in the sector and other allied
works.

2. The State CAMPA would receive funds collected from user agencies towards compensatory
afforestation, additional compensatory afforestation, penal compensatory afforestation, Net
Present Value (NPV) and all other amounts recovered from such agencies under the Forest
(Conservation) Act, 1980 and presently lying with the Ad hoc CAMPA

3. The State CAMPA would administer the amount received from the Ad hoc CAMPA and utilize the funds
collected for undertaking compensatory afforestation, assisted natural regeneration, conservation and
protection of forests, infrastructure development, wildlife conservation and protection and other
related activities and for matters connected therewith or incidental there to.

4. State CAMPA would serve as a common repository of funds accruing due to compensatory
afforestation and NPV. It would deploy funds as per guidelines governing the use of funds for
conservation, protection and management of forests. The amounts would also be deployed for wildlife
preservation and enhancement of wildlife habitats.

5. State CAMPA would provide an integrated framework for utilizing multiple sources of funding and
activities relating to protection and management of forests and wildlife. Its prime task would be
regenerating natural forests and building up the institution engaged in this work in the State Forest
Department including training of the forest officials of various levels with an emphasis on training of
the staff at cutting edge level (forest range level). The amount received by it will also be utilized for
providing residential accommodation to the field staff and necessary machines and equipment to
them. These include appropriate arrangements for their conveyance during inspections and protection
duty. In short, the department would be modernized to protect and regenerate the forests and wildlife
habitat.

6. The State CAMPA may decide to utilize a minor part of its funds for contractual engagement of
personnel wherever there is shortage of personnel. This should be done cautiously to avoid recurring
revenue expenditure on the State Government. It may also take up State- specific activity relevant to
the State, in keeping with the core objectives.

7. The State CAMPA would also promote a voluntary movement of youth and students for supporting
conservation activities initiated/ongoing in the State Forest Department.

8. Aims and Objectives State CAMPA shall seek to promote: (a) conservation, protection, regeneration
and management of existing natural forests; (b) conservation, protection and management of wildlife
and its habitat within and outside protected areas including the consolidation of the protected areas;
(c) compensatory afforestation; (d) environmental services, which include:- (i) provision of goods such
as wood, non-timber forest products, fuel, fodder and water, and provision of services such as grazing,
tourism, wildlife protection and life support; (ii) regulating services such as climate regulation, disease
control, flood moderation, detoxification, carbon sequestration and health of soils, air and water
regimes; (iii) non-material benefits obtained from ecosystems, spiritual, recreational, aesthetic,
inspirational, educational and symbolic; and (iv) supporting such other services necessary for the
production of ecosystem services, biodiversity, nutrient cycling and primary production. (e) Research,
training, and capacity building.
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9. The Functions of State CAMPA shall include, inter alia– (i) funding, overseeing and promoting
compensatory afforestation done in lieu of diversion of forest land for non-forestry use under the Forest
(Conservation) Act, 1980 (ii) overseeing forest and wildlife conservation and protection works within
forest areas undertaken and financed under the program. (iii) maintaining a separate account in
respect of the funds received for conservation and protection of Protected Areas. (iv) creating
transparency for the program and mobilizing citizen support; and (v) earmarking up to two percent of
the funds for monitoring and evaluation.

1.5 Establishment of State CAMPA:
The Govt. of Odisha, Forest and Environment Department have established State Compensatory Afforestation
Fund, Odisha (in short state Fund) in accordance with the provisions of Sub Section (1) of Section 4 of the
Compensatory Afforestation Fund Act, 2016. Accordingly, CAMPA, Odisha has been constituted by the State
Government in F& E Department, Govt. of Odisha for the management of state CAMPA fund (State Fund).
CAMPA, Odisha has been constituted by the State
Government vide Notification dated 29.09.2018 which is
responsible for the management of State Fund.6 The State
Funds are spent through the provisions of the Annual Plan
of Operations prepared at the beginning of every financial
year and approved by the State Level Steering Committee.7
Funds released from State Fund to different Implementing
Officers are used for CAMPA mandated activities, i.e.,
creation, conservation, and regeneration of forest
resources; and strengthening the institutional mechanism
for strengthening the forest resources in the state. The
details of funds received by the state CAMPA, Odisha, from CAMPA NAC is highlighted in the matrix.

Table 1: Funds Transferred by GOI to State CAMPA, Odisha
SN Year Funds Received by

Odisha (Lakh Rs.)
Funds Received by All States (Lakh Rs.) Share of Odisha (%)

1 2009-10 13,106 48,859 26.8
2 2015-16 42,600 1,32,901 32.1
3 2021-22 90,303 2,84,694 31.7

Source: http://pib.gov.in

Study Objective:
Given the scope of the study, the following objectives, but not limited to, were examined. The points not covered
below but incidental upon the expected outputs and outcomes of CAMPA intervention were also considered in
the evaluation process.

1. To understand the status of different plantation activities taken up under CAMPA activities across forest
divisions in Odisha;

2. To understand the species diversity, species density, height, survival performance of the trees under
different plantation conditions;

3. To understand the protection measures on site as well as off-site, adopted for different type of
plantation activities;

4. To assess different type of activities taken up under ANR and SSO bamboo & timber;
5. To analyse the support of CAMPA fund for AJY and type of community involvement in the protection,

conservation, and regeneration of forest biomass in AJY areas;

6 Forest and Environment Department (2019), Resolution, No-10 F (Cons)67/2019, dated 30.08.2019.
7 State CAMPA (2019), “Compensatory Afforestation Management Fund Acts, Rules and Other Important Notification”,
Forest Department, Govt. of Odisha.
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6. To document the best practices followed for CAMPA supported plantation activities in terms of
creation, conservation, and regeneration;

7. To understand the nature of implementation of all other non-plantation activities and the type of
outputs created under non plantation activities;

Scope of the Study:
To evaluate the different type of activities taken up under state CAMPA, Odisha for the APO 2021-22, the state
CAMPA, Odisha has commissioned the third-party evaluation study to EY LLP, Bhubaneswar with the following
scope of the evaluation framework (Letter No-3568/10F-CAMPA-53/2022 Dated 23.02.2023).
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1.6  Approach and Methodology

The scope of the evaluation study is limited to the APO 2021-22; and thus, it is quite early to assess the desired
outcome and impact of the overall intervention. So, the evaluation is limited to assessing the activities which
were taken up in APO 2021-22 under CAMPA along with selected activities taken up in previous years.

The evaluation principles advocated by the DAC criteria of Organization for Economic Cooperation and
Development (OECD) is considered as a robust evaluation framework. OECD DAC criteria stipulate evaluation
methodology to be carried out in the light of Relevance, Coherence, Efficiency, Effectiveness, Impact, and
sustainability. However, considering the very limited period of post CAMPA intervention of APO 2021-22, the
activity evaluation study is to consider a part of the DAC criteria, i.e., relevance, coherence, and effectiveness of
CAMPA intervention for the APO 2021-22. These three aspects resemble analyzing Implementation
performance, output and expected outcome performance. The expected outcomes are incidental upon the
actual outputs because of CAMPA current intervention (APO 2021-22). Thus, the evaluation looked at analyzing
implementation performance, output performance and outcome performance in specific areas of intervention.

Considering the objectives and scope of study, broadly the evaluation followed inputs, Outputs, and Outcome
framework. For analyzing the implementation performance for all the components and sub-components,
adherence of the interventions to APO and CAMPA guidelines were examined. Based on the inputs,
intervention outputs (physical progress) were compared with the APO. The expected outcomes from the range
of outputs were assessed from the point of functional efficiency of the outputs from the points of view of
ultimate users. The functional efficiency of the created assets was attributed to completeness and expected
usability of the asset created under CAMPA.

The analysis of output performance for interventions in the broad category of “plantation” and “other than
plantation” have been “indicator” as well as “scoring” based. The score-based measurement is done as per 10-
point nominal scale. Looking at the quantitative and qualitative dimensions of each of the intervention including
plantation and other than plantation activities, the evaluator in consultation with departmental officials (PEAs),
local community members, assigned scores from 10 point to each of the outputs of CAMPA. The outputs were
evaluated based on completeness of the activity as per guidelines, current usability, and perceived use (positive
outcome) of the project.
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In a linear scale, each of the CAMPA activities based on predetermined parameters were evaluated, using 10
points scale. However, the average performance of different outputs was categorized as 1-2, 2-4, 4-6, 6-8, and
8-10 respectively. The superiority of linear method over ordinal method is that a linear scale is continuous scale
and other hand a Likert scale is discontinuous for which it is not amenable to usual statistical process such as
calculating the mean score. Following this method, all outputs are said to be statistically amenable for inter
Forest Division and intra Forest Division comparisons.

1.6.1  Study Design
The study design for undertaking the evaluation, as per the framework, entails [1] field measurement and
assessment, [2] field observation, [3] Focus Group Discussion (FGD) with local community members / JFM
members, [4] Key Informant Interview (KII), and [5] discussions with forest officials involved for CAMPA
implementation (at different implementation levels). The study used quantitative and qualitative research
techniques to evaluate the range of activities undertaken under CAMPA funds. While doing so, some of the
activities might seem similar but not done under CAMPA funds were selectively excluded from evaluation. The
secondary data as per the requirement of the study were obtained from different operational levels, such as
office of CAMPA authority / office of PCCF & HOFF, divisional and range offices of forest department. Besides,
the study was also utilized time series data (based on availability) about the interventions for all the components
and sub-components. The evaluation also covered JFM activities, supported by CAMPA in different project areas.

1.6.2  Sample Design
For evaluating CAMPA activities, activities executed under CAMPA APO 2021-22 were considered, including (1)
plantation, (2) creation of SMC structures, (3) forest protection, (4) wildlife management, and (5) infrastructure
development. The evaluation covered all the CAMPA components, taking a sample of 10.0 percent of the total
activities executed under APO 2021-22 in different forest circles and divisions. The aspects broadly covered are
plantation (both CA & Non-CA), Infrastructures created under CAMPA, SMC works taken up in different locations
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and Wildlife Management interventions. Apart from this, the evaluation also looked into other aspects taken up
under CAMPA in sample forest divisions and ranges.

The design and methodology have been comprehensive in assessment of multiple components and sub-
components. The geographical spread of intervention under CAMPA funds is also spread across all the forest
divisions of the State. As CAMPA activities needed to be evaluated for the intervention divisions, different
activities undertaken under each forest division were evaluated based on sample of each of the activities
implemented under CAMPA. So, forest division in each forest circle was considered as the unit of study,
covering all the forest circles of the State. The study covered 8 forest circles, 37 territorial forest divisions, and
14 wildlife divisions. In addition to it, Nandan Kanan zoo was also assessed based on the utilization of CAMPA
funds. As the sampling procedure is to be different for different activities, component wise information
required, source of data and sampling requirement for each component is separately shown in the subsequent
section. Detail sample plan was prepared and finalized after due consultation with the concerned officials at
the office of CAMPA authority and at Forest Division level. To draw sample, stratification was done based on
the agreed parameters, for example year of plantation / activity implemented, area under plantation, no. of
works in different ranges of the forest division, type of works executed in different forest divisions etc. In cases,
where a specific intervention in a particular division is limited, purposive sampling was adopted for coverage
under assessment.

Table 2: Coverage of Sites
SN Activities No of Divisions

Visited
No of Ranges

Visited
No of Sites

Visited
1 Plantation 46 190 431
i Plantation (Creation) 46 133 203
ii Plantation (Maintenance) 46 120 176
iii ANR without gap 21 34 52
2 Infrastructure & Assets 52 186 583
i CAMPA (Infrastructure) 51 131 264
ii CAMPA (Assets) 35 44 51
Iii Wildlife (Infrastructure) 12 14 15
iv Wildlife (Assets) 50 122 253
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With respect to plantation evaluation, 10.0 percent of the total plantation area was considered (APO year
2021-22) for each forest division. For the evaluation of different aspects (plant growth, GBH, survival rate etc.)
sample plots of 0.1 ha. we re demarcated and measurement / counting taken up for estimation as per the
approved norms. Total plots demarcated for intensive study represents 10.0 percent of the sample area and
approximately 1.0 percent level to the total universe (total area under plantation in the forest division level
under different plantation categories). In the case of linear plantation, 10.0 percent of the overall linear
plantation sites and consequently 100-meter length for each of the selected 1 RKM plantation length were
considered for assessment. In the case of linear plantation in rows, considering the length of each row in RKM,
100-meter sample plot per each Km. linear plantation was considered. Methodology by CAMPA aspects is
presented in the matrix.

Table 3: Methodology by Key Aspects
Components Sub-Component Measurable Indicators Methodology Tools

Plantation Block Plantation; Bald
Hill Plantation; CA
Avenue Plantation;
RDF/ANR- with or
without gap plantation
Silvicultural Operations
(Bamboo, Timber)
Distribution of Seedlings

Area Covered (Ha.);
Plant Survival Rate.
Plant Growth Rate.
Plant Biodiversity.

Secondary Data Analysis.
Sample Plot Measurement.
Consultation with          Local
Community.

Questionary

Soil and Moisture
Conservation (SMC)
Works

Different types of SMC
work Undertaken, like
Check Dam
Loose Boulder Structure
etc.

Improvement in Soil
Moisture    Regime    /
water availability

Physical Observation.
Secondary Data Analysis.
Consultation with Local
Community;

Questionary

Forest Protection General Protection
Fire Protection

Reduction in illegal
wood cutting / felling;
Reduction in fire
incidences and loses;

Secondary Data Analysis.
Consultation with          Local
Community.
Consultation with         Dept.
Officials.

Questionary

Infrastructure
development

Types of Infrastructures
Created, Buildings,
Roads, Causeway,
Culvert, Bridges
Water bodies Tube well
Seizure Yard, Malkhana
Protection Activities

Efficient   use   of the
created structures.
Improvement   in
function and
operation.
Improvement in
quality-of-service
delivery

Physical Observation.
Consultation with         Dept.
Officials

Questionary

Wildlife
Management

Anti-Depredation
Activities
Communication
Infrastructure
Development Habitat
Improvement Zoo
Management
Training & Capacity
Building

Reduction in wild
animal poaching.
Reduced human-
animal conflict.
Access of animals to
created facilities.
Community
Association       in
wildlife protection

Secondary data analysis.
Physical Observation.
Consultation with          Local
Com The evaluation will look
at following key indicators
that are linked to the overall
objective of CAMPA initiative
in the State, along with / apart
from indicators mentioned in
each section. The available
baseline figure at the Dept.
level will be utilized to map
the outcome / impact
indicators.
Community.
Consultation along with
Dept. Officials

Questionary

AJY Type of plantation
activities,
support received by the
community members

Plantation
performance- height,
GBH, Survival rate

Secondary data analysis.
Physical Observation.
Consultation

Checklist
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Components Sub-Component Measurable Indicators Methodology Tools
from CAMPA, Type of
forest protection
measures undertaken by
community members

IT GIS Type of IT and GIS
measures undertaken

Impact on forest
protection

Research & Capacity
Building

Type of capacity building
measures, Duration of
training program, No. of
training beneficiaries,
Training modules and
resource personnel
involved in providing
training.

1.6.3  Sample Plots on Selected Plantation Sites
To measure performance of different type of
plantation activities such as survival, height, collar
breadth, species diversity etc., sample plots were laid
on the selected plantation site. As suggested in the
ToR of the study, square plots consisting of 33.33-
meter length and 33.33-meter breadth plots (1000
sq. meter) plots were considered. In exception cases,
where practically it becomes non-feasible to consider
square plots, rectangle plots of 1000 sq. meter area
were substituted. While doing so, representative
number of plots were taken from different grids of
the plantation sites. Further, the sample number of
plots for each plantation site is subject to linear or
nonlinear plantation. In the case of avenue
plantation, sample plots were decided considering
the length of plantation. For ensuring
representativeness of the entire length of avenue
plantation, the sample plots were selected from both
the ends as well as middle portion of avenue
plantation. Similarly, in situations where avenue
plantations have been undertaken in parallel rows,
the sample plots were selected from each of the row.
Each selected plot was visited by the study team, and
the details mentioned in the box were documented.

Table 4: Sample Plots for selected sites
SN Plantation Area and Number of Plots

Non-linear plantation Avenue (Linear) Plantation
Plantation Area No. of Sample Plots Plantation Area No. of Sample Plots

1 < 20 Ha. 1 1 RKM 1
2 21-40 Ha. 2 2 RKM 2
3 41-60 Ha. 3 3 RKM 3
4 61-80 Ha. 4 4 RKM 4
5 > 80 Ha. 5 >4 RKM 5

 Plot location and area
 Plantation model type and design
 Age of the plantation
 Number of saplings planted initially

(species wise)
 Height of the saplings when planted
 Number of plants surviving at the time of

field study.
 Average height of surviving plants
 Species composition and distribution
 Protection system and maintenance
 Anthropogenic pressure (Grazing

Pressure or illicit cutting)
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1.6.4  Analysis of Sample Data for Evaluating CAMPA Activities
The statistical analysis for evaluation study is both aggregative as well as disaggregate in nature. The database
is broadly classified under Plantation, ANR and SSO works, SMC works and Infrastructure activities. The collected
information was both quantitative as well as qualitative in nature. All the data were aggregated into division
wise analysis first and subsequently disaggregated by type of interventions taken up in each year, including 2021-
22. The evaluation looked at the following key indicators that are linked to the overall objective of CAMPA
initiative in the State, along with / apart from indicators mentioned in each section. The component wise
indicators outlined in the following tables were aligned with performance under implementation, output, and
outcome framework. The different activities taken up CAMPA components were based on the information
pooled from the APO prepared under CAMPA.

Data analysis of different components of CAMPA intervention taken up in the following manner.

Table 5: Data Analysis for Plantation Activities
Parameters Evaluation Aspects Data Type Data Source
General
Information

Division, Range, section, Beat, Site
Map, Selection of site for plantation
Sight specific choice of species

Secondary data FD / Range

Plantation Site/S Site name, year of plantation, type of
plantation, plantation area (ha.)

Secondary data FD / Range

Plantation Journal Status of maintenance (fully/partly)
No of ranges maintaining Journal

Physical
Observation

FD / Range

Micro Plan Preparation of Plans at range level
Participation of JFM / VSS
Plan execution status

Physical Verification
Consultation-JFMC

FD / Range
JFM / VSS

Treatment Map Availability of Treatment Map Physical Verification FD / Range
Plantation Area Area of Plantation (Ha.);

Net Area planted
Secondary data FD / Range

Installation Of
Pillars

No of pillars posted /
installed; Area Demarcated
(ha.); Numbering of pillars.

Primary &
Secondary

Field Assessment (20%)
Observations

Control /
Comparable
Plot

Delineated of 4 Hectare plot Primary &
Secondary

Field Observations
FD / Range Office Data

Plantation Area coverage under different
plantation categories.
Selection of Species and Species
Planted; Total seedling Planted.
Inter plant spacing adopted (mt.); Plant
Survival Rate. Height of trees (mt.)
species wise; GBH of trees / silviculture
(cm.); Canopy Cover (%); Species
diversity. No. of pillars Installed.

Primary Survey
Secondary Data

On field assessment;
Secondary data analysis.

RDF Extent of naturally regenerated area:
Assessment at sample plantation sites;
Gap Planting area: Assessment at
sample plantation sites

Primary Survey On field assessment;
Secondary data analysis.

SMC Type of SMC activities taken up in the
plantation area.
Total Expenditure on SMC activity
(item- wise).

Primary &
Secondary

On field assessment.
Secondary data analysis.

Participation Of
JFMC / VSS In
Plantation
Protection

Maintenance of register
No of meeting conducted/ year
Mode of protection of plantation
Fire incident in the plantation site
Usufruct obtained from the plantation
site

Field
Assessment;
Secondary data

Interaction with JFMC /
VSS
FD / Range Data Analysis
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Table 6: Data Analysis for SMC Works
Parameters Evaluation Aspects Data Type Data Source

SMC Structures Type of structures.
No of SMC structures created;
Area coverage (ha.)
Structures inside / outside
plantation area;

Primary & Secondary Data FC / FD / Range office Data.
Physical Observation.
Community FGD /
Discussion.

Siltation Extent of topsoil conservation / silt
deposition

Sample based estimate.
Primary & Secondary Data

Field Measurement.
FD/Rage Office Data

Suitability Locational suitability of the
created SMC structure/s

Primary & Secondary Data
(DPR)

Field Observation;
FD/Rage Office Data

Table 7: Data Analysis for Forest Protection Measures
Parameters Evaluation Aspects Data Type Data Source

Change In The Green
Cover In The Sample Site

Observed changes Primary /
Secondary

Consultations
FGD / KII;
Records

Maintenance of
Movement Register

Sub-division wise ranges maintaining
movement register

Primary /
Secondary

FC / FD / Range office
Data;

Protection Mechanisms No of forest check gates per range.
Boundary wall per range (in kms); Vehicle
availability.
No of watch guards/ para staff
Emergency calls per month Quantity of forest
produce ceased;
No of cases reported / filed-Annual
trend

Secondary data FC / FD / Range office
Data;

Extent of Cooperation
of Villagers In Forest
Protection.

No of functioning JFMC / VSS associated in
forest protection

Secondary data Range office

Forest Fire Protection Fire line (Km.) prepared; Plantation area (Ha.)
having fire line.
No of fire-fighting squads employed
/deployed.
Incidence of fire incidence trend; Association
of JFMC / VSS; Adequacy of forest fire-fighting
equipment.
No of personnel trained on fire fighting

Primary /
Secondary

FC / FD / Range office
Data.

Consultation with
officials;
Consultation with
Villagers / JFMC /
VSS;
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Table 8: Data Analysis for Infrastructural Activities
Parameters Evaluation Aspects Data Type Data Source

Buildings Types of buildings constructed.
No of buildings currently used; No of
buildings having water and electricity
facility.
No of building with liveable; condition
Benefits to the officials / community.

Primary &
Secondary
Data

Observation
FGD / KII

Roads/ Causeway/ Culverts/
Bridges

No of Roads/ causeway/ Culverts/ Bridges
constructed.
No of Roads/ causeway/ Culverts/ Bridges
handed over to Gram Panchayats / used by
people Benefits to the local community

Primary &
Secondary
Data

Observation
FGD / KII

Water Bodies No. of water bodies created, No of
habitations dependent upon
No of wild animals visiting the tank per day.
Source Suitability: perennial / seasonal.
Average water level in the water body.
Benefits to the local community

Secondary
data Primary
data

Consultation
FGD / KII
FD / Range office
Data

Tube-Wells No of tube-wells installed; Functional status of
tube-wells; Benefit to the local community

Secondary
data
Primary data

Consultation
FGD / KII
FD / Range office
Data

Seizure Yard / Makhana No. of units existing and its coverage.
Size of malkhana (in Sq. meters);
No of stolen cases registered.

Primary &
Secondary
data

Observation.
Area
Measurement.
FD / Range
office data

Table 9: Data Analysis for Capacity Building and Research
Parameters Evaluation Aspects Data Type Data Source

Capacity Building No of Training Programmes conducted
(annual & Total) No of People trained per
year;
Changes that have happened due to capacity
building

Secondary data FC / FD / Range office

Research Types of research activities taken up;
Implication of research outcomes

Secondary data FC / FD / Range office

Table 10: Data Analysis for Wildlife Management Activities
Parameters Evaluation Aspects Data Type Data Source

General Protection Quantity of forest produce ceased; No of
accused arrested.
Trend of offence incidents; Change in the
green cover.
No of poaching cases detected;
Increase/reduction in poaching; Patrolling
Mechanisms.
No of animals rescued & rehabilitated.

Primary &
Secondary data

Observation;
Consultation.
FD / Range office Data.
Interview / FGD.

Anti-Depredation
Activities

Type of activities undertaken.
No of times wild animals visible to
community members.
Maintenance of movement register of
squad/s
Extent of involvement of villages in
Anti- depredation activity Status of
tracking and trend of depredation

Secondary data
Primary data

FD / Range office
Community members
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Parameters Evaluation Aspects Data Type Data Source
Human Animal Conflict No of such cases reported& trend; Type of

mitigation measures adopted Association
of Local Community

Primary &
Secondary data

FD / Range office
FGD / Interview

Usability of Anti-
Depredation Equipment

Availability of anti-depredation
equipment.
Use of anti- depredation equipment;
Usability of VHF/ Mobile phones
Effectiveness of network system

Primary &
Secondary data

FD / Range office; FGD
/ Consultation

Maintenance of
Communication
Register

Extent of bits maintaining communication
register

Secondary data Range office

1.6.5  Data Collection
Primary Data: Primary data by project interventions were collected using designed tools. Tools were designed
for separate components / sub-components of CAMPA interventions. Primary data collected based on field
measurements, observations, interview, and consultation with different stakeholders.

Secondary Data: Secondary data are mostly related to various activities
undertaken in CAMPA which were collected from the office of PCCF & HOFF,
Divisional Offices and Range Offices, separately with the aid of pre-designed
check lists.

Focus Group Discussion (FGDs): FGDs were conducted with the VSS committee
members of the Ama Jungle Yojana. The FGDs with AJY members were
conducted only for those Forest Ranges, where AJY has been supported under
CAMPA.

Key Informant Interview (KII) and Consultation with Forest
Officials:  KIIs and consultations were conducted with a range of
forest officers involved at various stages of CAMPA execution.

Field Observation: The study team, while visiting different
plantations, infrastructures, SMC measures, and other sites, also
prepared notes based on their physical observations which were
also analyzed and presented in the report.

1.6.6  Case Analysis:
Identified learning cases were documented in specific Forest
Divisions and Ranges during the assessment process for cascading
such learning in other areas wherever applicable.
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Chapter II:
Progress of CAMPA in Odisha

This section provides an overview of activities taken up under different components of CAMPA in the year 2021-
22. The physical and financial progress of different components of CAMPA intervention is also discussed.

2.1  Components of CAMPA Intervention
The State Compensatory Afforestation Fund Management & Planning Authority (CAMPA), Odisha was
constituted vide Notification No. 13995/F & E dated 14.08.2009. Since then, the State CAMPA has been
consistently working for Conservation, Protection, Regeneration and Management of existing natural forests,
wildlife and their habitats and raising site specific Compensatory Afforestation (CA), Penal Compensatory
Afforestation (PCA) etc. Each year with the formulation Annual Plan of Operation (APO), implementation of
CAMPA funded activities is taking place across Forest Divisions in Odisha. Since 2009-10, each year Annual Plans
of Operation (APO) is formulated and accordingly CAMPA supported activities are carried out by the Forest
Department in all the forest divisions of the State. After promulgation of CAF Act. 2016 and CAF Rule 2018 the
interventions are implemented as per Act. and Rules since the APO 2019-20.

2.2  CAMPA Activity in Odisha in 2021-22
Details of activities undertaken under CAMPA intervention in Odisha for the year 2021-22 as shown in the above
chart reveals that CA/PCA is the major intervention followed by plantation, nursery and seedling, infrastructure
development, forest protection, fire protection, creation of SMC and other activities. CA/PCA based plantation
activities and other plantation activities jointly account for around 67.1 percent of the overall CAMPA
intervention in Odisha. Plantation is a major activity of CAMPA intervention. AR, ANR with gap plantation, block
plantation, bald hill plantation, bamboo plantation, block plantation etc. are found as major plantation activities.
Apart from fresh plantation, maintenance of previous year plantation activities i.e., 1st year, 2nd year, 3rd year,
4th year, 5th year maintenance and management activities are also undertaken. Different components of
intervention under CAMPA in 2021-22 are summed up in the following table.

Table 11: CAMPA Implementation in Odisha, 2021-22
SN Components of CAMPA Intervention Financial Outlay

(approved by National
Authority) (Rs. in Cr.)

Amount Spent
(Rs. in Cr.)

I CA, PCA
1.1 CA, PCA (CATP, Others) 68.23 50.93
1.2 Site Specific Wildlife Conservation Plan 32.81 5.27
1.3 Implementation of RWLMP 30.00 30.26
1.4 Relocation of Villages 50.00 96.87

Sub Total 181.04 183.33
II 80% Activities under NPV

2.1 AR Plantation P.O. + 1st Year 10.37 9.09
2.2 ANR@200 plants (P.O. + 1st Year) 87.73 82.42
2.3 Bald Hill Plantation (P.O. + 1st Year) 26.05 24.78
2.4 Bamboo @400plants (P.O. + 1st Year) 7.34 6.42
2.5 Miyawaki plantation (7sites) 5.07 4.68
2.6 P.O. for fodder and fruit 0.12 0.10
2.7 Fodder and Fruit 1st year plantation 4.51 1.23
2.8 Conservation of RET species 1.38 1.21
2.9 Regeneration of degraded bamboo 18.48 17.85
2.1 SMC works in 20 Divisions 22.40 22.40

Sub Total 183.45 170.18
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SN Components of CAMPA Intervention Financial Outlay
(approved by National
Authority) (Rs. in Cr.)

Amount Spent
(Rs. in Cr.)

3.0 Maintenance of Old Plantation (2nd Year)
3.1 AR Plantation (2nd year maintenance) 4.97 4.26
3.2 ANR@200 plants (2nd year maintenance) 32.36 29.96
3.3 Bald Hill Plantation (2nd year maintenance) 4.2 3.61
3.4 Bamboo@400 plants (2nd year maintenance) 2.07 1.48
3.5 Fodder and Fruit (2nd Year maintenance) 0.07 0.07
3.6 Fodder and Fruit (2nd Year maintenance) urban mode 1.31 1.77
3.7 Miyawaki Plantation (2nd Year maintenance) 0.37 0.35
3.8 Conservation of RET species (2nd year with gap) 0.07 0.06
3.9 Conservation of RET species (2nd year without gap) 0.44 0.36

Sub Total 45.86 41.92

4.0 Maintenance of Old Plantation (3rd Year)
4.1 AR Plantation (3rd year maintenance) 3.98 3.68
4.2 ANR@200 plants/Ha. (3rd year maintenance) 6.92 6.30
4.3 Bamboo Plantation @400 plants (3rd year maintenance) 2.95 2.74
4.4 Avenue Plantation (3rd year maintenance) 0.30 0.28

Sub Total 14.15 13.00

5.0 Maintenance of Old Plantation (4th Year)
5.1 ANR 200 plants/Ha. (4th year maintenance) 8.28 7.8
5.2 Bald Hill 4th year maintenance 2.19 1.94

Sub Total 10.47 9.74

6.0 Total Forest Protection (227 no. of forest protection squads with
vehicle support in 219 ranges of 37 Forest Divisions)

46.96 45.58

7.0  Total Fire Protection (Fire protection squad, vehicle, creation, and
maintenance of Fireline)

16.98 21.81

8.0 Wildlife Management
8.1 Wildlife Protection 66.90 47.84
8.2 Fire protection 6.90 6.69
8.3 Habitat Improvement 20.67 19.36
8.4 Operation of Animal Rescue Centre 15.00 3.50
8.5 Others (Communication System and IT) 3.50 2.63

Sub Total 112.97 80.02

9.0 Ama Jangala Yojana 107.00 101.81

III NPV 20% (Forest Wings)
10.0 Forest Infrastructure Development
10.1 Construction of Range Office 3.99 3.56
10.2 Range Officers’ Residence 2.93 2.86
10.3 Forest Quarters 12.10 11.40
10.4 Forest Guard Quarters 24.08 22.00
10.5 Seizure Yard 1.20 1.15
10.6 Construction, Upgradation, and maintenance of Forest Road 6.90 6.77
10.7 Culvert 1.07 1.06
10.8 Causeway 1.06 1.06
10.9 Boundary Wall 10.00 9.78

10.10 Tube well 1.50 1.48
10.11 Research and Capacity Building 2.00 2.00
10.12 Upgradation of Forest IT and Digitisation of forest boundaries 20.00 19.99
10.13 Monitoring and Evaluation 5.00 5.00

Sub Total 91.83 88.11
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SN Components of CAMPA Intervention Financial Outlay
(approved by National
Authority) (Rs. in Cr.)

Amount Spent
(Rs. in Cr.)

IV NPV 20% (Wildlife Wings)
11.0 Infrastructure Development for Wildlife
11.1 Road/ Inspection Path 5.18 5.15
11.2 Anti-poaching barrack 2.00 1.94
11.3 Floating Jetty 0.05 0.04
11.4 Construction of Watchtower 1.00 0.92

Sub Total 8.23 8.05

V 60% Interest Component
12.0 Raising and maintenance of 18-month-old seedlings 68.30 71.57

VI 40% Interest Component
13.1 Construction of state Capacity Building Centre 10.00 5.00
13.2 Expenses of State Authority 5.79 1.55

Sub Total 15.79 6.55
Grand Total 903.03 841.67

Source: Computed from the CAMPA official database for the APO year 2021-22

2.3  Major Components and Subcomponents of CAMPA Intervention
A range of activities have been taken up under CAMPA implementation for the objective for preservation and
development of natural forests, afforestation of degraded forest area, forest protection, forest fire
management, management of wildlife, capacity building, research and development, infrastructure
development and other allied activities.

Table 12: Components & Sub-Components of CAMPA Intervention
SN Major Components Sub- Components Activities Taken Up Under CAMPA
1 Mandatory Activities-

Site Specific
Compensatory Afforestation (CA),
Additional Compensatory
afforestation (Addl. CA), Penal
Compensatory Afforestation (PCA)

 Catchment Area Treatment Plan (CATP)
 Other Activity: SMC, Fencing, EPA

2 Integrated Wildlife
Management Plan
(WLMP)

Regional WLMP

Site Specific Wildlife Conservation
Plan (WCP)

 Relocation of villages from PA
 21 new projects and 79 old projects

3 NPV NPV-80%: Plantation  New Plantation
 Maintenance of old Plantations
 Conservation of RET species
 Bamboo SSO
 Soil and Moisture Conservation Works
 Forest Protection (forest protection, fire

protection and Fireline)
 Wildlife Management
 Ama Jangala Yojana

NPV-20%:
Infrastructure Development
(Infrastructure)

 Infrastructure activities
 Research, and Development
 Training, Awareness and Capacity Building
 Forest IT & Geo-metrics
 Monitoring and Evaluation

4 Interest Interest-60%  Raising Nursery including Permanent and
Mega nursery

 Maintenance of 18-month-old seedling
raised in the previous year
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SN Major Components Sub- Components Activities Taken Up Under CAMPA
 Offsetting the escalated expenditure due

to wage rate enhancement
Interest-40%  Construction of state capacity building

Centre
 Expenses of State Authority

Source: State Authority, CAMPA, Annual Plan of Operations:2021-22, P-154

The details of components and sub-components of CAMPA intervention and the activities taken up under
different components are highlighted in the matrix.

a) Compensatory Afforestation: Compensatory Afforestation (CA) refers to afforestation and regeneration
activities carried out as a way of compensating for forest land diverted for non-forest purposes. CA, PCA
component cover Block Plantation, ANR with Gap Plantation, ANR Without Gap, Bald Hill, Avenue Plantation
and it’s ancillary work and maintenance of previous year plantations i.e. 2nd, 3rd, 4th, 5th, 6th year and
preliminary operations for 2022-23 plantations will also be taken up.

b) Integrated Wildlife Management Plan (IWMP): For ensuring adequate protection and for ensuring
increased biodiversity in forest areas, IWMPs are undertaken in Wildlife Divisions. It has several components
including Wildlife Protection and Management, implementation of Regional Wildlife Management Plan and
implementation of Site-specific Wildlife Conservation Plan.

c) NPV 80% (Forest Wings): Various forestry activities undertaken under NPV 80% in different divisions in
Odisha. It includes different type of plantations and previous year maintenance.

i. Plantation & Maintenance of previous year Plantation (AR, ANR with Gap, Bald Hill Plantation, Bamboo
Plantation, Miyawaki Plantation, Fodder and Fruit Plantation, Conservation of RET species with Gap,
Conservation of RET species Without Gap, Regeneration of degraded Bamboo etc.)

ii. SMC Work
iii. Ama Jangala Yojana (AJY): (ANR With Gap- 1st year operation and previous year maintenance, ANR

Without Gap and previous year maintenance)
iv. Forest Protection & Fire Protection

d) NPV 80% (Wildlife Wings): Various Wildlife Protection and Management activities undertaken under NPV
80% (Wildlife Wings) in different divisions of Odisha. It includes the fallowing activities-

i. Protection and Anti-Depredation Activities
ii. Forest Fire Prevention and Control
iii. Improvement of Wildlife Habitat
iv. Establishment, Operation and Maintenance of Animal Rescue Centre and Veterinary Treatment facilities

for Wild Animals
v. Supply of wood-saving cooking appliances and other forest produce saving devices in forest frings villages

e) NPV 20% (Forest Wings): Different type of development work, research, training& capacity building and
Monitoring & Evaluation work has been done under NPV 20% as per below:

i. Infrastructure Development
ii. Research, Training, Awareness & Capacity Building

iii. Forest IT & Geo-metrics
iv. Monitoring & Evaluation
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f) NPV 20% (Wildlife Wings): Strengthening of Communication, Construction & Maintenance, Research &
Publicity Awareness programme has been going under NPV 20% (Wildlife Wings) as per below:

i. Strengthening of Communication facilities for Protection of Wildlife
ii. Construction & Maintenance of Infrastructure for Protection of Wildlife

iii. Research Activities
iv. Publicity & Awareness Programme

g) Utilization of Interest Money under 60% Activities: The enrichment of the forest by supplementing massive
plantations in and around the forest areas is the most effective mechanism for enhancing the green cover
in Odisha. Therefore raised 18 months old seedlings in different nurseries of various divisions of the State
under APO 2021-22.

i. P.O. doe 18 months seedlings
ii. Maintenance of 18-month-Old Seedling raised in APO 2020-21

iii. Offsetting of the escalated expenditure due to wage rate enhancement.

h) Utilization of Interest Money under 40% Activities: 1
i. Construction of State Capacity Building Centre

ii. Expenses of State Authority CAMPA

2.4  Afforestation by CAMPA:
Analysis of historical data from 1982 to 2019 reveals there have been substantial plantation and afforestation
activities for which forest loss is duly compensated by afforestation activities. This implies annual forest creation
stands higher than the forest loss in the State. The divergence has sharply emerged in recent years particularly
after 2016 due to massive afforestation program with the creation of state CAMPA in the year 2016.
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Chapter III
Plantation / Afforestation

3.1  Study Area and Coverage:
In afforestation, the assessment covered 192 Forest Ranges of 46 Forest Divisions. A total of 431 sites were
assessed, covering different aspects. Observations of plantation assessment in different aspects are discussed
in this section.

