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F1IE FRELUVIEE

1.1 R=XF42-T—4

111  4£YiRis

7Y =7 hxtGiiikiE Mahabharat (LR —H T,
T 1,000 m LR O 2 RAHPGIZH R > T b, BT o
JNDOW I 2 7o 2 A 7 OBKEOREA 235347 LT
W5, R, BEEMROHUIROMANEE CTH S, Ik
PERME CIE—E OMERRIZI TV D Kk, B F R A
FTHELAZEEZT 5700 L TnD, BRIED
FEARMRRM A RN 2T o JIF OB, R & L
RIS Geruwatar O EBHANZIZBRMAFE > TU

E)O

BT 4 N DM THEANZ R E REW TV, JIIO4 R, Husketar 72 6 & A ak T iE i,
Lumukhola, Toonipul, Tittuwa, Geruwatar & TIZEFHA DT, HEAEDNTT D ST K> T\ D,
e R B & IERAORE S 1L T B 8 REZE I 1T BRI 28 A - T 5, Betini <2 Seti Bhagar,
Belbot 72 & CitfE, BEDTZDIZHEMRPEA I NI Z LN EDOREKETH D, Geruwater 7> 547
TR > C Bhimad & TlEaa7e 0 BB ARE < 23, 27 Tl Jhakkas £ THFAMD L < s
NTWAH,

MNOERIZIFIFMmPFEEL > TV DL AT T D4R (= E—7) X Screw pine (Pandanus
nepalensis) 23534 L, ZEEICH_TEYRENEE Ch o, = &—7 = Screw pine I%, A4 T
ERICHROND,

TEA 5340 OBEEL 2 48 3 2 JRIBGER A IS 2. T, 7'r ¥ = 7 MU bk & Al AR ORI 2 565
(R D720, 27T @Oy 7 ) 77 my b (25 x 25 m) &kl T, BiAK L EARDH L
EEEIZ O TOREEIToT2, 71y NOfLE % Figure 1.1-LII~d, a2y hoHH 11§
POV TIIAEARHPN (Plot No.1-11) (23T 72, 2415 1EDamauli, Huksetar, Patan, Gerwater,
Risingpatan, 35 & UBhimadiZ & Skt Z 2 THA TN D, 550 D 16 fFEFTid, KA (Plot
No.12-27) Z&iT 7=,

MEARHIZ A B 5 E7 /gL, Sisoo (> YY) & Khair (T Y7 /%) THD, W
Wi b2 < AT HHUIBIE, &7 )1l & Madi Il OGS O RICAET 57 2> ~ Nol &
Jhaputar ~® BIEITICALES S5 7 2> F No.3 ThH D,

AR D& Ty = 7 MR RHII AT DB A IRD 3 oD X A FITHH LT,
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YO REXUSEAR (Hill Sal Forest)

WBHE . MEHE 400 m LL_ B2y A B, HESERRR Shorea robusta (Hill Sal) 23 Z:AK & 155 L. Schima
wallichii (Chilaune) . Lagerstroemia parviflora (Botdhyero)., Bauhinia vahlii (Bhorla) & & O}
Desmodium oojeinense (Sadan). % H & 515,

JE-A K (Mixed Open Forest)

s AR & DRV IR WIC R b 5, BJeBfEIEL, MELOFRMIC L > TR,
Terminalia alata (Saj). Mallotus philippensis (Sindhure), Albizia chinensis, Albizia lebbeck, Sapium
insigne (Khirro), Bamboo spp.. Lagerstroemia parviflora (Botdhyero), Bauhinia vahlii (Bhorla), ¥
& U Desmodium oojeinense (sadan)72 & 75 i 5415 , & OfLIZ Murraya koenigii, Leea macrophylla,
$5 & OY Dioscorea bulbifera 72 & A EH T 5,

TR N R VK (Khair/Sisso Forest)

Acacia catechu (Khair : 722 ¥ 27 /)N Z OBKOEEBFETH Y . ©T 1 )0 %
FIMZH AT 5, 7Y 7 7 FOMIZ, Bombax ceiba (Simal), Dalbergia sisoo (Sisoo), Sapium
insigne (Khirro), Murraya koenigii, Z23EF 9 %, Khair forest 1L, (ERIZ & > TOH ARFET
b RRFEFHE LN LD D DfEIZE STV D, KIXD Khair ERDOHRMITIL,
Dalbergia sisoo (Sis00) 3z 5L TV 5,

TE 2RO AR D A RN DN T, il /KN 415 m TR L= 1T 5 & Tl S 3025 AR
L. 7Yl Mgk OB T EM TRELZIT S & FHISH D BB EEEZ . BRRD X A 7
2. Table 1.1-1¢& Table 1.1-21Z777,

Table 1.1-1 Forest Types in the Reservoir area under various FSL

SN Types of forest Area (ha)
1 Hardwood Sal Forest (Hill Sal Forest) 29.46
Hardwood Mixed Forest (Mixed Open Forest) 271.81

Kahir /Sisoo Forest 52.62

Total 353.89

Source: Supplemental EIA Survey, JICA Study Team, 2006

Table 1.1-2 Forest Types in the Project Facility Sites

SN | Types of Forests Area (ha)
1 | Hardwood Sal Forest (Hill Sal Forest) 51.91
Hardwood Mixed Forest (Mixed Open Forest) 16.79
3 | Khair/Sisso Forest 0.0
Total 68.7

Source: JICA Study Team, 2006
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112 iEYMSHEkH

T 7B AOREES EMIERIREHESIZR Y BT 1) INEW O RBRIHL O FAE A TR EL S 0 T
BOHT FHTRKILO FHMITIE, iR Z < OMER R OIS, Frd =7 M,
At 2090 OB AR D AT D, ARRAETIX, BEA (69FH), A (62FE), #EA (53 FH)
BLOO5HEY (53 ) A 45E L7-, Annex C.1.1.3/Z, Damauli ~ Bhimadfl Tt 7 « JIIIHV D
EARITEB O TR SN B AR Ot 2 7,
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1.1.3 HF2KiR

o= VBRI, BRARE (1993 4E) ICHESWTERERY O E FEE . 5 X O H O
BIToT05, FAfkC, R BREERES (IUCN) X, AR EE CRES XL E 2T
BEDTNWD, HMOEEFR L ZDNA/F — AT 22EMRZEIC L0 . 23— LERNIC
EFT D 60 FEOFMMBIUCNOREL T TV DU A MIEF LN TS, 5T, xR/ 8T
1993 4En 6| THER D I Z D & 2 By B OFE O EFSEG [1ZB % 54 (CITES) | (2N
LTBY., REDO=HDY A2 (Appendix I, B X CHNN)IZ R R—LTH BN D 15 FEONEY
MWEENTND,

TuY /7 M CHERR S 209 FEEEO B AR O H b, 3 FEIEN R S— )V EBUHE E DR
BT N—TF 6 FEEMNCITESIC L ARE T NV—7 GFEHEO T &2 5T) . 51T 6 fEE)IUCN
WX AR N—TI BT 5, K x DERTIV—TFICEENHHEY % Table 1.1-312 777,

= VEBHEE DR V—7"T, T ¥ /% (“Khair”, Aciasia catechu) (LiamE—
WA, vy Y ORELITHEHRERHL L TWD, ZD7D  ABFHPHIR S /N2y
FARIZERRDI 340 L T D, Champ 72 ELOARIT, KB PEEER DB TR Lt T
L7, BUETIXZOMER, ik, @i, Ak Tnsd, WiEigioAR (Sa) X, BN
N, 72 Chitwan Ei TELS A BN L8, AME L THEITRROTL2Z L0, TNET
RSN TE 7, LLEO—T, % 30 FM TR 0% LIz EbhTng, Yry=
7 R RPG IR IE, F oMo A/ & LT Rauvolfia serpentine, Dioscorea deltoidea 237 5315,
B 2T, RS MUE & [FER O A KRR S 2 R T O MU b 0T 5, RO YA X
/NS N DB T, SRR O CRENAHETH 5,

Table 1.1-3 Plants of Project Sites under Different Conservation Categories

. Conservation categories
SN Species
GON CITES IUCN

1 | Acacia catechu (L.f.) Willd. + Threatened

2 | Alstonia scholaris (L.) R. Br. Rare

3 | Coelogyne sp. Appendix Il

4 | Dendrobium sp. Appendix Il

5 Di(_)scorea deltoidea Wall. Ex Appendix Il | Threatened

Grises

6 | Habenaria sp. Appendix Il

7 | Oroxylum indicum (L.) Kurz. Vulnerable

8 | Pandanus nepalensis St.  John (Locally) Threatened
9 | Rauvolfia serpentina (L.) Benth. + Appendix Il | Endangered
10 | Shorea robusta Gaertn.

11 | Vanda teres Lindl. Appendix Il

RN VELZ 11 FREORM A, T uy 7 Mo TEELZIT 5, 1L BEOMMIZ. X
PN VENIZIELS 5 LTV D, BRCT v 7T #ilic % < B b, T, OS24k
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RKLTWD, REDLEREYIT, ¥ L TEMT HE] 2L TEHEY ., T TIC ABEHIC X

DIHELORE (REPRE) 22T T0D, Tz, —HJ7, HllREZIZERED L-ULiz
BWTH, FLADOERIZEYD 2O DOHEPN DN LRBETEN R DT, FYnv=r MILDE
BHLHEHRTEIRWEEZDOND, LITE-TH, vy =2 FARHIBWNIZ Z 06 O 5y
ML, RETDHDHLEDD L55120F, BEEZRADLXETH D,

1.1.4 RikiEYF

R TR L0 . 2 O IC B9 Magard A\ & B3 HI T ORI BE 3 % B E 2R RNk
EHLTODZERHLNIR -T2, DI, Bixlohiths, 3K, AR, KM, BB,
ERFEREITHONTWS, it 101 oMY O RIFEMEY FRMER LI TEBY, 25
58 Fl (X HK ., 29 FHITAKE, 17 FISORAS, O FEIXEI\EE, 7 BRI, 5 ISR R, 4 FIREH
FATER, 4 FlITARHE, 3 RITIESEAEIE, 2 FITIM-CBARM ISR S Cw 2 (Figure 1.1-2)

Figure 1L.1-2IZR 3 K 912, vy =7 MG oMY, FRICE VA 2 HRICHN S
nTna,

70

60 -

Medicinal, 58

50
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REREE]
E Fodder, 9
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c
o
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E Fish poison, 3
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i
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Figure 1.1-2 Number of Plants with Different Use Values Recorded in Project Area

IRV OFRIL, BEOBLEND 2 5007 A VIZHT biLd, KR (F721XEAR
BLXOBALEME#EX) CEAHRTH D, BENARE L OB A A IREX ITEN AR - 844
WiR#IX 5 (Department of National Parks and Wildlife Reserves) (2L > CTEH I TEBY ., BI%

T#RITEEINTNWD, Y= MUBITESLARB L OB AEMREXZ G A THRN,

EAHIZARAE (Department of Forest) [C L W EFFLSNTEY ., SEICEBINRIT HNT
W5, BRMIE (1993 4F) 12RO, EAEMIIKRO 5 FEICD T b, &2 ICFEOGHNE
HHILTVWD,
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IRFEFK (Protection Forest)— /K82 52 1 T AR BEG TN JE-5 & | A ARO AR (District
Forest Office) 23 BRT 2 bk, BREEMRA, BLA0FZE, SUBAUMEIE, # Ofho S CHE
IRARAR

JEA - (Community Forest) —KF8 % 5217 72 B BEGHANIC LS X | FREHRIZ I\ T
HE MR A 7 N — TS 5 Ak

14 #t(Leasehold Forest) —#x#k & MRPEEW AR 2 H ) & U CIKGER % 52 1 7= Zp R BRG]
IZEDE | REHURICB W TERANEFEES, FIHE IV —7, thEssE s/ —7"%
To VB N) 3 B9 2 ARk

VA (Religious Forest) — KRR Z 52 1T T ARMEBIGHINC S & | REEIA - 23 2=
T4 - ARRRDNVE BT D SR ECU LR E Xk o Rk

FHH (Private Forest) — ARUTE G SN A MO T, BMAFTAENEET 55
R

7Yzl NIROHERIIEGHKRTH D, AR OF T, REKE ILHEKR, £ L TRAMK
DI ODHENEA TRHBND,

FuYx s MO BAROE X Sy & Table 1.1-43 X O Table 1.1-512773, AR08 0-9
DAEMIZH Y | TiiKAL 415 m T 88.8 had ek & 5.3 hadFLAMN B AE 2T 5, a2\
RO TS%DAHENRTH D3, 2D OSEFRIC OV TITEEARAE  (Ministry of Agriculture
and Forests) DFFRIZME LT 5,

Table 1.1-4 Forest Area Affected at FSL 415 m in the Reservoir Area

Forest types Area (ha)

1 Protection Forest 259.83
Community Forest 88.77

3 Private Fore s st 5.29
Total 353.89

Source: Supplemental EIA Survey, JICA Study Team, 2006

Table 1.1-5 Forest Area in the Project Facility Site

SN Management Types Area (ha)
1 | Protection Forest 51.91
2 | Community Forest 16.79
3 | Private Forest 0.0

Total 68.7

Source: Supplemental EIA Survey, JICA Study Team, 2006
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TanahufBILEt 62,654 had w2 A L, Z D H 5 20,292 had & ¥ % 320 OHLAGMRFIHFE 7 v —
TN Z#E LT\ 5 (District Forest Office, Tanahu, 2004), ZAUZ k- T, #F 31,313 t# (A H
182,504 A) NIAMEHICEBAICSIL TW5, kKT ek o g HRicon, FIH
FIN—T%, FFIEE. B X ONEAKAL 415 mTOEEEAE % Table 1.1-6127~4, 72 Y =
7 MXGHBETIE, 9 V=T RIFEMREFEE L TV D, 2055 T 7 —T OHGHRNETK
MO L - THBEZIT D,

Table 1.1-6  Profiles of Community Forests Affected by the Reservoir at FSL 415 m

SN Name of Total User Total area Location Total Affected

Community forest HHs and of CF (ha) Area (ha)
Population

1. Sisneri Tapu CF 96 (294) 8.75 Bhimad VDC 0

2. Banchare Danda CF 86 (457) 18.78 Chhnag VDC 1.12

3. Sangu Pokhara CF 24 (154) 20.30 Chhang VDC 0.19

4, Bhadaure Danda CF 110 (848) 83.50 Rising Ranipokhari VDC 0

5. Ghumaune Danda 59 (269) 53.95 Risisng Ranipokhari VDC, 10.37
CF Ward 9

6. Shidhabatasan CF 125 104.00 Jamune VDC, Ward 6 25.84

7 Bansghari CF 218 (1,488) 63.75 Rising Ranipokhari VDC, 6.2

Ward 1 and 2
8. Bajar Thumki CF 95 (859) 80.00 Kot Durbar VDC, ward 7 1.32
9. Salbas CF 248 (1,626) 65.50 Kahun Shivapur VDC, Ward 1 29.11
Total 498.53 74.15

Source: District Forest Office Tanahu (2004) and Supplemental EIA Survey, JICA Study Team, 2006

