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Executive Summary

Tigers ( Panthera tigris ), are majestic  animals that have captured the imaginations of many ancient
and modern cultures. Unfortunately, tigers are on the brink of  extinction in  the wild due to poaching
including their prey , illegal trade, combined with habitat loss and degradation . In 2008 , The World
Bank, together with other stakeholders , established the Global Tiger Conservation Initiative (GTI) !
fito assi st t he-range countriesq TRCS) i ‘gveth their efforts  to restor e wild tigers and their
habi t &arlgong tiger experts identifie  d infrastructure (transportation, mining , and hydropower in
particular) 2, as major factor s contributing to habitat degradation. Although the situation for wild
tigers is critical and challenging , there are still excellent opportunities for financing agenci es,
government s, business owners/operators, engineers, and local communities to ensure that
infrastructure is tiger  -friendly . We define such  Smart Green Infrastructure (SGI) as infrastructure
that avoids tiger habitats, minimizes and mitigates adverse impa cts through tiger -friendly design,
and compensates for any remaining damage to have a net positive impact.

This study follo ws an approach t hat addresses infrastructatinterdagonal, mpact s
national , sectoral, and project level s in combin ation with the mitigation hierarchy . It examin es policy
infrastructure chal lenges and opportunities , using lessons learned from case studies, along with

regional and in -country analyses . While there are  opportunities  for improvement  in all countries,

Russia, India , Bhutan, and Nepal have , in particular, developed good foundation s for tiger -related
conservation, planning, and policy efforts . Best practic es, drawn from case studies in non-TRCs,

provide additional insights into infrastructure practices that co uld benefit tiger populations

At the national level, government officials can use a range of regulatory and fiscal policies to
promote tiger -friendly infrastructure development. Regulatory options for controlling impacts on
tigers and their habitats incl ude land-use and tiger -corridor planning, infrastructure  permitting,
transfer mechanisms , such as payment for ecosystem services schemes, and  both environmental
impact assessments and strategic environmental assessments. Environmental compensation policies
and incentive programs can help drive investments in alternative livelihoods, as well as drive SGl
while preserv ing key habitat areas.

Avoiding  Tiger Conservation Landscapes (TCLs) isthe best and cheapest option available
to all parties to save wild tiger s and to this extent we encourage a commitment from TRC
governments to designate core tiger population habitats as i n o argae oOfor infrastructure
development . In addition, recovering wild tiger populations will not be possible without effective
trans -boundary conservation efforts, expanding the network of protected areas, creating buffer

zones, restoring connectivity between patches of habitat within landscapes, reducing poaching,
securing long -term funding, and applying stringent infra structure develo pment policies that factor in

both poverty reduction and the reduc tion of human -tiger conflict so communities benefit from and
support tiger conservation.

Independent of government action, s ectoral leaders must also begin to explicitly consider tigers an d
related biodiversity  considerations . Industry has numerous options  within the mitigation hierarchy ,
including having explicit tiger conservation goals, effective stakeholder engagement, environmental
management systems, and biodiversity offsets. Emphasiz ing concentrated lower -impact forms of
development, whether via run -of-river or railroad infrastructure, may assist tiger conservation.

Overall, voluntary approaches at an industry level that demonstrate leadership can play a critical

role in tiger conserv  ation.

Lastly, on a project level, engineers have various options available to them to ensure that habitat
loss, fragmentation, and induced impacts, such as poaching , are minimized. In terms of road

A Tiger Range Countries: Bangladesh, Bhutan, Cambodia, China, India, Indonesia, Lao PDR, MalaysialMlyanmar, Nepal, Russia,
Thailand, & Vietnam.



infrastructure design , the primary focus should be on op en-span bridges /bridge extensions , which
are likely to be both cost -effective and preferred by both large cats and their prey. Minimizing
paving and design that considers hydrological impacts is also important. Mining and hydroelectric
infrastructure  also has tiger -friendly options  available throughout the project lifecycle, and in
particular, attention should be paid to limiting ancillary road s and settlements and establishing strict
policies for workers with respect to hunting and poaching

Beginning wit h t he choi ces behind a SGb ruses eacefulddesign, o diget -ifriendly

construction practices, community engagement, strong assessments, monitoring, and adaptive
management to ensure that infrastructure does not interrupt natural ecological pro cesses. In
summary , while avoidance of all adverse impacts on tigers and biodiversity in general should be a

primary focus of any infrastructure planning , there is an array of policies and practices that can help
ensure that there is a future for wild tige rs.



1. Introduction & the Global Tiger Initiative

Over the years it has become apparent that public works that support the way of life of millions of
people in Asian countries 0 such as roads, hydroelect ric dams, and mining operations 0 have
contributedto t he | oss of the r e%Theloss sftigels s dfipartieulas dortcern as top
predators are critical to m aintain the overall health of various ecosystem processes . As apex
predator s at the top of the food chain, tigers help keep populations of both prey and lesser
predators in check *. Large, familiar animals such as tigers are often considered wildlife
ambassadors and therefore attract funding and wider conservation benefits . In addition,  tigers have
symbolized beauty, power, religious beliefs , and fierceness for more than 5,000 years °.
Unfortunately, tigers are listed as endangered on the IUCN (International Union for Conservation of
Nature) Red List and are listed in CITES Appendix | °. The ir conservationis a major focus of the IUCN
Species Survival Commission/Cat Specialist Group , and of many international and national non -

governmental organizations

Tigers are threatened primarily by a combination of a) poaching and illegal trade in tiger parts and

products and b) habitat fragmentation and loss ", Both of these threats require different and

immediate interventions as the rapid pace of infrastructure development, land -use change , and
population growth  continue s unabated th roughout Asia . The plight of the tiger in the face of these

threats meant thati n 2008 , various stakeholders, in conjunction with The World Bank, established

the Global Tiger Conservation Initiative (GTI) ° ito assi st t he-rangecourtriese n(TRCs)g e r
with their efforts in restoring “wThe @orld Banle has beennahd t hei r
continues to be, active in development projects as well as specific integrat ed conservation and
development projects (ICDPs) in or adjacent to Tiger Conser vation Landscapes (TCLS)
Accordingly, it shares the challenge of tiger conservation along with various tiger range
governments and non  -governmental organizations.

11

In the report A Future for Wild Tigers 2, tiger experts identified infrastructure , hoting transportation,

mining and hydroelectric infrastructure in particular , as major contributing factor s in habitat
fragmentation and conversion in TCLs. Having identified the need to generate so -call ed-fAtige
friendly i nfrastr greeh unfrastiu cumre ($G3) noetre purpose of this paper is to develop

a set of multi -level tiger-friendly options (at a policy, sector planning, and engineering level) based

on best practices for  government officials , financing agencies, and project managers. These option S

wi || highlight the basic el ements thr oupgdmnmongt opmalmsiteoj ect 6
selection, design, operations , and construction) for roads, hydroelectric dams, and mining

operations in TCLs . SGI is defined as infrastructure that avoi ds tiger habitats, minimizes

and mitigates adverse impacts through tiger -friendly design, and compensates for any

remaining damage to have a net positive impact

The ultimate goal is that options presented in this paper will form the basis for improved de cision -
making and be incorporated into country -level tiger conservation plans, national conservation
policies, sectoral planning, and the construction  of local projects ®. In order to help determine where
policies were in place, and where gaps existed, the SGI team conducted a multi -level assessment of
the status of Tiger Friendly Policies and Practices in Tiger Range Countries (Appendix A). This was
then supported with an array of case studies highlighting best practices throughout the world

(Appendix B).

B At the World Conservation Congr ess in Amman, Jordan, on October 2000, the IUCN Tiger Conservation Resolution was
passed by consensus . It invit ed funding agencies and national, and local governments to desist from making financial
investments that adversely affect tiger habitats and to heighten the priority given to tiger conservation within their policies


http://www.seaworld.org/infobooks/Tiger/vocabutiger.html

2. Effects of infrastructure ont iger conservation

Tigers ( Panthera tigris ) are majestic symbols  in many ancient and modern cultures and have been
identified by various civil society groups and governments as being important to save from
extinction °. Tigers are on the brink of being extirpated from the wild andthe worl dés popul at
wild tigers has plummeted by 95% in just over a century, from an estimated 100,000 in 1900 to

approximately 3,5 00 today. Tigers, having already disappeared from Central Asia and Java and Bali
in Indonesia, occupy only 7 % of their historic range , and their range has shrunk by 40 percent in
the last decade alone 3. Tigers are divided into six living subspecies : the Bengal ( Panthera tigris
tigris ), Indochinese ( Panthera tigris co rbetti ), Malayan ( Panthera tigris jacksoni ), Sumatran
(Panthera tigris sumatrae ), Siberian or Amur (Panthera tigris altaica ), and South China tiger
(Panthera tigris amoyensis ), and three extinct subspecies: the Bali tiger ( Panthera tigris balica ), the
Javan tiger ( Panthera tigris sondaica ), and the Caspian tiger (  Panthera tigris  virgata) ©. The South
China tiger is critically endangered , with a s few as 20 individuals remaining in the wild 1% While the
subspecies 6populations vary in size and health, significa nt conservation opportunities exist for most

of the m. The rem aining tiger habitat  is spread across 13 countries and faces many challenges due to
human population growth and development pressures °. These pressures vary from country to
country , which entails that solutions must be customized for each country and region.

Tigers have been reduced in number throughout their range primarily due to a combination of
over hunting and poaching , loss of prey , and habitat degradation ~ *°>. While addressing the former two

factors is critical to stop the imm ediate loss of tigers , the latter driver, habitat loss, is typically a
result of either land -use conversion , usually for agriculture or human settlement , or infrastructure
development. Although the relative contribution o f infrastructure development to the tigerds o

is less significant than poac hing and land -use conversion , its magnitude should not be
underestimated °. In fact, investmentsin both  the urban and rural areas of Asia and the Pacific are
estimated to reach US$ 4.7 trillion dollars over the next 10 years to sustain growth in the region ,
with two -thirds of that amount going to new infrastructure . As economic development, resource
demand , and population growth continue to increase, infrastructure expansion will attempt to meet
transportation, mining , and energy demands. Moreover, given the historical failure of efforts to

avoid degradation of core tiger habitat, it is imperative that decision -makers consider long -term
environmental and economic impacts and n ot allow short -term political rationales to trump decisions
relating to core tiger populations and infrastructure si tting.

Habitat loss and fragmentation has already occurr ed within TCLs, where many protected areas have
become insular and often unable to support viable population of tigers ®. Thus, the creation of
effective corridors that connect protected areas, forest reserves, and large intact habitat blocks

using optimal approaches to conservation landscape design is essential in most TCLs  *". In 2007, i n
Asia and the Pacific , the terrestrial area designated as legally protected was around 10 % of total
land a rea, slightly lower than the global average *®. Forest s outside protected areas are also at risk in
TRCs. From 1990 -2005, more than half of the countri es in Asia and the Pacific for which data are
available reported net losses in forest cover.

Currently, only 30 % of the land area is covered by forest ; one of the lowest propo rtions among
global r egions. Four countries accelerated their loss of cover between 1990 and 2005: Vietn am,
Nepal, Indonesia, and Cambodia , with Indonesia and Nepal reporting the greatest loss es of more

than 20% of 1990 levels *°.

€ n a recent genetic study ( Driscoll C .A., Yamaguchi N . Bar-Gal G.K., Roca A .L., Luo S ., et al. 2009 . Mitochondrial

Phylogeography llluminates the Origin of the Extinct Caspian Tiger and Its Relationship to the Amur Tiger. PLoS ONE 4(1):
e4125. doi:10.1371/journal.pone.0004125 ), the authors concluded that P. t. virgata+P. t. altaica should be taxonomically
considered a single subspecies



The largest TCLs occur in Myanmar (249,389
km?), Russia (241, 868 km ?), India (197,199
Impact of Transportation Infrastructure km 2), Thailand (115,884 km 2), Indonesia
(88,314 km ?), and Cambodia (74,749 km  ?),
where controlling land  -use change and habitat
fragmentation  has been identified as a critical
issue ®.

1. Habitat 2. Mortality from 4. Barrierto
Loss Poaching and Traffic movement

Transportation infrastructure generates serious
direct and cumulative  adverse impacts if poorly
planned. Road density can affect  wildlife
movement, cause population fragmentation ,
and give people greater access to wildlife
_ : i EEEEL;f;m areas ?°; these impacts increase as road density
S e increases ?*** (Figure 1) . Roads often have
hahitat, faod, downstream hydrological impacts. Perhaps
most important , roads open up intact habitat

3. Population
Subdivision

Decreased

Increased B and create opportuniti es for poachers to reach
e wulnersbiltyto AN / remote areas which once provided refuge for
SHEFaIE \ / tigers and their prey . Roads also create the
..| / means for exporting tiger parts as m ost of the
™2 [Reduced Tiger Population iz ¥ P illegal tiger trade occurs by roads and trains =,
- While tiger populations may suffer few road -
l related casualties in an absolute sense,
Reduced Tiger Population Persistence because of their small population sizes the loss
of even a few individuals might lead to their

' o - 24 ;
Figure 1. Impact of transportation infrastructure (adapted from I(?cal extinction “. Roads oftgn produce induced
Jaeger,).A. Fahrig,L,and Ewald K.C Doesthe configurationof road networksinf  impacts and these cumulative impacts can

luencethe degreeto whichroadsaffectwildlife population® ultimately jeopardize tiger populations %,
Nonetheless ,  well -designed infrastructure
projects do have the potential to freeze and
even reverse the degradat ion of natural habitats and the loss of biodiversity % For a more detailed
discussion of the impacts of roads on tropical biodiversity, and the responses that governments have

begun, see Laurence et al. (2009) %" and Box 1 below.

