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L. List of Totally Protected Wild Animals in Bhutan

l. Asian Elephant: Elephas maxinus

Body length is 550-640 cm, tail fength is 120-50 ¢y, and shoulder height is 250-300
cm. females weigh an average of 2,270 kg and that large bulls weigh 5,400 kg.

Type Lolca;lity : “Zeylonae” [Sri Lanka}

Dislribution : Bangladesh, Burma, China, Cambodia, India, Indonesia, Laos, Malaysia,
Thailand, Vietnam.

Status : CITES (Convention on International Trade in Endangered Species of Wild
Fauna and_Flora)' - Appendix I; US.ESA (U.S. Endangered Species Act) -
Endangered;, 1UCN (International Union for Conscrvation of Nature and Natural
Resources) Red Data Book - Endangered.

The Asian elephant once ranged from Mesopotamia (now known as Iraq) throughout
Asia, south of the Himalayas all the way to Northern China.

Today, Asian elephants are found scattered only in isolated pockeis of India, Napal,
Sumatra, and Southern Asia.

Elephants are the largést land mammals in the world today. There are two species of
elephants : the Asian and the African. When the two are together, it is quite easy to tell
them apart. The Asian elephant is usually smaller than the African and has considerably

smaller ears but may still reach up to ten feet in height and seven tons in weight.

It also has smoother skin and less prominent tusks. Another difference between the two
is the trunk. The African elephant has two “lips” on the end of its trunk to grasp food
and other items it needs to pick up, while the Asian elephant relies on only one “lip”.

Considered easier to handle and train, Asian elephants are widely used as work animals
in India and southeast Asia.

Asian elephants are found primarily in tropical forests and grasslands, seeking refuge in
forests by daj! and fecding in :clearings and forest margins by night. An adult Asian
Ay consume between 300 and 350 pounds of vegetation cach day. It may also
consume soil for its mineral content.

For centuries the Asian elephant has been overhunted for its ivory tusks that are traded
- to the Far East. The ivory is used for carvings, jewelry, and statues. The main threat to
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the Asian elcpham is the dlsappearancc its natural ha‘ouat due to human dcvelopment and
agriculture. Today, Asian elephants are in even greater danger of exlmchon becausc of
loss of their natural habilat. Only an estimated 29,000 to 40 000 still remain in the
wild.

2. Clouded Leopard: Neofeh‘s nebulosa -

Head and body lcnglh is about 61.6-106.6 ¢m, tail lcngtﬁ is 55-91.2 cm, and Wéigﬁt is
usually 16-23 kg.

Typel,ocallly “Brout from Canton” [Chma Guangdong Guangzhou] :
Distribution : Burma, China, Cambodxa Indtia, Indoncsm Malaysia, Nep'tl mean
Thailand, and Vietnam. o . _‘ ‘ _

Status : CITES - Appendix I; US.ESA - Endangercd; TUCN Red Data Book -
Vulnerable.

The clouded leopard has a long body, telatn ely short lcgs, and a tall that can be a]mbst
equal in lenglh to its head and body combined. 'Ihcy arc lhe most slnkmgly marked of
all cats. Its side paltem consists of some six Jarge, narrow, bmwn blolches edged in
black, and pale areas scparating the blotches. Because of its Jarge upper teeth, which
arc rclétively longer than in any other cat species, the clouded leopérd is sometimes
referred 1o as the “modern-day saber-tooth”.

The clouded leopard has been persecuted for its coat for many ycérs. Because of the
unique pattern, many people desire coats made of this beautiful fur. Unfortunately it
takes about 20 to 30 cats to make one full-length coat.

The clouded leopard may be found in the densc forest and scrub of southern and
southeastern Asia, where it hunts by night or day, from trees, dropplng silently down
onto its prey, and seeks medium-sized game of all typcs Completely at home in the
squirrel. The chief prey of the clouded leopard are monkeys. small deer, and wild
boars, which it ambushes from the trees or stalks from the ground. It may also take
birds, rodents, or domestic poultry.

3. Golden Langur: Presbytis geei

Head and body length is 40-76 ¢m, tail l:engl'h is 57-1 10 cm, and weight is 4.2-14.0 kg.
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Type Loc*a!ity : India, Assam, Goalpara Disl, Jamduar Forest Rest House, Fast Bank of
Sankosh River.

Dlstnbulwn Between Sankosh and Manas chrs Indo Bhulan Border (on both
‘sides). Status : IUCN Red Data Book - Rare; U.S.ESA - Endangered; CITES -
Appendix 1.

4. Musk Deer: Moschus chrysogaster

Head and body length is 70-100 cm, tail fength is 1.8-60 cm, shoulder height is 50-60
cm, the romp is about 5 cm higher than the shoulder, and weight is 7-17 kg.

Type Locality : Nepal (probably Tibetan Plateau)

Distrtbution : Himdlayas of N Afghanistan, N Pakistan, N India (include. Sikkim), and
Nepal; '1‘ibct to C China. |

Status - U.S.ESA - Fndangered in Afghanistan, Bhutan, China (Yunnan and Tibet),
India, Nepal, Pakistan, and Sikkim; CITES - Appcndix I in Afghanistan, Bhutan,
India, Nepal and Pakistan; otherwise Appendix I¥.

Musk deer are caught mainly for musk (“musk deer perfume”), present only in the
males. Musk is secreted by a saccate gland located between the sex organs and the
naval. In the past, musk was used in medicine in Europe and the East. The use of
musk as a natural perfume base (used in preparing high quality scents) was discovered
later. When this happened, the use of musk in perfume boomed.

The musk deer has long been hunted for its prized “musk pouch”. In 1855, around
81,200 sacs were exported from Russia to China through Kyakhta, and a few ycars
later, Japan imported over 100,000 sacs in a single year. The musk deer population
diminished greatly, and in 1927, only 5,080 sacs were collected. This lead (o the

classification of the animal as endangered.
5. Pangolin: Manis crassicaudata

Head and body length is épproxi'matcly 30-88 cm, tail length is 35-88 cm, and weight is
4.5-33 kg. Males are usually larger than females.

Type Locahty: !ndld
- Distribution : P‘llei?ll‘l east to west Bcngal (India) and Yunnan {(China) south to Sri
Lanka
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Status : CITIES - Appendix 1L

Pango]m |s a cross belween an antcatcr and an armadillo It has layers f’lt on its Tbody
and hard scales. This animal wull chmb trees lo get insects to cat One of the most
unusual parts of this animal is the rcally long tonguc Most pango!m spend most of
their in trees, and some are good swnmmors When a pangolin is threatened, it will roll
up into a ball and not even large predators can uncoil them. They lash about
dangerously with their tails, which are covered with sharp-cdges scales. They may also
spray a foxﬂ-smeiling lii]uid from anal glailds.

Their tonguc is extraordinaily long and muscular arising from the last pair of ribs décp
in the animal’s chest. This results in a tongue and assomated muscles that are longer
than the animal’s head and body, allowing it to be extruded to an astomshlng degree.
They lack testh. Instead, the pyloric part of their stomach i is thickened and muscular,
with odd keratinous spines projecting into its interior. It usualiy contains pebbles and
seems to be used for “chewing” in much the same way as a bird’s gizzard. Pangolms
have the ability to close their ears and nostrils as well as eyes, presumably to keep ants
out. Their skull is smoothly conical, lacking the ridges and crests found on most
maminal crania.

The Pangolin gives Jive birth. It takes about 5 months before the new baby is born.
6. Pigmy Hog: Sussylvanicus {Sus salvanius)

Head and body length is 50-65 cm, tail length is about 3 cm and shoulder height is 25-
30 em.

Type Locality : India, Sikkim Ferai.
Distribution : Bhutan, S Nepal, N India (include. Sikkim)
Status : CITES - Appendix [; U.S.ESA and IUCN Red Data Book - Endangered

Pigmy Hog can be found in Manas Wildlife Sanctuary which has own peculiar species
of fauna. Manas Wildlife Sanctuary is situated on the banks of river Manas, and 176
km from Guwahati, this sanctuary is the only *tiger project’ of its kind in Assan.

7. Snow leopard: Panthera uncia

Head and body length is 100-130 cm, tail length is 80-100 cm and shbulder height is
about 60 cm, and weight is 25-75 ke,
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Disiribﬁlion : Sovict Union, Mongoiia, India, Pakistan, Afghanistan, China, Bhutan
and Nepal

Status : CITIES - Appendix I, U.S. ESA, IUCN Red Data Book, and Soviet Union -
Endangered.

The snow leopard is found in the high mountains of Ccritral Asia, In summer it occurs
commonly in alpine meadows and rocky areas at elevation of 2,700-6,000 meters. In
winter it may follow its prey down into the forests below 1,800 meters. It sometimes
dens in a rocky cavern or crevice. It is often active by day, especially in the early
morning and late afternoon. It is graceful and agile and has been reported to leap as far
as 15 meters. The diet includes mountain goals and sheep, deer, boar, marmots, pikas,
and domestic livestock.

The snow lédpard has been hunted for many years for its beautiful thick coat.
Overgrazmg of domestic animals in some areas has depleted its natural prey, and other
forms of hunan encroachment are lowering its numbers as well. Estimates of the wild
population are difficult because of the remoteness of the snow leopard’s range, but
most reports agree that there are at least 5,000 animals in the wild. There are over 600
snow leopards in zoos worldwide.

8. Takin: Budorcas waxicolor

Head and body length is 100-270 cm, tail length is 8-12 cm and shoulder height is
about 70-140 cm, and weight is 150-400 kg.

Type Locality : India, Assam, Mishmi Hills.

Distribution : Bhutan; Sikkim and Mishmi Hills (NE India); N Burma; SE Tibet,
Sichuan, Gansu, Shaanxi, and Yunnan (China).

Status : CITIES - Appendix 1I; 1UCN Red Data Book - Rare

The takin prefers dense (hickets near the upper limit of tree growth at an elevation of

around 1,000-4 '2'5-0 meters. It makes narrow paths through this thick growth, which it

uses regularly m passmg to and from grazing arcas and salt licks. It is slow and
cllberatc but can leap nimbly from rock to rock on rough slopes.

There apparently are regular seasonal migrations between alpine areas in summer and
forested valleys in winter. In sbmmer, it eats mostly forbs and deciduous leaves from

shrubs and trees. The winter diet consists principally of twigs and evergreen leaves
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from woody species. They somcumcs spcnds much of the day in dense vegel ation ancl
cimerges in the late alternoon and early morning to feed.

‘There normally is single kid, and within 3 days it is able o accompany its mother
almost anywhere.

9. .Ti ger. Panthera tigris

Head 'mcl body lengih is 140- '28{} cm, tail length is 60-95 cm and welght is 180-258 kg
(malc) 100 160 kg (female).

Typcl,ocahly “Asn

Distribution : Bangladesh, Bhutan, Burma, China, Laos, India, Indoncsua (Sumatra)
Korea, Malaysm, Nepail, Thailand, Vletnam, Afghanistan, Paklstan Tran, and the
former USSR.

Status : CITIES - Appendix I; U.S. ESA and IUCN Red DataBook Endangercd

The hgx,r is lolemnt of a w:dc range of enwronmental condmons its only n,qulremenls
being adequate cover, water, and prey. It is found in such habitats as tropical
rainforests, cvergreen forests, mangrove swamps, grasslands savannahs, and rocky
country. An individual may have one or more favored dens within its lerntory, located
in such places as caves, hollow trees, and dense vegetation. The tiger usvally does not
climb trees but is capable of doing so. It has been reported to cover up (o 10 meters in a
horizontal leap. It seems to like water and can swim well, easily crossing rivers 6-8 kin
wide and sometimes swimming up to 29 km.

In Nepal, a specialist detennined the usual daily' i110\feltlent to be 10-20 km. To hunt,
the tiger depends more on sight and hearing than on smell. It usually carefully statks its
prey, approaching from the side or rear and attempting to get as close as possible. It

then leaps upon the quarry and tries simultancously to throw it dowa and grab its throat,

The diet consists mainly of large ﬁnmmals, such as pigs, deer, 'anlelopc buffalb and
gaur. A liger can consume up to 40 kg of meat at one time. Allhough the tiger is an
excellent hunter, it fails in at least 90 percent of its atlempls to caplurc ammals I'n‘
India, individual home range scems usually to be 50-1,000 sq k. |

10. Wild Bulfalo: Bubalus bubalis
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Head and bodjr leagth is 240-300 cm, tail length is 60-100 cm, shoulder height 1s 150-
190 cm, and weight is 700-1,200 kg.

Type Locality : “Asia”.

Distribution : Formally India to Indochina; true wild populations survive in Assam and
Onssa {India), Nepal, N Thailand, and possibly in Bangladesh, Cambodia and C
Victnany, domesucated in N Africa and S Europe east to Indonesia and in E South
Amerlca fcra] populatlons in Sri Laoka, Borneo and other parts of SE Asia, New
Britain and Ncw Treland (Bismarck Arch Papua New Guinea), Australia.

Status : CITIES - Appendix 11 (Nepal); IUCN Red Data Book - Endangered.

The general coloration is ash gray to black. The spread of the horns, up to 120 cm
along the outer edge, exceeds that of any other living bovid. Bubalus bubalis is larger,
qulcker and more aggrcsswe and has much more widely spreading horns, than a
domestic buffalo.

{1. Black-Necked Crane: Grus nigricollis

Height 156 cm

Black-necked Cranes is one of the world's most threatened cranes. Over 300 Black-
naked Cranes now winter here, but the number is declining. This is partly because of
the drainage of their marshy habitat in some places and recent changes in traditional
farming methods which have resulted in reduced availability of food for the cranes.
Total protection is given to the cranes in Bhulan and wardens at their main wintering
areas in the Phobjikha valley (about 10 km southern from Pele-La) and at Bumdiling
(near ‘Toshe Yagts). The Black-Naked Crane or Thung Thung as it is called in Bhulan
is important in local folklore and there arc myths, legends and songs about bird. The
cranes are famous for their spectacular and beautiful dances in which they bow, leap
into the air and toss vegetation about whilst uttering loud bugling calis.

12. Monal Pheasant: Lophophorus impejanus

Lengih male 70 cm, female 63.5cm

In summer itis common on rock and grass cov cred slopes between 3,660 m and 4,570
m, and in winter it moves down to 3, 050 m or probably lower, in rock, coniferouvs and
rhododendron forests wnth grassy gladec The Monal uses its strong bill for digging in
se'm:h of food and can dl° deep in snow il NECessary. Sceds, roots, tubers, shoots,
berries ’mcl insects makg up lts d:ci The male Monal Pheasant is an especially beauti{ul
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pheasant and is famous for his nine iridescent colours. In contrast the female is mainly
brown with a whitish ramp, heavily barred tail and short crest.

