Table 3.1

Analysis of Soil Samples from the Study Area

D2 Submergence area

Parameters Sampling Stations
S1 S2 S3 S4
pH 6.8 6.7 79 8
Organic matter, (wt %) 4.64 2.31 0.5 0.84
Amm. Nitrogen, mg/kg l 3 2 4
CEC in meg/100 gm soil as KC} 13.64 9.622 8.139 6.856
Copper, ug/g 21 12 22 23
Zinc, ug/g 31 53 68 72
Cadmium, ug/g 7 10 15 15
Chromium, pg/g 36 28 63 41
Lead, pg/s 11 18 23 23
Mercury, pg/g <0.001 <0.001 <0.001 <0.001
S1 Above dam site
S2 Near dam site
82 6 km downstream of dam site
S4 10 km downstream of dam site
Table 3.2 Analysis of Sediment Sampies from the Study Area
Parameters Sampling Stations
D1 D2
PH 8.6 8.8
Organic matter (wt %) 0.31 <0.1
Amm. Nitrogen, mg/kg <1.0 <1.0
CEC in meg/1({) gm soil as KCI 6.452 6.504
Copper, pg/g 10 9
Zinc, ug/g 39 29
Cadmium, ug/g 8§ 5
Chromium, pg/g 25 20
Lead, pe/g 15 9
4 Mercury, up/g <0.001 <0.001
D1 8 km upstream of the dam site

Table 3.3 Grain Size Evaluation of Soil and Sediment Samples in the Study Area

Parameters/Station No. Soil Sampling Stations (%) Sediment
Sampling Stations
(%) _

S1 S2 S3 S4 D1 D2
>0.25 mm 35.58 34.05 36.5 23.7 7.25 2125
0.25 to 0.149 mm 47.15 41.2 16,7 28.1 67.45 68.9
0.149 10 0.088 mm 10.65 12.65 11.9 15.35 17.7 1.7
0.0088 t0 0.074 mm 0.25 2.8 4.9 5.05 0.45 0.6
0.074 to 0.0625 mm 0.1 0.1 0.3 0.15 0.05 0.15
<0.053 mm 2.85 5.15 18.7 16.65 2.25 0.7




Table 3.4 Average meteorological conditions in the study area

Month Temperature Relative Rainfall
(°C) Humidity | (mm)
Maximum | Minimum | (%)
January 17.1 5.7 73.3 12.7
February 18.3 79 71.6 14.1
March 22.5 10.6 638.2 20.4
April 27.7 13.4 70.0 48.0
May 279 17.4 69.5 38.6
June 29.1 19.7 74.9 103.0
July 28.0 19.6 79.5 140.1
August 28.1 20.0 79.8 153.2
September 27.2 19.3 81.6 B5.5
October 22.8 14,7 76.8 18.2
November 22.6 9.7 73.7 10.6
December 17.0 5.7 75.2 7.7
Total 805.3
Note: Based on data for the period 1990-3998.

Source: Meteorological Department, Thimphu, Bhutan.

Table 3.5 Rainfall Data of Wangdi Weather Station

Unit ; mm
Year |[Jan [Feb {Mar |Apr |May |Jun |Jul [Aug |Sep |Oct |Nov | Dec | Total
1990 071 231 20.1 797 | 3411 1242 207.7 ] 951 ] 138.1 66.0 0.0 145§ 8033
1991 229 18.9 17.7 169 | 106.7 § 1511} 110.9 | 189.3 | 119.t 3.0 0.0 1141 7619
1992 571 03 1.2 62.1 252 103.2 § 2232 [ 1023 | 234 1.5 0.0 15| 559.6

2| 67| 184] es1] 139 e84 240 1896 107.5| 78| 105| 05| ss26
1993 [ 3501 177] 155 4021 303 | 1190 1338 16691 397 10| 03] o0 s9ss
1994 1521 1754 138 49| 21.7| 1029 1545 1120 1230 64| 86.0| 62| 664.1
1995 | 01| 00| 76| a48| 386] 936 117.8] 1529| 853 | 308| 20| 00| 6035

1996 43 17.3 1951 684 235 1001 { 1354 177.7 | 9438 8.9 00] 371 6870
1997 0.0 1.0] 700 513 53.0 ) 64.6| 1537 192.6 | 389 | 28.0 0.4 00 6335
1998

Mcan 157 125 204 480 386 103.0 | 140.3 | 1532} 855( 182 | 110 791 654.1
Max 312 231 | 70,0 797 1067 | 1511 | 223.2 ) 1926 | 138.1 ] 660 86.0} 37.1 8033
Min 0.0 0.0 1.2 49| 139 646 240 951 | 234 1.0 0.0 0.0] 5526
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Table 3.6 Monthly Discharge at Dam Site

Unit:m'/s

Y/M JAN FEB MAR | APR | MAY JUN JUL AUG SEP OCT | NOV DEC [ MAX MIN AVE

1991 - - - - - - - - 6969 | 2562 | 1333 923 696.9 923%F 2047
1992 71.7 62.3 91.3 12371 1684 | 3252 6029 727G 4479 2292 1265 873 727.0 623 2553
1693 71.1 67.9 6291 1047 2322 2393 | 546.9] 831.9| 54651 2976 150.8 10351 8319 629 | 2713
1994 78.9 672 78.2 103.0 206.5 418.6 447.8 621.4 4749 304.1 125.5 803 6214 67.2 251.3
1995 710 67.1 87.7 115.5 2554 5323 773.2 697.8 486.0 295.7 173.7 95.9 773.2 67.1 3043
1996 78.0 66.1 81.5 124.8] 2289 4493 | 833.8] 730.8| 6785} 3263 1560 | 1039| 833.8 66.1| 321.5
1997 774 66.5 8721 10487 2121 463.7| 6635 693.8| 603.0| 2374 | 1321 952 693§ 66.5| 2864
1998 74.4 64.0 69.0 119.4 238.1 577.1 956.1 | 1128.8 516.8 2083 147.3 991 1128.8 64.0 357.4
1999 75.8 64.8 63.5 1082 2262 501.5% 7493] 8992 6314 3695 1744 | 111.9( 8952 635 3313
MAX 78.9 67.9 91.3 124.8( 2554 577.1] 956.1 | 1128.8]| 6969 | 3695 17441 11195 1128.8 67.9 1 386.1
MIN 71.0| 623 629| 103.0| 1684 | 2393| 447.8| 621.4| 4479 2292| 1255| 873 6214 623] 2222
AVE 74 .8 65.7 7771 113.0| 221.0{ 4384 696.71 7913 5646 290.5 146.6 9760 7913 65.7| 2982




Table 3.7 Discharge data at Maza Falls on Basochhu (cumecs)

Month 1990 1991 1992 1993 1994 1995 1996 1997 1998
January 2.33 2.91 2.46 1.58 1.77 1.47 3.62 3.45 3.01
February 1.94 2.38 N.A, 1.88 1.60 N.A. 4.00 3.03 2.64
March 1.89 2.14 2.38 1.69 N.A. 1.45 3.75 3.05 2.80
Apri 2.33 2.05 2.08 1.83 1.43 1.47 3.24 3.36 348
May 292 2.38 235 2.37 1.64 2.46 3.61 3.56 3.28
June 6.85 10.41 4.91 3.54 3.02 10.19 | 7.55 6.38 9.79
July 12.58 13.33 13.59 | 5.65 4.40 2095 | 20,72 1238 | 26,77
August 13.62 12225 12.52 10.90 |5.78 14.30 16.92 14.56 | 95.76
September 190.54 17.14 | N.A, 9.16 6.79 16.07 | 2248 14.02 ] 20.41
October 8.41 6.69 7.60 5.95 N.A. 9.60 N.A. 7.97 9.39
November 4.40 405  t4.01 N.A. 2,11 N.A. 6.50 5.07 4.96
December 3.27 3.07 2.86 2.48 N.A. 4.21 4.64 3.89 3.58
Note : N.A. — Data Not Available.
Source : Division of Power, Thimpu,
Table 3.8 Probable flood for various return periods
Return Period (year) Dry season Rainy season
{cumecs) (cumecs)
5 563 1,326
10 644 1,444
20 722 1,557
50 823 1,704
100 898 1,813
200 974 1,923
1,000 1,148 2,176
Source : Pre-Feasibility Study Report.
Table 3.9 Ambient air quality in the study area
Unit ; ug/m’
Station Parameters
SPM [ SO, l NO,
November, 1999
24.2 BDL [7.2
Dam site 21.7 BDL 8.1
22.4 BDL 17.9
21.2 BDL 17.9
Quarry site 29.2 BDL 18.4
: 31.2 BDL 17.1
December, 1999
19.2 BDL 18.1
Dam site 21.1 BDL 19.1
19.4 BDL 19.0
24.1 BDL 19.1
Quarry site 26.2 BDL 17.9
29.4 BDL 18.0
BDL Below Detectable Limits.

3-15




Tabie 3.10 Analysis of Water Samples from the Study Area

Stations
Permissible
Parameters limits for
Wi w2 W3 drinking water
in Bhutan*
pH 7.6 75 7.8 6.5-8.5
TSS 268.2 112.5 360.6 -
Chiorides 25 17 17 250
Sulphates <0.01 <0.01 <0.01 500
Phosphates <{(.01 <0.01 <0.0] -
Nitrates <0.01 <0.01 <{.01 45
Sodium [.53 1.0] 1.12 -
Potassium 0.864 0.508 0.639 -
Calcium 13.1 12.9 12.1 -
Magnesium 2.93 2.82 2.53 -
Copper <0.1 <0.1 <0.1 2
Lead <0.1 <0.1 <0.1 0.1
Zinc <01 <0.1 <0.1 50
Chromium <0.05 <0.05 <0.05 (.05
Mercury <0.001 <0.001 <0.001 0.001
Cadmium <0.01 <(.01 <0.01} 0.01
BOD 3 3 3 -
COD 7 ) 6.5 7 -
DO 10 10 9.5 -
Note : Unit of all parameters except pH s mg/1. pH has no unit,
w1 - 8 km upstrcam of the dam site.
w2 - Near Dam site.
W3 - 6 km downstream of the dam site.
* Recommended by National Environmental Commission.
Table 3.11 Noise levels in the study area

S. Ne. Location Noise Level (dBA)

1. Wangdue town 48

2. Uma 42

3. Changche 39

4, Baso 37

5. Zawa 37

. Pinsa 37

7. Jala 41

8. Dima - 4]

9. Jala 38

10. Khamina 42

11. Dingthi 40

12. Mesesa 38

13. Garnsab 40

14, Bay 38

15. (Gikha 39
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Table 3.12 Maijor Floral Species in the Submergence Area
No. | Botanical name Common / local Name Economic Importance
1 1 Pinus roxburghi Chir pine/dhup Timber
2 Toona ciliata Tooni / Rawa shing Timber, Furniture
3 | Sapium insignii Shoshi Fire wood
4 | Mallotus philipinesis Rohini Medicine
3 | Celtis terandra Khari / Phantang Shing -
6 | Rhus chipesis Bhakimlo Edible fruit, medicine
1 1 Dalbergia sericea Pchang Timber
8 | Dalbergia pinnata Olia shema Timber & Furniture
9 | Solanum turvium Ashetu -
10 | Zizyphus incuvra Bayer Edible fruit, Medicine
11 { Syzygium cummi Jamun / Naysse shing Edible fruit, Medicine
12 | Aesiandra buteraceae Cheuri Edible fruit, oil from seeds.
13 | Bombax cieba Pema Geysar -
14 | Ficus semicordata Khaniun/honaiyo Fodder
15 | Albizia julibrissin Patpate siris -
16 | Altingia exelsa Seti Timber