Box 1:Simpang PulaKuala Berang Road Wildlife Viaducts, Malaysia

Major highways can cause act as significant barriers to wildlife movement
as they fragment habitat and increase roadkill. In r esponse to this issue,
in 2007, the Malaysian government completed the Simpang Pular

Kuala Berang road, and along with it, a first for Southeast Asia:

three wildlife underpass viaducts. These three crossing structures are
located in the valleys of Sungai Kelempai, Sungai Kembur, and Sungai
Purun and are intended to provide connectivity for large mammals

such as the elephant, sun bear, tiger, tapir, and gaur. While the

initial EIA had suggested fences to mitigate impacts to wildlife, the
Department of Wildlife and National Parks (Perhilitan) insisted

that the viaducts were necessary, along with a realignment of the

road further away from the Taman Negara National Park boundaries

to restrict access for poachers.

The curr ent trends in tiger numbers, habitat fragmentation, and infrastructure  development in Asia

underscore the fact that project -level mitigation effort s to date have not  adequately included tiger

conservation programs . Moreover, the trends highlight the need for more comprehensive policies,

regulations, and protocols to safeguard tiger populations and TCLs from poorly conceived

infrastructure -sector planning and investments. Begi nning with the <choices be
8



location (see Appendix D), SGI uses caref ul sector -planning design, community engagement, strong
assessments, monitoring, and adaptive management to ensure that infrastructure does not interrupt

natural ecological processes. However, making infrastructure projects tiger -friendly is only a part of
the complex actions need ed to be adopted to address the impacts of encroachment, land -use
conversion, poaching , and illegal trade . While the situation for  tigers in the wild is critical and
challenging , there are still excellent opportunities for governm ent officials, business
owners/operators, engineers, and local communities to ensure the development of  SGI.

3. Multi -level options approach

Because traditional project -based mitigation  has proven insufficient to halt habitat fragmentation

and tiger popula tion declines, a multi  -level approach is proposed here. Beginning with international
conventions and frameworks, tiger -friendly infrastructure must be driven and supported at the
national policy level, the sectoral planning level , and finally, at the proje  ct level.

All the tiger -friendly infrastructure options presented below can be framed in the context of the

mitigation hierarchy (Table 1) : first avoid, then minimize, then rehabilitate /restore, and then finally,
when all options are exhausted, compensat e. In other words, avoidance, which lies at the top of the
mitigation hierarchy, should be the primary aim of any policy or program designed to save wild
tigers .

Table 1: The Mitigation Hierarchy

Avoidance the preferredmeasures taken to avoid creagirimpacts from the outset, such as careful spatia
temporal placement of elements of infrastructure, in order to completely avoid impacts on certain compc
2T OA2RAOSNBAGED® ¢CKAA NBadzZ 6a Ay | OKFy3asS G2 |
Minimization: measures taken to reduce the duration, intensity and/or extent of impacts that cannc
completely avoided, as far as is practically feasible.

Rehabilitation/restoration: measures taken to rehabilitate degraded ecosystems or restore cleared ecosy
following exposure to impacts that cannot be completely avoided and/or minimized.

Offset measures taken to compensate for any residual significant, adverse impacts that cannot be a
minimized and/or rehabilitated or restored, in order to achieve & loss or a net gain of biodiversity. Offse
can take the form of positive management interventions such as restoration of degraded habitat, ar
degradation or averted risland protecting areas where there is imminent or projected loss of biodityers

With the mitigatio  n hierarchy in mind, the remainder of this paper sets out various options at the
policy, sectoral , and project level.

4. International context and national policy -level options

TRC governments are in the position to set the stage fo r tiger conservation as it relates to
infrastructure development. With a mandate to drive the economic, social , and environmental
wellbeing of their respective countries, government s, through their  policies, can have a profound

impact on tiger conservation

International agreements often form the basis for national legislation. International expectations are
usually harder for governments to ignore than local pressure. All TRCs are parties to the Convention

D Note: The World Bank also subscribes to the mi tigation hierarchy via its safeguard policies including Operational Policy OP

4.04 Natural Habitats , which looks to avoid habitat impacts and minimize/restore habitats. The Bank promotes and supports
natural habitat conservation and offsets. The Bank does not support projects that involve the degradation of critical natural

habitats. Mitigation measures include, as appropriate, minimizing habitat loss (e.g., strategic habitat retention and post -
development restoration) and establishing and maintaining an ec ologically similar protected area.



on Biological D iversity (CBD) and , as signatorie s, have legally binding responsibilities . Such
commitments set  the stage for biodiversity conservation and  theoretically require  countries to create
legislation to protect  threatened species including tigers ; however, protecting tiger habitat s is not an
explicit obligation being enforced through the CBD. The Global Tiger Forum (GTF) recognizes that

efforts by National  governments, both individually and as parties to multilateral agreements such as
CITES, require additional and complementary support to guara ntee the survival of tigers in the wild.
Furthermore, subsequent to the first general assembly of the Global Tiger Forum in 2000 , all TRCs,
with the exception of Laos, have developed , updated , or approved National Tiger Action Plans
(NTAPs) E. These NTAPs give TRCs an opportunity to develop innovative approaches and more
effective actions to address the multiple threats faced by tigers in the wild. A common approach to
the implementation of NTAPs is essential. NTAPs need not only to identify the threats pose d by
infrastructure , but also should underscore the inclusion of tiger -friendly development policies as part
of the planning of infrastructure projects near or within existing TCLs through adequate political
support, financing, and legislation. There are n umerous policy options available to decision makers
which, in some cases, can be tailored to be sector -specific.

Of particular note is a suggestion put forth by the GTI -SGIlteam to develop fino goodo ar

critical state of wild tiger populations , it is suggested that all core tiger habitats that are acting as

source populations be designated as fAno go {seeasecdoms.1 f or i r

for more details) . I't is the GTlId&ds hope that gover nmentuetigera-n

friendly infrastructure through a commitment such as this at the Year -of-the - Tiger Summit

In addition to such commitments, t he following are highlights of some of the primary options and
tools available to government officials (a more comprehen  sive list may be found in Appendix C):

9 Land -Use Planning Policy/Framework . Arobust and system  atic national land -use planning
policy is the foundation for avoiding impacts to TCLs. By concentrating development in lower -
value habitats with existing human p resence, areas of higher biodiversity value, including core
tiger areas, can be spared for tigers and provide critical ecosystem services at the same time
Fragmentation " analyses can be a useful tool to inform designation of fAno goo
Furthermore, Spatial Decision Support Systems (as illustrated in the NSEC SEA,; see Appendix
K) can provide an intuitive and accessible approach to delineate suitability layers for
infrastructure investments and to identify vul nerability zones and avoidance/ mitigation
mea sures for land -use planning

9 Tiger Corridor Identification : N ational -level tiger corridor analyses, such as that for Terai
Arc?®, are another valuable approach that can inform both the NTAPs, as well as tiger -friendly
infrastructure planning. These analyse s identify particularly important movement corridors for
tiger populations, and can help to ensure connectivity between source populations and
available habitats. Avoiding infrastructure development in these corridors should be a primary
policy aim and sho uld be a part of a comprehensive land -use plan .

9 Protected Area Networks . Protected area (PA) networks form a critical part of tiger habitat
conservation and should form a cornerstone of any NTAP and land -use framework. Ensuring
optimal overlap with TCLs and connectivity between PAs should be an explicit policy goal. It
should also be noted that infrastructure projects (via offsets such as those noted below) can
provide transfer funds for PA establishment and management. Software t ools such as
MARXAN?® can be helpful in optimizing PA networks and informing land - use planning

i Financial incentives: Programs designed to provide incentives to avoid (and to a lesser
extent minimize, rehabilitate , and compensate) adverse impacts on TCLs can be put into place.
These can come in the form of expedited approvals, lower interest rates, taxation benefits, or
direct cash subsidies. Encouraging the adoption of voluntary sectoral market certifications,
such as Forest Stewardship Council (FSC) , through various means (such as n ational
marketing), can be an inexpensive way to improve tiger and biodiversity management within a

E NTAPs in Bangladesh, India, Nepal, Russia, Thailand, and Vietnam are in the process of being updated.
F Fragmentation is defined as a disruption of ecological interrelation between two locations and structurally as obst aclest o the
movement of animals between separat e patches of habitat.
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given sector.  Experience from around the world,
particularly  in the industrialized countries, indicates
that a combination of financial incentive  program s,

Box 2: Compensation Schemes

Case Study A: Brazilian

aggressive  subsidy  reforms, energy - efficiency Environmental Compensation Law

policies , and renewable -energy legislation can all be In 2000, Brazil passed a legal act based
powerful motivator s for affecting development on t he i ppaydout @ ris n dti
patterns.  When the appropriate  government requir es that development  projects with
institutions  implement and enforce these sorts of a significant environmental  impact
policies in conjun ction with private players and  the  (détermined via —an EIA)  must
domestic financial sector it can go alongway toward  compensate for biodiversity losses by

paying a sum (the specific amount

greening infrastructure . It is also worth noting that varies by the degree of the impact)
incentive schemes can be put into place not only for e B At e i 65 o (el
developers, but also for local communities to help project costs and  more than 6% in the
encourag e tiger conservation (and thus not request case of sensitive rainforest. This money
further infrastructure development). While such is paid to the National System of
integrated  conservation and  development  projects Protected Areas (locally known as
(ICDPs) have met with mixed success, with SNUC) to set aside conservation  and
improvement,  such projects have the potential to sustainable -use units. While the project

developer proposes how the money
should be used, it is the enviro nmental
authority (national or regional) that
makes the final choice, with the money

support and drive tiger ¢  onservation and focus
development away from key habitats. Developing
such tiger projects could also potentially reduce

human -tiger conflict. ultimately used to create and maintain

Regulatory controls: Legislation is always an option only strictly  protected areas. **

available to governments as a means of controlling

infrastruc ture development. Whether  through Case Study B: Compensatory

permitting processes or environmental acts, the Afforestation Fund in India

government can use legal penalties as disincentive S

to projectéos adver s etigeys. Thdsé e In 2002, the Indian Supreme Court

regulatory controls are often sector specific and can ordered that any development project

include requirements such as E nvironment Impact on forest land would have to pay the

Assessments  (E 1As),  Strategic  Environment intangible  benefits against loss  of

Assessment ( SEAs), financial sureties related to forests (in Net Present Value) in addition

restoration, and legal measures related t o preventing o ifne IOS.S‘ o =S, Wi SRS [fEhg

tiger poaching and prey hunting. charged _tlII then as a comp_ensatory

. afforestation cost. The scheme is ca lled
o Environmental I mpact Assessments : EIAs Compensatory Afforestation Fund and is

are of parti cular importance in m  ainstreaming to be administered by the
environment al and  social issues into Compensatory  Afforestation Fund
infrastructure  development and merit additional Management and Planning Authority
consideration . National environmental (CAMPA). The value of forests for this

regulation s in most TRCs have reference s to purpose was set at an ad hoc amount
ElAs, but only in the past 10 years have between Rs 5.8 and 9.2 lakh per hectare
countries impl emented formal regulations g;%rci(:; ﬁ\?gotoar;(;ylioggeUSPt)iminiee
making EIA s mandatory for projects. The '

. : . The money from various states was
degree of maturity and quality of environmental pooled into a central fund, to be

assessment practices varies from country to managed by CAMPA. As of July 2009, Rs
country , with  implementation  challenges 11,000 crore, (approx 2 billion USD)
existing almost everywhere. Some , including had been collected. The money will be
China, India, and Indonesia , have well release in phases; Rs 1,000 -crore
developed EIA policies while Bangladesh, (approx 200 million USD) every year for
Myanmar , and Cambodia are at an earlier stage five years. Each state will get an amount
and t rying to build basic capacity. Countries PSS U Gl Vel
such as Vietnam and Lao PDR are in between
Appendix A provides a full breakdown of E A regulatio ns and other efforts  inthe TRCs.

o Strategic Environmental Assessments . Strategic Environmental Assessment (SEA) i S
an analytic and participatory approach that integrates environmental considerations into
policies, plans , and programs and evaluates inter -linkages with econ omic and social
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considerations. SEA is a relatively new concept and only China and Vietham currently
hav e regulatory framework s for conducting SEAs. SEAs are necessary in many cases

because only a relatively small proportion of proposed act ions and decisions are subject
to EIA. Furthermore, ElAs are conducted at a later stage in the decision -making process |,
after selection of major alternatives is complete . Because tiger populations are most

affected by the cumulative impact s of infrastructu re sitting, the EIA process is often too
late to effect change. SEAs provide the opportunity to identify and avoid TCLs earlier in
the development process , saving money, time , and tigers.

9 Biodiversity/Tiger Offsets : Major infrastructure projects also offer unique opportunities to
create and enhance the connectivity of critical habitats for tigers . Compensation actions have
been described using numerous terms including 60bi odiversity of fset
mitigationo, 6compensatory avatiors benefita t ,0 0 nabn,d  &bneentv i
enhancement o6, a nisea Box 2) t. Hewewer, offsets are actions of last resort, to be
taken only after all reasonable measures have been taken first to avoid and minimize the
impact of a development project and th en to restore biodiversity at the site?®. The goal of
biodiversity offsets is to achieve no net loss and preferably a net gain of biodiversity on the
ground with respect to species composition, habitat structure, ecosystem function , and
peopl eds ubuelvalueslassoaiated with biodiversity %0,

Various mechanisms for financing offsets includ e tax and subsidy shifts, protected -area
transfer funding, and payment for ecosystem services (PES) schemes. Of particular note are
both adaptation efforts and the emerging market for carbon sequestration through reduc tion of
emissions from  deforestation and  forest degradation (REDD) . To date, TRCs have shown a
strong interest in advancing and incorporating these instruments in to their environmental
portfolios. ~ While the proposed REDD schemes do not necessarily target areas of high
biodiversity value and core tiger habitats 3 there are opportunities to combine ecosystem -
based mitigation (  forest/soil carbon capture and sequestration), ecosystem -based adaptation
(ma intenance of habitat and ecosystem services), and tiger -habitat conservation %234 Similar
opportunities exist around the emerging discussion of biodiversity offsets within the Business

and Biodiversity Offset Program (BBOP).