13. Peacock Pheasant: Polyplectron Bicalcaratum

Length malc 70 cm ‘ o

They inhabit in bush or forest in the vlclmty of a river in Burma, Thalland Slkl\un
[.aos, V:etnam S China and Peninsular Malaysia. The dn:t consxsts of grass shoots,
bamboo fruits and insects. They spread their wings and tail like a peacock

14. Raven: Corvis corax

Length 71 cm

The all-black Raven is the largest of the Bhutanese crows and the country’s national
birds. A fine flier, the Raven often performs spectacular acrobatics in the air, tumbling,
nose-diving and even rolling on its back. The Raven is a sociable bird usualiy found in
pairs or small partics which often call to each other. Almost any kind of animal or
vegetable matter is eaten. It can be easily dmmgmshcd from other crows in ﬂ:ghl by
wedge-shaped tail. Both sexes are alike. It is fairly common in northern Bhutan at high
allitudes above the tree-line,

15. Rufous-Necked Horabill: Aceros nipalenisis

Length 122 m _

The spectacular Rufous-necked Hornbill is fairly common in Bhutan’s primary
evergreen forest belween 300 m and 1890 m, but :oulside the ‘c'oumry.it is rare and
declining mainly because of the loss of the tall mature fo:résl trees it requires for nesting
and feeding. Like the other three hornbills in Bhut_an' it mainly eats wild 'ﬁgs and
berries. 1t flies with powerful slow flaps making a toud ‘whoosh” with each wing beat,
Every now and then it dives with closed wings resullmg in decp undulations. In
common with other hornbills the female plasters hcrself inside a lrce hole when_
incubating her eggs leaving only a narrow slit through which she is fed by her mate.
The female has a black head, neck and underparts,

16. Golden Mahseer: Tor tor
Golden mahseer is one of the eight species of mahseer which are co'mm'o'nly found in
India. Mahseer is one of the important game fishes of Indn Golden mahseer is ctoutiy

built and is distinguished by the head being shorter lhan the depth of lhc body This is
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the typlca] mahscer of anglers in north India attaining aboul 1.5 meters in length.
Golden mahseer occurs along the foot- hills of the Himalayas From Kashmir to Assam
and in the rivers Namlada and Tapu Litle blologlcal work has been done on golden
mahseer of the Himalayas. The biology of mahseer found in Nammada river at
Hoshangabad has been studied in detail by Karamchandani et al. (1967). The golden
mahseer fogrﬁs the mosl predominant fishery in the commercial catches of River
Narmada in that region and contributed about 40.99 to 50.7% among the carp group
and about 25.45 to 29.62% in the total catches during the year 1958-1966.

The juveniles and adults of golden mahseer have been reported to subsist on food
organisms common to both but in varying degrees. The fish is insectivorous in its
juvenile stages, but becomes herbivorous in the adult phase. The protrusible and
suctorial mouth of the dish and presence of large quantities of sand, mud and debris in
the gust are suggestive of bottom feeding habits. The fish attains its first maturity in the
size range 273-290 mm. This species has a prolonged breeding season which
commences in July-August and continues up to December with peak breeding from July
o September.

The younger fish has been observed to breed carlier in the season than the older ones.
Ova diameter studies have indicated that an individual golden mahseer breeds in three
spurts of sp:awning at intervals of 2-3 weeks in belween two acts, and as soon as the
tast batch of mature ova arc shed the ovary staris maturing and ripening again for
spawning in the next season. In Punjab, as a general rule, golden mahseer migrates
towards headwaters at the beginning of the South-West monsoon and downstream
when rains cease. However, three spawning periods associated with spates have been
reported by some authors. Others doubt the existence of any definite season in respect
of the Punjab and North Bengal golden mahseer.

17. Spotted deer: Axis axis

Head and body length is 100-175 cm, tail leagth is 12.8-38 cm and shoulder height is
60-100 cm, and weight is 27-110 kg.

Type Locality : India, Bihar, “banks of the Gange”.
D.istribut‘i.on‘ :'_In_dia (in'cl'hdc. Sikki[ll); Srl Lankaj Nepal;, infroduced to the former

Yugostavia, republics of the former W USSR (still extant?), Andaman Jsls, Awstralia,
Hawaiian Isls and Texas (USA), Brazil, Argenti na and Uruguay.
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[)urin'g pﬁn of the yc:ar the uppér parlé; of them arc bcéiut‘i.fq.l!).' marked with small white
spots. They frequent grasslands and open forest, sckﬂbm penetrating into heavy
jungles. Nomia!ly ﬂmy rest dhring ihé hotter part of the d.ay: and 'm'ove ébou( in the
early morning and late afternoon. “They may become noctumal in the summcr or when
molested by pcop!e Thcy take readxly to watcr and ale said to be good swimmers.
Home ranges dunng about half of the year were approxlmatcly 500 ha for a male and
180 ha foe female, '

18. Gaur; Bos gautrus

Head and body length is 250-330 cm, tail lcngth is 70-105 c¢m, shoulder 'height is 105-
220 cm, weight is 650-1,000 kg, and horn length is 60-115 cm.

Type Locality : Bangladesh, NE Chiltagong (domesticated' stock).
Distribution : India, Nepal, Burma, Thailand, S Tibet and Yunnan (China), S Vietnam,
Cambodia, Peninsular Malaysia.

Statas @ LS ESA - Endangered; CITIES - Appendix I; IUCN Red Data Book -
Vulnerable.

The gaur is the largest of all wild cattle. 1t has a glossy dark brown or black coat with
cream-colored legs, and thick horns that curve upward. The gaut inhabits forested hills
and associated grassy clearing up to elevations of 1,800 meters. It requires water for
drinking and bathing but secins not to wallow. It is not excessively wary, but when
startled, it crashes off through the junglé at high speced. The gaur was found to be both
a grazer and a browser, preferring green grass when it was available but otherwise
cating coarse, dry grasses and forbs and leaves.

19. Leopard: Panthera pardus

Head and body length id 91-191 cm, tail length is 58-110 ¢m, and shoulder height is
45-78 cm. Males weigh 37-90 kg, and females, 28-60 kg.

Type Locality : “Indiis”, “Egypt”
Diswibution - Athamstan Algena, Angola, Arabsa Botswana, Burma Camcmon .
Central Africa Republie, Chad, China, Congo, Loypl Elhlopna Gabon Gumea '
Bissau, India, Indonesia (Java), Iran Iraq, Kenya, ‘Korea, leena, L:abos, I\flgl_'i_w;,
Malaysia, Mauritanta, Moroé:co, Mozambique, Nzii_n‘ibia,‘ Népal,' N'iger, N'ige'ria,-
Pakistan, Sencgal, Sierra Leone, Somalia, South Africa, Sri Lank‘a, Sudan, Tanz:a'nia,
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Théi}and Tunisia, Turkey, Uganda, republic of the former USSR, Victnam, Zaire,
Zambia, and Zimbabwe.

Status : CITES - Appendix |; U.S.ESA - Endangen,d {wxpect in Africa, in the wild,
south of, and including Gabon, Congo, Zaire, Uganda and Kenya, where this species
is Threatened). IUCN Red Data Book - Threatened.

The leopard can adapt to almost any habit that provides it with sufficient food and
cover. It occupies low!land forests, mountains, grasslands, bush couatry, and deserts.

It may move 25 km in a hight, orup o 75 km if disturbed. it gencrally progresses by a
slow, silent walk bul can briefly run at speed of over 60 knv/hr. It has been reponted (o
leap over 6 meters horizontally and over 3 meters vertically. It climbs with greal agility
and can descend headfirst. [t is a strong swimmer but is not as found of water as is
tiger.

The diet is varied but seems to consist mainly of whatever small or medium-sized
ungulates are available, such as gazelles, impala. wildebeest, deer, wild goats and pigs,
and domestic livestock. Monkey and baboons also are commonly taken. If necessay,
the lcopard can swilch to such prey as robents, rabbits, birds, and even arthropods.

20. Leopard Cat: Felis bengalensis
Head and body length is 44.5-107 cm, tail length is 23-44 c¢m, and weight is 3-7 kg.

Type Locality : “Bengal” {India] .
Distribution : Afghanistan, Bangladesh, Burma, Cambodia, China, India, Indonesia,
Japan (Tsushima and Irimote Isls), Korea, Laos, Malaysia, Nepal, Pakistan, Phillippinc
Isls, Taiwan, Thailand, republic of the former USSR and Vietnam.,

Status : CITES - Appendix I as Felis bengalensis (except for Chincse population);
otherwise Appendix II. U.S.ESA - Endangered; 1UCN Red Data Book - Endangered

as F. iriomotensis.

The leopard cat is found in many kinds of forested habitat at both high and low
elevations. It dcns in hollow trees or smail caves or under overhangs or large roots. It
is an cxcdlcnl swimmer and has populated many offshore islands. Tt apparently hunts
on then ground, as well as in frees, and feeds on hares, rodents, young deer, birds,

reptiles, and fish, The numbcl of young per litter is one to four, usually two or three.
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21. Himalayan Black Bear: Selenarclos thibetanus

Head and body leng!zh is 120~_186 cm,‘ta'il: length is 6.5-10.6 cm, and males weight is
50-110 kg, and females weight is 65-90 kg.

Type Locality : (India, Assam, Sythet)

Distribuﬁon : Afgh'aniétan, China, India, Indqc'hina, Jap>an, Korea, Laos, Nepal,
Pakistan, Taiwan, Thailand, Russia (SE Primorski Krai), \:’icln'a'm.

Status : CITES - Appendix §; U.S.ESA - Endangered as 'U.t.,‘gedrosianus; TUCN Red
Data book - Endangc'red as U.t.gedrosianus, otherwise Vulnerable.

The Astalic black bear frequents moist décidum{s forests and brushy areas,'éspccially in
the hills and mountains. It ascends to elevations as high as 3,6'00 meters in the summer
and descends in the winter. This bear is generally nocturnal, steeping during the day in
hollow trees, caves, or rock crevices. It climbs expertly to reach fruit and beehives.

Individuals become fat in late summer and early fall before hibernation, but some
populations do not undergo winter sleep, or do so only for brief periods of severe
weather. In the Himalayas U. thibetanus hiberpates, sometimes in a burrow of ils own

making, but that in southern Pakistan there is no evidence of hibernation.
22. Red Panda: Ailurus frlgens

Head and body length is 51-63.5 cm, tail length is 28-48.5 cm, and weight is usually 3-
6 kg.

Type Locality : “Indes orientales”

Distribution : Yunnan and Szechwan (China), N Burma, Sikkim (India), Nepal,
Bhutan.

Status : CITIES - Appendix 1I; JTUCN Red Data Book - Insufficieatly known.

Red pandas arc actually more widely distributed than their larger cousin, the Giant
panda. They inhabits mountain forests and bamboo thickets at elevations of 1,850-
4,000 meters. They feed on vegetables, grass, ,fnljits, acorns, bamboo lea\;’es, eggs,
birds, mice, and roots. In captivity most of them cat fruit, {'egetables; and bamboo
lcaves. Red pandas have an extra “thumb” that functions in much the same way as our
thumb. It allows them to grasp branches and hold them while they eat.
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Habitat destruction is the main threat to the red panda. China and Nepal have rapidly
growing human populations and their need for timber, fuel and grazing land causcs
widespread losses of forested land that supports bamboo undergrowlh. ‘Even in
national parks and reserves, livestock grazing and timber extraction are destroying
bamboo at an alarming rate. While bamboo flowerings, which cause large areas of
bamboo to die, havé been a cause of concern, man-made faclors are a greater concern
for the long-term survival of the species.

Part of the red panda’s range overlaps with that of the giant panda, so giant panda
conservation programs provide some benefil to the red panda.

23. Serow: Capricornis sumalraensis

Head and body length is 140-180 cm, tail length is 8-16 cm, shoulder height is 85-94
cm, and weight is 50-140 kg.

Type Locality : Indonesia, Sumatra _

Distribution : N India; Nepal; Sikkim (EN India); Burma; Chira north to Gansu and
Anhui; Thailand; Indochina; Malay .Pcninsula; Sumatra.

Status : CITES - Appendix I, U.S.ESA - Endangered; JUCN Red Data Book -

Endangered as Capricornis, sumatraensis sumatraensis.

The upper parts are generally or black, the mane ranges in color from white to black,
and the underparts are whitish. Serows inhabit rugged mountains or ridges, covered
with thick brush or forest, at elevation of up to 2,700 meters. Their gait is clumsy and
not particularly rapid, but they are sure-footed in descending steep, rocky slopes. They
are commonly hunted with dogs, and when brought to bay, they defend themselves
with their horns in a deadly manner. The diet consists of grass, shoots, and leaves.

2. List of Totally Protected Plants in Bhutan

1 Agarfagaru (Local Namc[
Eagle Wood/Indian Aloc Wood (Common Name)

. Aguilaria malaccensis (Botanical Name)

Malaysian agalloch. Aloeswood

Famj!y : Daphae

Di;.tribuﬁon : _Easi of India, Bengal and Burma in the Himalayan mountains
Growing condition : sandy soil.
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2 Yarlsa-guenboor) ( Local Namc)
(,;Jncse catamllar (Common Name)

Cord\ceps smens:s {Botamcal Name)
Altitude : Over 4 000 m , above the sea in Bhutan. o _
This is the famous Drug of Chme,sc Materia Medica. It is a \ kind of a mushroom

parasitic on the larva of insect lwmg underground. It is found on the alpmc grasslands.

3 Pang -gen metog ( Local Name} ‘
Gentiana crassuloides (Bolamcal Nam_)
Disteibution : S Gansu, W Hubei, SE Qinghai, W Sichuan, S and SE Xlzang, NW
Yunnan [Bhutan, NW India, Ncpal Sikkim].
Altitude : 2700-4500 m above the sea.
Growing condition : Stream and river banks, grassland slopes, bogs, scrub forests.

4 Snow down lly (Local Name}

Lloydia yunnanensis (Botanical Name)
Unnane amana

Family : Lily
Distribution : SE China, Bhutan
Altitude : Over 4,000 m above the sea in Bhutan.

5 Tsher-ngeon (local Name)

Blue poppy (Common Name)
Meconopsis grandis. {Botanical Name)

Himalayan blue poppy

Family : Poppy

Distribution : From S Nepal to Burma, Mountainous areas of SE China.
Altitude : 3,000-4,500 m above the sea.

Growing condition : Alpine grasslands, meadows, scrub, growing in crowds.

This poppy is a rosette-forming, hauy perenntial with elhpnc ob!ong to lance shapcd
toothed, dark green basal and stem leaves, about 20 cm long. In later sprmg and ea:ly
summer, shallowly cup-shaped, deep rich to pale bluc flowers, about 12 €M across, are
borne singly in the upper leaf axils of the branched é.tems, on stalks 20-50 cm loﬁg. '
Height; 1.2-1.5 m. Spread : 60 cm. '
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6 Kirang-shing ( Loéal Name}
Yew (Common Namc)

Taxus baccata (Botamcal Name)

Europe Yew

Family : Yew

Distribution : From Middle South of Furope to Bhutan, Burma and SE ef China along
North Africa, Afghamslan and Hlmalayan mounlains.

Altitude : 2,000-3,500 m above the sea.

Growing condition : Forest along gorge, scrub.