Table 13: Distribution of Measurement Sites by Forest Division
SN FD No. of Sites SN FD No. of Sites
1 Angul 13 25 Kalahandi(N) 16
2 Athagarh 8 26 Karanjia 6
3 Athamallik 8 27 Keonjhar 9
4 Balangir 13 28 Keonjhar WL 10
5 Balasore WL 6 29 Khariar 15
6 Baliguda 23 30 Khordha 7
7 Bamra WL 9 31 Koraput 11
8 Baragarh 8 32 Malkangiri 8
9 Baripada 8 33 Nabarangpur 12

10 Berhampur 8 34 Nayagarh 6
11 Bhadrakh WL 2 35 Paralakemundi 9
12 Bonai 10 36 Phulbani 11
13 Boudh 7 37 Puri WL 7
14 Chandaka 7 38 Rairakhol 7
15 Chilika WL 7 39 Rairangpur 10
16 CT Forest Division, Bhubaneswar 2 40 Rajnagar WL 7
17 Cuttack 10 41 Rayagada 14
18 Deogarh 7 42 Rourkela 13
19 Dhenkanal 9 43 Sambalpur 12
20 Ghumasar south 8 44 Subarnapur 10
21 Ghumasura North 5 45 Sunabeda WL 6
22 Jeypore 13 46 Sundargarh 11
23 Jharsuguda 11 Total 431
24 Kalahandi (S) 12

3.2  Type of Plantation:
The assessment covered plantations that were taken up during the Year 2021-22 in different categories of forest,
i.e., Reserve Forest (RF: 207 sites, 48.0 percent), Protected Reserve Forest (PRF: 73 sites, 16.0 percent),
Demarcated Protected Forest (DPF: 40 sites, 9.3 percent), Avenue Plantation (AP: 4 sites, 0.9 percent), Village
Forest (VF: 41 sites, 9.5 percent), Khasara Forest (KF, 19 sites, 4.4 percent), Revenue Forest Land (33 sites, 7.7
percent) and plantation of other categories (14 sites, 3.2 percent). Along with this, the assessment covered
different models of plantations taken up under CAMPA, under different components of plantation such as (1)
AJY (2) CA / PCA (3) NPV 80 % and (4) SSWLMP. Type of plantation models are taken up in different years is
presented in the matrix.
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Table 14: Type of Plantation by Year
Type of Plantation Year of Plantation Total

2015-
16

2016-
17

2017-
18

2018-
19

2019-
20

2020-
21

2021-
22

AJY ANR @ 200 (2nd Year Maintenance) 1 1
AJY ANR With Gap @ 200 Creation 26 26
AJY ANR Without Gap (2nd Year Maintenance) 14 14
AJY ANR Without Gap (3rd year maintenance) 4 4
AJY ANR Without Gap Creation 12 12
ANR @ 200 - Tall Tree 1 1
ANR @ 200 (2nd Year Maintenance) 57 57
ANR @ 200 (3rd Year Maintenance) 24 24
ANR @ 200 (4th Year Maintenance) 24 24
ANR @ 200 (6th Year Maintenance) 2 2
ANR @ 200 (DWARF) 1 1
ANR @ 200 Creation 84 84
ANR @ 400 (2nd Year Maintenance) 2 2
ANR @ 400 (3rd Year Maintenance) 1 1
ANR @ 400 (4th Year Maintenance) 1 1
ANR @ 400 Creation 4 4
ANR @ 600 (3rd Year Maintenance) 1 1
ANR @ 600 Creation 4 4
ANR @ 800 (2nd year Maintenance) 1 1
ANR @ 800 Creation 1 1
ANR @200 -RET (2nd Year Maintenance) 2 2
ANR Without Gap- RET Species (2nd Year
Maintenance)

6 6

ANR Without Gap- RET Species (Creation) 2 2
AR (2nd Year Maintenance) 14 14
AR (3rd Year Maintenance) 16 16
AR (4th year Maintenance) 1 1
AR (4th Year Maintenance) 1 1
AR (5th Year Maintenance) 1 1
AR (7th Year Maintenance) 2 2
AR Plantation 39 39
AR Plantation (DWARF) 2 2
Avenue Plantation 2 2
Avenue Plantation (2nd Year Maintenance) 1 1
Avenue Plantation (4th year maintenance) 1 1
Bald hill plantation 3 3
Bald Hill Plantation 24 24
Bald Hill Plantation (2nd year Maintenance) 10 10
Bald Hill Plantation (3rd year Maintenance) 1 1
Bald Hill Plantation (4th year Maintenance) 5 5
Cannel Bank Avenue Plantation (3rd Year
Maintenance)

1 1

Food & Fodder Plantation (2nd Year Maintenance) 2 2
Food & Fodder Plantation (4th Year Maintenance) 1 1
Food and fodder Plantation 3 3
Food and fodder Plantation (2nd year Maintenance) 11 11
Food and fodder Plantation (3rd Year Maintenance) 1 1
Miyawaki Plantation 8 8
Miyawaki Plantation (2nd Year Maintenance) 2 2
Miyawaki Plantation (3rd year maintenance) 1 1
Urban Plantation 1 1
Urban Plantation (2nd Year Maintenance) 1 1
Urban Plantation (3rd Year Maintenance) 1 1
Total 2 2 1 34 51 124 217 431
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Figure 1: Site Coverage by Plantation Year & Components

3.3  Plantation Area:
The demarcated average plantation area / gross area of plantation (ha.) calculated to be 46.21 ha. (Total area of
19,825.26 ha.). The actual average plantation area / net area of plantation found to be 43.27 ha. (Total plantation
area of 18,563.30). Actual area of plantation to demarcated area is 93.63 percent.

3.4  Seedling per Unit Area:
Seedling norm by unit of plantation (ha.) observed varying by model / type of plantation under different
components. In NPV 80 %, seedling norm per ha. varies between 200 to 8,000 (Miyawaki model). In AJY, seedling
norm of 200 per ha. was followed in AJY divisions, whereas, in case of CA / PCA, seedling norm varies between
a minimum of 250 to a maximum of 1,600. In case of NPV 80%, seedling norm per ha. has been 200 to 8,000
irrespective of plantation models. In SSWLMP, seedling norm varies between 200 to 1600.

3.5  Plantation Records and Maps:
Plantation journal is observed for 89.3 percent sites (both plantation of 2021-22 and maintenance of earlier
plantations; 91.2 percent for the year 2021-22). In case of AJY without gap and ANR without gap, registers are
maintained. Of the total observed plantation journals, 92.0 percent were found maintained.

Figure 2: Plantation Journal
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Table 15: Observation of Plantation Journal
Year Plantation Models Observe

d
Not

Observe
d

Properly
Maintaine

d

Partly
Maintaine

d

Registere
d

Maintain
ed

2015-16 AR (7th Year Maintenance) 100.0 - 100.0 - -
2016-17 ANR @ 200 (6th Year Maintenance) 100.0 - 100.0 - -
2017-18 AR (5th Year Maintenance) 100.0 - 100.0 - -

2018-19 ANR @ 200 (4th Year Maintenance) 100.0 - 91.7 8.3 -
ANR @ 400 (4th Year Maintenance) 100.0 - 100.0 - -
AR (4th year Maintenance) 100.0 - 100.0 - -
AR (4th Year Maintenance) 100.0 - 100.0 - -
Avenue Plantation (4th year maintenance) 100.0 - - 100.0 -
Bald Hill Plantation (4th year Maintenance) 100.0 - 100.0 - -
Food & Fodder Plantation (4th Year Maintenance) 100.0 - 100.0 - -

2019-20 AJY ANR Without Gap (3rd year maintenance) - 100.0 Yes
ANR @ 200 (3rd Year Maintenance) 91.7 8.3 100.0 - -
ANR @ 400 (3rd Year Maintenance) 100.0 - 100.0 - -
ANR @ 600 (3rd Year Maintenance) 100.0 - 100.0 - -
AR (3rd Year Maintenance) 81.3 18.8 100.0 - -
Bald Hill Plantation (3rd year Maintenance) 100.0 - 100.0 - -
Cannel Bank Avenue Plantation (3rd Year
Maintenance)

- 100.0 - -

Food and fodder Plantation (3rd Year
Maintenance)

100.0 - 100.0 - -

Miyawaki Plantation (3rd year maintenance) 100.0 - 100.0 - -
Urban Plantation (3rd Year Maintenance) 100.0 - 100.0 - -

2020-21 AJY ANR @ 200 (2nd Year Maintenance) 100.0 - 100.0 - -
AJY ANR Without Gap  (2nd Year Maintenance) - 100.0 Yes
ANR @ 200 (2nd Year Maintenance) 93.0 7.0 90.6 9.4 -
ANR @ 400 (2nd Year Maintenance) 100.0 - 50.0 50.0 -
ANR @ 800 (2nd year Maintenance) 100.0 - 100.0 - -
ANR @200 -RET (2nd Year Maintenance) 100.0 - 100.0 - -
ANR Without Gap- RET Species (2nd Year
Maintenance)

- 100.0 Yes

AR (2nd Year Maintenance) 100.0 - 92.9 7.1 -
Avenue Plantation (2nd Year Maintenance) 100.0 - - 100.0 -
Bald Hill Plantation (2nd year Maintenance) 100.0 - 100.0 - -
Food & Fodder Plantation (2nd Year Maintenance) 100.0 - 100.0 - -
Food and fodder Plantation (2nd year
Maintenance)

100.0 - 100.0 - -

Miyawaki Plantation (2nd Year Maintenance) 100.0 - 100.0 - -
Urban Plantation (2nd Year Maintenance) 0.0 100.0 -

2021-22 AJY ANR With Gap @ 200 Creation 96.2 3.8 100.0 0.0 -
AJY ANR Without Gap Creation - 100.0 Yes
ANR @ 200 - Tall Tree 100.0 - 100.0 - -
ANR @ 200 (DWARF) 100.0 - - 100.0 -
ANR @ 200 Creation 100.0 - 90.5 9.5 -
ANR @ 400 Creation 100.0 - 75.0 25.0 -
ANR @ 600 Creation 50.0 50.0 50.0 - -
ANR @ 800 Creation 100.0 - 100.0 - -
ANR Without Gap- RET Species (Creation) - 100.0 -
AR Plantation 97.4 2.6 92.1 10.5 -
AR Plantation (DWARF) 100.0 - 100.0 0.0 -
Avenue Plantation 100.0 - 0.0 100.0 -
Bald hill plantation 100.0 - 100.0 0.0 -
Bald Hill Plantation 95.8 4.2 91.3 8.7 -
Food and fodder Plantation 100.0 - 100.0 0.0 -
Miyawaki Plantation 75.0 25.0 100.0 0.0 -
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Year Plantation Models Observe
d

Not
Observe

d

Properly
Maintaine

d

Partly
Maintaine

d

Registere
d

Maintain
ed

Urban Plantation 100.0 - 0.0 100.0 -

Total AJY ANR @ 200 (2nd Year Maintenance) 100.0 - 100.0 - -
AJY ANR With Gap @ 200 Creation 96.2 3.8 100.0 - -
AJY ANR Without Gap  (2nd Year Maintenance) - 100.0 - Yes
AJY ANR Without Gap (3rd year maintenance) - 100.0 - Yes
AJY ANR Without Gap Creation - 100.0 - Yes
ANR @ 200 - Tall Tree 100.0 - 100.0 - -
ANR @ 200 (2nd Year Maintenance) 93.0 7.0 90.6 9.4 -
ANR @ 200 (3rd Year Maintenance) 91.7 8.3 100.0 - -
ANR @ 200 (4th Year Maintenance) 100.0 - 91.7 8.3 -
ANR @ 200 (6th Year Maintenance) 100.0 - 100.0 0.0 -
ANR @ 200 (DWARF) 100.0 - - 100.0 -
ANR @ 200 Creation 100.0 - 90.5 9.5 -
ANR @ 400 (2nd Year Maintenance) 100.0 - 50.0 50.0 -
ANR @ 400 (3rd Year Maintenance) 100.0 - 100.0 - -
ANR @ 400 (4th Year Maintenance) 100.0 - 100.0 - -
ANR @ 400 Creation 100.0 - 75.0 25.0 -
ANR @ 600 (3rd Year Maintenance) 100.0 - 100.0 - -
ANR @ 600 Creation 50.0 50.0 50.0 - -
ANR @ 800 (2nd year Maintenance) 100.0 - 100.0 - -
ANR @ 800 Creation 100.0 - 100.0 - -
ANR @200 -RET (2nd Year Maintenance) 100.0 - 100.0 - -
ANR Without Gap- RET Species (2nd Year
Maintenance)

- 100.0 Yes

ANR Without Gap- RET Species (Creation) - 100.0 -
AR (2nd Year Maintenance) 100.0 - 92.9 7.1 -
AR (3rd Year Maintenance) 81.3 18.8 100.0 - -
AR (4th year Maintenance) 100.0 - 100.0 - -
AR (4th Year Maintenance) 100.0 - 100.0 - -
AR (5th Year Maintenance) 100.0 - 100.0 - -
AR (7th Year Maintenance) 100.0 - 100.0 - -
AR Plantation 97.4 2.6 92.1 10.5 -
AR Plantation (DWARF) 100.0 - 100.0 - -
Avenue Plantation 100.0 - - 100.0 -
Avenue Plantation (2nd Year Maintenance) 100.0 - - 100.0 -
Avenue Plantation (4th year maintenance) 100.0 - - 100.0 -
Bald hill plantation 100.0 - 100.0 - -
Bald Hill Plantation 95.8 4.2 91.3 8.7 -
Bald Hill Plantation (2nd year Maintenance) 100.0 - 100.0 - -
Bald Hill Plantation (3rd year Maintenance) 100.0 - 100.0 - -
Bald Hill Plantation (4th year Maintenance) 100.0 - 100.0 - -
Cannel Bank Avenue Plantation (3rd Year
Maintenance)

- 100.0 - -

Food & Fodder Plantation (2nd Year Maintenance) 100.0 - 100.0 - -
Food & Fodder Plantation (4th Year Maintenance) 100.0 - 100.0 - -
Food and fodder Plantation 100.0 - 100.0 - -
Food and fodder Plantation (2nd year
Maintenance)

100.0 - 100.0 - -

Food and fodder Plantation (3rd Year
Maintenance)

100.0 - 100.0 - -

Miyawaki Plantation 75.0 25.0 100.0 - -
Miyawaki Plantation (2nd Year Maintenance) 100.0 - 100.0 - -
Miyawaki Plantation (3rd year maintenance) 100.0 - 100.0 - -
Urban Plantation 100.0 - 0.0 100.0 -
Urban Plantation (2nd Year Maintenance) - 100.0 -
Urban Plantation (3rd Year Maintenance) 100.0 - 100.0 - -
Total 89.3 10.7 92.0 8.0 Yes
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3.6  Map of Plantation Sites:
Map of the plantation sites observed in 87.2 percent sites, irrespective of year of plantation / maintenance and
plantation model. In case of 2021-22 plantations, map of plantation sites observed in 90.3 percent cases. In rest
of the cases, either map of the plantation site is not observed, or it is not required to be prepared.

Figure 3: Map of Plantation Sites Observed

3.7  Micro Plan Preparation:
Preparation of micro plan under AJY is one of the important aspects. Apart from VSS membership, different
works to be taken up is presented in the micro plan. Discussion with VSS members reveals that micro plan is
prepared for all the AJY sites.

3.8  Treatment Map of Plantation Sites:
Treatment map is observed for 94.91 percent sites where it is required to be prepared, i.e., in case of ANR
conditions, including AJY. In case of 2021-22 plantation, treatment map observed for different plantation models
of most of the sites (95.56 percent) which is presented in figure.

Figure 4: Treatment Map of Plantation Site
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Table 16: Treatment Map by Plantation Models & Year
Year Type of Plantation Observed Not Observed Not Required Total
2015-16 AR (7th Year Maintenance) 0.00 0.00 100.00 100.00
2016-17 ANR @ 200 (6th Year Maintenance) 50.00 50.00 0.00 100.00
2017-18 AR (5th Year Maintenance) 0.00 0.00 100.00 100.00
2018-19 ANR @ 200 (4th Year Maintenance) 100.00 0.00 0.00 100.00

ANR @ 400 (4th Year Maintenance) 0.00 100.00 0.00 100.00
AR (4th year Maintenance) 0.00 0.00 100.00 100.00
AR (4th Year Maintenance) 0.00 0.00 100.00 100.00
Avenue Plantation (4th year maintenance) 0.00 0.00 100.00 100.00
Bald Hill Plantation (4th year Maintenance) 0.00 0.00 100.00 100.00
Food & Fodder Plantation (4th Year Maintenance) 0.00 0.00 100.00 100.00

2019-20 AJY ANR Without Gap (3rd year maintenance) 100.00 0.00 0.00 100.00
ANR @ 200 (3rd Year Maintenance) 91.67 8.33 0.00 100.00
ANR @ 400 (3rd Year Maintenance) 100.00 0.00 0.00 100.00
ANR @ 600 (3rd Year Maintenance) 100.00 0.00 0.00 100.00
AR (3rd Year Maintenance) 0.00 0.00 100.00 100.00
Bald Hill Plantation (3rd year Maintenance) 0.00 0.00 100.00 100.00
Cannel Bank Avenue Plantation (3rd Year
Maintenance)

0.00 0.00 100.00 100.00

Food and fodder Plantation (3rd Year Maintenance) 0.00 0.00 100.00 100.00
Miyawaki Plantation (3rd year maintenance) 0.00 0.00 100.00 100.00
Urban Plantation (3rd Year Maintenance) 0.00 0.00 100.00 100.00

2020-21 AJY ANR @ 200 (2nd Year Maintenance) 100.00 0.00 0.00 100.00
AJY ANR Without Gap (2nd Year Maintenance) 85.71 14.29 0.00 100.00
ANR @ 200 (2nd Year Maintenance) 96.49 3.51 0.00 100.00
ANR @ 400 (2nd Year Maintenance) 100.00 0.00 0.00 100.00
ANR @ 800 (2nd year Maintenance) 100.00 0.00 0.00 100.00
ANR @200 -RET (2nd Year Maintenance) 100.00 0.00 0.00 100.00
ANR Without Gap- RET Species (2nd Year
Maintenance)

100.00 0.00 0.00 100.00

AR (2nd Year Maintenance) 0.00 0.00 100.00 100.00
Avenue Plantation (2nd Year Maintenance) 0.00 0.00 100.00 100.00
Bald Hill Plantation (2nd year Maintenance) 0.00 0.00 100.00 100.00
Food & Fodder Plantation (2nd Year Maintenance) 0.00 0.00 100.00 100.00
Food and fodder Plantation (2nd year Maintenance) 0.00 0.00 100.00 100.00
Miyawaki Plantation (2nd Year Maintenance) 0.00 0.00 100.00 100.00
Urban Plantation (2nd Year Maintenance) 0.00 0.00 100.00 100.00

2021-22 AJY ANR With Gap @ 200 Creation 100.00 0.00 0.00 100.00
AJY ANR Without Gap Creation 75.00 25.00 0.00 100.00
ANR @ 200 - Tall Tree 100.00 0.00 0.00 100.00
ANR @ 200 (DWARF) 100.00 0.00 0.00 100.00
ANR @ 200 Creation 98.81 1.19 0.00 100.00
ANR @ 400 Creation 100.00 0.00 0.00 100.00
ANR @ 600 Creation 75.00 25.00 0.00 100.00
ANR @ 800 Creation 100.00 0.00 0.00 100.00
ANR Without Gap- RET Species (Creation) 50.00 50.00 0.00 100.00
AR Plantation 0.00 0.00 100.00 100.00
AR Plantation (DWARF) 0.00 0.00 100.00 100.00
Avenue Plantation 0.00 0.00 100.00 100.00
Bald hill plantation 0.00 0.00 100.00 100.00
Bald Hill Plantation 0.00 0.00 100.00 100.00
Food and fodder Plantation 0.00 0.00 100.00 100.00
Miyawaki Plantation 0.00 0.00 100.00 100.00
Urban Plantation 0.00 0.00 100.00 100.00

Total AJY ANR @ 200 (2nd Year Maintenance) 100.00 0.00 0.00 100.00
AJY ANR With Gap @ 200 Creation 100.00 0.00 0.00 100.00
AJY ANR Without Gap  (2nd Year Maintenance) 85.71 14.29 0.00 100.00
AJY ANR Without Gap (3rd year maintenance) 100.00 0.00 0.00 100.00
AJY ANR Without Gap Creation 75.00 25.00 0.00 100.00
ANR @ 200 - Tall Tree 100.00 0.00 0.00 100.00
ANR @ 200 (2nd Year Maintenance) 96.49 3.51 0.00 100.00
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Year Type of Plantation Observed Not Observed Not Required Total
ANR @ 200 (3rd Year Maintenance) 91.67 8.33 0.00 100.00
ANR @ 200 (4th Year Maintenance) 100.00 0.00 0.00 100.00
ANR @ 200 (6th Year Maintenance) 50.00 50.00 0.00 100.00
ANR @ 200 (DWARF) 100.00 0.00 0.00 100.00
ANR @ 200 Creation 98.81 1.19 0.00 100.00
ANR @ 400 (2nd Year Maintenance) 100.00 0.00 0.00 100.00
ANR @ 400 (3rd Year Maintenance) 100.00 0.00 0.00 100.00
ANR @ 400 (4th Year Maintenance) 0.00 100.00 0.00 100.00
ANR @ 400 Creation 100.00 0.00 0.00 100.00
ANR @ 600 (3rd Year Maintenance) 100.00 0.00 0.00 100.00
ANR @ 600 Creation 75.00 25.00 0.00 100.00
ANR @ 800 (2nd year Maintenance) 100.00 0.00 0.00 100.00
ANR @ 800 Creation 100.00 0.00 0.00 100.00
ANR @200 -RET (2nd Year Maintenance) 100.00 0.00 0.00 100.00
ANR Without Gap- RET Species (2nd Year
Maintenance)

100.00 0.00 0.00 100.00

ANR Without Gap- RET Species (Creation) 50.00 50.00 0.00 100.00
AR (2nd Year Maintenance) 0.00 0.00 100.00 100.00
AR (3rd Year Maintenance) 0.00 0.00 100.00 100.00
AR (4th year Maintenance) 0.00 0.00 100.00 100.00
AR (4th Year Maintenance) 0.00 0.00 100.00 100.00
AR (5th Year Maintenance) 0.00 0.00 100.00 100.00
AR (7th Year Maintenance) 0.00 0.00 100.00 100.00
AR Plantation 0.00 0.00 100.00 100.00
AR Plantation (DWARF) 0.00 0.00 100.00 100.00
Avenue Plantation 0.00 0.00 100.00 100.00
Avenue Plantation (2nd Year Maintenance) 0.00 0.00 100.00 100.00
Avenue Plantation (4th year maintenance) 0.00 0.00 100.00 100.00
Bald Hill Plantation 0.00 0.00 100.00 100.00
Bald Hill Plantation (2nd year Maintenance) 0.00 0.00 100.00 100.00
Bald Hill Plantation (3rd year Maintenance) 0.00 0.00 100.00 100.00
Bald Hill Plantation (4th year Maintenance) 0.00 0.00 100.00 100.00
Cannel Bank Avenue Plantation (3rd Year
Maintenance)

0.00 0.00 100.00 100.00

Food & Fodder Plantation (2nd Year Maintenance) 0.00 0.00 100.00 100.00
Food & Fodder Plantation (4th Year Maintenance) 0.00 0.00 100.00 100.00
Food and fodder Plantation 0.00 0.00 100.00 100.00
Food and fodder Plantation (3rd Year Maintenance) 0.00 0.00 100.00 100.00
Miyawaki Plantation 0.00 0.00 100.00 100.00
Miyawaki Plantation (2nd Year Maintenance) 0.00 0.00 100.00 100.00
Miyawaki Plantation (3rd year maintenance) 0.00 0.00 100.00 100.00
Urban Plantation 0.00 0.00 100.00 100.00
Urban Plantation (2nd Year Maintenance) 0.00 0.00 100.00 100.00
Urban Plantation (3rd Year Maintenance) 0.00 0.00 100.00 100.00
Total 60.56 3.25 36.19 100.00

3.9  Sites Having Signboard:
Irrespective of year of plantation and model of plantation, signboard witnessed in 80.5 percent sites. In 4.6
percent sites no signboard observed, whereas in 9.5 percent sites, signboard is not visible, and signboard found
to be in broken condition in 5.3 percent sites.
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Figure 5: Signboard in Plantation Sites

In case of plantation of 2021-22, signboard observed existing in 81.7 percent sites whereas signboard is not
visible in 9.1 percent sites and in 3.7 percent sites it is in broken condition. In about 5.5 percent sites, no
signboard observed existing.

Figure 6: Sites Having Signboard

3.10  Posting of Pillars:
On average, each plantation site (plantation of 2021-22 along with maintenance of previous year’s plantation)
is having 29 pillars with total number of posted pillars amounts to 12,412. Pillar posting excludes avenue
plantation. During the assessment, 20.0 percent pillars (2,454 pillars) of the total posted pillars were assessed
to understand the condition of the pillars. Of the total pillars witnessed, 91.0 percent are in good condition, 4.9
percent are in broken / dilapidated condition, and 4.1 percent pillars are not existing. Pillars are found serially
numbered (96.06 percent sites). Type of pillars posted are RCC pillars (78.89 percent) and stone pillars (21.11
percent). Based on physical observation, it is found that in 98.84 percent plantation sites, total area of plantation
found fully covered, whereas remaining 1.16 percent sites fall under avenue plantation.
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Figure 7: Posting of Pillars & Pillar Condition

Table 17: Posting of Pillars
Year Plantation Model Witnessed

(%)
Well

Conditio
n (%)

Broken
Conditio

n (%)

Not in
Presence

(%)

Total
(%)

2015-16 AR (7th Year Maintenance) 37.78 100.00 0.00 0.00 100.00
2016-17 ANR @ 200 (6th Year Maintenance) 19.80 65.00 10.00 25.00 100.00
2017-18 AR (5th Year Maintenance) 23.08 100.00 0.00 0.00 100.00
2018-19 ANR @ 200 (4th Year Maintenance) 19.48 89.60 8.09 2.31 100.00

ANR @ 400 (4th Year Maintenance) 10.48 63.64 0.00 36.36 100.00
AR (4th year Maintenance) 19.69 64.00 8.00 28.00 100.00
Bald Hill Plantation (4th year Maintenance) 19.82 95.45 4.55 0.00 100.00
Food & Fodder Plantation (4th Year Maintenance) 27.27 100.00 0.00 0.00 100.00

2019-20 AJY ANR Without Gap (3rd year maintenance) 20.20 87.50 7.50 5.00 100.00
ANR @ 200 (3rd Year Maintenance) 19.79 93.18 4.55 2.27 100.00
ANR @ 400 (3rd Year Maintenance) 18.42 71.43 0.00 28.57 100.00
ANR @ 600 (3rd Year Maintenance) 20.59 100.00 0.00 0.00 100.00
AR (3rd Year Maintenance) 20.39 93.65 0.00 6.35 100.00
Bald Hill Plantation (3rd year Maintenance) 17.39 100.00 0.00 0.00 100.00
Food and fodder Plantation (3rd Year Maintenance) 22.22 100.00 0.00 0.00 100.00
Miyawaki Plantation (3rd year maintenance) 20.00 100.00 0.00 0.00 100.00
Urban Plantation (3rd Year Maintenance) 22.22 83.33 16.67 0.00 100.00

2020-21 AJY ANR @ 200 (2nd Year Maintenance) 20.00 80.00 10.00 10.00 100.00
AJY ANR Without Gap  (2nd Year Maintenance) 20.29 88.89 8.08 3.03 100.00
ANR @ 200 (2nd Year Maintenance) 18.96 89.29 4.46 6.25 100.00
ANR @ 400 (2nd Year Maintenance) 18.75 100.00 0.00 0.00 100.00
ANR @ 800 (2nd year Maintenance) 22.22 100.00 0.00 0.00 100.00
ANR @200 -RET (2nd Year Maintenance) 19.18 100.00 0.00 0.00 100.00
ANR Without Gap- RET Species (2nd Year
Maintenance)

19.84 88.00 8.00 4.00 100.00

AR (2nd Year Maintenance) 19.68 95.35 2.33 2.33 100.00
Bald Hill Plantation (2nd year Maintenance) 20.26 95.74 4.26 0.00 100.00
Food & Fodder Plantation (2nd Year Maintenance) 21.05 100.00 0.00 0.00 100.00
Food and fodder Plantation (2nd year Maintenance) 19.03 95.35 2.33 2.33 100.00
Miyawaki Plantation (2nd Year Maintenance) 23.08 100.00 0.00 0.00 100.00
Urban Plantation (2nd Year Maintenance) 20.00 50.00 50.00 0.00 100.00

2021-22 AJY ANR With Gap @ 200 Creation 18.82 89.57 6.64 3.79 100.00
AJY ANR Without Gap Creation 20.17 81.44 9.28 9.28 100.00
ANR @ 200 - Tall Tree 25.00 100.00 0.00 0.00 100.00
ANR @ 200 (DWARF) 25.00 100.00 0.00 0.00 100.00
ANR @ 200 Creation 20.02 94.13 4.73 1.14 100.00
ANR @ 400 Creation 19.61 84.00 6.00 10.00 100.00
ANR @ 600 Creation 20.75 63.64 0.00 36.36 100.00
ANR @ 800 Creation 20.00 100.00 0.00 0.00 100.00
ANR Without Gap- RET Species (Creation) 13.16 100.00 0.00 0.00 100.00
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Year Plantation Model Witnessed
(%)

Well
Conditio

n (%)

Broken
Conditio

n (%)

Not in
Presence

(%)

Total
(%)

AR Plantation 20.98 95.57 2.53 1.90 100.00
AR Plantation (DWARF) 21.43 100.00 0.00 0.00 100.00
Bald Hill Plantation 20.87 94.06 4.95 0.99 100.00
Food and fodder Plantation 19.61 100.00 0.00 0.00 100.00
Miyawaki Plantation 19.70 100.00 0.00 0.00 100.00
Urban Plantation 25.00 100.00 0.00 0.00 100.00

Total AJY ANR @ 200 (2nd Year Maintenance) 20.00 80.00 10.00 10.00 100.00
AJY ANR With Gap @ 200 Creation 18.82 89.57 6.64 3.79 100.00
AJY ANR Without Gap  (2nd Year Maintenance) 20.29 88.89 8.08 3.03 100.00
AJY ANR Without Gap (3rd year maintenance) 20.20 87.50 7.50 5.00 100.00
AJY ANR Without Gap Creation 20.17 81.44 9.28 9.28 100.00
ANR @ 200 - Tall Tree 25.00 100.00 0.00 0.00 100.00
ANR @ 200 (2nd Year Maintenance) 18.96 89.29 4.46 6.25 100.00
ANR @ 200 (3rd Year Maintenance) 19.79 93.18 4.55 2.27 100.00
ANR @ 200 (4th Year Maintenance) 19.48 89.60 8.09 2.31 100.00
ANR @ 200 (6th Year Maintenance) 19.80 65.00 10.00 25.00 100.00
ANR @ 200 (DWARF) 25.00 100.00 0.00 0.00 100.00
ANR @ 200 Creation 20.02 94.13 4.73 1.14 100.00
ANR @ 400 (2nd Year Maintenance) 18.75 100.00 0.00 0.00 100.00
ANR @ 400 (3rd Year Maintenance) 18.42 71.43 0.00 28.57 100.00
ANR @ 400 (4th Year Maintenance) 10.48 63.64 0.00 36.36 100.00
ANR @ 400 Creation 19.61 84.00 6.00 10.00 100.00
ANR @ 600 (3rd Year Maintenance) 20.59 100.00 0.00 0.00 100.00
ANR @ 600 Creation 20.75 63.64 0.00 36.36 100.00
ANR @ 800 (2nd year Maintenance) 22.22 100.00 0.00 0.00 100.00
ANR @ 800 Creation 20.00 100.00 0.00 0.00 100.00
ANR @200 -RET (2nd Year Maintenance) 19.18 100.00 0.00 0.00 100.00
ANR Without Gap- RET Species (2nd Year
Maintenance)

19.84 88.00 8.00 4.00 100.00

ANR Without Gap- RET Species (Creation) 13.16 100.00 0.00 0.00 100.00
AR (2nd Year Maintenance) 19.68 95.35 2.33 2.33 100.00
AR (3rd Year Maintenance) 20.39 93.65 0.00 6.35 100.00
AR (4th year Maintenance) 19.69 64.00 8.00 28.00 100.00
AR (4th Year Maintenance) 20.00 100.00 0.00 0.00 100.00
AR (5th Year Maintenance) 23.08 100.00 0.00 0.00 100.00
AR (7th Year Maintenance) 37.78 100.00 0.00 0.00 100.00
AR Plantation 20.98 95.57 2.53 1.90 100.00
AR Plantation (DWARF) 21.43 100.00 0.00 0.00 100.00
Bald Hill Plantation 20.87 94.06 4.95 0.99 100.00
Bald Hill Plantation (2nd year Maintenance) 20.26 95.74 4.26 0.00 100.00
Bald Hill Plantation (3rd year Maintenance) 17.39 100.00 0.00 0.00 100.00
Bald Hill Plantation (4th year Maintenance) 19.82 95.45 4.55 0.00 100.00
Food & Fodder Plantation (2nd Year Maintenance) 21.05 100.00 0.00 0.00 100.00
Food & Fodder Plantation (4th Year Maintenance) 27.27 100.00 0.00 0.00 100.00
Food and fodder Plantation 19.61 100.00 0.00 0.00 100.00
Food and fodder Plantation (2nd year Maintenance) 19.03 95.35 2.33 2.33 100.00
Food and fodder Plantation (3rd Year Maintenance) 22.22 100.00 0.00 0.00 100.00
Miyawaki Plantation 19.70 100.00 0.00 0.00 100.00
Miyawaki Plantation (2nd Year Maintenance) 23.08 100.00 0.00 0.00 100.00
Miyawaki Plantation (3rd year maintenance) 20.00 100.00 0.00 0.00 100.00
Urban Plantation 25.00 100.00 0.00 0.00 100.00
Urban Plantation (2nd Year Maintenance) 20.00 50.00 50.00 0.00 100.00
Urban Plantation (3rd Year Maintenance) 22.22 83.33 16.67 0.00 100.00
Total 19.77 90.99 4.93 4.07 100.00

In case of plantation of 2021-22, average number of pillars posted per site is about 28 with total posting of 6,147
pillars (excluding avenue plantation). Of the total 20.0 percent pillars (1,228 pillars) witnessed, 91.9 percent are
in good condition, 4.9 percent are in broken / dilapidated condition, and 3.2 percent pillars are not existing. In
majority sites, pillars are made up of RCC and found serially numbered.
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3.11  SMC Works in Plantation Sites:
Different soil moisture conservation works observed in different plantation sites, among which staggered trench
is more prominent (85.2 percent sites). Other SMC measures observed are percolation pits (in 2.3 percent sites),
half-moon trench (1.8 percent sites), LBCD (5.6 percent sites) and other SMC measures in 2.1 percent sites. In
9.3 percent sites, no SMC activities observed, or it is not applicable for that plantation sites. In 5.1 percent sites,
more than one SMC measures found taken up. It indicates that SMC measures have been taken for better plant
survival and enriching the soil moisture with topsoil restoration. SMC interventions have been taken up in both
new plantations and maintenance sites.

Table 18: SMC Activities in Different Plantation Sites.
Nature of Plantation Staggered

Trench
Percolatio

n Pit
Half

Moon
Trench

LBCD Other Total

AJY ANR @ 200 (2nd Year Maintenance) 1 1
AJY ANR With Gap @ 200 Creation 24 2 26
AJY ANR Without Gap (2nd Year Maintenance) 13 3 16
AJY ANR Without Gap (3rd year maintenance) 4 4
AJY ANR Without Gap Creation 10 1 2 1 14
ANR @ 200 - Tall Tree 1 1
ANR @ 200 (2nd Year Maintenance) 53 3 3 1 60
ANR @ 200 (3rd Year Maintenance) 20 1 2 1 24
ANR @ 200 (4th Year Maintenance) 23 23
ANR @ 200 (6th Year Maintenance) 2 2
ANR @ 200 (DWARF) 1 1
ANR @ 200 Creation 82 3 1 3 3 92
ANR @ 400 (2nd Year Maintenance) 2 1 3
ANR @ 400 (3rd Year Maintenance) 1 1
ANR @ 400 Creation 3 1 3 1 8
ANR @ 600 Creation 4 4
ANR @ 800 (2nd year Maintenance) 1 1
ANR @ 800 Creation 1 1
ANR @200 -RET (2nd Year Maintenance) 2 2
ANR Without Gap- RET Species (2nd Year
Maintenance)

4 1 5

AR (2nd Year Maintenance) 10 10
AR (3rd Year Maintenance) 12 2 14
AR (4th year Maintenance) 1 1
AR (5th Year Maintenance) 1 1
AR (7th Year Maintenance) 1 1
AR Plantation 31 2 33
AR Plantation (DWARF) 2 2
Avenue Plantation 1 1 2
Bald Hill Plantation 26 3 1 1 31
Bald Hill Plantation (2nd year Maintenance) 12 12
Bald Hill Plantation (3rd year Maintenance) 1 1
Bald Hill Plantation (4th year Maintenance) 5 1 6
Food & Fodder Plantation (4th Year Maintenance) 1 1
Food and fodder Plantation 3 3
Food and fodder Plantation (2nd year Maintenance) 6 6
Food and fodder Plantation (3rd Year Maintenance) 1 1
Urban Plantation 1 1
Urban Plantation (2nd Year Maintenance) 1 1 2
Total 367 10 7 24 9 417
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3.12  Extent of Siltation:
In different plantation sites, SMC works have been taken up to arrest topsoil erosion and improve soil moisture
regime. It is observed that the created structures have been beneficial in minimizing soil erosion in the sites by
arresting it in-situ. In case of half / full moon trenches, percentage of soil deposit is higher in comparison to other
structures. Further, by plantation types, reduction in extent of siltation observed comparatively higher in case
of Urban Plantation than other type of plantations.

Table 19: Extent of Siltation
Extent of Siltation (%) No. Mean Minimum Maximum
SMC- Staggered Trench 342 23.96 0.10 90.00
SMC- Percolation Pit 8 33.75 20.00 60.00
SMC-Half Moon Trench 4 32.50 15.00 80.00
SMC- LBCD 19 29.74 10.00 60.00
Total 373 24.19 0.10 90.00

Figure 8: Siltation / Sediment Deposit (%)

3.13 Canopy Cover:
As the plants are at their early stages of growth, average canopy cover; irrespective of plantation types, year of
plantation and species found to be 32.66 percent (plantation year 2021-22). Canopy cover found to be relatively
higher for the plantations taken up in previous years, but maintenance support provided during the APO 2021-
22. Difference in canopy cover observed in different plantation sites for the same year of planation as it is
dependent upon micro climatic and ecosystem conditions along with type of species planted.

Table 20: Canopy Cover (%) by Year of Plantation
Year of Plantation No. of Sites Mean Minimum Maximum
2015-16 2 70.0 70.0 70.0
2016-17 2 55.0 40.0 70.0
2017-18 1 80.0 80.0 80.0
2018-19 34 42.8 10.0 80.0
2019-20 51 39.9 5.0 90.0
2020-21 124 41.0 5.0 90.0
2021-22 217 32.8 5.0 100.0
Total 431 37.2 5.00 100.00

Table 21: Canopy Cover (%) by Component
Component of Plantation No. of Sites Mean Minimum Maximum
AJY 57 47.4 5.0 80.0
CA/PCA 60 32.8 5.0 80.0
NPV 80% 306 36.0 5.0 100.0
SSWLMP 8 40.4 15.0 60.0
Total 431 37.2 5.00 100.00
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Figure 9: Canopy Cover by Year and Component (%)

Table 22: Canopy Cover by Plantation Models
Canopy Coverage (%)

Type of Plantation No. of
Sites

Mean Min Max

AJY ANR @ 200 (2nd Year Maintenance) 1 25.0 25.0 25.0
AJY ANR With Gap @ 200 Creation 26 30.8 5.0 60.0
AJY ANR Without Gap  (2nd Year Maintenance) 14 66.1 40.0 80.0
AJY ANR Without Gap (3rd year maintenance) 4 60.0 50.0 70.0
AJY ANR Without Gap Creation 12 59.2 40.0 80.0
ANR @ 200 - Tall Tree 1 10.0 10.0 10.0
ANR @ 200 (2nd Year Maintenance) 57 36.5 10.0 70.0
ANR @ 200 (3rd Year Maintenance) 24 37.3 10.0 80.0
ANR @ 200 (4th Year Maintenance) 24 43.1 10.0 80.0
ANR @ 200 (6th Year Maintenance) 2 55.0 40.0 70.0
ANR @ 200 (DWARF) 1 40.0 40.0 40.0
ANR @ 200 Creation 84 30.3 5.0 70.0
ANR @ 400 (2nd Year Maintenance) 2 35.0 10.0 60.0
ANR @ 400 (3rd Year Maintenance) 1 35.0 35.0 35.0
ANR @ 400 (4th Year Maintenance) 1 50.0 50.0 50.0
ANR @ 400 Creation 4 44.3 22.0 65.0
ANR @ 600 (3rd Year Maintenance) 1 45.0 45.0 45.0
ANR @ 600 Creation 4 21.3 10.0 40.0
ANR @ 800 (2nd year Maintenance) 1 40.0 40.0 40.0
ANR @ 800 Creation 1 25.0 25.0 25.0
ANR @200 -RET (2nd Year Maintenance) 2 30.0 30.0 30.0
ANR Without Gap- RET Species (2nd Year Maintenance) 6 60.0 40.0 80.0
ANR Without Gap- RET Species (Creation) 2 70.0 70.0 70.0
AR (2nd Year Maintenance) 14 38.6 5.0 70.0
AR (3rd Year Maintenance) 16 35.0 5.0 90.0
AR (4th year Maintenance) 1 25.0 25.0 25.0
AR (4th Year Maintenance) 1 75.0 75.0 75.0
AR (5th Year Maintenance) 1 80.0 80.0 80.0
AR (7th Year Maintenance) 2 70.0 70.0 70.0
AR Plantation 39 26.0 5.0 65.0
AR Plantation (DWARF) 2 25.0 10.0 40.0
Avenue Plantation 2 17.5 15.0 20.0
Avenue Plantation (2nd Year Maintenance) 1 15.0 15.0 15.0
Avenue Plantation (4th year maintenance) 1 10.0 10.0 10.0
Bald hill plantation 3 13.3 10.0 20.0
Bald Hill Plantation 24 28.2 10.0 70.0
Bald Hill Plantation (2nd year Maintenance) 10 40.5 10.0 70.0
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Canopy Coverage (%)
Type of Plantation No. of

Sites
Mean Min Max

Bald Hill Plantation (3rd year Maintenance) 1 40.0 40.0 40.0
Bald Hill Plantation (4th year Maintenance) 5 40.0 20.0 65.0
Cannel Bank Avenue Plantation (3rd Year Maintenance) 1 40.0 40.0 40.0
Food & Fodder Plantation (2nd Year Maintenance) 2 14.0 13.0 15.0
Food & Fodder Plantation (4th Year Maintenance) 1 60.0 60.0 60.0
Food and fodder Plantation 3 25.0 10.0 50.0
Food and fodder Plantation (2nd year Maintenance) 11 32.5 10.0 60.0
Food and fodder Plantation (3rd Year Maintenance) 1 40.0 40.0 40.0
Miyawaki Plantation 8 85.6 40.0 100.0
Miyawaki Plantation (2nd Year Maintenance) 2 85.0 80.0 90.0
Miyawaki Plantation (3rd year maintenance) 1 90.0 90.0 90.0
Urban Plantation 1 10.0 10.0 10.0
Urban Plantation (2nd Year Maintenance) 1 10.0 10.0 10.0
Urban Plantation (3rd Year Maintenance) 1 50.0 50.0 50.0
Total 431 37.2 5.0 100.0

Table 23: Canopy Cover (%) of 2021-22 Plantation
Plantation Models (2021-22) No. of Sites Mean Min. Max.
AJY ANR With Gap @ 200 Creation 26 30.8 5.0 60.0
AJY ANR Without Gap Creation 12 59.2 40.0 80.0
ANR @ 200 - Tall Tree 1 10.0 10.0 10.0
ANR @ 200 (DWARF) 1 40.0 40.0 40.0
ANR @ 200 Creation 84 30.3 5.0 70.0
ANR @ 400 Creation 4 44.3 22.0 65.0
ANR @ 600 Creation 4 21.3 10.0 40.0
ANR @ 800 Creation 1 25.0 25.0 25.0
ANR Without Gap- RET Species (Creation) 2 70.0 70.0 70.0
AR Plantation 39 26.0 5.0 65.0
AR Plantation (DWARF) 2 25.0 10.0 40.0
Avenue Plantation 2 17.5 15.0 20.0
Bald hill plantation 3 13.3 10.0 20.0
Bald Hill Plantation 24 28.2 10.0 70.0
Food and fodder Plantation 3 25.0 10.0 50.0
Miyawaki Plantation 8 85.6 40.0 100.0
Urban Plantation 1 10.0 10.0 10.0
Total 217 32.8 5.0 100.0

3.14 Plant Protection Measures:
Different plant protection measures were taken to ensure greater survival of plants and protecting it from
animals and other type of damages. Among the protection measures, “watch and ward” is the most common
(98.6 percent) method adopted in different sites. Other plant protection measures taken are green fencing (5.1
percent), barbed fencing (25.8 percent), bamboo / twig fencing (20.4 percent), and cow foot trench (1.2
percent). Solar fencing (0.5 percent) and stone fencing (0.9 percent) are also observed in specific sites.