Lastly, but critically, i n add ition to the various policies, regulations, and fiscal measures noted
above , dedicated and properly resourced institutions  with strong governance mechanisms will be
indispensable to create an enabling environment for greening infrastructure. Enforcement an d
ensuring compliance has often proven to be a challenge to tiger conservation in TRCs and should be

a strong focus of all TRC governments to ensure the success of policy  -based solutions

Box3:Re-r outing Russiabds Siberian Pipeline to Save Endanger

In 2004, the Russian government annced that the state2 6 Y SR O2 YLI y& ¢NI yaySTia ¢

pipeline to transport oil from Siberia to the Sea of Jabél’rhe pipeline would end in Perevoznaya Bay, southwes
Vladivostok. Perevoznaya Bay forms a territory of KedrovayaSeaté Biosphere Reserve, fzaistern Marine Reserve
and Barsovy federal wildlife refudea 2 NB G Kl y wmpo: 2F GKS FyAYlLf aLSOASa

including the Amur Leopard inhabit these aréas.number of national and inteational NGOs launched a campaign
change the pipeline route and terminal site in order to protect the endangered species in the region. After a sg
reviews by both the Ministry of Natural Resources and the federal expert committee, combined siithbyi President

t dziAyQa NBLINBaASYyGlFdA@S FT2N) G§KS wdzardufe thg pipelineNid sdnkevétérminahsifs
in Kozmino Bay. This project demonstrates that both natural habitat conservation, specifically big cat crseavet
construction of large infrastructure projects can occur simultaneously if there are adequate stakeholder consudtatio
political will.

1. http://www.tigrisfoundation.nl/cms/publish/content/showpage.asp?pagelD=24
2. http://www.panda.org/what_we_do/successes/?96640/Worlds -longest -oil - pipeline -re-routed -in-Russias -Far-East-
endangered -leopard -habi tat - spared

s 6,
C onme
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Table 2: Summary of national policy options

Level Project LifeCycle] Option

Landuse planning framework (including strengthening property rights, restrictions, tiger
corridor analysig

Designingorotected-areanetworks (newPAg strengthening existing PAs)

Enironmental Impact Assessments (EIAs) (including mandating stakeholder engageme
fragmentation analysis)

Strategic Environmental Assessments (SEAS)

Leveraging tiger/biodiversity funds from infrastructure project as compensation mechani

Applicable to all| paymant for ecosystenservices (PES) schemes including caiREDD)watershedservices,

National Polic
Y stages andbiodiversity offsets

Tigerfriendly construction permits

Restrictions on ancillary infrastructure development

Promoting and providing incentives fdtexrnative livelihoods such agco-tourism/tiger
viewing as integrated community development projects that support tiger conservation
Strong compliance monitoring and enforcemend institutional strengthening

Legal requirements regarding financial suesti

Remediation andemoval of ancillary infrastructurenforcement

5. Sectoral-level options

Having indicated some of the = governmental policy instruments that would make infrastructure tiger -
friendly, the next step is to explore sectoral -level options. Sectoral options must begin with the
acknowledgement that developers and financial institutions have a significant role to play in wild

tiger conservation as itrelates to infrastructure development . While economic development is highly
desirable, there is a general appreciation that it cannot come at the expense of social and
environmental values . As developers have often learned, ignoring these values carr ies significant
risk,, from project delays and legal battles to bad publicity and mitigation costs. Inv ariably, finding

solutions that meet the so -called dAtriple bottom I, iamdeedvirofnenta wal mi- c ,

being) i s in eve?.yBaseed dns thid premise, theret are a number of actions that the
private and public sector s, infrastructure  being mainly in public hands in TRCs can take throughout
the lifecycle of an infrastructure project (see Appendixes E,F,G,H).

At the forefront of sectoral options are sector -level plans . This report suggests that  all sectoral plan s
rooted in an SEA shoul d include a fragmentation analysis , tiger -specific considerations about TCLs
and core habitats, funding transfer mechanisms including PES, offset options, and minimization of
cumulative, ancillary , and induced impacts. In addition to planning, sectors can commit to adopt
voluntar ily best practices and seek additional training and awareness -building for their workers. The
remainder of this section will assess the lessons learned at a sectoral level then explor e these
various options.

5.1 Lessons learned and volu ntary adoption of best practices

The loss of biodiversity, including the decline of tigers, has allowed researchers to learn a great deal
about ameliorating the affects of human activity such as infrastructure development on biodiversity
Successful SGI projects designed to im prove populations of large carnivores often empl oy the

following best practices

1 Commitments to entirely a  void large, intact  habitat blocks  with core tiger populations
1 Identification and use of natural corridors to situate wildlife crossings .
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1 Innovative and locally -customized engineering  and design .

1 Environmentally -friendly operations with environmental management systems that explicitly
take biodiversity (such as tigers) into account when examining significant impacts.

1 Explicit goals to restore native h abitat and provide fnet positive i mpact o
related to biodiversity . Efforts to establish new protected areas are started during project
preparation when impacts are identified

 Community -based environmental awareness/educati on programs .

1 Robust monitoring and evaluation plans that are implemented at an early stage

1 Strong, independent  environmental impact assessments conducted by a ccountab le
consultants .

1 Well-defined terms of reference with explicit tiger (and other biodiversi ty) goals.

1 Early involvement of stakeholders to improve project design, operation, and management

1 Careful considerations related to construction including the t iming of construction, rules for
contractors  (especially related to hunting/poaching) , hoise and dust abatement during
construction, and restrictions around settlement and ancillary development . Induced effects
of camp followers and boom towns that accompany large infrastructure projects in or near
tiger areas should also be closely monitored and removed as part of the overall plan.

1 Localized projects enable more in -depth, site -specific actions such as good environmental

management programs (EMP) during construction and post - project monitoring 2.

Furthermore , EIAs in TRCs are at various stages of maturity in terms of their coverage of
environmental and social impacts (see Appendix A for full details) . In the course of developing this
paper, several learning points emerged around the problematic areas for EIA implementation. These

challenges can be ca tegorized as follows:

EIA Implementation: Timing issues are a common problem  throughout the  TRCs. Often the EIA
starts when decision s on the project , including design, site , and construction preparation , have
already been made. The EIA/SEA is often implem ented too late to have a meaningful impact

Government Models : In many cases the environmental offices responsible for safeguarding the
environment are under the authority responsible for the projects. It is thus hardly possible for them
to make a truly  professional or independent evaluation. Furthermore, biodiversity concerns (raised
through EIA/SEA ) can be perceived as costly issues with the potential to prevent foreign investment

Enforcement and Penalties : Pursuit of s hort -term economic benefits ove rride considerations of
longer -term costs (including the degradation of ecosystem services) and become a main  driver of
weak enforcement  of laws safeguarding biodiversity (such as the widely established legal statues of
ElAs in the region). The recestndr msEd Ai napp@priatelyaillustrates this problem. Thirty
projects, mainly in the power sector a nd involving investment of US $1.3 billion in total, were
suspended in 2005 by the State Environmental Protection Administration because they had been
im plemented without application or approval of EIAs % _In this case, developers knew that the
penalties associated  with government regulations were too low to prevent  them from carrying out
these type s of projects ; they simply accepted the penalties and went ahead with the development.

Authority  Channels and Agencies: Thereis poo r coordination atboth local and central levels. The
authority of the environmental agency to formulat e and implement EIA guidelines is disregarded
during the processes  of evaluatio n and approval of EIA reports, especially when the projects are
under the authority of the sector ministries. Effective coordination can become quite complicated for

cross -agency projects and it is critical that political support exists for environmental a gencies to
ensure proper environmental procedure s are followed

Public Consultation and Information Disclosure: Consultation is typically an evolving area in
the implementation of E IA/SEA in the region.  There are numerous possible explanations for this
trend, including h istorical top -down administrative traditions in many countries.  Public consultation
is also impeded by the small number of effective information channels  available to the public, and
the limited time givento members of the public to assess the information, understand the process ,
14



and express opinions,  despite the fact that these activities are often stipulated in the regulations.
Finally, in many casest here are no mandatory actions or decisions that must be taken in response
to concerns an d complaints raised by the public

Resources:  There is often modest  funding to collect data. From initial  baseline data to follow -up

monitoring and related activities, a lack of environmental information often affects the assessment
and evaluation of  infr astructure projects . For example, i n Indonesia baseline research on  ecological
areas at the national scale, which is the precondition for regional EIA s, is far behind schedule
because of lack of resources. In contrast , extensive monitoring of highway modif ications in Banff,
Canada, has resulted in improved design, reduced cost s, and strong conservation results. This
problem is further compounded by a paucity of qualified staff in governmental agencies. Ultimately,
resource constraints result in deficient da ta sets, inadequate conservation science , and poorly

informed infrastructure development.

Growth  Paradigms : The prevailing paradigm of profitability and development is via growth and

economic expansion. At a sectoral level, businesses and government s need to re -evaluate this
approach in an effort to disti nguios hA pbpertowaecehne sfi nsourcehdo aasn d
development (transportation), demand management (water and energy), and recycling (mining) all

present opportunities to increase profits an d devel opment (fAbett ehi® na elacend op men
additional infrastructure in intact habitats (fAimoreo deve

In light of these various lessons learned and the derived best practices, one of the first options

available to sectoral leaders is to commit to voluntarily follow best practices. Sectors have a long
history of such commitments . Examples include the chemical industry 6 $Responsible Care voluntary
commitment ,* and the industry -created Sustainable Forestry Initiative %, Developing an equiv  alent

commitment related to tigers, or biodiversity more broadly, is one option available to sectors.

5.2 Strategic Environmental Assessments and Environmental Impact

Assessments
A second option at the sectoral level involves strategic planning including cond ucting Strategic
Environment Assessments (SEAs) . These should be conducted proactive ly at the initial stages of the

decision -making process . SEAs serve as an early warning tool regarding the  long -term cumulative
induced , and ancillary impacts of a policy, plan, or program , as compared to EIAs , which are
project -specific and usually conducted atthe end of the decision  -making cycle . For example, an SEA
of a land-use plan can take account of tiger habitat fragmentation associated with proposed
developments, or an SEA of a national road -building program can address its implications for an
entire TCL.

SEAs complement the environment and social impact assessment process by streamlining their
scope and costs by ensuring that project proposals are set within a policy framework that has
already been subject to environmental scrutiny 9,

The SEA process has to be rooted in legislation as an approach to sustainable development rather
than only to mitigate damage, or even as an end in itself 0. The process has to link  with other policy
approaches, ensuring the sustainability of the outcomes , and has to be integrated into all phases of

the planning process from the earliest stage rather than applied as a separate procedure. Different
levels of integration include ~ *:

1 Vertical integration of assessments , Which are undertaken at different stages in the policy,
planning ,and pr oj ect c yicseedrigfred2t) er i ngod

1 Horizontal integration of assessments , thatis, bringing different types of impacts 0
environmental, economic , and social 8 into a single overall assessment at one or more stages

in the planning cycle;
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1 Integration of assessments into decision -making, thatis, integrating the assessment findings
into decision -making at different stages in the planning cycle.

The broadn ess and complexity of biodiversity issues require S a participatory mechanism
Biodiversity -inclusive SEA s and EIA s can facilitate transparent decision -making process by serving
as platforms for public participation . They can also provide operative framewor ks through which
ecosystem service valuation approaches can be practiced . Impact assessment should be adaptable

to local planning processes and not be an @dd-ond process. Although we have mainly focused on
large -scale sectoral plans, it is equally importa  nt to include biodiversity -inclusive EIAs and fitiger -
friend ly filters o in small rural infrastructure (e.g., rural roads, water) projects in or near tiger core
areas. These projects are usually carried out by rural development agencies and townships or
muni cipalities with little oversight and without sufficient necessary  environmental planning before
construction . As a result, these projects are very likely to increas e fragmentation of core habitats
and the likelihood of additional encroachment and illegal t iger hunting and trade . Given the
evolution and uneven degrees of maturity of EIAs in TRCs , We propose using adequate legislative
and political channels to strengthen EIAs and to incorporate SEAs throughout TRCs. Both
instruments can help conserve tiger po pulations , assuming that tiger -friendly filters are
mainstreamed into the planning, design, and construction of infrastructure projects regardless of
their scale.

Stages in the
Development

Cycle
e Feedback to higher
Plans & = —— levels of planing &
Programs decision making
e ——
Increasing
levels of

detail

Implementation
& Monitoring

Figure 2: A tiered approach to SEA and project level EIA

5.3 Avoidance policy and land-use planning in priority TCLs

Another sector -level option is to voluntarily committo a tiger -friendly approach to land -use planning
that evaluate s the consequences of potential land -use change on core tiger populations and
habitats. Here we present a framework, flowchart (Figure 3) , and spatial methodology to help
integrat e tiger -friendly policies into land - use decision making and apply the avoidance principle in

global priority TCLs.

A key step included in the more detailed flowchart of Appendix D involves t he application of GIS
cost-surface analysis (see  Appendix D, question 2a example ). The cost -surface approach involves
scoring various areas depending on their suitability for tiger s; high- and low-cost areas are then
mapped against proposed infrastructure to evaluate thresholds for Afgoo
surfaces could also guide the degree or cost of mitigation or compensation . This approach could
safeguard tiger populations from further infrastructure development in priority TCLs (Appendix J).

It is recognized that the priority TCLs presented in Appendix J are clusters that need further
refinement and prioritization ; however they provide a useful framework for applying the tiger -
friendly policies presented here.
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Research indicates that avoidance i s the least costly solution to environmental problems created by
major infrastructure project s in high biodiversity areas “**. Linear infrastructure is frequently
associated with economic development, but it is often implemented without consideration for its
economic feasibility or efficiency in terms of all  of the costs, beyond planning and construction,
associated with deforestation, habitat fragmentation, habitat degradation , and loss of ecosystem
services within or near protected areas *. Unfortunately, it is not uncommon to see poalitical
discussions inclined to approv e economically inefficient projects. Frequently overlooked in road
infrastructure development projects are the environmental and longer -term social and economic
costs of the project (see , for instance, the cost-benefit analysis for Madidi NP in Appendix K).
Appendix K summarizes not only exemplary cases but also current challenges and potential policy

options for following the tiger -friendly policies presented here.