7 hreeng-gcera dza (Local Name)

Gmsena ((,ommon Name)

Panax pseudoginseng_(Botanical Name)
Family : Araliaceac
Distribution : Anhui, Fujian, Gansu, Guangdong, Guangxi, Guizhou, Henan, Hubei,
Hunan, Jiangxi, Shaanxi, Sichuan, Xizang, Yunnan and Zhejiang in China, Bhutan,
India, Japan, Korea, Myanmar, Nepal, Vietnam, Africa, Afghanistan and Himalayan
nmountains.
Altitude : 2,000-4,800 m above the sca.
Growing condition : Forest bed of moist and heavy rainy areas.
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Table 9B.1

The Study on National Highway Bridge Constriction in the Kingdom of Bhuian

Screening and Scoping for No.1 Kurizampa Bridge

No| Environmental ftem Screening | Scoping Reason

1 Resettlement - .

2 | Economic Activities - -

3| Traffic end Public Facilities - -

4| split of Communities - -

51 Cultural Property

6 | Water Rights and Rights of{ - -

Common

7 1 public Health Condition 4] U Generation of garbage and the increase of vermin an
unknown in copstruclion phase.

$ | Waste U ) Generation of construction and demolition waste, debris
and logs are unknown.

9 | Hazards (Risk) - .

10| ‘Topography and Geology - -

1 Soil Erasion - .

2| Groundwater - -

13 Hydrological Situation - -

17 Coastal Zone - -

13] Fauna and Flora U u Bxistence of the protected plant in Bhutan and the state
of aquatic¢ life are unknown.

16 | Meteorology - -

171 Landscape - -

181 Air Pollution U u Human seitlement, about 30m from bridge. Exhaust
gas from construction equipment is unknown.

191 Water Pollution U U Disturbance of sediments by construction of abutinent
and the erosion caused by the change of vegetation and
topography arc unkngwn.

20| scil Contamination - - ]

2t | Noise and Vibration U U Human settiement, about 30 from bridge. Noise from
construction cquipment is uaknown. _

22| Land Subsidence -

23 1 Offensive Odour - .

241 Highway Runoff Pollution - -

25| Highway Spills . -

26 | Monitoring and Maintenance | U u Monitoring for assessing the actnzl environmental
impacts and the long-term mazintenance of the project
are unknown. ~

Note :

Y: Environmental impact is expected. (Y |2 Serious impact is expected. Y2: Minor impact is expected.)
-1 No environmental impact is expected.  EIA is not necessary.
U: Extent of impact is unknown { Examination is needed. Impacts may become clear as study progresses.).

Other Information Gathered From the Logals ;

- There are about 15 houses (about 100 persons) in the vicinily of the bridge.

- Mahiscers (fish, 5 feet in length) are known to exist in the river.

- River color is lght brown.
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‘Table 9B.2 Screening and Scopi ng for No.2 Chamkar Zam Bridge

Screcning | Scoping Reason
_N° Eavironmenlal Yem
L§ Resettlement  © - -
2 | Economic Activitics - - .
¥ | Tiafiic and Public Facilities . -
4| split of Communities . - : L . e
5| Cultural Propecty - u U “Chorten” is about 50m from bridge.
6 1 water Rights and Rights of{ - - ' ' '
Commaon
T 1 public Health Condition U U Generation of garbage and the increase of vermin are
' ' unknown in construgtion phase
8 1 Waste U U Generation of conslrucnon and demohuon waste, debris

and logs are unknown

% | Harards (Risk) . - .

0 Topography and Geology - -
t] Soit Evosion - -
21 Groundwater - -
Bl Hydrological Situation - -
141 Coastal Zona - -
15

Fauna and Flora 4] u Existence of the prolectcd plaot in Bhutan and the state

of aquatic h!’e are unknown.
1] Meteorology - - ‘

1 Landscape - - :

18] Air Pollution U U Human settlement, about 60m from bridge. Exhaust
: gas from construction equ1pment is inkaown.

191 Water Poltution u U Disturbance of sediments by construction of abutment

and the erosion caused by the change of vegelation and
topography are unknown.

201 soil Contamination . -

21 | Noise and Vibration U U Human setilcment, 2bout 60m from bridge. Noise from
construction equipment is unknown. '

22 1 | and Subsidence . .
23 | Offensive Odour . .

231 Highway Runoff Pollution i -

5| Highway Spiils . -

26 | Monitoring and Maintenance | U 4] Monitoring for assessing the actual environmental
impacts and the long-term maintenance of the project
are unknown.

Note :

Y: Environmental impact is expected. (Y 1: Serious impact is expected. Y2: Mmor Jmpacl is cxpcclcd)
: No environmental impactis expected.  EIA is not necessary.
U Extert of impact is unknown ( fxamination is needed. Impacts may become clear as sludy Progiesses.).

Other Information Gathered From the Locals :

- There are about 200 houses (aboul 2,000 pcraons) in the wc;mly oﬂhc bndge

- There are many schools, hospital, forest office and various juice ﬁclones Aear town 1o lhe br;doc
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Table 9B.3  Screening and Scoping for No.3 Bje¢ Bridge

Screening | Scoping Reason

F\"’ Envitonmental Ttem

Ul Resettlement . .

2 | Economic Activities - -

3 | Teaffic and Public Facitives - -

41 sptit of Communities - -

3| Cultural Propery

6 | water Rights and Rights of| . -

Common

7 | Public Healith Condition u u Generation of garbage and the increase of vermin ane
unknowa in construction phase.

3| waste U u Generation of construction and demolition waste, debris

: aod logs are unknown.

9| Hazards (Risk) - -

0| Topography and Geology . .

T Soil Erosion - -

121 Groundwater . .

13 Hydrological Situation . .

M3 Coastal Zone . .

133 Fauna and Flora U 4] Existence of the protected plant in Bhutan and the state
of aquatic life are unknown,

Is Meteorology - .

H Landscape - - .

181 Air Potlution U U Human settlement, about 40m from bridge. Exhavst
gas from construction equiptnent is unknown.

9| water Pollution U U Disturbance ef sediments by construction of abutment
and the erosien caused by the change of vegetation and
topography are uaknown.

20| Soil Contamination . .

2, | Noise 2nd Vibration U u Human settlement, about 40m from bridge. Noise from

3 - construciion equipment is unknown.

22 | Land Subsidence . -

23 | Offeasive Odour - -

24| Highway Runoff Polluticn - -

25 | Highway Spills . -

% | Monitoring and Maintenance  § U U Monitoring for assessing the acteal environmental
impacis and the long-term maintenance of the project
are unknown. L

Note :

Y: Environmental impact is expecte

d. (Y 1: Serious mpact is expected. Y2: Minor impact is expecied.)
- : No enviranmental impact is expected.  EIA is not necessary.
U Extent of impact is unknown ( Exantination is needed. Impacts may become clear as study progresses.}.

Other Information Gwa'lhel"c_d' From the Locals :

- Deer, wild boar and bear, etc. are known to exist in the surrounding areas.

- Trout (ﬁsh, 8 inches in length) is known to exist in the river.
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Table 9B.4 Screening and Scoping for Nod Wacﬁy Zam Bridge

Screening | Scoping Reason

f\'o Environmental Iiem

| ' | Resettlement - -
2| Eeonomic Activities - .
| 3 | Traffic and Public Facilities | - .

4| split of Communitics . .

31 Culwral Property

6 | Water Rights and Rights of| . -

Common :

7| Public Health Condition U U Generalion of garbage and the increase of vermin are
unknown in construciion phase.

$ 1 waste u U Generation of construction and demolition waste, debns

I and logs are unknown,

% | Hazards (Risk) - -

101 Topography and Geology - -

| 1] Soil Eresion - -

12| Groundwater - -

3] Hydrological Siwration - -

M1 Coastal Zone - -

}3 1 Fauna and Flora 1) U Existence of the protected plant in Bhutan and the state
of agualic hfc are unknown.

1 Meteorology - -

17 Landscape - - oo : :

Y1 Air Pollution U U Human settlement, about 40m from bridge. Exhaust

| 5 ‘ gas from construction equipment is unknown,

191 Water Pollution U u Disturbance of sediments by construction of abuiment
and the esosion caused by the change of vegelation and
topography are unknown,

201 5031 Contamination R -

5 | Noise 2nd Vibration u U Human setilement, about 40m from bridge. Noise from

| construction equipnient is unknown.

22 | Land Subsidence - -

23 | OHensive Odour - .

2| tighway Ruroff follution - .

33| Highway Spills - - .

26§ Monitoring and Maintenance | U u Monitoring for assessing the actval environmental
impacts and the fong-lean maintenance of the project
are unknown. ' ‘

\[ote

Y: Eaviconmental impact is upgcted (Y I: Serious impact is expected. Y2: Mmor impact is cxpcclcd)
: No environmental impact is expected.  EIA is not necessary.
U. Extent of impact is unknown { Examination is needed. Impacis may becoma clear as study progresses.).

Other Information Gathered From the Locals ;

- Trout (fish, § inches in length) is knowa 1o exist in the river.

- Six or seven persons are generally living in one house .

- Locals arc not fond of fishing because they are Buddhist.
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Table 9B.5 Screening and Scooping for No. 5 Mangdichu Bridge

. Sereening | Scoping Reason
?’0 Environmental ltem
Ul Resentlement Y Y2 One PWD office should be remove.
2 | Economic Activities - -
3 | Trafic and Public Facilities | - -
4 | Split of Communities .
51 Cultural Property . -
6 | Water Rights and Rights of} - -
Common
7| Public Health Condition u U Generation of garbage and the increase of vermin ac
unknown in construction phase.
8 | Waste U U Generation of construction and demolition waste, debis
and logs are unknown.
9 1 Hazards (Risk) - - Increase in of landslide is vnknown.
101 Topography and Geology - - :
1 Soil Erosion u u Topsoil erasion by rainfall after vegetation removal is
unknown,
12| Groundwater - -
BT Hydrological Situation . .
141 Coastal Zone - -
131 Fauna and Flora U u Existence of the protected plant in Bhutan and the state
of aquatic life ar¢ unknowa.
16 Meteorology - -
W | Landscape . .
18| Air Pollution U U Human settlement, about 10m from bridge. Exhaust
K gas from conslruclion equipment is unknown.
9] water Pollution 3} U Disturbance of sediments by consteuction of abutment
and the erosion caused by the change of vegetation and
. topography are unknown.
2} Soil Contamination - -
2 Noise and Vibration U U Human s¢ttlement, about 10m from bridge. Noise from
' construction equipment is unknown.
22 | Land Subsidence -
23| Offensive Odour - -
24| Highway Runoff Polluiion - -
25 | Highway Spills . B i
26 | Monitoring and Maintenance | U U Monitoring for assessing the actual environmental
intpacts and the long-term maintenance of the project
are unknown.
Note :

Y: Eavironmental impact is expected. (Y1 Serious impact is cxpected. Y2: Minor impact is expected.)
- : Noenviranmental impactis expected.  ETA is not necessary.
U: Extent of impact is unknown { Examination is needed. Impacts inay become clear as study progresses.).

Other Inﬁoniialion Gathered From lhé_[.ocalé

- Ma'hseers{ (fish, 5 feet in 'lc'nglh) and katores (fish, dzongkha language) are known 1o exist in the

river,

- River is muddy at present but it is clean in winter.
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Table 9B.6  Screening and Séoping for No.6 Wéngdigang Bridge

Screening | Scoping Reason

Environmental Tiem

Resettlement @ - . N

Economic Activitics - -

Traffic and Public Facilitias - .

Split of Communilies - .

Cultural Property : - -

Water Rights and Rights ofj - -
Common

-7 | Public Health Condition U U Generation of garbage and the increase of vermin are
E : unknown in construction phase. L

51 waste u U Generation of construction and demotition waste, debris
' ‘ and logs are unknown,

? | tiazacds (Risk) - . -

101 Topography and Gealogy - -

11 Soil Erosion - -

121 Groundwater : - -

13} Hydrotogical Situation - -

131 Coastal Zone - - RIS L :

151 Fauna and Flora U U Existence of the protected plant in Bhatan and the state

L of aqualic life ace unknown.

161 Meteorology - . '

Y| Landscape . .

18] Air Pollution . -

91 water Poltution U u Disturbance of sediments by construction ‘of abutment

and the erasion caused by the change of vegetation and

| topography are unknown, '

20| Soil Contamination - -

23

Noise and Vibration - -

22 | Land Subsidence - -

2 | Oitensive Odour - -

23| Highway Runeff Pollution - .

25| Highway Spills . -

26 | Monitoring and Maintenance | U U Monitoring for assessing the actual environmenial
impacts and the long-term maintenance of the project
arc unknown, ‘

NOlu

. Environmental impact is cxpected. (Y 1z Serious impact is expected. Y2: Minor :mpac! is expuctud)
: Mo environmental impact is expecied.  ELA is not necessary.
U Extent of impact is unkeown ( Examination is needed. Impacts may become cla.ar as study prooressas )

Other Information Gathered From the Locals -

- Deer, leopards, bears and monkeys, ete. are known to exist in thc surroundm':r areas.
- There are many butterflies in the vicinity of the bridge. ’

- Trout and other local fish are known to exist in the river.
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Table 9B.7 S'crécnihg and 'Scoping for No.7 Panjurmani Bridge

Screening | Scoping Reason

f"" Environmental Iem

U] Resetttement - .

2 | Economic Activities . -

31 ‘Teaffic and Public Facitities - .

41 $plit of Communitics - -

5 1 Cultural Property . .

© ] Water Rights and Rights of| - .

Common :
7 { Public Health Condition U U Generation of garbage and the increase of vermin are
‘ uoknown in construclion phase.
8 1 Waste ‘U 3 Generation of construction ang demolition waste, debris
: and logs are unknown,

9 | Hazaeds (Risk) ] -

10| Topography and Geology - -

| Soit Erosion - -

12 | Groundwater . .

13 Hydrological Situation - -

14 | Coastal Zone . .

151 Fauna and Flora U U Existence of the protected plant in Bhutan and the state

C of aquatic life are unkoown,

16 Meteorology - -

17| Landscape -

8] Air Poliution - -

1 water Pollution U U Disturbance of sediments by construction of abutment
and the erosion caused by the change of vegetation and
topography are unknown.

20| soit Contamination R .

21 | Noise and Vibration . -

22 | Land Subsidence - .

23 | Offensive Odour . -

2% | Highway Runof{ Pollution . .

e Highway Spills - -

% Monitoring and Maintenance | U U Monitoring for assessing the actual environmental
impacts and the long-term mainterance of the project
are unknown.

Note :

Y: Environmeatal impact is expected. {Y'}: Serious impact is expected. Y2: Minor impact is expected.)
-+ Noenvironmental impact is expecied. EIA is not necessary.
U Extent of impact is unknown ( Examination is necded. Impacis may become clear as study progresses.).

- Deer are known to exist in the susrounding areas.
- There are no fish in the river.
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Tablc 9B.8 Scr:ecning and Sc'opin'g for No.8 Ishigangchu .Bridgc

Screening | Scoping Reason

?€° Environmiental Item

U] resetlement ¢ ] - .

| 2 | Economic Activities - -

3| Traffic and Public Facilities | - .

4% Spiit of Communities - -

S| culural Property - - -

€ | water Rights and Rights of] - -

‘ Common

7 | Public Health Condition U U Generation of garbage and the increase of vermin ane

L ‘unknown in construction phase.
2l waste _ U U Generation of construction and demolition waste, debris
: ‘ and logs are unknown.