Table 24: Plant Protection Measures by Plantation Models (% Sites)
Plantation Models (2021-22) Watch

&
Ward

Green
Fencing

Barbed
Fencing

Bamboo
/ Twig

Fencing

Stone
Fencing

Solar
Fencing

Cow
Foot

Trench

Other

AJY ANR With Gap @ 200
Creation

100.0 7.7 23.1 15.4 - - - -

AJY ANR Without Gap Creation 100.0 - - - - - - -
ANR @ 200 - Tall Tree 100.0 100.0 - - - - - -
ANR @ 200 (DWARF) 100.0 - 100.0 - - - - -
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Plantation Models (2021-22) Watch
&

Ward

Green
Fencing

Barbed
Fencing

Bamboo
/ Twig

Fencing

Stone
Fencing

Solar
Fencing

Cow
Foot

Trench

Other

ANR @ 200 Creation 100.0 8.3 17.9 25.0 2.4 - 1.2 -
ANR @ 400 Creation 100.0 - 25.0 25.0 - - 50.0 -
ANR @ 600 Creation 100.0 - - 25.0 - - - -
ANR @ 800 Creation 100.0 - - 100.0 - - - -
ANR Without Gap- RET Species
(2nd Year Maintenance)

100.0 - - - - - - -

ANR Without Gap- RET Species
(Creation)

100.0 - 100.0 - - - - -

AR Plantation 100.0 5.1 33.3 43.6 - - - -
AR Plantation (DWARF) 100.0 - 100.0 - - - - -
Avenue Plantation 100.0 - - - - - - 50.0
Bald Hill Plantation 100.0 29.6 44.4 37.0 3.7 - - -
Bald Hill Plantation (2nd year
Maintenance)

100.0 - 100.0 - - - - -

Food and fodder Plantation 100.0 - 66.7 33.3 - - - -
Miyawaki Plantation 87.5 - 62.5 12.5 - - - -
Urban Plantation 100.0 - - - - - - -

3.15 Plant Survival Rate:
Plant survival rate varies by type of plantation, year of plantation and by forest division / range. Overall plant
survival rate, irrespective of new plantation or maintenance, covering all these parameters, found to be 92.69
percent, with highest survival in Bhadrak WL (98.46 percent) and lowest in Sambalpur (80.94 percent).
Irrespective of plantation categories, plant survival rate found to be 92.69 percent, based on plot specific
assessment. In some plots, no casualty is observed after replacement.

Figure 10: Plant Survival by Plantation Year
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Table 25: Plant Survival Rate
Division 2018-19 2019-20 2020-21 2021-22
Angul 86.7 89.9 94.6 93.3
Athagarh 91.6 91.9
Athamallik 93.4 93.8 96.9 96.8
Balangir 91.7 92.7 91.8
Balasore WL 90.3 91.7
Baliguda 95.7 92.9 94.6 95
Bamra WL 88 93.6 93
Baragarh 84.2 89.2
Baripada 94.7 95.2 97.8 96.2
Berhampur 96.9 96.9 97
Bhadrakh WL 96.9 100
Bonai 93 95.8
Boudh 93.4 92.7 93.7 93.9
Chandaka 95 94.4
Chilika WL 84.1 73.2 84.1 87.7
CT FD, BBSR 76.9 96.7
Cuttack 93.4 91.2 93.1
Deogarh 68.3 79.8 92.6
Dhenkanal 87.7 93.7 93.5
Ghumsar (S) 96.3 95.5 96.1
Ghumsar (N) 95.9 95.5 96.5
Jeypore 93.8 92.7
Jharsuguda 72.3 74.8 76 91.7
Kalahandi (S) 90 91.1
Kalahandi(N) 94.4 94.1 93.1
Karanjia 93.8 91.4 90.8 92.7
Keonjhar 95 95.9 83.2
Keonjhar WL 96.9 87.5 93.5
Khariar 95.6 81.5 98.4 98.2
Khordha 94.4 86.7 87.7 92.7
Koraput 91.7 91.2 93.1
Malkangiri 78.3 68.5 88.1
Nabarangpur 74 93.9 97.1
Nayagarh 81 78.4 91.9
Paralakemundi 95.1 96.5 96.1
Phulbani 84.5 95.6
Puri WL 90.7 87.5 87.6
Rairakhol 90.4 90.6 92.7
Rairangpur 91.4 94.3 96.1 96.8
Rajnagar WL 97.9 95.3 95.6
Rayagada 92 96.1 94.5
Rourkela 87.7 82.9 93.5
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Division 2018-19 2019-20 2020-21 2021-22
Sambalpur 74.7 81 79.8
Subarnapur 90.1 94.9 93
Sunabeda WL 95.1 95.5
Sundargarh 92 94.9 94.8 96
Total 92.1 88.2 91.2 93.2

Survival rate of plants in different plantation sites and by forest division / ranges differs by type of plantation.
Division wise plant survival rate is presented in the matrix.

Figure 11: Plant Survival Rate (%)

Based on the rate of survival, plantation sites were grouped in to two broad categories, i.e., survival rate above
and below the 85.0 percent benchmark, and 90.0 percent benchmark. Of the total 46 divisions, three wo
divisions reflect plant survival below 85.0 percent, i.e., Sambalpur (80.94 percent), Chilika WL (84.09 percent),
and Deogarh (83.18 percent). Excluding Sambalpur, Chilika, and Deogarh, there are 6 other divisions where plant
survival is below 90.0 percent, i.e., Bargarh (88.12 percent), Jharsuguda (85.92 percent), Karanjia (89.63
percent), Malkangiri (88.81 percent), Nayagarh (88.45 percent), and Puri WL (87.96 percent).
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Figure 12: Plant Survival Rate; 85 % & 90 % Benchmark
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Figure 13: Plant Survival by Plantation Models

3.16  Height of Plants:
In different sample plots of selected sites, height and GBH / GCH of plants were measured to understand the
growth of plants. The growth of the plants normally varies by plant types and dependent upon several additional
factors like soil profile of the plantation sites, suitability of local environment for the growth of the plants, soil-
moisture conditions etc. The mean maximum height of the plants planted in 2021-22 found differing by species
across different plantation models. For plantation activities taken up during 2021-22, the mean maximum height
of the plants, irrespective of other parameters, i.e., plantation models, forest division, forest range, plant type
etc. found to be 2.5 meter, and the mean minimum height measured to be 1.5 meter.
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Figure 14: Plant Height

3.16.1 Plant Height by Plantation / Maintenance Year:
Height of plants by year of plantation reflects gradual decrease in height of the plants by year of plantation,
irrespective of plant species and type of plantation, excluding the year 2018-19. The mean maximum height of
the plans planted maintained in the year 2018-19 seems to have better growth in comparison to plants planed
in 2016-17 and 2017-18. As soil characteristics along with environment / climatic factors play an important role
in growth of the plants, along with age of the seedling / sapling, still It can be assumed that better care has been
helpful to ensure a better growth of plants.

Table 26: Plant Height by Plantation / Maintenance Year
Plantation / Maintenance Year Mean Max. Height (Mt.) Mean Min. Height (Mt.)
2015-16 11.0 8.0
2016-17 4.3 2.8
2017-18 4.1 1.4
2018-19 4.2 2.2
2019-20 3.1 1.8
2020-21 3.0 1.7
2021-22 2.5 1.5
Total 2.8 1.6
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Figure 15: Plant Height, 2021-22 Plantation

Table 27: Height of Plants in Different Sites
Type of Plantation Mean

Max.
Height
(Mt.)

Mean
Min.

Height
(Mt.)

AJY ANR @ 200 Creation 1.7 0.6
AJY ANR Plantation @ 200 1.9 1.1
ANR @ 200 Creation 2.4 1.3
ANR @ 200 Creation (RET Species) 3.0 0.5
ANR @ 200 With Gap Plantation 1.2 0.9
ANR Plantation @ 200 2.6 1.1
ANR Plantation @ 200 (2nd Year Maintenance) 2.5 1.6
ANR Plantation @ 200 (3rd Year Maintenance) 4.4 2.9
ANR Plantation @ 200 (4th Year Maintenance) 4.2 2.3
ANR Plantation @ 400 1.7 1.0
ANR Plantation @ 600 2.2 1.0
AR Plantation 2.5 1.4
AR Plantation (2nd Year Maintenance) 4.1 2.3
AR Plantation (3rd Year Maintenance) 3.0 2.3
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Type of Plantation Mean
Max.

Height
(Mt.)

Mean
Min.

Height
(Mt.)

AR Plantation (7th Year Maintenance) 14.0 13.0
Avenue Plantation 3.5 4.2
Bald Hill Plantation 3.6 1.6
Bald Hill Plantation (4th Year Maintenance) 7.1 3.1
Bamboo Plantation (3rd Year Maintenance) 6.0 3.0
CA ANR @ 200 Creation 1.5 1.0
CA ANR Plantation @ 200 (2nd Year Maintenance) 2.9 0.7
CA ANR Plantation @ 200 4.5 1.2
CA ANR Plantation @ 200 (2nd Year Maintenance) 2.1 1.6
CA ANR Plantation @ 400 2.5 1.7
CA ANR Plantation @ 400 (2nd Year Maintenance) 2.7 1.3
CA ANR Plantation @ 400 (3rd Year Maintenance) 2.6 2.2
CA ANR Plantation @ 600 2.8 2.1
CA ANR Plantation @ 800 (2nd year Maintenance) 2.4 1.5
CA AR Plantation 2.1 1.0
CA AR Plantation (5th Year Maintenance) 4.8 1.1
CA Bald Hill Plantation 2.8 1.0
CA Bald Hill Plantation (2nd Year Plantation) 3.5 2.8
Fruit & Fodder Plantation 1.5 1.0
Fruit & Fodder Plantation (2nd Year Maintenance) 3.7 2.4
Fruit & Fodder Plantation (4th Year Maintenance) 5.3 2.7
Miyawaki Plantation 4.2 3.2
Protection of RET species, 2nd year maintenance 3.2 2.7
Urban Plantation 12.2 1.5
Total 3.0 1.6

3.17  Plant GBH / GCH:
Like height of the plants, GBH / GCH of the plants also vary by year, mode of plantation and type of species.
Mean maximum GBH / GCH of the plant, irrespective of year of plantation. Mode of plantation, and species
found to be 14.0 cm and mean minimum GBH / GCH found to be 8.4 cm. Similarly, mean maximum, and mean
minimum GBH / GCH of the plants planted in the year 2021-22 found to be 12.5 cm and 7.8 cm respectively.
Plants under maintenance for previous year plantation found to be higher than plants of 2021-22 for obvious
reasons of age of the plant. The mean maximum and minimum GBH / GCH of the plants, irrespective of species
by plantation categories and model of plantation is presented in figure.

Figure 16: Mean Maximum & Minimum GBH / GCH
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Figure 17: Plant GBH / GCH
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3.17.1 Plant GBH / GCH by Plantation / Maintenance Year:
GBH / GCH of plants by year of plantation reflects gradual decrease in grith of the plants by year of plantation,
irrespective of plant species and type of plantation, excluding the year 2017-18 and 2018-19. The mean
maximum GBH found for the plantation / maintenance for the year 2015-16 and lowest for 2021-22.

Table 28: Plant GBH / GCH by Plantation / Maintenance Year
Plantation / Maintenance Year Mean Max GBH/ GCH (Cm) Mean Min. GBH/GCH (Cm)
2015-16 45.5 28.0
2016-17 20.0 11.4
2017-18 20.7 8.1
2018-19 19.7 11.0
2019-20 16.3 9.4
2020-21 15.1 8.8
2021-22 12.5 7.8
Total 14.0 8.4

Table 29: Plant Height and GBH / GCH
Plantation Model (2021-22) Mean Max.

Height (Mt.)
Mean Min.

Height (Mt.)
Mean Max
GBH/ CBH

(cm)

Mean Min.
GBH / CBH

(cm)
AJY ANR With Gap @ 200 Creation 2.0 1.0 10.8 6.2
ANR @ 200 - Tall Tree 1.4 0.5 7.6 4.4
ANR @ 200 (DWARF) 2.1 1.3 7.3 5.0
ANR @ 200 Creation 2.3 1.3 11.5 7.1
ANR @ 400 Creation 2.2 1.4 9.3 6.5
ANR @ 600 Creation 2.5 1.7 8.9 5.8
ANR @ 800 Creation 2.5 0.7 13.5 5.5
AR Plantation 2.4 1.4 12.3 8.0
AR Plantation (DWARF) 1.5 0.8 6.9 4.4
Avenue Plantation 3.1 2.0 14.6 9.1
Bald hill plantation 2.2 1.1 14.1 8.6
Bald Hill Plantation 3.0 1.6 13.9 8.4
Bald Hill Plantation (2nd year Maintenance) 1.5 1.3 7.3 6.1
Food and fodder Plantation 2.1 0.7 13.4 6.0
Miyawaki Plantation 4.2 3.1 19.7 14.3
Urban Plantation 1.1 0.5 7.0 4.7
Total 2.5 1.5 12.5 7.8

Table 30: Plant Height and GBH / GCH by FD
Forest Division (Plantation 2021-22) Max. Height

(Mt.)
Min. Height

(Mt.)
Max GBH/ CBH

(cm)
Min. GBH/CBH

(cm)
Angul 1.7 0.6 11.1 5.2
Athagarh 2.0 0.7 10.2 5.4
Athamallik 1.8 1.1 7.1 5.3
Balangir 1.9 1.3 9.6 7.3
Balasore WL 2.3 1.9 14.4 10.3
Baliguda 3.0 1.3 12.4 7.4
Bamra WL 2.0 1.2 9.0 6.7
Baragarh 2.5 1.4 11.5 7.7
Baripada 2.5 1.0 16.0 8.3
Berhampur 3.2 1.8 13.9 7.9
Bhadrakh WL 4.3 3.2 18.0 11.7
Bonai 1.8 1.2 8.6 6.9
Boudh 2.7 1.0 9.3 5.4
Chandaka 2.4 1.6 13.0 9.7
Chilika WL 2.9 1.7 9.8 6.8
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Forest Division (Plantation 2021-22) Max. Height
(Mt.)

Min. Height
(Mt.)

Max GBH/ CBH
(cm)

Min. GBH/CBH
(cm)

CT FD, BBSR 2.3 1.3 11.3 7.7
Cuttack 2.1 0.7 12.9 5.7
Deogarh 2.7 1.9 9.0 6.4
Dhenkanal 4.3 3.5 14.4 13.1
Ghumasar south 2.4 1.1 15.9 9.4
Ghumasura North 2.6 1.4 14.5 7.8
Jeypore 2.1 0.7 13.4 6.2
Jharsuguda 2.0 1.2 10.8 7.0
Kalahandi (S) 1.7 0.7 12.5 6.1
Kalahandi(N) 1.8 0.6 12.3 5.7
Karanjia 3.1 2.2 14.6 10.3
Keonjhar 3.0 1.1 16.1 7.1
Keonjhar WL 2.0 0.7 9.7 4.7
Khariar 3.1 2.0 12.1 8.9
Khordha 3.6 1.7 16.1 8.0
Koraput 2.4 0.9 13.2 6.1
Malkangiri 3.0 2.0 16.0 9.3
Nabarangpur 3.0 2.1 15.5 10.6
Nayagarh 2.0 1.1 10.7 6.0
Paralakemundi 2.1 1.1 13.2 8.5
Phulbani 2.0 0.6 11.4 6.0
Puri WL 5.1 1.4 16.5 8.0
Rairakhol 1.9 1.2 9.3 6.5
Rairangpur 3.7 3.0 20.7 17.1
Rajnagar WL 3.1 1.2 14.0 8.5
Rayagada 3.7 2.8 14.2 11.1
Rourkela 2.5 1.7 10.9 7.0
Sambalpur 3.0 2.3 11.8 9.3
Subarnapur 2.1 1.2 9.9 7.4
Sunabeda WL 2.0 1.1 13.8 7.7
Sundargarh 2.6 1.8 10.9 6.1
Total 2.5 1.5 12.5 7.8

3.18  Natural Species:
In the plantation sites, growth of different nature species was observed like Akasia, Bada Chakunda, Bamboo,
Fashi, Gambhari, Jamu, Karanja etc. Average number of natural species observed is 8 which varies by site. Type
of natural species observed by category of plantation are presented in the matrix.

Figure 18: Average Natural Species by Plantation Components



Evaluation of CAMPA, 2021-22

Page | 49

Natural species observed in most of the sites where ANR activities have been taken up. Natural species also
observed in different other sites like bald hill plantation, Miyawaki, sites under maintenance (different years)
and in AR sites. Average number of natural species, irrespective of site characteristics (creation maintenance)
and model of plantation, found to be 8. Average number of natural species in ANR Without Gap, RET Species
(Creation) found to be high, i.e., about 54. Natural species that are witnessed in different sites are like Acacia,
Amla, Arjuna, Ashana, Sisoo, Chakunda etc.

Table 31: Natural Species in Assessed Sites
SN Natural Species Mean No. of

Plants
SN Natural Species Mean No. of

Plants
1 Acacia 7 56 Khaira 8
2 Amla 9 57 Khajuri 5
3 Anchhu 9 58 Khakada 5
4 Arjuna 6 59 Khira 7
5 Ashana 7 60 Kirchi 2
6 Ashoka 5 61 Kochila 2
7 Aswastha 4 62 Kumbhui 3
8 Ata 3 63 Kumkum 2
9 Babul 3 64 Kurein 6

10 Bahada 5 65 Kusuma 6
11 Bali Sisoo 6 66 Mahaneem 7
12 Bamboo 5 67 Mahasindhu 6
13 Bandhan 63 68 Mahula 5
14 Bani 18 69 Mango 4
15 Bara 1 70 Mankadakendu 5
16 Barada 3 71 Masuri 1
17 Baramukulia 7 72 Mayee 8
18 Bela 5 73 Mehegani 5
19 Bhalia 5 74 Mundi 7
20 Cashew 8 75 Naruguni 1
21 Casuarina 13 76 Neem 5
22 Chakunda 6 77 Eucalyptus (Hybrid) 6
23 Champa 3 78 Pahadi Sisoo 13
24 Chandan 6 79 Palasa 7
25 Chara 8 80 Patamasu 6
26 Chhena 16 81 Patuli 5
27 Chorla 6 82 Phanphana 6
28 Dhamana 2 83 Phasi 4
29 Dhaura 9 84 Piasal 15
30 Dhauranja 5 85 Pijuli 15
31 Dhoben 13 86 Pipali 6
32 Dimiri 6 87 Radhachuda 10
33 Eucalyptus 11 88 Rahama 12
34 Gambhari 6 89 Rai 9
35 Gangasiuli 8 90 Rohini 9
36 Garani 25 91 Sahada 2
37 Garuda 2 92 Sahaja 11
38 Ghurudu 7 93 Sala 11
39 Gindhapanasa 4 94 Salapa 4
40 Gohira 5 95 Salei 5
41 Halandu 9 96 Sana Chakunda 10
42 harida 5 97 Sidha 7
43 Harida 5 98 Simarua 14
44 Hinjala 28 99 Simili 6
45 Jamu 5 100 Sina 6
46 Jari 1 101 Sindura 8
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SN Natural Species Mean No. of
Plants

SN Natural Species Mean No. of
Plants

47 Kadamba 3 102 Sirisa 8
48 Kaitha 4 103 Subabul 1
49 Kamalgundi 1 104 Sunari 6
50 Kanchana 11 105 Tala 1
51 Kangada 2 106 Tangini 9
52 Karada 12 107 Teak 20
53 Karanja 4 108 Tentuli 7
54 Kasi 6 109 Veru 8
55 Kendu 6 Total 8

Note: Name of the Plants are as per Local Name
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Figure 19: Mean Natural Species Per Site
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Figure 20: Natural Species by Plant

3.19  Regenerated Species:
Apart from natural species, certain species also found at regenerated stage with different number of coppices
in plantation areas. Regenerated species observed in ANR sites, i.e., ANR with gap, ANR without gap, AJY ANR
with gap, AJY ANR without gap, and RET ANR without gap. Average number of regenerated species found varying
across the sites and by forest divisions and ranges. Average number of regenerated species varies between a
minimum of 2 to a maximum of 31, with an average of 14 per site.
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Figure 21: Average No. of Regenerated Species

The assessment also witnessed growth of coppices, ranging between 2-4 on an average per species in ANR sites
/ plots. It indicates that measures taken under ANR have yield results in terms of regenerating species.

Figure 22: Average Number of Coppices

Height of the regenerated species was also measured to understand the growth of the plants. The mean
maximum height of the regenerated species found to be 1.05 meter, varying between 1-3 meters across the
assessed sites / plots. Similarly, mean minimum height of the regenerated species found to be 0.58 meter,
ranging between less than 1 to 2 meters.
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Figure 23: Mean Max. Height of Regenerated Species

Figure 24: Mean Min. Height of Regenerated Species
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Figure 25: Species Regeneration by Year

Table 32: Regenerated Species and Coppices
Year Plantation Model Average No.

of
Regenerated

Species

Average
No. of

Coppices

Max.
Height
(mt.)

Min
Height
(mt.)

2016-17 ANR @ 200 (6th Year Maintenance) 25.13 1.823 1.322 0.934
2018-19 ANR @ 200 (4th Year Maintenance) 13.33 2.102 1.063 0.674

ANR @ 400 (4th Year Maintenance) 11.75 2.300 1.050 0.500
2019-20 AJY ANR Without Gap (3rd year maintenance) 12.85 2.231 1.200 0.630

ANR @ 200 (3rd Year Maintenance) 10.82 2.165 1.074 0.579
ANR @ 400 (3rd Year Maintenance) 23.86 0.486 0.257
ANR @ 600 (3rd Year Maintenance) 11.80 3.000 1.520 0.860

2020-21 AJY ANR @ 200 (2nd Year Maintenance) 15.27 1.560 0.736 0.464
AJY ANR Without Gap  (2nd Year Maintenance) 16.31 2.405 1.151 0.678
ANR @ 200 (2nd Year Maintenance) 13.68 2.285 0.988 0.547
ANR @ 400 (2nd Year Maintenance) 18.00 2.343 1.189 0.600
ANR @ 800 (2nd year Maintenance) 24.00 2.750 1.080 0.560
ANR @200 -RET (2nd Year Maintenance) 6.75 2.500 0.750 0.375
ANR Without Gap- RET Species (2nd Year Maintenance) 16.97 2.857 1.152 0.652

2021-22 AJY ANR With Gap @ 200 Creation 12.77 2.618 1.077 0.524
AJY ANR Without Gap Creation 13.92 2.090 0.989 0.603
ANR @ 200 - Tall Tree 2.50 2.000 0.875 0.675
ANR @ 200 (DWARF) 30.00 2.000 1.500 1.133
ANR @ 200 Creation 13.89 2.429 1.051 0.538
ANR @ 400 Creation 16.45 1.909 0.996 0.513
ANR @ 600 Creation 24.26 1.714 1.100 0.711
ANR @ 800 Creation 6.00 1.000 0.500
ANR Without Gap- RET Species (Creation) 15.23 2.000 1.462 0.983

Total AJY ANR @ 200 (2nd Year Maintenance) 15.27 1.560 0.736 0.464
AJY ANR With Gap @ 200 Creation 12.77 2.618 1.077 0.524
AJY ANR Without Gap  (2nd Year Maintenance) 16.31 2.405 1.151 0.678
AJY ANR Without Gap (3rd year maintenance) 12.85 2.231 1.200 0.630
AJY ANR Without Gap Creation 13.92 2.090 0.989 0.603
ANR @ 200 - Tall Tree 2.50 2.000 0.875 0.675
ANR @ 200 (2nd Year Maintenance) 13.68 2.285 0.988 0.547
ANR @ 200 (3rd Year Maintenance) 10.82 2.165 1.074 0.579
ANR @ 200 (4th Year Maintenance) 13.33 2.102 1.063 0.674
ANR @ 200 (6th Year Maintenance) 25.13 1.823 1.322 0.934
ANR @ 200 (DWARF) 30.00 2.000 1.500 1.133
ANR @ 200 Creation 13.89 2.429 1.051 0.538
ANR @ 400 (2nd Year Maintenance) 18.00 2.343 1.189 0.600
ANR @ 400 (3rd Year Maintenance) 23.86 0.486 0.257
ANR @ 400 (4th Year Maintenance) 11.75 2.300 1.050 0.500
ANR @ 400 Creation 16.45 1.909 0.996 0.513
ANR @ 600 (3rd Year Maintenance) 11.80 3.000 1.520 0.860
ANR @ 600 Creation 24.26 1.714 1.100 0.711
ANR @ 800 (2nd year Maintenance) 24.00 2.750 1.080 0.560
ANR @ 800 Creation 6.00 1.000 0.500
ANR @200 -RET (2nd Year Maintenance) 6.75 2.500 0.750 0.375
ANR Without Gap- RET Species (2nd Year Maintenance) 16.97 2.857 1.152 0.652
ANR Without Gap- RET Species (Creation) 15.23 2.000 1.462 0.983
Total 14.15 2.289 1.051 0.578
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Figure 26: Regenerated Species and Coppices

Figure 27: Mean Max. & Min. Height of Regenerated Species

3.20  Plant Biodiversity:
It was assumed that plantation activities, including silvicultural operations would have brought a certain degree
of changes in the floral biodiversity due to purposeful selection of species to promote biodiversity. To
understand bio-diversity empirical evidence measurement plots were collected (intervention only). The size of
each plot for plant bio-diversity measurement (in case of trees) was 10 meters x 10 meters. Different plant
species were counted within the plot (excluding herbs and shrubs) to understand their type and prevalence
within the plot area. Based on the number of species and their prevalence (number of plants of each species),
two indices were computed, i.e., Simpson’s Reciprocal Index and Shannon-Weiner Bio-Diversity Index. Both the
indices are computed taking tree species only by plantation components and year of plantation which is
presented in the matrix below.

Table 33: Plant Bio-Diversity Index
Year Component Shannon Winner Index Simpson Index

HI (Diversity Index) ES (Effective Species)
2016-17 CA/PCA 1.042 2.836 2.223
2017-18 CA/PCA 1.382 3.984 4.045
2017-18 NPV 80% 1.496 4.464 4.325
2017-18 Total 2.118 8.312 8.332
2018-19 CA/PCA 1.363 3.907 3.125
2018-19 NPV 80%  2.443 11.511 4.929
2018-19 Total 2.512 12.326 5.406
2019-20 CA/PCA 2.366 10.653 8.570
2019-20 NPV 80% 3.214 24.881 18.540
2019-20 SSWLMP 1.626 5.085 4.138
2019-20 Total 3.215 24.913 18.408
2020-21 AJY 1.986 7.290 6.522
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Year Component Shannon Winner Index Simpson Index
HI (Diversity Index) ES (Effective Species)

2020-21 CA/PCA 2.629 13.856 10.164
2020-21 NPV 80% 3.283 26.652 16.689
2020-21 SSWLMP 2.186 8.902 8.075
2020-21 Total 3.250 25.790 16.007
2021-22 AJY 3.222 25.082 18.379
2021-22 CA/PCA 2.655 14.219 8.495
2021-22 NPV 80% 3.344 28.322 15.645
2021-22 SSWLMP 2.546 12.756 9.823
2021-22 Total 3.315 27.518 14.990
Total AJY 3.218 24.986 18.041

CA/PCA 2.861 17.487 10.945
NPV 80% 3.446 31.381 18.663
SSWLMP 2.601 13.477 10.119
Total 3.405 30.114 17.616
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3.21 Bamboo Plantation

3.21.1 Assessment Coverage:
The assessment covered 47 bamboo plantation / maintenance sites in 31 forest divisions, 43 forest ranges and
46 forest blocks. Of the total assessed sites, second year maintenance is covered in 19.15 percent and third year
maintenance is covered in same percentage of sites. Overall, maintenance aspect is covered in 38.30 percent
(18 numbers) sites. Further, among the total sites, 29.79 percent sites (14 nos.) are having plantation in the year
2019-20, 31.91 percent in 2020-21, and remaining 38.30 percent fall in to 2021-22 plantation.

Figure 28: Assessment of Bamboo Plantation Sites by FD

About 97.9 percent bamboo plantation / maintenance is done under NPV 80.0 percent. Only in 2.1 percent site
(one site), it is done under CA/PCA. In plantation, sapling norm of 400 plants per hector was followed in all the
divisions. Average area of plantation has been 26.70 ha. with total plantation area of 1,255 ha. Average number
of saplings planted per site is about 10,681 with total saplings planted is 5,02,000.

Figure 29: Average Area of Plantation (Ha.) and Saplings
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3.21.2 SMC Works in Plantation Sites:
In all the bamboo plantation sites, SMC works have been taken up. Among the SMC measures, staggered trench
is most prominent in bamboo plantation sites (93.6 percent), Check dam, LBCD structure and percolation pit
were observed in remaining sites (one such SMC measure in one site each). In one site, multiple SMC measures
was observed, i.e., LBCD and WLBCD structure along with staggered trench.

Table 34: SMC Measures in Bamboo Plantation Sites
Plantation LBCD Percolation

Pit
Staggered Trench Total

Bamboo Plantation 5.6 - 94.4 100.0
Bamboo Plantation (2nd Year Maintenance) - - 100.0 100.0
Bamboo Plantation (3rd Year Maintenance) - 7.1 92.9 100.0
Total 2.1 2.1 93.6 100.0

Extension of siltation / sediment deposit were measured in SMC structures. Extension of siltation observed to
be about 19.97 percent, irrespective of SMC structures in 76.60 percent sites. Difference in sediment deposit is
observed in staggered trench and LBCD structures existing near bamboo plantation sites of 2021-22.

Figure 30: Extent of Siltation by SMC Structures & Year of Plantation

3.21.3 Plant Protection Measures:
Plan protection measures observed in all the sites and in 72.34 percent sites, more than one protection measure
is taken to ensure plant survival. Watch and ward is the most common measure taken in all the sites, whereas
in 23.4 percent sites bamboo fencing is done, bamboo twinge fencing in 23.4 percent sites and barbed wire
fencing in 25.5 percent sites.

Figure 31: Plant Protection Measures
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Table 35: Bamboo Plantation Protection Measures
Plantation Watch &

Ward
Bamboo
Fencing

Bamboo Twinge
Fencing

Barbed
Fencing

Total

Bamboo Plantation 38.3 12.8 6.4 8.5 61.7
Bamboo Plantation (2nd Year
Maintenance)

31.9 6.4 8.5 10.6 19.1

Bamboo Plantation (3rd Year
Maintenance)

29.8 4.3 8.5 6.4 19.1

Total 100.0 23.4 23.4 25.5 100.0

3.21.4 Plantation Journal & Signboard:
Plantation journal is observed for almost all the sites (95.74 percent) and in maintained condition. Maps of
plantation sites is also found along with journals in 95.74 percent of sites. Signboard found existing in 93.6
percent sites whereas in 2.1 percent sites, signboard is not visible and in 4.3 percent sites, it is in broken
condition.

Table 36: Signboard in Bamboo Plantation Sites
Plantation / Maintenance Signboard

Signboard Existing Signboard
Not Visible

Broken
Condition

Total

Bamboo Plantation 88.9 5.5 5.6 100.0
Bamboo Plantation (2nd Year Maintenance) 100.0 - - 100.0
Bamboo Plantation (3rd Year Maintenance) 92.9 - 7.1 100.0
Total 93.6 2.1 4.3 100.0

3.21.5 Posting of Pillars:
In all the plantation site, pillars found posted for demarcating the plantation area. The average number of pillars
per site found to be 24 with a total of 1,120 pillars. Of the total posted pillars, 20.0 percent pillars (221 pillars)
were physically verified. Of the total pillars verified, 91.0 percent pillars found to be in good condition, whereas
remaining 9.0 percent pillars are either in broken / dilapidated condition or not in presence. Majority of the
pillars are serially numbered (97.87 percent sites) and made up of RCC (87.0 percent). Some stone pillars / stone
carrions were also observed in certain sites (13.0 percent). Area of bamboo plantation / maintenance found to
be fully covered in all the sites, where pillars are observed posted.

Figure 32: Posting of Pillars
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Figure 33: Average Pillars Per Site & Pillars Assessed

Figure 34: Condition of the Pillars

The assessment conducted plot specific measurement across the bamboo plantation sites. A total of 78 plots
were assessed in 47 sites to calculate plant survival rate, spacing of plants, plant height and GBH / GCH of plants.
Row to row and plant to plant spacing in bamboo plantation found to be on an average 4-5 meters. In certain
cases, based on the topographic situation and need of the site, spacing is observed to be marginally higher.
While in almost all the planation sites SMC measures have been taken, in the selected 94.87 percent plots, SMC
measures are observed which further indicates that soil moisture conservation measures have been taken in the
plantation sites, based on its suitability.

3.21.6 Plant Survival Rate:
Plant survival rate, irrespective of the year of plantation and type (plantation and maintenance), observed to be
89.1 percent, ranging between a minimum of 65.2 percent to a maximum of 98.4 percent. Looking at the year
of plantation, it is evident that survival rate of plantation done in 2019-20 is about 90.6 percent, 86.5 percent
for the plantations taken up in 2020-21 and 89.4 percent for the plantation of 2021-22.
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Figure 35: Bamboo Plant Survival by Year and Division



Evaluation of CAMPA, 2021-22

Page | 64

Figure 36: Bamboo Plant Survival by FD

In many sites, biotic interference is observed in plantation sites due to grazing of cattle and/or due to wild
animals (elephant and wild boar). Clumps in many sites found to be in a degraded condition due to such
interference.

3.21.7 Plant Height:
Mean maximum height of the plants by its category (plantation and maintenance) found to be 4.7 meters and
mean minimum height of 2.4 meters. It is evident by year of plantation that the mean maximum height of the
plants planted in 2019-20 is marginally less (4.4 meters) than plants planted in 2020-21 (5.2 meters) and higher
than 2021-22 (3.5 meters). Similarly, mean minimum height of the plants planted in 2019-20 (2.6 meters) is
marginally lesser than the year 2020-21 but higher than plantations taken up in 2021-22.

Figure 37: Height of Bamboo Plants by Plantation / Maintenance
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Table 37: Mean Max. & Min. Height of Bamboos by FD
Division Year Plantation Mean Max.

Height
Mean Min.