7Yy MG, AAERD LD, Ik T E kO EiE T % Bhimad ~
Banderkunaft] &7 4 JINAWIZT o Y7 7B LY v Y — MR R 5N 5, BpkthEiRicfE
W A T D RVE MR Z Table 1.1-71277 9, s ulklciE 11 OFRMVAEWFTAFE B EEL T D,
D5 H T EFTOFAE R IFARMOETRIZ L > THEL =T D,
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Table 1.1-7 Private Forests in the Reservoir Area

SN Location Name of owner Tree species Areain ha Total
Affected
Area (ha)
1. | Chhang (left bank of Seti) Shiva Kumar Sisso 0.5 0
Thandiphant Hirachan
2. | Chhang (Left bank of Seti) Bhim Bahdur Sisso 0.5 0
south of Bhimad Bridge Lalchan
3. | Bhimad (Right bank of Seti) Janajyoti Higher Sisso and Khair 4.5 1.35
Khanaltar secondary School
4. | Chhang (Left bank Seti River) | NI Sisso and Khair 0.25 0
below Chhang Patan
5. | Bhimad (Right bank of Seti) Resting place Sisso 0.25 0
below Khanaltar (temple)
6. | Wantan Khola (Right bank of NI Sal Chilaune 0.5 0.5
Seti)
7. | Rising Patan (Right bank of NI Sisso / Khair 0.5 0.28
Seti) Lower terrace
8. | Jhakas (Left bank of Seti) NI Sissio / Khair 0.5 0.5
9. | Jalbire NI Sal /Chilaune 1 0.5
10. | Bandarkuna NI Khair 0.25 0.25
11. | Upstream Dam (Left bank of K.B. Gurung Bamboo 3.15 3.15
Seti) (75 clumps)
Total 11.9 6.53

NI = Not identified (these are unregistered government lands but being used by locals)
Source: Supplemental EIA Survey, JICA Study Team, 2006

1.2

(1) &Ry
% < DR TBE L T OFBEPEZBGICA - TL DI, BAIERL LA T 072 85

HARB S THEE~NDRFETE

HRBGTIZRERIND LB BND, TR ZOMO BO 7201, J7#hiE o
JE 23T B 0D FRAR 2 3 B H B9 TEER T2 WIRENEDN & 5, BRI D /R I PRV T2 1c 4 C

ZEREFTE Bk LT, FER I E B ORBIARRER Z il BR LT 72 & ORIRE 2 ifa 3 5 3
B %,
2) A

Table 1.2-13 X O'Table 1.2-212/8rF X 57 vy =7 FMEMAICB W CHAKDRAKI K D

RELSEEBELZT. WA 415 mMZBW KN E 7Y =7 FOEET Y TN TH
296.1 ha?i kb n & D L E SN D, — . FAlFKMKALIZIS UV THIll Sal (W) . #
FJOKhair (72> ¥ 2 /%) [Sisso (> Y) HRIZTOWTILZEAL LI 53.7 ha, 52.6 haisfE2k
THEIND,
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Table 1.2-1 Loss of Forest/Shrub/Grasslands under Reservoir FSL 415 m

SN

Forest Land

Area (ha)

1.

Grazing Land

84.59

2.

Shrubs Land

17.94

Total grazing/shrub

102.53

Hardwood Sal Forest Land

29.46

Mixed Open Forest Land

271.81

Khair/Sisso Forest Land

52.62

Total Forest

353.89

Source: Supplemental EIA Survey, JICA Study Team, 2006

Table 1.2-2 Loss of Forest/Shrub/Grasslands in the Project Facility Sites

SN | Forest Land Area (ha)
1. Grazing land 7.35
Shrub land 4.67
Total Grazing and Shrub 12.02
3. Hardwood Sal Forest Land 44.46
4, Hardwood Mixed Forest land 24.24
5. Khair/Sisso Forest Land 0.00
Total Forest land 68.7

Source: Supplemental EIA Survey, JICA Study Team, 2006

Table 1.2-33% X U'Table 1.2-4i%, Hy/kiittlsi & 702 = 7 Mgk A ~ TO R - - HAE
HFCOBHER O EZ R LTV 5,

C-10
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Table 1.2-3 Estimated Number of Timber Tree Species in the Reservoir Area at FSL 415 m

Types of forest
SN Name of Species Natlon.al Forest Community Forest Private Forest
(Protection Forest)

1. Acacia catechu 14,291 4,882 919
2. Adina cordifolia 2,598 888 0
3. Aegle marmelos 1,559 533 0
4. Albizia lebbeck 2,598 888 0
5. | Albizia lucidior 3,378 1,154 0
6. Bombax ceiba 3,378 1,154 54
7. Castanopsis indica 1,039 355 21
8. Dalbergia sisoo Roxb. 0 0 1,342
9. Garuga pinnata 260 89 0
10. | Lagerstroemia parviflora 2,858 976 0
11. | Mallotus philippensis 4,157 1,420 0
12. | Melia azederach L. 0 0 98
13. | Pterospermum lanceaefolium 3,638 1,243 0
14. | Sapium insigne 4,677 1,598 0
15. | Schima wallichii 4,677 1,598 9
16. | Shorea robusta 31,960 10,910 0
17. | Syzygium cumini 260 89 0
18. | Terminalia alata 8,315 2,841 0

Total 89,643 30,618 2,443

Source: Supplemental EIA Survey, JICA Study Team, 2006

Table 1.2-4 Estimated Number of Timber Tree Species in the Project Facility Sites’

SN | Management Types Number of trees
National Forest
1. | Shorea robusta 25,743
2. | Schima wallichii 3,174
3. | Acacia catechu 1,858
4. | Lagerstroemia parviflora 150
5. | Ligustrum confusum 1,806
6. | Mallotus philippensis 602
7. | Pterospermum lanceaefolium 1,806
8. | Sapium insigne 1,505
Total National Forest 36,644
Community
1. | Dalbergia sisoo Roxb. 2,407
Total Community Forest 2,407
Private Forest
1. | Dalbergia sisoo Roxb. 212
Total Private Forest 212
Grand Total 39,263

Source: Supplemental EIA Survey, JICA Study Team, 2006

1

revised.

Since the project facility sites were redesigned after the completion of the Field Survey, these estimates shall be

c-11

SREAMKINSH - BRIEHRNSH




KIN=WEP yIN—5F 1« KHHEBFHERE
REMSERLR—

Ta Y7 SIS E ORI, FAOIESCHT R ORELR & JEIL DA - BRI KEFE L TR
D BRI K DM & B OB R IT, 15 OBREHRZEICA DR L KT, HFAROHE
KA K DRI OB R E% Table 1.2-5 (Zr L, TOHEKEZEEHE LT7-H D% Table 1.2-6 |27~
—g—o

Table 1.2-5 Annual Forest Resource Production Losses in the Project Area?

Forest Resource Reservoir Area Project Facility Total
FSL 415m Site

National Forest
Annual Timber Production Loss (m®) 1,868 512 2,380
Annual Fuel Wood production Loss (m®) 1,233 338 1,571
Annual Feed Resource Production Loss 6,756 489 7,245
(LY)
Community forest
Annual Timber Production Loss (m®) 666 46 712
Annual Fuel Wood production Loss (m°) 439 30 469
Annual Feed Resource Production Loss 2,308 133 2,441
(LY)
Private Forest
Annual Timber Production Loss (m°) 27 4 31
Annual Fuel Wood production Loss (m®) 18 3 21
Annual Feed Resource Production Loss 138 12 150
(LY)
Grassland
Annual Feed Resource Production Loss 60 5 65
(LY)
Shrub land
Annual Feed Resource Production Loss 466 121 587
(LY)

Note: Annual Timber harvest is calculated estimating 5% of standing crops
Annual Fuel Wood harvest is calculated estimating 3.3% of standing crops
Annual feed resource harvest from grass land is calculated 0.7 LU/ha
Annual feed resource harvest from shrub land is calculated 26 LU/ha
Annual feed resource harvest from forest land is calculated 26 LU/ha

2 Since the project facility sites were redesigned after the completion of the Field Survey, these estimates need to be
revised.

SREAMKINSH - BRIEHRNSH
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Table 1.2-6  Annual Forest Resource Production Losses in Monetary terms in the Project Area®

(Unit: million NRs.)

Forest Resource Reservoir Area Project Facility Total
FSL 415m Site

National Forest

Annual Timber Production Loss 10.27 2.82 13.09

Annual Fuel Wood Production Loss 3.27 0.90 4.17

Annual Feed Resource Production Loss 3.38 0.24 3.62

Community forest

Annual Timber Production Loss 3.66 0.25 3.91

Annual Fuel Wood Production Loss 1.16 0.08 1.24

Annual Feed Resource Production Loss 1.15 0.07 1.22

Private Forest

Annual Timber Production Loss 0.15 0.02 0.17

Annual Fuel Wood Production Loss 0.05 0.01 0.06

Annual Feed Resource Production Loss 0.07 0.01 0.08

Grassland

Annual Feed Resource Production Loss 0.03 0.0025 0.033

Shrub land

Annual Feed Resource Production Loss 0.23 0.06 0.29

Note: Timber round wood = NRs. 5500/m> Averaged from the costs of forest timber Forest Regulation 1995
Fuel wood = NRs. 2650/m® Averaged from the costs small sized forest products, Forest Regulation 1995
Feed Resource loss = NRs. 500/LU

1.3 HEENELSIUVER

131 EERNE

111 TR X D1, #Hix 722 A T OBMRB IR T EHIC /T 5 Z & B nhoite
3, TRRR DRI AR GBI T2 < B 2 I Ui & 0 LTV %, - THRTK
HOEFRIZ X0 RO — BRI DD, LI E LT 2 BFEOMEREZ BERT 50T
7220, o T, I KMIERRIC K D BREA~ORERIRIT, LV TOMBOREE VD K

DT, KON DR & MRPEY) ORBS -+ 7 - B2E) (CxET 2 MfifER T LD, L
T, AR LOEERE I T CRERE AR 2T,

(1) s
R BB SCERRIREN L » TERBUL FU OB 2 B+ 572012, LFD X 95 7
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- THEXy U IROTEES Y T TORE AN TOHOM AL, B EE T THES v
TRGBE X v IR AR oM EEE G T D,
- EBRIEEBICXDITBOBM COMKBEDOEEL, FEREFITEHEETLEAT D,

(2) IHEHRHF

FHAEMNE, WS AKEICAR D BMMIEOREIC SN T NEA LiEmatTt o7z, TORE,
B DRE L 1 AROHRERIZ D & 25 KO 21T 5 BT OHMIE O BLE (2006 3817 D [k
& Z oMo AT O 72D DFER]) (2D Z L THEEME b, Tili/KAL 415 m KFlZ
R\ T DRIAREITIA 16 TARTH Y, UEE L COMMWAEIIK 400 TARL D, 2D
B34 % I S5 District Department (2 & 2 5EHIFHEIC KRS A D D,

RHIAHIE D 72D ORERIT, TX DRV KON EFR UL XA T O/KEFAL, Hiko
EMSERME & AR ORFEHNIEZ HEFFT 5 2 L 2 B E T 5, 16> THEMRO AN FEHE L
TIEH—BFEOREA TI37e < | BRIk OB A BFEREME T 2 2 L 2 AR L35, iz
X, IRACHBIMR O A IR, ESEBHE T & 2 Terminalia alata (Saj) & F-AEHFE T 3 5 Albizia
chinensis Z A9~ %, VD EEABARIZ % L CTid, Schima wallichii (Chilaune), Bauhinia vahlii
(Bhorla) and Desmodium oojeinense (Sadan) & DfE KB Z N T 5, TR Y7 /X%y
Y MIZkF L CiL, Dalbergia sisoo (Sisoo), Acacia catechu (Khair), Bombax ceiba (Simal), Sapium
insigne (Khirro)<5 ZHEAk 3~ 5, MEMAROBALL, MRS & %% % . Table 1.3-212777,

BARIZOWNTIEL, FTAEICK LT HHOMME & & HICEEROMEICE SO THIET 5,
F I HOTOHRMFAE 7V —FITHF Al ST B GRS DU T HT R AR O R R <0 e et
EFEIIG Ui e S b, ZNHOBKROZ L BT 4 )IIEVOIRWEATICALE L, ¥
BT D2 DB TH D, WiAKAL 415 mTIFBOREITEN LS 5 5 D DK 900 45 D A
YNRN=mFT DT ODAERBDIR L O HBEZT D, M LEWIEITET DHiEIL. &
MR OBEIZHES (Table 1.3-2),

132 EEENXOER
(1) ZERREE
T AL T ORI O KERE H % Table 1.3-1127~ 7,

Table 1.3-1 Cost for Clearing the Vegetation in the Reservoir at FSL 415 m

SN Management Types Million NRs.
1. National Forest (Protection Forest) 2.73
. Community Forest 0.93
3. Private Forest 0.06
Total 3.72
Note: The cost calculation is based on Forest Norms, 2003 for area delineation, resource accounting and clearing
activities.
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Table 1.3-2 Estimate of Forestry Loss due to Reservoir at FSL 415 m and Associated Compensation

Commercial Replacement Project Area Losses- Reservoir Current Estimate Based on:
Trees & at 1:25 Trees | ha (Area required for | Compensation
Other Assets MOAF plantation 1:25, ha) NRs ‘000

1. National Forest NRs 280,000/ha of Replacement Trees as per average
Timber — Tree Numbers 126,287 3,157,175 3115 (717.5) 198,900 of NESS Supplementary EIA & Sindhuli Roads
Fuel Wood — m° R - - Construction  Project (SRCP) Agreement with
Fodder Resources -LU i i N Department of Forestry (DoF)
2. Community Forest NRs 5,500/m3 of timber (DoF Reg’n)
Exgg :/l—lrﬁfn?%r?bers 33’%2 825’625_ 105.6 (187.6) iggég NRs 2,650/ m3 of fuel wood (DoF Reg’n)
Fuel Wood - m* 469 - 6,214 : .
Fodder Resources-LU 2,441 i 6103 | NRs 500 per Livestock Unit (LU)

. There is a need to consider Fuel wood & Fodder
3. Private Forest Resources in Community Forests
Timber — Tree Numbers 2,665 - 5.29 -
Timber — Volume — m° 623 - - 3,427 SProduction loss for 5 years will be compensated.
Fuel Wood — m° - - - -
4. Grass & Shrubland-LU 652 - 102.5 1,630
5. Totals of All Lands
Timber — Tree Numbers 159,703 3,982,800 250,914
Timber — Volume —m® 1,335 - 23,007
Fuel Wood — m3 469 - 6,214
Fodder Resources - LU 3,093 - 7,733
Total Forest Land Losses 287,868

6. TOTAL FOREST
LANDS

422.39 (905.1)

5 — MBS
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BEFFEIAD R E 24 9 A CEFAAMIEE 217\, WLk, TehoiE, mAgE, B, WL
OEBHEICET 205N ) 2 MOMERR SN, T OREE, CITES. IUCNE L %S — L EB

JFU A MICRHR S NT2% < ORGERMPFET D 2 L3

R,

Z OHIZIL, Table 2.1-11Z

779 & 9 1ZBengal Tiger, Sloth Bear, Himalayan Black Bear, Common Otter’3 & $£41%, Bengal
Tigerld, KL~V X0 @mWAREESITR LN EHME SN TND D, ZOFEEICHOWTIE
Lo & LA,

Table 2.1-1 Mammals of the Project Area

Conservation Status
SN. Common Names Scientific Names Local Name CITES IUCN GON
Annex

1 Rhesus monkey Macaca mulata Bandar 2 LR/nt
2 Assamese monkey Macaca assamensis | Asami Bandar 2 VU P
3 Jungle cat Felis chaus Ban Biralo 2 LR/lc
4 Common leopard Panthera pardus Chituwa 1 LR/lc
5 Jackal Canies aureus Syal 3
6 Clouded leopard Neofelis  nebulosa | Dhwanse Chituwa 1 VU P
7 Rabbit Lepus sps. Kharayo
8 Porcupine Hystrix indica Dumsi
9 Barking deer Muntiacus muntjak Ratuwa Mirga
10 Sloth bear Melursus ursinus Kathe Bhalu 1 VU
11 Royal Bengal tiger* Panthera tigris Bagh 1 EN P
12 Mongoose Herpestes sps. Nyauri Musa
13 Yellow throated martin | Martes flavigula Malsapro 3
14 Common rat Rattus rattus Musa
15. | Squirrel Funambulus sp. Lokharke
16. Bats NA Chamera
17 Common Otter Lutra Lutra Ontt VU
18 Langur Monkey Semnopithecus Langur (Kalo bander) LR/nt

entellus Syn.