% | Hazards (Risk) . -

10} Topography and Geology - -

1] Soil Erosion - -

12| Groundwater . .

13} Hydrotegical Situation - -

141 Coastal Zone . - .

15} Fauna and Flora U U Existence of the protected plant in Bhutan and the state

- of aquatic life are unknown. 1

16| Meteorology

7] Landscape - -

181 Air Pollution - -

171 Water Pollution 1 U Disturbance of sediments by construction of abutment
and the erosion caused by the change of vegetation and
topography are unknown.

0§ Soit Contamination - -

21 | Noise and Vibration -

22| Land Subsidence - -

23 | Offensive Qdour - -

24| ighway Runofi Pollution . .

25 | Highway Spills . .

26 | Monitoring and Maintenance | U U Monitoring for assessing the actual ‘environmental
impacts and the long-term maintenance of the project
ace unknown.

Nole :

Y: Lnvironmental impact is expected. (YH Senous impact is expaected. Y2: Minor mlpaet is expected.)
: No environmental impact is expected.  EIA is not necessary. :
U Extent of impact is unknown ( Examinaticn is eeeded. Iropacis may become clear as study pmou,sscs ).

Other Information Gathered From the Locals :

ZThete are not fish in the river.

- Left side of bridge is located in the landslide area.
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Table 9B.9  Screening and Scdping for No.2 Hesothangkha Bridge

Screening | Scoping Reason

f\'o Environmental Item

U] Resettlement Y Y2 Several houses should be removed for new bridge.

2 | Economic Aciivities - .

3 | Traffic and Public Facitities . ]

11 Split of Communities - -

3} Culiural Property U U Ruin of “Chorten” is about 20m from bridge.

6 1 Water Rights and Rights of} . -

Common

7| Pubtic Health Condition u u Generation of garbage and the increase of vermin are
unknown in construction phase.

3 | waste U U Generation of construction and demolition waste, debns
and logs are unknown.

¥ | Hazacds (Risk) . -

101 Topography and Geology R -

111 Soil Erosion - -

12| Groundwater - -

3| fiydrological Situation . .

131 Coastal Zone - -

| B Fauna and Flora U 9] Existence of the protected plant in Bhutan and the state
: of aguatic life ar¢c unknown.

16 | Meteorology - .

17 Landscape . -

13| Air Pollution U U Human scitlement, about 10m from bridge. Exhaust
pas from construciion equipment is unknown,

19§ Water Pollution u U Disturbance of sediments by construction of abutment
and the erosion caused by the change of vegetation and
topography are unknown.

20| Soil Contamipation - -

21 | Noise and Vibration u u Human scttfement, about 10m from bridge. Noise from
construclion equipment is unknowan.

22 | Land Subsidence - ]

23 ) Offensive Odour - -

24 | Highway Runoff Pollution - .

25 | Highway Spills . .

26 | Moniloring and Maintenance U U Monitoring for assessing the actual environmental
impacts and the long-term maintenance of the project
are unknown.

Note :

Y: Environmental impact is expected. (Y 1: Serious impact is expected. ¥2: Minor impact is expected.)
-+ Noenvironmental impact is expected.  EIA is not necessary.
U: Extent of impact is unknown { Examiration is needed. Impacis say become clear as study progresses.),
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Table 9B.10  Screening and Scbpiné for No.l‘O'Lawak.h'a Bridge

Screening | Scoping | . : Reason

Noi Environmental Item

Resettfement ~~ - - |- - .

Ecopomic Activities ' . : -

Traffic and Public Facilities - -

Split of Communities . .

Cultural Propesty - - -

N o af wl ] =i

Water Rights and Rights of| - -
Common :

#{ Public Healh Condition U U Generation of garbage and the increase of vermin are
' unknown in construction phase. : :

81 waste U U Generation of construction and demolition waste, debris
and logs are unknown.

7| Hazards (Risk) . .

Topography and Geology - -

Sotl Ecosion - -

121 Groundwater . -

Hydrologicatl Situation . -

41 Coastal Zone . .

131 Fauna and Flora u u Existence of the protected plant in Bhutan and the slate
of aguatic life are unknown.

161 Meteorology - . :

17} Landseape . .

131 Air Polution - -

191 Water Poltution U U Disturbance of sediments by construction of abutment
and the erosion caused by the change of vegetation and
topography ar¢ unknown.

201 Soil Contamination - -

2 | Noise and Vibration . i

22 | Land Subsidence - .

23 | Oftensive Odour - .

23| Highway Ruroff Pollution . -

25| Highway Spills . .

26 Monitoring and Maintenance u u Monitoring for assessing the actval cavironmental
impacts and the long-term maintenance of the project
arc unknown.

Note : :

Y: Environmcntal impact is expected. {Y'1: Serious impact is expected. Y2: Minor impact is expected.)
- No environmenslal impact is expected.  EIA is not necessary.
U: Extent of impact is unknown ( Examination is needed. Irapacts may becoimne clear as study progresses.).

Oiher Information Gathered From the Locals :

- There are no fish in the river.

- There arc occastonally no water in the river.
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Table 9B.11

Screening and Scoping for No.11 Basochu Bridge
Screening | Scoping Reason
S" Environmental Item
V'] Resettlement . -

2 | Economic Activities - -

3 | ‘Traffic and Public Facilitics - -

4] Split of Communities - .

3 | Cultural Property . ]

5| water Rights and Rights of} - -

Common : :

7 | Public Health Condition U U Generation of garbage and the incicase of vermin ae
unknown in construction phase.

8 | waste U U Generatton of construction and demolition waste, debris
and logs are unknown.

? | Harards (Risk) U U Increase in of landslide is unknown.

191 Topography and Geology . -

1] Soil Erosion .

12 | Groundwater - -

K Hydrological Situation - -

141 Coastal Zone - -

15 1 Fauna and Flora U U Existence of the protected plant in Bhutan and the state

o of aguatic life are unknown.

16 l\"leteoroiogy - .

7] Landscape - -

18 1 Air Pollution . .

171 Water Poltution U U Disturbapce of sediments by construction of abutment

; and the erosion caused by the change of vegetation and
topography are unknown.

201 Soit Contamination - - .

21 | Noise and Vibralion

22 1 and Subsidence - - ]

23 | offensive Odour - - |

241 Highway Runoff Pollution .

35 | Highway Spills -

26 | Monitoring and Maintenance | U U Monitoring for assessing the actual cnvironmental
impacts and the long-teem maintenance of the project
arc unknown.

Note :

Y: Enviconmental impact is expected. (Y1: Serious impact is expected. Y2: Minor impact is expected )
- 1 Noenviroomental impact is expected.  EIA is not necessary.
U: Extent of impact is unknown ( Examination is needed. Impacis may become clear as study progresses.).

Gther Information Gathered From the Locals -

- Waler quantity in the river is controlled by a dam upstream of the bridge.

- Fish are known to exist in the river.

- River becomes muddy in summer because of heavy rain.
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Table 9B.12  Screening and Scopin“g' for No. 12 Rurichu Bridge

Sceeening | Scoping Reason
f\'o Environmental Item
| Resetttement - -
2| Bconomic Activities . .
| 37} Traftic and Public Facilities | - -
E Split of Communities . .

3 | Colwal Property B -

& | Water Rights and Rights of - -

Common :

7 { Public Health Condition u U Generation of garbage and the increase of vermin are
unknown in constructicn phase.

ST waste 1] U Generation of construction and demolition waste, dnbn;
and logs are unknown.

2| Hazards (Risk) - -

101 Topography and Geology . .

I} Soil Erosion - B

12 Groundwater -

131 Hydrological Sitation - -

141 Coastal Zone - - ‘

3} Fauna and Flora u 8] Existence of the protected plant in Bhu[an and the state
of aquatic life are unknown.

__'f Mcteorology - -
iandscape - - .
Air Pallution U U Human setttement, about 40m from biidge. Exhaust
gas from construction equipment is unknowan.

91 Water Pollution U u Disturbance of sedimenis by construction of abutment |
and the erosion caused by the change of v»gc!anon and
topography are unknown,

201 Soil Contamination ) A ,

21 | Noisc and Vibration 1) u Human setilement, about 40m from bridge. Noise from
consiruction equipment is unknown

22 | Land Subsidence - ‘ '

23 | Offensive Qdour - .

23| Highway Runoff Pollulion - -

| mighway Spills B - ‘ .

26 { Monitoring and Maintenance u u Monitoring for assessing . the actual environmental
impacts and the long-term maintenance of the project
are unknown.

Note :

Y: Environmental impact is expected.  (Y1: Scrious impact is expecied. Y2: Minoc nmp’tcl is npwted )

- ¢ No environmental impact is expeeted.  E{A is nol necessary.
U: Gxtent of impact is unknown ( Examination is needed. Impacts may become clear as study progresses.).

Other Information Gathered From the Locals -

- Fish are known Lo exist in the river.

- River becomes muddy in sumimer because of heavy rain.
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The Study on National Highway Bridge Construction in the Kingdom of Bhutan

Table 9B.13  Screening and Scoping for No. 13 Baychu Bridge

Screening | Scoping Reason

?:o Environmental ltem

U] Resetilement - .

2 | Economic Activitics . -

3 | Tafiic 2nd Public Facilities - -

4 | Split of Communities - .

3 | Cultural Property - -

6 | Water Rights and Rights of| - .

Common ‘ :
Public Health Coadition u U Generation of garbage and the increase of vermin are
unkaown in construction phase,

81 waste U U Gencration of construction and demolition waste, debris
and logs are unknown.

9 | Harards (Risk) - ]

0] Topogeaphy and Geology . .

] Soil Erosion - -

21 Groundwater - -

3] Hydrological Situation - -

141 Coastal Zone . -

131 Fauna and Flora U U Existence of the protected plant in Bhutan and the state

‘ of aguatic life are unknown.

16 Meteorology . -

17 Landscape - -

131 Air Pollution U u Human setticment, about 30m from bridge. Exhaost

' gas from construction equipment is unknown.

191 Water Pollution U u Disturbance of sediments by construction of abutment
and the erosion caused by the change of vegetation and
topography are unknown.

20§ Soit Contamination - -

21 | Noise and Vibration u U Human settlement, about 30m from bridge. Noise from

' canstruction equipment is unknown

2 | Land Subsidence - -

23 | Offensive Odour - -

24| Highway Runoff Poltution . .

25 | Highway Spills R . .

%6 | Monitoring and Maintenance | U U Monitoring for assessing the actual enviroamental
impacts and the long-term maintenance of the project
are unknown.

Note :

Y: Environmental impact is expecied. (Y 1: Serious impact is expected. Y2: Minor impact is expected.)
- Noenvironmental impact is expected.  ElA is not necessory.
U: Extent of impact is unknown ( Examination is necded. Impacts may become clear as study progresses.).

Information Gathered From the Locals :

- Maize fietd, orange and mango trees are grown by the farmers in the vicinity of the
bridge. . -
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The Study on Narioral Hiéhway Bridge Construction in the Kingdom of Bhutan

Table 9B.14  Screening and Scoping for No.14 Kamichu Bridge

Sceeening | Scoping Reason

No | Environmenta) Item

U] Reseniement . .

2 | Eeonomic Activities - .

31 Traffic and Public Facilities . .

41 split of Communities - -

3 | Cottural Property - .

6 | water Rights and Rights of | - -

Common :
7 | public Health Condition u U Generahon of garbage and the increase of vermin are
B unknown in construction phase.

81 waste u U Generation of construction and demolition waste, debris

< and logs are unknown.

| Hazards (Risk) . - ‘

101 Topography and Geology . -

1] Soil Erosien . ]

121 Groundwater - -

131 Hydrological Situation

M1 Coastal Zone - . ‘

151 Fauna and Flora U u Existence of the protected plant in Bhutan and the state

: of aquatic life arc unknown.

16 | Meteorotogy . -

7] Landscape - .

181 Air Pollution . - ‘

191 Water Pollution 8] u Disturbance of sediments by construction of abutment
and the erosion caused by the change of vegetation and
topography are bnknown.

23] soil Contamination - -

24 | Noisz and Vibration - -

22 1 Land Subsidence . -

23 | Offensive Odour -

24| Highway Runoff Poliution - .

2 | Highway Spitls - -

26 | Menitoring and Maintenance | U u Monitoring for assessing the actual eavironmental
impacts and the long-term maintenance of the project
are unknowa. - : :

Note :

Y: Environmental impact is expected. (Y1: Senoua impact is expected. Y2: Minor |mp1ct is L\pulcd )
: Noenvironmental impact is expected.  EIA is not necessary.
U Extent of impact is unkaown ( Examination is needed. Impacts may become clear as study progresses.).

Other Infonmation Gathered From the Locals :

- Mahseer (fish, 5 feet in length), trout (fish, 8 inclies in iength) and katore (f;sh

dzongkha language) are known to exist in the river.

- Deer, wild boar, bear and leopard, ¢tc. are known to exist in the surroundmg areas.
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Tﬁe Study on National Highway Bridge Construction in the Kingdom of Bhutan

Table 9B. iS Screening and Sc'oping for No.15 Narachu Bridge

Screening | Scoping Reason

f% Environmental ltem

U] Resettlement - -

2 | Bconomic Activities - -

3 | Traftic and Public Facilities - .

4 | split of Communities - .

5 1 ‘Culwral Property - .

6 | Water Rights and Rights of]| - .

Common o
7| public Health Condition 1] U Generation of garbage and the increase of vermin are
' unknown in construction phase.

8 [ Waste U U Generation of constcuction and demotition waste, debris
and logs are vnknown.

9| Hazacds (Risk) - -

10} Topography and Geology ) .

HY Soil Erosion . i

2| Groundwater . -

13| Hydrological Sitvation - -

M| Coastal Zone - -

51 Faupa and Flora . .

16 Meieorology -

7] Landscape

31 Air Pollution ] ]

191 water Pollution U u Disturbance of sediments by construction of river bed is

: unknown.

20| $0il Contamination . - )

21 | Noise and Vibration . ;

22 ['1.2nd Subsidence - -

23 | Offensive Odour . -

24 | Highway Runoff Pollution . .

& | pighway Spills 3 - -

26 | Monitoring and Maintenance | U 4] Monitoring for assessing the aclual environmental
impacts and the long-term maintenance of the project
are unknown.

Note :

Y: Environmental impact is expected. (Y'1: Scrious impact is expected. Y20 Minor impact is expected.)
-: No enviconmental impact is expected.  EIA is not necessary.
U: Extent of impact is unknown ( ¥xamination is needed. Impacts may beconie clear as siudy progresscs.).

Other Informiation Gathered From the Locals ;

- Three years ago, duc to flood, the bridge was submerged under water.




The Study on National Highway Bridge Censtruction in the Kingdom of Bhutan

Table 9B.16  Scrcening and Scoping for No.16 Wakleytar Bridge

Screening | Scoping Reason -

]_‘{0 Environmental llem

U} Resetllement - -

2| Economic Activities . -

3 | Traffic and Public Faciliies | - -

4 Split of Communities - -

3 1 Coltural Property - -

6 | water Rights and Rights of| - -

Common : ‘
7| Public Health Condition U U Generauon of garbagg and the increase of vemnin are
] unknown in construciion phase

8 | Waste U U Generation of construction and demolition waste, debris
and logs are unknown.