Major cumulative impacts from infrastructure projects could easily occur in priority TCLs if the

avoidance principle is disregarded (see Appendix ). TRCs including China, Vietham, Lao PDR, and
Thailand are already including avoidance and mitigation principles in major infrastruc ture projects
(see Appendix K).

Initial COMMUNITY
ENGAGEMENT

Question Deciding Wher ite an
Is the proposed infrastructure project ecid 9 ere tp Site a
area within a priority TCL? Ipfrastruct.ure Prolect
The site-selection process should
ST © begin as early as possible_in the
Does the National Tiger Action land-use planning and project
Plan, or other legislation, prohioit . ' ©S ; ; ;
: , P lifecycle. The flowchart depicted in
development of the proposed . . .
infrastructure in the area? F'gur? 3 helpg to |dem|fy anq
prioritize the risks and benefits of
working in a certain area and
guide choices about whether to

No

Conduct

STRATEGIC e Yes pursue specific infrastructure
ENVIRONMENTAL o lation p."[’t'h't: o development opportunities within
ASSESSMENT (SEA) populations in the area?
or near TCLs. TheSGlI
TIGER-SPECIFIC MITIGATION & . .
COMPENSATION recommends evaluating impacts at

Integrate tiger-friendly infrastructure
measures throughout the project life cycle
(See Project and Sector Options).

all levels, encompassing the
appropriate temporal and spatial
scales,in priority TCLs. Basically

Question 8

i riority TCLs containing tiger
What is the resulting level of |sthg:ee:;:1:::mity p Ity b b'g 9 d
T S 1 populations, core habitats, an
consent with the

EIA)? High: Concerns
due to extensive
biodiversity

I'high threats

protected areas should be
avoidedif governments are unable
to apply tiger -friendly policies
through a valid process. Even if
the governments apply tiger -
friendly policies but cannot
mitigate impacts adequately, they
should stop the project in the
priority TCL area and perform

project?

Low: Some concerns
which can be dealt
with through the
mitigation hierarchy

BIODIVERSITY PLAN,
mitigation hierarchy
planning and further

community engagement

. e o . . alternative analysis. An expanded
Figure 3: Simplified smart infrastructure planning flowchart and more detailed flowchart

(see Appendix D for a more comprehensive version) including specific planning steps

and mitigation hierarchy
requirements is presented in
Appendix D.
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Successful SmartGreen Infrastructure
projects designed to improve
populations of large carnivores often
depend on commitments to entirely
avoid large, intact habitat blocks with
core populations. Biodiversity-inclusive
and tiger- friendly SEAs and EIAs can
provide the operative framework to
identify avoidance priorities and
adequate mitigation activities during
the project lifecycle (see Figure 4).

Land Use Planning
(SEA & EIA)

T

Mitigation

Increasing EP Costs

@ voidance Tiger Friendly Infrastructure
Top 8l policy Policies
w/fin Priority

TCLs

Planning - Design - Construction - Operation

Figure4: Relationship betweerenvironmental project costs,
projectcycle time line priority TCLs, anthnd-useplanning

5.3.1 Global priority TCLs and development restrictions

WWEF, WCS, Smithsonian, and Save t he Tiger Fund identified 76 Tiger Conservation Landscapes
(TCLs) across the ti geft.0%Lsrtendnta bendustaged, loffeting the potential to

form even larger landscapes if habitat connectivity between them can be reestablished. For
example, there is a cluster of TCLs in the Terai Arc of India and Nepal; another set in central India;

and another in central Indochina, including Myanmar, Laos, and Thailand (see Appendix J). Such

TCL clusters are large expanses of suitable habitat separated by 4-km or longer stretches of terrain
hostile to tigers

Several TCLs cross political boundaries, and each mainland TRC hosts part of at least one
transboundary TCL. For examp le, the Northern Forest Complex -Namdaph a-Royal Manas has within

its boundaries six  different biomes and crosses the boundaries of Bhutan , Myanmar , and India . The
Russia Far East bi oregion contains two TCLs, including
This TCL is primarily in Russia, but extends into northeast China, which has r ecently recorded tigers

on its side of the border ~ *°.

There are a total of 342 nature reserves (including those in all IUCN categories) representing 23.1%
of the land area within all TCLs. Restricting those protected areas to those in IUCN Categories |
thr ough IV , TCLs form 12.5% of the land under protection . More than 87 % of major core tiger

habitat is not protected in TRCs 6.

Scientists developed a method to prioritize the TCLs 47 with the assumption that tiger populations in
larger habitat areas would be more resistant to future disturbances. They established three well -
defined priority levels:

1 Global priorities for tiger conservation

1 Regional priorities for tiger conservation

1 Long -term priorities for tiger conservation

G

S Global Priority TCLs are classified as Class I: landscapes that have habitat to support at least 100 tigers, evidence of
breeding, minimal -moderate levels of threat, and conservation measures in place.
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Intotal, 20 TCLs are i G| o b a titiesFor TigerCon s er vati ond r epr emapnbiomesgndal | t h
bioregions where tigers occur ~ “®. Global Priority TCLs  are the best places to conserve tigers based on

ecological, conservation, and threat criteria, and therefore form the framework for ap plying tiger -

friendly policies in terms of infrastructure development.

Critically important for global tiger conservation are two areas that represen t no less than seven
biomes among them: the Russian Far East a nd the Northern Forest Complex -Namdapha -Royal
Manas. When combined with  Corbett -Sonanadi, the Tenasserims, the Southern Annamites, and the
Sund arbans, these six TC Ls capture the largest areas of habitat within all the major biomes for
tigers across the ir range . All of these areas have breeding pop ulations and some conservation
measures in place.

A new genetic study found that the Bengal tigers living in India have much higher genetic variation

than wild tigers elsewhere. Despite having experienced recent demographic declines and extensive

habitat loss, wild tigers inIndia retain 76% of the mitochondri al diver si
nuclear genetic diversity and are adapted to a greater diversity of habitats than tigers elsewhere .

The study also identified a few protected landscapes in India with high tiger densities and potential

habitat connectivity. Conservation efforts mus t be focused in places such as the Western Ghats,

Central India , and the alluvial flood plains in the Himalayan foot hills that potentially support large,

high -density ti ger populations. India 6 stigers are thus critically important from demographic,
evolutionary , and ecological perspectives for the future survival and recovery of the species.

Accordingly, t he SGI team identified @ n-g o @reas based on the following criter ia: global priority,
presence of tiger populations, growing threats, high biodiversity values , and genetic variation . The
no-go areas thus identified are

Russian Far East -Northeast China

Terai Arc Landscape of India and Nepal

Northern Forest Complex -Namdapha -Royal Manas (Bhutan/Myanmar/India)
The Tenasserims Semi  -Evergreen Rain Forests of Thailand and Myanmar
Central Western Ghats (India)

Central Indian Landscape (India)

The Southern Annamites Montane Rain Forests of Lao PDR and Vietnam
Sumatr an Lowland Rain Forests (Sumatra)

Lower Mekong Forest s (Cambodia, Lao PDR , Vietnam, and Thailand)
Peninsular Malaysian Rain Forests (Malaysia and Thailand)

©CoOoNoO~WNE

|
o

The list could be further refined using GIS to show where  major ongoing and proposed infrastructu re
projects overlap with the above areas; however , securing tiger populations and core habitat s in the
largest TCLs will be critical to meeting the goal of restoring tiger populations. This will not be

possible without effective trans -boundary conservation efforts, expanding the network of protected
areas, creating buffer zones, restoring connectivity between patches of actual habitat within

landscapes , reducing poaching, securing long -term funding, and applying stringent infra structure
development policies that factor in poverty reduction and reduce human -tiger conflict so
communities benefit from and support tiger conservation.

5.4 Professional training and awareness

Finally, sectors have a history of coming together to provide professional training and cer tifications
or accreditations  for their professional members . Leadership in Energy and Environmental Design
Accredited Professional, or LEED AP *°, is an example. S ectors often offer training to their members

to enhance credibility and ensure that profession alism is maintained. The various sectors that
develop infrastructure often have little experience dealing with biodiversity challenges, let alone the
specifics of tiger  conservation . Developing tiger -specific training for workers, from the on -the -
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ground co nstruction workers, through the project managers, and right up to designers and
engineers , on how to build  SGI would be very helpful.

To help facilitate this, large institutional players may want to consider some of their available
instruments for capacit y building. For example , the World Bank Institute has committed more than
US $1 million dollars to build a fiConservation and Development Network that will train hundreds of
rangers, foresters, and other habitat managers in the latest cutting -edge practices in biodiversity
management, with a specific focus on preservi’h gxteadnd
similar programs to the sectoral level is an opportunity that could be pur sued. T his would have
numerous benefits  in areas from sectoral pl anning to project design and implementation.

Box 4:The Aceh Tiger Monitoring Program
The Aceh Tiger Monitoring (ATM) program is designed to monitor tiger '
numbers and habitat in Indonesiads Ac i ;.-;:‘-
involves on -the -ground surveys covering 1,300 k m2 in Ulu Masen and i
4,251 km2 in the Leuser Ecosystem to determine tiger population numberss. The
program also employs satellite imagery and conservation planning tools,
to identify core tiger areas and put management systems in place. Key
to the succe ss of the program has been the creation of strong local
support and the empowerment of communities living in close proximity
to tigers. Furthermore, threats to tigers have been reduced through a
community and forest ranger training effort. This aspect o fthe ATM
program provides alternative employment for ex -loggers, ex -tiger
poachers, and ex -combatants, and has already trained some 346 forest
rangers and 46 community rangers. The training program has been
instrumental in putting an end to illegal ac tivities. In summary, the ATM
program is an excellent example of what can be achieved for tiger
conservation when monitoring is combined with local support.

THE LEUSER - ULU MASEN GLOBAL PRIORITY TIGER
CONSERVATION LANDSCAPE ACEH

Table 3: Summary of  voluntary sectoral options

Level Project Life Cycle Option

Applicable to all Adopting best practices throughout the mitigation hierarchy, aigcast mistakesand
stages pursuing voluntary commitments (see 5.1)
Develop national sectoral plans that include: integration of kuse plannindincluding
. fragmentation analysis angA establishment)SEAs that include tigepecfic considerations,
Applicable to all . . . - . o . )
Sectoral stages funding transfer mechanisms including RiB8ething missing here®®g. REDDjigerfriendly
planning project design and construction, compliance guaranteessidered construction ruleend
minimization of cumulative, ancillargnd inducedmpacts(see 5.2).

Siting & development { LISOAFAO I @2ARFYyOS 2NJ ay2 3J2¢ 2F GKS wmn |

Applicable to all
stages

Professional training and awarendssildingfor workers on tiger conservation (see 5.4)

6. Project-level options: main streaming tiger conservation into roads,
mining, and hydro projects

Where infrastructure development cannot be avoided within TCLs, there are ways to mitigate
traditional infrastructure impacts through ecological engineering design 2 At the project level
planners and engineers have a number of options available throughout the project lifecycle to help

to ensure that infrastructure is both tiger and biodiversity friendly. The same principles can be
applied i n some cases w here existing infrastructure is go ing to be expanded or improved. Drawing
upon both the lessons learned and best practices for infra structure projects  taken from throughout
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the world, we present various cost -effective  options available to sectoral decision -makers for project
planning and d evelopment. An overarching principle of good design is that it should meet the needs

of multiple stakeholders and species, and be resilient to impacts such as climate change and seismic

activity. While there has been very little infrastructure design work applied directly to  tigers , India
has developed useful academic studies related to roads, spatial analysis and landscapes , and
wildlife *3:°**5 Our recommendations stem from the best practices available in case studies from
selected countries . These case stu dies illustrate the various options in practice, such as leveraging

funds from infrastructure projects to benefit biodiversity conservation using the offsets approach
(Appendix B).

56

All of the following options are based upon the mitigation hierarchy , With an emphasis on avoidance.
We explored bothaso -cal | ed At i @ependiX D)l taseweldas various infrastructure lifecycle
options (Appendix E) . To evaluate the applicability of the tiger filter and the options presented, the
SGI team developed a se t of in-depth case stud ies, which were distributed at the First Asian
Ministerial Meeting on tiger conservation held in Hua Hi n, Thailand in January 2010

6.1 Transportation infrastructure/ roads
Tigers are attracted to roads, a factor that should influence th e type of infrastructure selected >,
With respect to roads, engineers have an array of construction options to  help ensure minimal
impacts. These infrastructure modifications should be designed and funded at the beginning , before
the project gets underway. Some researchers have also suggested avoiding roads altogether and
building railroads instead . Railroads have been shown to resultin  fewer ancillary impacts than road
infrastructure 8.

Ideally , large intact habitat blocks should be avoided to lower the ris k of poaching and  breaks in
habitat connectivity *°. However, t her e may sti || b e -séttingdete detefmim re thé exaat r o
location for infrastructure  and when to apply tiger filters during the process (see Figure 5).
Biologists, planners , and e ngine ers can assist in the mitigation of impacts to tigers by identifying

and avoiding tiger corridors % |n situations in which infrastructure location will overlap with a TCL,
tiger crossings should be properly planned and engineered to help facilitate tiger movements .
Appropriate mitigation of the barrier effect caused by transportation infrastructure should be
customized for tigers , taking into account their behavioral responses to habitats fragmented and
modified by roads, fences, overpasses, and underpasses . There is a major need  to monitor both the

initial fragmentation effects on tigers, as well as the effectiveness of project -level mitigation efforts.