Preshytis entellus
19 Bengal Fox Vulpes bengalensis Fauro 3 DD
20 | Wild boar Sus Scrofa Bandel
21 Himalayan black bear Selenaractos Kalo bhalu 1 VU

thibetanus
22 | Wolf** Canis sp Byanso | Lr/ic
23 Palm civet cat Pagume larvata Bharse
24 NA NA Hapsilo
25 Red fox* Vulpes vulpes Rato Fyauro 3 LR/ic
26 | Flying squirrel* Petaurista sp. Udne lokharke
27 Leopard cat* Felis bengalensis Chari bagh 1 LR/ic P

Note: EN = Endangered, VU = Vulnerable, LR/Ic = Lower Risk/ least concern, LR/nt= Lower Risk/near threatened,

P = Protected by law
Most species confirmed by several Discussion Groups
NA = Name not available

* Reported but presence is doubtful

SREAMKINSH - BRIEHRNSH
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Table 2.1-212779 & 912, FF 17 FAHOME B, WA A RH Tl ST s, ir
KL FIREIC BN T T X TOREBEDAEN IR SN T WD, —F, Ik Bt K07 m
V7 MEgt A MZIVTldHouse Lizard, Garden Lizard, Frog, Toad, Green or Bamboo Pit
Viper¥ L T8, Rat SnakeZ sl STV 5, i 4172 17 f%HD 5 HGolden Monitor Lizard &
Rat SnakeZ3Z #1241 “Lower Risk/Near Threatened” 35 LU “Lower Risk/Least Concerned” & L
TIUCNL > FU X MIEHENTWD, Zhb 2 FEOEMIIR/N—/VEICBW TEMIC R
SN TWD, MMz T2 FEMEACITES Annex |, 3 FFHNSCITES Annex INZH £ 5,

Table 2.1-2 Reported Reptiles and Amphibians of the Project Area

Conservation Status
SN Common Names Scientific Names Local Name CITES
Annex IUCN | GON
1 |House lizard Hemidactylus flaviviridis | Mausuli
2 |Garden lizard Calotes versicolor Chheparo
3 | Golden Monitor Lizard Varanus flavescens Sun Gohoro | LR/Ic | Protected
4 | Bengal Monitor Lizard Varanus bengalensis Bhainse Gohoro
5 |Frog Eg\é)rli%k;atrachus (Rana) Bhaguto I
6 |Toad Bufo melanostictus Khasre Bhaguto
7 |Blanford’s frog Paa.blanfordii Paha
8 | Water skipping frog Euphlyctis cyanophlyctis | Tike paha
9 |Green pond frog Euphlyctis hexaductilus Bhyaguto
10 |Green or Bamboo pit viper | Trimeresurus spp. Haryau I
11 |Rat snake Ptyas mucosus Dhaman I LR/nt | Protected
12 | Asiatic rock python Python molurus Ajingar 1
13 | Bioncellate cobra Naja naja naja Goman
14 | Checkered keelback Xenochrophis piscator Pani sarpa
15 | Spotted ground skink Sphenomorphus maculatus | Bhanu mungre
16 gnc;Ténon bronze back tree Dendrelaphis tristis ;Jacri;z or Sirise
17 | Common blind snake Ramphotyphlops braminus | Teli

EN = Endangered, LR/Ic = Lower Risk/ least concern, LR/nt= Lower Risk/near threatened, VU = Vulnerable
Source: Supplemental EIA Survey, JICA, 2006.

213 B

Table 2.1-30 X 912 14 H 34 BHIJET 27 62 O BFEA T A R M CTHER STV D, K
5 55 D FART Kt FIE ORI BN TRIE SN TV D, EkSN-FfEHO 9 5, Vulture
(Gyps sp.) 1T/ 3= LEIZFIV T “Globally Threatened” (/3 ST\ 5, F£7-. Spot Billed
Ducks (Anas poecilorhyncha)7>CITES Appendix I, Eurasian Golden Oriole (Oriolus oriolus) 7%
Appendix 1V 2 MZZETF BTV 5,
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Table 2.1-3 Birds Recorded from the Project Area

SN Order Family Name of bird Scientific Name Habitat Conservation Migratory
Status Status
1. Passeriformes Sturnidae Jungle Myna Acridotheres fuscus - - -
2. Passeriformes Sturnidae Common Myna Acridotheres tristis R, Sv, AG - R
3. Passeriformes Nectariniidae Crimson Sunbird Aethopyga sipraja R, AG, Sv - R
4. Gruiformes Raliidae White-breasted Waterhen Amaurornis phoenicurus F, Sv - R
5. | Anseriformes Anatidae Mallard* Anas platyrhynchos Wa, F, Sv - R
6. Anseriformes Anatidae Spot-billed Duck* Anas poecilorhyncha Wa CITES I M (Wv)
7. Ciconiformes Ardeidae Indian Pond Heron Ardeola grayii Wa - R, M (Wv)
8. Strigiformes Strigidae Spotted Owlet Athene brama Wa, Sv - R
9. Ciconiformes Ardeidae Cattle Egret Bubulcus ibis AG R - R
10. | Passeriformes Turdidae White-capped Water | Chaimarrornis Wa, AG, Sv - R
Redstart leucocephalus
11. | Ciconiformes Ciconidae Wooly necked Stork Ciconia episcopus Wa - R
12. | Apodiformes Apodidae Himalayan Swiftlet Collocalia brevirostris Ag, Wa - R
13. | Columbiformes Columbidae Rock Pigeon Columba livia F, Sv - R
14. | Passeriformes Turdidae Oriental Magpie Robin Copsychus saularis R - R
15. | Passeriformes Corvidae Large-billed Crow Corvus macrorhynchos F, Sv, AG - R
16. | Passeriformes Corvidae House Crow Corvus splendens F R, Sv - R
17. | Cuculiformes Cuculidae Eurasian Cuckoo Cuculus canorus R, Sv - R
18. | Cuculiformes Cuculidae Indian Cuckoo * Cuculus micropterus F, Sv - M (Sv)
19. | Passeriformes Corvidae Rufous Treepie Dendrocitta vagabunda F, Sv - M (Sv)
20. | Piciformes Picidae Fulvous-breasted Dendrocopos macei F, Sv - R
Woodpecker
21. | Passeriformes Dicaeidae Fire-breasted Flowerpecker | Dicaeum ignipectus F, Sv - R
22. | Passeriformes Dicruridae Black Drongo Dicrurus macrocercus F, Sv - R
23. | Ciconiformes Ardeidae Little Egret Egretta garzetta R, Sv, AG - R
24. | Cuculiformes Cuculidae Asian Koel Eudynamys scolopacea Wa, Sv - R
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SN Order Family Name of bird Scientific Name Habitat Conservation Migratory
Status Status

25. | Galliformes Phasianidae Black Francolin Francolinus francolinus F, Sv, AG - R

26. | Galliformes Phasianidae Red Junglefowl* Gallus gallus F, AG, Sv - R

27. | Charadriformes | Accipitridae Vulture* Gyps sp. F, AG, Sv GT R

28. | Coraciformes Alcedinidae White-throated Kingfisher Halcyon smyrnensis F - R

29. | Cuculiformes Cuculidae Common Hawk Cuckoo* Hierococcyx varius Sv - R

30. | Passeriformes Hirudinidae Barn Swallow Hirundo rustica Wa, AG, Sv - R

31. | Passeriformes Laniidae Long-tailed Shrike* Lanius schach F - R

32. | Galliformes Phasianidae Kalij Pheasant* Lophura leucomelana R, AG, Wa - R, M (Sv)

33. | Piciformes Capitonidae Blue-throated Barbet Megalaima asiatica Sv,Ag, F - R

34. Order Family Name of bird Scientific Name F - R

35. | Piciformes Capitonidae Great Barbet Megalaima virens F, Sv - R

36. | Coraciformes Meropidae Chestnut-headed Bee-eater Merops leschenaultia F - R

37. | Charadriformes | Accipitridae Black Kite Milvus migrans F, Wa - R, M (Sv)

38. | Passeriformes Motacillidae White Wagtail Motacilla alba R - R, M (Wv)

39. | Passeriformes Motacillidae Yellow wagtail Motacilla flava Wa - R, M (Wv)

40. | Passeriformes Motacillidae White browed wagtail Motacilla maderaspatensis | Wa - M (Wv)

41. | Passeriformes Turdidae Blue Whistling Thrush Myophonus caeruleus Wa - R

42. | Charadriformes Accipitridae Egyptian Vulture Neophron percnopterus F, Wa - R

43. | Passeriformes Oriolidae Eurasian Golden Oriole Oriolus oriolus Sv,R CITES 11 R

44. | Passeriformes Paridae Great Tit Parus major F, Sv - M (Sv)

45. | Passeriformes Paridae Black-lored Tit Parus xanthogenys F - R

46. | Passeriformes Ploceidae House Sparrow Passer domesticus F - R

47. | Passeriformes Ploceidae Eurasian Tree Sparrow Passer montanus R, Sv, AG - R

48. | Passeriformes Ploceidae Russet Sparrow Passer rutilans R, AG, Sv - R

49. | Galliformes Phasianidae Indian Peafowl!* Pavo cristatus F, AG, Sv - R

50. | Gruiformes Phalacrocoracide | Little Cormorant* Phalacrocorax niger F - R

51. | Psittaciformes Psittacidae Rose-ringed Parakeet Psittacula krameri Wa - R, M (Wv)

52. | Passeriformes Pycnonotidae Red-vented Bulbul Pycnonotus cafer F, Sv, AG - R

53. | Passeriformes Turdidae Pied Bushchat Saxicola caprata R, Sv, AG - R

54. | Passeriformes Turdidae Common Stonechat Saxicola torguata Sv, AG - R

55. | Passeriformes Sylviidae Black-browed Warbler Seicercus burkii Sv, AG - R, M (Wv)

56. | Charadriformes | Accipitridae Hodgson’s Hawk Eagle Spizaetus nipalensis F - R

57. | Passeriformes Timaliidae Black-chinned Babbler Stachyris pyrrhops AG R F - R

58. | Columbiformes Columbidae Spotted Dove Streptopelia chinensis F, Sv - R

59. | Passeriformes Sturnidae Chestnut-tailed starling Sturnus malabaricus Sv - M (Wv)
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SN Order Family Name of bird Scientific Name Habitat Conservation Migratory
Status Status

60. | Passeriformes Sylviidae Lesser Whitethroat Sylvia curruca AG, R, Sv R

61. | Upupiformes Upupidae Common Hoopoe* Upupa epops F R

62. | Passeriformes Corvidae Red billed Blue Magpie* Urocissa flavirostris Wa R

Charadriformes

Charadriidae

River Lapwing

Vanellus duvaucelii

Note: * Species recorded from questionnaire survey

CITES | - Listed in CITES Appendix I, CITES Il — Listed in CITES Appendix Il and GT — Globally Threatened

R= Residental, M= Migratory, Sv= Summer visitor, Wv= Winter visitor (Categorization based on Inskipp et al. 1991) Wa = Water, AG = Agricultural Land and Grassland,
Sv = Scrubby Vegetation, R = House, F = Forest
Source: Supplemental EIA Survey, JICA Study Team, 2006

4 —MNBESH

EYUN S LAV RLBU—NE

EeEm4



¥¢-0

RSEUSTYH - RSEUHEHaS

Table 2.1-4 Butterflies and Moths Recorded from the Project Area

SN | Family Name Scientific Name | Conservation Butterfly (B) Sampling Sites Total
Status or Moth (M)
| Il i v \% VI
1. Papilionidae Lime Swallowtail* Papilio demoleus - B + - + - - 3
2 Papilionidae Common Rose* Pachilopta - B - - - - + 2
aristolochiae
3. Papilionidae * Papilio polytes - B - - + + + 4
4, Pieridae Chocolate Albatross* | Catophaga - B - - - - - 1
lycida
5. Pieridae Psyche* Leptosia nina - B - - - - + -
6. Pieridae Lemon Emigrant* Catopsilia - B + + - + - +
pomona
7. Pieridae * Terias sp. - B + + + + + 6
8. Lycaenidae Flufft Tit* Zeltus amasa - B - - - - - 1
9. Lycaenidae Angled Pierrot Caleta caleta - B - - - - - 1
10. | Lycaenidae Dark Grass Blue* Zizeeria - B + + + + + 6
karsandra
11. | Lycaenidae * Celastrina sp. - B + + + 6
12. | Lycaenidae Albulina sp. - B - + - 4
13. | Nemeobiidae | Mixed Punch Dodona ouida - B - - - + - - 1
14. | Nemeobiidae | Dark Judy Abisara fylla - B - - - + + + 3
15. | Nemeobiidae | Punchinello* Zemeros flegyas - B - - - - + - 1
16. | Nymphalidae | Vagrant* Vagrans egista - B - - - - + - 1
17. | Nymphalidae | Lemon Pansy* Precis lemonias - B + + - + + + 5
18. | Nymphalidae | Orange Oak Leaf* Kallima inachus - B - - - - + - 1
19. | Nymphalidae | Sergeant Major Aborta ganga - B - - - + + - 2
20. | Nymphalidae | Himalayan Sergeant* | Athyma opalina - B - - - - - + 1
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SN | Family Name Scientific Name | Conservation Butterfly (B) Sampling Sites Total
Status or Moth (M)
I I v VI
21. | Nymphalidae | Staff Sergeant* Athyma - B + + + + 6
selenophora
22. | Nymphalidae | Common Lascar* Pantoporia - B - - + - 3
hordonia
23. | Nymphalidae | Small Yellow Sailer Neptis miah - B + + - - 2
24. | Nymphalidae | Common Earl Tanaecia julii - B - + - - 2
25. | Nymphalidae | Grey Count Tanaecia lepidae - B - + - 2
26. | Nymphalidae | Common Castor* Ariadne merione - B - + - - 1
27. | Satyridae Bamboo Treebrown* | Lethe europa - B - + + - 2
28. | Satyridae Banded Treebrown* Lethe confusa - B - - - - 1
29. | Satyridae Angled Red Forester* | Nemetis - B - - - + 2
chandica
30. | Satyridae Spotted Palmfly* Elymnias - B - + + + 4
malelas
31. | Satyridae Brand Bushbrown* Mycalesis - B - - - - 1
mineus
32. | Satyridae Moores Bushbrown* | Mycalesis heri - B - + - 3
33. | Satyridae Wood Mason’s | Mycalesis - B + - - 3
Bushbrown suavolens
34. | Satyridae Lepcha Bushbrown* | Mycalesis lepcha - B - - + +
35. | Satyridae Junglebrown* Orsotrioena - B + - - -
medus
36. | Satyridae Himalayan Fivering Ypthima sakra - B - - - 2
37. | Satyridae Common Fivering* Ypthima baldus - B + + 5
38. | Satyridae Common Fourring* Ypthima huebneri - B - + 3
39. | Satyridae Hannyngton’s Ypthima - B - - + - 2
Fivering* hannyngtoni
40. | Danidae Plain Tiger* Danaus - B + + + + 6
chrysippus
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SN | Family Name Scientific Name | Conservation Butterfly (B) Sampling Sites Total
Status or Moth (M)
Il i v \ VI
41. | Danidae Common Tiger* Danaus genutia - B - - + + 4
42. | Danidae Chocolate Tiger* Parantica - B + + - 5
melaneus
43. | Danidae * Eupolea sp. - B + + + + 6
44. | Hesperiidae Great Swift* Pelopidas - B - - - - 1
assamensis
45. | Noctuidae * Fodina pallala - M - - - - - 1
46. | Euplerotidae * Nisaga sp. - M - - - + - 1