9 | Hazards (Risk) U U Increase in of Jandstide is unkaown.

10 Topography and Geology - - :

1| Soit Frosion U U Topsoil erosion by rainfall after vegetation temoval is

- unknown. ‘ '

12| Groundwater . .

E Hydrological Situation - -

14| Coastal Zone . -

13] Feuna and Flora U U Existence of tho protecied plant in Bhutan and the state
of aquattc Tife are unknown.

T8 Meteorology . . :

1? Landscape - .

181 Air Pollution - - . ‘

191 Water Poltution U u Disturbance of sediments by construction of abutment
and the erosion caused by the change of vegetation and
topography are unknown,

20 [ $oil Contamination -

2V | Noise and Vibration -

22 | Land Subsidence -

23 1 Oftensive Odour - -

EE Highway Runofl Pollution - -

25 | Highway Spills . .

26 | Monitoring and Maintenance | U u Monitoring for assessing the actual environmental
impacts and the long-term maintenance of the project
are unknown.

Note :

¥: Environmental impact is expected. (Y 1: Serious impact is expected. Y2: Minor impact is expected.)
- Noenvitenmental impact is expected.  EIA is not necessary.
U: Extent of impact is unknown { Examiination is needed. Impacts may become elear as study progresses.).

Other Information Gathered From the Locals :

- A Police Camp is in the vicinity of the bridge.
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The Study on National Highway Bridge Construction in the Kingdom of Bhutan

Table 9B.17 Sc‘reen'ing and Scopi‘ng for No.17 Mechikhola Bridge

Screening | Scoping Reason

?‘vo Environmental Item

Ul Resettlement ! ' . -

2| Economic Activities - .

3§ Traffic and Public Facilities - -

41 sptit of Communities . -

3 | Cultural Propesty - -

6 | waler Rights and Rights of| - .

Common

7| Public Health Condition u U Generation of garbage and the increase of vermin ae
unknown in construction phase.,

3| waste U U Generation of construction and demolition waste, debris
and logs are unknown.

% | Hazards (Risk) - .

10| "Fopography and Geology . -

1] Soil Erosion ] -

121" Groundwater - -

13 Hydrological Situation - -

1] Coastal Zone - -

151 Fauna and Flora 4 U Existence of the protected plant in Bhutan and the state

| of aquatic life are unknown.

163 Meteorology - .

K Landscape - .

18] Air Pollution - ;

191 Water Paltution U U Disturbance of sediments by construciion of abutment
and the erosion caused by the change of vegetation and
topography are unknown.

20| 30ii Contamination - -

21 | Noise and Vibration - -

22| 1and Subsidence - -

23 | Offensive Odour - -

241 Highway Runoff Pallution - .

23 ¢ Highway Spills i .

26§ Monitoring and Maintenance | U u Monitoring for assessing the actual cnvironmental
impacts and the long-tecm maintenance of the project
are unknown.

Note :

Y: Environmental impacl is expected. (Y1: Serious impact is cxpected. Y2: Minor impact is expected.)
- : No environmentat impact is expected.  EFA is not necessary.
U: Extent of impact is unkaown ( Examination is needed. Impacts may become clear as study progresses.).

Other Information Gathered From the Locals :
- Only small fish are known to exist in the river.

- River color is light brown.

H-17




The Study on National Highway Bridge Construction in the Kingdom of Bhutan

Tablc 9B.18 Screening and Scopiﬁg for No.18 Burichu Bridge

Screening | Scoping Reason

Fc' Envirdnm‘:nlal Tiem

U] Resettiement . -

2 | Bconomic Activilies - -

3| Traffic'and Public Facilities | - -

4 | split of Communities - -

5 1 Cultural Property .

6 | water Rights and Rights of] - .

Common

7| Public Health Condition 0] U Generation of garbage and the increase of vermin are
unknown in construction phase. ‘

81 Waste U U Generation of construction and demolition waste, debris

: and logs are unknown,

9 | thazards (Risk) . .

10 Topography and Geology . -

T Soil Erosion - "

12| Groundwater - -

13 Hydrological Siwation - -

141 Coastal Zone - . D

131 Faura and Flora u U Existence of the protected plant in Bhutan and the state
of aquatic lifc are unknown.

16| Meteorology R .

7] Landscape - -

B 1 Aic Poltution . . . _

1 Water Pollution u U Disturbance of sediments by construction of abulment
and the erosion caused by the change of \cgelauon and
topography are unknown.

201 Soil Contamination . .

2t | Naise and Vibration - -

22 | Land Subsidence - -

23 | Difensive Odour - -

24 Highway Runoff Pollution - -

3 | Highway Spilts ' - -

26 | Monitoring and Maintenance | U U Monitoring for assessing the actual environmental
impacts and the long-term mairtenance of the project
are unknown,

Note ;

Y: Environmental impact is expected.
: No environmental impact §s expected.

(Y1: Serious impact is expecied. Y2: Minor nmpacl is expected.)

ELA is not necessary.

U Extent of impact 1s unknown ( Examination is needed. Impacts nray bu:ome clear as sludy PIOgIesses. ),

Other Information Gathered From the Locals -

- Deer and bear, etc. are known to exist in the surrounding areas.
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The Study on National Highway Bridge Construction in the Kingdom of Bhutan

Table 98.19  Sercening and Scoping for No.19 Chanchey Bridge

Screening | Scoping Reason

‘N" Environmental ltem

1| Reseutlement - -

2 | Economic Activities - -

3 | Traffic and Public Facilities | - -

4| split of Communities - -

3] Cultural Property - -

5 | water Rights and Rights of] - -

Common

7| Public Health Condition U U Generation of garbage and the increase of vermin ae
unknown in censtruction phase.

B 1 Waste u U Generation of construction and demotlition waste, debis
and logs are unknown.

% 1 Hazards (Risk) . -

10} Topography and Geology - -

I} Soil Erosion - -

123 Groundwater - -

13 Hydrological Sitcation - -

141 Coastal Zone . .

151 Fauna and Flora U u Existence of the protected plant in Bhutan and the state

i of aquatic life arc unknown.

18] Metcorology . -

17| Landscape . _

18] Air Pollution - -

19| water Pollution U 8) Disturbance of sediments by construction of abutment
and the erosion caused by the change of vegetation and
topography are unknown.

20| Soit Contamination . R

21 | Moise and Vibration - -

22 | Land Subsidence - .

23 | Ottensive Odour . .

24| Highway Runoff Pollution . -

25 | Highway Spills . .

25 | Monitering and Maintenance § U U Monitoring for assessing the actual environmental
impacts and the long-termt maintenance of the project
are unknown.

Note :

Y: Environmental impact is expected. (Y 1: Serious impact is expected. Y2: Minor impact is cxpected.)
- No environmental impact is expected, LA is not necessary.
tJ: Exient of impact is unknown ( Examination is needed. Imipacts may become clear as study progresses.).

Other Informatioa Gathered From the Locals :

- There are no fish in the river.
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The Study on National Highway Bridge Construction in the Kingdom of Bhuran

Table 9B.20  Screening and Scoping for No.20 Loringkhola Bridge

Yol Eaviconmental flem

Screening | Scoping

Reason

Resettlement - .

Bconomic Activities - .

Traffic and Public Facilities - -

Split of Communities - -

Cultoral Property - -

ol | ol el e =

Water Rights and Righis of] - -
Commeon

71 Public Health Condition U U

Generation of garbage and the increase of vermin are
unknown in construction phase. ‘

8 | waste U U

Generation of construction and demolition waste, debris
and logs are unknown.

2 1 Hazards (Risk) . -

ivoise and Vibration - .

10| Topography and Geology - -

1L Spil Erosion - -

12| Groundwater - N

3 Hydrological Situation - -

4§ Coastal Zone - - . : .

31 Fauna and Flora 1o U Existence of the protected plant in Bhutar and the state
of aguatic life are unknown.

16 Metcorology - - ‘ -

171 Landscape - .

181 Air Pollution ] ;

91 water Poltution u u Disturbance of sediments by constiuction of abutment
and the erosion caused by the change of vegetation and
topography are unknown.

20} Soil Contamination - - .

21

22 1 { and Subsidence - .

23 | Offensive Qdour . .

241 Highway Runoff Polution . .

5 | Highway Spills . .

Moniloring and Maintenance | U U Monitoring for assessing the actual environmental
impacts and the long-term maintenance of the project
are unknown.

Note :

Y: Eavironmental impact is expected. (Y 1: Serious impactis expected. Y2: Minor impact is expected.)
- ¢ Noenvironmental impact is expected.  EIA is not necessary. .
UJ: Extent of impact is unknown { Examination is needed. Impacts may become clear as study progeesses.).

Other Information Gathered From the Locals -

- There are no fish in the river,
- River is clean.

- Many leeches were found.
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The Study on National Highway Bridge Construciion in the Kingdom of Bhistan

Table 9B.21 Screening and Scoping for No.21 Tangmachu Bridge

Screening | Scoping Reason

F"" Enviconmental jtem

Il Resetliement Y Y2 One shop should be removed for new bridge.

2 1 Economic Activities - -

3| Traffic and Public Facilities - -

4 | ‘Sptit of Communities - -

5 | Cutwucat Property - -

6 | Water Rights and nghls of} - -

Common__°
7| Public Health Condition U u Generation of garbage and the increase of vermin are
: ‘ - unknown in construciion phase.
& | waste U U Gmmmmndomﬂmmmnmdﬁmdnwnwmw:kmn
‘ and logs are unknown.

9 | Hazards (Risk) - - Increase in of landslide is unknown.

(o Topography and Geology - - .

U] Soil Erosion U U Topsoil erosion by rainfall after vegetation removal is
unknown. .

121 Groundwater - -

13| Hydrological Siwation - -

141 Coastal Zone - .

15} Fauna and Flora U U Gxistence of the protected plant in Bhutan and the state
of aquatic life are unknown,

15| Meteorotogy - .

171 Landscape - -

181 Air Pollution U u Human settlement, about 40m from bridge. Exhaust

' : pas from conslroclion equipmeat is unknown,

121 water Pollution  § u Disturbance of sediments by construction of abutment
and the erosion caused by the change of vegetation and
topography are unknown.

201 Soil Contaminalion . ;

21 | Noise and Vibration u U Human seltlcment, about 40m from bridge. Noise from

: conslruciion equipment is unknown,

22 | Land Subsidence . -

23 | Offensive Odour - -

24 | Highway Runoff PoMution . .

23 | Highway Spills - -

%6 | Monitoring a0d Maintenance | U U Monitoring for assessing the actual environmental

: impacts and the long-term maintenance of the project
are unkaown.
Note :

Y: Environmental impact is cxpecled (Y 1: Serious impact is expected. Y2: Minor impact is expecied.)
: No cnvironmental impact is'expected. EIA is not necessary.
U: Extent of impact is unknown ( Examination is needed. Imipacts may become clear as study progresses.).

Othcr Infonmuon Gathered From lhc Locqls

- Only mahsccr (ﬁsh feet in length) is Lnown to exist in the river.
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Table 9B.22  Screening and Scoping for No.22 Sunkosh Bridge

Screening | Scoping Reason

so Environmental Item

I'| Resettlemen Y Y2 About three houses should be reimoved for new bridge.

2 | Economic Activities - - :

3 | Traffic and Public Facilities | - -

4 | sptit of Communities - -

3| Cultugat Propeity - -

6 | water Righis and Righis of] - -

Common

7| Public Health Condition u u Generation of garbage and the increase of vermin ae
unknown in construclion phase,

B waste U U Generation of construction and demolition wasie, debns
and logs are unknown.

? | Hazards (Risk) ) ;

i0 Topography and Geology - -

'] Soii Erosion - -

12| Groundwater . .

i3 Iydrological Situation -

41 Coastal Zone - - ,

31 Fauna and Flora U U Existence of the protected plant in Bhutan and the state
of aguatic life are unknown.

18] Metcorology - _

1 Landscape - -

B 1 Air Pollution U U Human settlernent, about 20m from bridge. Exhaust
gas ftom construclion equipment is unknown,

191 Warter Pollution U u Disturbance of sediments by construction of abuiment
and the erosion caused by the change of vegetation and
topography are unknown.

21 Soil Contamination - - .

b Noise and Vibration U U Human seltlement, about 20m from bridge. Noise from

' conslruction equipment is unknown.

% | L.and Subsidence - -

3 | Offensive Odour - -

341 Highway Runoff Pollution . -

ii Highway Spills - -

2 | Monitoring and Mainwesance | U U Monitoring for assessing (he actual environmental
tmpacls and the long-term maintenance of the project
are unknown.

Note @

Y: Eavironmental impact is expected. (Y 1: Scrious impact is expected. Y2: Minor impact is expected.)

: Ne cavironmental impact is expected.  BIA is oot necessary.

U: Extent of impact is unkaown { Exominatien is needed. Impacts may become clear as study progresses.).

Other Information Gathered From the Jocals :

- Only trout (fish, 8 inches in lengih) is known to exist in the river.

- Monkeys, wild boar and many birds are known to exist in the surrounding areas.
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" TOR for EIA for the National
nghway Brldge Constructlon



Royal Govcmmcnl of Bhutan
‘T IIIMPHU/IEIIUI AN

Tele. No. : 23384
Tax No. : 233858

E\I\IQ].?;:!%' qg:r'q'lﬂ[; ] anionul Ianvimmncnt Commission

NEC/EIA/ROADS! (7Y - " 9 March 98
Subject: TOR for EIA for the National Highway Bridge Construction

Dear Phuntsho Wangdj,

Please find the enclosed a copy of the revised Terms of Reference for lhc BTA for the
National nghway Bridge Construction in the Kingdom of Bhutan. The National
Environment Commission would highly appreciate if the EIA report is prepared as per
the EIA guidelines and the TOR. On completion of the EIA report we would
appreciate if you could send the first draft copy before finalising the document.

Thanking you for your cooperation and look forward to working together.

Youlg sincerely,

Patjor J. Doddi
Deputy Minister, NEC

Phuntsho Wangdi
Excculive Engineer
Division of Roads

Ministry of Communication



The Study on National Highway Bridge Construction in the Kingdom of Bhutan

lerm of Rcfereme‘
EIA for the Natlonal Highway Bridge Construction in the Kingdom of Bhutan

1. Background

As a land-locked country, Bhutan’s socioeconomic development depends largely on an
efficient and reliable road network ‘However, the lack of a well developed transporl
network in Bhutan has been identified as one of the major constraints (o the
development of more remote areas of the country. Road infrastructure development has
therefore been given priority in all the past five year plans.

The national highway network in Bhutan provides links between districis (Dzonghags)
and their capitals, and bc(Ween the district capilals themseclves. Some of the national
highways carry international traffic to India, such as National Highway No.2 (Thimphu-
Phuntsholing), National H'i'ghway No.3 (Trashigang-Samdrup Jongkhar), National
Highway No.4 (Tron‘gsa-(}clephu)' and National Highway No.5 {Wangdue Phodrang-
Gelephu), These highWays are narrow with winding horizontal alignments having many
hairpin bends, and prone to landslides and sinking.