To help identify  the exact location of these tiger corri dors (ficonnectivity ©plann
met hods can be used including: aerial photography, vegetation maps, topographic maps, wildlife

habitat maps, road Kill information, interviews with locals and/or rangers (if applicable),

footprint/scat trails, poaching information, and ideally (if available) photograph s from camera

traps . The wildli fe crossing options listed in Appendix F are largely derived from a recommendation

report developed for carnivore crossings in North America o1,
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Figure5: Tigerfriendly road project and planning timeline
Appendix F provides a breakdown of options to help make transportation infrastructure tiger -
friendly. Overall, research suggests that o pen-span bridges and bridge extensions are
recommended for mitigating road impacts on tigers, and should also work for oth er species,

including prey and other large mammals such as elephants 62,

Entrance to wildlife crossing s should be natural , with gradients and curves rather than edges and

lines ®. Shield ing tigers from the view of potential poachers is critical . Discordant, non -natural
features should be removed from the vicinity of the crossing, and the substrate should be similar to
that of the surrounding area. For all of the structures noted above, it is helpful to have a full line of

sight across the crossing %

structure s in North America

. Lastly, fencing decisive ly enhance d the effectiveness of crossing
% It is of note that elephants , which co -occur with tigers in  many

TCLs®, are not always amenable to fencing solutions 67.68.%9 5o this problem will require further
research a nd monitoring, in particular to identify whether migratory routes of elephants and
general movement corridors for both species overlap or are separate. Should fencing prove to be

an option in  particular areas, research on cougars suggests that it should b e atleast 8-feet/2.5m
high (preferably higher) and should attach to the top of the crossing (versus the base).
Furthermore , the fencing should run for longer than half a mile (>800m) and it may be desirable to

fully fence -in certain areas to serve the dua | purpose of keeping tigers in, and poachers out of ,
crossing areas.

No matter which crossing structures are used , monitoring is critical to evaluate effectiveness, which
in turn will enable managers to adapt plans. Camera syste ms used for monitoring may also serve
the secondary role of tracking tiger and prey populations and the incidence of poaching .
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6.2 Mining

Mining has the potential to directly and indirectly affect TCLs and tigers throughout the lifecycle of

a project. Impacts from mining can result fr om any activity that involves land clearance ( e.g.
access-road construction, exploration drilling, overburden stripping , or tailings impoundment
construction) or direct discharges to water bodies (e.g. riverine tailings disposal, tailings
impoundment relea ses, or unintended acid rock drainage ), land use (e.g. overburden dumping) ,
and inputs into the air ( e.g. dust or smelter emissions).

The potential for significant impacts on tigers is grea ter when mining occurs within or near TCLs.
Due to the continuin g demand for minerals, the depletion of resources in readily accessible areas ,
and changing legislation, fiscal and regulatory reforms, technologies , and economics in the mining
sector, mining is increasingly being proposed in remote and biodiversity -rich ecosystems that were
previously unexplored and undeveloped for minerals. Despite the significant potential for negative

impacts on tiger populations and TCLs from mining operati ons, companies can do a great deal to
minimize or prevent such impacts in areas identified as being appropriate for mining . There are
also many opportunities for companies to enhance biodiversity conservation within their areas of

operations. Appendix G presents a set of recommendations based on best practices

It is essential in TCLs that these practical realities be factored into the design of mitigation
hierarchy measures, into the allocation of responsibilities for implementing the measures , and into
construction supervision to ensure that adequate protection is afforded to tigers, TCLs, and
affected stakeholders.

6.3 Dams and Hydropower

The electric power and water demand s of TRCs are growing rapidly "*. Most of the countries already
have multi -year development plans for d ams construction near or within TCLs 2. In addition to
huge so cial impacts, large dams directly impact rivers in a variety of physical and biological ways.

Most significant is the alteration of a river's flow, which affects downstream ecosystems and the

landscape through which the river flows 8.7 Riverbeds downstream  of dams are typically eroded
by several meters within the first decade following dam closing; the damage can extend for tens or
even hundreds of kilometers below a dam > During the flooding phase , large tracts of forest are

677 and major tiger habitats could be  lost irreversibly.

impacted directly
The majority of river basins within TCLs are noted as being at a high or  very high risk of cumulative
impact s from human activities, to which infrastructure is a significant contributor 8.79 " Accordingly,
there is a strong need for integrated, precautionary approach es to hydropower planning and
design , including avoidance of critical habitats. The same notions also apply to other forms of
water -based infrastructure, such as pipelines. A strategic package of  avoidan ce, protection , and
offset policies near TCLs should include

a) Avoidance of core tiger habitats and trans -basin/river water transfers to prevent
introduction of exotic species;
b) Protection of high -value or un -and wunder -represented lowland tiger habitats ,

especially in watersheds that remain largely  in their natural state , supported by clustering of
hydropower projects or their concentration in particular basins or parts of basins;

¢) Maintaining minimum downstream environmental flows in terms of both water
guality and quantity ;

d) Provision for equivalent or nearest comparable offsets for all critical habitat loss or
deterioration; and

e) Fair valuation of losses and payments for maintenance of ecosystem services such

as enhanced watershed protection.
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These princi ples can be augmented by many of those presented in the two previous sections on

transportation and mining infrastructure , as well as hydropower -specific recommendations (  see
Appendix H) .
The hydropower sector usually deals with a set of strategic issues at the policy, plan ning, and
program level of analysis that require different instruments (see Table 4 below):
Table 4: Environmental issuesinthe  hydroelectric planning process
Level of Analysis Strategic issue Instrument
Policy Tradeoffs: hydroeletric development vs. greenhousms SEA for energy mairi
emissions
Loss of biodiversity
Water allocation priorities SEA for National Water Resources Strate

Water efficiency
Inter-basin transfers
Gb-RSPSt 2LIvSyiié ol aiya

Plan Environmental criteriadr hydroelectric project selection SEA for 1gr Hydroelectric Plan
includingimpacts orcritical natural habitatst{ger landscapes)
Water allocation tradeoffs in watershed SEA for Watershed Water Resces Plan

Water-use conflicts
Environmental flows in watershed

Program Cumulative impacts on biodiversity in watershed SEA for Watershed Hydroelectric
Regional environmental programs for mitigating/compensating  Development Program
cumulative impacts on biodiversity

As a general frame of reference, the principles of the mitigation hierarchy provide a good -practice
guide to managing the impacts and risks of current and proposed hydropower development at all

levels. In addition to a high quality EIA, applying a n SEA to hydropower, road, and mining plans

and projects (where they impact TCLs and tiger populations in particular and biodiversity in
general ) should be included in regional and project plans. In addition, more attention should be
attached to the environmental impacts from ancillary infrastructur es of projects in ElAs. Those
ancillary infrastructure s, such as access roads, transmission lines, and boom towns , can also create
considerable damage to the adjacent environmen t to main construction sites . Often, EIAs do not
pay enough attention to these ancillary impacts. Furthermore, strategic decommissioning of
infrastructure that is causing great harm to tiger areas ( e.g. old forest roads) should also be
considered .

In summary, despite a track record of adversely affecting tiger conservation , infrastr ucture projects
do have numerous options for positively affecting wild tiger conservation. These options, organized
within the project lifecycle, are summarized below in Table 5 :

Table 5: Summary of project level o ptions

Level Project Life Cycle Option

Exploration, Planning | Early stakeholder engagement (including bensfitiring agreements and informed consent)
andDesign Tiger/large intact habitat block avoidance (includes screeaimdj'no go" commitments)

Project

24



Conduct baseline studies & mitoring

Legal compliance with all regulatory requirements throughout project lifecycle (including
ElAs and SEAs even if they are not compulsory)

Tigerfriendly design & engineering (emphasis on o@an bridgesridge arches foroadg

Constoction Minimizing ancillary infrastructure developmeand clustering development
HRbased onstruction protocols (relating to workers, noise, dust, and induced development)
Operations Embedding tiger conservation performance objectives Etwironmatal Management Systems

Community tiger education programs

Ongoing monitoringf tigers, tiger habitats, and crossing structure use (by various species)
Ongoing reporting and disclosure of information to stakeholders

Tiger patrols & poaching/miing restrictions on workers

Closureand Postproject reporting and communication ¢téssons learned

Remediation

7. Priority actions

During 2009 and 2010, the GTI planned a series of meetings  planned starting from Katmandu in
October 2009 to  Thailand in January 2010 and  culminating in the  Tiger Summit in  November  of
2010. Here is a set of priority actions that would facilitate activities before and during the Tiger

Summit (see also  Appendix C for long -term policy recommendations):

7.1 Funding agencies

1. Develop capacity for building tiger -friendly policies into sectoral planning

2. Initiat e a policy of information sharing and open access to basic infrastructure development
information among government agencies and , preferably, among other key partners , to
assist in SEA and EIA, help interagency coordination , and promote integrated planning.

3. Mainstream environmental/biodiversity considerations into the design, construction , and
operation of infrastructure projects through app lication of SEA at a sectoral leve I,

preparation of sector -wide tiger -friendly environmental safeguards including environmental

protection commitments, and dissemination of best practices.

Strengthen environmental policy and governance oriented to TCLs

5. Ensure safeguards are operationalize d and made to be tiger  -friendly .

6. Maximize the use of non -financial instruments such as advisory services, grants, and
capacity development

»

7.2 Governments

1. Publicly commit to a Ano goo policy for infrastructur
2. Engage in p olicy analysi s and debat e about appropriate options for tiger and TCL protection
instruments
3. Review and update national tiger action plans to include tiger -friendly policies
4. Review land -use planning policy especially in and around priority po pulations/ha bitats to
avoid TCLs . In cases where these habitats are trans -boundary, conduct bilateral work.
Protected area networks should also be reviewed to determine whether TCLs can receive
additional support.
5. Discuss the possible regulatory policy, fiscal policy, and incentive program options

presented here with appropriate agencies.

6. Consider and discuss inter  -country commitments

Stipulate atiger -friendly policy in EIA/SEA systems.

8. Ensure institutions responsible for tiger conservation and general habitat prot ection are
strengthened adequately to perform monitoring and  enforcement of policy.

~
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7.3 Business and industry

1. Review corporate environmental/biodiversity policies to incorporate tiger -specific actions.
Policies should ensure that a strong mitigation hierar chy is in place along with biodiversity
and tiger -specific elements.

2. Review planned and existing infrastruct ure projects within TCLs to incor porate tiger -friendly
actions. In particular , ensur e that there are explicit tiger conservation goals an d strong
community engagement. C  onservation planning tools for this so rt of work, available from
NGOs, may be used to assist.

3. Research and review engineering guidelines for carnivore crossings that are customized for
application to tigers in Asia, along with perfo  rmance monitoring for learning

8. Conclusions

The fate of wild tigers hangs in the balance. Decision -makers who have the ability to guide
infrastructure development in Asia will have a major say in whether or not tigers disappear from
the wild within our li  fetimes. While the challenges are complex, tiger -friendly options are available
at various levels from national policies to business practices and project design.

Avoidance is by far the best, and cheapest, solution and should be adopted by  TRCs.

A fAmomo commit me n2010a TigertShremit , combined with the range of infrastructure
options (Table 6) , from regulatory policies to fiscal policies that provide various incentive schemes
such as payment for ecosystem services and biodiversity funds , can hel pto promote avoidance .

Sectoral -level policies can also avoid such areas on a voluntary basis to minimize risk and avoid

costly delays. There are also a number of cost/effective  options around stakeholder engagement,
education programs, offsets , and expl icit incorporation of tiger conservation goals into
infrastructure projects that can help drive tiger conservation. Lastly, should it come to it, there are

project -level design elements that can minimize disruption to tiger (and prey) movement, monitor
per formance , and help to reduce habitat loss. The mitigation hierarchy can act as a useful
framework for these various options (see Appendix I).

Case studies from all over the world (Appendix B) illustrat e how governments, sector leaders, and
private -sector players have developed projects that demonstrate best practices in action. The
significant learning lessons from these cases can help to inform actions of the TRCs.

Significant transformational action is required to save wild tigers and the ecological v alues they
represent. If we do not take action, the future will be bleak for the billions of people whose lives

and livelihoods depend on the ecological services, from carbon sequestration to watershed
protection, of the forests and grasslands that remain under the tigerdéds umbrell a.
who have the ability to guide infrastructure development throughout Southeast Asia will have a
major say in whether tigers, and the ecosystem services they represent, disappear from the wild
within our lifetimes or not.

Table 6: Full summary of multi -level options
Level Project LifeCycle Option

Landuse planning framework (including strengthening property rights, restrictions, tiger]
corridor analysisandTCL constructio permits)

National

Policy Applicable to all stages | Designingorotected areanetworks (newPAs strengthening existing PAs)

Environmental Impact Assessments (EIAs) (including mandating stakeholder engagem|
and fragmentation analysis)
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Strategic Environmental Assessments (SEAS)

Leveraing tiger/biodiversity funds from infrastructure project as compensation mechan

Payment forecosystenservices (PES) schemes including carlatershedservices, and
biodiversity offsets

Tigerfriendly construction permits

Restrictions on ariltary infrastructure development

Promoting and providing incentives foiternative livelihoodssuch agco-tourism/tiger
viewing as integrated community development projects that support tiger conservation

Strong compliance monitoring and enforoent via institutional strengthening

Legal requirements regarding financial sureties

Enforcing remediatiomnd removal of ancillary infrastructure

Sectoral

Applicable to all stages

Adopting best practices throughout the mitigation hierarchy, ava@jdiast mistakesand
pursuing voluntary commitments

Applicable to all stages

Develop national sectoral plans that include: integration of kause plannindincluding
fragmentation analysis aneA establishment)SEAs that include tigepecific
consideations, funding transfer mechanisms including Ria&on fundinde.g. REDD)
tiger-friendly project design and construction, compliance guaranteessidered
construction rulesand minimization of cumulative, ancillagnd induced impacts

Sitingand development

{LISOATFTAO I @2 ke 300ririty2tigey atedse I 2 ¢

Applicable to all stages

Professional training and awarendssildingfor workers on tiger conservation

Project

Exploration siting, and&
development

Early stakeholder engagememtocesses (including beneharing agreements and
informed consent)

Tiger/large intact habitat block avoidance (includes screeaimdj'no go" commitments)

Conduct baseline studies & monitoring

Legal compliance with all regulatory requiremertisaughout project lifecycle (including
both EIAs and SEAs even if they are not compulsory)

Tigerfriendly desigrand engineering (emphasis on opapan bridges and bridge arches f
roadsandtigers)

Construction

Minimizing ancillary infrastructureedelopmentand clustering development

HRbased onstruction protocols (relating to workers, noise, dust, and induced
development)

Operations

Embedding tiger conservation performance objectives BEitwironmental Management
Systems

Community tiger ducation programs

Ongoing monitoringf tigers, tiger habitats, and crossing structure use (by various speci

Ongoing reporting and disclosure of information to stakeholders

Tiger patrolsand poaching/hunting restrictions on workers

Closureand remediation

Postproject reporting and communication téssons learned
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Appendices (Tables, Case studies)

Appendix A: Assessment Matrix of Tiger Friendly Policies and Practices in Tiger Range Countries

Environmental
Instrument Indicators BD BH KH CN IN 1D LA MY MM NP RU | TH| VN
Membership of the Convention on
Biological Diversity?