* Species whose photograph is taken in the field
Note : None of the species are listed under conservation lists
Source: Supplemental EIA Survey, JICA Study Team, 2006
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Table 2.3-1 Mitigation Cost on Wildlife

Particulars Total Cost
Million NRs
Capture & Release of Wildlife including 2 Reptile Species 0.5
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Table 2.4-1 Monitoring Parameters Schedule

Monitoring Parameter Frequency
Habitat Loss around project sites Every four month, construction phase
Species Occurrence around project sites Every four month, construction phase
Construction disturbances around project sites | Weekly monitoring, construction phase
Mitigation measures compliance Every four month, construction phase

242 EFZRYVSTEHR
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Table 2.4-2 Monitoring Cost on Wildlife

Monitoring Item Total Cost
Million NRs
Monitoring during the Construction 1
Monitoring during the Operation (for 20 years) 1.2
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Table 3.1-1 Fish Species Composition

S.No Scientific Name English Name Local Name No. No. Total %
Fishin | Fishin
July October
1. | Anguilla bengalensis Torrent catfish Raj Bam
2. | Amblyceps mangois Fresh water Eel Bidur 1 1 0.56
3. Barilius barila Minor carp Faketa 22 8 28 15
4. Barilius bendilisis Minor carp Faketa 13 13 7.30
5. Barilius barna Minor carp Pate Faketa
6. | Bagarius bagarius Gaint Catfish Gounch
7. Botia almorhae Loach Baghi 1 2 3 1.68
8. | Chagunius chagunio Carp Gadeni 5 5 10 5.61
9. | Channa stritus Murrels Hile
10. | Channa punctatus Murrels Hile 1 1 0.56
11 | Channa gachua Murrels Hile 2 2 1.12
12 | Crossocheilus latius Stone roller Lohare
13 | Garra annandalei Stone roller Lohari, Buduna 3 3 1.68
14 | Garra goytla Stone roller Buduna 2 11 13 7.30
15 | Glyptothorax Catfish Kavre 1 1 0.56
trilineatus
16 | Glyptothorax telchitta | Catfish Kotle 14 14 7.86
17 | Glypothorax cavia Catfish Kataga 1 1 0.56
18 | Glyptosternum blythii | Catfish Tilkabre
19 | Labeo dero Minor carp Gardi 9 13 22 12.35
20 | Labeo angra Minor carp Gardi,Thed/Han 2 3 5 2.80
dey
21 | Mastacembelus Spiny eel Bam 4 1 5 2.80
armathus
22 | Mystus aor - Tanger 1 0.56
23 | Neolissocheilus Copper Mahseer Katle 13 11 23 12.92
hexagonolepis
24 | Noemacheilus rupicola | Stone loach Gadela 8 8 4.49
25 | Noemacheilus rupicola | Stone loach Gadela 2 2 1.12
var inglish
26 | Noemacheilus botia Stone loach Gadela
27 | Noemacheilus bevani Stone loach Gadela
28 | Pseudocheneis Catfish Katanga, Kabre 2 2 1.12
sulcautus
29 | Puntius conchonius Barbs Karange 1 3 4 2.24
30 | Clupisoma garua - Jalkapoor 1 2 3 1.68
31 | Semiplotus semiplotus | - Khurpe
32 | Schizothorax Snow trout Buche Asala
plagioustomus
33 | Schizothoraichthys Snow trout Chuhhe Asala
progastus
34 | Schizothorax Snow trout Asala 1 1 0.56
richarsonii
35 | Tor Putitora (Ham) Golden Mahseer Pahelo Sahar 10 1 11 6.17
36 | Tor Tor (Ham) Mahseer Sahar 1*
Total 100 78 178 100

* observed only
Source: Supplemental EIA Survey, JICA Study Team, 2006
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Table 3.1-2 Migratory Life History of the Long Distance Migrant Fishes of the Project Area

Scientific Name

Migratory Pattern (Months)
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Table 3.1-3 Migratory Life History of the Mid -Range Migrant Fishes of the Project Area

Scientific Name

Migratory pattern

J J

Labeo dero (Minor carp)
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Labeo angra (Minor carp)

Neolissochilus
hexagonolepis
(Copper Mahseer)

Chagunius chagunio_(Rewa)
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f
f
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f
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Schizothoraichthys
progastus
(Point nosed snow trout)

Schizothorax richarsonii
(Snow trout)

Schizothorax plagiostomus
(Snow trout)

f
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Table 3.1-4 Confirmed Spawning Ground and Nursery or Fry Rearing Areas

SN River Stretch Spawning and Suitable for Species
Nursery or Rearing
Ground

1 | Bhimad near Wantan | There is small isolated | Fries and fingerlings of Snow trout, Copper mahseer and
Khola and near | pool Golden mahseer were seen. They are netted out for
upstream area confirmation. Algal bloom and insect larvae serving as fish

food are plentiful.

2 | Bhimad to Phedi | Seti river joined by | Fry and fingerlings of Copper mahseer, Mahseer and
Khola confluence Jange and  Phedi | Minor carp and Torrent minnows sheltering in algal bed
Good for Hatchery Khola. and crevices of stones

3 | Dam to Seti and Madi | Spawning and nursery | Fry, fingerling and adult fish were observed in isolated
confluence area at the upstream of | pools. Copper mahseer, Mahseer, Minor carp and

Damauli Bazaar Catfishes are the major species.

4 | The Madi and Seti | Nursery is found at left | High species diversity, fish larval fingerlings were seen.

confluence at Damauli | bank just below the | Several dead fry of snow trout and Mahseer were
Damouli town. collected. Besides these fry of Minor carps, Torrent
minnows and Stonerollers are the commercially important

species noted in this stretch of river.

5 | Seti river near | Proposed powerhouse | Fingerlings of Torrent minnows, Loach, Spiny eel, Stone
powerhouse Betani and tail water release | roller, Deep-bodied mahseers, Snow trout and Catfishes
Good for Hatchery site

3.1.4 EHEE

36 FRIHDAD H B, HAEARDIUCNL v R U A MIEHENTWD DI,
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Table 3.1-5 Status of the Conservation

S.N Scientific Name Local Name English Name Status of
conservation
1. Anguilla bengalensis Fresh water Eel Raj Bam R
2. Amblyceps mangois Torrent catfish Bidur R
3. Barilius barila Minor carp Faketa C
4, Barilius bendilisis Minor carp Faketa C
5. Barilius barna Minor carp Pate Faketa C
6. Bagarius bagarius Giant catfish Gounch C
7. Botia almorhae Loach Baghi |
8. Chagunius chagunio Carp Gadeni \%
9. Channa striatus Murrel Hile O
10. | Channa punctatus Murrel Hile O
11. | Channa gachua Murrel Hile C
12. | Crossocheilus latius Stone roller Lohare C
13. | Garra annandalei Stone roller Lohari, Buduna C
14. | Garragoytla Stone roller Buduna C
15. | Glyptothorax trilineatus Catfish Kavre C
16. | Glyptothorax telchitta Catfish Telcapre, Kotle C
17. | Glypothorax cavia Catfish Kataga C
18. | Glyptosternum blythii Catfish Tilkabre R
19. | Labeo dero Minor carp Gardi C
20. | Labeo angr Minor carp Gardi, Thed/Handey C
21. | Mastacembelus armatus Spiny eel Bam C
22. | Mystus aor - Tenger C
23. | Neolissochilus hexagonolepis Copper Mahseer Katle V
24 | Noemacheilus rupicola Stone loach Gadela C
25. | Noemacheilus rupicola var inglish | Stone loach Gadela C
26. | Noemacheilus botia Stone loach Gadela C
27. | Noemacheilus bevani Stone loach Gadela C
28. | Pseudocheneis sulcatus Catfish Katanga, Kabre 0
29. | Puntius conchonius Barbs Karange,Bhite C
30. | Clupisoma garua - Jalkapoor C
31. | Semiplotus semiplotus - Khurpe C
32. | Schizothorax plagiostomus Snow trout Buche Asala \
33. | Schizotharx richarsonii Snow trout Asala \Y
34. | Schizothoraichthys progastus Snow trout Chuhhe Asala \%
35. | Tor putitora Golden Mahseer Pahelo Sahar \%
36. | Tortor Deep-bodied Mahseer Sahar E
Note: V = Vulnerable, R = Rare, O = Occasional, C = Common, E = Endangered, | = Insufficiently know
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|\Z Bote, Magar, Gurung ¥ X O Kumal EEIFMMOREE L TL 7 J=— 9 HRYTH
DVET5, BE., NELEZAIZEZRERETHY . RESP O LG5I T 2BETHD, 1
BFTORDOMHEEITIRE SIZL D23, 1kg H720 NRs. 140~160 FRETH 5,

3.16 RBRENGTEEM

RH#EOBEINOEEL SN TWARWAIETH - TH ., Hsko (Al ORRFIEENZ BV CEE
WL ONDOAFENIHER SN TWD, AR L ORRFERIC B A%E 4 Table 3.1-6127~7,
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Table 3.1-6 Economic Value of the Fish Species of the Project Area

SN Scientific Name English Name Local Name Economic important
1. Anguilla bengalensis Torrent catfish Raj Bam Oily fish 1,L, 3
2. Amblyceps mangois Fresh water Eel Bidur 1L
3. Barilius barila Minor carp Faketa 1M
4, Barilius bendilisis Minor carp Faketa 1M
5. Barilius barna Minor carp Pate Faketa 1M
6. Bagarius bagarius Gaint Catfish Gounch 1L
7. Botia almorhae Loach Baghi 1L
8. Chagunius chagunio Carp Gadeni 1M,2.3
9. Channa stritus Murrels Hile 1L
10. | Channa punctatus Murrels Hile 1L
11. | Channa gachua Murrels Hile 1,L
12. | Crossocheilus latius Stone roller Lohare 1M
13. | Garra annandalei Stone roller Lohari, Buduna 1M
14. | Garragoytla Stone roller Buduna 1,M
15. | Glyptothorax trilineatus | Catfish Kavre 1,M
16. | Glyptothorax telchitta Catfish Kotle 1,M
17. | Glypothorax cavia Catfish Kataga 1,M
18. | Glyptosternum blythii Catfish Tilkabre 1L
19. | Labeo dero Minor carp Gardi 1,H
20. | Labeo angra Minor carp Gardi, Thed/Handey 1M
21. | Mastacembelus Spiny eel Bam 1M

armathus

22. | Mystus aor - Tanger 1H
23. | Neolissocheilus Copper Mahseer Katle 1,H

hexagonolepis
24 | Noemacheilus rupicola | Stone loach Gadela 1L

25. | Noemacheilus rupicola | Stone loach Gadela 1L

var inglish

26. | Noemacheilus botia Stone loach Gadela 1,L
27. | Noemacheilus bevani Stone loach Gadela 1L
28. | Pseudocheneis Catfish Katanga, Kabre 1,M

sulcautus

29. | Puntius conchonius Barbs Karange 1M
30. | Clupisoma garua - Jalkapoor 1,H
31. | Semiplotus semiplotus - Khurpe 1,H
32. | Schizothorax Snow trout Buche Asala 1,H

plagioustomus

33. | Schizothorax Snow trout Asala 1H

richarsonii

34. | Schizothoraichthys Snow trout Chuhhe Asala 1H

progastus

35. | Tor Putitora (Ham) Golden Mahseer Pahelo Sahar 1H,2,3
36. | Tor Tor (Ham) Mahseer Sahar 1H,2,3
ll\lgtlla:bod Value: L = Low food value H = High food value M = Medium food value

2 = Medicine

3 = Aguarium
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W77 N, BT 70 Ny, RBEE G, KEOEFHBIMIZ OV T LHES
1Tole M7 77 N T0H, 877 07 b 19 F, KAEER D 26 AR STV D,
TR ST KAEEDZ BN TR/ S—LESGHT “Rare” H 25\ T “Endangered” &IN5
I E N TV,

3.7 WEMISvo Ly, BMTISUU Y. BEXUKERR

IKAEDBEFHEEN IR EARRROAFEERRBRICB W TR BEELZER CTH Y | BHEHEOADRE
Lo T A,

(1) FEDOHERL, oA/~ — B LSRN
EBUARA—VUEDRNIZ, 5 B 70 HOMYW T T > b TR G N TIE S iz
(Annex C.3.1.2& ) , FHA % G itk Crodk X du7- 2% H 1%, Bacillariophyceae, Cyanophyceae,
Cholorophyceae. Phyrophyceaess J UtXanthophyceae T~ 7=, FRESINTW=E BV | Y
T P OO KOS, EUOA—UFRTLD G BROT R E o T
(Table 3.1-7) .