The construction and maintenance of roads is technically difficult duc to the fragility of
the ground and the risk of landslides during the monsoon period. The terrain in which
roads are positioned require that they be aligned along the base of mountainous valleys
and cut into hillside, making road construction morc demanding in terins of technology

and finances and therefore costlier than those in the plains.

The road nelwérk had been given due importance during the Seventh Five Year Plan
(1991-1996). The seventh plan objeclive was to construct and maintain the road
network and bridges in order to facilitate efficient movement of cargo and passengers.
A sufficient road network in Bhutan is a prerequisite for the socioeconomic development
of the country.

Most of the bridges on the national highways were constructed as temporary structures
(Baib::}r Iﬁri&gcs wiih_ stone mason'ry Subslruclures) and have passed their design life.
Within a few years they will not be suitable for use by any transporl leave alone heavy
vehicles.
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The Study on Nmiona'i Highway Erir?lée Construction in the Kingdonr of Bhutan

In the I‘:ghlh Five Ycar Plan (1997 2002) lhc programs of hrghway rmprovcmcni and
permanent bridge construction are contmuously given high pnorlly ‘

In lakmg account of these condmons the Royal Govcrnmcnl of Bhulan (RGOB)
through the Public ‘Works Division (PWD) intends lo rmplement lhc S!udy on Natronal
l!rghway Bridge chlacement Pro;ect (Study). RG()B rcqucsted to the Govcmmcnt of
5apan to conduc{ the Study At prbscnt the Sludy lS bemg lmplemcnted by thc Japan
lnlcrnauonal Cooperation Agency Study Team JICA Study Team), Thc objecl of the
Study is to carry out a feasibility sludy on the sclected blldges from among 22 bridges
in order to facilitate efficient movement of goods and passengers on the National
Highways.

RGOB has gwcn lhc mandaic to the Natlonal Environmcnt Commlsswn (NEC) lo
review and assess the need for envrronmcmal lmpac! asscssmenl (B!A) in refation to
dwelopmcnl projects and lo scope thc EIA. Bhulan s fragrlc mountamous environment
with its rich biological diversity and its unique cu!ture and rehglous background makes it
mperahvc to carry out EIAs for all major dcve]opment projects in order to make it
possible to mitigate adverse environmental lmpacts such as soil crosion and
landslides. Therefore, general Environmental lmpact Assessment Guideline for Bhutan
was issued by the NEC in 1993, and according to these, ElA is rcquired prior to any
binding decision in relation to major development projects.

The main purposes of the EIA are to reveal ncgauvc cnvrronmemal consequences of
the project 1o decision- makers and olher mterestcd parttcs and to provrdc
environmental backglound information that makes it possrblc to desrgn construct and
operate the bridge in an environmentally sound way. The EIA takes place concurreatly
with technical and cconomic feasibility studics to make it possibleé to incorporate
cnvironmental considerations equally with lcchni:él and economic aspects. Thus, ElA
is considered a flexible and transpércnt tool for énsuring cnviron.mc'ntally sound
development. | o

PWD will be responsible for the exccution of the EIA, whereas the E!A rcporl will be
prepared by the JICA Study Team.

The EIA should address the pmpos;éd bridge rcplacerﬁem project.

A JICA survey team visiled the project areas on Seplcmbgr 1997. An: ‘i.n_it_i-a]
cavironmental examination {IEE) was made on the basis hercof. The main findings at
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The Study on Natienal Highway Bridge Consirwction in the Kingdon of Bhutan
the five bridge sites from the IEE are summarized below:

The Resull of 1EE for 5 Bridges.

Bridge Name | No.1 No.2 No.3 No.4 No.5
: L Kurizampa Chamkar Bjeo Wachy Mangdichu

Environmental Jtem Zam Zam

Rescttlement - . - Y2
Cultural Property - u - - -

Public Health Condition U U 1 u U

Wasle u U u U u

Soil Erosion - - - U

Fauna and Flora U u U u U

Air Pollution U U U u U

Water Pollution U U U U u

Noisc and Vibration U U U U u
Monitering and} U u U u u
Mainlcn:ance
Nofte :
Y : Eovironmental impact is expected. (Y3i: Scrious impact is cexpected. Y2: Minor impaci is

capected.)

-t No environmental impact is expected. EIA is ot necessary.
U : Batent of impact is unknown ( Examination is nceded. Impacts may become clear as study
Progresses. ).

These Terims of Reference (ToR) for the National Highway Bridge Construction Project
are bascd on the finding from the 1EE.

2. Project Objectives

The goal of the bridge replacement project which is to construct permanent bridges from
the existing old temporary bridges, is formulated by PWD so as to improve and
maintain sound transporl conditions and socioeconomic status of the Kingdom of
Bhutan.

3. Projecl Description

The following five (5) bridges selected have been studied for feasibility.



The Study on National Highway Bridge Constritction in the K ingdom of Bhutan
KR | No.1 Kurizampa Bridge

Existing Conditions: Location ' Kurichu RiVér, .Mon'gar Dzongkhdg
Classof road  : National Highway Route No.1
Superstructure @ Bailey TSR
Bridge length : 427 m

Completed in . 1971 ‘
. . ‘Pr‘cscﬁt limited load capacity = : Ston
Estimated traffic volume for the year 2020 : 169 vehicles per day
Proposed Bridge: Superstructure @ Steel Truss
Bridgé length D 5m |

Design Live Load : Class A Loading
Distance to the present bridge @ 8 m

32 No.2 Chamkhar Zam Bridge

Existing Conditions: Location . Chamkarchu River, Bunithang Diongkhag

Class of road : National Highway Route No.1

Superstructure  ; Bailey DS

Bridge length  : 337 m

Completedin ~ : 1973

Present limited load capacity : Ston
Estimated traffic volume for the year 2020 : 169 vehicles per day
Proposed Bridge: Superstructure  : Steel Truss

Bridge length D 43m

Design Live Load : Class A Loading
Distance to the present bridge : 8m

3.3 No.3 Bjee Bridge

txisting Conditions: Location : Mangdichu' River, Trongsa Dzongkhag
Class of road : National Highway Route No.1
Superstructure : Bailey TSR - ¢
Bridge length ;427 m
Co,mp!eIc'd in . : 1969 _ K
Preseat limited load capacity : 9 ton

Estimated traffic volume for the ycar 2020 3'_88 vehicles per day

Proposed Bridge: Superstructure - Steel Truss
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Bridgc length

50 m

Design Live Load:  Class A Loading

Distance to the present bridge

34 No.4 Wachy Zam Bridge

Location
Class of road

Existing Conditions:

Superstructure
Bridge length
Completed in

Present limited load capacity

Estimated traffic volume for the year 2020
Proposed Bridge: Superstructure

Bridgc length

c&m

Dangchu River, Wongdue Dzongkhag
National Highway Route No.1

Bailey DSR

337 m

1969

: 18 ton

388 vehicles per day

Steel Truss

43 m

Design Live Load : Class A Loading

Dislance to the present bridge  : 8m

No.5 Mangdichu Bridge

3.5

Existing Conditions: Location Mangdichu River, Zhemgang Dzongkhag
Class of road National Highway Route No.4
Superstructure Bailcy Suspension
Bridge tength 974 m
Completed in 1965

Present limited load capacity : 4 ton

Estimated traffic volume for the year 2020 76 vehicles per day
Steel Lohse

160 m

Class A Loading

c40m

Proposcd Bridge: Superstructure

Bridge length
Design Live Load :
Distance to the present bridge

4.  Project Benefits
The praject benefits are identified by: PWD as follows:

 “The density of existing trunk road network in Bhutan is very coarse. Accordingly, when
a main section of the network is closed for a moment by disaster, traffic accident, ctc.
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the road users are compellcd to lmkc a largc dclour In casc of the col!apsc of present

Bailey brldgcs which have already crosscd thclr life spans and limited at low load
capacity, the same situation occur, and road users will suffer many dlS'lclvamagcs The

implementation of this projects will be able to avoid such a crnllcal situation.

National lhghway No.1 on which four bridges will be replaced is only one conncclmg
road from west and to casl areas of the country and it is a very m}portant “Llfc Line”

the ngdom of Bhutan. Four br:dges on the National nghway No.1 still remain as
lcmporary bndgcs with limited low load Capacuy compared with other permancm
bridges on the H;g’nway Therc are constraints 01‘ frelghl movemem and access 1o
markets on account of the load capacuy Ilmnauon of cxlstmg bndgcs and thercfore the
cconomic activities and industrial developments in the whole country, espemally in the
central region, are constrained. When these four bridgé's are replaced 'by new permancnt
bridges, the traffic characteristics between west and east wil:l be cxtremcly improved.

National Highway No.4 on which one bridge will be replaced is a very important road as
“Productivily Road”. This bridge still remain as tcmpsrary bridge with very limited
load capacity (4 ton) as compared with other permanent bridges on the Highway. When
this bridge is replaced by a new permanent bridge, the traffic characteristics will be
cxtremcly improved as same as above mentioned 4 bridges.

Local residents will be provided with safe and reliable accessibility to cducational
facilitics in and around the project bridges, and the ability of health service teams (o
provide timely service will be improved by the availébilily of reliable transport. This will
be even more so when a team must respond o an emergency such as road traffic
accidents or when a critically ill patient must be moved to a higher level care center.

5. Scope of Work

The ToR for the National Highway Bridge Replacement Project has been prepared 1o
meet the needs for an EIA and mitigation plan which are in agreement with
Environmental Impact Assessment Guidelines for Bhutan, 1993.

The impact assessment  should |dult1fy, dcscnbe and assess potcntmlly srgmﬁcanl
adverse environmental impacts of the pro_;ecl and accecsory aclwmes unposed by the
project, such as extraction of materials from borrow pit and quarry sites, gcnera!mn of
construction and demolition waste, and set-up and n,moval of labor S camps The
impact assessment should cover the construction pcnod only bccausc this project
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- concerns replacement from the existing temporary to permanent one, and the proposed
location is very close to the present bridge and it’s scale is planned as almost same as
the present one.

The mitigziifon pian s'lj.lo_uld' id‘en‘li‘fy a set of réépons’es to potehiially adverse
c_nvirorimen'tal impacis; dctérmin_e requircments for ensuring that those rcspdh_scs arc
made in an 'éf_fecii\'e and ti.m'cly manner and describe the mcans of meeling those
requirements. Emphasis shoutd be given to rcsponsibilily of agencies chargéd with
implcménling, mitigati'on and monitoring, that is who is going lo do the work and pay for
it?

51 Identification and Assessment of Impacts

Identification, ‘dcscriplion and assessment of environmental impacts should be based on
observations from ficld investigations covering land use, topography, flora and fauna in
the study area that may contain environmental issues relating to the project. The field
observations should be supplemented with various bascline data (maps, scientific
literature cte.), for example from the interviews of locals. The asscssment  should
include, but not necessarily be limited to, the following aspects:

. extraction of construction materials, including blasting
. noise and vibrations generated by construction cquipment

Wb e

. noise from blastings

L

. construction waste and siltation of rivers, including possible obstruction of breceding
activities and extinction of aquatic species due to change of habilat conditions

. waterway constrictions

lbpsoii erosion by rainfall after vegetation removal

labour camps

© = o

rcsetilémen:t duc to land occupancy (transfer of rights of residence / land ownership),
where relevant

9. damagc to or loss of the value of religious or historical places/monuments, where
relevant

52 Mitigation Plan
Based on the 'l_‘l'_n'dinés of the above cvél_ua_tion, a miiigation plan sﬁould be prepared, i
n_cccsséry. The :z_niligalion plan should describe in detail miligation action nceded,

* estimate their costs, stalfing needs, and timing for correclive measures and actions.
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Roles and responsibilitics in relation to the actions needed should be specificd in detail.
The mitigation pan should specifically include:

a) Technical Mitigation Measures & S

chimical ‘measures that are, br could be, mcorporaled into ]‘)l‘OjéCl demgn and

comtrucuon phases o eliminate or reduce adverse enwronmenlal :mpacts should be

ldcnuﬁcd and descrlbcd in gcncral terms. The level of detail. of the technical dcscriphon

should bc appmxlmalcly that of a pr»lumnary design. The followmg aspects should be

spccaﬁca]ly addresscd:

. nced for blaslmg ‘ .

2. drainage system "tlongéide the construction yard. :

3. slop protection work such as establishment of native shrubs/trees or rip-rap for
further prcvcnuon of soil crosion from new slope caused by the project.

o

land tcmlrc land use rlghl‘; and land values.
5. borrow pit, quarrics and disposal sites.

b) Fmironmental Management Plan for the (,onstructlon Phase

A draft enviconmental managcment plan for construction activities should bc prcparcd
with the purpose of i incorporation of em'lronmenlal terms and condmons into the bridge
construclion Tender Documents. The managcment plan should cover aspects of bridge
consiruclion, and responsibilities should be assigaed, including responsibilities for
mitigation operations, supervision, emergency response procedures, financing and
reporting. Special atiention should be paid to the foll()wing‘issues:

I. occupational health and safety issues, including labor’s camps and work sites.
2. waste management, discharge water from labor camps, housing and services for
labors.

3. response action in case of accidents or unforeseen events.

¢) Maintenance Plan S

A draft maintenance plan - or a code of maintenance practice - should be prépared. The
planfcode of practice should describe mainlenhnce procedures a'nd asSign
responsibilitics in relation to regular mamlenancc emergcncy rpspnnse action,
supervision, financing, monitoring and rcpomng Inslﬂuhona! capacny for 1mplcmenlmg
the plan should be reviewed and training needs asscsscd '
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d) F'n'viron'men'tail l\loniioring

A momlormg program covcrmg the conslruction ph'}SC ehould be prcparcd mcludmg

should make sure, that the proposed momtonng plan are unplcmcnlcd by agencics or
companics that are in charge of bridge construction.

é) Estimated Costs
The costs and/or savings from the proposed mitigation plan should be estimated.

6. Réporl Form

The EIA report should include a non-technical executive summary and a technical part
supplemented with retevant anncxes.

6.1 Executive Summary

The EIA report should include a precise, non-technical description of significant findings
and recommendations.

6.2 Technicat EIA Report

The technical component of the EIA report should include the following scclions:

a) Project Description

The project description should be at a level of detail that provides adequate background
information for comparison and ranking of project allernatives. At a minimum, the
project descriptionl should include the following information:

i locétion of the bridge

. length and width of the bridge

. brief Summary of topography, geology and land use at the proposed bridge site.

. technical design of the bridge.

h & W N

. accessory constructions and aclivities {(quarries, disposal of excess material,
temporary bridge, workers' camps etc.),

b) Baselme lnformahon

- This secnon should conlam a dcscnpuon of the existing environment situation based on

ﬁeld mvesugauons complemented with avaifable books, maps, ctc. Documentation from
1hc ﬁe[d mvemgalmn should be prcsented here or be put into an annex of the report.
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¢} Assessment of Impacts
This section should describe and asscss  significant potential environmental impacts of
the proposed project.

d) Mitigation Plan _
'This section should present a mitigation plan with findings and recommendations based
on the impact assessment,

7. Reporting and Timing

A draft report should be prepared by the PWD and reviewed by the NEC and possibly
by other relevant institutions to be selected by the NEC. Six copies of the draft final
report should be submitted to the NEC for comments. The NEC will submit its
comments to the PWID within two weeks after reccipt of the draft final report. Ten
copics of the final report should be submitted to the NEC not later than three weeks
after receipt of commeats from the NEC on the draft final report.