Height
Angul 2020-21 Bamboo Plantation 4.00 1.00

2021-22 Bamboo Plantation 1.00 0.20
Athagarh 2020-21 Bamboo Plantation 4.00 1.50
Athamallik 2020-21 Bamboo Plantation (2nd Year Maintenance) 5.60 2.15

2021-22 Bamboo Plantation 3.30 1.35
Balangir 2021-22 Bamboo Plantation 3.33 1.73
Balasore WL 2020-21 Bamboo Plantation (2nd Year Maintenance) 8.25 4.25
Baliguda 2019-20 Bamboo Plantation 7.00 4.50

2020-21 Bamboo Plantation 6.00 4.50
Bamra WL 2019-20 Bamboo Plantation (3rd Year Maintenance) 7.50 4.50
Baragarh 2019-20 Bamboo Plantation (3rd Year Maintenance) 6.30 1.85

2020-21 Bamboo Plantation (2nd Year Maintenance) 3.30 2.00
Bonai 2019-20 Bamboo Plantation (3rd Year Maintenance) 6.63 3.88
Deogarh 2019-20 Bamboo Plantation (3rd Year Maintenance) 0.80 0.50
Dhenkanal 2019-20 Bamboo Plantation (3rd Year Maintenance) 5.50 3.75
Ghumusar (N) 2019-20 Bamboo Plantation 7.25 5.50
Ghumusar (S) 2019-20 Bamboo Plantation 6.50 4.50
Jeypore 2021-22 Bamboo Plantation 2.75 1.00
Jharsuguda 2019-20 Bamboo Plantation (3rd Year Maintenance) 5.40 2.60

2021-22 Bamboo Plantation 3.50 1.60
Kalahandi (N) 2019-20 Bamboo Plantation 1.75 0.75
Kalahandi (S) 2019-20 Bamboo Plantation 2.67 0.67
Khariar 2020-21 Bamboo Plantation (2nd Year Maintenance) 5.00 2.00
Malkangiri 2020-21 Bamboo Plantation (2nd Year Maintenance) 0.60 0.30

2021-22 Bamboo Plantation 5.30 1.50
Nabarangpur 2020-21 Bamboo Plantation (2nd Year Maintenance) 4.30 2.00
Nayagarh 2020-21 Bamboo Plantation (2nd Year Maintenance) 9.75 6.00
Paralakhemundi 2020-21 Bamboo Plantation 6.50 4.50
Phulbani 2020-21 Bamboo Plantation 4.00 1.00

2021-22 Bamboo Plantation 4.33 0.83
Rayagada 2019-20 Bamboo Plantation (3rd Year Maintenance) 5.50 4.50
Rourkela 2021-22 Bamboo Plantation 3.80 0.60
Sambalpur 2019-20 Bamboo Plantation (3rd Year Maintenance) 6.00 1.00

2021-22 Bamboo Plantation 3.50 1.10
Subarnapur 2019-20 Bamboo Plantation (3rd Year Maintenance) 4.75 2.25
Sunabeda WL 2020-21 Bamboo Plantation 7.00 5.50
Sundargarh 2020-21 Bamboo Plantation (2nd Year Maintenance) 2.60 1.60
Total 2019-20 Bamboo Plantation 4.39 2.61

Bamboo Plantation (3rd Year Maintenance) 5.64 3.04
2020-21 Bamboo Plantation 5.25 3.00

Bamboo Plantation (2nd Year Maintenance) 4.85 2.57
2021-22 Bamboo Plantation 3.48 1.16

Total 4.73 2.42

3.21.8 Growth of Bamboo Shoots:
On average, 2 new shoots observed per clump in bamboo planted areas, irrespective of year of plantation and
its category (plantation / maintenance). In the second-year maintenance plants, number of shoots found to be
higher than bamboo plantation of other categories. Similar, average number of culms per clump found to be
higher for second year bamboo plantation maintenance site and on an average 5 culms per clump is observed,
irrespective of plantation year and type of plantation (plantation / maintenance). Average number of shoots by
year of plantation and number of culms per clump is presented in figure.
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Figure 38: Shoots per Clump by Plantation Type

Figure 39: Shoots per Clump by Plantation Year

Table 38: Growth of Bamboo Shoots
Division  Year Plantation Average No. of

New Culms (new
shoot) Per Clump

Average no. of
Culms per

Clumps
Angul 2020-21 Bamboo Plantation (2nd Year Maintenance) 3.0 6.0

2021-22 Bamboo Plantation 2.0 4.0
Athagarh 2020-21 Bamboo Plantation (2nd Year Maintenance) 2.0 4.0
Athamallik 2020-21 Bamboo Plantation (2nd Year Maintenance) 2.5 6.0

2021-22 Bamboo Plantation 2.5 7.0
Balangir 2021-22 Bamboo Plantation 2.3 7.3
Balasore WL 2020-21 Bamboo Plantation (2nd Year Maintenance) 3.0 5.8

2021-22 Bamboo Plantation 2.1 4.5
Baliguda 2019-20 Bamboo Plantation 2.5 4.5

2020-21 Bamboo Plantation (2nd Year Maintenance) 2.0 4.0
2021-22 Bamboo Plantation 2.0 4.5

Bamra WL 2019-20 Bamboo Plantation (3rd Year Maintenance) 5.0 2.5
Baragarh 2019-20 Bamboo Plantation (3rd Year Maintenance) 0.0 6.5

2020-21 Bamboo Plantation (2nd Year Maintenance) 0.0 10.0
Berhampur 2021-22 Bamboo Plantation 2.0 4.0
Bonai 2019-20 Bamboo Plantation (3rd Year Maintenance) 2.0 5.3
Deogarh 2019-20 Bamboo Plantation (3rd Year Maintenance) 0.0 0.0
Dhenkanal 2019-20 Bamboo Plantation (3rd Year Maintenance) 2.3 4.3
Ghumusar (N) 2019-20 Bamboo Plantation (3rd Year Maintenance) 2.3 3.8

2021-22 Bamboo Plantation 2.1 4.0
Ghumusar (S) 2019-20 Bamboo Plantation (3rd Year Maintenance) 2.2 4.5

2021-22 Bamboo Plantation 2.0 4.5
Jeypore 2021-22 Bamboo Plantation 2.0 4.5
Jharsuguda 2019-20 Bamboo Plantation (3rd Year Maintenance) 3.1

2021-22 Bamboo Plantation 0.0 3.5
Kalahandi (N) 2019-20 Bamboo Plantation (3rd Year Maintenance) 2.0 6.0
Kalahandi (S) 2019-20 Bamboo Plantation (3rd Year Maintenance) 2.0 4.7
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Division  Year Plantation Average No. of
New Culms (new
shoot) Per Clump

Average no. of
Culms per

Clumps
Khariar 2020-21 Bamboo Plantation (2nd Year Maintenance) 19.0 4.0
Malkangiri 2020-21 Bamboo Plantation (2nd Year Maintenance)

2021-22 Bamboo Plantation 4.0
Nabarangpur 2020-21 Bamboo Plantation (2nd Year Maintenance) 6.0
Nayagarh 2020-21 Bamboo Plantation (2nd Year Maintenance) 2.7 3.5
Paralakhemundi 2020-21 Bamboo Plantation (2nd Year Maintenance) 2.0 4.0

2021-22 Bamboo Plantation 2.3 4.3
Phulbani 2020-21 Bamboo Plantation (2nd Year Maintenance) 2.0 6.0

2021-22 Bamboo Plantation 2.0 4.7
Rairakhol 2021-22 Bamboo Plantation 0.2 3.4
Rayagada 2019-20 Bamboo Plantation (3rd Year Maintenance) 3.0 8.0
Rourkela 2021-22 Bamboo Plantation 0.3 12.0
Sambalpur 2019-20 Bamboo Plantation (3rd Year Maintenance) 0.2 1.3

2021-22 Bamboo Plantation 2.0 2.6
Subarnapur 2019-20 Bamboo Plantation (3rd Year Maintenance) 2.3 5.3
Sunabeda WL 2020-21 Bamboo Plantation (2nd Year Maintenance) 2.5 4.5

2021-22 Bamboo Plantation 2.5 4.5
Sundargah 2020-21 Bamboo Plantation (2nd Year Maintenance)

Total 2.3 5.0
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CHAPTER-IV:
PERFORMANCE OF AMA JANGALA YOJANA (AJY) ACTIVITIES

The Joint Forest Management (JFM) Scheme in India aims to involve local communities in the conservation and
management of forest resources. Under this scheme, forest-dwelling communities collaborate with forest
departments to protect and sustainably utilize forest lands. The guidelines emphasize shared responsibility,
equitable benefit-sharing, and capacity-building among stakeholders. By fostering partnerships between
communities and governmental agencies, the JFM scheme promotes conservation while addressing socio-
economic needs. It serves as a model for community-based natural resource management, facilitating
sustainable development and biodiversity conservation. ￼ In Odisha, the Joint Forest Management (JFM)
program operates through collaboration between forest-dependent communities and the State Forest
Department. In order to further strengthen such collaboration, CAMPA funds for APO 2021-22 is also utilized.
Local communities are empowered to participate in forest protection, regeneration, and sustainable resource
utilization. They form Joint Forest Management Committees (JFMCs) to co-manage forest areas, ensuring
equitable sharing of benefits and responsibilities. JFMCs undertake activities such as afforestation, fire
prevention, and biodiversity conservation. In this chapter an attempt has been made to evaluate the functioning
of JFM Committees popularly called “Vana Surakshya Samiti (VSS)” owing to the support received by VSSs under
CAMPA intervention.

4.1  Sample Coverage of CAMPA Supported VSS Activities
CAMPA supported VSS activities were assessed in 20 forest Divisions of Odisha. In order to understand the
performance of VSSs due to the support of CAMPA (2021-22), on a sample basis 55 VSSs are covered under the
study.

4.1.1 Forest Area Assigned to VSS:
Overall, the average area assigned per VSS stands at 51.5 Ha. The assigned forest area per VSS stands maximum
at 70 Ha. In Paralakhemundi Forest Division followed by Rayagada at 63.37 Ha. For rest of the Forest Divisions,
forest area assigned per VSS stands about 50 Ha. There is only one plantation site for each VSS.

Table 39: VSS Coverage and Area Allotted to VSS
SN Forest Divisions No. of VSSs No. of Plantation Sites Sample

Proportion
Area Allotted (Ha.)

1 Angul 2 2 3.6 55.00
2 Balangir 3 3 5.5 50.00
3 Balaswar WL 3 3 5.5 50.00
4 Baliguda 6 6 10.9 50.91
5 Bamra WL 2 2 3.6 50.00
6 Bhaadrakha WL 1 1 1.8 50.00
7 Deogarh 2 2 3.6 50.00
8 Jeypore 3 3 5.5 50.00
9 Kalahandi North 3 3 5.5 50.00

10 Kalahandi South 2 2 3.6 50.00
11 Keonjhar 3 3 5.5 51.67
12 Keonjhar WL 2 2 3.6 50.00
13 Khariar 3 3 5.5 50.00
14 Koraput 2 2 3.6 50.00
15 Nabarangpur 4 4 7.3 50.00
16 Paralakhemundi 1 1 1.8 70.00
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SN Forest Divisions No. of VSSs No. of Plantation Sites Sample
Proportion

Area Allotted (Ha.)

17 Phulbani 5 5 9.1 50.40
18 Rairakhol 2 2 3.6 50.00
19 Rayagada 3 3 5.5 63.37
20 Rourkela 3 3 5.5 50.00

Total 55 55 100.0 51.50

4.2  Functioning of VSSs
A VSS is said to be well functioning, if the VSS timely maintains records and registers and conducting periodic
meetings. Generally, VSSs conduct Executive Committee (EC) Meeting, and General Body (GB) Meeting in every
year.

4.2.1.  Maintenance of Records and Registers and conducting VSS Meetings
Maintenance of records and registers is found with all VSSs in sample Forest Divisions. This indicates that CAMPA
support has been helpful to strengthen VSSs internal governance in terms of maintaining records and registers
properly. It is further observed that all the VSSs are also conducting meetings in every year.

Table 40: Maintenance of Register
SN Forest Divisions No. of VSSs

Covered
Percent of VSSs

Maintaining Records /
Registers

Percent of VSSs
Conducting Meetings

1 Angul 2 100.0 100.0
2 Balangir 3 100.0 100.0
3 Balaswar WL 3 100.0 100.0
4 Baliguda 6 100.0 100.0
5 Bamra WL 2 100.0 100.0
6 Bhaadrakha WL 1 100.0 100.0
7 Deogarh 2 100.0 100.0
8 Jeypore 3 100.0 100.0
9 Kalahandi North 3 100.0 100.0

10 Kalahandi South 2 100.0 100.0
11 Keonjhar 3 100.0 100.0
12 Keonjhar WL 2 100.0 100.0
13 Khariar 3 100.0 100.0
14 Koraput 2 100.0 100.0
15 Nabarangpur 4 100.0 100.0
16 Paralakhemundi 1 100.0 100.0
17 Phulbani 5 100.0 100.0
18 Rairakhol 2 100.0 100.0
19 Rayagada 3 100.0 100.0
20 Rourkela 3 100.0 100.0

All Forest Divisions 55 100.0 100.0

4.2.2  VSS Meetings
The Executive Committee meeting of a Joint Forest Management (JFM) Committee convenes periodically to
deliberate on forest management strategies and address operational issues. Chaired by elected community
representatives and including forest department officials, these meetings review progress, allocate resources,
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and plan future activities. They assess the effectiveness of ongoing projects, discuss challenges, and seek
solutions collaboratively. Decisions regarding resource allocation, revenue sharing, and sustainable forest use
are made collectively, fostering transparency and inclusivity. Executive Committee meetings serve as platforms
for stakeholders to exchange knowledge, coordinate efforts, and strengthen the partnership between
communities and government agencies in sustainable forest management. From the following table 4.3, it is
revealed that VSSs conduct Executive Committee and General Body meetings. On an average each VSS annually
conducts 5 EC and 2 GB meetings.

Figure 40: Annual EC and GB Meetings by VSS

4.3  Protection Measures
Protective measures are crucial for ensuring the long-term success of forest restoration initiatives, maintaining
biodiversity, and mitigating the adverse effects of deforestation and habitat degradation.
Plantation site protection measures are essential in forest areas to safeguard newly planted trees from various
threats such as grazing, browsing by wildlife, theft, and vandalism. Without adequate protection, the survival
rate of saplings is significantly reduced, compromising reforestation efforts and ecosystem restoration goals.
Implementing measures like fencing, patrolling, community engagement, and awareness campaigns can help
prevent damage to plantation sites and promote successful tree growth. Table 4.4 summarizes the protection
measures for plantation sites as undertaken by the sampled out CAMPA supported VSSs. Awareness generation
among the villagers regarding evil effects of tree cutting and forest fire is significantly promoted by the VSSs to
protect forest areas. The VSS members are also found cooperating with Forest Department officials for the
protection of forest. Regulating human interference in forest and particularly plantation areas is found as a good
strategy adopted by the VSSs for forest protection. Thenga Pali, that means each member household of the VSS
is required to visit plantation site as per the turn of his family relative to other member households is also noticed
as a good protection strategy adopted by the VSS households.
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Table 41: Forest and Plant Protection Measures by VSS
SN Protection Measures No. of

VSSs
Percent of

VSSs
1 Awareness of VSS committee members regarding the need of forest protection through

check of tree felling in forest areas
13 23.6

2 Fencing 2 3.6
3 Awareness of VSS committee members regarding the need of forest protection through

check of forest fire
17 30.9

4 Checking of poaching of wild animals 2 3.6
5 Required cooperation with Forest Officials, Guards and Squads 1 1.8
6 Cooperation among villagers for joint protection of forest 8 14.5
7 Appointing a watcher by making wage payment 1 1.8
8 Frequent visit to Forest area by the VSS members 1 1.8
9 Imposition of penalty 1 1.8

10 Information to Forest department regarding any illicit activity committed by any outsider 22 40.0
11 Joint verification and patrolling with forest staff 19 34.5
12 No specific protection measure taken up 2 3.6
13 Regulating the entry of people in forest areas 23 41.8
14 Thenga Pali 23 41.8
15 Watch & Ward 21 38.2

4.4  Protection Measures and Forest Fire
Forest protection and forest fire prevention are closely correlated. Effective protection measures can
significantly reduce the occurrence and severity of forest fires. Conversely, inadequate protection efforts may
lead to increased vulnerability to fires, exacerbating the destruction of forest ecosystems, loss of biodiversity,
and threats to human lives and livelihoods. Thus, robust forest protection strategies play a pivotal role in
mitigating the risk of forest fires, preserving ecosystem health, and maintaining the ecological balance. Investing
in forest protection measures is essential for safeguarding forests and minimizing the devastating impacts of
wildfires. All the VSSs are of the opinion that due to their protection measure, they never came across forest fire
in the forest area assigned to them for management and maintenance.

4.5  CAMPA Supported Activities taken up by VSSs
Due to the support of CAMPA, VSSs have been associated with afforestation activities and availing wage-earning
opportunities. Apart from support for plantation activities, other benefits are also received by the VSS members.
The details of support of CAMPA to VSSs and additional benefits are also received by the VSSs.

Table 42: Activities of VSS and Benefits Received under CAMPA 2021-22
SN Divisions Type of Support Received by VSS under CAMPA Intervention
1 Angul ANR Activities including up-rooting of invasive weeds, pruning, and fireline

maintenance.
2 Balangir "AJY-ANR With Gap Plantation 2021-22" and SSO operations in one old "AJY ANR

Without Gap 2021-22"
3 Baleshwar WL Fire line creation and maintenance is done.
4 Baliguda SSO activities like high stump cutting, plantation, sylvicultural operations are done.
5 Bamra WL Creation and maintenance of fire line, SSO activity at Plantation site "AJY ANR Without

Gap in 2021-22"
6 Bhadrakh WL Support for plantation activity provided under CAMPA;

Cash incentive of Rs.20,000.00 received from Govt.
7 Deogarh Support for plantation activity;

Cash incentive of Rs.5,000.00 and Parkriti Mitra award received from Govt.
8 Jeypore Support for plantation activity provided under CAMPA.
9 Kalahandi North Support for plantation activity provided under CAMPA.

10 Kalahandi South Support for plantation activity provided under CAMPA.
11 Keonjhar ANR activities like uprooting of invasive weeds, pruning, fire line maintenance and

plantation supported under CAMPA.
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SN Divisions Type of Support Received by VSS under CAMPA Intervention
12 Keonjhar WL ANR activities like uprooting of invasive weeds, pruning, fire line maintenance and

plantation supported under CAMPA.
13 Khariar Three plantation sites namely "AJY ANR With Gap Plantation 2021-22”, SSO activity for

the plantation "AJY ANR Without Gap 2020-21" and SSO activity for the plantation "AJY
ANR Without Gap 2021-22" are supported under CAMPA 2021-22.

14 Koraput Support for plantation activity provided under CAMPA.
15 Nabarangapur Protection measures at plantation site and wage opportunity of VSS members through

working at plantation sites under CAMPA.
16 Paralakhemundi Support for construction of VSS building.
17 Phulbani ANR activities like uprooting of invasive weeds, pruning, fire line maintenance and

plantation supported under CAMPA.
18 Rairakhol SMC activities, i.e., construction of LBCD structures is supported under CAMPA.
19 Rayagada Three plantation sites namely "AJY ANR With Gap Plantation 2021-22”, SSO activity for

the plantation "AJY ANR Without Gap 2020-21" and SSO activity for the plantation "AJY
ANR Without Gap 2021-22" are supported under CAMPA 2021-22.

20 Rourkela Support for plantation; Wage earning by VSS members through plantation works.

4.6  AJY Performance
The overall performance of VSS is calculated taking eight parameters, i.e., [1] maintenance of register by VSS,
[2] Conducting EC and GB meetings, [3] fire incidence in assigned VSS area, [4] participation of VSS in CAMPA
activities, [5] planning at VSS level for CAMPA activities, [6] change in forest cover due to CAMPA, [7] VSS
satisfaction of work, and [8] creation of local engagement under CAMPA. Based on these parameters, all VSS
were scored and ranked (ranking in 5 categories where 1-2 is the lowest and 9-10 is the highest). It is observed
that about 1.82 percent VSS fall in to rank 3-4, 3.64 percent in rank 5-6, 14.54 percent under rank 7-8 and highest
of 80.0 percent in the rank of 9-10.
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4.8  Concluding Remarks
Timely maintenance of records and registers is found with all sampled out VSSs in all Forest Divisions in Odisha.
It is further observed that all VSSs also conduct meetings in every year for their general body and executive body.
On an average each VSS annually conducts 5 EC and 2 GB meetings. Awareness generation among the villagers
regarding evil effects of tree cutting and forest fire is significantly promoted by the VSSs to protect forest areas.
The VSS members are also found cooperating with Forest Department officials for the protection of forest.
Regulating human interference in forest and particularly plantation areas is found as a good strategy adopted
by the VSSs for forest protection. There has been no incidence of forest fire in the forest area assigned to VSSs
due to different protection measures.
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Chapter V:
Soil Moisture Conservation (SMC)

Soil moisture conservation measures have been one of the most adopted means to reduce soil erosion and
improve soil moisture regime. Under CAMPA, different SMC structures have been constructed to harvest
surface runoff, restore ecological balance by augmenting, conserving & harnessing natural resources;
minimizing flood hazards in the downstream and farmlands by way of preventing silt deposition; and
protecting agricultural land from sand casting by the streams during flood. The assessment covered different
measures that were executed for SMC in different forest blocks / ranges of forest divisions to understand its
beneficial dimensions and long-term implications.

5.1  Geographical Coverage:
The evaluation covered 30 forest blocks, from 20 forest divisions and 23 forest ranges where CAMPA
intervention for SMC was carried out during 2021-22. Distribution of sample coverage by forest division is
presented in the matrix.

Table 43: Geographical Coverage under SMC
Division Range Assets in

Forest
Blocks

Division Range Assets in
Forest Block

Angul Kaniha 2 Kalhandi North Kegaon 1
Athamallik Handapa 1 Keonjhar WL Brahmanipal 1
Balasore WL Kuldiha 1 Khariar Komna 4
Bamra WL Badrama 1 Khorda Balugaon 1
Bargarh Ghess 1 Ranapur 2
Chilika WL Rambha 1 Koraput Similiguda 1
Debagarh Debagarh 1 Malkangiri Malkangiri 1
Dhenkanal Hindol 1 Rayagada Muniguda 3
Ghumusar (S) Sorada 1 Rourkela Banki 1
Ghumusar (N) Central 1 Rajgangpur 1

Mujagada 1 Sambalpur Dhama 1
Jeypore Boriguma 1 Total 30

5.2  SMC Structure Coverage:
The covered SMC structures, 6.7 percent are from Demarcated Protected Forest (DPF), 3.3 percent are from
Protected Forest (PF), 23.3 percent from PRF (Proposed Reserved Forest), 16.7 percent from KF, and remaining
50.0 percent are in Reserve Forest (RF). Distribution of sample SMCs by forest division is presented in the figure.

Figure 41: SMC Measures in Forest Categories & CAMPA Components
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5.3  SMC under CAMPA Components:
About 80.0 percent SMC structures are constructed under NPV 80%, followed by 13.33 percent under CA / PCA.
Remaining 6.7 percent are constructed under SSWLMP.

5.4  Type of SMC Structures:
Different SMC structures have been created under CAMPA in the studied locations. Among all the SMC
structures, LBCD is the most prominent (56.7 percent), followed by WHS / water bodies (10.0 percent), and
check dam (10.0 percent). Other SMC structures are also observed, i.e., staggered trench (6.67 percent sites),
percolation pits (6.67 percent sites), earthen graded guided bund (6.7 percent sites) and continuous contour
trenches (3.3 percent sites). Type of SMC structures created in different sites of the forest division / range is
presented in the diagram and matrix.

Figure 42: Type of SMC Structures Created, 2021-22
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Table 44: Type of SMC Structures Created (% Distribution)
Division Continuous

Control
Trench (CCT)

Earthen
Graded
Guided
Bund

LBCD Masonry
Check
Dam

Percolation
Pit

Staggered
Trench

WHS /
Water
Body

Angul - - 50.0 - 50.0 - -
Athamallik - - 100.0 - - - -
Balasore WL - - 100.0 - - - -
Bamra WL - - 100.0 - - - -
Bargarh - - - 100.0 - - -
Chilika wl - - 100.0 - - - -
Debagarh - - 100.0 - - - -
Dhenkanal - - 100.0 - - - -
Ghumusar (S) - - 100.0 - - - -
Ghumusar (N) - - 50.0 50.0 - - -
Jeypore - - 100.0 - - - -
Kalahandi (N) - - - 100.0 - - -
Keonjhar WL - - 100.0 - - - -
Khariar - - 25.0 - 25.0 25.0 25.0
Khorda - - 33.3 - - 33.3 33.3
Koraput - - 100.0 - - - -
Malkangiri - - 100.0 - - - -
Rayagada 33.3 33.3 33.3 - - - -
Rourkela - 50.0 - - - - 50.0
Sambalpur - - 100.0 - - - -
Total 3.3 6.7 56.7 10.0 6.7 6.7 10.0

Table 45: Number of Structures by FD
Division SMC Structures Average No. of

Structures
Total Structures

Angul LBCD 54 54
Percolation Pit 3 3

Athamallik LBCD 110 110
Balasore WL LBCD 9 9
Bamra WL LBCD 150 150
Bargarh Masonry Check Dam 2 2
Chilika wl LBCD 6 6
Debagarh LBCD 8 8
Dhenkanal LBCD 40 40
Ghumusar  South LBCD 25 25
Ghumusar North LBCD 21 21

Masonry Check Dam 2 2
Jeypore LBCD 27 27
Kalhandi North Masonry Check Dam 1 1
Keonjhar WL LBCD 20 20
Khariar LBCD 86 86

Percolation Pit 7 7
Staggered Trench 1350 1350
WHS / Water Body 1 1

Khorda LBCD 17 17
WHS / Water Body 1 1

Koraput LBCD 12 12
Malkangiri LBCD 7 7
Rayagada Continuous Control Trench (CCT) 62 62

Earthen Graded Guided Bund 1 1
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Division SMC Structures Average No. of
Structures

Total Structures

LBCD 42 42
Rourkela Earthen Graded Guided Bund 1 1

WHS / Water Body 1 1
Sambalpur LBCD 12 12
Total Continuous Control Trench (CCT) 62 62

Earthen Graded Guided Bund 1 2
LBCD 38 646
Masonry Check Dam 2 5
Percolation Pit 5 10
Staggered Trench 1350 1350
WHS / Water Body 1 3
Total 72 2078

5.5  Quality of the SMC Structures:
All the SMC structures assessed are created in the year 2021-22. As all the structures are constructed recently,
condition of the created structures found to be “good”.

5.6  Vegetation:
Forest of different categories observed in studied area around the SMC structures, based on plant density. Forest
density observed to be high in 30.0 percent SMC sites, in 60.0 percent sites forest density found medium and in
10.0 percent sites, forest density is comparatively low.

Table 46: Forest Density Near SMC Structures
Type of SMC High Low Medium Total
Continuous Control Trench (CCT) 0.0 0.0 100.0 100.0
Earthen Graded Guided Bund 0.0 50.0 50.0 100.0
LBCD 35.3 5.9 58.8 100.0
Masonry Check Dam 66.7 0.0 33.3 100.0
Percolation Pit 0.0 0.0 100.0 100.0
Staggered Trench 50.0 0.0 50.0 100.0
WHS / Water Body 0.0 33.3 66.7 100.0
Total 30.0 10.0 60.0 100.0

Table 47: Forest Density Near SMC in FDs
Division SMC Structures Forest Density

High Low Medium
Angul LBCD

Percolation Pit
Athamallik LBCD
Balasore WL LBCD
Bamra WL LBCD
Bargarh Masonry Check Dam
Chilika wl LBCD
Debagarh LBCD
Dhenkanal LBCD
Ghumusar  South LBCD
Ghumusar North LBCD

Masonry Check Dam
Jeypore LBCD
Kalhandi North Masonry Check Dam
Keonjhar WL LBCD
Khariar LBCD

Percolation Pit
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Division SMC Structures Forest Density
High Low Medium

Staggered Trench
WHS / Water Body

Khorda LBCD
Staggered Trench
WHS / Water Body

Koraput LBCD
Malkangiri LBCD
Rayagada Continuous Control Trench (CCT)

Earthen Graded Guided Bund
LBCD

Rourkela Earthen Graded Guided Bund
WHS / Water Body

Sambalpur LBCD
Total Continuous Control Trench (CCT)

Earthen Graded Guided Bund
LBCD
Masonry Check Dam
Percolation Pit
Staggered Trench
WHS / Water Body

5.7  Anthropogenic Interference:
Discussion with different stakeholders, including local villagers reveals that anthropogenic interference
possibilities are “low” in all the sites (100.0 percent sites) whereas cattle pressure is existing in 38.71 percent
sites of varying degree.

5.8  Benefits of SMC Measures:
As all the SMC structures are recent, it is expected that the outcome of the investment will be realized in a mid-
term (3-5 years) and long-term basis (>5 years). However, the created SMC structures found to be useful for the
purpose these structures are created. Check dams have been helpful for water storage and reducing run-off
speed. Percolation pits have been supportive in charging local aquifer and maintaining the soil moisture. The
constructed LBCD structures found supporting in reducing run-off velocity, improving water retention time,
reducing loss of top-soil, and supporting in improving soil moisture condition. Apart from this, in the SMC sites,
generation of different plants also observed, due to improved soil moisture condition. Details of some of the
divisions having regenerated species is highlighted in the matrix.

Table 48: Vegetation Coverage Near SMC Structures
Type of SMC Vegetation Coverage Near SMC Structure (Site %)

Good Average Total
Continuous Control Trench (CCT) - 100.0 100.0
Earthen Graded Guided Bund - 100.0 100.0
LBCD 47.1 52.9 100.0
Masonry Check Dam 66.7 33.3 100.0
Percolation Pit - 100.0 100.0
Staggered Trench 50.0 50.0 100.0
WHS / Water Body 33.3 66.7 100.0
Total 40.0 60.0 100.0
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 Figure 43: Vegetation Coverage Near SMC Structures

Table 49: Plant Regeneration Near SMC Structures
Divisions Regenerated Species Near SMC Structures
Bamra WL Kendu, Sal, Mahula, Chara, Palasa, Kurein, Bela, Gohira, Dhataki etc.
Athamallik Telkuruma, Kendu, Palasa, Sala, Kurein, Kusuma, Kumbhui, Dhataki etc.
Dhenkanal Rohini, Chara, Kendu, Dhataki, Kurein, Palasa etc.
Khariar Kurein, Kendu, Palasa, Khajuri, Chara, Sala, Gohira, Sidha, Dhataki etc.
Rayagada Kendu, Sal, Mahula, Chara, Palasa, Kurein, Bela, Gohira, Dhataki etc.
Sambalpur Regenerated Pokasungha, Sal, Sidha, Sunari,
Malkangiri Indigenous species like Siuna, Sahaj, Gangaseuli, Mundi,Kendu, Kusuma etc.

Note: In different sites of other forest divisions, like Koraput, Jeypore, Angul, Keonjhar WL etc. medium vegetation found near
the SMC structures.

Figure 44: Vegetation Coverage Near SMC Structures
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Chapter VI:
SSO Bamboo

Under the assessment of SSO Bamboo, 29 sites from 27 FDs were covered with one range from each FD. Of the
total sites, 75.9 percent sites fall into reserve forest category. The assessment covered silvicultural operations
taken up during 2021-22 for the regeneration of degraded bamboo forest. In all sites, SSO activities were taken
up under NPV 80%. Gross area under silvicultural operation in the 29 sites is 9,097.3 ha. with an average of 313.7
ha. Net area under silviculture is 8,629 ha. (average of 297.6 ha.) which is 94.85 percent of the gross area. A total
of 142 sample plots were covered with a maximum of 5 plots (93.10 percent sites) per site.

6.1 SMC Measures:
In 58.6 percent sites, SMC works observed and wherever SMC works have been taken up, 35.29 percent are full
moon trench, 52.94 percent are half-moon trench and 11.76 percent are staggered trench.

Figure 45: Type of SMC Works

6.2 Register and Signboard:
For all the SSO sites, SSO register is found (100.0) of which 96.6 percent are found updated. Signboard is found
in 48.3 percent sites and in 3.4 percent sites (1 site), signboard is not visible.

6.3 Major SSO Operations Taken Up:
Among the SSO operations taken up under CAMPA, removal of congestion in the clumps / thinning of bamboo
groves observed in 95.9 percent plots. As per the site-specific requirement, soil filling has been taken up and in
84.1 percent plots, soil filling is observed. In 15.9 percent plots protection measures observed. In about 93.1
percent cases, fire line is created for prevention of forest fire. Site specific additional measures also observed
like stone packing (68.3 percent), and soil filling with bamboo twig (2.8 percent).
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Figure 46: Major SSO Operations Taken Up

Table 50: SSO Operation by FD
Division Removal of

Congestion
Soil

Filling
Fire Line
Creation

Soil Filling with Bamboo
Twig

Stone
Packing

Angul 100.0 100.0 100.0 - 75.0
Athagarh 100.0 100.0 100.0 - 80.0
Athamallik 100.0 100.0 100.0 - 80.0
Balangir 100.0 100.0 100.0 80.0 -
Bamra WL 100.0 100.0 100.0 - 80.0
Baragarh 100.0 100.0 80.0 - 100.0
Berhampur 100.0 100.0 100.0 - 100.0
Bonai 100.0 100.0 100.0 - 80.0
Boudh 100.0 100.0 100.0 - 80.0
Debagarh 80.0 20.0 80.0 - 20.0
Dhenkanal 100.0 100.0 100.0 - 80.0
Ghumusar (N) 100.0 100.0 100.0 - 100.0
Ghumusar (S) 100.0 100.0 100.0 - 100.0
Jeypore 100.0 100.0 100.0 - 80.0
Jharsuguda 100.0 100.0 66.7 - 100.0
Kalahandi (N) 100.0 100.0 100.0 - 80.0
Kalahandi (S) 100.0 100.0 100.0 - 80.0
Khariar 100.0 100.0 100.0 - 80.0
Koraput 100.0 100.0 100.0 - 80.0
Malkangiri 100.0 20.0 80.0 - 40.0
Nayagarh 80.0 20.0 80.0 - -
Paralakhemun
di

100.0 100.0 100.0 - 100.0

Rairkakhol 100.0 20.0 80.0 - -
Rayagada 100.0 100.0 100.0 - 80.0
Sambalpur 80.0 20.0 80.0 - -
Subarnapur 100.0 100.0 100.0 - 80.0
Sundargarh 100.0 100.0 100.0 - 80.0
Total 97.9 85.9 95.1 2.8 69.7
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6.4 Regeneration of Clump:
The study covered a total of 1,589 clumps, across the studied sites. In 64.57 percent clumps, new shoots of <1
year observed with a mean number of shoots of 1.76 and 1,807 new shoots in total. In 94.15 percent clumps
4381 numbers of one year old shoots observed with an average of 2.93 per clump. Shoots of 2-year-old observed
in 91.44 percent clumps with a total of 6,788 shoots with an average of 4.67 shoots per clump. Shoots of more
than 2 year also observed in 90.81 percent clumps with total shoots of 7,734 and an average of 5.36 per clump.
Overall, irrespective of age of the shoots, 20,710 shoots witnessed in 1,589 clumps with an average of 13.03
shoots per clump. The maintained record of 2021-22 highlights existence of 14,491 shoots with an average of
11.22 shoots per clump (for 1292 clumps). Current assessment observed that at present, difference in average
number of shoots is 1.81 per clump.
,

Figure 47: Average Number of Clumps by Age and Site
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Table 51: Average and Total Shoots by No. of Clumps
Division 0 -1 Year New Shoot 1 Year Old 2-Year-Old > 2-Year-Old Total Clumps & Shoots as per

record
No. of Damages Culms

N M T N M T N M T N M T N M T N M T N M T
Angul 35 1.86 65 35 2.11 74 35 4.89 171 35 6.83 239 35 15.69 549 32 14.063 450.0 35 2.09 73
Athagarh 44 1.75 77 44 2.09 92 44 3.86 170 44 5.68 250 44 13.39 589 34 11.441 389.0 43 1.72 74
Athamallik 43 1.72 74 46 2.61 120 33 3.55 117 57 2.56 146 62 7.37 457 62 4.774 296.0 18 3.11 56
Balangir 53 1.92 102 61 1.70 104 63 5.08 320 64 5.41 346 64 13.63 872 64 11.375 728.0 25 2.40 60
Bamra WL 27 1.33 36 33 1.55 51 36 1.75 63 47 1.77 83 47 4.96 233 46 3.196 147.0 8 2.00 16
Baragarh 1 1.00 1 57 2.79 159 54 3.43 185 59 3.92 231 60 9.60 576 54 4.593 248.0 28 1.57 44
Berhampur 30 1.13 34 68 5.57 379 68 6.88 468 68 6.15 418 68 19.10 1299 68 18.647 1268.0 16 1.13 18
Bonai 44 1.45 64 52 1.75 91 65 4.31 280 67 4.94 331 67 11.43 766 67 10.433 699.0 41 2.15 88
Boudh 107 1.48 158 108 1.59 172 106 1.96 208 109 7.81 851 109 12.74 1389 109 11.248 1226.0 96 1.95 187
Debagarh 3 1.33 4 52 4.15 216 49 3.43 168 26 2.58 67 55 8.27 455 1 8.000 8.0 28 2.61 73
Dhenkanal 57 1.61 92 53 1.60 85 55 3.76 207 57 3.67 209 57 10.40 593 57 8.632 492.0 37 2.00 74
Ghumusar (N) 96 1.52 146 129 3.73 481 130 4.32 561 132 5.11 675 132 14.11 1863 132 13.409 1770.0 49 1.73 85
Ghumusar (S) 51 1.24 63 65 2.22 144 66 9.94 656 65 3.94 256 66 16.95 1119 66 16.015 1057.0 37 1.84 68
Jeypore 41 1.63 67 41 1.95 80 41 3.24 133 41 4.68 192 41 11.51 472 41 9.561 392.0 38 1.76 67
Jharsuguda 1 1.00 1 43 4.67 201 40 5.83 233 30 3.60 108 45 12.07 543 32 17.969 575.0 29 4.31 125
Kalahandi (N) 44 2.86 126 44 3.07 135 44 3.84 169 44 4.59 202 44 14.36 632 44 10.523 463.0 44 2.09 92
Kalahandi (S) 43 2.79 120 43 2.91 125 43 3.12 134 43 5.65 243 43 14.47 622 43 11.209 482.0 41 2.61 107
Khariar 54 2.46 133 52 2.71 141 52 6.46 336 54 6.54 353 54 17.83 963 54 13.981 755.0 30 2.40 72
Koraput 51 1.75 89 51 2.10 107 51 2.27 116 51 5.20 265 51 11.31 577 51 9.176 468.0 51 1.71 87
Malkangiri 12 2.17 26 50 3.24 162 52 4.62 240 50 8.08 404 54 15.41 832 21 11.429 240.0 29 2.24 65
Nayagarh 31 2.84 88 47 4.55 214 48 8.33 400 48 13.38 642 48 28.00 1344 5 35.800 179.0 29 2.72 79
Paralakhemundi 50 1.30 65 66 3.21 212 65 3.97 258 66 5.02 331 66 13.12 866 66 12.106 799.0 51 2.24 114
Rairkakhol 5 1.60 8 58 3.71 215 59 4.15 245 56 3.46 194 60 11.03 662 25 1.88 47
Rayagada 39 1.67 65 50 1.90 95 52 5.06 263 52 5.79 301 52 13.92 724 52 11.654 606.0 21 1.90 40
Sambalpur 26 1.35 35 62 2.90 180 23 1.78 41 73 3.51 256 18 1.50 27
Subarnapur 27 1.41 38 30 1.67 50 28 4.18 117 35 4.57 160 35 10.43 365 35 8.600 301.0 14 1.57 22
Sundargarh 11 2.73 30 56 5.29 296 51 10.37 529 43 5.51 237 57 19.16 1092 56 8.089 453.0 17 2.06 35
Total 1026 1.76 1807 1496 2.93 4381 1453 4.67 6788 1443 5.36 7734 1589 13.03 20710 1292 11.216 14491.0 898 2.11 1895
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CHAPTER- VII:
WILDLIFE MANAGEMENT ACTIVITIES

Wildlife management refers to the conservation, preservation, and sustainable utilization of wildlife populations
and habitats. Effective wildlife management seeks to ensure the long-term viability of wildlife populations while
considering socio-economic factors.8 Efforts for wildlife management is viewed to be of crucial importance in
view of India's rich biodiversity and ensuring the survival of its unique wildlife species.9  In Odisha, during 2022-
23, the Compensatory Afforestation Fund Management and Planning Authority (CAMPA) intervened in various
wildlife management activities. These included habitat restoration, anti-poaching measures, biodiversity
conservation, and community engagement initiatives. CAMPA funded projects aimed to protect endangered
species like elephants, tigers, and turtles while enhancing forest cover and connectivity. Furthermore, CAMPA
facilitated the creation of wildlife corridors, and the establishment of conservation reserves to safeguard crucial
habitats. These efforts were pivotal in mitigating human-wildlife conflict and promoting sustainable wildlife
management practices in Odisha10. Present chapter analyses the performance of CAMPA APO 2021-22
supported wildlife intervention in different forest divisions of Odisha and assets / infrastructures created under
general CAMPA and wildlife.

8 Western, David, and Michael C. Runge. "Wildlife management." Encyclopedia of Conservation Biology. Oxford: Oxford
University Press, 2007. PP. 1525-1532.
9 "Wildlife Management in India." Ministry of Environment, Forest and Climate Change, Government of India.
10 Odisha Forest and Environment Department, 2022-23 Annual Report.

A.  Protection and Anti-depredation Activities: Strengthening of Communication facilities for Protection
of Wildlife (Installation of VHF Base station, Procurement of equipment for monitoring of Wild
Animals and protection activities, Communication and information technology and data analysis and
data managing).

B.  Forest Fire Prevention and Control
C.  Improvement of Wildlife Habitant
C.1  Creation and maintenance of Water Bodies
C.2  Plantation of fruit bearing and fodder species around the water bodies
C.3  Bamboo seed ball plantations to enrich elephant habitation
C.4  Fodder Block Plantation and its maintenance
C.5  Rejuvenation of WL corroder
C.6  Creation and maintenance of Saltlick
C.7  Immunization of Cattle
C.8  Invasive weed eradication
C.9  Habitat Restoration and Meadow Management in Protection areas
C.10  Black Buck Conservation
D.  Establishment, Operation and Maintenance of animal rescue center and veterinary treatment

facilities for Wild Animals
E.  Supply of Wood Saving cooking appliances and other forest produce saving devices in forest fringe

villages
F.  Management of Biological Diversity and Biological Resources
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Odisha is a wildlife rich State and some of its biodiversity rich areas have been declared as protected area.
Presently there are 19 Sanctuaries, one National Park, one proposed National Park, two Tiger Reserves, one
proposed tiger reserve (Approved by NTCA and in the process of declaration) three elephant reserves and one
Biosphere reserve. About 5.36% of geographical area of the state is covered under the Protected Area network.
In addition to the PA network there are areas of Global/National importance from conservation point of view.
These areas cover nesting grounds for Olive Ridleys (About 50% of mass nesting of the world takes place in
Odisha), Black Buck habitats protected by local communities, increasing trend of mugger populations &
Irrawaddy Dolphins etc. are the point of importance from WL point of view. Odisha also has the distinction of
having melanistic tigers in the wild, all three types of crocodiles, major elephant population of East-central
landscape of the country, migratory birds etc. Therefore, wildlife protection and management activities are not
only restricted to Protected Areas Network but also covers whole of state including marine areas (which covers
one marine sanctuary also). To address a host of challenges the State is facing to protect and conserve the
wildlife along-with its habitat, wildlife management is supported under CAMPA APO: 2021-22. Wildlife
management is broadly categorized into three as per the APO, i.e., [1] wildlife protection and management, [2]
implementation of regional wildlife management plan, and [3] implementation of site-specific wildlife
conservation plan.