Tabile 3.13 Tree Species in the Power House Area on the Left Bank of the River

No. | Botalnical Name Common/Local name Use
Grewia sapida Dopta/T'su {su shing Fodder
Petrospermum acerifolium | Hattipaile Medicine
Maccaranga paliata Bomchu Fodder
Caseria glomerata Barkaunle Fire wood, batten
Litsea monopetala Seychhanglu shing/ Bansum Siek worm reared on the leave |
Alnus nepalensis Utis/Gama Fire wood, furniture
Ficus benjamina Kabra Shade tree
Celties tetrandra Khari,/ Phantang Shing Fodder
Eurya cerasifolia Khuberbu shing/ Bara jhingni | Fencing
Sapium baccatum Ankhataruwa Fencing

BiNIBlIcl=ISlalalzlalniz|isv|e|wloluvsiw|te -

Rhus chinensis Bhakimlo Edible fruit, medicine
Taulama hodgsoii Chiuri -
Zanthozyllum armatum Thingney/ Bale Timur Medicine
Brassaiopsis hainla Chuletro -
| Bombax cieba Pema Geysan Cotton, medicine

Sapium inyigni Shoshi Fire wood
Dalbergia pinnata Olla shema Timber
Ficus semicordata Khanillan, Honatyo Medicine
Syzvgium cumini Jamun / Nyasse shing Medicine, fruit, timber
Solanum turvium Ashetu -
Sapindus rarak Kiling shing / Soap nut Medicine
Bridelia sp. Kasreto Fodder

23 | Calicarpa arborea Ghiwali -

24 | Dalbergia sericea Pchang Timber

25 | Caesalpina decepeliala Tatse tsang -

26 | Rhus paniculata Khai Roptang Shing Medicine

27 | Cycas pectinata Bongo Stem pith used to produce sago
Wood fordia fruticosa Dhaero Fire wood, medicine

r2
L)
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Table 3.14 (1) Floral Species Observed in the Study Area

No. | Botanical Name | Common/Local Name | Economic Importance
Tree

1 Pinus roxburgii Chir pine / dhup Timber

2 | Sapium insigni Shoshi Fencing

3 | Sapindus rarak Kiling shing/ soap nut Medicine

4 Toona ciliata Rawa shing/ Tooni Timber / Furniture

5 | Eurya accuminata Sanu jhingni / jipgane Timber, Fuel wood

6 | Grewia sapida Dopta/ Tsu Tsu Shing Foddar

7 | Altingia exelsa Seti Timber, resin used as perfume
B | Pterospermum acerifolium | Hattipaile Medicine

9 | Maccaranga peltata Bomchu Fodder

10 | Caseria glomerata Barkauntle Fire wood, batten
11 | Litsea monopetala Bonsum / Seychhanglu shing | Silk worm are reared the leaves of

this tree

12 | Alnus nepalensis Utis / Gama -

13 | Ficus benjamina Kabra Cultivated as shade plant

14 | Celtis tetrandra Kharil / Phantang shing Foddar

15 | Sauraya nepaulensis Mingdormu shing - :

16 | Syzvgium cuminii Nyasse shing/ Jamun Fire wood/ edible fruit medicine
17 | Albizia procera Seto siris -

18 | Macaranga pustulata Maltata -

19 | Albizia julibrissin Patpate siris -
20 | Brassaiopsis hainla Chuletro Fodder
21 | Ficus semicordata Khaniun /honaiyo Medicine
22t Mallatus phillipinensis Rohini Dye
23 ! Sapium baccatum Ankhataruwa - ' Fencing

24 | Rhus succedina

Say shing/ Rani Bhalayo

Medicine (fruit)

25 | Eurya cerasifolia

Bara Jhingni/Khuberbu shing

Timber valuable for fence post.

26 | Bombax ceiba

Pema Geysar

Cofton / medicine

27 | Zizyphus incuvra

Tsangshing Karmo

Cultivated as a host plant for the
lac inseet

28 | Zauthojyltum Boke timur Spice (Bhutanese) Medicine
acanthopodium s '

29 | Bridelia sp. Kasreto Fodder

30 | Rhus chinensis Pok pokpa shing Medicine

31 | Zamthozyllum armatum Thingney / Bale timuer Medicine

32 | Dalbergia sericea Pchang

33 | Calicarpa arborea Ghiwali

34 | Dalbergia pinnata Olla shema Timber, Fire wood

35 | Caesalpina decepebiata Tats tsang

36 | Taulama hodgsonii Chiuri -

37 | Rhus paniculata Khyr khobtang Medicine

38 | Phyllunthus emblica

Omala / churu

Edible fruit, medicine

SHRUBS

1 | Indigofera dosua Kumchingma shing Fire wood

2 | Datura suaveolens Dhatura Medicine

3 Dalbergia sp. Tatebiri .

4 | Rubus ellipticus Tshema Tshelu Edible fruit

5 Murraya Koenigii Ngebtang shing / Mechia sag Leaves used in curries, medicine
6 Cordia sp. : :

7 Desmodium elegans Tatur shi Fire wood

8 | Sida sp. Khareto

9 Zanthozyllum sp. Dretsang
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Table 3.14 (2) Floral Species Observed in the Study Area

No. | Botanical Name

[ Common/Local Name

| Economic Importance

SHRUBS(Continued)
10 | Mesia chisia Bilaune
11 | Casealpinia decapetala Tatse tsang

12 | Bauhinia purpurea

Tanki / Pegpeyposhing

Fodder, fire wood, gum

13 | Ricinus communis

Castor

Medicine

14 | Jatropa curcus Punging nut Medicine

15 | Woodferdia fruticosa Dhaero Fire wood, medicine
16 | Jasminium sp. Chameli Insect

17 1 Srephania sp. Chechu Robji

18 | Calicarpa arborea Ghiwali

19 | Solanum turvium Ashetu

20 | Zyzyphus incuvra

Tsangshing Karmo

Host free for lac insect

21 | Coffea bengalensis

22 | Phyullunthus emblica Omala / churu Medicine
23 | Celastrus sp. Bhaisa lahara

24 | Citrus medica Lemon tree Medicine
25 | Justica adatoda Basaka Medicine
26 | Dioscorea bulbifera Yan (Wild potato) Food

27 | Pueraria sp.

Birali lahara

28 | Argyreia sp.

HERBS
Amaranthus Lasomo Edible leaf & fruit
Ipomea purpurea Morning glory Ornamental value
Preracenthus sp. - Medicine
Laportea terminalis Sisnoo Medicine
Artemesia vulgaris Indian worm wood Medicine
Asparagus racemosa Satmuli Vegetable
Barleria cristata Jhiniti Medicine
Jasminium sp. (Shrub) Chameli Perfume
Canabis sativa Phagpa Nam, Bhang, Hemp Medicine, Fibre
Biden bipinnata Kuro -
Galinsoga parviflora - -
Conyza floribunda Ban maro

Eupatorium adenophorum

Black weed kalijar

Pilea sp.

Zanthum indicum

Clematis sp. (Shrub)

Ornamental value

Mikaria micrantha

Tagetes minuvia

Curcuma sp.

Cynoglosimn sp.

Forgetmenot

Pauzolzia hirta

Yongiba

Solanum khasianum

Medicine

raira| ol ral == = = = == =] — _
WN—Q\OW\JG\U\th_c\QOOHJC\M&uM

Crassocephalum
crepidiodes

Impatients sp.

Door gonang

Ornamental value

a1 En)
|

Hedychium sp.

Medicine & ornamental value

=]
o

Coleus barbatus

Colocasia fallaxi

Lo d s8]
oo~

Girardiana diversifolia

Bhangre Sisnoo

Rope
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Table 3.14 (3) Floral Species Observed in the Study Area

No, ] Botarnical Name

[ Common/Local Name

l Economic Importance

HERBS (Continued)

29 | Abelmoschus manihot Sayr metog  Wiid cotton Medicine &
30 | Eriocripus cosmosus Pule Rope
BAMBOOS
I Bambusa cupilata Malbans Fencing, bow basket
2 | Bambusa nutan Malbans Basket
GRASS
| | Eragrostis Unioloides Vibangoti (sp) Fodder
2 | Dactyloctenium algyptivm | Grass (Ghans) Fodder
3 | Sporobolus fertilis
4 | Chloris virgata
5 | Cynodon dactylon Burmuda grass
6 | Oplismenus compositus
7 | Sacciolepsis indica
8 | Echinochioa colonum
9 | Axonopus compressus
t0 | Paspallum scrobiculatum
11 | Cymbopogon Khasianum femon grass Sorbanana (D) Medicine
12 | Arundenelia hookeri (rass
13 | Digitaria stricia
14 | Pennisetum flaccidium
15 | Saccharum spontancum Khans
16 | Themeda triandra
17 | Chrysopogon gryllus
AGRICULTURE CROPS
1 Origu sativa Paddy (Kharif season) Food grain
2 | Psidium guajava Guava Fruit
3 Citrus sinensis Orange Fruit
4 | Carica papaya Papaya Fruit
5 | Zea mays Maize Food grain
6 | Phaseolus vulgaris Bean Vegetable
7 | Cucurbita masehata Pumpkin Vegetable
8 | Manihot esenlenta Cassava Vegetable
9 | Tritucum sativum Wheat (Rabi season) Food grain
10 | Brassica Nigra Sarson (Rabi season) Qil used as cooking media
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Table 3.15 List of Fauna Reported in the Study Area

No. | Botanical Name | Common/I.ocal Name
MAMMALS
| Muntiacus munijak (£) Barking Deer
2 Sus scrofa Wild boar
3 Canis qureus Jackal
4 Nemiorhaedus goral Ghoral
5 Hyatrix sp. Indian Porcupine
6 Cervus unicolor Sambhar
7 Capricornis sumatraenis (P) Serow
8 Selenarctor thibetainus (P) Himalayan Black Bear
9 Pataurista sp. Common Giant Flying Squirre!
10 Cunon alpinus Wild dog
11 Hurpestis sp. Crabeating Mangoose
12 Falis benagalensis (P) Leopard Cat
13 Panthera pardus (P) Leopard
14 Presbytis entellus Black mouth Langoor
15 Mus domesticus Mouse
REPTILES
1 Pylton molurus Python
2 Naja naja Cobra
3 Naja hannah King cobra
BIRDS
Chaimarrornis leucocephalus White capped redstart

Rhyacornis fuliginosus fuliginosus

Plumbeous redstart

Myiophoneus caeruleus temmenckii

Whistling thrush

Encicurus schistaceus Slaty backed porktail
Green tailed sunbird
Cinclus pallasii tenuirostris Brown dipper

Hypsipetes madagascariensis psaroides

Rlack bulbul

Phylloscopus magbirostris

Large billed leaf warbler

Seicercus xanthoschistes xanthoschistes

Grey headed flycatcher

Chestnus bellied nuthatch

Perierocotus brevirosiris brevirostris

Scarfet minivet

Phoenicurus hodgsoni

Hodgson’s redstart

Himalayan swiftler

Heterophasia capistrata bayleyi

Black capped sibia

Eurasian jay

Pomatorhinus erythrogenys

Rusty cheeked scimitar babbler

Garrulax albogularis albogularis

White throated laughing thrush

Hoary barwing

P T LS 1] e o B o e I e P L e -
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E- Endangered species.