Internati-

onal International
Instrumen Conventions
ts

Membership of the Convention on
International Trade in Endangered
Fecies

Presence of National Biodiversity

Action Plan (NBAP)?

Is there an implementation strategy
for the NBAP?

Does the implemergtion strategy
discuss infrastructure development

Are tiger corridors protected by law

Are wildlife/tiger corridors mapped? \%
Are there restrictions for %
National Biodiversity infrastructure development in the
Policy Conservation | corridors? k %

Are developmental activities
prohibited in the core areas of
protected areas?

Is there a policy to avoid w Q
construction in large intact tiger
habitat blocks?

Does the country have
laws/regulations/mechanisms for
ecological compensation or transfe
of funds from infrastructure sector
to biodiversity?
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Environmental

ID‘LA

Policy Instrument Indicators BD BH KH | CN IN MY | MM NP | RU | TH| VN

Is there a National Tiger Action Pla
Does the NTAP discuss
infrastructure development in Tiger

Tiger Action habitats

Plans Does the NTAP explicitly lay out
actions/guidelines for construction
in tiger habitat?
Is there a separate national
body/agency dedicated to tiger
conservation?

. Is there a Ministry of
Policy Environment/Government bod
. ; y
|mp!err_1ent|ng responsible for Environmental
Institutions protection?

Does the Environment Misiry have
other responsibilities such as
development or energy?
Is there a national land use plan or
zoning plan?
LandUse Is there a regional land use plan?
Planning Isthe development occurring in the ﬁ \Q
tiger landscapes compatible with th
regional/district land use plans?

i Is there Strategic Environment
Environmental | Assessment (SEA) regulation?
Assessment .

Is there an Environmental Impact
Tools o
Assessment legislation?
Sectoral | Biodiversity Are there SEA guidelines?
level Inclusive
implemen | Strategic Is compensation for biodiversityde
tation Environment required in SEA guidelines?
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Policy

Environmental
Instrument

Assessment

Indicators ‘ BD | BH

Is biodiversity surveys/analysis
required for sensitive areas in SEA
guidelines?

Do SEA guidelines include
addressing cumulative impacts?

Do SEA guidelines include
addressing fragmentation impacts?

Has SEA been carried out in a tige
landscape?

Project
Level
implemen
tation

EIA Policy

Is the EIA procedure clearly laid ou
in the ElAregulation

Are there EIA guidelines?

Do EIA guidelines include addressi
fragmentation impacts?

Do state authorities have the
authority to approve EIAs?

CN

IN

‘ID

‘LA

MY | MM NP | RU | TH

VN

Is public participation/stakeholder
involvement mandatory in the EIA

process?

Is project monitoring and post
project monitoring mandatory?
Are special permits/clearance

required forprojects in wildlife/tiger
habitat

%
%

Are penalties imposed for violating
the provisions of the EIA

regulations?

Does public participation occur
throughout the EIA process?

Is compensation for biodiversity los
required in EIA guidelines?

Are biodiversity surveys/analysis
required for sensitive areas in EIA
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Environmental
Policy Instrument Indicators BD BH KH | CN IN ID LA | MY

MM NP | RU | TH

guidelines? N@N@N@

Have funds transferreddm a
project been used as a tool to
compensate environmental impact
in tiger habitat such as anti
patrolling and tiger protection?
Are there restrictions on ancillary
infrastructure development in tiger
Management | habitat

instruments Are Environmental Management
Plans prepared?

Is there any regulation which
requires biodiversity awareness
training for construction workers?
Are signs and warnings for local
fauna equired for infrastructure
projects?

2,
7

>
I
©
9
~
o
©

Potentially applicable case studies in the short term K, LI L, F, E
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Policy is in place and favorable

Policy is in place but has implementation issues
Policy is not in place

Data Pending

BD = Bangladesh; BH = Bhutan; KH = Cambodia; CN = China; IN = India; LA = Laos; MY = Myanmar; MM = Malaysia; NP =
Nepal; RU = Russia; TH = Thailand; VN = Vietham
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Amoya River Hydroelectric Project, Colombia

Banff National Park Wildlife Highway Crossings Project, Canada

Environmental Compensation Law, Brazil
Cerrején Mine, Cobmbia
Payment for Environmental Services, Costa Rica
Gasbol Pipeline, Bolivia and Brazil
Mining Association of Canada and the proposed Tuktusiugvialuk National Park, Canada
Economic CostBenefit Tools and Madidi National Park, Bolivia
Noel Kempff Climate Action Project and Reducing Emissions from Deforestation and Forest Degradation (REDD), Bolivia
North-South Economic Corridor SEA, Mekong region
Orca Aggregate Quarry, Canada
Oro Verde: Responsible Artisinal Gold & PlatinumMining, Colombia
Santa Anna Hydroelectric Project, Colombia
TransMilenio: Bogota® Rapid Transit System, Colombia
Hydro power SEA, Vietham

Corridors and Fragmentation: Ensuring conservation and connectivity for tigers

DTOZErASCTIOMNMOO®>»

The responses depicted in this matrix are a result of extensive surveys and interviews conducted with experts and government officials.

* Environmental clearance refers to an additional no -objection certificate required from a relevant authority clearing the project.

** The rating of the EIA systems is based on a comparison between the 13 TRS and has not been compared to EIA systems in other parts of the world.

Adapted from World Bank. (2006). Environment impact Assessment regulations and strategic environmental assessment requirements: practices and lessons
learnt in East and Southeast Asia.
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Appendix B:Summary of sectoral case studies - best practices and offsets

These cases provide an extensive set of lessons for the TRCs looking to emulate the success of such projets. In the table below is a summary of
some of the lessons learned and significance that are drawn from throughout the case studies, all of which represent opportun ities for the TRCs.

Hydropower

Transportation

All Sectors

Mining

All Sectors

Demonstrates the potential for synergies between
carbon finance (Clean Development Mechanism,
CDM) and GEF funded activities on adaptation. Some
of these revenues could be invested in actions that
would contribute to maint ain a sustainable water
cycle, currently threatened by global climate change
and other anthropogenic impacts.

Mitigation measures for large mammals can be highly
effective in reducing mortality; open -span bridges /
extensions hold promise for tigers; extensive
monitoring is critical

Large amounts of financial resources can be
harnessed from infrastructure projects.
Implementation capacity is fundamental to guarantee
the success of any major compensation scheme.

Significant and early investment in environmental
action programs is critical (e.g. ElAs, air/water quality
control systems, programs for land acquisition and
rehabilitation, native flora/fauna management,
monitoring & control programs, etc.). Participatory
decision making processes with stakeholdersat an
early stage are also very important in the long term .

Costa Ri c a6 dookhalnsg timeth estabdish
(more than two decades), but this was in part due to
its pioneering aspects. Successhas been heavily
dependent on legislation (forestry laws), measuring
and monitoring of the ESfor the target market,
adequate payment levels (with low transaction fees) ,

Carbon financing resources could be used as a tool to
foster some of the goals of the GTI in the context of
the local social and environmental circumstances
where each project is to take place, contributing to
the objectives of protecting core tiger habitats and
populations

Proposed highway projects can amend design
elements to incorporate experimental tiger/wildlife
crossing structures & monitoring

Funding for anti-poaching and habitat conservation /
restoration can be funded via infrastructure
compensation

Since mining has the potential to both directly and
indirectly affect tigers and their habitats throughout
the life cycle of a project, following best
environmental practices, as well as ensuring local
communities and key actors are included in the site
seledion, design, and methodologies is fundamental.
Mining operations near TCLshave the ability to
contribute to the conservation of critical core habitats
and tiger awareness programs.

The flexibility of PES schemes could benefit TRCs if
projects are customized and designed to secure core
tiger habitat by providing financial resources to land
owners and local communities in the long term.

Initial efforts in Vietnam, China, and other TRCs can
be built upon for specific tiger results.
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Oil & Gas

Mining

Transportation,
Qil & Gas

Transportation
(Various)

Transportation

Mining

and financial mechanisms to secure long term income
streams. Significant numbers of ES providers and
consumers is beneficial in a PES scheme along with a
strong governance structure for the funds.

Careful and considered design around the location of
the pipeline is a primary concern; large infrastructure
projects can drive both in situ and ex situ
conservation; early and continual stakeholder is key;
environmental impact assessments underpimed the
work

Voluntary avoidance by sectoral representatives can
be successful to optimize both resource extraction
and habitat/species conservation

Traditional finance/economic cost-benefit tools can
provide great insight into the ongoing costs of
infrastructure projects that may have significant
biodiversity impacts. When opportunity costs are
explored (let alone forgone environmental service
costs), the economic valuation of a project may not
appear as lucrative as originally perceived.

REDD schemes, when conducted properly and with
the right pre -conditions, can provide significant
funding for habitat conservation .

SEAcan provide a communicative and elaborative
platform to maximize the potential of spatial planning
tools to identify a "no -go" map with sensitive areas
flagged for infrastructure development.

Strong community engagement complemented with
voluntary measures (such as ISO 14001 EMS) that
surpass regulatory compliance can create highly
successful projects (financially, socially and
environmentally)

Carefully planning infrastructure developments to
avoid TCLs whilst also engaging local communities
will be key for tiger conservation. Furthermore, the
infrastructure can help drive tiger conservation
through fund generation and insights from EIAs.

Opening dialogues between environment ministries,
NGOs, and sectoral representatives can result in
improved land use planning

Proposed infrastructure projects should evaluate
initial and ongoing project costs, as well as lost
revenue from ecosystem services when determining
project approvals. These tools can be brought to
bear in advance of conducting full EIA/SEA analyses.

TRCs should look at winwin opportunities where
high-biodiversity / priority TCLs overlap with carbon
sequestration potential.

SEA can be adopted by TRCs to facilitate the
planning process to avoid infrastructure impacts in
TCLs with stake holders extensively involved

Encouraging projects to go above and beyond
regulatory compliance through community
engagement and strong minimization/mitigation
aspects with continual improvement.
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Mining

Hydropower

Transportation

Hydropower

All Sectors

Artisanal mining can be an effective means of local
economic development whilst minimizing biodiversity
impacts

Smallscale CDM hydro projects can replace dirty
energy sources with clean energy thereby lower the
threat of climate change and generate funds through
Certified Emissions Reduction credits (CERS) Such
small-scale projects have minimal habitat disturbance
but must be underpinned with comprehensive and
successful stakeholder consultation processes.
TransMilenio last year became the only large
transportation project approved by the United Nations
to generate and sell carbon credits. Developed
countries that exceed their emissions limits under the
Kyoto Protocol, can buy credits from TransMilenio to
balance their emissions budgets, bringing Bogota an
estimated US$100 million to US$300 million.

SEA can be a flexibly integrated with the sectoral
planning at policy, plan and program levels and
provides a continuous view of addressing biodiversity
issues in the decision formulation.

Mapping corridors of large cats is useful as a
preliminary step in conservation. Effective mesh size
is a useful metric to evaluate fragmentation a nd
connectivity.

TRCs can explore means of engaging in bw-impact
responsible artisanal mining where appropriate
deposits exist as a means of retaining additional
wealth and promoting community economic
development.

TRCs can adopt small scale CDM rurof-river CDM
hydropower projects generating income from CERs
which in turn could be use to conserve tiger habitats
and natural corridors associated to protected areas
and TCLs.

Energy & cost-effective Massive Transports Systems
such as TRansMilenio could be adopted ly TRCs in
order to generate CERs and long term funding which
in turn could be use to support tiger awareness and
conservation programs.

TRCs can adopt SEA as a potentially effective tool to
safeguard sectoral development initiatives with
biodiversity, and especially tiger conservation issues,
incorporated.

Conducting analyses to evaluate connectivity
between tiger landscapes is critical to ensure viable
populations. Furthermore, such analyses can inform
land-use planning and ensure infrastructure avoids
critical habitat (or minimizes its im pacts). It can also
be used to identify areas where compensation funds
can be used to restore connectivity for tigers.

These case studies have numerous implications for the Tiger Range Countries; the lessons can be applied directly to help to aeate tiger-friendly,
smart infrastructure in a range of sectors.
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Appendix C: A description of Smart Green Infrastructure (SGI)options

Regulatory Policies and Enforcement

Designing Protected Area Network
(newPAsgstrengthening existing PAs)

LandUse Restrictions

Tigerfriendly Permits

Funding Regulatory Policies

Infrastructure Location Regulations

Environmental and Social Impact
Assessments
Tigerfriendly SEAsnd BAs

Environmental Management Systems

Description

Protected area networks that incorporate TCLs are a cornerstone to an effective national tiger plan. Effecti
adequatdy funded enforcement is required to ensure tiger poaching does not destroy tiger populations. The
habitat types that are currentlynderrepresented in terms of tiger conservation. The majority of protected al
within TCLs are located in montane and pmentane habitats despite studies in Russia and Sumatra that obs
and predict higher numbers of tigers in lower altitudes areascordingly protecting lowaltitude TCLs should b
considered a priority. Furthermore, research from Linkie et al. indicates that lowland areas in Sumat
experiencing the greatest human pressure from oil palaitivation, commercial and illegal logwj, mining, and
agriculture. Research also indicates that riparian habitat zones should also be protected, even in degradec
areas, to maintain movement corridors and retain tiger habitat.