Activities Under NPV for Wildlife Protection and Management:
Wildlife Protection and Management:

Wildlife protection and management poses many challenges due to increase in human population,
developmental needs including infrastructure resulting fragmentation of the habitats, blocking the natural
movement paths causing straying of animals etc.

7.1  Protection and Anti-Depredation Activities:
Protection of wild animals and their habitat is of paramount importance. This covers not only protection of wild
animals in their natural habitats but also in the cases wherein they stray into human habitations, agricultural
field etc. In the process there is considerable damage to Wildlife as well as life and property of human beings.
To tackle such situation more manpower is required. Such manpower is drawn from the local areas and consists
of local youth who supplement the efforts of forest field functionaries of the department and help in tracking
the wild animal movement and protection of wild animals and the life and property of human beings. Forest
staff and these squads are equipped with anti-depredation equipment and tracking devices. To gather
information on wildlife, crime intelligence network is required for inputs from various sources. To process such
information a close co-ordination between headquarters and field units is required for quick exchange of
information and action. Besides this, data relating to wildlife crime, elephant movement needs to be monitored
and shared between headquarters and field units. For this purpose, wildlife crime cell is functioning at the
headquarter level and in all wildlife divisions,

So, activities related to this aspect are also proposed in the interest of protection. At many places physical
barriers are required to safeguard wild animals as well as life and properties of villagers. In this regard
Government has approved a scheme for taking up Solar Power Fence with Community Participation vide their
letter no 9948 dated 26.06.2020. In the said scheme the Community would contribute 10% of the total cost and
rest would be borne by the Govt. Therefore, funds have been sought for this purpose also. Despite best efforts
at some places there is damage to crops or loss of human life. To compensate the loss, Management Plans of
Protected Areas provide scope for payment of compensation. Therefore, an amount of Rs.110 lakhs has been
proposed under the same to provide instant help to such affected villagers. In addition to this, for safeguarding
our protected areas, it is also proposed to maintain boundary of protected areas where it is required.

Besides above, many a times wild animals under distress need rescue and temporary care in the field before its
release into the wild. So, funds have been sought for such rescue operation of wild animals in the field. There is
a need for improving the communication facilities like VHF sets installation, maintenance, satellite tracking,
equipment for wildlife monitoring, usage of communication technology for data transfers, data analysis, etc. to
cover all protection related activities.
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Table 52: Protection and Anti-depredation
Present Condition Total

Average Good Poor

Count %
within

Type of
Assets

Count %
within

Type of
Assets

Count %
within
Type of
Assets

Count %
within
Type of
Assets

Elephant proof trench 1 14.3% 6 85.7% 7 100.0%

Escavation of elephant proof
trench

1 100.0% 1 100.0%

Guided the unguided well 1 25.0% 3 75.0% 4 100.0%

Maintenance of Boundary
area

4 100.0% 4 100.0%

Protection Camp, Khandadhar 1 100.0% 1 100.0%

Purchasing of Drone & its
assosarise

1 100.0% 1 100.0%

Solar Fencing 1 11.1% 3 33.3% 5 55.6% 9 100.0%

Solar Light 5 100.0% 5 100.0%

Total 4 12.5% 23 71.9% 5 15.6% 32 100.0%

7.1.1 Strengthening of Communication Facilities for Protection of Wildlife:
For improving the performances of wildlife protecting staff, it is essential to have better communication facilities
available with them. For these, different activities were proposed in the APO, like [1] installation of VHF base
station, and maintenance thereof including satellite tracking, [2] procurement of equipment for monitoring of
wild animals and protection activities, [3] communication and information technology, data analysis and data
managing. Abstract of activities under wildlife protection is presented in the matrix.

SN Key Activities
1 Wildlife Protection cum Anti-depredation Squads - 174 Nos.
2 Engagement of Wildlife Tracker - 90 Nos.
3 Anti-depredation equipment / Tracking devices
4 Compassionate Payment as per management plan provision to protect wild animals
5 Fencing and Erection of barriers, Round Rubble Wall, Solar Fencing, trench etc. including maintenance
6 Mobility for Boats for patrolling/anti-depredation/anti-smuggling activities
7 Rescue & release operation of wild animals
8 Protection of Wildlife, it’s habitats and prevention of wildlife crime.
9 Maintenance of Boundary of Protected Areas

10 Enhancing communication facilities, monitoring the movement of wild animals, data analysis, etc.
i.  Installation of VHF base station, and maintenance thereof including satellite tracking
ii.  Equipment for monitoring of wild animals and the protection activities
iii. Communication and information Technology, data analysis and data managing of protection activities.

7.2  Forest Fire Prevention and Control
Occurrence of forest fire from February to June is a common phenomenon due to various reasons. Fires cause
huge loss to habitat by damaging regeneration, causing moisture stress, biomass depletion etc. Many a times
wild animals, their young ones or eggs impacted by it.
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Table 53: Details of Firefighting squads
SN Items of Work Unit Unit Cost

(Rs. In Lakh)
Quantity /
Unit in No.

Amount (in
Lakh)

1 Fire-fighting Squads Nos. 6.90 48 331.20
2 Fire-fighting equipment including Blowers Nos. 0.61 50 30.50
3 Fuel for old fire Blowers purchased from CAMPA Nos. 0.10 485 48.50
4 Training to fire-fighting squads Nos. 0.15 12 1.80
5. Logistics support for the firefighting squads Nos. 0.85 48 40.80
6 Fireline Creation & Maintenance Km. 0.0308 6887 212.12
7 Data management and Analysis LS 25.00

Total 689.920

Table 54: Fire line and its Present Condition:
Sl. No. Division Size of the Structure (in Km) Present Condition

1 Karanjia 3 Good

2 Karanjia 1 Good

3 Bamra WL 7 Good

4 Subarnapur 6 Good

5 Bonai 15.6 Good

6 Rayagada 2 Average

7 Rayagada 2 Average

8 Athamalik 5 Average

9 Athamalik 2 Average

10 Athamalik 2 Average

11 Khariar 4 Average

12 Similipal North 10 Average

13 Rairangpur 0.7 Average
14 Baripada 9 Average

15 Chandaka WL 6 Average

16 Mahanadi WL 5 Good

17 Khurdha 30 Average

18 Similipal South 5 Average

19 Berhampur 5 Average

20 Ghumusar North 5 Average

21 Ghumusar South 10 Average

22 Sunabeda WL 5 Average

23 Keonjhar 12 Average

24 Keonjhar WL 2 Good

25 Cuttack 5 Good

26 Kalahandi South 14 Average

27 Kalahandi North 10 Good

28 Boudh 10 Good
29 Athagarh 5 Good

30 Angul 5 Good

31 Angul 15 Average

32 Angul 10 Good
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Sl. No. Division Size of the Structure (in Km) Present Condition

33 Angul 9 Good

34 Jharsuguda 3 Good

35 City Forest  Bhubaneswar 15 Average
36 Deogarh 2 Good

37 Sundargarh 10 Good

38 Rairakhol 12 Good

39 Sambalpur 20 Good

40 Satkosia WL 13.5 Average

41 Bargarh 3 Average

42 Malkangiri 5.5 Average

43 Balasore WL 3 Average

44 Puri WL 5 Good

7.3  Improvement of Wildlife Habitat
Habitat improvement is an important activity in Wildlife Management. Various developmental processes, biotic
interferences, and incidences of fire in forest areas are the main cause of degradation of wildlife habitat.
Following activities were proposed for improvement of Wildlife habitats.

7.3.1 Creation and Maintenance of Water Bodies:
To check the   water scarcity in wildlife habitat, creation and maintenance of water bodies were proposed.  It is
proposed to create 50 water bodies of size 40mtr x 30mtr x 3mtr during 2021-22 and maintenance of 50 water
bodies created during the previous APOs.

7.3.2 Plantation of fruit bearing and fodder species around the water bodies:
To augment the food and fodder requirement of wildlife, it was proposed to plant @ 50 Nos. of fruit and fodder
bearing species around each water body. The plants were to be protected by gabions and provision of watering
during summer months. During 2021-22, 180 water bodies were planned to be covered for planting the saplings.
Further provision was also made for 2nd year & 3rd year maintenance of the old plantations taken up around the
water bodies during the previous APOs.

7.3.3 Bamboo Seed ball Plantations to enrich elephant habitation:
To enrich bamboo plantations in natural forests which has been degraded over the years, this provision was
created in the current APO.

7.3.4 Fodder block plantation and its maintenance:
Funds under this item was planned to be utilized for third year maintenance of fodder plantation created in
wildlife habitats.

7.3.5 Rejuvenation of Wildlife Corridor:
Elephants being long ranging animals use traditional migratory routes for commuting between different
forests. These routes / corridors are essential to be safeguarded and rejuvenated through habitat
improvement for ensuring minimal human-elephant conflict. Activities under this item were planned to be
carried out as per the management plans. Further provision were also made for third year maintenance of
plantation taken up in the APO 2019-20.
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7.3.6 Creation and Maintenance of Salt licks:
To check wild animal becoming prey to poachers by visiting natural salt licks as well as meeting the salt
requirement of herbivores, it was proposed to create new salt licks and maintain salt licks created in previous
APOs.

7.3.7 Immunization of Cattle:
The cattle of forest fringe villages and villages located inside the protected area normally graze in forest areas.
The infected cattle may cause spreading of contagious diseases to wildlife. To prevent such incidences, it was
proposed to immunize cattle with the help of local veterinary officers.

Forest officials are assisting the veterinary department to coordinate the vaccination campaign and facilitate
other required logistics. Vana Suraksha Samitis (VSSs) and NGOs associated with the forest department are
assisting in creating awareness among the villagers. Through vaccination drive, it was planned to curb any
possibility of the bacteria spread.

Table 55: Cattle Immunization program organized in the forest fringe villages for prevention of different diseases to the
domestic animals.

Location No of Village
Covered

Remarks

Division: Balangir
Range: Muribahal
Section: Gudighat
Beat: Rengali
Village: Antarla

4 Cattle Immunisation programme organised for prevention from
Phatua and Benga diseases.
Near about 100 Caw and 50 nos. Goat has been vaccinated by this
programme

Division: Rayagada
Range: Tikiri
Section: Tikiri
Beat: Kodinga
Village: Kodinga

7 Cattle Immunisation programme organised for prevention from
Phatua, Sahana and Bajbajia diseases.
Total 567 beneficiary benefitted from this Cattle Immunisation
camp

Division: Athamalik,
Range:
Dhandatopa,
Section, Beat &
Village: Dhandatopa

15 Cattle Immunisation programme organised for prevention from
Phatua, Sahana and Bajbajia diseases.
Total 597 beneficiary benefitted from this Cattle Immunisation
camp

Division:
Dhenkanal, Range,
Section & Beat:
Hindol, Village:
Ganjora

15 Cattle Immunisation programme organised for prevention from
Phatua, Sahana and Bajbajia diseases.
Total 597 beneficiary benefitted from this Cattle Immunisation
camp
Near about 2000 Large animal and 3000 small animal vaccinated
through this programme.

Division:
Rairangpur, Range:
Badampahar,
Section: Suleipat,
Beat: Jamjhari,
Village: Pathankata

4 Cattle Immunisation programme organised for prevention from
Phatua and Benga diseases.
Near about 100 Caw and 50 nos. Goat has been vaccinated by this
programme
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7.3.8 Invasive Weed Eradication:
Unwanted weeds planned to be uprooted and destroyed to boost the growth of palatable grass / shrubs / trees.

7.3.9 Habitat Restoration and Meadow Management in Protected Areas
Development and maintenance of meadows were planned to supplement the food requirement of the
herbivores. During the month of May’ 2019 there was devastating Cyclonic storm named “Fani” hit the coastal
areas of the state. Balukhand-Konark WL Sanctuary of Puri WL Division witnessed severe damage due to the
cyclonic storm thereby uprooting large no of trees. The meadows created in the sanctuary to meet the fodder
requirement were damaged extensively due to falling of trees and its twigs. The scarcity of fodder for wildlife
was eminent after the cyclone. So, it was essential to develop meadows in Balukhand-Konark WL Sanctuary
during 2021-22. Therefore, it was proposed to take up meadow in the above sanctuary and other sanctuary.

7.3.10 Black buck Conservation
Black buck is a schedule-1 Species as per the Wildlife Protection Act, 1972. This species is found in few specific
areas of the State which require protection and conservation measures. The activities planned were habitat
improvement, census operations & strengthening monitoring mechanism.

Table 56:  Improvement of Wildlife Habitat
Present Condition Total

Average Good Poor
Count %

within
Type of
Assets

Count %
within
Type of
Assets

Count %
within
Type of
Assets

Count % within
Type of
Assets

Bamboo Seed ball 1 16.7% 4 66.7% 1 16.7% 6 100.0%

Bear Cave 3 100.0% 3 100.0%

Check dam 1 100.0% 1 100.0%

Construction of Sources, Saltlick,
Water pockets and Medow
cultivation for Black buck
conservation

1 100.0% 1 100.0%

Construction of under way pass 1 100.0% 1 100.0%

Elephant Approach Concert Base 1 100.0% 1 100.0%

Grass Land 1 50.0% 1 50.0% 2 100.0%

Improvement of Bird habitant 3 50.0% 3 50.0% 6 100.0%

Invasive Weed Eradication 2 25.0% 6 75.0% 8 100.0%

Maintenance of Fruit bearing &
Fodder species around Water Body

7 70.0% 3 30.0% 10 100.0%

Maintenance of Water Body 2 28.6% 5 71.4% 7 100.0%

Meadow Development 8 100.0% 8 100.0%

Plantation of Fruit & Fodder species
around the Water Body

11 26.2% 30 71.4% 1 2.4% 42 100.0%

Renovation of Water Body 1 9.1% 10 90.9% 11 100.0%

Salt Lick 1 7.1% 13 92.9% 14 100.0%

Water Body 1 2.7% 36 97.3% 37 100.0%

Water Hole 1 100.0% 1 100.0%

WHS 16 100.0% 16 100.0%

Total 23 13.1% 146 83.4% 6 3.4% 175 100.0%
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7.4  Establishment, Operation and Maintenance of animal rescue centre and veterinary
treatment facilities for Wild animals:

There are eight large / mini and small zoos managed and maintained by Forest Department which are also
functioning as Animal Rescue Centres. Improvement and maintenance activities were planned under the APO
in these eight rescue centres as per the zoo Master Plan and master layout plan approved by CZA. A provision
of Rs.300.00 lakh is proposed for this purpose.

 Establishing veterinary and diagnostic centre with advanced post-mortem and forensic capability in
Nandankanan Zoo. In the APO, provision of Rs.50.00 lakh was made for its maintenance.

 Rescue Centres, transit house and treatment centres are a need of the hour to provide lifesaving
treatment & medication to rescued wild fauna & for making them fit for release in the wild.

 It is proposed to establish anti-depredation cell equipped with logistics at different locations in the field
to support wildlife protection and management activities.

Table 57: Establishment, O& M of animal rescue centre & veterinary treatment facility for Wild Animals
Present Condition Total

Average Good Poor

Count %
within
Type of
Assets

Count %
within
Type of
Assets

Cou
nt

%
within
Type of
Assets

Count % within
Type of
Assets

Glass house for Crocodile 1 100.0% 1 100.0%

King Cobra & Python Rescue
Center

1 100.0% 1 100.0%

Maintenance of Zoo Hospital 1 100.0% 1 100.0%

Repairing of IB 1 100.0% 1 100.0%

Weigh bridge 1 100.0% 1 100.0%

Zoo Management 4 100.0% 4 100.0%

Total 9 100.0% 9 100.0%

Table 58: Maintenance of Nandankanan and Other Zoo:
SN Location Name of the

Zoo
Activities Expenditure Remarks

1 Division:
Balangir,
Range &
Section:
Harisankar,
Beat:
Nandupala

Deer Park,
Harishankar

Activities in Zoo Management:
 Clean surface;
 Construction of overhead tank for

watering;
 100 Rmt. ware mess fencing;
 Provide salary to 8 nos. of Zoo

watchers;
 Construction of solar light in the

Harisankar Deer Park

16,25,336.00 Infrastructures are in
good condition;

The infrastructures are
as per the need and
fulfilling requirements.

2 Division:
Dhenkanal,
Range,
Section &
Beat:
Kapilash

Kapilash Zoo  Construction of King Cobra and
Python Rescue Centre

35,00,000.00 King Cobra and Python
Rescue Centre consists
of 5 rooms with the
effects of natura
environment. One King
Cobra, One Chandan
Boada and 5 nos.
Python have been kept
in this centre.
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SN Location Name of the
Zoo

Activities Expenditure Remarks

3 Division:
Mahanadi
WL, Range,
Section &
Beat:
Banigochha
,

Kuanria
Deer Park

 Construction of male deer rest
shed inside Kuanria Deer Park

 Construction of Female deer rest
shed inside Kuanria Deer Park

4,90,000.00 All infrastructures of
Kuanria deer park are in
good condition and
used by male and
female deer

4 Division:
Mahanadi
WL, Range,
Section &
Beat:
Banigochha
,

Kuanria
Deer Park

 Renovation of Cattle Proof Trench
around the Kuanria Deer Park

 Construction of male green fodder
store at Kuanria Deer Park,

 Construction of Boundary Wall of
Kuanria Deer Park

3,10,700.00 Strengthened the
protection of Kuanria
Deer Park

5 Division:
Satkosia
WL, Range,
Section &
Beat:
Tikarpada

Gharial
Research &
Conservatio
n Unit
(GRACU)

Maintenance, Upgradation &,
Development of GRACU, Tikarpada

30,00,000.00 Upgradation of Zoo
hospital, Colouring of
Boundary wall,
Pathway development
etc.

7.5   Supply of wood-saving cooking appliances and other forest produce saving devices
in forest fringe villages

The villagers around protected areas was made in the APO with a financial outlay of Rs.50.00 lakhs. The use of
LPG in forest fringe villages was also planned for encouragement.

Items of Work Unit Unit Cost (Rs. In
Lakh)

Quantity / Unit
(No.)

Proposed Amount
(Rs. In Lakh)

Distribution of fuel saving devices like
LPG, Solar cookers / lamps etc. to the
villagers around protected areas

Nos. 0.05 1,000 50.00

Total 50.00

7.6  Management of Biological Diversity and Biological Resources:
For assessment of success of wildlife management, periodical studies of biodiversity of protected areas,
population dynamics of different fauna, carrying capacity of wildlife habitats and such other studies are
essential. In the APO 2021-22, provisions of Rs 5.00 lakhs were made for biodiversity assessment of the PAs and
other research activities.

7.7  Assets and Infrastructures for WLM:
Under APO 2021-22, several assets / infrastructures were created for effective and efficient WLM. Type of assets
created, and its status is presented in “Chapter IX: Infrastructure”.
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CHAPTER-VIII:
Forest Protection, Including Fire Protection

8.1. Forest Protection
Forest protection is a vital aspect of forest management that focuses primarily on prevention & control of
destruction of forests due to biotic interference. Inadequate protection measures lead to degradation of the
value of forests. The survival and regeneration of flora and fauna come under threat because of illegal
exploitation of forest due to biotic and other anthropogenic factors. Illicit felling of trees and smuggling poses
serious threat to preservation, protection, and conservation of green cover. Legal provisions made for forest
and wildlife offences are not sufficient to address the problems completely due to inadequacy in infrastructure,
trained frontline personnel’s & ancillary supports. Forest fire is another destructive factor that causes severe
stress and imbalance in the ecosystem. Large stretches of forest in the State are of deciduous type which is an
important factor for wide spread of forest fire.

Enforcement of Acts and Rules pertaining to forest protection is a vital weapon to restrict illicit removal of
timber. To implement such laws sufficient manpower, fund placement & infrastructure is barely necessity. The
presence of grassroot level frontline staff was inadequate those who primarily implementing the laws. Existence
of infrastructure was also limited to accommodate the frontline staff. To assist the regular frontline staff of
forest department there was absolute need of engaging forest protection squads to combat the alarming
situation of forest smuggling. Vulnerable smuggling pockets where acute timber smuggling is noticed, were
identified in the different forest divisions. In such pockets, protection squad was placed to restrict such activities.
Vulnerable pockets were identified basing on certain parameters such as [1] forest density, [2] presence of
valuable species, [3] economically valuable plantation, and [4] operation of organized antisocial elements, and
[5] proximity of the area to the consumption points.

8.1.1 Forest Protection Squad
Considering the need to safeguard the existing green cover on priority, 227 squads with 10 persons in each
squad covering 219 ranges in 37 forest divisions of the State and one protection squad in each circle covering
8 circles, have been deployed for forest protection and to check anti-smuggling activities. In APO 2021-22,
focus was to deploy one squad in each circle. All the squad personnel are from local fringe villages who will
boost the capacity of ground level field front line staffs to restrict anti-smuggling activities. Every squad camp
at strategic locations in constructed barrack/s. The barracks are provided with different facilities for their
accommodation, like water, provision of vehicle for immediate action, modern communication equipment to
keep in touch with adjoining staffs etc. Details of the engagement of forest protection squads is provided in
the matrix.

Table 59:Forest Protection Squads
SN Division Hired Vehicle and Fuel Forest Protection Squad Total

FinanceDiv. Circle Total Financial
(F)

Div. Circle Total Financial
P P P P P P

1 Angul 6 1 7 33.70 3 1 4 61.52 95.21
2 Athmallik 5 5 87.78 5 5 87.78
3 Dhenkanal 8 8 37.65 8 8 77.64 115.29
4 Athagarh 5 5 38.48 5 5 45.34 83.82
5 Cuttack 6 6 24.08 6 6 108.69 132.77
6 Khurda 6 6 30.96 6 6 93.16 124.12
7 Nayagarh 7 7 29.91 7 7 121.12 151.04
8 City Forests 4 1 5 25.80 4 1 5 62.11 87.91
9 Phulbani 7 7 7 7 0.00

10 Baliguda 7 7 33.11 7 7 93.13 126.24
11 Boudh 5 5 21.44 5 5 62.11 83.55
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SN Division Hired Vehicle and Fuel Forest Protection Squad Total
FinanceDiv. Circle Total Financial

(F)
Div. Circle Total Financial

P P P P P P
12 Gh.South 5 5 14.75 5 5 108.69 123.44
13 Gh.North 5 5 14.61 5 5 92.14 106.75
14 Berhampur 4 1 5 4 1 5 143.13 143.13
15 Parlakhemundi 7 7 40.16 7 7 104.65 144.81
16 Jharsuguda 5 5 25.80 5 5 46.58 72.38
17 Sambalpur 5 1 6 103.65 5 1 6 28.43 132.08
18 Rairakhol 6 6 30.96 6 6 93.16 124.12
19 Bargarh 6 6 30.96 6 6 46.58 77.54
20 Sundargarh 6 6 133.90 6 6 133.90
21 Rourkela 6 1 7 134.73 6 1 7 134.73
22 Bonai 7 7 36.12 7 7 124.22 160.34
23 Deogarh 5 5 25.80 5 5 107.72 133.52
24 Keonjhar 7 7 36.12 7 7 139.74 175.86
25 Baripada 7 1 8 41.28 7 1 8 82.94 124.22
26 Karanjia 4 4 14.88 4 4 98.92 113.80
27 Rairangpur 5 5 17.76 5 5 92.77 110.53
28 Kalahandi( N) 5 1 6 135.16 5 1 6 4.04 139.20
29 Kalahandi (S) 7 7 36.12 7 7 108.69 144.81
30 Subarnapur 4 4 20.64 4 4 93.16 113.80
31 Bolangir 11 11 56.76 11 11 105.51 162.27
32 Khariar 5 5 25.61 5 5 93.16 118.77
33 Rayagada 7 7 36.12 7 7 93.16 129.28
34 Koraput 6 1 7 30.96 6 1 7 91.15 122.11
35 Jeypore 6 6 28.40 6 6 108.69 137.09
36 Nabarangpur 6 6 30.96 6 6 88.90 119.86
37 Malkangiri 6 6 30.96 6 6 93.16 124.12

TOTAL 219 8 227 1496.08 216 8 224 2914.11 4410.19
Note: P: Physical; F: Financial

8.2. Fire Protection
The most common hazard in forests is forest fire. Forest fire poses a threat not only to the forest wealth but
also to entire community of fauna and flora, disturbing the biodiversity, ecology, and environment. In the
summer season, the deciduous forests of the state become littered with dry senescent leaves and twigs which
becomes major threat to forest fire. The deciduous forests of Odisha suffer on account of repeated fire during
summer months resulting great loss of regeneration, moisture stress, biomass depletion and hardship to
wildlife. It needs to be controlled and managed to safeguard the productivity and eco-system health. Steps have
been taken under the APO to augment the availability of manpower in organized groups to tackle forest fire in
remote and inaccessible areas.

8.2.1 Fire Fighting Squad
Information is being received from Forest Survey of India about the occurrence of forest fire. This information
is collected from the data received through MODIS/SNPP satellite and communicated to the field to the exact
forest beat / section / range and division through web-based app and to the individual mobile of concerned field
staff through a computer-generated message from Forest Fire Cell at State Headquarters. Such data has been
used to locate fire prone areas. However, to combat the menace of forest fire in the field, it was necessary to
deploy adequate Fire Fighting Squad who can assist the forest staff in fire control. Due to widespread occurrence
of forest fire in the State, it was considered necessary to deploy firefighting squad in all the forest divisions. Each
squad comprises 10 persons who are mainly the rural unemployed youth and were provided with firefighting
equipment. A vehicle on hiring basis is also provided for instant mobility. The squad is deployed for about 150
days, i.e., from February to June.
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8.2.2 Creation and Management of Fire Line:
Creation of fire line for controlling and managing fire incidences is a time-tested methodology evolved since
long period. Fire line so created during January in the forest reduce the fire hazard in the forest. Fire line creation
and maintenance every year is an important preventive method to control forest fire. It is created along all the
compartment lines and the boundary line of the forest block as well as across the forest path and maintained
at regular interval during the fire season. New fire lines are also created based on vulnerability and with
reference to FSI report / satellite imageries. Details of fire line creation is presented in the matrix.

Table 60:Fire Fighting and Fire Line Management:
SN Division Fire Fighting Squad Fire Vehicle Fire Line

Maintenance
Logistic to

the Fire
Protection

Squad

Total
Financial

P F P F P F P F
1 Angul 6 27.72 6 12.60 600 18.48 6 5.10 63.90
2 Athmallik 5 33.60 5 10.50 600 18.48 5 4.25 66.83
3 Dhenkanal 7 53.76 7 14.70 600 18.48 7 6.80 93.74
4 Athagarh 4 29.49 4 8.40 500 15.40 4 4.21 57.50
5 Cuttack 3 20.16 3 6.30 300 9.24 3 2.55 38.25
6 Khurda 5 40.32 5 10.50 300 9.24 5 5.10 65.16
7 Nayagarh 7 47.04 7 14.70 600 18.48 7 5.95 86.17
8 City Forests 1 4.62 1 2.10 100 3.08 1 0.85 10.65
9 Phulbani 7 32.34 7 14.70 800 24.64 7 5.96 77.64

10 Baliguda 8 46.85 8 16.80 900 27.72 8 5.95 97.32
11 Boudh 6 33.60 6 12.60 500 15.40 6 4.25 65.85
12 Gh.South 5 24.89 5 10.50 700 21.56 5 4.25 61.20
13 Gh.North 5 22.95 5 10.43 600 18.48 5 4.25 56.11
14 Berhampur 4 27.12 4 8.40 600 18.48 4 3.40 57.40
15 Parlakhemundi 7 47.04 7 14.70 800 24.64 7 5.95 92.33
16 Jharsuguda 5 33.60 5 10.50 300 9.24 5 4.25 57.59
17 Sambalpur 5 25.90 5 10.50 500 15.40 5 4.25 56.05
18 Rairakhol 6 40.32 6 12.60 600 18.48 6 5.10 76.50
19 Bargarh 6 40.32 6 12.60 500 15.40 6 5.10 73.42
20 Sundargarh 6 36.29 6 12.60 600 18.48 6 5.10 72.47
21 Rourkela 6 40.32 6 12.60 500 15.40 6 5.10 73.42
22 Bonai 7 47.04 7 14.70 600 18.48 7 5.95 86.17
23 Deogarh 5 33.60 5 10.50 400 12.32 5 4.25 60.67
24 Keonjhar 7 47.02 7 14.70 600 17.02 7 5.95 84.69
25 Baripada 7 37.65 7 14.70 500 15.40 7 5.95 73.70
26 Karanjia 6 26.88 6 12.60 500 15.40 6 3.40 58.28
27 Rairangpur 5 33.37 5 10.50 300 9.24 5 4.25 57.36
28 Kalahandi( N) 6 23.19 6 10.50 600 18.48 6 4.16 56.33
29 Kalahandi (S) 7 32.34 7 14.70 600 18.48 7 5.95 71.47
30 Subarnapur 4 18.48 4 8.40 500 15.40 4 3.40 45.68
31 Bolangir 11 73.92 11 23.10 700 21.56 11 9.35 127.93
32 Khariar 5 26.66 5 10.50 400 12.32 5 4.25 53.73
33 Rayagada 8 47.04 8 16.80 700 21.56 8 5.95 91.35
34 Koraput 6 40.32 6 12.60 500 15.40 6 5.10 73.42
35 Jeypore 5 40.32 5 10.50 500 15.40 5 5.10 71.32
36 Nabarangpur 6 40.32 6 12.60 500 15.40 6 5.10 73.42
37 Malkangiri 7 27.72 7 14.70 600 18.48 7 5.10 66.00

TOTAL 216 1,304.12 216 451.43 20,000 614.54 216 180.92 2,551.01
Note: P: Physical; F: Financial

Implementation Schedule for Forest Protection Activities:
SN Component Activities Time Period
1 Forest Protection Squad deployed at vulnerable pockets Whole Year
2 Fire Protection Squads deployed for extinguishing forest fire February to June
3 Fire Line Creation / maintenance of fire line January to March
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8.2.3 Logistics for Fire Protection Squads:
The firefighting is mostly done with fire blowers. In addition, other equipment like fire safety gloves, dress,
helmet, jacket etc. are also provided to the squad.

Table 61: Fire Protection Support to Squads:
SN Activities Quantity Remarks
1 Fire Fighting Squad

(216 squads in 37 divisions)
216 Including Hiring Vehicle

2 Fireline Maintenance 397.6 Observed (need to be maintained every
year)

3 Fire Fighting Equipment & Logistics All divisions Fire Fighting Equipment: safety gloves,
dress, helmet, jacket, Cap, Bag, Water
Bottle and Sunglass

Conclusion:
Incidence of forest fire to a greater extent is anthropogenic in nature due to various reasons. However, measures
being taken for forest fire control and management through deployment of squads, equipping squads for forest
fire management, creation of fire line, monitoring forest fire and immediate action for controlling it etc. has
been effective to manage and control forest fire. Awareness drive for forest fringe villagers and association of
VSS in forest and forest fire management has been productive.
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CHAPTER-IX:
Infrastructure (General & Wildlife)

A.  Infrastructure Development
The infrastructural development for wildlife management and creation of general assets for the forest frontline
staff inside forest area are important steps in forest management. Construction of forest range offices,
residence (range officers, forester, and forest guard), forest road, culvert, causeway, tube wells, mega
nurseries, communication facilities, floating jetties etc. were taken up in infrastructural development.
Development of habitable accommodations for frontline staff and establishing communication network inside
forest were key interventions in the proper management of forest.

9.1  Construction of Range Office
The Range Officer is the key person in the implementation of various programmes of Forest Department. Since
the inception of CAMPA, major focus is given on modernization and construction of range offices and range
officer residential accommodations. For the APO 2021-22, it was planned for the construction of 15 new range
offices in different divisions. Financial outlay of Rs 3.99 Cr at 26.60 lakhs per unit was provisioned in the APO
2021-22.

9.2  Range Officer, Forester & Forest Guard Residence:
Standard plan and estimates were prepared for the residential accommodation of range officer, forester, and
forest guards. The estimates were prepared as per the approved cost norm of works department, Govt of
Odisha. In the APO 2021-22, 15 forest range officer residence at 19.5710 lakh / each with total financial outlay
of Rs 2.93 Cr, 75 forester quarters at Rs 16.1390 lakh / each with total financial outlay of Rs 12.10 Cr & for 200
forest guard at Rs. 12.04 lakh / each having total financial outlay of   Rs 24.08 Cr was provisioned.

9.3  Seizure Yard:
The seized items were lying openly for years resulting with deterioration and loss of seized property. To minimise
the loss of seized items, seizure yard provision was made in the APO 2021-22, i.e., a total of 10 seizure yard in
different divisions at 12.00 lakh each with total financial outlay of 1.20 crore.

9.4  Construction, Up-gradation and Maintenance of Forest Road (KM)
Provision has been made for the construction and maintenance of forest road over 1,000 km in the APO 2021-
22 with the financial outlay of Rs 6.90 crore. The cost norm for each Km was estimated to be 0.69000 lakh.

9.5  Culvert
For all weather mobility to forest area, cross drainage work like culvert was necessary over nallahs in forest
road. As per requirement of such culverts by different divisions, 70 units of culvert provision was made in APO
2021-22 at Rs 1.53 lakh per unit with a total financial outlay of Rs 1.07 crore.

9.6  Cause Way
Inside forest roads, cause ways are unavoidable to flush the rain waters and keep road portion intact. Hence, as
per requirement of different divisions, 100 causeways were planned in the APO to be constructed with unit cost
of Rs. 1.06 lakh with total financial outlay of Rs. 1.06 crore.
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9.7  Boundary Wall:
Provision was made in the APO for the construction of 20,000 RMT of boundary wall in different divisions. The
cost norm for boundary wall estimated to be Rs. 0.05 lakh per RMT and the total financial outlay planned was
Rs. 10.00 crore.

9.8  Tube-well:
For drinking water supply to the residences and also for other purposes, it was planned to install 150 tube wells
in APO 2021-22 with a unit cost of Rs. 1.00 lakh per tube well. Total financial provision made for the purpose
was Rs. 1.50 crore.

B.  Infrastructure and Communication Development In Wildlife Areas:
Development of infrastructure and its maintenance is an important component for effective wildlife
management. Following infrastructures were planned and taken up in the APO 2021-22.

• Construction of protection barrack at strategic locations with key facilities like communication
equipment, drinking water, solar light system etc. It was planned to establish 5 anti-poaching barracks.

• Strengthening 5 Anti-poaching check gates to check illegal activities.
• Construction of 5 seizure yards for safe keeping of vehicles involved in wildlife crime.
• Construction of 1 floating jetty in coastal / inland water body.
• Construction of 5 watch towers at strategic locations to monitor movement of wild animals.
• Maintenance of forest road and inspection path.

Sample Coverage:
The assessment covered about 45 different wildlife management activities,
including infrastructures and assets created for wildlife management, in 187
ranges of 52 forest divisions. Of the total assets / infrastructures created, 54.2
percent (316 assets / infrastructure) are general assets / infrastructures and the
remaining 45.8 percent (267 assets / infrastructures) are wildlife assets /
infrastructure.

Figure 48: Activities Assessed under Wildlife Management
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Table 62: Assets / Infrastructures Created Under APO for WLM
Assets / Infra Sub-Components
Wildlife Construction

&
Maintenance

of
Infrastructure
for Protection

of Wildlife

Establishment,
O&M of

animal rescue
centre &

veterinary
treatment
facility for

Wild Animals

Forest Fire
Prevention

and
Control

operations

Improvement
of Wildlife

Habitat

Infrastructure
Development

Others Protection
and Anti-

Depredation
Activities

Protection
to

Plantation

Publication
&

Awareness
Programme

Strengthening
of

Communication
facilities for

Protection of
Wildlife

Anti-Poaching
Barrack

10

Bamboo Seed ball 6
Barbed Fencing 1
Bear Cave 3
Check dam 1
Construction of,
Saltlick, Water
pockets and
Meadow for Black
buck conservation

1

Construction of
under way pass

1

Elephant Approach
Concrete Base

1

Elephant proof
trench

7

Excavation of
elephant proof
trench

1

Fire Fighting Blower 3
Floating Jetty with
Speed boat

1

Forest Road 5
Glass house for
Crocodile

1

Grass Land 2
Green Shop 1
Guided the
unguided well

4

Improvement of
Bird habitant

6

Installation of VHF
Tower

6

Invasive Weed
Eradication

8

King Cobra &
Python Rescue
Centre

1

Maintenance of
Boundary area

4

Maintenance of
Fireline

2

Maintenance of
Fruit bearing &
Fodder species
around Water Body

10

Maintenance of
Water Body

7

Maintenance of Zoo
Hospital

1

Meadow
Development

8
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Assets / Infra Sub-Components
Wildlife Construction

&
Maintenance

of
Infrastructure
for Protection

of Wildlife

Establishment,
O&M of

animal rescue
centre &

veterinary
treatment
facility for

Wild Animals

Forest Fire
Prevention

and
Control

operations

Improvement
of Wildlife

Habitat

Infrastructure
Development

Others Protection
and Anti-

Depredation
Activities

Protection
to

Plantation

Publication
&

Awareness
Programme

Strengthening
of

Communication
facilities for

Protection of
Wildlife

Park Development 1
Picnic Outlet 1
Plantation of Fruit &
Fodder species
arround the Water
Body

42

Protection Camp,
Khandadhar

1

Purchasing of Drone
& its accessories

1

Renovation of
Water Body

11

Repairing of IB 1
Salt Lick 14
Signage 7
Solar Fencing 9
Solar Light 5
Trap Camera 4
Watch Tower 9
Water Body 37
Water Hole 1
Weigh bridge 1
WHS 16
Zoo Management 4

After plantation and wildlife related activities, a large variety of interventions has been carried out under overall
implementation of CAMPA activities. These activities are commonly known as general CAMPA activities. The
general CAMPA activities includes CAMPA infrastructural activities and CAMPA assets.

Figure 49: Activities Assessed under General CAMPA (Assets / Infrastructures)

Table 63: Assets / Infrastructures Created under General CAMPA
General Assets / Infrastructures Sub-Components

Construction &
Maintenance of

Infrastructure for
Protection of

Wildlife

Forest Fire
Prevention and

Control
Operations

Infrastructure
Development

Others Protection to
Plantation

Barbed Fencing
Boundary Wall
Cattle Proof Trench
Causeway
Community Centre
Culvert
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General Assets / Infrastructures Sub-Components
Construction &
Maintenance of

Infrastructure for
Protection of

Wildlife

Forest Fire
Prevention and

Control
Operations

Infrastructure
Development

Others Protection to
Plantation

Fire Fighting Blower
Forest Guard Quarter
Forest Road
Forester Quarter
Maintenance of Fireline
Range Office
Range Officer Residence
Seizure yard
Solar pipe water supply
Tube Well
Vegetative Fencing
Watch Tower

Of the total assets / infrastructures created under wildlife, 18.86 percent were under NPV 20.0 percent, 68.91
percent under NPV 80.0 percent and remaining 20.22 percent assets / infrastructures were created under
SSWLMP.

Figure 50: Assets / Infrastructures Created-General & WLM

Similarly, about 83.86 percent general assets / infrastructures are crated under NPV 20.0 percent, 13.92 percent
under NPV 80.0 percent and remaining under CA / PCA. Different sub-components under each component are
present in the diagram. For example, in CA / PCA, protection of plantation site is taken up whereas under
SSWLML, exclusive wildlife management activities are taken up like construction & management if
infrastructures for wildlife protection, forest fire prevention and control operation, improvement of wildlife
habitat etc.