Arborophila torqueola Hill patridge
Garrulax striatus sikkimensis Striated laughing thrush
Tichodroma muraria nepalcusis Wall creeper
' Oriental White eye
Aegithalos nived White throated tit
Lophura leucomelana Kaleej
25 White eye
26 Parus monticolus monticolus Green backed tit
27 Dendrocitta formosae himalayensis Himaiayan tree pie
28 - Rufous bellied woodpecker
29 Saxicola torquaia indica Collared bush chat
30 Paradoxornis nepalensis humii Nepal parrotbill
) Prinia criniger Hill prini
P- Denotes protected specics, as per Schedule-] of the Forest and Nature Conservation Act, 1995.




Table 3.16 Avi-fauna sighted during field studies

No. Birds

Numbers

Large billed Leaf warbler

Grey headed flycatcher

Turtle dove

Grey buibul

W e | D [ —

Slaty backed forktail

3
]
]
6
2

Table 3.17 Migratory birds observed in the project area

No. Scientific Name Local Name
1 Anser indicus Bar-headed Goose
2 Tadorna ferruginea Ruddy Shelduck
3 Tadorna tadorna Common Shelduct
4 Anas strepera Gadwall
5 Anas penelope Aurasian wigeon
6 Anas platyrhynchos Mallard
7 Anas poecilorhyncha Spot-billed duck
8 Anas acuta Northern Pintail
9 Anas crecca Common Teal

10 | Aythya ferina

Common Pochard

11 Aythya baeri

Baer’s Pochard

12 Aythya fulicula

Tufted Duck

13 Mergus merganser

Common Merganser (Goosander)

14 Tringa nebularia

Common Greenshank

15 Tringa ochropus

Green Sandpiper

16 | Charadrius placidus

Long-billed Plover

17 Charadrius dubius

Little Ringed Plover

18 Larus ichthvaetus

Pallas’s Gull

19 Haliacectus leucoryphus

Pallas’s Fishing Eagle

20 Haliaeetus albicilla

White-tailed Eagle

21 Accipiter nisus

Eurasian Sparrowhawk

Table 3.18 Fish species reported in Punatsangchhu

No. | Zoological Name Common/Local Name | Elevation range
(m above mean sea
level)

1. Tor putitora (M) Mahsheer 200-350
2. | Schizothorax progastus Snow trout/Asala 210-2700
3. | Salma trutta fario Brown trout 1200-2800
4. | Puntius titius Punti 326-600
5. | Cirrhina lata Gauma - .
6. | Barilius shaera Hill trout/Koksa 200-225
7. | Labeo pangasia (M) Pangusia/Termass 400-610
8. | Barilius vagra Koksa - .
9. | Barilius barna Puti 200-600
10. | Garra gotyla Pattar chat/Lohari 213-610
M - Migratory species )
Source : A preliminary annotated list of fish by P. Tamang (1993)




Table 3.19 Fish Statistics as Observed at Different Spots
During Survey in the Study Area in Punatsangchhu

Number | Scientific Name Common/ Local Number of | Length | Minimum Sex
of fishing of species Name Specimens | range weight
spot Caught (mm) (kg)
1 2 3 4 5 6 7
1 Schizothorax Snow trout/Asala | 300 1.000 Female
progastus 2 150 0.250 -
] 100 0.150 -
2 Schizothorax Snow trout/Asala 2 250 0.800 Male
progastus ‘ ' 2 150 0.250 -
_ S I - 100 0.150 -
3 Schizothorax Snow trout/Asala 2 300 1.000 Female
progasius 2 200 0.600 Male
] 150 0.250
3 100 0.150
4 Schizothorax Snow trout/Asala 2 375 1.500 Female
progastus 4 150 0.250 -
1 100 0.150 -
5 Schizothorax Snow trout/Asala ] 150 0.250 -
progastus
6 Schizothorax Snow trout/Asala 1 150 0.250 -
progastus .
7 Schizothorax Snow trout/Asala ! 600 2.000 Female
progastus 2 300 1.000 Female
1 150 0.250 -
8 Salmo {rutta { Brown trout 1 300 1.000 | Femaie
fario
9 Schizothorax Snow trout/Asala 2 150 0.250 -
progastus '
10 Schizothorax Snow trout/Asala ] 200 0.600 Male
progastus
11 Not seen N.A. N.A. N.A. N.A.
12 Schizothorax Snow trout/Asala } 100 0.150 -
13 Schizothorax Snow trout/Asala 1 300 1.000 Female
progasius | 150 0.250 -
Salmo trutta | Brown trout 1 250 0.800 Female
fario
14 Schizotorax Snow trout/Asala 1 200 0.600 -
progastus
15 Schizothorax Snow trout/Asala 1 100 0.150 -
progasius
16 Schizothorax Snow trout/Asala ] 100 0.150 -
progestus
Salmo trutta | Brown trout 1 250 0.800 Female
fario 1 100 0.150 -
17 Schizothorax Snow trout/Asala 1 300 1.060 Male
progasius 1 150 0.250 -
i8 Schizothorax Snow trout/Asala | 250 0.800 Male
progastus 2 150 0.250 -
Saimo trutta | Brown trout 1 100 0.150 -
fario
N.A. Not applicabie,

Immature specimen gonad not fully developed
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Table 3.20 Protected Biological Species in Bhutan
1. Protected fauna {Schedule-1A) '

SI. No, Common Name Scientific Name Remarks in Japanese
1 Asian elephant Elaphus maximus TIT %
2 Clouded leopard Neofelis nebulosa voa o1
3 Golden langur Presbytis geei GRT T
4 Musk decr Moschus chrysogaster AD—HE
5 Pangolin Manis crassicaudata a0 )
6 Pigmy hog Sus sylvanicus AL IR
7 Snow leopard Panthera uncia : ta vk
8 Takin Budorcas taxicolor Fx2 (7O EER)
9 Tiger Panthera tigris k7
10 | Wild buffalo Bubalus bubalis S
1] Black-necked crane Grus nigricollis Ao
12 Monal pheasant Lophaphorus impejenus FUO—H
i3 Peacock pheasant Polyleciron bicalcaratum LExY
14 Raven Corvus corax UH DT A ()
15 Rufous-necked hornbill . | Aceros nepalensis YA B
16 Golden masheer Tor for
17 Spotted deer Axis axis D~
18 Gaur Bos ganrus
i9 Leopard Pamthera pardus Eay
20 Leopard cat Felis bengalensis tayO—Hg
21 Himalayan black bear Selenarctos thibetanus kv 7
22 Red panda Ailurus fulgens HoS :
23 Serow Cappricornis sumatraensis VAan (%) O
24 Chinese caterpillar Cordyceps sinensis Lo —F
iI. Protected flora (Schedule-1B) -
SI. No. Local Name Common Name Scientific Name
1 Agar/agaru Eagle wood/Indian Aloe wood Aquilaria malaccensis
2 Pang-gen melog Gentiana crassuloides
3 Snowdown Lily Livedia yunnanensiy
4 Tsher-ngeon Blue poppy Meconppsis grandis
5 Kirang-shing Yew Taxus baccala
6 Bhreeng-gee ra dza Ginseng Panux pseudo-ginseng

Source:  The above were defined to be protected species by the Ministry of Agriculture,
Royal Government of Bhutan in 1998, under its “Biodiversity Action Plan for Bhutan®.



Table 3.21 Threatened Birds in Bhutan

Scientific Name

Common Name

Remarks in Japanese

Ardea insignis White-bellied Heron FE Y o—
Haliacectus Palla’s Fishing Eagle AR 1
Tragopan Satyra Satyr Tragpan

Tragopan blythii Gray-bellied Tragopan

Grus nigricollis Black-necked Crane W LH—FE
Gallinago nemoricola Hodgson . | Wood Snipe XD —f
Harpactes Wardi Ward’s Trogon FRASARPT VO —HE
Alcedo herculis Laubmann Blyth’s King Fisher ARV A AN}
Aceros nipalensis Rufous-necked Hornbitl HAFavhH—f

Indicator xanthonotus Blyth

Yellow-rumped Honeyguide

Cochoa purpurea

Purple Cochoa

Spelaeornis caudatus Blyth

Rufous-throated Wren Babbler

(BRVWHEZ L) RO —
i

Paradoxornis ruficeps Blyth

Red-headed Parrotbill

Prinia cinereocapilla

Gray Crowned Prinia

Sita formosa Blyth

Beautiful Nuthatch

Apus acuticauda

Dark-rumped Swift

T2 Y3 AD—TE

Source:
Tandin Wangdi.

A book titled “THREATENED BIRDS IN BHUTAN” published by Rebecca Pradhan &
Based on the book, the above sixteen different species of birds have

been included as threatened birds in Bhutan by Coller,N.J. etc. in 1994. These species
have also been included in the World List of Threatened. Birds, Birdlife Conservation

Series, No.4, Birdlife International.

(see attached map)

The book also provided the habitat map of the birds.




Table 3.22 Country Performance Indicators for Bhutan

Population Indicators

Latest year

Total population (thousands) 638 (1998)
Annual Population Growth Rate (% change) 3.1%
Age composition(%o)
0-14 42,1%
15-49 44.0%
50-59 6.7%
60+ 7.2%
Population density 13.7
Median age 19.4 yrs
Life expectancy (1999) Male 65.9 yrs
Life expectancy (1999} Female 66.1 yrs
Crude Birth Rate (per ‘000 population) 399
Crude Death Rate (per ‘000 population) 9.0
Social Indicators
Total Fertility Rate (births per woman) 5.6 (1994)
Maternal mortality rate (per thousand live births) 380.0
Infant Mortality Rate (below 1 year, per thousand live births) 707 7
Adult Literacy 54% (1996)
Female Literacy 28% 7
Primary School Enrolment (% of school age population) 72% 7
Female 60% ~
Child Malnutrition (% children< 5 yrs) 39.1%
Population with safe access to water 58%
Population with safe access to sanitation 90% ~
Hospitals 28
Indigenous Units 12
Training Institutes 3
Basic Health Units 145
Malaria Centres 19
Outreach Clinics 454
Universal child immunisation 90%
Rural Water Supply Schemes 1768
High Schools 18
Junior High Schools 44
Primary Schools incl. Community Schools 243
Private Schools 7
Degree College i
Other institutes 9

Source: Compiled and Verified by Central Statistical Office, Bhutan 1999




Tabie 3.23 List of Village in the Study Area

Village Gewog Dzongkhag

Uma Daga Wangdue Phodrong
Baso Tshowoma Wangdue Phodrong
Rurichu Daga Wangdue Phodrong
Hebesa Tshowoma Wangdue Phodrong
Baychu Dagana Wangdue Phodrong
Jareygang Ada Wangdue Phodrong
Zawa_ Ada Wangdue Phodrong
Kamichu Daga Wangdue Phodrong
Yeuthama Ada Wangdue Phodrong
Pinsa Daga Wangdue Phodrong
Bjaphu Rupesa Wangdue Phodrong
Namgelam Tshowoma Wangdue Phodrong
Gikha Tshowoma Wangdue Phodrong
Pasakha Tshowoma Wangdue Phodrong
Tapchekha Tshowoma Wangdue Phodrong
Mesesa Tshowoma Wangdue Phodrong
Khatokha Tshowoma Wangdue Phodrong
Masekha Tshowoma Wangdue Phodrong
Changkha Tshowoma Wangdue Phodrong
Yemtalou Tshowoma Wangdue Phodrong
Khamina Tshowoma Wangdue Phodrong
Pangsho Tshowoma Wangdue Phodrong
Shinghoe Tshowoma Wangdue Phodrong
Gamsab Tshowoma Wangdue Phodrong
Ula Rupesa Wangdue Phodrong
Jala Rupesa Wangdue Phodrong
Ruchekha Rupesa Wangdue Phodrong
Metshepokto ‘Tshoworna Wangdue Phodrong
Hesothangkha Tshowoma Wangdue Phodrong
Dima Rupesa Wangdue Phodrong
Lawakha Tshowoma Wangdue Phodrong
Dingthi Rupesa Wangdue Phodrong
Changchey Tshowoma Wangdue Phodrong
Khempajichu Tshowoma Wangdue Phodrong
Merapokotokha Tshowoma Wangdue Phodrang