Placing restrictions on land usesand around infrastructure can be helpful for lange planning. It is important tc
ensure that TCLs remain in land uses that are compatible with tigers and their prey. These legal restrictions
served when complemented by incentive systems sigtaad easements.

Typically any form of major infrastructure requires a permit for construction. Governments have an oppor;
through such applications, to help ensure infrastructure is tigiendly. Appendix C provides anample of a
decisiontree filter that could be used to assess infrastructure development proposals. This sort of pern
restriction also works well in conjunction with other regulatory and fiscal policies.

While regulatorypolicies can be very powerful, it is also very important to ensure that both new and ex
legislation has the funding necessary to ensure effective implementation and enforcement. This includes are
as landuse planning and, in particular proted areas an@nti-poaching enforcement.

Research on the impacts of infrastructure on wild tiger populations supports the concept that infrastructure
better support tiger conservation if it occurred in areas ades TCLs . In essencaeciding where to locate
infrastructure will determinethe vast majority of the impact to tigers. Since often this decision is one of the
expensive to change, and since it has the greatest impact, it should be the primanofamgernment regulatory
policies for TCLs so business and industry minimize their impacts upon tigers and TCls. Once this decision
made, the remaining decisions in terms of ecological engineering (highlighted in the next section) are of
financial cost and of lesser value to tigers.

Environmental Impact Assessments (EIAs) as well as Strategic Environmental Assessments (SEAS) have &
to be a major factoin well planned infrastructure projects when it comes to biodiversity. Traditional EIAs d:
always cover the induced and cumulative impaaftifrastructure projects (to which tigers are particularly sensiti
and thus SEAs can play a key role fiariming the range of factors to consider in advance of construction. Mande
SEAs that evaluate tiger impacts specifically within TCLs would form a strong b8&i&itrelopment.

An ewvironmentalmanagementsystem (BMS) such as ISO 1400%,designed to manage environmental concerr
Within this context, biodiversityand specifically tigers, can be included when there is overlap with aldgilding
tigers within the EMS framework ensures continual improvemenméfstructure management with respect t
tigers. One particular element that should surface within the context of an EMS relates to higaamonflict.
Therefore in areas where humans and tigers are likely to interact in proximity to infrastructuregédsato mitigate
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Incentive Programs
Leveragingtiger/biodiversity funds from infrastructure
project

Payment for Ecosystem Services (PES) sche
including carbon/watershed

Alternative Livelihoods Ecoetourism/tiger viewing

Stakeholder Engagement
Early stakeholder engagement processes

conflict are important to consider.

Siphoning off 43% of the total funds allocated for development and using these funds to fund tiger and biatgiv
conservation efforts in the area of the project has been found to be an effective approach in other countrie
case studies). Such an approach can provide needed capital and operating funds for such measures as tig
that would help mitigatehe impacts oincreasediger poaching due to increased human access.

A more recent approach that has been adopted in numerous countries, such as Costa Rica, is the notion df
for ecosystem services (PES). Typically PES schemes require the beneficiaries of ecosystem services to pa
these services continue. For example, global carbon markets pay to set aside forests within a TCL (which aci
a tiger habitatanda carbon store).

In numerous countries, there are examples of using federal funds to spur the development of industr
development of tigewiewing ecetourism programs could help to link a sustditelivelihood for local communitie:
to tigers,andalso offset some of the opportunities lost by relocating infrastructure outside of TCLs.

Stakeholder buyn to an infrastructure project isften a key determinant of success and has been identified |
best practice. Engaging local and broader stakeholders early in the design process, including buildin
communicating the explicit tiger conservation goals, will help to lay a foundatioiofigterm success. Researc
suggests that community support for tiger conservation has a major role to play in ensuring that tiger poac
minimized. Once the project is completed, local communities not only reap the benefits, but also ensu
continued success of both the economic development and environmental benefit. Providing local communitie
an understanding, in the right language, of tigers, habitat connectivity, moriedipacts and habitat loss is key fg
all parties. With the rigt understanding and incentives, engineers, officialsd members of the public can ofte
develop strong solutions. This communication may require different approaches for each stakeholder grot
explain the requirements to engineers in terms of irafgaon cost, timelingsand safety). Discussions should inclu
Ly SELXIFyYylFdA2y 2F O2yaSNBFGAZ2Yy STT2NIG YR ad Radedr |
delineation of PAs and buffer zones.

Appendix D: Smart Green Infrastructure planning flowchart
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Develop a G515 “cost surface” that
scores vanous aress depanding on
tigersuitabilty (core habitats = very

high, comdors = high, TCLs =
maoderste, degraded arsas = very low)

Low (or positive):
Nomajor concerns
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Appendix D: Example of Question 2a & GIS Spatial Mapping
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Appendix E: Integrating tiger-friendly filters into the mining project life cycle

Screening
ESIA scoping
Bassline stidies

Preliminary Assessme

Adapted from:  Good Practice Guidance for Mining and Biodiversity. 2006. Publis hed by International Council on
Mining and Metals (ICMM), London, UK. Available from: ICMM, www.icmm.com, info@icmm.com




Appendix F: Tiger-friendly transportation infrastructure o ptions

1 Road SignsSgns indicating the presence of tigers aeosteffective means of lowering road strikes
Sighageuseful for protecting tiges and theirhabitat, servesas a warning to the general public ar
public works people such &sr people laying down transmission lines.

1 Round CulvertsCulverts have beeshown to be adequate for some large cat species such as coug
they are of sufficient size (>10 ft.f& in height and >20 ft./én in width). They may also be adequa
for smaller prey species, but are considered only adequate (not ideal) for ungulates

I Multi-plate Arches Multi-plate arches are tunnels that are put in below roads, often using le
metallic culverts in combination with concrete arches. These are lower cost than some other of
but have also been shown to be less effective thandagland overpasses. Nevertheless, so lonc
they are at least 20 ft. (6m) in width and 10 ft. (3m) in height, they should prove adequate for
tigers and their prey.

9 Openspan Bridges and Bridge Extension®pen spans and bridge extensions are likbly best
solution for tigers and road infrastructure. These solutions often take advantage of natural topog
such as streams, valleys, wooded corridors and other landforms to enable tigers to pass unde
roadways. Since these bridges are often riegg for the road itself, they are often very cost effective
they require only moderate modification to make them tigfaendly. Not only have these been show
to be the best solution for large cats, but are also ideal for ungulate spe@pen-spanbridges and
bridge extensions are the form of infrastructure recommended for mitigating road impacts to.tiger:

I Wildlife Overpasses Overpasses are full bridges that enable wildlife to go over transporta
infrastructure. These are the most expensivenigrof mitigating infrastructure and while they will k
used by large cats, and are highly effective for ungulates (especially if twinned), other for
infrastructure are preferential for large cats (notably bridgespen span / extensions), especiaiiyen
the high costs of overpasses.




Appendix G: Recommendations for mining i nfrastructure and tigers

Exploration:

w [/ 2YLX SGS F@2ARFYOS 2F OSNIFAY FNBIFaA: A@OKORYXYRYi¥y8y iATR
wLimitland clearing by using technologies and mining practices that minimize habitat disturbance;

wAvoidroad building wherevepossible by using helicopters or existing tracks. If roads are to be constructed, use existing corrid
build away from steep slopes or waterways;

wUselighter and more efficient equipment to reduce impacts on biodiversity;

wPositiondrill holes ad trenches away from sensitive areas;

wCapor plug drill holes to prevent small mammals from becoming trapped,;

wRemovingandreclaimroads and tracks that are no longer needed;

wUsenative vegetation to revegetate land cleared during exploration.

wMake details of the exploration project and potential impacts available, in culturally appropriate forms, to affected commanitie
area residents in an appropriate language and format, maéte themaccessible to the publicespecially to marginal stakelders.
wTo cover the lasting environmental impacts of the exploration phase, companies should provide adequate financial guarazge
for prompt cleanup, reclamation, and lotigrm monitoring and maintenance.

wCompanies should obtain the free,i@r, and informed consent of indigenous peoples before exploration beginsbafate each
subsequent phase of mining and pamsining operations.

wCompanies should enter into binding contracts with communities that specify the terms under which a pafgitase of a mining
project may proceed. Such agreements should be mutually agreed upon and enforceable through the national court syste
country of operation or through mutually acceptable arbitration procedures.

Prefeasibilityq ESIAs:

wldentify TCLs andgercore habitats, whether protected or not, and the status of protected areastied populations;

wFRund and conducadequatetiger/biodiversity baseline research.

wAn initial review of possible mining options (underground versus epierfor example), processing options and likely waste product|
water demands, options for waste rock or tailings storage.,and consideration of the merits of each from a technical, economic,
environmental (including biodiversityand social perspeate; and

oPreliminary assessment of potential impacts, taking into consideration possible timeframes for develop
w{dlI18K2t RSNAE aKz2dzZ R 06S Iiddirtgtiadupp&tltodghyfod tecfirical keFohrces, Antl AcyeEs taishippd
information, sotheir participation in the EIA process is effective.

w Environmental costs, including those associated with regulatory oversight, reclamation, closure, atbgas monitoring and
maintenanceshould be included in the environmental imgt assessment.

w Environmental assessment should include waase scenarios and analyses of-gifé impacts. Companies should work wi
potentially affected communities to identify potential worshse emergency scenarios and to develop appropriateaese strategies.
w [/ 2YLI YyASEA &K?2dzZ R-mifimyamdageiatiohaRn8rig damflisg ahdNaBalysis for-poiducing minerals, based o
accepted practices and appropriately documented, -specific professional judgment. Sampling and analysisild be conducted in
accordance with the best available practices and techniques.

XViii



Feasibility stage:

wQonfirm the implications of legal provisions, protected areas and speaiebany interfaces with the mining project;

wAssessesults of baseline gties and evalu&the importance of tigers (from a technical perspective and

based on irdepth consultations with a range of stakeholders) and a discussion of current threats to TCLs;

wAssess the proposed mining proj&tmpacts on TCLs and tigers (dir@udirect and induced) and on the users of biodiversity;
wDiscussavoidance and mitigation measures (from construction through to closure), the prospects for successful implemestaiti
residual impacts on TCLs and tigers and related stakeholdsats; a

wDiscusptions fortiger conservation or habitat enhancement including PES and biodiversity offset schemes. The mitigation m
to address potential impacts on tigers would be included in an EMP

Construction:

During this phasgthousands of terhJ2 NI NBE 62 NJ SNA 2NJ O2y G NI OG2NBQ &dFFFS | f2
on TCLs. Of particular concern in ecologically sensitive areas is the likelihood of more permanent immigration folloxeinstithetion
period. This camesult in significantly increased pressures on the natural resource base in generai getsin particular. One solutior
is to accommodate temporary workers in construction work camps, but these present their own problems for biodiversityvitidang
range of associated social impacts). For example, workers may engage in hunting or make other demands on natural reso
temporary gardens, for example, or fuelood).To control the impacts on biodiversity during construction, some companies
adopted strict policiebanningfirearms or huntingor fishingin whichviolators are immediately fired.

wduster construction and development as cloas possibléo existing infrastructure, in lowequality/degraded tiger habitat

wContinue on-going iger/biodiversity monitoring

wAdoptstrict no-hunting/poaching HR policies

wEstablistanti-poaching patrols

wBuild &ilings impoundments with liners if seepage would result in groundwater contamination, as well as monitor systems
wimplementmaximum nose level requirements s at the project boundary.

Operation:

1  Whereas the focus of efforts during new project development is almost exclusively on impact prediction and mitigation,
operational phase ofteprovides opportunities for biodiversity protéon and enhancementBiodiversity may also be affecte
by maintenance activities on linear infrastructure, particularly weed and invasive species control and the transport of
hazardous chemicals and waste materials. This can be minimized by implemet#grgted pest management and hazard
and risk assessment plarPoaching and hunting policies are strongly recommended, along with ongoing biodiversity
monitoring and ideally, tiger patrolshat would help to minimize both poaching and humtiger conflict
wReleasalata on tiger impacts (direct and induced) as well as mine discharge data to the public
wMinimizemine dewatering to prevent all undesirable impacts on ground and surface waters, including seeps and sprir
wDo not usewater bodies (riverslakes, etc.) for tailings disposal (including shaleater waste disposal) or mine waste
wlsolate and treacid-generating materials s on site.
wGive ommunities the right to establish independent monitoring and oversight of the performance of tie mi

Closure implementation: Rehabilitation and pollution prevention

This commits the company to implementing good practice rehabilitation aimed at reestablishirexiptiag conservation values, bl
acknowledges that somienpacts may be unavoidable. Irhé case of TClLeational policies should enforce both legal requirement
restoration of the premining land use, and poshining uses with the regulatory authorities or with a broader set of stakehold
Progress towards achieving this objective camfieasured by comparing biodiversity parameters in the rehabilitated area with tho
selected uAamined reference sites. Other objectives may address more specific aspects, such as the provision of habitat for t
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particularimportanceis eliminatng road access and restoring habitat connectivity. Reclamation pléinsietailed cost estimateshould

be developed before operations begin. All disturbed areas should fsem®oured and stabilized with quantitative targets in place

both stabilizaiton and revegetation. Mines should be backfilled wherever possibsuming that groundwater contamination via ac
generating materials is not a concern. Finally, financial sureties, which guarantee funds available for reclamation,esptaidddbin
escrow, reviewed regularly (including by the public), and be independently guaranteed. These sureties should not be retéal
reclamation and closure are complete and audited by an independeind- party reviewer.
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Appendix H: Options for tiger-friendly hydropower infrastructure

Planning
In this case, all of the strategic and project specific mitigation measures apply, especially:

il

1
1

Reappraising the investment risks of the aggregate scale and regional distribution of hydro development anatyhepgiohs for
addressing these, such as demand management, supplyamixproject scheduling and sequencing;

Relocation of dams/infrastructure to avoid impacting important habitats, to reduce fragmentation, or to minimize increasss; a
National enronmental and biodiversity protection policies, such as maintenance of minimum downstream flows and avoidz
trans-basin water transferso prevent introduction of exotic species and other impacts on biodiversity; and

Guidelines for impact zoning iriver basin planning and hydfaroject design that implement the mitigation hierarchy (avo
minimize and compensate). For example, lémpact site criteria for reservoirs, infrastructyrand resettlement zones that avoic
wherever possiblegritical natural habitats for tigers and areas of karst and peat swamp or concenttatevelopment at low
altitudes (particularly below 300 m).