Evaluation of CAMPA, 2021-22

Page | 108

Key Observations:
SN Indicator Observation
A. CAMPA, Infrastructure
1. Usability  All most all buildings are accommodated by forest officials like Ranger, Forester &

Forest Guard etc. Besides that, Rage office builds are also functioning regularly;
 In case of forest road maintenance, all most all are used by forest officials and side

by side by local people in all seasons. Very specific roads are exclusively used by
forest officials;

  Similarly cause way, culverts which are constructed on the forest road are fulfil
the purpose. One cause way and one culvert require rehabilitation whereas
remaining are in good condition. These structures have been useful to drain out
rainwater without damaging the forest road;

 The created boundary walls have been protecting and restricting outsider
interference, provide safety and restricts outsider entry;

 Water supply is mostly through installation of deep bore well. The bore well/s
supply water to staff quarter as well as used for irrigating nursery. Water quality
of some of the bore wells are not so good, as reported. Some bore wells found
defunct due to no water pump or existing water pump requiring maintenance;

 Mostly the seized items are laying in seizure yard building in safe condition.
2. Utility/Effectiveness  Created infrastructures have been supportive to forest officials in discharging

their duties;
 Construction / maintenance of forest road, cause way, and culvert has

strengthened patrolling activities and hence imparted on pouching;
 Installation of tube well / bore well has been effective in not only providing

portable drinking water to the constructed residential buildings, but also to
provide irrigation to the nearby nursery.;

 Construction of seizure yard has been helpful to store sized items in safe
condition.
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SN Indicator Observation
3. Present Condition  Most of the constructed buildings are well furnished with availability of basic

amenities like water supply, electric connection, and toilet facility. In few cases
after completion of work, electrification and water supply is yet to be provided.

 All most all forest roads are having Murom top up and in well condition;
 The constructed cause way & culverts are in good condition, baring a few cases

where the created structures require repairing;
 While most of the tube-wells are in good and used condition, a few tube-wells are

not in working condition due to inadequate water availability in summer and / or
poor quality of water.

  All most all sample seizure yards are in good condition and being used,
4. Duration of Use  All the infrastructures are used throughout year except structures that are not in

usable condition;
 All forest roads are used depending upon the movement requirement;
  Except a few culvert & cause ways, that are not in usable condition, all are found

helpful, mostly in monsoon;
 Most of the tube wells are used, except a few that are having poor water quality

and/or not having water lifting device.
B. CAMPA, Assets
1. Usability  Created fire line to protecting forest & wildlife in summer season;

 Less interference of cattle due to creation of cattle proof trench that also protects
planted seedlings;

 Community centres, constructed under CA/PCA is used by locals for different
purposes;

 Watch tower is used to monitor people’s movement to prevent pouching activities
in forest area

 Waterbodies created have been helpful for the drinking purpose of wild animals;
2. Utility / Effectiveness  Creation & maintenance of fire line has not only reduced fire incidents but also

fire affected area;
 With the use of fire-fighting equipment & high technology, the incidents and

spread of fire has been reduced;
 Increased animal sighting near the created water bodies, mostly in summer;
 The watch towers have become more useful with the provision created for rest

purpose of patrolling staff;
 The cattle proof trench has been effective to protection plantations from grazing

by local cattle.
3. Present Condition  Created cattle proof trench are found to be in good condition;

 The community centres are presently used by local people for meeting purpose &
centres are in good condition;

 Most of fire lines are demarcated properly and are maintained on regular basis. In
some cases, fire lines are not visible due to density of weeds;

 VHF tower is in functional condition and helps to monitoring poaching activities;
 The water bodies are in good condition and used by wild animals.

4. Duration of Use  The community centres are usually used by locals throughout the year;
 The crated fire lines are basically more effective in summer season and most of

the lines are maintained properly;
 The VHF tower has provided required service.

C Wildlife Management,
Infrastructure

1 Usability  Mostly the antipoaching bark used by para staff, Anti Depredation Sequard (ADS),
Trakker during performing their duty when required;

 Forest road maintenance / creation has been undertaken under wildlife
management for commutation during different requirements, including forest &
fire protection activities;

 It has more useful for the movement of patrolling vehicle.
2. Utility/Effectiveness  It has been controlling pouching activities due to presence of squad in core area

of the forest;
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SN Indicator Observation
 It has become easy to approach the fire sport through the constructed /

maintained forest roads.
3. Present Condition  All the antipoaching barracks accommodated by squad, except one which is

completed yet to be staying.
 All most all forest roads are motorable and can be used in all seasons.

4. Duration of use  Out of 9 barracks, one barrack is newly constructed and yet to be used whereas
rest barracks are utilised;

 Forest roads are used on regular basis by the forest officials for different purposes.
D Wildlife Assets
1 Usability  6 nos. of Bamboo Seed ball sites were visited. Proper germination of seed balls

observed in most of the sites and created bamboo clumps;
 Habitat improvement is the major activity for which different assets have been

created, like creation or maintenance of water body, creation of grass land,
plantation of fruit and fodder species around water body, meadow development
etc. are created in most of all Divisions. Most of the assets have been useful and
meant the purpose of habitant improvement. Plantation of fruit and fodder
species around water bodies require additional attention for its proper
maintenance;

 Construction bear caves observed in Malkangiri & Nawarangpur division which are
helpful;

 The constructed elephant proof trench and excavation of trenches in different
divisions have been useful to protect people from elephant movement;

 Under “guided to unguided well”, protection measures have been taken to avoid
the chances of falling of wild animals. In sone wells, fencing by barbed wear is yet
to be completed;

 Different type of activities has been undertaken in bird habitation sites under
“Improvement of Bird habitant” like fixation of bird nest in forest area, plantation
of tree species near to water body, construction of water tank for bird bath etc.;

 Installed VHF towers are in working condition and covering an area of 20 to 25
km. radius in forest area;

 Weed eradication has been helpful for free movement of wild animals like;
 Meadow development is taken up to meet the fodder requirement of wild

animals;
 Drone & trap camera are useful assets and working properly to track wild animal

movement and pouching activities. All are in working condition and frequently
used for this purpose;

 Of the visited 14 saltlicks in 14 divisions, very few sites are not so used by animals;
 Of the 9 visited solar fencing sites in different divisions, all most all are not in

working condition. Even in 2 sites, it is found not existing and according to local
people, it is stolen;

 Solar light and solar pipe water supply have been useful in forest fringing villages
and all the assets are in a functional stage;

 All the 9 watch towers are completed and used by visitors as well as forest
officials;

 Construction of pathway, colouring of boundary wall, improvement of zoo
hospital has been done under zoo management and all the activities are
completed.

2 Utility/Effectiveness  Increase in frequency of sighting of animals in bamboo seedball intervention area;
 The population of wild animals like Spotted Deer, Barking Deer, Wild Boar, Rabbit

etc. have increased in the visited sites with the creation of water bodies, meadow,
and grass land near the water bodies;

 According to locals, movement of bear has increase in visited areas of Malkangiri
& Nawarangpur Divisions;

 Crowding of birds in the evening in improved bird habitant; Improved
communication facility with the installation of VHF towers;

 Freely movement of wild animals due to weed eradication measure;



Evaluation of CAMPA, 2021-22

Page | 111

SN Indicator Observation
 Visit of wild animals like Spotted Deer, Rabbit, Barking Deer on regular basis to

meadow field;
 It is more helpful to capturing movement of Animal in Sanctuary area and

conforming the presence of variety of Animals including pouching activities by
fixation of Trap camera. At the result the pouching actives became reduce:

 It is reported that more no. of Elephant, Bison, Sambar and other wild animals
frequently come to Salt lick sites;

 Solar Fencing found to be less effective due interference of local people;
 Creation of WHS / water bodies found effective and accessed by wild animals;

3 Present Condition  All most all assets are in usable condition and working properly like VHF tower,
Bear cave, Guided to Unguided well, Meadow, Watch Tower, WHS, Assets created
under Zoo Management, Solar Street light & Solar Pipe water supply etc.

 Fruit & fodder species planted or maintenance around water body and solar
fencing require specific attention;

 Assets created under habitat improvement like salt lick, improvement of bird
habitat, meadow development, creation / maintenance of water body, weed
eradication etc. are observed to be in good condition;

 Creation of Grass Land for meant the fodder crises of Wild Animal are mostly not
physically not presented during the observation because of created in Pvt. Land

 Use of bamboo seed ball for growing bamboo observed successful in many cases,
baring a few sites due to lack of germination of seeds;

 Trenches created / excavated to restrict elephant entry to crop field or habitation
have been beneficial. However, some areas of the trench, which are silted heavily,
may require cleaning;

 Pillars posted to mark forest boundary are in good condition;
 Assets / infrastructure like under way pass of rainwater, check dam, floating jetty,

blower, protection camp. rescue centre, park development, protection camp etc.
are in usable and good condition.

Based on the usability of the assets / infrastructures, present condition of the infrastructures and availability of
transparency board (selected cases), assets / infrastructures created under wildlife management and general
assets / infrastructures were categorized in to five groups, i.e., 1-2 the lowest and 9-10 the highest. About 95.51
percent assets / infrastructures created under wildlife fall in to 9-10 category and 99.7 percent general assets /
infrastructures into the same category.
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9.9  Concluding Remarks
Under APO 2021-22, large number of need-based assets / infrastructures were created across the forest
divisions, including WL divisions, with the objective of forest protection, wildlife management, strengthening
forest monitoring etc. The assets / infrastructures found serving the purpose for which these were created. As
these assets are relatively new, most of the assets / infrastructures are in good condition. However, periodic
maintenance of the created assets / infrastructures will be helpful to keep its usability intact.
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Chapter 10:
Other Interventions under CAMPA

10.1. Monitoring and Evaluation

Implementation Monitoring and Supervision:
Several measures are being taken for the monitoring of the interventions taken up under APOs during the
project implementation stage. CAMPA has also been taking measures to evaluate the works done to learn about
the benefits of the interventions. Monitoring of the projects executed under APO starts at the range office level.
The physical and financial monitoring, online IFMS, payments through online mode, uploading the works on the
portal, monitoring the foot patrolling data, fire point data etc. are done on day-to-day basis at the ranges.
Further, it is regularly monitored by the ACF and DFO of the division and RCCF of the circle. In addition, officers
at the Addl PCCF and CCF level at the PCCF & HOFF office are designated to monitor the field works of different
circles. Along with this, PCCF & HOFF also conducts periodic review on the progress of the activities.

As per the Code of the Forest Department, the Divisional Forest Officer of the concerned division ensures an
internal monitoring mechanism within his / her division for the verification of the project scrupulously. He / she
ensures timely completion of the projects and strict fiscal discipline. As per Odisha Forest Departmental Code,
the works are inspected by the field officers at regular intervals. They do the inspections, study, and analyze the
field position and give the directions to the field staff for further improvisation. While executing the projects,
there is the responsibility of all the officers to ensure the field activities are done properly. Even muster rolls are
checked by range officer (50%), ACF (25%), DFO (10%), RCCF (5%) in each and every activity.

Use of Technology in Monitoring:
Technology is being used in a big way for monitoring activities. Official establishments are equipped with GIS
labs for mapping and tracking. Different apps are developed by the Forest Information Technology & Geomatic
Centre (FITGC) located in the PCCF & HOFF office. Apart from monitoring of activities implemented under APO,
focus has also been on foot patrolling, especially in the night times. There are dedicated groups to monitor the
foot patrolling, it is observed that on an average 1,00,000 KMs of foot patrolling is being done by the frontline
staff per month using GPS-PDA and android based mobile loaded with appropriate apps which is being
monitored through online. The forest fire monitoring is being done on MODIS and SNPP satellite platform in the
above center. There are 23 different apps for implementation / monitoring of different activities aimed towards
better forest management and protection. To control/monitor all the above activities, a Geomantic and other
CIT Infrastructure has been installed in FITGC. Customized GAGAN enabled GPS-PDA devices has been provided
to all the frontline field functionaries in the field and is being utilized for operating different forestry applications
which is being used for forest and wildlife management and protection. Mobile sets are being also utilized by
the field functionaries for using the above forestry applications. The human-elephant conflict is addressed in
many a instance through the above said apps and at various places. At division and circle level of forest
Department control rooms are installed to assess the monitoring of elephant depredation. Co-ordination
meeting with different organizations is regularly done to combat alarming situation of man-animal conflict. The
above system is very handy and easily applicable by the frontline staff and can address situations.

Fiscal Monitoring:

(i) The fiscal discipline is ensured through transaction in the IFMS portal, submission of online accounts
to Accountant General, making direct benefit transfer using either IFMS platform or other existing
mechanisms and ensure the payments are sent directly to the bank accounts of the beneficiaries.

(ii) The efforts are being taken to minimize the pilferage and to increase the transparency in the
financial transactions. Detailed guidelines are issued to follow the Integrated Financial Management
System, where there is no handling of cash and all the payments to the people working in various
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forestry operations are done online. The CAMPA funds are released in three installments and after
first and subsequent installments money is released on submission of Utilization Certificate (UC).
The maintenance funds are released after getting a report on the survival percentage of plantation
sites from the DFO. These steps help in improving financial discipline and minimize the chances of
corruptive practices.

(iii) Internal auditor/s is appointed to monitor the procurement procedures, submission of accounts, and
examining expenditure of CAMPA funds. The auditors give a half yearly report, which helps in improving
the efficiency of financial transactions.

Third Party Monitoring:
Apart from internal monitoring, CAMPA has also been engaging external monitoring and evaluation agency to
look at activities executed and the intervention outputs. CAMPA intervention for the APO from 2009-10 to 2016-
17 was evaluated by M/s CTRAN Consultancy Limited and for later years by PWC and AFC for the APO 2017-18,
19-20 and 2020-21. The external agencies have been submitting their observations to CAMPA authority and
appraise the overall progress made under APOs.
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10.2. Research, Training, Awareness and Capacity Building

Since many of the tree species are propagated through seeds, the desirable characters are sometimes reduced.
The need of Plus Trees, Clonal Multiplication Gardens, Clonal Seed Orchards, Germ Plasm Banks, Progeny trials
etc. are solutions for preserving / conserving and propagation of genetic characters of forest tree species. Thus,
it is required to change the research strategy for biodiversity conservation and augmentation of natural
regeneration. Use of Quality Planting Material (QPM) in afforestation is prioritized with seeds from plus tree,
Clonal Seed orchard and Seedling Seed Orchard etc. To carry out this, Silvicultural Research play a big role.
Infrastructural facility is created in Bhubaneswar and Rayagada for silvicultural research. The details of facilities
available in these research centers are presented in the matrix.

SN Item Bhubaneswar Rayagada Total
Nos. Area (Ha) Nos. Area (Ha) Nos. Area (Ha)

1 Research Garden 10 393.6 9 409.90 19 803.5
2 Preservation Plot 14 551.8 3 140.00 17 691.80
3 Sample Plots 18 4.63 14 10.99 32 15.61
4 High-Tech Nursery 3 383.0 1 142.50 4 5.26
5 Seed Orchard 43 44.03 9 33.50 52 77.53
6 Seed Production area 11 177.06 12 243.69 23 243.69
7 Plus Tree 148 106 254

RESEARCH PROGRAMME: 2021-22
A. Silvicultural Research:
 It is a permanent research activity to study different species in trial plots being raised at different

research gardens situated in different agro climatic zones of the state. The data collected from
different species raised at different research gardens are being computed. Steps are also taken to
increase the species for augmenting the data base to study on the growth of different indigenous
species raised in different agro climatic zones of the state.

 The urban tree plantation programme taken up by different divisions in different urban local bodies
were assessed and data were analysed with respect to edaphic and climatic factors to conclude the
species favourable to different divisions for raising tree outside forests.

B.  Tree Improvement Programme:
 The exotic species like Teak, Acacia and Eucalyptus etc. are less considered in artificial regeneration

programme, rather priority is given to the indigenous species. Large number of mother trees are
selected for different species in different forest divisions.

 The priority for use of root trainer seedlings is taken up in the state. In this regard, a project is
implemented to raise about fifty species in Hi-Tech nursery through root trainers and will be planted
in trial plots inside the research gardens.

 Besides above, the research wing took up raising quality planting material of different indigenous
species for its use as stump in different divisions.

C. Adaptive Research:
 A trial of NTFP species like Siali, Hill broom, myrobalan, lodha, medha, rawolfia etc. were taken up in

research gardens and VSS area to see the growth in gardens and open forests for future
recommendation.

 Species of Ficus of about 100 species are created for conservation and step is taken for raising a cane
conservation garden.

 Species of Bamboo and Agave were taken up in hedges to study the suitability in different forest areas
for taking up the plantation.
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Details of Research Activities in Two Silvicultural Divisions

Table 64: Research Activities in Silviculture Divisions
SN Name of the Item Silviculture in

BBSR (Rs. In
Lakh

Silviculture in
Rayagada (Rs. In

Lakhs)

Total
Expenditure
(Rs. In Lakhs)

1 Creation of Research Plots on RET/ Medicinal /
Indigenous Species / NTFP Species

20.00 20.00 40.00

2 Silvicultural Research 40.00 40.00 80.00
3 Production of QPM of Non-Teak Indigenous Species 30.00 30.00 60.00
4. Maintenance of Plus Trees, Collection of quality seeds 5.00 5.00 10.00
5. Research data compilation, Analysis, Evaluation 5.00 5.00 10.00

Total 100.00 100.00 200.00

Research Activities in Wildlife Areas:
Research activities were also taken up in different PAs promoting preservation / conservation of wildlife species.
Habitat parameters and other studies were also carried out, like research activities to promote conservation,
sustainable use and documentation of Biological Resources.

Training and Capacity Building:
Under APO 2021-22, several training / capacity building measures were taken up for the forest officials operating
at different levels. Training modules on different thematic areas / subjects were developed / refined with the
feedback received from the participants. Different training modules developed and executed during 2021-22
are as follows.

Forest Rangers / Deputy Rangers For Foresters & Forest Guards For ACF and Above Officers
• Odisha Forest Act 1972 & its

implication

• Wildlife Protection Act 1972 &
its implication.

• Other relevant Acts &
implication.

• Forest Fire & Disaster
Preparedness.

• Soil Moisture conservation &
Peoples participation in JFM.
Refresher Course on recent
Forestry developments.

• Plant Identification & Nursery
Tech. for Quality planting
materials

• GPS, GIS application in Forest
Survey & Mapping.

• Forest Fire & Disaster- Prevention
& Protection measures.

• Detection& Enquiry of Forest
offences for preparation of
prosecution report.

• Detection& Enquiry of WL cases
for submission of complaints.

• Refreshers Course on Survey &
Mapping, SMC, Offences, Forest
Fire & disaster Preparedness

• Changes in the Financial
Management System

• Innovative Extension Practices
for inclusive management

• Modernization of Monitoring
and Evaluation in forestry
Activities

• Effective Watershed
Management

• Changes in Forest conservation
Act and Empathy for
Development

The State is having three training centers (situated at Bhubaneswar, G.Udayagiri and Champua) besides the one
at Angul for forest rangers. The capacity of each institute is to train about 45 trainees in a batch for regular
course of forest guard / forester / forest rangers. A CAMPA Capacity Building Centre is also coming up and it is
expected to get fully operationalized soon.

Publicity & Awareness Programs:
Under CAMPA APO intervention, awareness and sensitization activities were taken up along with publicity of
different interventions. The themes covered under publicity and awareness include wildlife protection, anti-
depredation activities, rescue and rehabilitation operations, forest protection, fire protection, etc.
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10.3.  Nursery Development:

The assessment covered 54 nurseries in 39 forest divisions and 53 ranges. Different types of nurseries were
covered under the assessment, i.e., 27.8 percent (15 nos.) temporary nurseries, 40.7 percent (22 nos.)
permanent nurseries, 24.1 percent (13 nos.) central nurseries, 5.6 percent (3 nos.) mega nurseries, and 1.9
percent (1 no.) casuarina nurseries.

Figure 51: Type of Nurseries

Table 65: Assessed Nurseries by FD
SN Division Central Mega Other

(Casuarina)
Permanent Temporary Total

1 Angul 1 1 2
2 Athagarh 1 1
3 Athamallik 1 1 2
4 Balangir 1 1
5 Bamra WL Division 1 1 2
6 Baragarh 1 1
7 Baripada 1 1
8 Berhampur 1 1 2
9 Bhadrakh WL 1 1

10 Bonai 1 1
11 Boudh 1 1 2
12 Chandaka WL 2 2
13 Chilika WL 1 1
14 CT Division 1 1
15 Cuttack 1 1
16 Deogarh 2 2
17 Dhenkanal 1 1
18 Jeypore 1 1
19 Jharsuguda 2 2
20 Kalahandi (N) 1 1
21 Kalahandi (S) 1 1
22 Karanjia 1 1
23 Keonjhar 1 1 2
24 Keonjhar WL 2 2
25 Khariar 1 1
26 Khorda 2 2
27 Koraput 2 1 3
28 Mahanadi WL 1 1
29 Nayagarh 1 1
30 Paralakhemundi 1 1 2
31 Phulbani 1 1 2
32 Rairakhol 1 1
33 Rairangpur 1 1
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SN Division Central Mega Other
(Casuarina)

Permanent Temporary Total

34 Rajnagar WL 1 1
35 Rayagada 1 1
36 Rourkela 1 1
37 Sambalpur 1 1
38 Subarnapur 1 1
39 Sundargarh 1 1

Total 13 3 1 22 15 54
Percent 24.1 5.6 1.9 40.7 27.8 100.0

Nursery Development Activities:
In the way of nursery preparation and its development, different activities were taken up like, site preparation,
fencing work, preparation of nursery bed, germination bed preparation, polyethene bag filling and setting,
Transplanting, watering work etc. All the nurseries are developed under NPV 80.0%. In all the nurseries, journal
is existing and 53.70 percent journals are found maintained / updated. Average area of nursery is about 2.03 ha.
with total area of 109.49 ha. of the total nurseries, 18.52 percent are developed in 2020-21 and 81.48 percent
are developed in 2021-22.

Figure 52: Area of Nursery

Table 66: Area by Nursery Type
SN Area of Nursery

(Ha.)
Central Mega Other

(Casuarina
Permanent Temporary Total Percent

1 0.10 1 1 1.85
2 0.20 1 3 3 7 12.96
3 0.40 3 2 5 9.26
4 1.00 1 1 2 6 10 18.52
5 1.30 1 1 2 3.70
6 1.99 1 1 1.85
7 2.00 3 8 1 12 22.22
8 2.50 1 1 1.85
9 3.00 2 3 1 6 11.11

10 3.90 1 1 1.85
11 4.00 1 1 2 3.70
12 5.00 2 2 1 5 9.26
13 10.00 1 1 1.85

Total 13 3 1 22 15 54 100.00
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Seedling Production Capacity:
Average seedling production capacity of the nurseries, irrespective of its type, found to be 2,30,185, with
maximum production capacity of mega nurseries (average of 4,00,000) followed by Central nurseries (average
of 3,26,923) and minimum in Casuarina nursery (1,00,000) followed by temporary nurseries (average of
1,11,000).

Table 67: Seedling Production Capacity of Nurseries
Nursery Type No. Percent Mean Sum
Central 13 24.1 3,26,923 42,50,000
Mega 3 5.6 4,00,000 12,00,000
Other (Casuarina) 1 1.9 1,00,000 1,00,000
Permanent 22 40.7 2,37,045 52,15,000
Temporary 15 27.8 1,11,000 16,65,000
Total 54 100.0 2,30,185 1,24,30,000

Figure 53: Seedling Production

Seedlings Raised:
On an average, 80,288 seedlings raised per nursery, irrespective of nursery type. Higher number of seedlings are
raised in mega nurseries (average of 2,00,833) followed by permanent nurseries (average of 91,848). Of the total
seedlings produced, 98.69 percent seedlings are utilised for plantation. Remaining seedlings were planned to be
utilised as per the requirement.

Figure 54: Seedling Raised and Utilised



Evaluation of CAMPA, 2021-22

Page | 121

Table 68: Seedlings Raised and Utilised in Plantation
Nursery Type No of Seedlings Raised No of Seedlings Utilized in Plantation

No. Mean Total No. Mean Total
Central 13 71,769 9,33,000 13 71,769 9,33,000
Mega 3 2,00,833 6,02,500 3 2,00,833 6,02,500
Other (Casuarina) 1 27,500 27,500 1 27,500 27,500
Permanent 22 91,848 20,20,665 22 89,803 19,75,665
Temporary 15 50,127 7,51,900 15 49,327 7,39,900
Total 54 80,288 43,35,565 54 79,233 42,78,565

Seedling of Species Raised:
In nurseries, seedlings of different forest species are grown (excluding nurseries where casuarina species is only
grown; Chilika WL) to meet the plantation requirements. Seedlings found grown covers plant species like Amla,
Bali Sisoo, Karanja, Panasa, Neem, Arjuna, Tentuli, Jamu, Fasi, Pipal, Kaju, Bamboo, Asana, Bandhan, Sirisha,
Kusuma, Dhala Sirisa, Neem, Baula, Maha Neem, Jamu, Sal, Mango, Mahul, Bela, Kaju, Bahada, Barakoli, Kaitha,
Karanja, Kumhui, Panasa, Pahadi Sisoo etc. Average height of the seedlings, irrespective of species, found to be
127 cm. ranging between 93 cm to 145 cm.

Irrigation Sources:
The nurseries are equipped with different irrigation sources like borewell, open well, lifting water from the
nearby nala / river / tank etc. Overhead tanks are also constructed for water storage and irrigating seedlings as
per the requirement.

Table 69: Irrigation Sources in Nurseries
SN Water Source Central Mega Other (Casuarina) Permanent Temporary Total
1 Borewell 24.4 7.3 2.4 41.5 24.4 100.0
2 Borewell & Open 100.0 - - - - 100.0
3 Canal - - - 100.0 - 100.0
4 Nala 25.0 - - 50.0 25.0 100.0
5 Open Well - - - - 100.0 100.0
6 Pipe Water - - - - 100.0 100.0
7 River 100.0 - - - - 100.0
8 Tank - - - - 100.0 100.0
9 Tube Well - - - 50.0 50.0 100.0

Total 24.1 5.6 1.9 40.7 27.8 100.0

Water supply found to be deficient in four nurseries, i.e., [1] Siridi Permanent Nursery of Bamra WL, [2]
Dhandatopa Permanent Nursery of Athamallik, [3] Badimal Permanent Nursery of Jharsuguda, and [4] Jambu
Temporary Nursery of Rajnagar WL. Apart from this, certain nurseries also require additional support as
highlighted below.

Table 70: Identified Needs of Nurseries
Division Nursery Type Additional Requirements
Bamra WL Permanent Nursery, Siridi Tube well for watering seedlings
Bamra WL Temporary Nursery, Gantab Required more space and other facilities i.e. Nursery Shed,

Overhead Tank, Labour shed, Pipe line for watering
Athamallik Permanent Nursery, Dhandatopa Tube well for watering plants, storeroom and Shed/s
Rairangpur Central Nursery, Badampahar Nursery shed
Khariar Central Nursery, Sardhapur All weather road to the nursery site for smooth transportation
Chandaka WL Karadapalli, Permanent Nursary Overhead tank and borewell
Khorda Ketakijhara Permanent Nursary Infrastructure support like water facility and boundary wall
Rajnagar WL Temporary Nursery, Jambu Water is accessed from nearby tank for watering seedlings.

Captive water would be useful
Berhampur Permanent Nursery, Amunia Borewell for watering plants

Note: Additional infrastructural support needed may require detail assessment for all the nurseries.
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10.4.  State Authority CAMPA & State Forest Academy

10.4.1 State Authority CAMPA
In APO 2021-22 Rs.1.95 Cr. Has been utilised by State Authority for

 Remuneration of contractual Manpower deployed in State Authority.
 Hire charges, POL of Vehicle Deployed in State Authority
 Renovation of Monitoring Cell,
 Sanitization and Security arrangement
 Contingent Office expenses, Stationaries, Computer peripherals etc.

The works have been executed by 3 I.Os in Dy. CF Hqrs., DFO City Forest Division and DFO Chandaka WL Division.

10.4.2 Construction of State Forest Academy

Vision
The vision of the Odisha State Forest Academy Is to be an institution of excellence to provide education, training
and extension services in forestry, environment, natural resource management and sustainable development
with collaborative efforts of various stakeholders at regional, national and International level. The organisational
value will be enhanced by partnering with national and international stakeholders and institutions and
collaboratively making an effort in building the capacity of the forest department to protect the environmental
resources for community development with the deployment of technology and advanced knowledge. The
Academy will also serve as a National level centre of excellence for training the personnel of State Governments,
Judiciary, public representatives and the representatives of NGOs and Vana Samrakshyana Samiti (VSS) on
different aspects of natural resource management and sustainable development.

Objective

Objectives of the Academy are to
1. Provide orientation and service training to Indian Forest Service and State Forest Service Group A and

Group B officers and prepare for their effective service in the field of Natural Resource Management
and especially in the field of scientific and wildlife management.

2. Offer training to officials from various Government Departments and Public Sector Undertakings
including Public Works Department, Revenue, State Police, and Administrative Units of other
organisation on biodiversity, forest conservation, environment and wildlife.

3. Organize awareness and training sessions for people’s representatives including MLAs, MPs, three tire
Panchayat members, members of Judicial Bodies, School and college level teachers, lawyers, Journalists,
NGOs and other environmental organisations on aspects of on biodiversity, forest conservation,
environment and wildlife and their relevance to the society.

4. Undertake diploma and degree courses and collaborate with other institutions to create skilled
manpower for Natural Resource Management and Conservation.

5. Study the impact of developmental activities on the environment
6. Conduct research and development activities in the fields of forestry and biodiversity and their

interrelationship with the society.
7. Develop forestry extension programmes and propagate the same through mass media, audio-visual aids

and extension machinery.
8. Provide consultancy services in the fields of forestry development, education and training in forestry

and allied sciences.
9. Develop and maintain a National Regional Library and Information Centre for forestry and allied

sciences.
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Infrastructure Available
 Forest Academy at Bhubaneswar has been established over an area of 7.44 Acres at Mouza

Shyamsunderpur, Chandaka. The land was taken advance possession by Forest Department on
04.06.2018 to initiate the construction works.

 Forest Department accorded administrative approval dated 18.06.2019 for Rs. 40,32,05,648/- (40.32
Crores) for the construction works has been entrusted to M/s RITES Ltd. and under progress nearing
completion.

Presently, the infrastructure under development includes the Academic Block, Activity Block, Amenity Block,
Executive Hostel Block and the Nonexecutive Hostel Block. The residential blocks for staff of the academy will be
built as per plan submitted by RITES Ltd.

Academic Block has two lecture rooms of capacity of 50 people in each floor, Conference Hall of 60 capacity,
Library Hall, Video-conferencing room of 21 capacity. This is apart from the Director’s Office, Faculty rooms,
Reception and Executive banquet hall.

Activity block has the Ground floor-multipurpose court of capacity 192 nos., indoor auditorium of 176 capacity,
Reception lobby on each for the multipurpose court and auditorium, Cafeteria with Kitchen, Storeroom and rest
room. Besides, there are Gymnasium, Billards and Card room and Table Tennis room along with the VIP Launge
and VIP viewing gallery.

In APO 2021-22 Rs. 5.0 Cr. has been utilized for above works.
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10.5. Forest IT & Geomatics

Forest Information Technology & Geomatics Centre (FITGC) has been developed in the State Forest Head
Quarter which plays a key role in Forests & Wildlife management, conservation and its protection. In the said
centre, monitoring of different activities like forest and wildlife protection, forest fire, activities undertaken
under CAMPA funding through Odisha Forest Management System, Forest Cover Change detection,
Afforestation monitoring etc. are being taken up. There are 23 modules for survey/ implementation/ monitoring
of different activities aimed towards better forest management and protection. To control/monitor all the
above activities, Geomatics and other IT Infrastructure has been installed and configured in the State Forest
Head Quarter’s FITGC cell which is being utilized for the purpose and about 12TB data is being managed in the
FITGC server stack. Till now, 13363 Android Mobiles of field staffs are registered in our OFMS website, which
are used for digital forest activity monitoring and data collection. This made the field staffs more comfortable
with IT applications. Under forest protection, more focus is being given on foot patrolling by frontline field staffs
which is also been monitored in the above centre through web application. On an average 100000 kilometer
foot patrolling is done per month by all the forest circles in Odisha using GPS PDA & Android mobiles loaded
with appropriate apps which is being monitored online though the web https://odishaforestgis.in. The forest
fire monitoring is being done using MODIS & SNPP satellite platform in the above centre.

Two numbers of mobile applications i.e., “KYFL @ Odisha” and “Mo Jungle: My Odisha Forest” in iOS and
Android has been developed and made available in Google Play Store & App Store to bring transparency. Using
“KYFL @ Odisha” (Know Your Forest Location in Odisha) app, the user can get the geo-location of Point of
Interest (POI), name & Approximate Distance from the nearest Notified Forest Block and details of Forest
Administrative Jurisdiction. The application also provide additional land revenue Information like Name of the
District, Tahasil, CD Block, GP, Village, Khata No., Plot No., Owner’s Name, Land Type & area in Ha with respect
to POI. The mobile application “Mo Jungle: My Odisha Forest” is used to bring public access regarding
afforestation activities which are being uploaded by the frontline field staffs instantly.

Geo-referencing of 60991.33 Sq. KM of forest land will be covered in 4 years using DGPS Survey. CMV & MMV
data layers generated through compilation of data collected from Division, FITGC & ORSAC. Development of
DGPS Survey web portal “https://odishaforestlandsurvey.co.in/” has been completed and published in the
FITGC server stack. Base Stations has been established in 8 Forest Circles. In Phase-I 12 Forest Divisions have
been taken up and the progress is as follows:

Forest-Revenue Joint Verification has been completed in 1376 forest blocks (7975.32 sq. km) and FRJVC
clearance has been obtained for 931 forest blocks (5074.26 sq. km). Of these FRJVC cleared forest blocks DGPS
survey has been completed for 315 forest blocks (1780.20 sq. km) and quality check has been completed for
155 forest blocks (901.26 sq. km) by ORSAC. To take up the above activities the financial outlay in the present
plan is fixed at Rs. 20 Crores.

Physical achievements against the funds released under CAMPA 2021-22

GRFL Work Achievements details

Table 71: (A) Certification of CMV MMV of Forest Blocks in the following Divisions:
Sl.

No.
Division Name No. of Forest

Blocks
CMV Area in

Sq. Km.
MMV Area
in Sq. Km.

Expenditure under CAMPA
APO 2021-22 (in Rs.)

1 Athagarh 54 484.027 469.593 1104741.02
2 Balliguda 115 2338.004 2519.808 4511590.76
3 Boudh 48 967.031 955.074 2218054.26
4 Chandaka WL 18 188.285 188.872 451731.848
5 City Forest 3 4.066 3.252 9389.732
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Sl.
No.

Division Name No. of Forest
Blocks

CMV Area in
Sq. Km.

MMV Area
in Sq. Km.

Expenditure under CAMPA
APO 2021-22 (in Rs.)

6 Cuttack 50 340.15 381.509 834233.568
7 Kalahandi South 149 831.29 666.715 2372444.988
8 Keonjhar 194 1537.709 1521.035 3385424.248
9 Puri WL 23 175.514 172.201 190428.754
10 Rairangpur 64 3.642 4.335 1557832.814
11 Rajnagar WL 72 273.442 291.592 705324.468
12 Rayagada 274 2290.234 2236.994 4631401.057
13 Redhakhol 45 949.114 1023.41 3307173.728
14 Similipal South WL 1 1221.89 1229.6 1687992.24
15 Simlipal North WL 1 986.73 1044.35
16 Subarnapur 38 383.217 388.03 716237.108

Total 1149 12974.35 13096.37 27684000.59

Table 72: (B) Certification of FRJVC report by Forest & Revenue Officials in the following Divisions:
Sl.

No.
Division Name No. of Forest

Blocks
Area in Sq. Km. Expenditure details

1 Angul 67 319.07 1383647.06
2 Jaypure 43 244.26 918002.36
3 Karanjia & Similipal North WL 88 896.47 3480275.83
4 Khordha 28 396.92 1754029.17
5 Koraput 125 466.25 1752307.38
6 Phulbani 67 901.35 3387543.71
7 Rairangpur 28 101.57 394315.05
8 Rourkela 11 149.92 563444.34
9 Sambalpur 5 11.43 49566.2

10 Sundargarh 68 476.866 1792205.49
Total 530 3964.106 15475336.59

Table 73: (C) Digitization of DLC/ RoR
S N. Work Details Expenditure details

1 Preparation of draft geo-referencing of Revenue/ DLC Forest land in Athagarh,
Balliguda, Boudh, Chandaka WL, City Forest, Cuttack, Kalahandi South,
Keonjhar, Similipal North WL, Puri WL, Rajnagar WL, Rayagada, Redhakhol,
Subarnapur Forest Divisions (14 nos.) with area 4721.67 Sq. Km.

4019855.98

2 Certification of final geo-referencing of Revenue/ DLC Forest land in Angul,
Athamallick, Jharsuguda, Jeypore, Kalahandi North, Karanjia, Khordha,
Koraput, Similipal North WL, Phulbani, Rourkela, Sambalpur, Sundargarh
Forest Divisions (13 nos.) with area 4251.49 Sq. Km.

3634466.19

3 Quality Checking & approval of geo-referencing by ORSAC/ FITGC for ROR/DLC
in Angul, Athamallick, Jharsuguda, Jeypore, Kalahandi North,  Karanjia,
Khordha, Koraput,  Similipal North WL, Phulbani, Rourkela, Rairangpur,
Sambalpur & Sundargarh Forest Divisions (14 nos.) with area 4456.669 Sq. Km.

3074628.19

Total 10728950.36
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Table 74: (D) QA & QC Verification of Forest Blocks in the following Divisions:
Sl.

No.
Division Name No. of Forest

Blocks
Area in Sq. Km. Expenditure details

1 Angul 127 701.71 3042965.415
2 Jeypore 101 421.02 1582319.47
3 Jharsuguda 22 105.6 457934.4
4 Kalahandi North 80 1057.77 4587019.61
5 Karanjia & Similipal North WL 221 832.81 3233134.98
6 Khordha 58 579.66 2561575.51
7 Koraput 246 889.78 3344060.17
8 Phulbani 96 1452.31 5458216.67
9 Rourkela 87 514.43 1933382.27

10 Sambalpur 65 483.23 2095526.9
11 Sundargarh 178 934.55 3512319.27

Total 1281 7972.87 31808454.67

E. QA & QC verification by ORSAC and Preparation of Draft maps of Notified Forest
Block with final boundary coordinates for completion of DGPS survey over 644
Forest Blocks of area 4646.68 Sq. Km.

65350000

F. Fixation of 2484 proposed boundary pillars around 56 Forest Blocks in Rairangpur
Division

869400

G Orientation Training in State level, Circle Level, Division level, Range level by SLTP.
Completed in 16 Forest Divisions. i.e., Cuttack, Subarnapur, Kalahandi South, Boudh,
Athagarh, Rairakhol, Rairangpur, Baliguda, Rayagada, City Forest, Puri WL,
Chandaka WL, Rajnagar WL, Keonjhar, STR Baripada, Athamallik Forest Division

5021876

H Completion of Quality checking and validation of Revenue & Deemed Forest Land
Geo-database and certification of DGPS surveyed boundaries based on NLRMP
cadastral & HRSI data by FITGC & ORSAC in 13 Forest Divisions (Angul, Athamallick,
Karanjia, Similipal North WL, Phulbani, kalahandi North, Khordha, Jeypore, Koraput,
Rourkela, Sundargarh, Jharsuguda, Sambalpur Forest Division) of Phase-1 GRFL
project in 867 NFBs with area 11239.56 Sq. Km.

10358625

Total Expenditure for GRFL project under CAMPA APO 2021-22 16,72,96,644

Table 75: IT & GIS activities & achievements details
Sl.

No.
IT & GIS activities & achievements details Expenditure Details

under CAMPA APO
2021-22 in  Rs.

1 Procurement of IT equipment, maintenance of Server Infrastructure & its
enhancement, Maintenance of GPS PDA devices, deployment of a Social Media
Manager at the O/o ACS, FE & CC Dept.

15680164

2 Strengthening, managing & monitoring of the Odisha Forest Monitoring System (OFMS)
portal

9128500

3 Preparation of working plan inputs using Remote Sensing & GIS 5534390
4 Procurement of Forest Cover Data ISFR-2021 of Odisha State pertaining to (1° x 1°) (in

Geo-tiff & IMG Format) & Geo-referenced digital data of Forest  Type Map-2020 from
Forest Survey of India, Ministry of Environment, Forest & Climate Change, Govt. of India

120200

 Total Expenditure for IT & GIS activities & achievements details 30463254

Grand total amount released under CAMPA APO 2021-22 197759898
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10.6. Carbon Sequestration:

Carbon sequestration is the process of capturing and storing atmospheric carbon dioxide. It is one method of
reducing the amount of carbon dioxide in the atmosphere with the goal of reducing global climate change.