Source: Primary Survey

Table 3.24 Dzongkhag Popuiation Data, 1998
Dzongkhag Population Number of Total Total Household
Males | Females | households Urban Rural size
Population | Population
Wangdue 14,387 14,405 2,793 4,000 24,792 1030
Phodrang




Tabie 3.25 Demographic Profile and Health Indicators
for Wangdue Phodrang Dzongkhag

CATEGORY TOTAL
Population: 28,792 Male 14,387
' Female 14,406
Infants below 1 year 725
Children | — 4 years 3,085
Women !5 —45 yrs 5,415
No. of pregnancies 808
No. of deliveries 711
No. of abortion 13
Total births 711
Still births 5
Child | - 4 deaths 26
Maternal deaths 0
Neonatal deaths 15
Infant death 14




Table 3.26 Population details of the study area villages

Village Name Households Total Population
Uma 33 160
Baso 6 50
Rurichu 4 25
Hebesa 18 175
Baychu 2 17
Jareygang 13 120
| Zawa 17 67
Kamichu -7 50
Yeuthama 5 35
Pinsa 7 250
Bjaphu 17 48
Namgelam 1 9
Gikha 4 32
Pasakha 5 52
Tapchekha 4 40
Mesesa 5 55
Khatokha 8 95
Masekha 17 220
Changkha 15 198
Yemtalou 8 100
Khamina 10 150
Matshepoto 4 35
Pangsho 12 125
Shinghoe 17 250
Gamsab 6 50
Ula 20 300
Jala 30 300
Ruchekha 12 115
Merapoktokha 4 23
Hesothangkha 55 1000
Dima 2 20
Lawakha 2 B
Dingthi ] 7
Changchey 6 40
Khempajichu 2 20
Total 379 4241

Source: Primary Survey




Table 3.27

Demographic Details of the Sample Population in Study Area Villages

Village Name | Households Males Females Total Avg. Family
Size

lJma 18 66 68 134 7.44
Baso 4 20) 24 44 11.00
Ruri 4 14 11 25 6.25
Hebesa 6 25 21 46 7.67
Bay 2 8 9 17 8.50
Jareypang 6 23 17 40 6.67
Zawa 8 28 20 48 6.00
Kamichu 7 19 18 37 5.29
Yeuthama ] 3 7 10 10.00
Pinsa 3 8 12 20 6.67
Bjaphu 6 33 36 69 11.50
Namngelam ] 5 4 9 9.60
Gikha 4 16 16 32 8.00
Pasakha 5 23 3] 54 10.80
Tapchekha 4 19 21. 40 10.00
Mesesa 4 18 17 35 8.75
Khatokha 5 22 24 46 9.20
Masekha 5 36 28 64 12.80
Changkha 7 26 29 55 7.86
Yemtalou 4 13 18 31 7.75
Khamina 5 24 30 54 10.80
Matshepoto 2 14 8 22 11.00
Pangsho 7 27 31 58 8.29
Shingoe 7 36 38 74 10.57
Gamsab 3 8 13 21 7.00
Ula 6 15 2] 36 6.00
Jala 6 18 37 55 9.17
Ruchekha 6 29 23 52 8.67
Merapokto 4 21 10 31 7.75
Hesothangkha 4 17 20 37 9.25
Dima 2 12 8 20 10.00
Lawakha 2 2 6 8 4.00
Dingthi | 6 1 7 7.00
Changche I 2 4 6 6.00
Khempajichhu 2 9 6 15 7.50
Total 162 665 687 1352 833




Table 3.28 Cropping pattern in Wangdue Phodrang

Crop Area (acres) Average yield
kg/acre

Paddy 3,388 1,570
Wheat 1,640 1,900
Mustard 310 360
Barley 445 895
Buckwheat 178 220
Chilli (green) 155 2,200
Other vegetables 213 -
Potato 460 4,000
Qrange 58 1,007
Apple 56 1,800
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Table 3.29 Distance of villages to Transport & Communication facilities/services

Village Name | Distance from | Distance from | Distance from | Distance from
road (km) Post Office | Bus Stop (km) | Telephone (km)
(km)
Uma 3 hrs. walk 35 3 hrs. walk 11
Baso 2 12 5 12
Ruri Road passes { 19 0 16
through village
Hebesa 7 23 7 23
Bay Road passes | 24 0 110
through village
Jareygang 6 30 6 30
Zawa 2 hrs. walk 36 6 36
Kamichu Road passes | 31 0 31
through villages
Yeuthama 7 30 15 30
Pinsa 6 38 6 13
Bjaphu 5 7 4 7
Namgelam 8 9 9 9
Gikha 11.5 25 21 2]
Pasakha 2 15 15 0
Tapchekha 0.2 25 25 25
Mesesa 0.3 25 25 - 25
Khatokha 1 26 26 26
Masekha 0.5 2.5 16 I
Changkha 0.4 2.5 16 2
Yemtalou 0.6 3.5 19 5
Khamina ] 20 16 16
Matshepoto 1 3 11 13
Pangsho 2 16 6 16
Shingoe 1 g 16 5
Gamsab 2 19 19 19
Ula 6 27 8 27
Jala 9 30 10 30
Ruchekha 12 35 14 35
Merapoktokha | 4 14 12 12
Hesothangkha | Road passes | 5 0 0
through villages
Dima ! 16 3 16
Lawakha 0.3 9 5 9
Dingthi 1 20 1 20
Changche 0.2 7 3 7
Khempajichhu | 0.3 8 4 8




Table 3.30 Occupational profile in study area vilages

Village Name |Unemployed;Students| House |Cultivation{Trade & Private | Govt. | Total
e Holders Business| service | service
Uma 16 25 28 63 0 0 4 136
Baso 6 7 7 13 1 0 0 34
Ruri 4 6 3 5 0 0 1 24
Hebesa 3 8 7 16 0 1 - 0 35
Bay 3 2 3 2 ~ 0 0 0 10
|Jareygang 6 11 21 21 0 0 0 59
Lawa 3 5 12 20 0 0 2 42
Kamichu 2 8 8 3 6 0 3 30
Yeuthama l 0 1 3 0 0 0 5
Pinsa 2 1 3 6 0 1 0 13
Bjaphu 8 11 7 18 2 i 2 49
Namgelam ] 2 ] 4 0 0 i 9
Gikha 6 6 7 9 0 0 0 28
Pasakha 9 16 7 23 1 0 0 56
Tapchekha 7 9 4 12 0 0 1 33
Mesesa 4 4 7 i3 0 0 1 29
Khatokha 7 6 7 17 0 0 0 37
Masekha 12 11 13 16 0 -0 2 54
Changkha 5 15 14 19 5 4 2 64
Yemtalou 4 11 6 12 0 0 2 35
Khamina 4 13 5 15 1 Q0 1 39
Matshepotokha 3 3 3 6 0 ] 2 18
Pangsho 9 6 9 18 2 0 ] 45
Shingoe 6 15 9 18 0 1 1 50
Gamsab 2 6 6 11 | 0 1 27
Ula 3 4 8 16 Q0 0 3 34
Jala 4 15 6 15 0 0 1 41
Ruchekha 5 7 15 i8 0 0 ] 46
Merapokto 2 10 11 i1 | 0 1 36
Hesothangkha 2 8 5 5 [ 1 2 24
Dima 1 0 7 16 0 0 0 24
Lawakha 0 0 5 3 0 0 0 8
Dingthi 0 2 2 2 0 0 0 6
Changche 0 3 3 2 ! 0 0 9
Khempajichhu 1 1 2 7 0 0 0 11
Total 151 257 267 458 22 10 35 1200




Table 3.31 Land Ownership Details (Study Area Viliages)

(Area in Acres)

Village Name Dry land Wet land Toftal
Uma 21.5 352 56.7
Baso 1.5 10.8 12.8
Ruri 2.5 0.5 3.0
Hebesa 3.6 15.9 19.5
Bay 0.0 6.0 6.0
Jareygang 2.0 6.5 8.5
Zawa 2.0 10.2 12,2
Kamichu 14,0 0.0 14.0
Yeuthama 0.3 2.2 2.5
Pinsa 5.2 4.4 9.6
Bjaphu 3.5 15.1 18.6
Namgelam 0.0 0.6 0.6
Gikha 2.1 7.5 9.6
Pasakha 3.4 234 26.8
Tapchekha 3.8 13.0 16.8
Mesesa 1.0 7.8 82
Khatokha 3.0 13.6 16.6
Masekha 14.5 27.3 41.8
Changkha 9.3 30.7 40.0
Yemtalou 0.0 13.3 13.3
Khamina 3.6 24.0 27.6
Matshepotokha 1.0 10.0 11.0
Pangsho 2.5 12.7 15.2
Shingoe 10.3 24.7 35.0
(Gamsab 33 7.0 10.3
Ula 1.6 12.7 14.3
Jala 3.8 13.6 17.4
Ruchekha 1.9 7.0 8.9
Merapokto 0.6 12,5 13.1
Hesothangkha 2.0 9.5 11.5
Dima 0.0 0.0 0.0
Lawakha 2.0 12,5 14.5
Dingthi 1.0 4.0 5.0
Changche 0.0 0.0 0.0
Khempajichhu 0.6 2.3 2.9
Total 126.8 3959 5227 -




Table 3.32 Average Monthly Income and Expenditure in the Study Area

Village Name Average household income Average household
(Nu/month) expenditure (Nu/month)
Uma 3261 2906
Baso 1980 1700
Ruri 3425 2325
Hebesa 2833 2567
Bay 6625 5250
Jareygang 950 817
Zawa 1288 1100
Kamichu 3357 2214
Yeuthama 1200 1000
Pinsg .~ 1733 1333
Bjaphu 6000 4333
Namgelam 4000 3000
Gikha 3000 2450
Pasakha 3600 3160
Tapchekha 1475 1300
Mesesa 2375 1875
Khatokha 2400 1940
Masekha 6700 4280
Changkha 11571 4929
Yemtalou 4125 2950
Khamina 5400 4060
Matshepoto 4350 3850
Pangsho 2371 1957
Shingoe 4686 3257
Gamsab 4833 2933
Ula 4367 2917
Jala 2750 2417
Ruchekha 2033 1333
Merapoktokha 6875 4500
Hesothangkha 6500 4750
Dima 3560 3250
Lawakha 3500 2100
Dingthi 4500 3000
Changche 4500 4000
Khempajichhu 2100 1750

Source : Sample Survey.
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Table 3.33 (1) Access to Amenities and Facilities