Construction
If construction is still at an early stage and TCLs have not yet been impacted, the following optiote aurdidered:

1  For projects with high potentidbr biodiversity impacts, rescheduling or relocation of development; and

1 For all type of impact categories, assuming there is still time, modifications to project design and construction schaduigig
measures such as a) inclusion of a regulation dam; b) operation of the main dam for continuous natural flow through moms
and inundation stages; c) treatment of released water (to ensure a natural range of salinity, turbidity, temperature, tryge
etc); and d) various controls on access, huntamgd the like,and lowimpactsitting of resettlement areaandworkforce camps.

Operation

In this case, direct impacts on biodiversity have occurred already and indirect impactbégue However,options to compensate for
direct impacts or mitigate indirect impacts include: a) reducing, realignamgrehabilitating the aggregate footprint of projec
infrastructure; b) identifyingiger -friendly offsets and compensatory opportunities for areashafh biodiversity value; c) supportin
resettled people to achieve sustainable livelihoods; and d) development schemes for commtlaitiese dependent on altered ol
affected resources.
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Appendix I: Cumulative Impacts from Infrastructure in

Priorit y TCLs (Lao PDRVietnam -Cambodia)

Map source: WWFUS

Southeast Asia has extensive infrastructure planned for the coming years. As can be §
this example, the planned infrastructure fragments existing tiger conservation landsca
Furthermore, where hydroelectricnal mining projects are developed, additional ancilla
road infrastructure will further compound habitat degradation and increase access to rer|
areas for poaching of tigers and hunting of prey. Below is a set of exemplary actiong
could be taken avarious levels to address the infrastructure seen in this example.
AVOIDANCH\ational policy to prevent infrastructure in core tiger population habitats as v
as IUCN-IV protected areas that occur within TCLs; laws related to mandatory SEAs an
transfer schemes.

MINIMIZATIONSEA that identifies means to reduce cumulative impacts; land zoning ar
infrastructure to prevent settlement and land clearance; hunting/poaching HR policieq
construction workers; bridge extensions in tiger corridors.
RESTORATIONReplanting native vegetation along roads, ancillary road remoy
COMPENSATIONransfer mechanism to provide funds for national parks and@o#thing
patrols

By combining strong national policy thatd@&ects incentives, systemic sectomanning, and
designing tigeffriendly infrastructure at the project level, wild tigers do stand a chance.

Legend
= Existing National Road
Hydropower
STATUS

v Operating

v Construction

v Feasibility

v Unknown

Protected Areas

- Tiger Conservation Landscapes
- Restoration Landscapes

- Survey Landscapes
GMS Minina Area
== Proposed National Road



Appendix J: TCL Global Priority Areas ( NO-GO Areas

India
Central Western Ghats
Central Indian Landscape
Kaziranga-Karbi-Anlong
Sundarbans

Nepal
Terai Arc
Bhutan- India-Myanmar Bhutan- India-Myanmar TCLs

Thailand

Kayeh-Karen-Tennaserim
Lao PDR - Vietnam

Nam Et Phou Loey

Cambodia
Lower Mekong Forest
Malaysia
Taman Negara i Belum-Hala Bala
Indonesia

Leuser i Ulu Masen
Central- Southern Sumatra
Russia- China

Russian Far East- North East China

Sources: WWF, WCS, Save the Tiger Fund, and Smitt@datanal Zoological Park. TCLs, Tiger HisRamge and
RemainingHabitat: Sandersoret al. 2006, Dinerstein et al. 2007
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Appendix K: Casestudies involving land-use planning and mitigation hierarchy and policy options

Madidi Nationa Park and Integrated Management Area - Bolivia

Project Description

Apoloixiamas road in Northwest Bolivia. Tt
road would bisect the Madidi National Paakd
Natural Integrated Management Area, openil
vast inaccessible tropical forest areas to ille:
colonzation and resource extractiodMadidi is
widely recognized as one of the most importa
protected areas in the world.

KAZIRANGA NATIONAL PARK i Assam,
Kaziranga is one of the oldest protected areas
the world. It was decreed a foreseserve in
1905. The park harbors a variety of endangel
species includingrhino, elephant, tiger, wild
buffalo, and swamp deer. The park current
covers 43km2 although there are proposals t
add an area of 454.50 km2 by including t
Brahmaputra Riveto the north and part of the
Miker Hills to the south. The park we
designated a natural World Heritage site in 19
on the basis of itoutstanding universal value
The 54km length of the National Highway (N}
37 along the southern boundary of the parksh
become a serious conservation issue due to
direct and cumulative impacts on the loc
wildlife. Plans are underway to convert tF
existing NH37 to a sixane expressway.

Land-sse Planning and Con servation
Challenges

Costbenefit Analysis:

Construction of the Apokixiamas road would result i
a net loss to Bolivian society &§S $16.31 million,
before considering environmental costs associated w
deforestation. The very high cost of building a road
the rough terrain of the Madidi protected area simp
cannot be recovered due to the extremely low loc
demand for transport. Adding in the cosf @arbon
emissions from an estimated 30,000 ha.
deforestation induced by the road brings losses tc
total of US$61.71 million. This project passes neith
efficiency nor equity tests. It has a negative N
[define] and transfers wealth to a very smajfroup,
consisting of a mix of poor rural people, loggi
company owners, land speculators, design and
consultantsand construction firms.

India

The main challenges come from outside, particule
regional pressures at lndscape scale as a result
both the Assam governmef development priorities
and more diffuse pressures caused by rising populat
and higher economic expectations. Future success
RSLWISYR 2y (KS D2gSNYYSy
adopting a landcape approach to conservation. Ti
National Highway (NH) 37 running parallel to Kazira
National Park, between Bokakhat to Ghorakati rasg
divides the landscape between the ldying grasslands
in the north and the elevated Karbi Anglong hills in t
south. During the rainy season when flooding i
Kaziranga National Park forces the wild animals
move south toelevated grounds, many wild animals a
killed by vehicles while attempting to crossSHA

Mitigation Hierarchy and Policy Options

The larger goal of this project is to facilitate transportati
between the highlands (altiplano) and lowlands la Paz.
For travel anywhere but Apolo and its nearest neighbors,
existing route is thdower-cost option for travelers of al
kinds. The sensible investment alternative would thereft
be to upgrade the existing route. Thoest-benefit analysis
showel that increasing maintenance from once every fc
months to once every two months would yield net benef
of US$3.56 million.

There is an urgent need to conduct a comprehendita
study and develop appropriate mitigation options. Optio
may include avoidance by 4#igning the expresswa
through NagaorSilghatTezpurLakhimpurJorhat to protect
the ecological integrity of this World Heritage Site. T
KazirangaMeghalaya regio is one of the priority tiger
conservation habitats in India. The application of a landsc
approach for Kaziranga will require evaluation of current ¢
future pressures (including strategic impact assessme
development of different scenarios, agreemt on the
optimal way forwardand a series of strategic interventiol
carefully monitored so that adaptive management can
applied as necessary.
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The Guiguang Railway Project in China

The Guiguang Railway line crosses 8 nal
reserves of various lels in the project corridor,
The railway to be constructed will cros
Shoucheng Natural Reserve mainly by tunnels

The final design othe Guiguang Railway in Chir
avoided 7 out of 8 reserves by at least 300 m but ha:
cross the Shoucheng Nature Rese(peovincial level)
through a tunnelbridgetunnel scheme. This crossir
has received special attention during project desit
The railway to be constructed will cross Shouche
Natural Reserve mainly by tunnels (15.264) and only
a 1036m long railwayihe will be exposed between the
exit ofthe Tiaopingshan Tunnel and the entrance to t
Jiangjiashan Tunnel, joined Wgur bridges (668.4m

long total), with the height from the rail foot in the
bridges to the tunnel bottom of more than 8rB with a
maximum. of 23m, to ensure free passages of anima
No irreversible impacts will be generated on habite
over the tunnels, and the proposed railway line will n
fragment habitats in the reserve.

Trung Son Hydroelectric Project in Vietnam

Trung Song Hydropower Project is located in
middle pat of the Ma River The tal of the

reservoir is 9.5kn from from Lao border. The
dam site is located in Trung Son villagriang
Hoa district Thanh Hoa province, North Centr
Vietnam about 195 km northwest of Thanh Hc
city. The projectis about Q7 kmdownstream of
i KS al conflueh&Mah&uang brookt.

The North South Economic Transport Cor

The Trung Son Hydwower Project (TSHPP) is mul
purposeandincludes(a) electricity generation, with ar
installed capacity of 260 MW that generates a to
annual of 106 GWh which will be deted to supply
energy to the national grid(b) flood control for the
downstream stretch, by using 112 million m3 of tl
reservoir; (C) water supplemerdtion during the dry
season; and(d) an alternative energy resource fo
global greenhouse gases (GHGhission reduction.
Although the direct impacts on natural terrestrii
ecosystems due to reservoir inundation are expectec
be minor (no area of thenearby reserves wil be
flooded) , the additional pressures on natural resourc
in the area of the dam arexpected to be significant

ridor (NSEC) in the Greater Mekong Sub

An innovative three-fold approach to minimize
environmentaland social impacts in sensitive areas has b
developed in the Guiguang Railway: (Bvoidance

Alternative analysis has been regarded as one of the n
important mitigation measures to minimize potenti
adverse environmental and social impact. (Sourd

Engineering The project has been designed with state

the art engineering. Using tunnblidgetunnel schemes
avoids most sensitive issues. In some projects, close to
of the line comprise tunnels and bridges as shown bela
for the Guiguang railwgaling currently under construction
in southern Chinain which over 75% of this 180 railway
line iscomposedof tunnels and bridgeq3) Comprehensive
Mitigation Plansdetailed environmental design plans (gres
corridors and landscaping)environmenel management
plans, resettlement action plans, and ethnic minority ple
have been prepared in order to minimize unavoidal
impacts from the project.

Overall this analysis should address the following issues:
Analysis of effects on terrestrial animal and plant spec
Pressures will stem from:af the opening ofgoodquality

roads into remote areaspj the presence of aonsiderable
work force (3,000 to 4,000) in and near protected areas;
in-migration due to increased economic opportunities frc
the project activities; and, c] the resettlement of local
communities to different areas near the protected areas.
aresult of these pressures, the natural reserves could s¢
progressive deterioration of vegetation cover (bamboo a
natural forests) from increasedlashand-burn agriculture

and illegal hunting of wild animals for fooderved in

restaurants and campsd for commercial uses.

- Design of a plan to strengthen the protection of the natu
reserves. This plan should be based on the exis
management plan and the capabilities in the Rese
Management Authorities.

-region (GMS)
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The GMS NSEC is one of three priority corric
targeted for infrastructure development unde
the GMS Economic Cooperation Program (:
NSEC map A in appendix L).

The NSEC will link important econonfiabs: @) the
KunmingChiang RaBangkokroute via Lao PDR an
Myanmar; and i§) the KunmingHanoiHaiphong route
through Yuman province and entering Vieam at Lao
Caj and more recently through a second route in tt
Guangxi Zhuang autonomous region thgasses
through the capital of that regior\lanning, and enters
Vietnam through Lang Son. A number of ma]
infrastructure investmentsin the NSECare already
being undertaken by GMS countries and more
planned. The cumulative impacts of the improve
comectivity and trade along the corridor, and tt
sensitivity of the areas along the corridc
highlighted the need for widscale planning anc
environmental assessment to evalua
indirect/induced impacts on corridor nature
assets and ecosystem serviceswadl as on poor
and vulnerable populations. A  Stratec
Environmental Assessment was carried out.

A Spatial MultiCriteria Assessment (SCMA) tool wasdito

integrate a wide range of factors such @mstruction costs
and value of assets to be connedieit also considered
spatial layers related teenvironmental and social factor
such as biodiversity, water resources, livelihood and hee
and security; all factors that add indirect costs if th
targeted investment is not harmonised with thenthe SE
useda set of spatial tools ranging from basic spatial overl
to complex thematic and predictive modelling, whi
provided inputs to a specific stage of the SEA process.
spatial work was split intdhree distinct components: a)
baseline phaseoverview of the present situationthrough
map overlays, b)assessmentphase: facilitating better
understanding of changes and impactshrough predictive
models, and cylternatives / mitigation phase: supportin
the development of solutions through better tageting
investments and mitigation measures using a spati
explicit decision / criteria framework.

Using map overlays resulted in a map which identifies al
of high suitability for a desired investment. At the sar
time, the SMCA outcome was used ittentify areas of low
suitability that are synonymouwith vulnerable areas where
the respective investments would come with considera
increased costs. The suitability map produced by the SH
is also an ideal input into a leasbst path calculation, hich

can be used to find an optimal routing, such as a poten
railroad alignment in the corridaisee map B id\ppendixL).

SourcesFleck, L.C., Painter, L., Reid, J., Amend, M. (2006) A road through Madidi: An envircaowrialic analysis. Consation Strategy Fund. Technical
Series No. 6V.B. Mathur, Ashok Verma, Nigel Dudley, Sue Stolton, Marc Hockings, and RobyrOjgroganities and challenges for Kaziramgational Park
Assamover the next fifty years(2005). UNESC@Enhancing Our Heritgge Project Team.EIA Trung Son Hydroelectric Project. 2009. Trung Son Project
Management BoardThe North South Economic Transport Corridor (NSEC) in the Greater Mekereg®Bulb(GMS)
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Appendix L: The North South Economic Transport Corridor ( NSEQ in the Greater Mekong Sub-region (GMS)

Map A

NSEC CORRIDOR FOCAL AREA
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