The details of formula (set of equations) used for
estimating carbon sequestration is shown in the box
given alongside.

Carbon sequestration is analysed by considering type
of plantation activities being carried out under
CAMPA APO 2021-22. Broadly, plantation activities
are directly afforestation programmes and
maintenance of plantation activities which were
carried out in previous years. However, there are
variations in carbon sequestration   based on type of
plantation. Carbon sequestration is found higher for
the previous year plantations maintained under
CAMPA APO 2021-22. The overall carbon
sequestered under CAMPA APO 2021-22 is estimated
in table 1. It is found that due to afforestation
programme under CAMPA APO 2021-, 132.475
thousand tons of carbon is sequestered.

As per table-2, carbon sequestration for the
plantation activities carried out during the period
2015-16 to 2020-21 is calculated at 49.856 Kg. per
tree planted. Amount of carbon sequestered per tree
planted during the period 2015-16 to 2020-21 is
calculated at 3.251 Kg. which is about   six times
higher than the tree planted in the year 2021-22.

• AGB = 0.25 x D2 x H
Where: AGB: Above-Ground Biomass
(pounds), D: tree diameter measured at 1.37
meters from the ground (inches). This
measurement is globally used as a standard
to get a better result, H: tree height (feet).

• BGB = 0.2 × AGB
• Total Biomass (TB) = AGB + BGB = AGB +

0.2 x AGB = 1.2 × AGB
On average, a tree consists of 72.5% dry
matter and 27.5% moisture content. To
calculate the tree’s dry weight, we could
multiply the total weight of the tree by
72.5%.

• Total Dry Weight (TDW) = TB × 0.725
Carbon occupies 50% of the total dry weight.

• Total Carbon (TC) = TDW × 0.5
The weight of CO2 in trees is determined by
the ratio of CO2 to C is 44/12 = 3.67.
Therefore, to determine the weight of
carbon dioxide sequestered in the tree, the
weight of carbon in the tree is multiplied by
3.67.

• CO2 weight = TC × 3.67
It is worth noting that the CO2 weight above
represents the CO2 sequestered in the
entire lifetime of the tree.

2015-16 2016-17 2017-18 2018-19 2019-20 2020-21 All years
(2015-16
to 2020-

21)

2021-22 Overall
(2015-16
to 2021-

22)

15.472

1.308 0.352 1.121 0.69 0.564
3.251

0.331 0.49

CO2 weight (kg)/ Tree
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Table 76: Estimated Carbon Sequestration/ Hectare of Plantation Area under CAMPA 2021-22 (Based on 2023-24 Field Data)
Sl. Type of

Plantation
Estimated Carbon sequestration per planted tree Surviv

al
perce
ntage

No. of
survivi

ng
trees
per

Hecta
re of

planta
tion
area

Total
Area

covered
in

CAMPA
2021-22

Estimat
ed

Total
Carbon
sequest
ration

from all
plantat

ion
sites

(Tonne
s)

Total
Biomass

(TB) =
AGB +
BGB

Total Dry
Weight
(TDW)

Total
Carbon

(TC)

CO2 weig
ht

(Pound)

CO2 w
eight
(Kg.)

1 AJY ANR @ 200
(2nd Year
Maintenance)

4.351 3.155 1.577 5.789 0.31 98.04 196 27000 1641

2 AJY ANR With
Gap @ 200
Creation

2.606 1.89 0.945 3.467 0.186 94.1 188 20000 700

3 ANR @ 200 -
Tall Tree

0.548 0.397 0.199 0.729 0.039 91.53 183 5 0.036

4 ANR @ 200
(2nd Year
Maintenance)

6.416 4.652 2.326 8.536 0.457 91.06 182 42684 3553

5 ANR @ 200 (3rd
Year
Maintenance)

9.013 6.535 3.267 11.991 0.643 86.65 173 24593 2740

6 ANR @ 200 (4th
Year
Maintenance)

13.265 9.617 4.809 17.647 0.946 92.77 186 86623 15204

7 ANR @ 200 (6th
Year
Maintenance)

18.346 13.301 6.651 24.408 1.308 86.96 174 3043 692

8 ANR @ 200
(DWARF)

1.002 0.726 0.363 1.333 0.071 96.25 193 2062 28

9 ANR @ 200
Creation

3.498 2.536 1.268 4.653 0.249 93.71 187 36788 1717

10 ANR @ 400
(2nd Year
Maintenance)

13.42 9.73 4.865 17.854 0.957 84.67 339 61 20

11 ANR @ 400 (3rd
Year
Maintenance)

1.892 1.371 0.686 2.517 0.135 83.46 334 64 3

12 ANR @ 400 (4th
Year
Maintenance)

58.987 42.766 21.383 78.475 4.206 85.67 343 100 144

13 ANR @ 400
Creation

2.464 1.787 0.893 3.278 0.176 81.18 325 1090 62

14 ANR @ 600 (3rd
Year
Maintenance)

26.931 19.525 9.763 35.829 1.92 78.1 469 113 102

15 ANR @ 600
Creation

3.081 2.234 1.117 4.099 0.22 87.29 524 368 42

16 ANR @ 800
(2nd year
Maintenance)

12.413 8.999 4.5 16.514 0.885 92.36 739 50 33
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Sl. Type of
Plantation

Estimated Carbon sequestration per planted tree Surviv
al

perce
ntage

No. of
survivi

ng
trees
per

Hecta
re of

planta
tion
area

Total
Area

covered
in

CAMPA
2021-22

Estimat
ed

Total
Carbon
sequest
ration

from all
plantat

ion
sites

(Tonne
s)

Total
Biomass

(TB) =
AGB +
BGB

Total Dry
Weight
(TDW)

Total
Carbon

(TC)

CO2 weig
ht

(Pound)

CO2 w
eight
(Kg.)

17 ANR @ 800
Creation

2.379 1.725 0.862 3.165 0.17 96.88 775 540 71

18 ANR @200 -RET
(2nd Year
Maintenance)

5.785 4.194 2.097 7.696 0.412 84.81 170 85 6

19 AR (2nd Year
Maintenance)

18.332 13.291 6.646 24.389 1.307 92.28 1476 87 169

20 AR (3rd Year
Maintenance)

8.192 5.939 2.97 10.899 0.584 88.53 1416 2269 1877

21 AR (4th year
Maintenance)

13.309 9.649 4.825 17.706 0.949 91.56 1465 13394 18621

22 AR (5th Year
Maintenance)

4.931 3.575 1.787 6.56 0.352 93.75 1500 76 40

23 AR (7th Year
Maintenance)

217 157.325 78.663 288.69 15.47
2

99.06 1585 180 4407

24 AR Plantation 4.951 3.59 1.795 6.587 0.353 94.38 1510 3502 1867

25 AR Plantation
(DWARF)

0.605 0.439 0.219 0.805 0.043 95.95 1535 3607 238

26 Avenue
Plantation

8.874 6.434 3.217 11.806 0.633 74.26 186 10 1

27 Avenue
Plantation (2nd
Year
Maintenance)

5.298 3.841 1.92 7.048 0.378 100 250 76 7

28 Avenue
Plantation (4th
year
maintenance)

12.032 8.723 4.362 16.007 0.858 76.92 192 28 5

29 Bald Hill
Plantation

6.218 4.508 2.254 8.273 0.443 96.8 1549 1847 1267

30 Bald Hill
Plantation (2nd
year
Maintenance)

6.787 4.92 2.46 9.029 0.484 93.37 1494 1688 1220

31 Bald Hill
Plantation (3rd
year
Maintenance)

11.13 8.069 4.034 14.807 0.794 91.25 1460 383 444

32 Bald Hill
Plantation (4th
year
Maintenance)

22.603 16.387 8.193 30.07 1.612 93.98 1504 1000 2424

33 Cannel Bank
Avenue

33.935 24.603 12.301 45.146 2.419 64 1024 31 77
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Sl. Type of
Plantation

Estimated Carbon sequestration per planted tree Surviv
al

perce
ntage

No. of
survivi

ng
trees
per

Hecta
re of

planta
tion
area

Total
Area

covered
in

CAMPA
2021-22

Estimat
ed

Total
Carbon
sequest
ration

from all
plantat

ion
sites

(Tonne
s)

Total
Biomass

(TB) =
AGB +
BGB

Total Dry
Weight
(TDW)

Total
Carbon

(TC)

CO2 weig
ht

(Pound)

CO2 w
eight
(Kg.)

Plantation (3rd
Year
Maintenance)

34 Food & Fodder
Plantation (2nd
Year
Maintenance)

1.039 0.754 0.377 1.383 0.074 93.55 1497 244 27

35 Food & Fodder
Plantation (4th
Year
Maintenance)

46.363 33.614 16.807 61.681 3.306 94.74 1516 5 25

36 Food and
fodder
Plantation

2.427 1.759 0.88 3.229 0.173 93.33 1493 555 143

37 Food and
fodder
Plantation (3rd
Year
Maintenance)

15.101 10.948 5.474 20.09 1.077 87.97 1408 29 44

38 Miyawaki
Plantation

29.2 21.17 10.585 38.847 2.082 97.59 7807 13 211

39 Miyawaki
Plantation (2nd
Year
Maintenance)

18.09 13.115 6.558 24.066 1.29 93.77 7502 4 39

40 Miyawaki
Plantation (3rd
year
maintenance)

27.388 19.857 9.928 36.437 1.953 100 8000 5 78

41 Urban
Plantation

0.594 0.431 0.215 0.791 0.042 95.58 1529 8 1

42 Urban
Plantation (2nd
Year
Maintenance)

0.555 0.402 0.201 0.738 0.04 95.63 1530 4 0

43 Urban
Plantation (3rd
Year
Maintenance)

19.136 13.873 6.937 25.457 1.364 95.63 1530 2 5

All types of
Plantations 6.877 4.986 2.493 9.148 0.49 90.68 1340 274317 180167
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Table 77: Estimated Carbon Sequestration per Hectare of Forest Area by year of Plantation
Year of Plantation Estimated Carbon sequestration per planted specie

Average of
Total

Biomass

Average of
Total Carbon

Average of Total
Dry Weight

Average of
CO2 weight
(in Pound)

CO2 weight
(kg)/ Tree

2015-16 217.0 78.663 157.325 288.692 15.472
2016-17 18.346 6.651 13.301 24.408 1.308
2017-18 4.931 1.787 3.575 6.56 0.352
2018-19 15.726 5.701 11.402 20.922 1.121
2019-20 9.683 3.51 7.02 12.883 0.69
2020-21 7.905 2.865 5.731 10.516 0.564
All years (2015-16 to 2020-21) 45.599 16.530 33.059 60.664 3.251
2021-22 4.64 1.682 3.364 6.173 0.331
Overall (2015-16 to 2021-22) 6.877 2.493 4.986 9.148 0.490
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10.7 Overall Outcome

Apart from improving green cover, CAMPA support has substantially contributed to improve ecosystem services
for the people living in forest fringe villages. CAMPA activities have generated employment in the locality for the
VSS members and others. The soil moisture conservation activities have been effective in reducing soil erosion
and improving soil moisture in the treatment area. Wildlife management activities has improved wildlife habitat
and created assets and infrastructures has been supportive in dealing with poaching and supporting wild animals
with food and fodder. Special focus on forest fire management has been effective in dealing with undesirable
situation and attending forest fire on immediate basis. Engagement of forest protection and fire protection
squad has been supportive in this regard. Application of technology-based tracking of forest fire has been proved
to be beneficial. In-spite of these positive outcomes, additional measures are also required under different
components / activities like improving maintenance period for plantation activities (discussed in respective
sections), reexamining strategy for solar fencing etc.
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10.8.  Relocation of Village

Funding for voluntary relocation of villages from inside sanctuary and national parks has been given prominence in this APO 2021-22. It is the only way by which human
interference in wildlife habitats & retaliatory depredation due to wildlife faced by the people can the minimized. This voluntary relocation seeks to provide an inviolate biome
to the wildlife and simultaneously makes an effort to include the villagers of these interior villages in the mainstream & have an access to all the basic infrastructural facilities
& benefit out of the Govt. sponsored public welfare programme.

SL.
No

Location Relocation
of Villages

No. of
families

relocated

Resettlement
site

Benefits accrued Key Issues & challenges Suggestions

1. Division:
Hirakud WL
Range:
Lakhanpur

Bhutuli,
Rengali &
Kurmkela

359 Village:
Chakramal

 Compensation amount for relocation @ 15
lakhs for each family

 Temporary Rehabilitation Colony for 359
families

 Const. of Permanent Community Hall for all 3
villagers separately

 Revenue dept. also provide 10 decimal lands
to each family except 80 due to some land
dispute.
Govt. also linkage with “Biju Pacca      Ghara”
Scheme except above 80 families

 Compensation amount for relocation @ 20
lakhs for each family

 7 acres of patita land provide for 41 families
of Lambipali villagers

 All the villagers were engaged for
construction of the temporary colony.

 All the family has been allotted with one
semipermanent shed with basic amenities.

 Cost of ration also provided for 3 months to
each family.

 Peripheral development like strengthening
of basic health facilities, solar streetlight,
education facilities with Anganwadi etc.

 In comparison to earlier
situation in present
condition they have
loose the livelihood
opportunity like
agriculture and fishing

 No cremation ground in
present location which
is create problem in
present location.

 All the welfare schemes
are not available du to
lack of residential
proof.

 Revenue department should
have allotted one acre land for
creation of burial ground.

  All the affected families
should have linkage with
welfare Schemes.

 Sustainable livelihood
opportunity need to created

2. Division:
Hirakud WL
Range:
Lakhanpur

Lambipali 41 Village:
Tangarpali
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SL.
No

Location Relocation
of Villages

No. of
families

relocated

Resettlement
site

Benefits accrued Key Issues & challenges Suggestions

3. Division:
Similipal
Soutth
Range: Jenabil

Jamunagarh 13 Village: Nabhara  Compensation amount for relocation @ 15
lakhs for each family

 Revenue dept. also provide 10 decimal
lands to each family.

 Govt. to be linkage with “Biju Pacca Ghara/
PMAY” Schemes.

  All the welfare
schemes are not
available du to lack of
residential proof.

 No Pipe water supply
provide to new colony.
Ration card, Biju Pacca
Ghara“ facilities not
linkage with all
families.

 All the affected families
should have linkage with
welfare Schemes.

 Sustainable livelihood
opportunity need to created

 The Ration card, Salter, and
other basic facilities should
have linkage with District
administration.

 All the families should have
availed the safe drinking
water through pipe water
supply.

4. Division:
Satakosia WL
Range: Jhilinda

Katrang 22 Village:
Dhanajayapur
(Lakhsmi Nagar)

 Compensation amount for relocation @ 20
lakhs for each family

 Now relocated at Regeda and GP of
Narsingpur Block, Cuttack District

 Provide ration card to each family in new
place.

 Installation of one Deep bore well and 4
nos. of individual well in new place by the
Govt.

 Increase the livelihood opportunity.
 Available of basic amenities like Education,

Health, Electricity and marketing facilities
nearby comparatively earlier

 Agriculture forest
produce opportunity
comparatively less than
earlier place

 Road condition is not so
good.

 Comparatively
livelihood opportunity
less than earlier place.

 No Pipe water supply
provide to new colony.

 Ration card, Biju Pacca
Ghara“ facilities not
linkage with all families.

 The Ration card, Salter, and
other basic facilities should
have linkage with District
administration.

 All the families should have
availed the safe drinking water
through pipe water supply.

 It is more essential to
improvement the
communication facilities to
new settlement.

 Priority on livelihood
opportunity by the
department.
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Section XI:
Selected Case Studies

11.1  Large Scale SMC Work undertaken by Odagaon Forest Range under Nayagarh Forest
Division of Odisha

11.1.1 Background
Gochha Reserve Forest
in Nayagarh Forest
Division is the largest
Forest Block of Odagaon
Forest Range shares its
boundaries with the
forest area assigned to
Barbara Forest of khurda
Division and Rajani
Forest of Ghumshar (S)
Division. Out of
12213.422 Ha.
4948.67Ha. forest area is
Coming under Odagaon
Range and rest7264.752
Ha is coming under
Panchirida Range. In
Odagaon Range the total
Gochha RF is Divided to 9
Compartments i.e C/1 to C/7, C/8 (P), C/18 (P).

11.1.2 Implemented SMC Activities
Large scale Soil Moisture Conservation (SMC) was undertaken in 500 ha under CAMPA 2021-22. The forest type
in this area is mainly moist deciduous mixed Sal Forest, the foothills are mainly dry deciduous mixed sal forest.
In that forest area, pure succession of Bamboo Forest by dominating the mixed sal forest is observed along the
upward slope of the forest. The soil type mainly comprises of black cotton Soil in the foot hill regions and laterite
with weathered parent rock is observed on the uphill region. The elephant corridor started from Rajani RF of
Buguda Range towards Gochha RF of Odagaon Range. For undertaking this SMC activity, Rs.1.6 crore has been
utilized by Odagaon Forest Range. CAMPA supported large scale SMC works undertaken in the said forest site
includes LBCD, wire mesh, and REC checkdam. The physical progress of these SMC works on the said site is
presented in table 79.
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Table 78: SMC Structures undertaken at Gochha Forest Area under Odagaon Forest Range
Sl. Item of Work Name of the Site Physical Achievement
1 LBCD Karanja Nala 48

Kenapasi Nala 111
Badagochha Nala 92
Jamu Nala 21
Dimiri Nala 10

2 Wire Mesh Check Dam Badagocha Nala 1
Karanja Nala 1
Kenapasi Nala 1
Dimiri Nala 1

3 RCC Check Dam Badagocha Nala 1
Karanja Nala 1
Kenapasi Nala 1

11.5.3 Outcomes and Impacts
Upon implementation of large-scale site-specific Soil Moisture Conservation works, there is improved soil and
moisture conservation.  Increased silt deposit at the earmarked area, reduced soil erosions and increased
moisture retention is observed.  Further reasonable quantities of water are found in each water body even
during peak summer seasons which is a great source of drinking water for wildlife during dry days.
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11.2  Human - Wildlife Conflict Management: Insights from BJP Forest Range of Keonjhar
Forest Division

11.2.1 Backdrop
Human–wildlife conflicts
(HWCs) are rooted in the social
ecology of a given geography
cohabited by human beings and
wild animals. The rise of habitat
fragmentation among wildlife
has seen a concomitant
increase in HWCs across India.
These conflicts are borne of
interactions between people
and wildlife that result in
adverse effects on either one or
both. It also impacts residents
of fringe areas in terms of loss of
livelihoods like agriculture and
livestock and in cases of direct
conflict, in grievous injury and

death. This case study pertains to the incidence of human wild elephant conflict situation and its management
through CAMPA Funds (2021-22) by BJP Forest Range in Keonjhar Forest Division.

11.2.2 Occurrence of Elephant Human Conflict
BJP Forest Range in its area of jurisdiction continuously faces human elephant conflict in terms of wild elephant
entry into the forest fringe villages. Resultingly there are deaths and injuries of elephants due to human attack.
Similarly, there are death and injuries of human beings due to elephant attack. At the same time, damage of
crop fields due to elephant movements on their way out from forest in search of food is also long-term issue of
this area. The incidence of human elephant conflict is presented in the following table 80.

Table 79: Incidence of human animal conflict at BJB Range during the period (2016-17 to 2021-22)
Sl. Year Cases because of elephant and human conflict

Human
Deaths
(No of
cases)

Human
Injury
(No of
Cases)

Human
injury
(No of
cases)

Elephant
Death (No
of cases)

Crop
damage

(Crop area
damaged in

Acre)

Farmers
affected
(No of

farmers

House
Damage
(No. of

Houses)

1 2013-14 1 55.68 218 8

2 2014-15 2 2 2 98.95 237 42
3 2015-16 66.77 230 30

4 2016-17 3 52.29 214 21

5 2017-18 1 1 1 41.28 186 38
6 2018-19 2 174.286 669 8

7 2019-20 3 2 109.36 479 52

8 2020-21 1 2 2 1 38.03 222 6
9 2021-22 1 3 88.985 393 6

Source: Official Records, BJP Range
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11.2.3  Human Wild Elephant Conflict Management Strategies
The human wildlife conflict Management strategies and activities undertaken out of CAMPA APA 2021-22 by BJP
range is discussed in this section. Out of CAMPA funds BJP forest Range has undertaken slew of activities as
highlighted in the following table 9.2. As per discussion with the Ranger and his staff, 14 strategic measures were
undertaken in 2021-22 to manage elephant human conflict situation.

Table 80: Strategic Measures undertaken to manage Human elephant conflict situations.
Sl. CAMPA (2021-22)

funded Human
Elephant conflict

Management
Activities

Unit No. of
Units

Strategic Description

1 Pond inside Forest No. 1 Wild elephants will drink water inside forest and will
not come out of forest for drinking water.

2 Solar lighting in
Forest Fringe villages

No. 25 Due to light facility, villagers will remain alert about
elephant movement.

3 Torch light/ Search
light

No. 700 When people come out of home during nighttime,
they will search elephant and other wild animals and
accordingly plan their movement.

4 Awareness Meetings No. of VSS
meetings

744 One monthly every month per VSS for 62 VSSs
operating in BJP Forest Range area.

5 Salt lick No. 6 Good availability of salt and mineral soil inside forest
area will not encourage elephants to go out of forest
for searching salty soils.

6 Food/ Fodder
Plantation

Ha. 100 Elephant friendly mixed plantation comprising of
Mango, Aswath, bamboo, Kaintha, Jamakoli,
Bahada, Amla, Bara etc. undertaken

7 Bamboo Plantation Ha. 100 Exclusive bamboo plantation is done for the food of
elephants.

8 Signage Boards No. of
sites

400 To make public aware about conserving elephants
and not to get victimised by elephant movements in
public places.
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Sl. CAMPA (2021-22)
funded Human

Elephant conflict
Management

Activities

Unit No. of
Units

Strategic Description

9 Elephant Squad No. of
persons
employed

39 They act as elephant trackers, informers about
elephant movement and send back elephant or
elephant herds if found at public places of human
interest.

10 Miking No. of
villages
covered

100 To make public aware about safety of human beings
and elephant and precautions to be considered for
it.

11 Gajasathi No. of
persons
employed

265 265 Gajasathis are recruited in 53 forest fring
villages for elephant tracking, assisting
neighbourhood people to remain safe from
elephants and informing range office about
elephant movement in habitation areas.
They track elephant movement in every three hours
gap in each day.

12 Installation of Plastic
Cones on selected
elephant movement
sites

- - Plastic cones are used as barricades during the time
of elephant movement on roads and making
elephant movement peaceful.

13 Early Warning
System

- - Making WhatsApp Group of forest Department
people including Gajasathi about information
dissemination regarding elephant movement.
Radio messaging is also used for this purpose

14 Roster Watching of
Elephants

- - On roster basis all staff are engaged in 3 person
shifts to watch elephant movement and
disseminate information for the purpose of avoiding
any untoward human animal conflict.

15 Intermittent Drone
Survey of Elephants

- - Intermittent drone survey of elephant movements
is undertaken to assess the pattern of elephant
movement, elephant health, status of elephant
herd, No. of elephant calves in forest etc.

From the above discussion, it is quite clear that CAMPA has enabled BJP Forest Range to adopt large variety of
strategies for managing human wild elephant conflict and ensuring safe habitat for human beings as well as wild
animals.
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11.3  Relocation and Resettlement of Villages towards Restoration of Wildlife Habitat at
Debrigarh Wildlife Sanctuary

11.3.1  Backdrop
Debrigarh Wildlife Sanctuary is in
the Bargarh district of Odisha,
India. Established in 1985, the
sanctuary covers an area of
approximately 347 square
kilometres. The sanctuary spans
across parts of the Barapahad
and Paikmal forest ranges. The
exact coordinates of the
sanctuary are approximately
21.4753° N latitude and 83.1957°
E longitude. It was primarily
created to protect the wildlife
and biodiversity of the region.
The sanctuary is known for its
diverse flora and fauna. It is
home to various species of
mammals, birds, reptiles, and amphibians. Some of the notable wildlife species found in Debrigarh Sanctuary
include leopards, elephants, spotted deer, barking deer, sambar deer, wild boars, sloth bears, and various
species of birds such as peafowl, hornbills, and eagles. The landscape of Debrigarh Sanctuary is characterized by
hills, forests, and water bodies. It
offers opportunities for wildlife
viewing, nature walks, trekking,
and birdwatching. The sanctuary
also has facilities for visitors such
as watchtowers, viewpoints, and
interpretation centres to
enhance the experience of
tourists and educate them about
the biodiversity of the region.

11.3.2 Implemented
Activities
As per the revised guidelines of
Sanctuaries for forest issues, the
department of Environment &
Climate Change vide letter no. FE-WL-0021-2016/12390 dated 19.7.2021, the Hirakud Wildlife Division has
relocated 3 villages in 2021-22. About 359 families of three villages i.e., Kurumkela, Rengali & Bhutuli are
relocated. Additional 41 families of Lambipali village are relocated on a 7-acre patita land under revenue
department, at Tangarpali village.

11.3.3  Justification of Relocation
Debrigarh Wildlife sanctuary spreads over 353.81 Sq. Km. area adjoining to Hirakud Reservoir. The Sanctuary
contains some of most celebrated and endangered wildlife like Indian Gaur (Gayal), Elephant, Leopard, Sambar,
Chital (sported deer), Chowsingha, Wild boar, Peacock etc. Debrigarh Sanctuary also proposed Tiger Reserve.
Hirakud Reservoir is also a Ramsar Site and an internationally acclaimed habitat of birds. During construction of
Hirakud Dam in 1950 the indigenous communities of 4 villages i.e., Rengali, Bhutuli, Kurumkel & Lambipali left
the reservoir area and resettled at Debrigarh forest area very close to Reservoir. All these villages depend on
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fishing and everyday outsiders come to this place to purchase fish by using of forest road. Resultingly, the wild
animal movement in this area gets disturbed.  On the other hand, during rainy season all these villages are
disconnected due to flood adversely affecting their access to health, education, and other basic amenities of life.
Such type of overindulgence of people inside the sanctuary area has led to frequent occurrence of human-
wildlife conflict.

11.3.4  Relocation and Resettlement
In this background of continuous human animal conflict, Forest department has decided to resettle the above-
mentioned villages at of Patita land of 65 acres at Chakramal village. Out of CAMPA APA 2020-21 funds, two
permanent colonies consisting of Chakramal Resettlement colony for 359 families and Lambipalli Resettlement
Colony of 41 families at 7 acre land are created. District administration has provided 10 decimal patta land with
Pucca Ghar by linkage with livelihood support to each family. Local representative like MLA, Samiti Sabhya have
also provided legal support in resettlement processes. This site is very close to colony area and now the
construction work has started by individuals who have initiated construction of their own building. All the
technical and financial support has been provided by DFO, Hirakud WL Division. All the 400 families with more
than 1000 population have been relocated within 8 months period.

11.3.5  Outcomes and Impacts
 More than 490 ha. of wildlife habitation has been restored due to relocation of families living inside the

sanctuary areas. Presently the frequency of animal sighting in sanctuary has been increased. It is found
that, one pair of Elephant has
permanently stayed in that place.
Besides that, wild Boar, Peacock,
Sported Deer, Samber etc. also
freely move on that site which is
very close to Reservoir.

 On the other side, all the 400
families were engaged in
construction activities during
construction of Colony. Each
family has been allotted with one
semipermanent shed with roads
& concrete drainage, facilities like
electricity, drinking water,
community toiles, 24 hours piped water supply, separate bathing ghats for women & men, Children
Park and community halls for each villager separately to observing of social functions, temporary health
facility centre, temple, crematorium, Library & art facilities, painting with sports equipment for youth,
and cost of ration for 3 months.

 Considering the importance of health and sanitation in a compact resettlement colony inhabited by
around 400 families, Hirakud wildlife Division has arranged basic health facilities like PHC, functioning
of health Sub Centre, which is functioning in community hall at colony site, organising health camp
(twice in a month). Solar streetlight is also installed by the Forest Department using CAMPA funds.

 All the families have access to better marketing, job opportunity, Schooling, Heath, and transporting
facilities relative to their earlier settlement.

 District Administration has also provided facilities through linkage of different welfare schemes.
 To monitoring day to day activities of the resettlement colony, Hirakud W/L Division has engaged one

Forester for this purpose. It is a tremendous success of Hirakud Wildlife Division which will be noted an
example in future.
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11.4  DGPS Based Forest Boundary Mapping at BJP Forest Range in Keonjhar Forest
Division

During CAMPA APO 2020-21, DGPS based forest boundary survey across forest blocks in all Forest Divisions were
carried out by the Forest Department by involving ORSAC.  The same was also made by ORSAC team comprising
of four members in all forest blocks of BJP Forest Range under Keonjhar Forest Division. The Survey Team of
ORSAC carried out the survey in a four-month period in all forest blocks of this Forest Range. During this period,
the ORSAC team could be able to complete boundary maps of 19 Forest Blocks under this Forest Range. During
the entire period of Survey, the Forest Department officials sufficiently cooperated ORSAC team at field level.

After completion of Survey, DGPS based Boundary Maps have been deposited at the local Tehsildar’s Office. The
DFO, Keonjahr has applied to the local Tehsildar for handing over the DGPS based Forest Block Boundary Maps
to the concerned Forest Range. But BJP Range is yet to receive such maps.
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11.5  Management of Forest Fire by Dhama Forest Range of Sambalpur Forest Division

11.5.1 Background
Forest fire leads extensive damage
of Flora & Fauna along with creating
environmental pollution by creating
of harmful smoke from fire incident.
In Odisha the peak period occurs
form March to June. To prevent
forest fire situation, Dhama like any
other Forest Range has undertaken
different activities to prevent of
forest fire events. This case study
deals forest fire management
activities supported from CAMPA
APO 2021-22 funds by Dhama Forest
Range of Sambalpur Forest Division.

11.5.2 Implemented Measure to prevent Forest Fire
One of the successful measures for fire prevention
has undertaken by Dhama Forest Range under
Sambalpur Forest Division> A range of activities for
preventing forest fire is implemented by Dhama
Forest Range during the APO year 2021-22.  One step
in this direct is the creation of Fire Fighting Squad by
selecting local people from the nearby villages
located in forest fringe villages.  A 15 Km. length fire
line has been made. Fire fitting squad is reported to
have undertaken vital role in prevention of forest
fire. A special team has been formed to attend fire
incident. Awareness meeting regarding the adverse
effects of forest fire is conducted by involving the
local VSS. During forest fire season particularly
during summer months, a Forest Fire register is
maintained at the VSS level to keep track of the
nature of forest fire and the location of forest fire. A
fire map indicating forest fire prone areas across
Forest Blocks has been prepared at Division level.
Besides, the team engaged for Forest Fire
prevention and Management has attended all the
incidents based on real time data provided by FSI.  Concerned Forester and Forester Guard are the key persons
to control or suppressing forest fire.

Post forest fire incident, the damage activity is carried out which takes care of forest loss as loss at the
community or habitation level. For the mitigation of forest fire and forest fire management, Dhama Range has
received CAMPA aided financial support from Division under Fireline maintenance of 15Km. (Rs. 46200/-), Fire
fitting equipment’s and logistic support (Rs. 85000/-) and engaging firefighting squad with hired vehicle Rs.
518000.00 during the APO year 2021-22.
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11.5.3 Outcome
As per the discussion with forest officials, the trend of forest fire incidents tends to get reduced over time across
forest fire prone forest blocks of the Dhama Forest Range. There is good deal of cooperation between VSS and
Forest Department about the prevention of forest fire and its management.  There is increased participation of
local people in preventing Forest Fire. Increased role played by Forest Fire fighting squads has also contributed
to the reduced incidence of forest fire.
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11.6  Miyawaki Plantation and Climate Change Mitigation: A Case of CAMPA Intervention
at Badampahar Range of Rai Rangpur Forest Division

11.6.1  Backdrop
In recent years, global warming is continuously increasing across
countries, regions, and sub regions. The long-term increase in
Earth's average surface temperature due to human activities,
primarily the emission of greenhouse gases such as carbon dioxide
(CO2), methane (CH4), and nitrous oxide (N2O) has led to global
warming and climate change. These gases trap heat in the Earth's
atmosphere, leading to the greenhouse effect and resulting in
climate change. The consequences of global warming include
rising sea levels, extreme weather events, melting glaciers and ice
caps, shifts in ecosystems, and threats to biodiversity. Addressing
global warming is crucial to mitigate its impacts and preserve a
sustainable environment for future generations. In the context of
global warming, prioritizing and scaling up plantation and
afforestation efforts are crucial strategies for carbon
sequestration and climate change mitigation. Miyawaki plantation
is a reforestation technique developed by Japanese botanist Akira Miyawaki, focusing on planting native tree
species in densely packed, multi-layered forests to accelerate growth and enhance biodiversity. These forests
mature faster and are more resilient to environmental stressors, making them effective in combating
deforestation and mitigating climate change impacts (Miyawaki, 2005). This approach has gained popularity
globally for its efficiency in restoring degraded ecosystems and sequestering carbon. Owing to the growing
relevance of Miyawaki plantation in climate change mitigation process, the Forest, Environment and Climate
Change Department, Government of Odisha has accorded priority to such type of plantation activities under
CAMPA intervention in APO 2021-22.

Process of Miyawaki Plantation
 Site Selection
 Survey and demarcation (Line cutting for Pillar Posting)
 Site cleaning & weeds uprooting.
 Segregation the land / area with open space / road in middle point for air circulation
 Pitting alignment and Stacking
 Digging of Continues Trench (2’X2’) Sqft.
 Excavation of Earth and remove gravels (Iron)
 Trench levelling with sand and Fertile soil
 Fitting and findings of Boundary Pillar (Sand Filling, Metal concrete etc.)
 Manuring with compost (Straw dust, Vermicompost, Cutting of Cocopeat and mixed with Paddy Husk)
 Levelling of trench with mixed Manuring
 Transportation of Seedlings from Nursery to Planting side
 Planting seedlings (Local species) with species of 1X1 meter
 Watering
 Fencing around the plantation area (Barbed Fencing/ Wire mess with fixing of Angle (M.S.))
 Construction of Tube Well for permanent water sources
 Watch & Ward (2nd Year)
 Provide Micronutrient (February)
 Watering

Plantation: Miyawaki Plantation
Scheme: CAMPA General
Year of Plantation: 2021-22
Area: 1.3 Ha.
Forest Circle: Baripada
Division: Rairangpur
Range: Badampahar
Section: Badampahar
Beat: Badampahar
Site/Village: Jayadhanposi
C.D. Block: Kusumi
District: Mayurbhanj
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11.6.2  Implemented Activities and Output
This case study deals with Miyawaki Plantation implemented under CAMPA at Badampahar Range of Rairangpur
Forest Division (location details are as shown in the chart given alongside). To create a Miyawaki Forests,
Rairangpur Forest Division identified a barren patch of land near Adarsha Bidyalaya Hostel at Jayadhanposi
village under Badampahar Forest Range. Geographically, this site is located at 22.09155 Latitude and 86.12183
Longitude. Owing to poor quality of soil on the identified land and to facilitate Miyaawki type of plantation, the
site was filled with imported nutrient soil. After land development on the identified patch of land, 27 varieties
of indigenous saplings were planted on the site. The various process followed for undertaking Miyawaki
Plantation at the selected site is as per the following.

The nature of plantation as stated in the following table reveals that mixed tree plantation consisting of fruit
bearing trees, timber species and fodder species was undertaken. Now, there are about 9000 trees grown up at
the Miyawaki plantation site of less than 2 Ha. of land area.

Table 81:Species Planted at the site
Sl. Planted

Species
Planted No Sl No. Planted

Species
Planted

No
Sl No. Planted

Species
Planted

No

1 Sisu 650 10 Dimiri 250 19 Ambda 100
2 Neem 650 11 Jackfruit 600 20 Ashoka 300
3 Karanja 450 12 Gambhari 650 21 Mango 300
4 Jamu 400 13 Arjuna 450 22 Kanchana 100
5 Harida 400 14 Pahadi Sisoo 100 23 Bara 300
6 Bahada 450 15 Bela 200 24 Aswastha 300
7 Sal 350 16 Mahula 250 25 Kusuma 300
8 Piasal 250 17 Sirisa 350 26 Baula 300
9 Amla 200 18 Bamboo 150 27 Dhauranja 200

Total 9,000

11.6.3 Outcomes
“Earlier, it was a barren land with Granite and Morrum soil. Now a dense forest has come up there. A watcher
is tending the plants,” Badampahar Ranger said, “We started the process of generating forest in the month of
August 2021. We have planted twenty-seven types of seedlings with Medicinal and indigenous species. We
planted different type of Medicinal Plant i.e., Bahada, Harida, Amla, Aswastha, Karanja, Neem, Bela etc. As well
as planted fruits and fodder species i.e., Pijuli, Tentuli, Mango, Panasa, Dimiri, Chara, Bara, Bamboo, Jamu and
planted some indigenous species. We adopted plantation of the species of different heights of Eighteenth Month
seedlings. For a better Miyawaki Plantation we adopted 1 meter distance from row to row along with plant to
plant. And for good air ventilator we mentioned / adopted open space / foot patch in the middle place of the
plantation.” A Bore Well was created at the site for providing water to planted species. Fencing has been
constructed around the plantation area by using wire mess with fixing of angle (M.S.).  All the steps of Miyawaki
method have been taken for better growth of the plants. Instead of chemical fertilizers, organic manure was
used at the time of plantation.

11.6.4 Impacts
 After one year of the said Miyawaki plantation, it can be said that a barren land is converted to a green

and dense forest with an average height of trees at 6 to 7 meters.
 Due to increased forest cover more oxygen is realized in the neighborhood of Miyawaki plantation site.
 Some wild animals i.e., Rabbit, Jackle, Mongoose, Snakes etc. are frequently sighted at the site. As well

as different type of birds i.e., Alexandrine Parakeet, Coppersmith Barbet, Red printed Bulbul, Indian
Robbin, Common Myna, Spotted dick etc. are also frequently found at the Miyawaki site.
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11.6.5 Concluding Remarks
It is a good step by the Rairangpur forest division for creating a dense forest within a less time and that too in a
small compact area. No doubt, it has beneficial impacts on the community in terms of better environment.
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Chapter XII:
Conclusion and Way Forward

Interventions under CAMPA APO 2021-22 observed in line with the activities framed. Different activities were
found implemented under CAMPA components like plantation, SMC measures, SSO-bamboo, Miyawaki model
plantation, implementation of RWLMP, conservation of RET species, wildlife protection and management, AJY,
infrastructure development etc. The assessment covered a range of activities implemented under CAMPA APO
2021-22 including all these interventions taken up in different forest circles, divisions, and ranges.

12.1 Plantation:
Under Plantation, different plantation models were executed under AR plantation, ANR with gap plantation,
bald hill plantation, food and fodder plantation etc. Apart from this, maintenance activities for earlier plantation
were also taken up like 2nd year maintenance, 3rd maintenance and 4th year maintenance of plantations etc.
Miyawaki plantation and maintenance of RET species were also taken up under the APO 2021-22. Total area
coverage has been 93.63 percent of the demarcated area. In 91.2 percent cases, plantation journals / register
was observed. Map of the plantation sites observed in 87.2 percent cases and treatment map in 94.91 percent
sites. All AJY sites covered under the assessment found having micro plan. As a measure of transparency,
signboards found erected in 81.7 percent sites whereas in some sites, either it is in a broken condition or not
visible. The sites are having pillars and 91.0 percent pillars observed to be in good condition.

Under CAMPA, SMC measures have been taken in plantation sites to minimize topsoil erosion and improving
soil moisture regime. Among all the SMC measures, staggered trench is more prominent (85.2 percent sites).
Based on the site-specific needs, many sites also have more than one SMC measure to achieve the objective.
Plant protection measures found prominent in terms of watch and ward, barbed fencing, and bamboo fencing.
Some sites also have more than one protection measures for better plant survival. Overall plant survival rate,
irrespective of plantation models and years of plantation / maintenance, found to be 92.69 percent and in case
of 2021-22 plantation, plant survival rate has been 93.86 percent.