Table 3.1-7 Phytoplankton Species Recorded at Different Sampling Stations

S.N. Order Sampling Stations / Number of Species Recorded
1 2 3 4 5 6 7
J/o|jJ|jo}jJjo|lJ|jo|jJjo|lJ|jo|Jdj|o
1 Cyanophyceae 4 7 3 7 3 6 4 9 3 4 3 5 2 4
2 Phyrrophyceae cojo0}0}j2y0}(0|0|1}0|2]|J]0|0]0]O0
3 Xanthophyceae 0| 2 1 110202 1 1 10| 2 1|2
4 Bacillariophyceae 12 |26 | 13 |23 | 15|26 |11 |24 |12 |17 |11 |17 | 11 | 22
5 Chlorophyceae 3 (12| 4 |13, 3 |11|7|9|3|11]1)|8]|5]12
Total Species 19 |47 | 21 | 44 |21 | 45|22 |44 | 19 |33 |15 |32 | 19| 40

Note: J = July; O = October
Source: Supplemental EIA Survey, JICA Study Team, 2006

3 H 19 EOEYMT T 7 hra HEMRHIRNIC TE Y A= FORIKICEE SN
(Annex C.3.1.2), FiA&xIGHlskic T 2877 7 b OEEHIX, Rotifers, Cladocerais &
U'Copepoda CHERK S 415, £r, M. ZERMEIX. B A=V FORINLRIIHIT THLD T 5
(Table 3.1-8),
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Table 3.1-8 Zooplankton Species Recorded at Different Sampling Stations

S.N. Order Sampling Stations / Number of Species Recorded
1 2 3 4 5 6 7
J|]o|lJ|]Oo|lJ|O}|J|O|J|O|J|O]|J o]
1 | Rotifera 2 18| 215 31724 |3]5]3]3 3 7
2 | Copepoda 1/2(1]0(1|2]1|1]1 0|11 0 1
3 | Cladocera 1 (3|11 ]|1}2|1|3|2]|3|]0]|2 1 2
Total Species 4 (13| 4 |6 |5 |11|4|8 |6 |8]|4]|6 4 10

Note: J = July, O = October
Source: Supplemental EIA Survey, JICA Study Team, 2006

26 FEOKAEER RS, TR R GHMUK CRigk S 417z (Table 3.1-9), &b % < ORI FELI I
DX, AR Th o7, RbFEENE < Figk /- HiX, Ephemeroptera (5 ff) Th
v | %\ TDiptera (4 f) | Plecoptera (3 ) , Trichoptera (3 ff)) T - 7=, #<°%% H (Gastropoda)
b RLER S T,
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Table 3.1-9 List of Aquatic Insect Collected in the Different Sampling Stations

Species recorded At confluence Above At dam site At Bhimad
confluence Wangtang
Khola
J 0] J o] J (0] J (0]
S.No. | A. | Order Ephemeroptera
1 Baetis sp. + + + - + _ +
2 Cloeon simle - - - - - - -
3 Ecdyonurus sp - + - - - - - ¥
4 Heptogenia sp - - - - - - -
5 Caenis sp. - + + — + - +
B. | Order Plecoptera
6 Pelopteria sp. - - + - - — - -
7 Nemoura sp. - - - + - - -
8 Isoperla sp. - + - - - - -
C. | Order Trichoptera
9 Rhyarophila sp. - - - - - - —
10 Tabubus sp. - - - + - - _
11 Polycentropus sp. - + - - - + _ +
D. | Order Hemiptera
12 Gerris sp - - + + - - -
13 Hydrometra sp. - - - — - _ _
14 Nepa sp. - + - - - - - -
E. | Order Coleoptera
15 Whirligig beetle - - - - - + - +
16 Psephenus sp. + - + - - - - -
F. | Order Odonata
17 Libuella sp. + - + - - - - -
18 Cordulegaster sp. - + - - - - - -
G. | Order
Prosobranchiata
19 Potamopyrgus sp. - - - - - -
120 Lumnae sp. - - - - - -
H. | Order Diptera
21 Chironomus sp. - + + + + + - .
22 Tabanus sp. - - - - - - ¥
23 I. | Water penny beetle + + + - - + -
K | Class Crustacea
24 Cancer sp. - - - - - - - +
L | Phylum
Platyhelminthes
25 Water leech - - - - - - -
26 Dugesia sp. - - - - - - -
Total 06 09 13 07 02 10 00 1

Note: J = July; O = October
Source: Supplemental EIA Survey, JICA Study Team, 2006
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WAIOYH TV 7T, RS ESNIEEBII A TOY A N T o te, TOEEE LT
I KT KD KERBRRTEN T LE T EEZLND, BEMEMNERT S
2, HOREOEOHGEDSKUEED N LETH L0, HETIEINORERALILE
MoTo,

(2) A Gl T OB AR E D

Yo7 T ORERIT, A5 Hulsk TBacillariphyceae2MENL TH 0 . K 73%DHEY 7 T
7 N A ETu%, Chlorophyceaeds L UNCyanophyceae B 234 5.3~ 5 3, Table 3.1-10
WRT L 9T, ZOEIAIE 15.3%3 LUV 9.12%I21E X 72\ (Annex B.3.1.3 &),

Table 3.1-10 Phytoplankton Density of Different Order

SN Order Number/Liter Percentage Remarks
1. Cyanophyceae 1,500 9.12
2. Phyrophyceae 400 0.24
3. Xanthophyceae 3,200 1.94

4. Bacillarriphyceae 120,900 73.4 Very high
5. Chlorohyceae 25,200 15.3
Total Density 164,700 100

Source: Supplemental EIA Survey, JICA Study Team, 2006

ATF—2 a1 TERbEWEBEZRL, MORAT—2 9 IFREIC LI BREEOSHTH
% (Table 3.1-11),

Table 3.1-11 Phytoplankton Density at different Sampling Stations

S.N Station Number Number/Liter Percentage Remarks
1. 1 30,800 18.7
2. 2 24,600 14.94
3. 3 22,500 13.66
4, 4 24,800 15.06
5. 5 20,800 12.63
6. 6 19,100 11.6
7. 7 22,100 13.42
Total Density 164,700 100.01

Source: Supplemental EIA Survey, JICA Study Team, 2006

477 7 ko TlE, RotiferaH 23 MEIAE LD 67.3%% 58 Tuv%, Cladocerads L OF
Copepoda H IZZ €41 22.3%F L0 10.1% TH % (Table 3.1-12),
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Table 3.1-12  Zooplankton Density of Different Order

S.N Order Number/Liter Percentage Remarks
1. | Rotifera 1,880 67.63 Very high
2. | Copepoda 280 10.07
3. | Cladocera 620 22.30

Total Density 2,780 100

Source: Field Survey 2006

T N OMIBERBEEIZE ZDAT—3 9 T A E VY, Table 3.1-1312, )
Wy7'Z o N DORRIEIREE 2T,

Table 3.1-13  Zooplankton Density at different Sampling Stations/Locations

S.N Station Number Number/Liter Percentage Remarks
1 1 520 18.71
2 2 280 10.07
3 3 440 15.83
4 4 360 12.95
5 5 460 16.55
6 6 340 12.23
7 7 380 13.67
Total Density 2,780 100

3.2 ABBLIUKEEYI-HTIBERE

321 e

H AR L O FREMEICE T 283 THFE, RO O Mi-CER By (P o
ATV = BAV M F T T TN TIUF T BERBLEWE. BRI g
BTG O—RBEEM OBEFER LN L D | X LA SO T DI AERRRICH ~ @R
DFEL LTRSS 5, b B2 D &L HE SN D OB RE S 5 EENE
DORFETH D,

Beltar ® 145 THHIE, WFICITEBHA~DEBILVWEBESN LR, £ A= DOFHIIZ
TREICL D HWORH X ORI OEEZEMSEL R H 5, LNLRBL, £ A—
CEICBT HMNOBERS &b Lmn o, BRI K D KAEEY~ORBEITRE < 20
EEABND,

322 EER
(1) IGERNC & 5 2%

7 AT, FICWHICBWNTREO# LR R oD, mnar s U — ¥ A0,
b0t - REREES EERIEOBE 2T 5 Z LSR5, 12 OB BRI (P
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6 i, RERHE6 ) 25, AV 7Y A TRE STV D, N, BT 40X
L bR A pESN b LTl . X A0ERIE. T D RAFEOFENR - LK E
L len, WEROFRER, LIt TOYZAREEDNEHD T 5720 T < T < b
DEBEIBOUDR DD, ZO XD ITHEWNIC X 2 EEIT, FR#l RN R E S o RAns
HTh b,

(2) RNAX T X[H TORE

a7 FOEMRE, WIOKIZFEEFICERS NSO, ZLFA Fird Madi
JI& DB E TOXE T, FRISIHERFT R ORI 217 D 722 AUkt & R
TERF A R E | IZIERD2VIRIE L 72 5, T O XKEICR W TITABEECAE SRR S22 D
REREBNELDZBDLEEZOLND,

(3) Hkulz X 2 se %

Bkt TR R I RIS 3 2 72 0 | PEIRHI-CHR L & 72 2 K 5 7223 00 X 238 )
T2 LT D, JKTTHINT 28N - T T 7 b TR OTEORE A (RS
25T, WD ) THERT 2 IEMEIY-C/KAER R 8% < OfFEIRORYE 2 <,

TR K & I e RO O OB 70 AR BN R K BRAA R ICH b R < AE L 52— T, Bt xifte
Noemacheilus rupicola, Noemacheilus botia, Noemacheilus bevani, Pseudocheneis sulcautus,
Schizothorax plagioustomus #5 & U Schizothoraichthys progastus @ & 9 72 fE i3 L T < Z
L2 %, FTEMEOKIE Y Z Ao fIRIT, B RREIEIG LAERT b0 L RS
Do ZDOXIIRFER, MFEOZERMEITRED T 5 — T, Bt - T 7 7 o KRS
BIED X O RBFE RO L0 REOA BB ERITIHINT S £ E2 615,

(4) TUDOKRMEE K 25548

HOKBE D T IROKAELY ITHEH O X LMERICK T HKMEEIZ S b S, Rz A
N6 6 ANCHITHEERIIRE VN, Z ORMEBNLT, HEINH-CHE L2 EKRAEEY O AR
MU IRA 7o 5 B % KAT vl EMED 6 5o AUV T B RFICHER OO, F 7o/ MAEIC I W T
B2 KA AN TE T, WNBUS SN D KT E D IZIRY RSN D RN B 5,

(5) Hp/kihns b OPEWS I K 2

Frk D e 72 AT K R A MERF T~ 5 7212, L EO FRVGRZ1T 5 WERH D, X LO5E
RICRRE SN B E 2T 5 2 &2 k0 | @R E DTGB E & 11 5 ek #o K23
PR EN D, IR R COMFRRIRIT LV | FHE T O RS 22 HEFREY oA H E DR
WA g & 23 raEtENR o 5, tibnt & OEANIMBEREEOHI T H ik ~7- K 9 ITKE AL
EHIXE T END, PO RIESOKAELEY O EIFITIRAN 725 8 % AT 2 LA EE S
ns,

(6) EAREBIIZKL DHE

TAROPEHRLREZE L Vo To ARNEENZER L7 REBIR (R ) L EHR) OAEINIC
Lo T, KO EREBIODPETL LB DND, FTEREBITHE, BIEOREIEDNT
KRHNZAC D WD H 0 | T ORGSR & U TRIED LRI LB R IR IR TR B39 % nl6E
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33 HEERNRLIUVEAR
B LRI DB RMR E LTUTORBRENE A ON D,

a) ORI - ERIC X DR

b) FUERREIC K DR

¢) BT 4R Madi D Ll & T 1 )10 i TOMEEHMER, 36 X Ok TOfRE K

BHEFF O T2 D OB ARRO A FEL B & LI b5 ORI H
LU 6, LRCREFER O A NIEIZE M ORIUZ L > TED S, a) Tﬁ?ﬁ& R LD F

EBIO, b) MEREICLDHEE, A7aY =7 Fo L)y bEEYIC L DB Ee
WD Z LR TH D, KTa Y =7 MIBWTIE o) Wb ié#ﬁﬁl%?ﬁﬂi FAT
AIREZRRIR & L CIRE SN DN, ZTOEEITEB O T+ 725 - sy E L5,

NEA 73 Kaligandaki A 7’12 = 7 k" CHfi L T2 i B 72 S fifii 5 0 72 0 DR b35 OJLiE D
R & L TR 65D, NEA & ORI H 5 E il =5 & ORZPIZ LV Kaligandaki A
TuT s OGO EERN BT O ENTEDLLEALND,

B S5 R OB R, BUHLR DL, #H S 402 BRI, BEFREOITEI R ZIC LD e %,
FUBZR EARET 2 RIIERFNTH Y | WBOREHEIC LR 520, £ 2 TIMES O
BI7p R B D e b EBUATREZ R & L TIRE SN D, L LR s, MESRE T v 7T LD %
RIS B2 DRF AN LETH D,

F9. B EFROTTE M E L TET ¢ )1l (Damauli @ i), Phedi )il (BF/KHLIZHEAT 5
S Madi Il (BoEAE R o 3 AT Crilit Lz, 5 FHORHbEHEMRG 4 & el bibid
OE ML, FELEMHIC OV T US$LE9 B 6 USS LT3 B T L EES LD, S HIZ NEA
& O % FEIC, Kaligandaki A 7' 1 ¥ = 7 MZBW TR S bG 2 JEiE T 2 RI2 oW\ T
HRET L7z, BT L72AE R, Kaligandaki A RLIGHEIE A US$1.02 B ik b X< o7z,
eV, RFREICI WA, KAEEMITKT 28K & LT, Kaligandanki A 7’12 =
7 MEEEILRT D 2 & A 4R4ET 5, Table 3.3-1 (2% OB A 41~

B bBE OB LHEOEA (FEFRER 1) 1T, EiRFoOREREH & L CEAESR T
Do LLZRING ., X L0k DU 0 Al b O & HEAME OWEMR 358 T L TV D BN
HHZEMH, IS OEAITERBIGIRICHER SN XETH D,
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Table 3.3-1 Mitigation Costs for Fisheries

SN Particulars Unit Cost (NRs.) (M-ricl)lti?)lncl\(l)lgs.)
Financial and Technical Assistance to Kali Gandaki A hatchery

1. | for added production &l facility development and research for As Per Estimate 73.6
Upstream & Downstream Stocking in Seti River system

2. | Annual release of purchased exotic carps to Seti reservoir 2/fishfry 1.9

3 I\_IEA Extension program for fisheries and mitigation to local Lump sum 10
fishermen

4. Total Estimated Cost  (Million NRs) 76.5

5. Total Estimated Cost (USD) 1.02 million

Note: Cost breakdowns are based on local market price

3.4 BEBE-ARVUIBLUVER
341 BEE-S2UVY
(1) s

k& 70 KA O E BARIFETR DT, 7T DFTDOET=4 ) VT AT — g o THRERRFIZTE
=2V TTHNENRH S (Table 3.4-1),

Table 3.4-1 Monitoring Indicators and Frequency

Monitoring Indicators Frequency

Aquatic life and ecology survey (fish, phytoplankton, zooplankton | Six  monthly  (dry
and aquatic insects) for baseline analysis at the 7 Baseline stations | season and wet season)

Observation of compliance of contractual mitigation clauses Three monthly

TEHA T
PR B IO =X ) VR EIRR I T DN ERNDH D, TROET=HXY T IF
N 5N 5,

)

Table 3.4-2 Monitoring Indicators and Frequency

Monitoring Indicators Frequency
Observation of compliance of contractual mitigation clauses Construction Phase, Monthly
Compliance to release of environmental flows at Seti Operation Phase, Daily

Compliance to restriction of fishing activities below tailrace Operation Phase, Daily
Compliance to fish stocking, fish release in the reservoir and
other areas

Aguatic ecology survey for impact Analysis at the 7 Baseline | Operation Phase , six monthly, after 2
stations twice a year years of project operation, for 10 years

Operation phase , yearly , project life
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342 EZ/YVITEHR

(1) Haxh
BRI KA T =2 ) 72 RIFERT 2B MIITERO LB TH D,

Table 3.4-3 Monitoring Costs, Construction Phase

Monitoring Items Million NRs.
Aquatic ecology survey in the 7 Baseline stations twice a year for 5
. : - o 1.0
years during construction phase @ 0.1 million/monitoring season
Total for 5 years 1.0

Note: Cost breakdowns are based on local market price

@) JEdER
ST AT =2 U L SR FEO LB Th B,

Table 3.4-4 Monitoring Costs, Operation Phase

Monitoring Items Million NRs.
Agquatic ecology survey in the 7 Baseline stations after two years of 3
project operation for 10 years @ 0.15 million/monitoring
Total Monitoring cost 10 years 3