Village Uma Baso Rurichu Hebesa
Drinking At doorstep At doorstep Tap At doorstep
water
Irrigation Channel River, stream, rain | Natural, channel Natural channel
Electricity No No Yes 12 of 18 houses
have electricity
Sanitation Pit latrine all Pit latrine all Pit latrine all Pit latrine all
Rural Credit Available Available No Available .
Access to | Kamechu BHU Wangdue BHU Kamechu BHU @ | Wangdue BHU
Health @10 km @12 km 14 km @23 km,
Bajo BHU
@ 25km
Access to ] Gaseloo Pry sch Gaseloo Pry Sch Gamela Pry Sch | Gaseloo Pry Sch
Education Wangdue Ir H.S Wangdue Jr H.S Wangdue Jr HS | Wangdue Jr H.S
__BajoHigh $ Bajo High S Bajo High S Bajo High §
Local Market | Wangdue Phodrang | Wangdue Phodrang Wangdu Wangdue
Phodrang Phodrang
Village Baychu Jareygang Zawa Kamichu
Drinking Tap 5-10mts At doorstep At doorstep
water -
Irrigation River Natural, stream Natural , drain Rain, river
Electricity No No No No
Sanitation Pit latrine all Pit latrine all Pit latrine all Pit latrine all
Rural Credit No Available Available No
Access to Kamechu BHU Uma BHU Kamechu BHU Kamichu BHU,
Health @ 10 km @ 15 km @ 6 km 0 km
Access to | Umacommunity 8 | Umacommunity S | Ada community S Wangdue Pry Sch
Education Gaseloo Pry Sch Wangdue Jr H.S Wangdue Ir HS | Wangdue Jr H.S
Bajo High Sch Bajo High Sch Bajo High Sch Bajo High Sch
Local Market | Wangdue Phodrang | Wangdue Phodrang Wangdue Wangdue
Phodrang Phodrang
Village Yuethama Bjaphu Namgelam Gikha
Drinking 5-10mts Tap 5 mits 5 mts
water
Irrigation Rain, river Channel Natural, rain Stream channel
Electricity No No No No
Sanitation Most have Pit Itr Almost all have Pit latrine all Pit latrine all

latrine inside

Distance from 7 km 5 km 8 km 11.5km
road

Rural Credit Available Available No Available
Access to Kamichu BHU Wangdue BHU Wangdue BHU Gaseloo BHU
Health @ 7 km @ 9 km @ 11 km @ 1! km
Access to Ada Pry Sch Wangdue Pry Sch | Wangdue Pry Sch | Gaseloo Pry Sch
Education Wangdue Jr H.S Wangdue Jr H.S Wangdue Jr HS | Wangdue Jr H.S

Bajo High Sch

Bajo High Sch

Bajo High Sch

Bajo High Sch




Table 3.33 (2) Access to Arnenities and Facilities (Cont.)

Village Pasakha Tapchekha Mesesa Khatokha
Drinking Tap Tap 5~ 10 mts 5 mts
water
Trrigation Channel River, stream Rain, stream Channel
Electricity Yes No No No
Sanitation Most houses have Pit latrine all Pit tatrine ali Pit latrine all
latrines inside
Rural Credit Available Available Available Available
Access to Bajo BHU Tapchekha BHU Tapchekha BHU Bajo BHU
Health @ 15 km @ 0.2 km @5 km @ 28 km
Access to | Gaseloo Pry Sch Gaseloo Pry Sch Gaseloo Pry Sch | Wangdue Pry Sch
Education Wangdue Jr H.S Wangdue JIr H.S Wangdue Jr HS | Wangdue Jr H.S
Bajo High Sch Bajo High Sch Bajo High Sch Bajo High Sch
Village Masckha ‘Changkha Yemtaiou Khamina
Drinking Tap Tap Tap Tap
water
Irrigation River, stream, rain, Natural, channel Channel Channel
drain
Electricity Half the Yes No Yes
households do not -
Sanitation Most houses have | Most houses have Pit latrine all Most houses have
latrine inside permanent latrines permanent
latrines
Rural Credit Available Available Available Available
Access to Gaseloo BHU Gaseloo BHU Gaseloo BHU Bajo BHU
Health @ 2.5 km @ 2 km @ 3.5 km @ 25 km
Access to | Gaselco Pry Sch Gaseloo Pry Sch Gaseloo Pry Sch | Gamina Pry Sch
Education Wangdue Jr H.S Wangdue JrH. S Wangdue Jr HS | Wangdue Jr H.S
Bajo High Sch Bajo High Sch Bajo High Sch Bajo High Sch
Viliage Matshepokto Pangsho Shinghoe "Gamsab
Drinking Tap Tap 5 mts Outside house
water
Irrigation Channel Rain, channel Stream, channel Stream, drain
Electricity Yes - Yesg No No
Sanitation Pit latrine all Most houses have | Most houses have | All houses have
permanent latrine | permanent latrine latrines inside
Rural Credit Available Available Available No
Access to Gaseloo BHU Bajo BHU Gaseloo BHU Bajo BHU
Health {@ 5 km @ 18 km @ 6 km @ 2! km
Access to{ Gaseloo Pry Sch Gomina Pry Sch Gaseloo Pry Sch | Wangdue Pry Sch
Education Wangdue Jr H.S Wangdue Jr H.S Wangdue Jr H.S | Wangdue Jr H.S
Bajo High Sch Bajo High Sch Bajo High Sch Bajo High Sch




Table 3.33 (3) Access to Amenities and Facilities (Cont.}

Village Ula Jala Ruchekha Merapokotokha
Drinking 5 mts Tap Tap Tap
water :
trrigation Stream, channel Natural, stream Channel Channel!
Electricity No No No No
Sanitation Pit latrine all Pit latrine all Most have pit Most houses have
latrine, few have | permanent latrine
inside
Rural Credit Available Available Available Available
Access to Jala BHU Jala BHU Jala BHU Gaseloo BHU
Health @ 9 km @ 1 km @9 km @ S km
Access to | Jala community S Jala community S | Jala community S | Gaseloo Pry Sch
Education Wangdue Pry Sch | Wangdue Pry Sch | Wangdue Pry Sch | Wangdue Jr H.S
Wangdue Jr H.S Wangdue Jr H.S Wangdue Jr H.S Bajo High Sch
Bajo High Sch Bajo High Sch Bajo High Sch
Village Hesothangkha Pinsa Dima Lawakha
Drinking Tap Tap 5- 10 mts Outside house
water
Irrigation Channel Rain, river, stream Rain, river, River, stream,
stream drain
Electricity Yes No No No
Sanitation Almost all houses Pit latrine ail Pit latrine all | Pit latrine and 1
have permanent permanent latrine
latrines e :
Rural Credit Available . Available No Available
Access to Bajo BHU Bajo BHU Bajo BHU Bajo BHU
Health @ S km - @38 km @ 18 km @ 10 km
Access to | Wangdue Pry Sch | Uma community S | Wangdue Pry Sch | Wangdue Pry Sch
Education Wangdue Jr H.S Wangdue Jr H.S Wangdue Jr HS | Wangdue Jr H.S
Bajo High Sch Bajo High Sch Bajo High Sch Bajo High Sch
Village Ding Thi Changchey - Khempajichu
Drinking 5 mts Tap 510 mts
water
Irrigation Natural, river, Rain, river, stream Rain, river,
stream, rain stream
Electricity No No No
Sanitation Pit latrine Pit latrine all Pit latrine al!
Rural Credit Available Available Yes
Access to Jala BHU Bajo BHU Bajo BHU
Health @ 5 km @ 38 km @ 18 km
Access to | Jalacommunity S | Wangdue Pry Sch | Wangdue Pry Sch
Education Wangdue Jr H.S Wangdue Jr H.S Wangdue Jr H.S

Bajo High Sch

Bajo High Sch

Bajo High Sch




Table 3.34 Educational profile amongst study area villages

{Undergoing or having completed

Village Name | Below VIII Above VIH Degree Total Literates| Iliterates
Uma 39 1 2 42 92
Baso 7 0 0 7 37
Ruri 5 0 ] 6 19
Hebesa 8 0 0 8 38
Bay 2 1 0 3 14
Jareygang 11 0 0 11 29
Zawa 5 0 0 5 43
Kamichu 8 | 0 9 28
Yeuthama 0 ] 0 1 9
Pinsa 1 0 0 1 19
Bjaphu 11 - 0 0 11 58
Namgelam 2 0 0 2 7
Gikha 3 4 2 9 23
Pasakha 10 7 3 20 34
Tapchekha 9 0 0 9 31
Mesesa 4 0 0 4 3]
Khatokha 6 1 0 7 39
Masekha 8 2 | 11 53
Changkha 13 | 1 15 40
Yemtalou 8 3 | 12 19
Khamina 17 1 0 18 36
Matshepoto 3 0 0 3 19
Pangsho 8 0 0 8 50
Shingoe 2 0 0 2 72
(Gamsab 4 0 i 5 16
Ula 5 0 0 5 31
Jala 15 0 0 15 40
Ruchekha 1 1 0 2 50
Merapoktokha 3 2 | 6 25
Hesothangkha 4 6 0 10 27
Dima 0 0 0 0 20
Lawakha 0 0 0 0 8
Dingthi 2 0 0 2 5
Changche 3 0 0 3 3
Khempajichhu 0 0 1 1 4
Total 227 32 14 273 1679
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Fig. 3.5 Land use Map
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ﬁgﬁbhéo

4.1.1 WA
4.1.1.1 . BREVIH

BB THCTOMMONRE B & EFTS L OTME L Table 4.1 RO Fig. 24 107§, BRI
HEAOLMOERIL, B 137ha THD, Flo, ZOBRTERME T 0 1159223 ba
DOFHETFEL TS,

(1) KRR

KABRBOBBIBIT & LTI, #AREKBRTFEMOEHA 5.6ha, —U % 7 THIE
A3 1.3 ha, H T 0K b o RV O OBUK A TEXEA 0.3ha, BRI THXEA 1.5ha &2
FREBHCPEVEHEZ->TWAD, ZTRODEBBRIZH Y HRBALHEOREIE XL
naig, &‘:EODEEGE%: TOWERELLEZHLZENREEh B,

(2) 1R

TEEMEXSPEERBE RO TEYMOL THE L 22 5 KA A XKL 270 ha %
FELTWD, ZhHOBRICHT Y TRERCHBORENREZ LN, ERORR
EITOEEEERS ZLN”ENS,

(3) &%

WA R RN, REFRRTERSEOTEICL > TRET BTV, B 8 »Fr
(359ha) DEBEBIARSHETFETH D, ZhbREAMZ. LBAEH OBV ESET
ZRELTWDSRE, BTHAZABRO-BARJINCIR Y AERTRIZEWIRESND Z L83
Bl LHRBORENEEDL Z L BEEND,

(4) BH| DR

RN OW T AHEH A L D # 7 km LK O Thitosangkha i < D7) 18k CHRER % 3]
LTWAMR, ZOMBORRMEEMIIES 50~60 m (ZETHERONTWS, BRREIED
KEZILS57ha THDH, PRERBICH - T, THEECHEREXZHIET L0, #
BOREREHD ZENEEND, B, BHEES LV RETIEET v o—HL LE
HRENATETH S,



4.1.1.2 X%

BB RIS LR & A TEOER R e <, H, BITHEE RN TV D20 KT
P A TRIRSEE b R, TEEM VT, Wy, R, BREXROTIE
R CERREM OBSEIAE ) BN OU N AR CEORERBELLNDLDHTHD,

BT 9 b & AR E M R BRI REBEINDEH 2 B0 T vy —D
RENCLEV AT AR, BRI > T2 km BERBT A Z £ 05D, FEHEMAD
B 2 km OEEFIZITEE AR D HITE~D K E e REITR VA, 2 km BIRIZBRE S h B 1
EEESH L CHBENE L LTRSS H DO THRERDILELH D,