8. Background Information

8.1 Background Information from PWD:

The Eighth Five Year Plan (1997-2002), Ministry of Planning

8.2 Background Information from NEC:

i. Eavironmental Impact Assessment  Guideline for Bhutan, National Environment

Commission, 1993
2. Draft Sectoral E1A guidelines for Bhutan, May 1997
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Appendix-J Construction Plan / Cost Estimate
Il General Construction Conditions
L1 Cement

The cement factories are listed as foltows: .
¢ Name of Enterprise Penden Cement Authorily Limited (PCAL)

Location :  Gomtu, Samtse Districl
Production Capacily : 800 tons per day

¢ Name of Enterprise  : Dungsum Cement Plant (DCP), Under construction
Location . Nanglam, Samdrup Jongkar District

Production Capacity : 1,500 tons per day when completed
¢ Name of Enterprise Ehaki Cement Private Limited (LCPL)
Locaiion : Gomiu, Samtsc District
Production Capacily : 50 tons per day
o Name of Entérprisc : Namgail Cement Company Limited
Location . Pasakha, Chhukha District
Production Capacity : Less than 50 tons per day (No sale record in 1996)

J.1.2  Procedure for Recruitment of Non-National Workforce

The employment of non-nationals is carried out in accordance with the Rules and
regulations of the Ministry of Home Affairs, i.e. CHA/19(20)-13/94/650. The followings
are the extracts.

(1) Applicants
- Labour recruiling agency or the concerned employer in Bhutan
- The Déparlmem / Minis(ry / Commission.
(2) Eligibility of Non-National Workforce.
- Only single person or bachelor of the age 20 to 50 and free from discases.
- Having skills or cipcricncc in the ficld of work for which labor is required.
- POﬁSéSsipg valid identity documents or certificate of nationality.
3) Appr_olvling Authority j(Minislry of Home Affairs)
- And Committec composed of officials of Mi'nistry of Home Affairs, Royal Civil
Scrf;iccl': .Co:m‘n.}issioh, Ministry of Trade, Indusiry and Power, Division of
Regislralion



(4) Priority to be conSIdcrcd by thc (‘ommlltec L ‘
- Royal Government projects / Government of India aldcd prolccis / Inlemallona!ly
aided pm_]ccts
- lndu%lry { construclion seetors.
- When Bhutancse nationals are not available.
(5) Ceiling 'll‘ld Rcsmclmns ‘
- Not more than 30 00{} non- natlonals at any one llrnc
- Only skilled persons and technicians not available wnthm Bhulan

J.1.3  Labor Law

The labour law refers to the regulations, i.c. CHA/19(20)-13/94/650. The followings are
the extracts.

1) All contingency staff / persons cngaged on Consohdatcd Pay or Dally Wage basns
should be employed within category dcpendmg on thelr experience and grades of skill.

2) The level of wage rate is appllcable lhroughout the kingdom, and the government
approved wage rate is valid until further orders.

3) Working duration shall be 8 houra a day wuh one hour lunch break

4) Person paid on consolidated and daily wage will not be entitled to dally allowances.

5) Worker will be eligible for companion under Workmen's Compensaiion rules.

6) Medical coverage will be given as far as practical frec of charge within the country.

7} Rations shalt be made available on payment at the site where ever possible.

8) Material for temporary site living accommodation may be provided free of cost.

9) Transportation costs shall be borne-by the concerned employer

10) All workers on consolidated pay are cntitted for one day paid leave for every 6
working day and IS5 days paid leave in a year.

1) Employers should ensure overtime payment for the additional hours of work at one
and a half times the rates.

11.4  Local Construction Contractors

The oultline of class A conteactor whlch is cxpected to bc employed as sub- contractor for
"~ this project is described below ; '

- Minimum Work Expcnence 8 years cxcept in lhe specnal case of Dlrect Enlry
- Minimum Turnover : Nu. § millions per year
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- Mlmmum Technical Manpowcr for Civil Works ;
Managcr (National) : 1, Civil engincer (degree) per contract : 1
Civil engineer {dlpioma) per conlracl : 1, Accountant (National) : |
- Minimum Co’hqlrﬁcfion Equipment ;
Concrete mixer ! 2 nos Vibrator : 2 nos., Steel form works : 400m2
- COIIt(act Limit : Bid for 5 different contracts at a time worth above Nu. 3 miltion cach

J1.L5  Concrete Slrenglh and Mix Proportion

It is important to study the relation between concrete strength and mix proportion using
local materials for the following reasons ;

- Local mix proportidn is carried out based on the Indian specificd mix shown in Table J-
1.

- PWD laboralory has no record of mix and design of mix propottion

- Different qu'alily of stones and sand at each quanry site.

Hence, the mix proporiion for concrete should be carried out according to the availability of
materials at site prior to commencement of construction.

Table J-1 Mix Proportion

ClaSsificalion Mini. Sirength at Mix Ratio (by weight)
: 28 Days (kg/cm?) | Cement | Sand | Aggregate
MI10 100 1 3 6
MI5 150 | 2 4
M20 200 1 1.5 3
M25 250 1 ! 2

12 Conslruction Conditions at Sitc

The survey rcéuils of each bridge site are shown in Table J-2 and J-3

J-3
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1.3 Transportation of Materials and Equipment

J3.1 Transportation Conditions of lmlportcd Malcrials ﬁhd Equipmchl

(1) Customs Clearance

There are lr’tdmg companies in Th;mphu ﬁhucnlsolmg aﬁd Caicul!a \.vh;ch some carriers

deal with lnnsporlatxon of international goods into the coumry

If the documents {Import License) are in order, clearance time for cuslome is as bclow
- India: 1 day ‘
- Overseas : 7 days at Calcutta Port

(2) Type of Vehicle and Carrying Capacily

The type of vehicle and maximum canymg capamly are lmmed as follows

- Tata Truck : S5m(L)x 2 i m (W) x2.1m (H) Max;mum welght 13MT
- 8TD Trailer : I2m{L)x24m (W) X 2.4 m (H), Maximum weight 24MT
- Low Bed Trailer : 6mA)x3m(W)x3m (H), Maximum welghl 30OMT

- Special Low Bed Trailer : 8 m (L) x 3.75 m (W) x375m (H), Maximum weighl 40MT
J.3.2  Transportation Conditions from Phucnlhsho!iﬁg to Each Bridge Site
(1) Transporiation Route and Time Required

The recommended transportation routes from Phuenthsholing to the each bridge site and
the time required, considering the controlled road conditions shown in Fig. }-1 and Table J-
4 are as below ;

1) Bridge No.l Kurizampa
Route : Phuentsholing Idashimara Rangia - S/Jongkar Trashigang Mongar - Site
(639 Kin) .
Time: 4 or 5 days for Tata truck / 7 days for Trailer
2) Bridge No.2 Chamkar -
' Route : Phuentsholing Semtoka - WlPhodrang Trongsa Jakar Slte (43! Km)
Time : 3 or 4 days for Tata truck / 5 days for Traller ‘

1-6



3) Bridge No.3Bjee .
Route : Phucnisholing Semtoka - W/Phodrang - Site (355 Km)
Time : 3 days for Tata (ruck / 4 days for Trailer
4) Bride No.4 Wachy Zam
Routc : Phucnlshofing Semtoka - W/Phodrang - Sitc (246 Km)
Time: 2 days for Tata truck / 3 or 4 days for Trailer
5) Bridge No.5 Mangdichu
Route : Phuentsholing Hashimara Samtalbari Gelephu - Site (291 Kmy)
Time: 3 days for Tata truck / 4 or S days for Trailer

The road conditions on some spots of the above routes are not so good. The followings are
especially limited by the conditions.

- Bjee bridge : Limited load capacity S ton (TSR Bailey type completed in 1969)
Pclela pass : Snow arca & No pavemient due to severe landslide
- Aiebridge :  Original load capacily 9 ton (Bailey Suspension type completed in 1963)
{Refer to Fig. J - 1 and Table J - 4)

(2) Type of Vehicle and Carrying Capacity

The type of vehicle and maximum carrying capacily are limited as follows ;
TataTruck: Sm @) x2. I m{W)x2.1 m ()}, Maximum weight 8 ton

- Trailer: 6m (1) x 2.5 m (W) x 2.7 m (H), Maximum weight 16 ton

The trailer has | front axle and 2 rear axles, namely it is called ten wheelers.

Maximum possible length of material for transportation by Trailer is as below
- Length & Maximum weight of materials : 9 m (S MT), 8 m (9 MT), 7m (11 MT)

J-17
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J4

Cost Survey

J4.1  Prices of Materials
Tab!eJ 5 Pr:ccs of Malermls Lo e
. : ot Umit i Nuo e
Description ~ . - © Umt . BSR i . Market
- [ ' Standard : CPLoc| UGP ] S) s | Thimphu
Cement . ° |Portland * = Tonne | * 2,600.00f 3.036,45| :13,374.00] - 2,878.60
Deformed Bar }415Mpa- @ 1 | Tonne| 17,500.00] 17,630.00] :17,770.00; ** 18,500.00
Rolled Section |Angle (250MPa) | Tonne| 15,000.00] 15,930.00} 16,110.00] 19,000.00}
" -do-  [Channel (250MPa) | Tonne| 17,000.00] 17,930.00] 18,110.00] 20,500.00|
~ -do- H section’ | Torme| -« - - - |22 OOOj
.. -do- - |l section Tomme| - . < e T 21,000.00
Welded Mesh [75mm*25mm = | Sgm- 120.00] 12224 ¢ 123.13]  123.00
Gabion Net ° [100*100*8-Gauge § Sqm |  81.25f ::- 8220 '~ 82.94| -
Stone . Boulder o Cum| - 199.70] = 199.70| .. 192.70] ' 320.00]
River Gravel = |20mm to 10mm Cum 167.99] 16874 '169.19 - 280.00}
Sand - e Cam | - 21575] 215750 © 21575}  459.00]
Crushed Rock [40mm Cum: 279.24| © 279.24] - 270.24{ -

-do- ' |20mm ¢ Cuam | - 366.11] : 366.11] = 366.11 -
Timber “|Class A Cum | 2,989.00] 2,089,00] 2.989.00 T
Plywood T=4mm Sqm 69.00[ 7180 7321 100.00
Bitumen 80/100 Tonne| 6,795.00| 7,231.45| 7,569.00 9,300.00
Petro} Liter | = - - - 23.62
Diesel Liter 825 ~ 825 825 (11,18
Explosives  |Gelatine Tonne - - - - 77,440.00]

-do- Detonator Piece - - - © 232

-do- Fuse Coil Coil - - - 2.80]
Notes : '

1. BSR pnces are based on 1996/ 1997. PWD conmders 10 % as cost escalatlon annually
2. The abbreviation of areas using BSR are'as below ;

GP (Gelephu)
SJ (S/Jongkhar)

2. Market prices based on October 1997. . = : :
3. Royalty for earth, boulder, sand and gravel is Nu 40 pez truck accordmg to BSR For Paro

3-10

P1, (Phuentsholing) : Phuentsholing, Thimphu, Lobesa
- Gelephu, Zhemgang, Panbang, Daga
: S/longkar, Limithang, Tras}uganc

Valley Agricultural Development Pr(:-ject the royaly was Nu 80 per Tata truck (4 6 Cum).
4. 'The treatment of explosives requires permission from the Ministry of Ho‘mc‘Aﬂ‘a irs.



Table J-6  Price & Price Index of Cement

Dzongkhag | = Related Bridge ~Rate - | Cost Remarks
o Name (Bridge No.) | Nw50Kg | Indox
Phuentsholing - 11868 | 1.00
Thimphu S - 14393 | 121
Wangdue Phodrang [Wachy Zam {(No.4) 155.36 £.31
Trongsa - |Bjee (No.3} 167.08 1.41
Bumthang Chamkar Zam {No.2) - - Not Available
Mongar Kurizampa (No.1) 181.90 1.53
- |Zhemgang Mangdichu (No.5) 155.44 1.31
~ Notes: - ‘

1. Price of cement p

17, 1997.

2. ‘The price of cement at Samise at Nu 118.66 was

regions because of the less transportation cost.

Table J-?\ Price & Price Index of Fuel

roduced by Penden Cement Author ity Ltd.came into effect from Octoba

found the lowest in comparison with the

Unite Nu

Dzongkhag Related Bridge Diesel Petrol
Name (Bridge No.) Price Price Price | Price

_ Nu/Liter] Index | Nu/Liter| Index
Phuentsholing - 10.47 1.00 22.68 - 1.00 .
Thimphu . - 11.18 1.07 23.62 1.04
Wangdue Phodrang  {Wachy Zam (No.4) 11.36 1.09 23.80 1.05
Trongsa Bjee (No.3) 11.41 1.09 23.18 1.05
Bumthang Chamkar Zam (No.2) 11.62 1.11 2398 1.06
Mongar Kurizampa (No.1}) 11.67 1.11 23.03 1.02
Zhemgang Mangdichu {(No.5) 11.08 1.06 23.44 1.03
Notes : .