During assessment, existence of natural species (average of 8 nos.) is also witnessed in the measurement plots
and visited sites. Natural species observed in most of the sites where ANR activities have been taken up. Apart
from natural species, regenerated species was also witnessed in ANR sites with different number of coppices.
Average number of regenerated species varies between 2 to 31, with an average of 14 per site. The assessment
also witnessed growth of coppices, ranging between 2-4 on an average per species in ANR sites / plots.

In case of plantation and maintenance, 67.52 percent fall in to 09-10 category (highest), 28.54 percent in the
category 07-08, 3.02 percent in the 05-06 and remaining 0.93 percent in 03-04 category.  In case of 2021-22,
75.12 percent sites fall under category 09-10, 21.66 percent in 07-08, 2.76 percent in 05-06 and remaining 0.46
percent in 03-04 category.

12.2 SMC Measures:
Different SMC structures have been created under CAMPA and among all the SMC structures, LBCD is the most
prominent (56.7 percent), followed by WHS / water bodies (10.0 percent), and check dam (10.0 percent). About
80.0 percent SMC structures are constructed under NPV 80%. As all the structures are constructed in recent year
(2021-22), condition of the created structures found to be good. Forest density observed to be high in 30.0
percent SMC sites, and in 60.0 percent sites forest density found medium. While human interference has been
low, cattle pressure is existing in 38.71 percent sites. The created SMC structures found to be useful in water
storage and reducing run-off speed, reducing loss of top-soil, and supporting in improving soil moisture
condition. Apart from this, in the SMC sites, generation of different plants also observed, due to improved soil
moisture condition.
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12.3 Nursery Development:
Under CAMPA, nurseries have been developed to provide seedling support for afforestation / plantation
activities. All the nurseries are developed under NPV 80.0%. Average area of nursery is about 2.03 ha. with total
area of 109.49 ha. Of the total nurseries, 18.52 percent are developed in 2020-21 and 81.48 percent are
developed in 2021-22. Average seedling production capacity of the nurseries, irrespective of its type, found to
be 2,30,185, with maximum production capacity of mega nurseries, followed by Central nurseries, and minimum
in Casuarina and temporary nurseries. Of the total seedlings produced, 98.69 percent seedlings are utilised for
plantation. Remaining seedlings were planned to be utilised as per the requirement. While most of the nurseries
are having captive irrigation sources, dependency for water on external resources is also observed in selected
nurseries.

12.4 Bamboo Plantation and SSO Measures:
Average area of plantation has been 26.70 ha. and average number of saplings planted per site is about 10,681.
About 97.9 percent bamboo plantation / maintenance is done under NPV 80.0 percent. In all the bamboo
plantation sites, SMC works have been taken up and among the SMC measures, staggered trench is most
prominent. Plan protection measures observed in all the sites and in 72.34 percent sites, more than one
protection measure is taken to ensure plant survival. Watch and ward is the most common measure taken in all
the sites. Plant survival rate, irrespective of the year of plantation and type (plantation and maintenance),
observed to be 89.1 percent, ranging between a minimum of 65.2 percent to a maximum of 98.4 percent.

On an average, 2 new shoots observed per clump in bamboo planted areas, irrespective of year of plantation
and its category (plantation / maintenance). In the second-year maintenance plants, number of shoots found to
be higher than bamboo plantation of other categories. Similar, average number of culms per clump found to be
higher for second year bamboo plantation maintenance site and on an average 5 culms per clump is observed.

In all visited sites, SSO activities were taken up under NPV 80%. Average area under silvicultural operation has
been 313.7 ha. Net area under silviculture is 94.85 percent of the gross area. In 58.6 percent SSO sites, SMC
measures were also observed. Major SSO operations taken up under CAMPA includes removal of congestion in
the clumps / thinning of bamboo groves (95.9 percent). Other measures taken are soil filling, plots protection
measures, fire line creation, stone packing etc.

In 64.57 percent clumps, new shoots of <1 year observed with a mean number of 2 shoots. In 94.15 percent
clumps, average of 2.93 per clump of one year shoot observed. Shoots of 2-year-old observed in 91.44 percent
clumps with an average of 5 shoots per clump. Shoots of more than 2 year also observed in 90.81 percent clumps
with an average of 5 per clump. So, SSO measures taken have been found beneficial in terms of generation of
new shoots.

In case of bamboo plantation, 42.55 percent sites fall under 09-10 category, 51.06 percent in 07-08 and
remaining 6.38 percent in 05-06 category. With regard to 2021-22, 27.78 percent sites fall in to 09-10 category,
and remaining 72.22 percent in 07-08 category.

12.5 Wildlife Management:
Under wildlife management, several activities were implemented including plantation of fruit & fodder species
around the water body, creation of waterbody, creation of WHS, renovation of waterbody, solar fencing etc.
Apart from this, different structures were also crated like anti-poaching barrack, bear cave, forest road
construction etc.

Out of 266 infrastructural assets under 49 categories of assets evaluated, it is found that about 10 percent of
the antipoaching barracks are yet to be made effective use. Similarly, non-use of some of the other assets were
also observed like excavated elephant proof trench, about 50 percent of the grassland, 25 percent of the guided
/ unguided well, 16.7 percent of the bird habitation centres, 40 percent of the fruit and fodder bearing plantation
(maintenance) around waterbodies, 9.5 percent of the fruit and fodder bearing plantation around waterbodies,
9.1 percent of the renovated waterbodies and 66.7 percent of solar fencing is also reported. Rest of the assets
are viewed to be more effective owing to its current use practices.
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Asset performance of the evaluated wildlife management assets is assessed on the mean score of the assets on
a 10-point nominal scale. Overall asset performance between the range of 8-10 is found among 40 Forest
Divisions. In 9 Forest Divisions, this is calculated between the range of 6-8. In Bargarh Forest Division, it is found
the lowest at 2.4. The overall mean score of assets created under CAMPA in all Forest Divisions is calculated at
8.7 on a 10-point scale. Thus, the quality of the assets created under CAMPA is found of higher quality.

12.6 Infrastructure Development:
Infrastructural activities are performed by forest divisions under three broad components such as CA/PCA, NPV
20% and NPV 80%. However, majority of such assets are crated under NPV 80%. Different assets created under
infrastructural development include barbed fencing, construction of boundary wall, cattle proof trench,
construction of quarters, watch tower, water bodies, vegetative fencing etc. In the construction sites,
transparency boards are not observed in majority of sites. Most of the assets are found in used condition like
barbed fencing, boundary wall, cattle proof trench, community centre, fire-fighting blower, forest guard quarter
etc.

Asset performance of the infrastructure is assessed on a 10-point scale for seven performance indicators. Overall
asset performance between the range of 9-10 is found among 32 Forest Divisions. Asset performance between
the range of 8-9 is found for 18 Forest Divisions and between the range of 7-8 is found only one Forest Division,
i.e., Sambalpur Forest Division. The overall performance of infrastructure assets created under CAMPA across
Forest Divisions in Odisha is calculated at 9.1 on a 10-point scale which implies that the assets are productive in
terms of useability and effectiveness.

12.7 Ama Jangal Yojana (AJY):
In Odisha, the Joint Forest Management (JFM) program operates through collaboration between forest-
dependent communities and the State Forest Department. To further strengthen the collaboration, CAMPA
funds under APO 2021-22 is also utilized.

Three types of meetings are generally conducted by the VSSs which are Executive Committee (EC) Meeting,
General Body (GB) Meeting and Special meetings. timely maintenance of records and registers is found with 100
percent of sampled out VSSs in all Forest Divisions in Odisha. This suggests that CAMPA support has been made
to the VSSs maintaining records and registers properly.

About 33.3 percent of the VSSs in Balangir Forest Division are conducting periodic meetings regularly. In rest of
the Forest Divisions, there is irregularity in conducting periodic meetings. Overall, about 12.7 percent of VSSs
conduct EC meetings as and when required and about 9.1 percent of the VSSs occasionally conduct periodic
meetings. Maximum proportion of VSSs to the extent of about 61.8 percent conduct GB meetings once in a year.
About 18.2 percent of VSSs conduct GB meetings as and when required. Very negligible proportion of VSSs,
about 1.8 percent conduct GB meetings on half yearly basis. About 18.2 percent of VSSs had not conducted any
GB last year.

As high as 89.1 percent of the VSSs are of the of the opinion that due to their protection measure, they never
came across forest fire in the forest area under their jurisdiction. About 7.3 percent of VSSs reported occurrence
of forest fire rarely, and in 3.6 percent cases occurrence of forest fire is occasional. This indicate that due to
forest protection measures as adopted by the VSS members, there has been good deal of prevention of forest
fire in forest areas assigned to the VSSs.

Under the aegis of VSSs, several awareness generation programmes against Podu cultivation have been taken
up. Resultingly, there has been impact and in majority of forest fringe villages, such practices are altogether
abandoned by the farmers. Due to the support of CAMPA, VSSs have been associated with afforestation activities
and wage-earning opportunities.

Except two Forest Divisions, Deogarh and Rourkela, the mean performance of all Forest Divisions implementing
AJY activity is calculated at more than 8 points.
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Way Forward:

12.8  Wildlife Management
The assessment covered 48 different types of wildlife management assets. Based on field observation, certain
measures may add value and may be helpful further to improve asset effectiveness in wildlife management.

SN Component / Sub-
Component / Activity

Way Forward

1 Anti-Poaching Barrack  Boundary around the antipoaching barrack may be created to protect it from
outsiders. Installation of tube well and solar lighting provision will also be
helpful for the officials.

2 Bamboo Seed Ball  SMC works at the targeted site may be considered for better germination of
bamboo seed balls.

3 Barbed Fencing  Transparency board indicating CAMPA activity and APO year is not found in
some of the barbed fencing sites. For instance, at Dhamara and Sahada beats
of Bhadrak WL Division and Rayagada Division. Installation of board would be
helpful not only for providing information, but also to aware people about the
importance of the site and its protected nature.

4 Bear Cave  Water facility for bathing & drinking, at bear cave site may add value to such
assets.

5 Construction of under way
pass

 At Gantab location of Bamara W/L Division, underway pass is evaluated. It is
observed that both sides of the constructed sites, there are gaps in soil. It is
suggested that there should be soil filling on both sides of construction to
complete the construction.

6 Elephant proof trench  For long lasting and effective functioning, it requires periodic maintenance, may
be in three to four years interval, depending upon the condition of the trench.

7 Fire Fighting Blower  Firefighting blowers require periodic maintenance, and preferably before
summer season. So, creating provision under CAMPA for the maintenance of
blowers and similar other assets would be helpful.

8 Forest Road  For easy approaching and uninterrupted patrolling, budgetary provision may be
made for periodic maintenance of forest roads created under CAMPA funds.

9 Grass Land  Management of invasive weeds on grass lands may be taken up at periodic
intervals for regular use of wild animals.

10 Green Shop  Construction of green shops can be considered as an innovation under CAMPA
to promote rural marketing. In subsequent years of implementation, such type
of green shops (based on feasibility) may be accorded more focus for the
promotion of rural marketing and rural entrepreneurship.

11 Guided the unguided well  As the guided materials for unguided wells being stolen by people, there should
be awareness at community level and through JFM in JFM areas regarding the
importance of such assets.

12 Improvement of Bird
habitat

 Based on the need, water provisioning adjacent to bird habitats may be
planned.

13 Installation of VHF Tower  High density vegetation at Debrigarh sanctuary is reported creating obstacles
to radio wave and hence impact on transformation of massage. Measures may
be taken for technical solution of such issues. In the pre-installation feasibility
assessment, such parameters may also be considered.

14 Invasive Weed Eradication  There should be treatment of the same area with two- three years of interval
so that invasive weeds will not stand against the utility of wild animals.

15 Maintenance of Boundary
area

 Notwithstanding the pillars are properly constructed and demarcated,
transparency boards are not witnessed in all sites. It is viewed that such
transparency boards should be made at all sites.

16 Maintenance of Fruit &
Fodder Species around
Water Body

 Proper protection and maintenance up to five years along with plantation of
18-month seedling may be helpful further for enhanced utility of such assets.

17 Maintenance of Waterbody  Creation of ramp facility for easier access of wild animals into waterbody may
be considered.
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SN Component / Sub-
Component / Activity

Way Forward

18 Meadow Development  Invasive weed eradication in periodic interval at meadow site may be
considered.

19 Plantation of Fruit &
Fodder species around
Water Body

 Casualty replacement and protection measures by enhancing the maintenance
period may be useful to add value and further promote utility of such assets.

20 Purchasing of Drone & its
accessories

 Drone with thermal sensors is viewed better because such drones can capture
hidden animals.

21 Salt Lick  Periodic maintenance of salt lick by adding required salt and other minerals.
22 Solar Fencing  Community involvement for protection and maintenance may be helpful along

with community awareness for protection of solar fences. Battery check-up and
if needed, it’s on time replacement will help to keep solar fencing operational.

23 Solar Light  Provision of maintenance of solar lights under CAMPA or motivating users /
villagers to maintain solar light.

24 Solar Pipe Water Supply  For operation and maintenance of the asset for long term benefit, formation of
Users’ Group may be helpful.

25 Water Body  Provision of spillway, inlet and outlet should be planned in suitable waterbodies
and ramp facility for convenience of wild animals may be considered.

12.9  Infrastructure Creation
About 18 different types of infrastructures were assessed under APO 2021-22. Different infrastructures which
can be considered for further value addition, as per the field observation, is presented below.

SN Type of Assets Recommendations

1 Boundary Wall  Boundary walls, which are not enclosed from all sites, may be considered for
completion from all sides.

2 Causeway  Construction of side walls of the cause way, where it is not constructed or
disrupted, may be taken up to protect the causeway.

3 Culvert  Construction of sidewalls of the culverts, where it is not provided, may be
considered to strengthen the structure.

4 Forest Guard Quarter
/ Forester Quarter
/ Range Officer Residence

 The quarters which are yet to be connected with basic amenities like water
supply, electricity and sanitation facility (including sewerage tank) may be taken
up on priority basis. Annual maintenance provision of quarters would be further
helpful.

5 Range Office  Provision of common place for public waiting may be planned in or adjacent to
range office.

6 Seizure yard  Periodic cleanliness / weed cleaning of open seizure yards may be considered.

12.10  Plantation
SN Issue / Challenge Way Forward

Plantation
1 Labour problem at the time of digging pit in hard rock soil. Addition person days may be planned for digging pit in

hard rock soil.
2 Watering provision for limited period of time for new

plantations impacts plant growth and causes causality.
Watering provision may be considered at least for a
period of 3 years for the new plantation sites.

5 Minimizing animal (Elephant) and human conflict in
specific sites.

Additional plantation of fruits and fodder species may
be planned, based on feasibility, in elephant prone
areas.

6 Retarded growth of plants in some sites due to weeds in
3rd and 4th year of plantation.

Weed management provision for 4th year plantation
would be useful along with making special provision for
weed treatment as per the requirement.

7 In bald hill plantation, available funds provision is
inadequate

In bald hill plantation, existing cost norm may be re-
examined and if found feasible, cost norm may be
enhanced.
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SN Issue / Challenge Way Forward
8 In some places, officials are facing problem in creation of

plantation site due to unwillingness of local people.
In such a situation, flexibility may be granted to the
officials to change place and change plan and focus on
other feasible site/s.

9 In some of the places, plantation is taken up as per the
availability of seedling in concerned nursery with less focus
on existing natural species that are suitable for the site.

Nurseries may grow seedlings, considering plant
suitability of a particular area to be covered under
seedling supply. It will help in survival and growth of the
plant. Site specific type of natural species existing may
be considered for the purpose.

10 In some of site the soil condition (Khalia Soil) is not so good
for plantation of specific species.

Soil testing and selection of species accordingly would
be helpful.

11 No shed provision for watcher in case of AR Plantation. Shed provision for watcher may be considered in
plantation norms.

12 Long distance transportation of seedlings posing risk to
plant survival.

Wherever feasible, temporary nursery may be raised in
plantation side or minimise transportation distance by
developing nurseries within 1-2 Km.

13 Fencing for better survival of plants. Fencing provision may be considered for plantations
taken up under NPV 80%.

14 The watering provision under ANR 200 Casuarina
plantation.

Provision may be created for a longer period, may be 3-
4 years for better survival.

15 Fire line creation and its maintenance. Fire line has been created in boundary line of plantation
or forest. Fire line may be created in cross section of
the forest area to make it more effective to control fire
incident.

13 Some plantation / maintenance areas are more weed
prone like Chillika, Rairakhol, Baliguda, Debagarh etc. and
current provision for clearing and cleaning weed is less
adequate.

Enhancement in cost for weed management /
maintenance may be considered.

15 In some AR plantations sites, plant survival is affected due
to free access of local cattle after the completion of period
of protection.

Specific measures may be taken for plantation sites
that are in close proximity to villages. The period of
protection in such cases may be for an extended
period, apart from creating awareness and involving
them in protection activities.

12.11 Assets Creation
SN Issues/Challenges Suggestion

Assets
1 Equipping range office with

minimum required facilities.
Range offices may be equipped with sitting arrangement, public toilet,
storeroom etc.

2 Accommodation problems in the
remote area in Forest Barrack
and Watch Tower

The forest barrack and watch towers may be equipped with basic minimum
functional facilities like water, electricity, boundary wall etc.

3 Funds for construction of
boundary wall

Provisioned funds for the construction of boundary wall seems inadequate in
some cases and may be thought of provisioning additional funds as per the
revised estimate.

4 To protect the villagers from wild
animals

Wherever feasible and found cost effective, boarder of forest area may be
fenced with mess or barbed fencing to prevent wild animals entering the
habitation area. Creation of cow trench around the site may be taken up
where there is gap or required to be constructed.

5 Frequently crop damage by wild
Animals as well as properly of
villagers

Apart from awareness of villagers, more elephant proof trench may be
constructed. Wherever feasible, wire fencing may be done in the boundary,
and timely caution to the villagers to protect their crops

6 Additional protection measures
for black bug

Steps to be taken like creation of salt lick, drinking water facilities. Meadow,
etc for Black bug nourishment, their regular treatment and watch & ward
may be strengthened further to protect them

7 To improve drinking water source
for wild animals

Additional tanks may be created along with renovation of old tanks;
Additional focus may be given to grow fruit bearing plants & fodders around
waterbodies to meet the water and food necessity of the wild animals
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SN Issues/Challenges Suggestion
8 Specific register is not observed

for some category of assets like
culvert, causeway, boundary
wall, tube well, fire line creation,
maintenance etc. However, it is
reflected in cash book.

Maintenance of register/s for different assets crated under CAMPA in a
specific year will provide scope for ready reference and identification of
constructed site/s.

9 Limited period of maintenance of
Meadow sites.

After 3 years no maintenance fund is available to sustain the meadow. The
provision may be considered for an extended period of 2-3 years.

10 Some existing water bodies are
not having water or having less
water for use of wildlife.

Such water bodies may be planned for renovation / desilting.

11 In certain case of bird habitant
improvement, cemented water
tank for bird bath requires proper
maintenance.

Maintenance of the tanks may be taken up on periodic interval after
observing maintenance requirement.

12 In some of places, bamboo seed
balls are not properly germinated
due to locational unsuitability.

Selection of sites with better moisture content would be helpful for seed ball
germination.
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Observation Note:

Plantation:
SN General Observation Observation
1. Suitability of the site for

plantation
 Favourable soil condition and depth of soil are very common response for

suitability of plantation.
 Due to the availability of soil moisture, the foothills are also covered under

plantation;
 Coverage of degraded land under plantation;
 In certain cases, people in forest fringe villages also requested for plantation in

the local forest area;
 VSSs are also involved in plantation in the assigned area;
 Plantation found supportive in reclaiming encroached land and prevent

encroachment;
 Site is suitable for targeted Plantation like AR, ANR 200 etc.
 Based on site suitability, RET species found planted;
 ANR 200 Plantation is taken up in forest area in low plant density.

Unsuitable site for plantation:
 Some plantation sites are close to local habitation, which are impacted by cattle

and local people.
2. Site specific right choice

of the species
 Based on site specific conditions, plantation of mixed species found preferred.

It also encouraged in maintaining plant biodiversity;
 Indigenous species are having better survival rate in comparison to other

species;
 Apart from site suitability, species selection is also dependent upon its

availability in nursery;

Species are not suitable for Plantation:
 In few mixed species plantation sites, slow growth species found affected.

3. Reason for high / low
plant survival

High Survival:
 Soil moisture content in the site;
 More open area and favourable soil condition.
 Negative impact of weeds on plant survival and growth of existing natural species;
 Plantation of 18 months seedling has improved the plant survival rate;
 Plant survival is impacted in plantation sites having Murom soil;
 Protection measures taken in plantation sites have enhanced plant survival;

Low Survival:
 Interference of local domesticated livestock in plantation sites;
 Less growth and impact on plant survival in plantations taken up in high plant

density areas.
4. Impact of the

Plantation
Positive Aspect:
 Conservation of RET Species;
 Protect to illegal cutting of natural trees;
 Controlling, minimizing, and reclaiming encroached area;
 Increasing forest density;
 Pollution minimization in locality by creation of Miyawaki plantation;
 Increasing frequency of animal sighting;
 Creating engagement / wage opportunity for local people;
 Enhanced fuelwood and food availability;
 Reduction in soil erosion with SMC measures;
 Creating opportunity for adequate quantity of fodder for wild animal;
 Protection of existing natural species;

Negative Aspect:
   Not so impact in limited plantation area due to destroyed by local cattle.
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SN General Observation Observation
 Protection measures are not so effective for plantation sites that are close to

human habitation;
 Less soil depth in stoney area and unfavourable soil condition has restricted plant

growth and its survival in some of the plantation sites. However, plantation in such
areas is also essential to improve porosity and soil condition in a long run with
green cover.

5. Fire incident in the
plantation site (2017-18
to 2023-24)

 Due to creation of fire line in plantation site/s and its maintenance on regular basis
no or very few fire incident reported in sample plantation sites;

 People, more particularly VSS members are aware, conscious and take measures
to prevent fire in plantation area.

6. Recommendations  In case of AR plantation, where area of plantation is less than 10 ha., the allocated
person days for watch and ward may be revisited and suitably increased.

 In some of sites, uprooting the weeds seems essential, looking at its current
spread, to boost growth of the plants;

 Special budget provision may be thought of in plantation norms for weed
management;

 Where plantation is taken up in moderate hill slops, SMC measures in shape of
half-moon trench may be taken up as per site suitability in the uphill site of
plantation;

 In case of AR plantation, one protection shed provision may be incorporated in
plantation norms which will be helpful for the watcher.

 In some plantation sites forest density is very high and seems less suitable for ANR
200 plantation. Required protection measures may be taken in such areas which
would be effective;

 Discussion with stakeholders reveals that transportation of seedlings from a
distance place disturbs plant roots and hence impact on growth and survival.
Hence, measures can be taken for creating temporary nurseries in 2-3 Km
distance, from the plantation area and in a feasible place to minimise
transportation duration and the cost involved in it.

 In case of ANR 200, ANR 400, and ANR 600, barbed fencing may be considered for
plant protection;

 The VSSs, those are directly involved in encroachment clearing and fore land
reclamation process; may be incentivised to encourage them and reclaim forest
land.

Bamboo plantation:
SN Indicator Observation
1. Site Suitability Suitability for Bamboo Plantation:

 More overly Bamboo plantation is planted in 31 Forest Divisions which are
favourable soil condition for plantation;

 Most of sites are having favourable soil condition;
 Bamboo plantation is also taken up in existing elephant prone area;
 Low density of forest can be more favourable;
 Sal plantation is suitable for plantation;
 Well drainage sandy-loam soil & clay-loam soil found in various divisions that are

suitable for Salia bamboo plantation.

Not so suitable for Bamboo Plantation:
 Few sites having unfavourable soil condition
 Very few sites having livestock (cattle) impact on bamboo plantation as plantation

site is nearby to the local habitation.
3. Reason for high/low

survival percentage
High Survival:
 Protection measures taken have been instrumental in greater plant survival in

some of the sites.

Low Survival percentage:
 Destruction of new shoots by wild boar and elephant impacting growth;
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SN Indicator Observation
 Density of forest is the major factor to low survival percentage;
 Local cattle / livestock population have also been impacting upon plant growth

and survival, apart from wild animal like Rabbit, Wild Boar, Elephant as well as
Monkey.

4. Impact of Plantation  Controlled illegal cutting of plant;
 Creation of wage opportunity for the local people;
 Contribute to increasing food and fodder availability for elephant and other wild

animals;
 Reduction / reclamation of encroached area through plantation;
 Increase the density of forest;

5. Fire Incident  No fire incident reported during 2021-22 in sample bamboo plantation sites
6. Remarks  Mostly Bamboo plantations those are planted near to habitations are not so

survive only because of possibilities of destroyed by local cattle or local people
 In some of sites indicating the growth rate of plants are not so satisfactory only

because of density of natural species is high.

SSO Bamboo:
SN Indicator Observation
1. Suitability of the site for

SSO
 All most all sites are coverage by natural Bamboo clumps which needs for SSO

work for better protection.
2. Reason for high/low

regenerated culms
 Sites observed having highly regenerated culms where stone packing with soil

filling around the Bamboo clumps is taken up;
 The regeneration of culms has been low most of the clumps due to its destruction

by wild animals like boar / rabbit / elephant;
 In some area it has observed that sites are stoney which is difficult to fill soil and

hence regeneration culms are relatively less.
3. Impact of the SSO work  Growth / regeneration of culms in Clumps;

 Conservation of degrading bamboo forest;
 Few sites stated that new culms are not found in all most all clumps after SSO work

completed.
 Growth of Bamboo clumps has created shelter for wild boar/ rabbit etc.

4. Fire incident  Out of 29 sites, fire incidence reported in 2 sits.
5. Remarks  It has found that some of clumps are not properly numbered;

 Most of sites have no sign board.

Infrastructure & Assets:
SN Indicator Observation
A. CAMPA, Infrastructure
1. Usability  All most all buildings are accommodated by forest officials like Ranger, Forester &

Forest Guard etc. Besides that, Rage office builds are also functioning regularly;
 In case of forest road maintenance, all most all are used by forest officials and side

by side by local people in all seasons. Very specific roads are exclusively used by
forest officials;

  Similarly cause way, culverts which are constructed on the forest road are fulfil
the purpose. One cause way and one culvert require rehabilitation whereas
remaining are in good condition. These structures have been useful to drain out
rainwater without damaging the forest road;

 The created boundary walls have been protecting and restricting outsider
interference, provide safety and restricts outsider entry;

 Water supply is mostly through installation of deep bore well. The bore well/s
supply water to staff quarter as well as used for irrigating nursery. Water quality
of some of the bore wells are not so good, as reported. Some bore wells found
defunct due to no water pump or existing water pump requiring maintenance;

 Mostly the Seized items are laying in Seizure yard building on safety condition.



Evaluation of CAMPA, 2021-22

Page | 160

SN Indicator Observation
2. Utility/Effectiveness  Created infrastructures have been supportive to forest officials in discharging

their duties;
 Construction / maintenance of forest road, cause way, and culvert has

strengthened patrolling activities and hence imparted on pouching;
 Installation of tube well / bore well has been effective in not only providing

portable drinking water to the constructed residential buildings, but also to
provide irrigation to the nearby nursery.;

 Construction of seizure yard has been helpful to store sized items in safe
condition.

3. Present condition  Most of the constructed buildings are well furnished with availability of basic
amenities like water supply, electric connection, and toilet facility. In few cases
after completion of work, electrification and water supply is yet to be provided.

 All most all forest roads are having Murom top up and in well condition;
 The constructed cause way & culverts are in good condition, baring a few cases

where the created structures require repairing;
 While most of the tube-wells are in good and used condition, a few tube-wells are

not in working condition due to inadequate water availability in summer and / or
poor quality of water.

  All most all sample seizure yards are in good condition and being used,
4. Duration of Use  All the infrastructures are used throughout year except structures that are not in

usable condition;
 All forest roads are used depending upon the movement requirement;
  Except a few culvert & cause ways, that are not in usable condition, all are found

helpful, mostly in monsoon;
 Most of the tube wells are used, except a few that are having poor water quality

and/or not having water lifting device.
5. Way Forward Provision of basic facilities in some of the infrastructures created under CAMPA in

the year 2021-22, such as:

 The forest guard quarters in Dhama & Kotagarh Range of Sambalpur & Baliguda
division may be taken up to provide connectivity to basic amenities like electricity,
sanitation, and water supply. Similar steps may be taken for forester quarter of
Umarkot & Tumudibandha Range of Nawarangpur & Baliguda division;

 Water connectivity to residence of range officer (RO) of Sora & Oupada Range of
Balasore WL;

 Electric connection to Forest Guard quarter of Bhatli Range of Baragarh Division
& Forester quarter of Sora Range of Balasore WL Division

 Sewerage tank in RO Residence of Deogarh Range of Deogarh Division
 Water supply / connectivity of FG quarter of Jhilinda Range of Satakosia WL

Division;
 Toilet facility & electric connection to FG quartet of Sonepur Range of Subarnapur

Division;
 Approach road to connect FG quarter under Basudevpur Range, Bhadrakh WL

Division.
6. Forest Road & Fire line:

 Mostly of Forest Roads need to maintenance ever one- or two-years interval.
 Fire line need to maintain every year prior to season start.

B. CAMPA, Assets
1. Usability  Created fire line to protecting forest & wildlife in summer season;

 Less interference of cattle due to creation of cattle proof trench that also protects
planted seedlings;

 Community centres, constructed under CA/PCA is used by locals for different
purposes;

 Watch tower is used to monitor people’s movement to prevent pouching activities
in forest area

 Waterbodies created have been helpful for the drinking purpose of wild animals;
2. Utility / Effectiveness  Creation & maintenance of fire line has not only reduced fire incidents but also

fire affected area;



Evaluation of CAMPA, 2021-22

Page | 161

SN Indicator Observation
 With the use of fire-fighting equipment & high technology, the incidents and

spread of fire has been reduced;
 Increased animal sighting near the created water bodies, mostly in summer;
 The watch towers have become more useful with the provision created for rest

purpose of patrolling staff;
 The cattle proof trench has been effective to protection plantations from grazing

by local cattle.
3. Present condition  Created cattle proof trench are found to be in good condition;

 The community centres are presently used by local people for meeting purpose &
centres are in good condition;

 Most of fire lines are demarcated properly and are maintained on regular basis. In
some cases, fire lines are not visible due to density of weeds;

 VHF tower is in functional condition and helps to monitoring poaching activities;
 The water bodies are in good condition and used by wild animals.

4. Duration of Use  The community centres are usually used by locals throughout the year;
 The crated fire lines are basically more effective in summer season and most of

the lines are maintained properly;
 The VHF tower has provided required service.

5. Way Forward
 Cleaning / clearing of created fire lines on annual basis would be helpful to prevent

the fire spread.
C Wildlife Management,

Infrastructure
1 Usability  Mostly the antipoaching bark used by para staff, Anti Depredation Sequard (ADS),

Trakker during performing their duty when required;
 Forest road maintenance / creation has been undertaken under wildlife

management for commutation during different requirements, including forest &
fire protection activities;

 It has more useful for the movement of patrolling vehicle.
2. Utility/Effectiveness  It has been controlling pouching activities due to presence of squad in core area

of the forest;
 It has become easy to approach the fire sport through the constructed /

maintained forest roads.
3. Present condition  All the antipoaching barracks accommodated by squad, except one which is

completed and planned to be used for the purpose;
 All most all forest roads are motorable and can be used in all seasons.

4. Duration of used  Out of 9 barracks, one barrack is newly constructed and yet to be used whereas
rest barracks are utilised;

 Forest roads are used on regular basis by the forest officials for different purposes.
5. Way Forward  Boundary around antipoaching barracks may be constructed for privacy and

safety;
 The forest roads may be maintained for better movement on periodic basis, may

be once in 2 years depending upon the road condition and maintenance
requirement.

D Wildlife Assets
1 Usability  6 nos. of Bamboo Seed ball sites were visited. Proper germination of seed balls

observed in most of the sites and created bamboo clumps;
 Habitat improvement is the major activity for which different assets have been

created, like creation or maintenance of water body, creation of grass land,
plantation of fruit and fodder species around water body, meadow development
etc. are created in most of all Divisions. Most of the assets have been useful and
meant the purpose of habitant improvement. Plantation of fruit and fodder
species around water bodies require additional attention for its proper
maintenance;

 Construction bear caves observed in Malkangiri & Nawarangpur division which are
helpful;

 The constructed elephant proof trench and excavation of trenches in different
divisions have been useful to protect people from elephant movement;
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SN Indicator Observation
 Under “guided to unguided well”, protection measures have been taken to avoid

the chances of falling of wild animals. In sone wells, fencing by barbed wear is yet
to be completed;

 Different type of activities has been undertaken in bird habitation sites under
“Improvement of Bird habitant” like fixation of bird nest in forest area, plantation
of tree species near to water body, construction of water tank for bird bath etc.;

 Installed VHF towers are in working condition and covering an area of 20 to 25
km. radius in forest area;

 Weed eradication has been helpful for free movement of wild animals like;
 Meadow development is taken up to meet the fodder requirement of wild

animals;
 Drone & trap camera are useful assets and working properly to track wild animal

movement and pouching activities. All are in working condition and frequently
used for this purpose;

 Of the 9 visited solar fencing sites in different divisions, all most all are not in
working condition. Even in 2 sites, it is found not existing and according to local
people, it is stolen;

 Solar light and solar pipe water supply have been useful in forest fringing villages
and all the assets are in a functional stage;

 All the 9 watch towers are completed and used by visitors as well as forest
officials;

 Construction of pathway, colouring of boundary wall, improvement of zoo
hospital has been done under zoo management and all the activities are
completed.

2 Utility/Effectiveness  Increase in frequency of sighting of animals in bamboo seedball intervention area;
 The population of wild animals like Spotted Deer, Barking Deer, Wild Boar, Rabbit

etc. have increased in the visited sites with the creation of water bodies, meadow,
and grass land near the water bodies;

 According to locals, movement of bear has increase in visited areas of Malkangiri
& Nawarangpur Divisions;

 Crowding of birds in the evening in improved bird habitant;
 Improved communication facility with the installation of VHF tower/s;
 Freely movement of wild animals due to weed eradication measure;
 Visit of wild animals like Spotted Deer, Rabbit, Barking Deer on regular basis to

meadow field;
 It is reported that more no. of Elephant, Bison, Sambar and other wild animals

frequently come to Salt lick sites;
 Solar Fencing found to be less effective due interference of local people;
 Creation of WHS / water bodies found effective and accessed by wild animals;

3 Present condition  All most all assets are in usable condition and working properly like VHF tower,
Bear cave, Guided to Unguided well, Meadow, Watch Tower, WHS, Assets created
under Zoo Management, Solar Street light & Solar Pipe water supply etc.

 Fruit & fodder species planted or maintenance around water body and solar
fencing require specific attention;

 Assets created under habitat improvement like salt lick, improvement of bird
habitat, meadow development, creation / maintenance of water body, weed
eradication etc. are observed to be in good conditi

 Use of bamboo seed ball for growing bamboo observed successful in many cases,
baring a few sites due to lack of germination of seeds;

 Trenches created / excavated to restrict elephant entry to crop field or habitation
have been beneficial. However, some areas of the trench, which are silted heavily,
may require cleaning;

 Pillars posted to mark forest boundary are in good condition;
 Assets / infrastructure like under way pass of rainwater, check dam, floating zette,

blower, protection camp. rescue centre, park development, protection camp etc.
are in usable and good condition.
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4 Way Forward  Creation of salt licks have been useful for animals which are created in core area

of forest. Such salt licks, can be created near to water storage sites, based on
feasibility;

 Discussion with local forest officials reveals that in case of meadow development,
available budget provision is for 3 years. But after 3 years, it requires maintenance
for another 3-4 years. So, required maintenance measures may be taken after
examination of maintenance requirements for 3-4 years;

 The forest fringe villages, which are yet to be connected with electricity, may have
solar streetlight provision;

 In creation of artificial bamboo forest, bamboo seed ball has not been so effective
in all places. While casting bamboo seedballs, local soil moisture condition may
also be considered;

 Strategy for solar fencing may be revisited as it is observed to be not so success
due to deficient maintenance and management. In some of the cases, people are
not interested as it restricts cattle movement. So, before installation, awareness,
consultation with locals and feasibility may be examined with proper operation
and maintenance plan. Selected person / community organization in the locality
may be given responsibility for operation and maintenance with a nominal
operating cost. Budget provision may also be created for its maintenance;

 Survival and effectiveness of food & fodder species planted around water bodies
can be increased with the provision of maintenance for 5-6 years.

 The grassland promoted in private land can be made more effective with extended
period of 3-4 years;

Observation of Type of Wildlife Assets
SN Type of wildlife Assets Total assets
1. Bamboo Seed ball 06
2. Bear Cave 3
3. Elephant proof Trench & excavation of Trench 8
4. Grass Land 2
5. Guided the unguided well 4
6. Improvement of Bird Habitant (fixation of artificial bird nest, plantation

of seedling near to swimming of bird, Const. of water Tank)
13

7. Installation of VHF Tower 6
8. Invasive weed eradication 8
9. Maintenance of Boundary area 4

10. Creation & Maintenance of Fruit & Fodder species around water body 52
11. Creation & maintenance of water body 54
12. Meadow Development 8
13. Drown & Trap Camera 5
14. Creation of Salt lick 14
15. Solar Fencing 9
16. Installation of Solar light 5
17. Solar Pipe water supply 1
18. Water whole 1
19. Watch Tower 9
20.. WHS 16
21. Zoo management 5
22. Others (Check dam, underway pass, Elephant approach concrete,

Blower, flouting Zette, Green shop, Rescue Centre, Park development,
Protection camp etc.)

18
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Annexure III: GIS Map for Division Wise AcƟviƟes
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Annexure V: Photographs

WLBCD, Nayagarh

LBCD, Nayagarh

SMC Angul

Perculation Pit Angul

LBCD, Angul

Tube Well, Gupteswar, Jeypore.

RCC Check Dam, Kegaon, Kalahandi North

Boundary Wall, Ghatagaon, Keonjhar
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B

Staggered Trench, Ghatagaon, Keonjhar

Sign Board, Keonjhar.

Solar Light, BJP, Keonjhar

Cause way, Patna , Keonjhar.

AJY, Phulbani

Zoo, Management, Mahanadi WL

Water Hole, Bamur, Athamallik

ANR Plantation, Bangiriposi, Baripada
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C

2nd year maintenance of Bamboo plantation,
Jaleswar Range of Baleswar WL

18 month Seedlings raising centra Nursery, Kuldiha
Range of Balaswar WL

ANR, 2nd year Maintenance, Kotagarh Range of
Baliguda Division

Forest Guard quarter, Bhadrak Range of Bhadrak
WL Division

Boundary demarcation & Pillar posting,
Dhamnagar Range of Bhadrak WL Division

Causeway at Barkot Range of Debagarh Division

Fire Blower at Deogarh Range of Deogarh Division

LBCD Series at Deogarh Range of Deogarh Division
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D

SSO Bamboo, Deogarh Range  of Deogarh Division

Community Centre of Relocation village of
Lakhanpur Range of  Hirakud WL Division

Relocation camp of Lakhanpur Range, Hirakud WL
Division

Path way under Zoo management, Pampasar
Range of Satkosia WL Division

Watch Tower, Belpahad Range of Jharsuguda
Division

SSO Bamboo, Daspalla Range of Nayagarh Division

ANR 200 Plantation, Panchida Range of Nayagarh
Division
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E

Maintenance of Forest Road, Balukhand Range of
Puri WL Division

Madow Development, Balukhand Range of Puri WL
Division

AR Plantation, Gop Range of  Puri WLV Division

Guided to unguided Well, Rairakhol Range of
Rairakhol Division

SMC work in CA/PCA Plantation, Charmal Range of
Rairakhol Division

Bal Hill Plantation, Panposh Range of Rourkela
Division

Earthen Graded Bund, Rajgangpur Range of
Rourkela Division

Interaction with Anti depredation Squad, Sadar
Range  of Sambalpur
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F

Fire line maintenance, Dhama Range of Sambalpur
Division

Maintenance of Forest Road, Dhama Range of
Sambalpur Range

Protection of RET Species(Bija), Dhama Range of
Samabalpur Division

Boundary Wall of Hemgiri Range of Sundargarh
Division

Solar overhead water Tank, Sundargarh Range of
Sundargarh Divsion

SMC work over 50ha. (LBCD) Dhama Range,
Sambalpur Division

Creation of Water Body, Dhama Range of
Sambalpur Divisio

Salt Lick, Pampasar Range of Satkosia Division