Pt AT DNTHE, F—H VEOEDSEECES T A TEERSEERI L L T4,
FOMOEEID L AKKE~OEET, THEONERLKBICL Y KEELT LS, THH
2@ U THRAZEHITV., BORBELH CROEURE~OERILRVLOLEILRN
B

4.1.1.3 KXRUKXR

FAROREFOBRHE S CHEAENS 2 T v ¥y —OBRERCRHZ BANZAKD
FIRSNG, VELZAKEE, 1 FrotBBRBId LT oim’ ETRIshZ, FRASH
FARICIEE L OBBMEARST®, ThbEREULRICHKT 2HELR LIS L 2E
EF (R - _

Ff, THETLELR2DH@ENS000 Al 3 IHOEERBECEETLIFETH D,
TR O NENDLEBETEPEAKIZ LD BOD ¥4 EIL 225 kg H & RELHND, —ARIZH
JDEALEES % THIY DI 1L Streeter-Phelp’s OF F /DA 515 A3, Punatsangehhu (35 &
PHEHTARELS . +FORBRERPERILSOTCHEIACRVWEEZLND, LrLE
5. TRGOEEEKCOVTH, GEBHRIELLIbOET D,

4.1.1.4 B¥

FEREE R BB OBRBRIEEICHE, Table 42 KR TRESRLET S L FRISND,
L L7eds s, BHEMSAEOADPERICA RV L, 2O D RBEEITERRICHEET
LHLOCHRARWT & BARMOTHETIThAWZ L L0 RALERICEZ DRIV RN
FHEhD,

BHROERS L -ULLL 40 dBA B Ch 55, TEHBEFOBTHREI RS, Brks
THHLIPRBREL T ERTDEEZLND, L LML, EERVICERIIERELT
WRWZE, TEEFENETTHOEBHThL 2L LD, BE LV VO EABERICE
KRB 525 Lidbln iR ans,
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4.1.2 S£WRi%
4.1.2.1 BERUKER - W
(1) LR - W

Al O BRI T D BAROAKE KRS LERIBETIL, Bk, FARRY A b,
fRE 7o AERARSORBACHS, T, FERTECLEL R D LHOEMA
1. 323.4ha ETESHTWS, AHECBEMRT 2RMBROBRIZH - TI, #AOKEE
VER/ROBIE LT 5, KEALELBAROREE L FOKEE | Table 43~4.6 TR,
nH OB EEEMIIEELRNV S & F, HEMADIIEROBEANBELL T D
e, ENEDOEMEEY KX EXHIRYEAREELRITTI LAV EERD
nbv,

7, FRERVCEOMBRAMH CIEATHICRIIZE SN S >V TR, BB
FAEOHEMI- LV BERILTHZ ENEEND,

i, THEEMEEL LTHS000 ABBLELZEDLN, ZThoDARREE L THALZXK
B 5 L HEREDORAICEENAE ULFREESD D, JORKE LTL, HREILE
THEEBBESCEYARRLRB IO LBEEND,

Bl VR, BRI S BB =X ) PRAROBHOBROREW - TEEm,»
LOBRERCIRENC L 0 HRIC AR T AEMA R EREZIT A RN H L, HiEiH
SR E BT B O FRER SFIRDUSE L Cidangs, Xz Ll aERSm L&
BT omEELSH S, HERATDHLBET 5 OOFEAYERIZIISHZ > TN
HHEOEFELAENTHO TRV EZEXLNS P, BUAMELRM L, HEICIELED
BT LRBEND, T, REBROTECHE>Tik, RELBBEOERMERBT 5
MLHLHTD, EHMOTEICEARIBET2EORMPIRDOND, FH2EMRE
FICOWVTIL, R ENRE VRE., VY BT BEO LRI ShD T LS E
¥h5,

(2) K&E® - W

¥ ABRBROBA D ORBRICEY, ERBO—EH/ BB HN DM, TORHEERKRD
Wi-EHETH D,

THIZL ) BETIRACLZES~ORBLEZLOLND N, WS OREZRITESD
BEH Lt a2 S o, £0EBILbRWEBZLND,

F7r. TEOREMICIIEEREELLOHANE L 220, WIIARSEVOO THRE
Bz Lo TAEEOMBEIECRVWETFRERD,

Bz, I$%ﬁ¢d§<@%mﬁz#EMﬁHLﬁéﬁfém BEFEIRO DI T
B TIRBESRTHWABESIC L ZAEOHES —EILE{ 0ABIERETEXHRIE
EITHZERBRHEIL, BRI HIHEBEND,

feds. ¥ LEEICHED . WA Y AMATERMICERE 2R CERISE, YA
T TS0, YABRRPMIZTRORESRRELEEDLS Z LRV,
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4.1.3 #H&Mix
4.1.3.1 BERERTLRE

BIHMEER O THEG L O S hady A0m, B, IRESIZL 0 BOER~0OBS
MEZBND, LOLERG, THEHEOERRCEROEEME X< . THEMEIR
RONTEY, TRENIZHTHIHBREREAZ LBV EELLND,

Zeds, 2000 4E 7 A 20~21 HIZELT o BAST DaP L8 L D T {ERE~OBERES b
7. B 3EIOMBISIC 23 8% M6 232 #HEOBMA B -7, ANNEXTTIZZ OFEM 4 R

e
)

HHEOHK

C AHEOFEM S BREREEOCHESRBORRIZ OV THTER~HH

BB RIRET S0, AHEICNT HBARUE R AR
ARASEER LI LI DT ERICHBEOMMBAEBRE IR LD LB, £7-.
HEEBIZLVBENEUCAERIAZE L ALTE L, #lia ¥4 5L & bICER oS
THBRHEROTERSMTERNLE L,

4.1.3.2 R

REFMBROMOIZHE L ENDI2HWEOKITH 5,000 ATHD (Table 4.7) , “hb¥
&L, CELAROMAENCERT I LETH, HMEICIL, BEEETEEL FIE
~?4VV%%#¢50:nm&%%ﬁurﬁﬁﬁﬁwtwfhb‘:wyx?Aﬁmw%
B, BE LT O OMARBIZORBENLTHD, LPG RILTF 4 —E/L el E LT
B SN D EFROBLRARITNZ S, EKIERBEEO LRICMAETAHIUALERY |
T TWlDb L EF 5, FHOKEE BN BVIRETH Y anﬁﬁﬁfﬁkﬂﬁﬁe L
THIFI T 550 L Bbhs, UL, %ABERE LB, ﬁwmmﬂﬁﬁéﬁﬁf
LI EDEZBND, BEKOBUKHA LR iEIT a2 R0 BBl BV CRETH 2 LA
HEhD, BHEOLOOBESEFEEBORBIL VW TIE, BRCETHSEAPRELL
B CERTHILEREENDS,

4.1.3.3 BEZH

BRAOARICLVTEREORARER T2 MRS, £, FEBORECH
M RIET DIEABI N, RAOEMZ SRR b0 EELZLNS,

T, BREAMEBTEOMRUMTLOBATLHZLEFEL TV,

ELIC, HEHEICHWVERBESMTODRB ZEIHEVI VT 7 EARRL 0, ADOBE)
WM& OTRAREIT D T L h | HUIERE S TEHL S N TEROIRAIEM T 5 w it
NHoD,

4.1.3.4 1A
REBRBICHEV TS ENLE L 25 i, %lﬂha&ﬁﬂméwﬁﬁt&éio
REt&ah T, BuottfHAREE KEL<EZLSLO TR,
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4.1.3.5 ARKE

AN O DOHBMENTAT DL EILLD  KEN LR EBITERI OAN 5 0T HEM A
EZORDHA, ThBEEBORBICH - TH—RICREREHL TV, e s+
BEEHNERET DD EAEENRD,

T, FEERHME OO OEES O HE D BEEDIZ OV, @Y NERRE RE
THPNIIAHE L AT AR BETHIMREERTLZEICLY, BU~ORBPERTED
LokEZLND,

41.3.6 LPYIT—i3>2-3iM
SEMAEADIC V7 ) == a R USHERRED Hhi s, BB,



4.2 RBHER
4.2.1 WEMK
4.2.1.1 %, BREULN

B®BMEcHE, HEEUHIRICEEL 5 ZER L LT, BKMOERIZHES o
K& &SR RBRORTARMRIDO ROBRBEOBBENRS 5,

WA ORAKMENRT S3ha T, ZOI LEEZSLEMAT 6ha THD, HKBOEH
W2 & H#REOBESHI ORIV -THE, BRNCHBR O[O EFTORE & B Uik
WERURMLT S, Ei-, EMOEROPELTT > TEINCSHLEE D BH 2 BiH4 5,
o, BEROBRAKDEOHNEOBRBENE L LN EH, HERSERZE TERRENTWA
DT, RERBEIELLWEEZLNS,

42.1.2 KX
(1) ik

REKHC R U7 Sl KL 4 AR L F b o miz L - THREMICGEL L, BEIZ
FRENRICTEOTINCHRENL 0T, BREFRLY THCEAEOEGHAFEREIND
M. WRICKERELEE T,

—F, FLAETHOREFROKADE COM 8 km id, BARME 225, BAKBOHER
& ZORMIZART LHEMCEBRAKOTR R, KEOBLENRZEZLRD, Zhb
- DEBOHFFREOREIZL VERBE LR T ERTRETH S,

T—# HICBOTH, #EREBROREICET HHUFIED LN TH Y, LT,
AFHEIZ B THEBFRE L RO B125H72 0, Punatsangchhu OB RE MHAREORRZER
LCERETSHIEELLE,

(2) MERSHE
MEFRBRERT T D H7 > THEHAO BARARERCHESREIZ DV TRFNEZ1T» 7
R LEB G, FIKOR, R, BEHORE. KE, 78 - #rschs,
» WA DFI A
BHARERERIZL S & Bk iz, EFHAE LCoXRRMBTHIT
Wgvy, i BICAER L COAERE. EBFAKCH TAEZFABLTHARY, —3
OF R O LEABR OBROBEETTERRAS % LT 508, ERFMoKLEE A
REEMALLTCRHALTHS, &6, THREXRVWED, BEERAAKOFBIITLR
TRV,
- R¥
RMAERBRICL D &, BAARKBACRE, #19 RUKERMETIThATH AR,
- BhiEY
AERERCHERYBEOERICLD L BAKEBARTSABEII IV 15
7+ (Salmo rutta fario} . 24 BrO-—FETH S Asala (Schizothorax progastus) J U Kabray
DIBEIHERE SN TEY, BELAROEEIRD O TORVA, BREREBOBAIC
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ool HERARE BRI HLEND D, EHIZOWTHL, IET A X 2o amiIc )
DL AN TODOKERDINZEE AL ERONT, KEREERIAVWEELLRS,
- KE
ARHE ORI REREL 10T b O Tl KEOKBRE TV EE
Abhd, '
- R OB
WAL L AENEORA I LY BB~OREBNE 2 LD, S8 84S
A hERAMAREO LT, £, ADERLDRNY,

LHIIEE L HERBROBRIHER Y ANNEX 1IZTFRL, UTICEOBESD#T 5,
Punatsangchhu OFE& I TR E ., # A TFRS D BRISFHEIT 64mYsec T 575,
ZOBMERS AHED & BIZ EROBAROT =2 2B8E L LCW5, BB L, @/l
Wil % RO THARR CHFT < ESREZRBELAOTH DA, EREOMNIBEORERIZ,
BRCIEAFTE ORI, -T2 ZC, WMIIBEE MEl—EORBEB X, (TR
POEROTHER L Wafg s OGRS FNREOR I LERMERTELEE L, RIKE
IRMERFIR Y, W OBES ERHE - BE CRET S LOL L,