35 4PBEE

AR KAL) L T & S o BB ER O &t &, Table 3.5-11I8 4, ZORLY
AT SN 12 B A0 % AL BR BT R O th TR & A~ DB AR O 50 5 RIE PR E

WERDND,

SREAMKINSH - BRIEHRNSH
C-48



RIS-IWEP vy NN —EF 1 KHREFHERE

Rt SicmLR—k

Table 3.5-1 Biological Environmental Costs

SN Particulars Million NRs
Reservoir FSL 415

1. | Cost for Clearing the Vegetation in the Reservoir under Various FSL 3.72

2. | Capture and release of the two reptile species of the reservoir area, 0.5

3. | Support program for Kali Gandaki A Fish Hatchery 735

4. | Fish monitoring during construction phase 1.0
Sub-total construction 78.72

5 Compensation to 'Fhe Annual Losses of Forest and \egetation 2878
Resources, Reservoir Area (cost for 20 years)

6. | Wildlife monitor in the reservoir area & surrounds 0.5

7 Annual release of indigenous fish fingerlings reservoir area & 50
downstream areas for 20 years

8. Annual release of indigenous fish fingerlings in Seti River upstream 30
for 20 years

9. | Monitoring of wildlife habitat and wildlife protection for 20 years 1.2

10. | Fish monitoring during operation phase for 20 years 3

11. | Fish extension program for 10 years 10
Sub-total Operation 382.5
Grand Total 461.22

36 #EREBE

CITES X° IUCN, X/ X—/VEBFIZ LDV A Mt S =fix, Bl cizions
Mmolz, TO—FHT, HuFERIZE > TEE - HARARE L CEEREMOBDTFET D,
ZT DO RBEMEIL., CNORERICEE2AEEZANRE LR T.LTH D,

—JF CEBROHREL VI BLE S, REMNICEECTIXRWEROMIZOVWTEH, ZORE
ARTDOMNER DD, LA, X LEHREERIZE > TET A JIIOKENEIT HZ LI
FoTINOLORENRED LD BT, 2R E L TOMFEMBERNED LS IZEDL DL D)
(ZDWT, HEHIT 25 72O OB BEREFRBBLR TIIFEE LR,

BT A NORIAEKEEDOSERMERE L WD BRI FICEZE T RWER S &
DI 2B L ARRROE MR E =2 ) V7T O 0ERD D,
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Annex C-1: Vegetation Survey of the Upper Seti Storage Hydroelectric Project Area Planted Forest

Local Botanical Name No of trzees CBH | Height Basal Area Volume m® Total tree3 Pole size | Total tree Remarks
Name (25x25 m* plot) volume m
Plantation Plot 1

Location: Below bridge at the left side of seti river near confluence, bridge to Jhaputar at Damauli
Date: 3/16/63

Sisoo Dalbergia sisoo Roxb. 12| 120 22 38.197 0.115 1.261 15.126 20 300
Sisoo Dalbergia sisoo Roxb. 8 95 17 30.239 0.072 0.610 4.884
Sisoo Dalbergia sisoo Roxb. 20 40 11 12.732 0.013 0.070 1.401
Total Volume 21.410
Cassia tora
Eupatorium sp.

Parthenium sp.
Plantation Plot 2 \ \ ‘ ‘

Location: Huksetar in front of confluence
Date: 3/16/63

Dalbergia sisoo Roxb. 8 90 18 28.648 0.064 0.580 4.641 8 80
Dalbergia sisoo Roxb. 10 35 19 11.141 0.010 0.093 0.926
Total Volume 5.567

Ageratum conyzoides
Cassia tora
Eupatorium sp.
Plantation Plot 3 \ \ \ \ \
Location: At the left side of Seti confluence, Patan

Date: 3/17/63

1 cut stump, 2

Dalbergia sisoo Roxb. 10| 110 24 35.014 0.096 1.155 11.555 18 dead trees
Dalbergia sisoo Roxb. 8 80 18 25.465 0.051 0.458 3.667
Dalbergia sisoo Roxb. 23 50 12 15.915 0.020 0.119 2.745

Total Volume 17.967

Ageratum conyzoides
Cassia tora

Cynodon dactylon
Cyperus rotundus
Dioscorea sp.

Mimosa pudica
Murraya koenigii

Oxalis corniculata
Phyllanthus amarus
Solanum xanthocarpum

Z2-D Xauuy



OV

Total tree Pole size | Total tree
volume m® trees cf.

Local Botanical Name No of trees
Name 25x25 m? plot

CBH | Height DBH Basal Area Volume m® Remarks

Plantation
Location: Geruwatar grazing land
Date: 3/19/63

Small 20
Dalbergia sisoo Roxb. 4 22 10 7.003 0.004 0.019 0.077 0 24 | trees
Total Volume 0.077

Jatropa curcas

Murraya koenigii
Plantation Plot 5 \ \ \ ‘ ‘

Location: Rising patan
Date: 3/20/63

Small 20
Dalbergia sisoo Roxb. 8| 112 18 35.651 0.100 0.898 7.187 8 200 | trees
Total Volume 7.187
Jatropa curcas L.
Murraya koenigii
Plantation  Plot 6 | | | |
Location: Bhimad, Near Gurung Chihan
Date: 3/21/63
Melia azederach L. 5 50 16 15.915 0.020 0.159 0.796 5 14
Melia azederach L. 6 25 9 7.958 0.005 0.022 0.134
Dalbergia sisoo Roxb. 4 50 15 15.915 0.020 0.149 0.597 4 75
Dalbergia sisoo Roxb. 25 35 10 11.141 0.010 0.049 1.219
Total Volume 2.745

Artemisia indica
Colebrookea oppositifolia
Eupatorium
adenophorum

Murraya koenigii

Sapium insigne

Plantation Plot7

Location: Bhimad, left side of river (opposite of Gurung Chihan ghat)
Date: 3/21/63

Bombax ceiba L. 6 145 18 46.155 0.167 1.506 9.035 6 6

Dalbergia sisoo Roxb. 40 50 13 15.915 0.020 0.129 5.173 5 40

Acacia catechu (L.f.)

Willd 60 70 15 22.282 0.039 0.292 17.547 10 60
Total Volume 31.754
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Local
Name
Plantation

Botanical Name

No of trees

25x25 m? plot

CBH

Height

Location: Bhimad, left side of river, Janajoyotic Higher Sec. School forest

DBH

Basal Area

Volume m?

Total tree
volume m®

Pole size

trees

Total tree
cf.

Remarks

Date: 3/21/63

440 ropani

Dalbergia sisoo Roxb. 6 95 17 30.239 0.072 0.610 3.663 6 2500 | area
Dalbergia sisoo Roxb. 14 40 12 12.732 0.013 0.076 1.070
Acacia catechu (L.f.)
willd 4 74 17 23.555 0.044 0.370 1.482 4 3000
Acacia catechu (L.f.)
willd 17 38 12 12.096 0.011 0.069 1.172

Total Volume 7.386

Dioscorea sp.

Lantana camara

Murraya koenigii

Sapium insigne
Plantation Plot9 \ \ \ ‘

Location: Jidi Khola right side, Malebagar

Date: 3/21/63

Dalbergia sisoo Roxb. 2 75 12 23.873 0.045 0.269 0.537 6 180
Dalbergia sisoo Roxb. 20 30 7 9.549 0.007 0.025 0.501
Total Volume 1.038
Plantation Plot 10 | |
Location: Bhimad, Jidi Khola left side, Club forest
Date: 3/21/63
Dalbergia sisoo Roxb. 20 80 18 25.465 0.051 0.458 9.167 40 345
Dalbergia sisoo Roxb. 35 35 9 11.141 0.010 0.044 1.535
Total Volume 10.703
Plantation Plot11 | | |
Location: Bhimad, left side of river, below highway bridge
Date: 3/21/63
Dalbergia sisoo Roxb. 8 75 18 23.873 0.045 0.403 3.223 8 400
Dalbergia sisoo Roxb. 40 20 10 6.366 0.003 0.016 0.637
Acacia catechu (L.f.)
willd 15 74 12 23.555 0.044 0.261 3.922 15 30
Acacia catechu (L.f.)
Willd 6 30 10 9.549 0.007 0.036 0.215
Total Volume 7.996
Lantana camara
Murraya koenigii
Sapium insigne
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Annex C-2: Vegetation Survey of the Upper Seti Storage Hydroelectric Project Area Wild Forest

CBH [Height| DBH Basal Area | Volume m® Total tree3 Pole size | Total tree
volume m trees cf.

No of trees
(25x25 m? plot)

Local Name Botanical Name

Wild Forest | Plot 12
Location: Damauli left side of river in front of Huksetar

Remarks

Date: 3/17/63

Shorea robusta 24 80 15 25.465 0.051 0.382 9.167 24

Shorea robusta 49 40 10 12.732 0.013 0.064 3.119

Schima wallichii 9 50 12 15.915 0.020 0.119 1.074

Acacia catechu 1 30 10 9.549 0.007 0.036 0.036

Total Volume 13.397

Cheilanthes dalhosiae

Desmodium confertum

Dioscorea sp.

Elephantopus scaber

Eupatorium adenophorum

Kharighans

Lygodium flexuosum

Lygodium japonicum

Murraya koenigii

Piper longum

Sapium insigne

Syzygium cumini

Woodfordia fruticosa
Wild Forest Plot 13 | | |
Location: Lower damside at the right side of river

Date: 3/17/63

Pterospermum

Singane lanceaefolium 125 22| 39.789 0.124 1.368 8.206

Jamun Syzygium cumini 150 24| A47.746 0.179 2.149 2.149

Khaltu 60 8| 19.099 0.029 0.115 0.115

Sindure Mallotus philippensis 80 7| 25.465 0.051 0.178 0.178

Ligustrum confusum 40 7| 12.732 0.013 0.045 0.490

Siris Albizia lebbeck 100 18| 31.831 0.080 0.716 0.716

Khayar Acacia catechu 120 30| 38.197 0.115 1.719 1.719

'_\
I I )

Khirro Sapinum insigne 30 6 9.549 0.007 0.021 0.064

Total Volume 13.638

Achyranthes aspera

Arisaema tortuosum

Boehmeria rugulosa

Callicarpa arborea

Colebrookea oppositifolia

Desmodium confertum
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Local Name Botanical Name No of trzees CBH |Height| DBH Basal Area | Volume m® Total tree3 Pole size | Total tree Remarks
(25x25 m” plot) volume m trees cf.

Dioscorea

Hedera nepalensis

Ichnocarpus frutescens

Murraya koenigii

Nephrolepis cordifolia

Pandanus nepalensis

Phyllanthus emblica

Piper longum

Sida cordata

Smilax sp.

Solanum xanthocarpum

Stephania japonica

Strobilanthes angustifrons

Tetrastigma serrulatum

Vitis lanata
Bankarkalo
Wild Forest Plot 14
Location: Lower damside at the left side of river
Date: 3/17/63

Pterospermum
Singane lanceaefolium 5| 160 25| 50.929 0.204 2.546 12.732
Khayar Acacia catechu 5 45 12 14.324 0.016 0.097 0.483
Sindure Mallotus philippensis 1 60 7| 19.099 0.029 0.100 0.100
Khaltu 1 69 12| 21.963 0.038 0.227 0.227
Jamun Syzygium cumini 1 50 10| 15.915 0.020 0.099 0.099
Khirro Sapinum insigne 4 60 12| 19.099 0.029 0.172 0.688
Khayar Acacia catechu 3 35 6| 11.141 0.010 0.029 0.088
Botdheyro Lagerstroemia parviflora 1 60 7 19.099 0.029 0.100 0.100

Total Volume 14.518

Ageratum sp.

Arisaema tortuosum

Bigonia picta

Boehmeria rugulosa

Colebrookea oppositifolia

Dioscorea

Elephantopus scaber

Hedera nepalensis

Ichnocarpus frutescens

Justicia adhatoda

Kharighans

Murraya koenigii

Nephrolepis cordifolia
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Local Name

Botanical Name

No of trees
(25x25 m* plot)

CBH | Height

DBH

Basal Area

Volume m?

Total tree
volume m?

Pole size
trees

Total tree
cf.

Remarks

Sida cordata

Smilax sp.

Stephania japonica

Wild Forest

Location: Left side of river near bamboo

Woodfordia fructicosa
| Plot 15

forest

Date: 3/17/63

Karma

Adina cordifolia

105 14

33.422

0.088

0.614

1.228

Saj

Terminalia alata

110 25

35.014

0.096

1.204

7.222

Bel

Aegle marmelos

50 10

15.915

0.020

0.099

0.398

Singane

Pterospermum
lanceaefolium

18 12

5.730

0.003

0.015

0.031

Sindure

Mallotus philippensis

27 12

8.594

0.006

0.035

0.070

Total Volume

8.948

Bauhinia vahlii

Boehmeria rugulosa

Cissampelos pareira

Clerodendrum indicum

Cynotis sp.

Dendrocalamus sp.

Elephantopus scaber

Eupatorium sp.

Euphorbia sp.

Holarrhena pubescens

Kharighans

Leea macrophylla

Murraya koenigii

Phyllanthus amarus

Sapinum insigne

Sida cordata

Stephania japonica

Wild Forest

Vitis lanata
| Plot 16

Location: Left side of river near bamboo forest below Setibagar

Date: 3/17/63

Dabdabe

Garuga pinnata

[EnY

56 15

17.825

0.025

0.187

0.187

Saj

Terminalia alata

~

175 26

55.704

0.244

3.168

22177

Jamun

Syzygium cumini

56 11

17.825

0.025

0.137

0.137

Singane

Pterospermum
lanceaefolium

50 15

15.915

0.020

0.149

0.448

Sindure

Mallotus philippensis

90 14

28.648

0.064

0.451

0.902

Total Volume

23.852
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Local Name

Botanical Name

No of trees
(25x25 m? plot)

CBH

Height

DBH

Basal Area

Volume m?

Total tree
volume m®

Pole size
trees

Total tree
cf.

Remarks

Asuro

Bauhinia vahlii

Boehmeria rugulosa

Dioscorea sp.

Elephantopus scaber

Eupatorium sp.

Leea macrophylla

Maesa chisia

Murraya koenigii

Mussaenda macrophylla

Piper longum

Sapinum insigne

Selaginella

Sida cordata

Smilax sp.

Phaner kanda
Wild Forest

'Plot 17

Location: Disturbed forest near limukhola toward setibagar settlement at the left side of seti

Date: 3/17/63

Sapinum insigne

220

28

70.028

0.385

5.392

5.392

Saj

Terminalia alata

S

130

30

41.380

0.134

2.017

8.069

Karma

Adina cordifolia

cut stump

Khayar

Acacia catechu

60

19.099

0.029

0.172

0.516

Khayar

Acacia catechu

35

11.141

0.010

0.039

0.156

Sindure

Mallotus philippensis

30

9.549

0.007

0.029

0.086

Siris

Albizia lebbeck

Nw|h|(w

80

25.465

0.051

0.306

0.611

Total Volume

14.830

Alstonia scholaris

Arisaema tortuosum

Koiralo

Bauhinia variegata

Boehmeria rugulosa

Colebrookea oppositifolia

Dioscorea sp.

Eupatorium sp.

Murraya koenigii

Bhalayo

Rhus wallichii

Sapium baccatum

Sida cordata

Smilax sp.