1. Price of fuel came into effect from September 1, 1997.

2 The price at Phuentsholing was found the lowest in comparison with the other regions, because

of the less transportation cost.
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142 Machinery and Plaut Dally Hm, Charges

: Tab!cJ 8 Machmcry and Plant Dmly lec Chargcs (112)

SRR Unit ; Nu
Description , o 4 Hirg Charge
oo e Type BSR | A | B O
Bulldozer Cat D4E - = oo 9000 o S |-
-do - Cat D4H (80HP) 6,099 - 9,000} ;. 9,500] -
-do - Cat D6D (165HP) - - - R,133] 12,000] - 12,500} - ¢
-do - Cat D7G (180HP) - - 10,113| 15,000]. 18,000]: 12,136
-do- Dresser TD8 (110HP) ~5,629] - 15,000] . 6,756
-do - Dresser TD12E (160HP) | ~ 9,380| . - 18,000 11,256
-do - Dresser TD20 (2I10HP) 11,406] @ - 18,000 13,687
Excavator PC640,Hyd. - 3387 - - 5,500 -
“do - IH640,Hyd. 7694 - | 12000 -
-do - Cat E225 (80HP) - 12,000] - ;
-do - Cat E240C (1 10HP) - 12,000 - -
- do - Case Poclain - 9,000 - -
- do - PC60 (0.60M3) - - -
Wheel Loader Cat 416 3,668 - 5,000 -
-do - Cat S10B/ 515B 4,547 - 6,500 -
“do - Cat 910 5285] 7.000] 8000 -
-do - Cat 918F - 9,000 - -
- do - Cat 916 5959 - | 9000 -
-do - Cat 926 (1.65M3) 6,230 - 10,500 - 7,476
-do - Cat 930 (1.60M3) 6,636 - 5,500] 7,964
Motor Grader 130G2 or MG330 6,010 - - -
-do - A400E 6,154 - - -
-do- Dresser A450E (108HP) - 12,000 - -
Road Roller VR752 801 - - -
-do - R91 857 - - -
~do - E785 1,108 - - ;
-do - 810 or DCO} 1 1,159 - - -
-do - CS551 or Sakai SV91 7,133 3,000 - <
-do - Avelling Jossep (10ton) - - - 1,500
- do - Sakai (Phunematic 12ton) - - - 3,000
Read Broom TD84 602 - - -
-do - Pacific PTO with Tractor - - 800} -
Vibration Roller | Vibrocon (SR-750W, 2ton) - - - 350
Smal} Roller - 600 - -
Plate Compactor - 400 - -
‘Tamping Rammer - 400 - -
tot Mix Plant Sptmix 4,210 - - - -
Bilumen Sprayer |Leyland 50D (6000Liters) - - - - 8,000




Table 1-9 Machmcry and Plant Dally Hire Charges (2/2)

Unit : Nu

Description - Hire Charge

. T Type BSR A B | C
Tipper - |Comei 1AIC03/3 1,538 - - -

- -do- Canter PE444E 1,692 - - -

- do - Tata 12105K32 . 1,706 2,500 2,500 2,000

- do - Hino FF172KD 2,204 - - -
- - do - Nissan CPB12EDRT 2,306 - - -
Truck Tata (8ion) - 2,000 - -

- do - DCM Toyota (Ston) - - - 1,500
Traclos 3610 with Traiter 676 - 1,500 1,000

" -do - 2ton - - 1,000 200 800
Tanker Fuel 12108E 1,649 - - -

- -do - Nissan (6,000Literes) - - - 3,430
Tanker F/Water |CPB12ERT 2,859 - 3,000 ;
Crane Kato KR-250 14,842 - “ -
Trailer Isuzu 15236 - - -
Stone Crusher 16" %10 1,873 - 2,500 -

- do - Bl1Z 3,276 - 2,500 -
-do - AJ2010R 3,835 - 5,500 -
- do - Ringleson (40M3/Day) - 2,500 - -
- do - Sisco (40M3/Day) - 2,000 - -

- da- Portable - - - 2.500
Stone Granulator |16"*16" 1,874 - - -
Concrete Mixer 3/5Cu.Ft, 222 - 500 -

- do - 7/5Cu.Fit. 369 150 100 500
-do - 10/7Cu Fi, 436 300 1,500 -

- do - F4/10Cu. Ft. - 600 - -
ConcreteVibrator |M/CS 94 400 125 350
Air Compressor  |Atlascopco VT/250 615 2,000 1,500 -

- do - Atlascopco VT/6 728 2,600 1,800 874
- do - TDS25¢ 867 - 2,000 -
-do - CPS400 1,034 - 2,000 1,241
- do - CPI1235HP - 2,600 - -
Welding Sel With Generator - i,250] - -
Pinjor Drill FI2020R 311 - 500 -
Water Pump 193 400 250 -
Jack Hammer - 400 - 200

Notes :

1.Hire charges are based on 1997/1998.

2.Hire charges are excluding the cost of fﬁel but including operator/driver/fother consumables.
' 3.BSR: Bhutan Schedute of Rates { Guideline for Construction Equipment Hire )

4.A : Bhutan Engineering Co. Pvt. Ltd.
5B Gaseb Construction Co.

6.C:

Slngye Construction Co.




J.4.3  Monthly Salary of Permanent Staff

T'}blc J 10 Monihly Salary of Pcrrnanent Staf £ .
: Unit Nu -

Job CIassnﬁcatlon

Govemment

Staﬁ' e - Priv Sector
Lo ~Grade - | Monthly Salary Recrultmg Source Monthly Salary
Civii Engineer Grade 5 - 12,700 Bhutanesel Indtan 16,500
- -do- Grade 7 9,800| ~do-. 12,700
Mechanic Grade 7 9,800 ©o-do- 12,700
Electrician " |Grade 7 9,800] - -do - 12,700
Surveyor Gradel2 5,900 ~-do- 7,700
Stirvey Helper Gradel5 4,500|Bhitanese - 5,900)
Drafstman - Gradel2 5900 1 -do-: - - 17,7001 -
Accountant Gradel S 4,500|Bhutanese / Indlan - 7,700
Clerk . Gradel 4,500|Bhutanese - 5,900
Secretary Gradel3 5,300 -do - 6,900
Typist Gradeld 5,000 -do - 6,500
Office Boy - -do- . 2,200
Maid - -do - - 2,200
Cook - -do - 2,200
Driver - -do- 3,500
Storekeeper - -do- 4,500
Watchman - -do -'_‘ 2,500
Notes :

1. Salaries of Government staffs are based on 1997, The saiary were up around 20 % f‘rom 1996
2. Stafls are paid the housing altowance, 30 % of the salary ‘ :
Furthermore, there are some cases where construction company staff are pald pro;ect

allowance. In the case of Tafa Hydro Project, the project allowance is 35 % of the salary. .

3. Construction companies require an indirect cost of 25 % of the salary for recrunment medical

insurance, transportation and so on. -
4. Overtime charge per hour is 150 % of hourly cost of the basic sa!ary




144

Labour Daily Wage

Table J-11 Labour Daily Wage

‘ : Unit : Nu
Job Classtfication = @ | __Daily Wage
[Recruiting Source BSR A B

Foreman Indian / Bhutanese 106 190 170 240
Operator Bhutanese ¢ 106 250 285 320
Mason Indian / Bhutanese 91 140 145 140
Carpenter -do - 106 150 145 1o
Plasterer -do - -9 150 130 110
Rigger Indian 106 115 155 95
Steel Worker -do - 91 140 130 130
Welder -do - 9] 150 150 140
Fitter Indian / Bhutanese 91 150 145 140
Pamter -do - 106 140 145 140
Roadman . ~-do- - S0 130 95
Skilled Labour -do - - 90 130 95
Common Labour |Indian / Bhutanese 60 15 95 85
Notes :

1. Daily wages are based on 1977/1988. The yearly escatation is forecasted at 25 %.

2. Working conditions : Working times 8 hours per day & Working days of 25 days per month.
3. Construction companies require an indirect cost of 25 % of the wage for recruitment, site

accommodation, medical insurance and so on.
4. Overtime charge per hour is 150 % of hourly cost of the basic wage.

5. Prices of BSR are monthly basis, considering 25 working days and without certain allowance,

6. A : Bhutan Engineering Co. Pvt. Ltd.
7. B : Gaseb construction Co.

‘The mentioned wages are including extra one hour charge, because the basic working time is

7 hours.

8. C: Singye Construction Co.
Wages are including food allowance ( NuSCO per month )

Wage of operator is more adding the working altowance ( Nu20 per hour )

J-15



14.5 Other Ma;k;:t Prices

Table J-12 Prlicc of Ofﬁéc Furn'ishing's‘,l‘_ S_la.tioncry, Sur\'rcy. Instruments Small Wofkirig

Description Type Unit arket -Price = - - Remarks
: | o Nu JUSS/Yen | oo
Desk Particle Board No., 3,800 ... .. {Jattu Fumiture Thimphu
Chair - Revolving Chair .- | No..| 4,000 . -do-
Meeting Table  |For 8 persons {8'*4') | No.:| ~ 6,000 o -do-
Mecting Chair . |Stacking | No 2,350 C-do-.
ReceptionSet  [Sofa + Center Table | No. | 8,900 . -do-
Cloth Locker Medium Size I No. 2,300 -do-
Bookshelf With glass No. 4900 - -do -
Drawing Drawer |For Al Paper No. 1 5500 .- -do-
Cupboard - o No. 25001 -do -
Refrigerator 165Liter No. | 12,000} - o n
Stove Blower Heater No. | 2,000 Singye General Stores
-do - Kerosene No. | 8,000 o wdo-
-do - Wood o |'No. |- LT
Gas Stove {Best Quality) . ' " | No. 2,700 S
Drawing Instrumer{ A3, Board,Rodring Set | No. | : 5,150 German Made -
Telephone Set -t 7 FNo. | 6300 = |WithSubscription Charge -
Facsimile Set Cannon{TeltFax)B4 | No. | = |USS 850 |CIF Thimphu (Gating Enter.)
Copy Machime  {Cannon(Sclex Big) No. HUSS 7,900 | . -do-
Computer DesktoptPrinter No. (35,478 or 55,503 Peljorkhang -
Camera No: ‘ B
Copy Paper A4, 500 Sheets No. 230 1Soe-Nam Palden
Drawing Paper  |Al Piece 35 - Jdo-
Roll Film FujvKodak No. 150 : -do -
Film Developing Roll 25 ‘tPel Wong '
Filim Print Piece 5 S -do-
File Case (Best Quality) No. 250 Soe-Nam Palden
Copy Charge Ad Piece 2 o-do-
-do - Al Piece 55 Galing Enterprise
Transrecciver Set - Not Available
| Transit No. - -do-.
Level No. | - C-do-
Survey Staft 5m No. e -do-
Survey Pole No.’ - -do- .
Measure Tape 50m No. - 575 Singye General Stores
-do - S5m, Steel No. 175 o ledo-
Paint 1 Liter, For Wood No. S 125) - -do- o




Table 3-13  Price of Office Furnishings, Stationery, Survey Instruments Small Working
Tools, Vehicles and ete. (2/2)

Description . |  Type . Unit | Market Price - Remarks
S L . Nu. | US$/ Yen :
Bending Instrumen|For Steel Bar No. - Not Available
Cutting Machine - do - No. - - do -
Electric Saw | No. - - do -
Welding Machine | No. - - do -
Concrete Vibrator {Big Size No. | 25,000 Singye General Stores
Concrete Mixer  |Big Size No. | 275,000 -do -
Water Pump 10Hp No. | 75,000 - do -
Generator 10 Kw No. | 175,000 -do -
Wheel Barrow ‘ No. 2,000 -do -
Wire Rope Sling |D16mm, 3-5m/kg m 145 - do -
Rope Nylon Kg 85 - do -
Barbed Wire : Kg 30 -do -
Search Light USA made,4cell No. 3,500 -do -
Electric Torch Halogen, 1000w No. 2,000 -do -
Shovel Tata made No. 150 -do -
Pickaxe Tata made No. 175 - do -
Stedgehammer 6.5kg No. 500 -do -
Hammer Steel 7 No 150 - do -
Saw Wood No. 175 -do -
Helmet No. 900|
Propane Gas Cylinder No. 1,050
Kerosene Liter 4 : :
Firewood 3 Truck| 2,800 Capacity of Truck: 6ton
Electric Charge  |Residential Area Kwh 0.6 Nu300-500/month/house
-'do - Commercial Arca Kwh 038
Water Charge : Cu.m 1.3 Thimphu
Telephone Charge [Overseas Iminutes No. 480 To Japan
-do - Local 3minutes No. 5
DHL 10kg,Japan No. US$ 120 [US$250/25kg
Lodging Charge |Second Class Hotel Day 1,000
Rental House  '§3 Bed Rooms Monthi 15,000 Thimphu
Rental Office R Month 15,000 Thimphu
Motor Vehicte  |Toyota Land Cruiser { No. 13,073,000 |STCRB, CIf Calclla
"~ '<do- Y |Toyola Pickup(Hilux) { No. : J 1,859,000 -do -
Microbus 0 [Toyota 15 persons No. | - J1,718,000 -do -
Bike - . |Rajdoot, Indian Made | No. | 40,000 STCB
|Vehicle Hire Chargd With Fuel & Driver Day ' Uss 60
- “«do - “|For Long Distance Day Uss 70
Concrete Test + [Compressive Strength | Set 150 3 Nos/Set, PWD Laboratory

SR



146 Transponmidn Cost

The lmnsporiauon costs Are sury cycd as l‘oltows :
Steel bar ete. by Tata lruck -+ Nuw 3, T‘ifM T/IKm (Mmlmum chargc 8 MT)
Heavy cqunpment ctc. by the lraller : Nuw 11 OOIMT!Km (Mimmum charge 14 M'I‘) or

) Nu. 6. SO/FI‘J'Km (Minimum charge 35 FT)
Notes:  MT: Metricton FT: Freight Ton

)47 Land Acquisition and Coﬁlpcsléalion

The land acquisition and compensation \\}iil be caus_éd By _l.hé :lfe-'alignmcnt of road as the
result of selecting a location of new bridge. The procedures and rates are prescribed in the
revision of ‘the Land Act. 1979 enacted in 1996, i.c. Ka (10)-19/96.

(1) Land Acqmémon

The rates of land acquisition except the urban arcas are same lhroughoul the coumry, and
the rate of cach landuse is as below;

- Paddy field : Nu. 35,000 pcf abre

- DPry land : Nu. 20,000 per acre
- Grazing fand 1 Nu. 5,000 per acre
- Forest related @ Nu. 200 per acre

The arca of land acquisition will be calculated in the coming study phase, considering the
cxisting right-of-way for this project a total width of 100 ft. (=30 m), i.c. 50 ft. from the
road center on both sides.

(2) Compensation .

The properties compensation consists of houses and fruit trees. As a résult of sitc
reconnaissance, no fruit trees exist at the proposcd brldgc sites for compensallon cxccpl
for a few houses at Bridge No. 5 sile. Though the exact cost of house compensation- is .
derived from the estimation by a quahﬁed engineer of the PWD based on the BSR, Ihe
cost of these houses is roughly estimated around Nu. 200,000 per housc

(3} Rental Land

The Project requires the rental land as conslruchon yard al Bjce and Wachy Zam brldge
site. The reatal charge of each site is surveyed as follows; e



1) Bjee Bridge Site

Loc_é_lion : Adjacent old qharty site to the sile
Rental charge @ Nu, 24,000 per year
Source : PWD Trongsa Office
2) Wabhy Zam Bridgc Site
Location 1 Paddy field located on the right bank
Rental charge Paddy yield (1 tonfacre) x Cost of rice (Nu. 18/kg) x Arca x Ycar
Source : PWD Lobesa Office and District Agriculture Officer (DAO) at

Wangdue Phodrang
J4.8 Taxation

Sales tax and contractors tax mentioned below are levied on this project in line with the
‘Taxation Policy 1992’. Howcver, International Assisted Projecis arc exempted from
payinent of these taxes.

(1) Sales Tax
The rates of sales tax for principal construction materials and equipment arc as follow;

- Diesel 3%
- Petro), Cemeat, Sand & Boulder, Reinforcing steel bar, Pre-fabricaled bridge pasts,
Bitumen, Timber, Heavy earth moving equipment, Traclor

5%
- Pipes : 10%
- Goods vehicles : 15%

- Light motor vehicles @ 20%

(2) Contractors and Consultants Taxes
The contractors and consultants taxes are applicable on the bill amount. The rate is 2 %
for national licensed contractors and 3 % for forcign coniractors.

J4.9 Price Movement

The consumer pric'c:ind'ex for the years 1980 - 1994 based on the average growth rate of
9.1 %, 11.2 % and 9.8 % for food, non-food and totat respectively. Hence PWD considers
10 % as cost escalation annually.

J-19



	Appendix-G List of Totally Protected Wild Animals and Plants in Bhutan 
	Appendix-H Tables of Initial Environmental Evaluation 
	Appendix-I TOR for EIA for the National Highway Bridge Construction 
	Appendix-J Construction Plan/Cost Estimate 