FhZ LE, FED 0.5~1.0 m/sec THRBAMRIZ 3 mfsec DFE, FIIOMHEREFH
THhHERETHE, FJUIE 15m TKRIEIZ20~40cm BEL 2D, T/, HED 6 misec @
B8 . KIEL 40~80 cm, 9 m'isec DFEIL 60~120cm FBEL A5, Z 2 Tk, #)IWE% 15m
TAIERA0~80 cm L /2% 6 m¥sec HHERARD AR L LT,

TR, FIICIRE CHRE CHERNIC L O BmORR (KIELMIEOBER) k&< R
RLTEBPMOATWD, 2 C, MEAOMERaIfEL o BR%IC, FERAELERLT
FELTITSbDE LT,

4.2.1.3 AR

FrARMC BT BRBEIZ L AKREBLSRBEEE 725 2 L2355, L L, Punatsangchhu
DKRENBFRTHD 2 & RUBRHT 20KROKOZRENR 0.5~22 0 EBHOTRENWT
Eh, KEBLABEE LRI EIRZEAERVEEZLND,

BAEENZOWTI, #FREZ M T 2 & RURBFICRE RBREN RN ENOKE
BRI D EIFEAERWEELZ NS,

REFROBEAES I UHEROETHEAB L LT, M 150 APBETSEIILSE, ThbD
AN HLBHTARYEAKIL, MBOERKIREER L CMINCEREIND Z &, 72, FWl0H
BERANRKENZEDPLTROAKEICHEBERIET I LRIZEALRNEEZLNS,

4.2.1.4 HEK o

AR LD TR~ LRBGE RIS 52 L BEX LD, L LAass, dHEH
ROTHOWELHEROKE DB TRRANTHDED, FLWESBIAWLDEEZLN
B, HEFLBB LKL, bEDOICRSNBNHAKA FEROE Tk X fRon
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ATCHEEINTWALZ &, TR LERUMOKERRBEICDEELTCHAB LD THAD T,
A L DWE R ECELWERELEZ ALO TRV LB SRS,

4.2.2 S£PDRiN
4.2.2.1 BrRUKERHEM
(1) B LBEt

IR CIIRES 5 W E BB SN B B A N L CEROBERSRMS 5 o &
FHEShD, CHLEROERICLSREBGEZ SNDH, (ERSANS HIRIIZAE B
MBRBRCNS ), HEMEDOBEDOSH I BEALEBEE 25 LRV EER
Livs,

IS OB TR & A A BT B, BB oM A 2 2 UL BRI Y
Fhd,

(2) KAEBEY

RRAECORERIL. ¥ AHEHAD L TRICHR T ARBARMICAR T A KEEMER
B HLIn5BN0OH 58K CRLBEIRDN IO LBRENE, BEIBRR
I8, FARLHEKAE COM skm OBARE T, HBOE ARbhEZ Lichs, ki
DFERBIZLY | BARKEBICART 28D ~OREIBEEND,

RHEMHAR CHAERED, S, ZOBRAKRBIZABTAIABECREZRAR L., BRE
T, NOH T m ORECRUUE 1 km H729 400 g A-RFOBRBATER S -, T)HEH
#150m 2D T TR | km 729 OB 20 ke/ \FFORBRTH D L{RET 5, KIZ 8km
DXMBERICTEND ETH L, 150kg/ A-RrOBBOERLMAHET A LTSNS,

. BHBEOKRICLD &, BFEMAUDD O Punatsangehhy TR S/ AHIL, 7
Fw i Z U~ (Salmo trutta fario) RO Asala (Schizothorax progastus) D2 TH 5, k7.
Bl & B b /A K D BLH13E T kabray/badbala & FE{E I 2 B8 & U Mahaseer (Tor putitora) H4:
BY 5, ZILLDOMBMD S 5, Mahaseer (TREBOFEHBEZITRD Z L THLEATHBA,
T OHEBO FIRIITFE RS O FHiicd 5 Dhikchuu BT ABEMSETHE L EX SR T3,
BRI B CHOEAXH & 22 5 GH BT O LT Mahaseer DABIIRD ORI
fro TOMDOIBIZOVWTIE, WL KELRBEELZ R ORETIRAVWEEDRATVS,

T OHEARBIZAERT 2N ~ORELEM T A L0 SRS R ET A HH &
MTAZENEEND,

SHIT, FABBRIZLY 53ha OF L REKLAHET LR, ZORKMOKRDOTREZ
0.5~22/"BTh D, FIKRSFFAKMMNCHEE T DEMEHERICEY,. FRMOBRS
SRR L OREEY~OREIL, FMIHOWENEVWZ &, KOTBRERBHTRKEI NI MD,
MR RBADELTHENT L HONE L ABEBLSEILOTHAVEEZ LD,



4.2.3 #H&EME
4.2.3.1 ikt

B A HLOD HIBLIT & B HUS Ay RIS D Tt BRI COIBEI A B9 5 /- D Mgk L v
foth, BB A Hs o BT - 22 A3 5 FTREMEII A vy,

4232 MM

REITOBBILV, BEABRL AL VT oAHR FEHABRSOBRANREZ LD,
BB BVTRD LS EBEOBEIL, Table 48 IZRT LBV 150 AOFET
ﬁ)?(}

4233 BKER

REFOBRBIC L OV MTERICENZHET 2 E0 D Tl TEZDMO T 7 ¥ — DR
EL#L T, RoRABS ARSI ELTRELD D,

. RE~OBHOML{IZ L T, FRISFAREVRRAEZHRDHZELTEDL LI
Y. AN AN E X LD,

4.2.3.4 1WFAMA

URHE L ) KESRBHIRIE, #8137 ha TH D, T OHOTHIER AR L
T3, BAFEHIZ OWTIE, EEREHEICESXAYT HRHEBETH 5,

¥/, AHE L0 ER SN D EERITTERZEEES LT TRIFSN, £, T
o RGERE O T HI AL BB/ S <, B HF R IC KX B 5 X 5 O TR
LYREhG,

4.2.3.5 ARNE

REFTREIC O HEHIRE IO A QST 5 Y H 5, TSV BEEDLES
HEACGLERZBAT 5. FBEREOXREPLEL RO TERLH D,

FrAKRL LV | B x AR RN R DR AR CER T S RIREM A B D, BEE OO RE
ﬁ%@&éﬂﬁ%%f%tb\ﬁmmwmﬁﬁioTMﬁﬁokﬁumﬂfﬁmﬁéﬁﬁ%
b, Bix RRERER B OEREMARMT D L BDRD, o T, FABOHBORBE,
=T U T ORAENINT AR S S, £, FEEREE DI T L CHEROER, HElE
EL TV TOREIIFGUOK LEILND,

A MO HRAABEOEROEMZE O L 5 REEEY 52 5OMZEE LoD, AN
BRI LAERRE~OMFELH U RTNERG DY, BREHOREIOK, BHMELLTOE
FTHBEINAZLEN—BATHY., ABEB- T T VTR EODERREROGEDELRD,
BEE . BRI D 1~2km O@HEZROE S A, fFFAO 1~2km BRI EE RS
., vIVTIRLAERLREBIBI VIS WEFREINSN, FEBBFEEZI~T7 T
bR TWEEXLRD,
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4236 LYYyT— 3 LR
MEE L BR T AT, L2 ) - RO R B A ES IR L,

4.3 BEBERURBBRKEICETTOHOER
4.3.1 %W

EEREREHFEMAENS A FAEDEHE & OB, RERNL— MMZOW T,
HEODELZAAREBED2E (Fig 4.1) SRS TS, Wb BFEARER
SEEHES ST TEDL— P ERSTVAMR, T UEO WWF REERT 5 B4 HE
B (Biologicat Corridors) #i@iR4 A2 & &5,

A BEIREFTHEMSADOET L, 12 FEE OESE < OB Sarbhang (Sarpang) fHiL
@@L, 1 FEWIZH 5 Bongaigaon EEFTE CORMEFTLETFETHH, 7—F Y EHNOD
FBHL— MIERO80km T, TOMIZK 200~230 EOSKEPEBRINASTETH D,

B RIZREFHHEMANLET L, 4 FEL OEERICH D Devitar ATAHT 4 @il 4
HPETHDH, T—F ERNOXERL - MNI2FMH 108km T, £ OMIZH 270~310 &
FEPBRBESNDITFETH D, |

MECTHAPOHET D L BFERL— FRCEB T IHHMFTOERBIILITOBRY TH
B,

Type of Forest Alternative-A (km) Alternative-B (km)

Dense forest 45.50 60.46
Medium forest 5.61 : 8.19

T— 4 EILBOT, EERP R 2 BRI 5 DI SE L 2B KIBEEED D RF
IRV, T ITHL A v FEL BREZHAE O Forest (Conservation) Act(1980) TE ¥ Bz i
A RTA L EBEILTDHE, 440 kv DEBERORKIBEL 2 m L R-TWD, ZOEEZAN
B, BEER- FNRTLEL RDEMILTOEY TH S,

Type of Forest Alternative-A (ha) Alternative-B (ha)
Dense forest 236.62 313.82
Medium forest 86.76 42.57

Total 323.38 356.39

A FETHL 797 ha OFALHIE 093 ha O BBHHIAER L, /— MEETH 80,000 ROBA
ERETALERD D EHRINA0IIx L, BERTIL 13.25 ha DEBHA BB L. £ 99,
S00 KOEAREFZTILERS L LTRSS,

EGIZARTHA » FEBEM I CHRRBRAEREBLERIN TV EESEBLTWD LA
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LB HHEOIEE RT3 FREMNR S S, —H, BRETIE, 41 RCA>Thb P T DR
#[X I D Buxa Tiger Reserve % il 20BN H 5,

TS VEMCERE T B FOKBSEREERCH Y B A TE DR ET
FRE L o TWD, B, SEORFCEBIGT. T/ B RERORBARE L V-
R EFEIARE LB C, FERMEAMOBRICME S #HEFIL > TEREEANSZ &
NREND,

4.3.2 EBRUT7 7 XS
( F&

AFHBEOEMIMFVAMOBMASLE L ZLRHE. G3TH 137 ha & TELTWVD,
FNHHHO 27 ha BBEAHPERME VS BAFREHTH S, AHECLELRBHE
ANFAMOBEY Table 4.9 1277, T OBAFIFHIORGIC LY 6 HEFREOBRA LM
ROFEEEIREDEBLZZDLETFRHEND, ¥BEZT D LTS HEFEOHMICS
WCid, Tabled.10 D &30 THD,

LU A Lo CRERE 2 H L AMEL, BHEH, EF, RELEEOMOERTH S,
MRS AMEONMA Table 4 111C5R LTs, ZORMG, 2R HHAZFRAE L TELT,
il A A3 RAMEL TOHBDIR L, ZRUAOHREFI T~ THHIELTHL Z Edb
A, THEELHEEO Y B, Lawakhatt 2T E AR 0MIC b 2HEIAE L TRBY ., £h
DA O MBI R EZ T AR LA LT,

BT A HEIR. BHEOIZNERCEBOL S BRI Z LIk D, £ LM
FEDEEM A Table 4. 1215 R L7,

BBLZTHHEIR, EROMEOIIMEBLR I Z LIRS, £ LLERDFMEE
Table 4.13125% L 7=,

REBL S AERIE, BELZULHERLALL 2K THMERTH D,

FEROBEICEL T, BEREL TO MO Z EFCBERWRETH D0, EERE
BIMELSHOTRZVWERDNS, ARBEIRL CEBEEROBESLEELARFL
SVBRTDHESRET DREND D, HHIWARCERBECH: > T, EROMET
LEEATOND I ENEENS, BEHBERUHEIZETHEOERIZOVTL, 5.3
ERTERBY ThHD, |