Solanum xathocarpum

Tetrastigma serrulatum

Themeda arundinacea
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Local Name Botanical Name No of tl’zeeS CBH |Height| DBH Basal Area | Volume m® Total tree3 Pole size | Total tree Remarks
(25x25 m” plot) volume m trees cf.
Urena lobata+C532
d Fore Plo 8
Location: Steep slope, at the limukhola bridge, right side of seti river
Date: 3/17/63
Jhakre 4 50 8| 15915 0.020 0.080 0.318
Siris Albizia lebbeck 1| 131 18| 41.698 0.137 1.229 1.229
Sal Shorea robusta 1| 129 18| 41.062 0.132 1.192 1.192
Sindure Mallotus philippensis 2 18 9 5.730 0.003 0.012 0.023
Total Volume 2.762
Gaisimal
Arphu lahara | Acacia pinnata
Adiantum philipense
Arisaema tortuosum
Bigonia sp.
Boehmeria sp.
Cheilanthes tenuifolia
Cissampelos pareira
Desmodium gangeticum
Dioscorea bulbifera
Eupatorium sp.
Murraya koenigii
Khirro Sapium insigne
Thysanolaena maxima
Urena lobata
Sankhasur
Phurke ghans
Wild Forest | Plot 19 | \ |
Location: At the left side of Seti river, between Limupul and Chulesi pul
Date: 3/17/63
Sal Shorea robusta 4] 120 22 38.197 0.115 1.261 5.042
Karma Adina cordifolia 3 80 14 25.465 0.051 0.357 1.070
Bahune kath 4 90 16| 28.648 0.064 0.516 2.063
Pterospermum
Singane lanceaefolium 3| 100 18| 31.831 0.080 0.716 2.149
Siris Albizia lebbeck 2 50 12| 15.915 0.020 0.119 0.239
Khayar Acacia catechu 5 70 18| 22.282 0.039 0.351 1.755
Simal Bombax ceiba 2| 100 18| 31.831 0.080 0.716 1.432
Total Volume 13.749
Galeni Leea macrophylla
Murraya koenigii
Toni Tona ciliata

Woodfordia fructicosa
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Local Name

Wild Forest

Location: Chul

Botanical Name
Plot 20

esipul right side of river, s

No of trees
25x25 m? plot

ide of Banjhagara

CBH

Height

DBH

Basal Area

Volume m?

Total tree
volume m?

Pole size
trees

Total tree
cf.

Remarks

Date: 3/17/63

Katus Castanopsis indica 1 70 10 22.282 0.039 0.195 0.195
Katus Castanopsis indica 2 20 7 6.366 0.003 0.011 0.022
Sindure Mallotus philippensis 5 30 8 9.549 0.007 0.029 0.143
Chilaune Schima wallichiana 1| 105 17| 33.422 0.088 0.746 0.746
Padke Albizia lucidior 3 40 9| 12.732 0.013 0.057 0.172
Khirro Sapinum insigne 2 40 11 12.732 0.013 0.070 0.140
Sal Shorea robusta 2 40 10| 12.732 0.013 0.064 0.127
Total Volume 1.545

Acacia pinnata

Ageratum conyzoides

Artemisia indica

Boehmeria sp.

Callicarpa macrophylla

Dioscorea bulbifera

Dryopteris cochleat

Dryopteris filix-mas

Lagerstroemia parviflora

Murraya koenigii

Mussaenda macrophylla

Oxalis corniculata

Smilax ovalifolia

Urena lobata
Sutumi lahara
Wild Forest | Plot 21 | |
Location: Toni pul, near the bridge at the right side of seti
Date: 3/17/63
Khirro Sapinum insigne 2| 200 18| 63.662 0.318 2.865 5.730
Siris Albizia lebbeck 2| 150 20| 47.746 0.179 1.790 3.581
Padke Albizia lucidior 1| 400 27| 127.324 1.273 17.189 17.189

Total Volume 26.499

Ageratum conyzoides

Artemisia indica

Boehmeria sp.

Callicarpa macrophylla

Colocasia sp.

Dioscorea bulbifera

Dryopteris cochleat

Dryopteris filix-mas
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Local Name Botanical Name No of tl’zeeS CBH |Height| DBH Basal Area | Volume m® Total tree3 Pole size | Total tree Remarks
(25x25 m” plot) volume m trees cf.
Asuro Justicia adhatoda
Murraya koenigii
Tatelo Oroxylum indicum
Piper logum
Thysanolaena maxima
Urtica dioca
Vitis lanata
Sankhasur
Sokma

Bhuganjalo
Wild Forest | Plot 22 | | | |

Location: Toni pul, near the bridge at the Left side of seti

Date: 3/17/63

Khayar Acacia catechu 5 80 20 25.465 0.051 0.509 2.546
Karma Adina cordifolia 5 60 12 19.099 0.029 0.172 0.859
Botdhayero Lagerstroemia parviflora 1] 220 25 70.028 0.385 4.814 4.814
Simal Bombax ceiba 2 40 10| 12.732 0.013 0.064 0.127
Banpipal Sapium baccatum 2 50 10 15.915 0.020 0.099 0.199
Total Volume 8.547

Acacia pinnata

Albizia lucidior

Arisaema tortuosum

Bidens pilosa

Boehmeria sp.

Cheilanthes dalhosiae

Colebrookea oppositifolia

Colocasia sp.

Costus speciousus

Dioscorea bulbifera

Ichnocarpus frutescens

Justicia adhatoda
Sindure Mallotus philippensis

Murraya koenigii

Pyracantha sp.

Urena lobata

Urtica dioca
Thotne
Wild Forest | Plot 23 | | | |
Location: Near Tutuwa pul, below cultivation at the left of seti river
Date: 3/17/63
Chilaune Schima wallichii 2| 200 20 63.662 0.318 3.183 6.366
Botdhaeyero |Lagerstroemia parviflora 7| 100 16 31.831 0.080 0.637 4.456
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Local Name Botanical Name No of tl’zeeS CBH |Height| DBH Basal Area | Volume m® Total tree3 Pole size | Total tree Remarks
(25x25 m” plot) volume m trees cf.
Bel Aegle marmelos 100 12 31.831 0.080 0.477 0.477
Padke Albizia lucidior 7 40 10| 12.732 0.013 0.064 0.446
Total Volume 11.746
Acacia pennata
Ageratum conyzoides
Arisaema sp.
Boehmeria rugulosa
Colebrookea oppositifolia
Cyperus rotundus
Desmodium gangeticum
Dioscorea bulbifera
Eupatorium adenophorum
Justicia adhatoda
Sindure Mallotus philippensis
Momordica dioca
Mussaenda macrophylla
Pteris vitata
Sida cordata
Urena lobata
Wild Forest | Plot 24 | |
Location: Just above Tutuwa village, Sal forest at the right of seti river
Date: 3/17/63
Sal Shorea robusta 30 80 18| 25.465 0.051 0.458 13.751
Sal Shorea robusta 35 40 10| 12.732 0.013 0.064 2.228
Chilaune Schima wallichii 7 80 20 25.465 0.051 0.509 3.565
Total Volume 5.793
Bhyakur Dioscorea bulbifera
Elephantopus scaber
Botdhayero Lagerstroemia parviflora
Pteris vitata
Sida cordata
Khari ghans
Madan laharo
Wild Forest | Plot 25 | | | |
Location: Infornt of Geruwatar grass land, Left side of river near Kundule bridge
Date: 3/17/63
Khayar Acacia catechu 7 60 17 19.099 0.029 0.244 1.705
Khayar Acacia catechu 8 30 11 9.549 0.007 0.039 0.315
Simal Bombax ceiba 7 80 16| 25.465 0.051 0.407 2.852
Bahuni kath 1| 130 20| 41.380 0.134 1.345 1.345
Siris Albizia lebbeck 1 80 18| 25.465 0.051 0.458 0.458
Total Volume 6.675
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Local Name

Wild Forest

Location: Near

Botanical Name
Plot 26

Bandarkuna, right side of

No of trees
25x25 m? plot

DBH

Basal Area

Volume m?

Total tree
volume m?

Pole size
trees

Total tree
cf.

Remarks

Date: 3/17/63

Sal Shorea robusta 8 80 18 25.465 0.051 0.458 3.667
Sal Shorea robusta 20 40 15 12.732 0.013 0.095 1.910
Chilaune Schima wallichii 5 40 12 12.732 0.013 0.076 0.382
Khayar Acacia catechu 1 55 10 17.507 0.024 0.120 0.120
Total Volume 6.079

Ageratum conyzoides

Artemisia indica
Bhyakur Dioscorea bulbifera

Eupatorium adenophorum

Euphorbia hirta
Botdhayero Lagerstroemia parviflora
Sindure Mallotus philippensis

Murraya koenigii

Woodfordia fruticosa
Wild Forest | Plot 27 |
Location: Jhakas, Near Bridge at the left side of seti river
Date: 3/17/63

Pterospermum
Singane lanceaefolium 3| 100 12 31.831 0.080 0.477 1.432
Khirro Sapium insigne 1] 140 18| 44.563 0.156 1.404 1.404
Khirro Sapium insigne 7 30 6 9.549 0.007 0.021 0.150
Khayar Acacia catechu 12 70 12 22.282 0.039 0.234 2.807
Botdhayero Lagerstroemia parviflora 1 30 7 9.549 0.007 0.025 0.025

Total Volume 5.819

Ageratum conyzoides

Cassia tora

Cheilanthes dalhosiae

Cynoglossum zeylanicum

Dioscorea bulbifera

Eupatorium adenophorum

Euphorbia hirta

Murraya koenigii

Phyllathus amarus
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Annex C-3: Wild Flowering Plants Recorded from the Project Area

SN | Botanical Name Local Name Family
1 Acacia catechu (L.f.) Willd. Khayar Leguminosae
2 Acacia pennata (L.) Willd. Arphu Lahara Leguminosae
3 Achyranthes aspera L. Datiwan Amaranthaceae
4 Acorus calamus L. Bojho Araceae
Adina cordifolia (Willd. Ex Roxb.) Benth. & Hook.f. ex .
5 . Karma Rubiaceae
Brandis

6 Aegle marmelos (L.) Corr. Bel Rutaceae

7 Agava americana L. Agavaceae

8 Ageratum conyzoides L. Gandhe Compositae

9 Albizia chinensis (Osbeck) Merr. Seto siris Leguminosae
10 | Albizia lebbeck (L.) Bentham Kalo siris Leguminosae
11 | Albizia lucidior (Steudel) I. Nielson ex Hara Padke Leguminosae
12 | Alstonia scholaris (L.) R. Br. Chhatiwan Apocynaceae
13 | Amaranthus spinosus L. Amaranthaceae
14 | Ardisia solanacea Roxb. Seti kath Myrsinaceae
15 | Arisaema sp. Sarpako makai Araceae

16 | Arisaema tortuosum (Wall.) Schott Sarpako makai Araceae

17 | Artemisia indica Willd. Pati Compositae
18 | Arundinella nepalensis Trin. Nigalo Gramineae
19 | Asparagus racemosus Willd. Kurilo Liliaceae

20 | Atrocarpus lakoocha Wall. Badahar Moraceae

21 | Azadirachta indica A. Juss. Neem Meliaceae

22 | Bambusa nepalensis Stapleton Choya bans Gramineae
23 | Bauhinia purpurea L. Tanki Leguminosae
24 | Bauhinia vahlii Wight & Am. Bhorla Leguminosae
25 | Bauhinia variegata L. Koiralo Leguminosae
26 | Begonia tribenensis C.R. Rao. Begoniaceae
27 | Bidens pilosa L. Kuro Compositae
28 | Boehmeria rugulosa Wall. Urticaceae

29 | Bombax ceiba L. Simal Bombacaceae
30 | Brassaiopsis hainla (Buch.-Ham. ex D. Don) Seem Chunetro Avraliaceae
31 Butea minor Buch.-Ham. Ex Baker Leguminosae
32 | Caesalpinia decapitata (Foth.) Alston Arilae kanda Leguminosae
33 | Callicarpa arborea Roxb. Guyela Verbenaceae
34 | Callicarpa macrophylla Vah. Verbenaceae
35 | Cannabis sativa L. Ganja Cannabaceae
36 | Capillipedium assimile (Stut.) A. Camus. Muse Khari Gramineae
37 | Cassiatora L. Leguminosae
38 Castanopsis indica (Roxb.) Mig. Katus Fagaceae

39 | Celtis australis L. Khari Ulmaceae

40 Centella asiatica (L.) Urban. Ghodtapre Umbelliferae
41 | Chonemorpha fragrans (Moon) Alston Apocynaceae
42 | Chrysopogon aciculatus (Retz.) Trin. Kuro Gramineae
43 | Cissampelos pareira L. Batulpate Menispermaceae
44 | Cleome viscosa L. Ban tori Capparaceae
45 | Clerodendrum chinense (Osbeck) Mabberly Verbenaceae
46 | Clerodendrum indicum (L.) Kuntze. Verbenaceae
47 | Clerodendrum japonicm (Thunb.) Sweet Verbenaceae
48 | Coccinia grandis (L.) Viogt. Goal kankri Cucurbitaceae
49 Coelogyne sp. Orchidaceae
50 | Colebrookea oppositifolia Sm. Dhurseli Labiatae

51 | Costus speciosus (Koenig) Sm. Zingiberaceae
52 | Crateva unilocularis Buch.-Ham. Sipligan Capparaceae
53 | Crotalaria sp. Leguminosae
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SN | Botanical Name Local Name Family

54 | Cuphea sp. Lythraceae

55 | Curculigo orchioides Gaertn. Hypoxidaceae
56 | Cuscuta reflexa Roxb. Akasbeli Convolvulaceae
57 | Cyanotis cristata (L.) D. Don Commelinaceae
58 Cynoglossum zeylanicum (Vahl) Thunb. Ex Lehm. Kuro Boraginaceae
59 | Cyperus rotundus L. Mothe Cyperaceae

60 | Dalbergia sisoo Roxb. Sisoo Leguminosae
61 | Datura stramonium L. Dhaturo Solanaceae

62 | Daturo metel L. Dhaturo Solanaceae

63 | Dendrobium sp. Orchidaceae
64 | Dendrocalamus strictus (Roxb.) Nees Bans Gramineae

65 | Dendrocalamus strictus (Roxb.) Nees Gramineae

66 | Desmodium confertum DC Leguminosae
67 | Desmodium gangeticum (L.) DC Leguminosae
68 | Desmodium laxiflorum DC Leguminosae
69 | Desmodium oojeinense (Roxb.) Ohashi Sadan Leguminosae
70 | Desmostachys bipinnat (L.) Stapf. Kush Gramineae

71 | Dioscorea bulbifera L. Githa Dioscoreaceae
72 | Dioscorea deltoidea Wall. Ex Griseb Tarul Dioscoreaceae
73 | Diospyros malabarica (Desr.) Kostel. Tendu Ebenaceae

74 | Drepanostachyum falcatum (Munro) Keng f. Phurke ghans Gramineae

75 | Drepanostachyum intermedium (Munro) Keng. f. Nigalo Gramineae

76 | Drymaria diandra Blume Abijalo Caryophyllaceae
77 | Duabanga grandiflora (Roxb. ex DC) Walp Odal Lythraceae

78 | Elephantopus scaber L. Compositae
79 | Engelhardia spicata Lsch. ex Blume Mauwa Juglandaceae
80 | Ensete glaucum (Roxb.) Cheesman Ban Kera Moraceae