Q) 77 AE

HEEM ORI IIETOERFILETALER DD, £, M AHEMA, RENGE
B ORFHEEURE ~D T 7 E AEREZ KRBT L LBLETHY . FOEBIIEH
FI8kmOFETHD,

IO OEBOILRCH I RERER, RIEORER LHORE, LR ORNEO TR
b5, BRLIFEOHMLHEVREOBRKE T, BEEVHBOTERLTREET IARERITTS
TEREEND,



4.3.3 KRAKIZLHEHRYLMENITOE
S ARG U< B3R BECEEFEMIL, BEZUTOL 2 bodboT,

» AP 381 B KBRS & & ARk
- BEEAROBEIC LD & AR
RN L DT — R AORE
KDY boA—sS— h
N I N T
« GLOF (I fifia&te) o LA

AFHEO S LY, BiDOMEZ S#AICRE U R, B ERE o Lo S h, 8k
W LTERRay 7 V= EAY L THD, TRRH L. /'~ MMERTREOHE L RS
AR T TEIHMEELTHZEND, FARRET S L5 RERIIEE LBV,

GLOF L B ¥ A28, PLF oL 2Bz HhD,

GLOF K & & A O A REME :

AHETHRHEND X AIHWL LA LKRETI0mBH Y, ¥ FAFEKECTH-T
bEEAMIL 11682m TR T T 5WEL Lo TWAH, 7'— MMEXSEIRO A 7RHE, 7~ bk
B, MAEGEARVEOREIZ L) REL R-BATH, BABERIIKTLY 5 & 583
ENTWD, $#-~>T, GLOFIZL DY AOHBIILWLOLEZ LD,

KHRIZ I 2 5 AR O FTREN:

EREERIOBIIII R SN Y LAPBBRSNEBE, BIZ L > TS LB,
T, EE 150 m RS LAOMREEE, M3 7 JADETREMBTLRETHD 2 LARBLER
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Table 4.1 Area to be acquired for various project activities

Tlol'gn én:;’ Structure/Activity for which land is required Arca (ha)
1 Quarry site 57
2 Submcr&ﬁnce area 53.0
3 Land for structures Dam, intake 5.6
4 Surge tank L3
5 Tail race outlet 0.3
6 Switch yard 1.5
Sub-total 8.7
7 Temporary facility Laborer’s camp 3.0
8 Stock yard & Motor pool 3.8
9 Batching plant Aggregate plant 2.8
10 Stock yard 6.0
11 Batching plant Aggregate plant 2.5
12 Laborer’s camp 1.0
13 Camp 1.2
14 Steel yard 1.5
15 . Stock yard 3.2
Sub-total 27,0
16 Muck Disposal arca 2.5
17 5.7
18 2.4
19 _ 12.8
20 ' ‘ ' . 26
21 . ) : ) 4.4
22 3.2
23 23
Sub-total 359
24 Land for use ' 119.2*
25 1.0*
26 28.3*
27 4.1*
28 8.9+
29 55.4%
Sub-total 222.9*
30 Road construction 0.6
3t 0.8
32 1.1
33 - 0.6
34 0.4
35 . ) 1.0
36 ' 0.1
37 22
Sub-total 6.8
Total 137.1

NOTE: * Included other appurtenances, hence, have not been included in the estimation of total area,

Table 4.2 Noise levels due to operation of various construction equipment

Equipment Sound Level at 7 m dB(A)
Unsilenced pile diver P10
Unsilenced scraper, grader 94
Unsilenced pneumatic drill _ 90
Unsilenced compressor 85
Cranes 82
(Generator 82
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Table 4.3

Details of loss of trees in the dam site intake structure and
temporary facilities in the dam site

Species No. of Loss of Remarks

trees wood (m’)
Pinus roxburghii 104 37.1 Timber
Toona ciliata 22 3.20 Timber
Sapium insignii 63 5.0 Fire wood
Mallotus phillipensis 19 - Medicinal plant
Cellis tetrandra 39 - -
Rhus chinensis 66 - Fruit
Dalbergia pinnata 18 2.6 Timber
Dalbergia sericea 146 20.9 Timber
Solanum turvium 63 - -
Zizyphus incuvra 46 - Fruit, Medicinal plant
Asandra buteraceae 6 - Qil seed
Bombax ceiba 10 - -
Ficus semicordata 13 - Fodder
Albizia julibrissin 93 284 Timber
Altringia exelsa 20 6.1 Timber
Orange 152 - Fruits
Banana 8 - Fruits
Total 906 104.9

Table 4.4 Details of loss of trees likely to be affected/lost near Adit, submergence
area for various activities

Species No. of Loss of Remarks
trees Wood (m”)
Albizzia procera 32 3.5 Timber
Albizzia julibrissin 56 9.6 Timber
Sapium insignii 29 2.3 Fire wood
Ficus benjamina 21 - Shade
Celtis tetrandra 2 - -
Toona ciliata 45 6.5 Timber
Mangifera sp. 12 1.6 Firewood
Alnus nepalensis 10 3.1 Firewood
Dalbergia pinnata 63 9.0 Timber
Phyilanthus enblica 21 - -
Pinus roxburghii 354 126.2 Timber
Litsea monopstala 22 - -
Orange 30 - Fruits
Banana 55 - Fruits
Bamboo 7 - Fruits
Guava 15 - Fruits
Total 774 169.8
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Table 4.5 Details of loss of trees likely to be affected/lost
due to various activities near power house

Species No. of Loss of Remarks
Trees wood (m’)
Pinus roxburghii 177 30.4 Timber
Albizia julibrissin 52 8.9 Timber
Woodfordia fruction 67 11.5 Fire wood
Ficus senicordata 46 - Shade
Ficus semicordata 15 - Shade
Toona ciliata 56 6.2 Timber
Syzygium cuminii 43 4.7 Timber
Solanum turbium 12 - ‘Wild fruits
Bridella sp. 27 - -
Sapium insignii 34 2.7 Fire wood
Dalbergia sericea 23 - -
Bambusa cupilata 27 5.5 Timber
Dalbergia pinnata 23 3.3 Timber
Grewia sapida 42 - Fodder
Alnus nepalensis 37 11.3 Fire wood
Caseria glomurlata . 12 - -
Eurya cerasifolia 34 2.2 Timber
Zanthogy clumarmatun 24 - -
Mangifera sp. 17 10.8 Fire wood
Guava 30 - Fruits
Orange 300 - Fruits
Banana 62 - Fruits
Papaya 35 - Fruits
Rhus chinensis 11 - Wild fruit
Total 1205 97.5
Table 4.6 Details of loss of trees likely to be
lost/affected due to quarrying
Species No. of Loss of Remarks
Trees wood (m®)
Alnus nepalensis 10 3.6 Timber
Eucapyptus sp. 12 3.4 Fire wood
Toonu ciliata 3 1.2 Timber
Albizia sp. 7 2.1 Firewood
Bamboo 3 - Agricultural field
Anacardium 5 - Agricultural field
Banana 4 - Fruits
Orange 2 - Fruits
Total 51 10.3
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Table 4.7 The Estimated Employment Opportunities During Construction

Construction Stage

Engineers/ Office Workers 450
Labour 4,500
Total 4,950

Table 4.8 Employment Opportunities During Operation and Maintenance

Operation Stage
Engineers/ Office Workers 150
Labour ]
Total 150

Table 4.9 Cuitivated & Settlement iand required for the project

Activity Village whose land is to be acquired Area (ha)
Submergence Lawakha 6.0 '
Switch Yard Dingthi 0.8
Temporary Facilities * 4.7
Adit Dema 24
Disposal Areas Dema 10.0
Dingthi 1.2
g 2.0
Total 27.1
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Table 4.10 Households Affected By The Project

Village Dima Dima Lawakha | Lawakha | Dingthi | Uma
Geog Rupesa Rupesa Tshowom | Tshowom | Rupesa Daga
Household Size 9 11 3 5 7 . 4
Males 6 6 0 2 6 2
Females 3 5 3 3 1 2
Children below 14 3 2 0 3 2 1
Widows 0 0 0 0 0 0
Migrant Members 1 1 0 0. 0 0
Education

Below VIIi 0 0 0 0 2 0
Above Vil 0 0 0 0 0 0
Degree 0 0 O 0 0 0
Students 0 0 0 0 2 0
Household chores 3 4 3 2 2 2
Cultivation 6 10 2 1 2 2
Trade/Business 0 0 0 0 0 0
Private service 0 0 0 0 0 0
Government ser 0 0 0 0 0 0
Avg mly HH Inc 3,300 4,000 5,500 1,500 4,500 2000
Avg mly HH Exp 3,000 3,500 3,000 1,200 3,000 1700
Land owned (acres) |0 0 7.5 7.5 5 70
Dry land 0 0 1 1 | 7.0
Wet land 0 0 6 6.5 4 0
Sharecropping 1.6 6.6 1.3 0 0 0
Own land 0 0 1.3 0 0 0
Others land 1.6 6.6 0 0 0 0
Crops cultivated
Rice yield/acre(kg) 600 600 800 800 500 0
Whet vield/acre(kg) 300 400 500 400 200 0
Fruit trees (Nos.) 37 160 118 150 111 200
Vegetables (acres) 0.1 0.1 0.1 0.1 0.1 0.2
Housing details
Self owned Yes yes yes no Yes Yes
Rented
No. of floors 1 2 2 2 1 1
No of rooms 2 2 4 9 2 3
Latrine Pit Pit Pit inside Fit Pit
Irrigation Nat/riv/strm | nat/riv/strm | nat/riv/str | nat/riv/drai | Nat/riv/str | Nat
Shifting cultivation
Cows 3 15 5 0 6 4
Bulls 4 2 2 0 2 |

| Pigs 4 2 0 0 1 ]
Poultry 5 3 4 0 2 4
Horses 1 0 0 0 0 0
Others 0 0 0 0 0 0
Material assets Radio radio radio radio Radio Radio
Project awareness No No Yes No Yes No

4-17




Table 4.11 Details of Land Likely to be Affected (acres)

Village Dima Dima Lawakha | Lawakha | Dingthi | Uma
Land owned (acres) | 1.6 6.6 7.5 7.5 S 7.0
Dry land 0 0 ] ! | 7.0
Wet land 0 0 6 6.5 4 0
Sharecropping 1.6 6.6 1.3 0 0 0
Own land 0 0 1.3 0 0 0
Others land 1.6 6.6 0 0 0 0

Table 4.12 Details of Horticultural Crops and Vegetable Garden
Likely to be Affected

Village Dima Dima Lawakha | Lawakha | Dingthi | Uma

Vegetables {acres) 0.1 0.1 0.1 0.1 0.1 0.2

Fruit trees (Nos.)

Orange 10 50 55 100 650 200

Mango 3 6 40 60 0

Guava 4 4 3 2 400 0

Banana 20 100 60 10 700 0 -

TOTAL 37 160 118 152 1810 200

Table 4.13 Details of Affected Homesteads

Village Dima Dima Lawakha Lawakha Ding thi Uma
Housing details

Self owned yes Yes Yes No Yes Yes

Rented

No. of floors | 2 2 2 1 I

No of rooms 2 2 4 9 2 3

Latrine Pit Pit Pit Inside Pit Pit
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