81 | Ergrostis tenella (L.) Beauvois ex Roem. & Sch. Gramineae

82 | Erythrina stricta Roxb. Phaledo Leguminosae
83 | Eulaliopsis binata (Retz.) C.E. Hubbard Babiyo Gramineae

84 | Eupatorium adenophorum Spreng. Banmasa Compositae
85 | Euphorbia hirta L. Dudhe jhar Euphorbiaceae
86 | Euphorbia pulcherrima Wild. ex Klotsch. Lalupate Euphorbiaceae
87 | Euphorbia royleana Boiss Siudi Euphorbiaceae
88 | Ficus benghalensis L. Bar Moraceae

89 | Ficus benjamina L. Sami Moraceae

90 | Ficus racemosa L. Dumbre Moraceae

91 | Ficus religiosa L. Pipal Moraceae

92 | Ficus sarmentosa Buch.-Ham. ex Sm. Bedulo Moraceae

93 Ficus semicordata Buch.-Ham ex Sm. Khaniyo Moraceae

94 | Garuga pinnata Roxb. Dabdabe Burseraceae
95 Globosa racemosa Sm. Zingiberaceae
96 | Habenaria sp. Orchidaceae
97 | Hedera nepalensis K. Koch Avraliaceae

98 | Hedychium ellipticum Buch.-Ham.ex Sm. Zingiberaceae
99 | Holarrhena pubescens (Buch.-Ham.) Wall. Ex G. Don Khirro Apocynaceae
100 | Hydrocotyle nepalensis Hook. Umbelliferae
101 | Ichnocarpus frutescens (L.) R. Br. Apocynaceae
102 | Imperata cylindrica (L.) P. Beauv Siru Gramineae
103 | Jasmine caudatum Wall ex Lindl. Jasmine Oleaceae

104 | Jatropa curcas L. Sajiwan Euphorbiaceae
105 | Justicia adhatoda L. Asuro Acanthaceae
106 | Lagerstroemia indica L. Asarae Lythraceae
107 | Lagerstroemia parviflora Roxb. Botdhaero Lythraceae
108 | Lantana camara L. Verbenaceae
109 | Leea macrophylla Roxb. Ex Homen. Galeni Leeaceae
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SN | Botanical Name Local Name Family

110 | Leucas cephalotes (Roth) Spreng Labiatae

111 | Leucas lanata Benth. Labiatae

112 | Leucosceptrum canum Sm. Labiatae

113 | Ligustrum confusum Decne. Oleaceae

114 | Litsea monopetala (Roxb.) Pers. Kutmero Lauraceae

115 | Macaranga denticulata (Blume) Mull. Agr. Euphorbiaceae
116 | Maesa chisia Buch.-Ham. ex D.Don Bilauni Myrsinaceae
117 | Maesa macrophylla (Wall.) A. DC. Myrsinaceae
118 | Mallotus philippensis (Lam.) Muell.-Arg. Sindure Euphorbiaceae
119 | Mangifera indica L. Aamp Anacardiaceae
120 | Melastoma malabathricum L. Melastomataceae
121 | Melia azederach L. Meliaceae

122 | Melothria heterophylla (Lour.) Cogn Cucurbitaceae
123 | Michelia champaca L. Chanp Magnoliaceae
124 | Mimosa pudica L. Leguminosae
125 | Momordica dioca Roxb. ex Willd. Ban Karela Cucurbitaceae
126 | Morus nigra L. Kimbu kafal Moraceae

127 | Murraya koenigii (L.) Spreng. Rutaceae

128 | Mussaenda macrophylla Wall. Dhobini Rubiaceae

129 | Myrica esculenta Buch.-Ham. ex D.Don Kafal Myricaceae
130 | Nicandra physaloides (L.) Gaertn. Solanaceae
131 | Nyctanthes arbor-tristis L. Parijat Oleaceae

132 | Oroxylum indicum (L.) Kurz. Tatelo Bigoniaceae
133 | Osbeckia chinensis L. Melastomataceae
134 | Oxalis corniculata L. Chariamilo Oxalidaceae
135 | Pandanus nepalensis St. John Pandanaceae
136 | Parthenium hysterophorus L. Compositae
137 | Pennisetum purpureum Schum & Thom. Nepiar ghans Gramineae
138 | Phyllanthus amarus Schumac. & Thonn. Euphorbiaceae
139 | Phyllanthus emblica L. Amala Euphorbiaceae
140 | Physalis divaricata D.Don Solanaceae
141 | Physalis peruviana L. Solanaceae
142 | Pilea glaberrima (Blume.) Blume. Urticaceae
143 | Piper longum L. Pipla Piperaceae
144 | Plumeria rubra L. Apocynaceae
145 | Premna barbata Wall. ex Schauer Ginari Verbenaceae
146 | Pterospermum lanceaefolium Roxb. Singane Sterculiaceae
147 | Pyracantha crenulata (D.Don) Roem. Rosaceae

148 | Quamoclit pennata Bojer Convolvulaceae
149 | Quisqualis indica L. Combretaceae
150 | Rauvolfia serpentina (L.) Benth. Sarpagandha Apocynaceae
151 | Remusatia pumila (D.Don) H.L. Li & A. Hay Jaluko Araceae

152 | Remusatia vivipara (Roxb.) Schott. Jaluko Araceae

153 | Rhus javanica L. Bhakimlo Anacardiaceae
154 | Ricinus communis L. Euphorbiaceae
155 | Rock exaduate Silajit

156 | Rubus ellipticus Smith Aiselu Rosaceae

157 | Saccharum spontaneum L. Kans Gramineae
158 | Salvia plebia R.Br. Labiatae

159 | Salvia sp. Labiatae

160 | Sapindus mukorossi Gaertn. Ritha Sapindaceae
161 | Sapium baccatum Roxb. Ban pipal Euphorbiaceae
162 | Sapium insigne (Royle) Benth. ex Hook.f. Khirro Euphorbiaceae
163 | Sapondias pinnata (L.f.) Kurz Amaro Anacardiaceae
164 | Sarcococca coriacea (Hook.) Sweet Buxaceae

165 | Schima wallichii (DC.) Korth Chilaune Theaceae
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SN | Botanical Name Local Name Family

166 | Scutellaria discolor Colebr. Labiatae

167 | Shorea robusta Gaertn. Sal Dipterocarpaceae
168 | Sida rhombifolia L. Malvaceae
169 | Sida cordata (Burm.f.) Borss. Malvaceae
170 | Sigesbeckia orientalis L. Compositae
171 | Smilax ovalifolia Roxb. ex D. Don. Liliaceae

172 | Smilax perfoliata Lour Liliaceae

173 | Smilax wightii A. DC. Liliaceae

174 | Solanum nigrum L. Solanaceae
175 | Solanum torvum Swartz Solanaceae
176 | Solena heterophylla Lour. Bankankri Cucurbitaceae
177 | Sonchus wightianus DC. Mulapate Compositae
178 | Stephania japonica var discolor (Mig.) Forman Menispermaceae
179 | Strobilanthes angustifrons C.B. Clarke Acanthaceae
180 | Symplocos pyrifolia Wallich ex G. Don. Kali Kath Symplocaceae
181 | Syzygium cumini (L.) Skeels Jamun Myrtaceae
182 | Tamarindus indica L. Amili Leguminosae
183 | Terminalia alata Heyne ex Roth Saj Combretaceae
184 | Terminalia bellirica (Gaertn.) Roxb. Barro Combretaceae
185 | Terminalia chebula Retz. Harro Combretaceae
186 | Tetrastigma serrulatum (Roxb.) Planch. Vitaceae

187 | Themeda arundinacea (Roxb.) Ridley Dhadi ghans Gramineae
188 | Thespesia lampas (Cav.) Dalzell & Gibson Ban Kapas Malvaceae
189 | Thysanolaena maxima (Roxb. ) O. Kuntze Amriso Gramineae
190 | Tinospora cordifolia (Willd.) Miers. Gurjo Menispermaceae
191 | Trewia nudiflora L. Ramritha Euphorbiaceae
192 | Urena lobata L. Kuro Malvaceae
193 | Urtica dioca L. Sisnu Urticaceae
194 | Vanda teres Lindl. Orchidaceae
195 | Viscum album L. Hadchur Loranthaceae
196 | Vitis lanata Roxb. Vitaceae

197 | Woodfordia fruticosa (L.) Kurz. Lythraceae
198 | Zizyphus rugosa Lam Bayar Rhamnaceae
199 Sutim lahara

200 Pahare laharo

201 Madan laharo

202 Kharighans Gramineae
203 Sankha sur Gramineae
204 Kholesag

205 Gurbo

206 Dambarekanda

207 Phaner kanda

208 Bafal

209 Gai Simal

210 Siudo Euphorbiaceae
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Annex C-4: Ferns Recorded in the Project Area

Annex C-4

SN | Botanical Name Local Name Family

1 Adiantum capillus-veneris L. Pteridaceae

2 Adiantum caudatum L. Pteridaceae

3 Adiantum edgworthi L Pteridaceae

4 Adiantum philipense L. Pteridaceae

5 Cheilanthes albomarginata C.B. Clarke Ranisinka Pteridaceae

6 Cheilanthes dalhosiae Hooker Ranisinka Pteridaceae

7 Cheilanthes tenuifolia (Burman fil.) Swarz. Ranisinka Pteridaceae

8 Dryopteris cochleat (D. Don) C. Chr. Niuro Aspidiaceae

9 Dryopteris filix-mas (L.) Schott. Unyu Aspidiaceae

10 | Equisetum diffusum D.Don. Ankhle Equisetaceae
11 Lygodium flexuosum (L.) Sm Schizaeaceae
12 Lygodium japonicum Schizaeaceae
13 | Nephrolepis cordifolia (L.) Presl. Pani Amala Davalliaceae
14 | Pterisvitata L. Pteridaceae

15 | Pteris wallichiana Agardh. Pteridaceae

16 | Selaginella sp. Selaginellaceae
17 | Sphenomeris chinense Pteridaceae

18 | Tectaria macrodonta (Fee) C. Christensen Kali Neuro Dryopteridaceae
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Annex C-5: List of Ornamental Plants Recorded in the Project Area

Annex C-5

SN | Botanical name Local Name Family
1 | Albizia julibrissin Durazz. Rato siris Leguminaceae
2 | Aloe barbadensis Mill. Liliaceae
3 | Bougainvillea glabra Choisy Madaniphool Nyctaginaceae
4 | Callistemon lanceolatus Dc. Kalki phool Myrtaceae
5 | Canna sp. Zingiberaceae
6 | Cassia nairobensis Hort. Gainde phool Leguminaceae
7 | Cestrum nocturnum L. Solanaceae
8 | Cestrum purpreum Standl. Solanaceae
9 | Euphorbia milii Desmoul. Kande phul Euphorbiaceae
10 | Euphorbia pulcherrima Willd Lalupate Euphorbiaceae
11 | Gomphrena globosa L. Makhamali pul Amaranthaceae
12 | Hibiscus rosa-sinensis L. China rose Malvaceae
13 | Hibiscus syriacus L. Malvaceae
14 | Hydrangea macrophylla Ser. Hansaraj Hydrangeaceae
15 | Justicia sp.
16 | Lantana camara L. Banfanda kanda Verbenaceae
17 | Liriope muscari Bailey Liliaceae
18 | Malva rotundifolia L. Malvaceae
19 | Malvaviscus arboreus Cav Ghanti phool Malvaceae
20 | Mirabilis jalapa L. Nyctaginaceae
21 | Nyctanthes arbor-tristis L. Parijat Oleaceae
22 | Opuntia monacantha Haw. Naagphani Kanda Cactaceae
23 | Quamoclit pennata Bojer Jayanti Convolvulaceae
24 | Rosa alba L. Gulab Rosaceae
25 | Salvia coccinea Juss. Labiatae
26 | Salvia splendens Sello Labiatae
27 | Tagetes erecta L. Sayapatri Compositae
28 | Tagetes patula L. Sayapatri Compositae
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Annex C-6: List of Cereals, Pulses, Vegetables, Spices and Fruits Recorded in Project Area

Sn | Local Name | Varieties | Botanical Name | Family
Cereals

1 Latte Amaranthus caudatus L. Amaranthaceae

2 | Tori Brassica campestris L. Cruciferae

3 | Sama Echinocloa sp. Gramineae

4 | Kodo Asoje Eleusine coracana (L.) Gaertn. Gramineae

5 | Kodo Mangsire Eleusine coracana (L.) Gaertn. Gramineae

6 | Kodo Jhaure Eleusine coracana (L.) Gaertn. Gramineae

7 | Kodo Dallo Eleusine coracana (L.) Gaertn. Gramineae

8 | Kodo Jwai Eleusine coracana (L.) Gaertn. Gramineae

9 | Kodo Barse Eleusine coracana (L.) Gaertn. Gramineae

10 | Jau Hordeum vulgare L. Gramineae

11 | Dhan Ashoje Oryza sative L. Gramineae

12 | Dhan Kartike Oryza sative L. Gramineae

13 | Dhan Mangsire Oryza sative L. Gramineae

14 | Dhan Chaite Oryza sative L. Gramineae

15 | Dhan Local mansuli Oryza sative L. Gramineae

16 | Dhan Mansuli sudhariyako | Oryza sative L. Gramineae

17 | Dhan Bakkula Mansuli Oryza sative L. Gramineae

18 | Dhan Aas Mansuli Oryza sative L. Gramineae

19 | Dhan Madhise Oryza sative L. Gramineae

20 | Junelo Sorghum vulagare Pers. Gramineae

21 | Gahun Bel 1064 Triticum aestivum L. Gramineae

22 | Gahun RR 21 Triticum aestivum L. Gramineae

23 | Makai Murali Zeamays L. Gramineae

24 | Makai Thulo (yellow) Zeamays L. Gramineae

25 | Makai Sano (white) Zeamays L. Gramineae

26 | Makai Rato Zeamays L. Gramineae

27 | Makai Khumaltar Zeamays L. Gramineae

28 | Makai Dumsi Zeamays L. Gramineae

29 | Makai Rampur Zeamays L. Gramineae

30 | Makai Arun Zeamays L. Gramineae

31 | Ghaiya Kalo Gramineae

32 | Ghaiya Gunte Gramineae
Pulses

1 | Chana Cicer arietinum L. Leguminosae

2 | Gahat Dolichos biflorus L. Leguminosae

3 | Simi Baramase Dolichos lablab L. Leguminosae

4 | Simi Hiude Dolichos lablab L. Leguminosae

5 | Bhatta Kalo Glycine max (L.) Merr. Leguminosae

6 | Bhatta Seto Glycine max (L.) Merr. Leguminosae

7 | Musuro Lens culinaris Medic. Leguminosae

8 | Mas Kalo Phaseolus mungo L. Leguminosae

9 | Mas Phurse Phaseolus mungo L. Leguminosae

10 | Mas Chhiplo Phaseolus mungo L. Leguminosae

11 | Kerau Pisum sativum L. Cruciferae

12 | Bodi Makai Vigna sinensis L. Leguminaceae

13 | Bodi Kartike Vigna sinensis L. Leguminaceae

14 | Bodi Tane Vigna sinensis L. Leguminaceae

15 | Bodi Prakash Vigna sinensis L. Leguminaceae

16 | Bodi Akash Vigna sinensis L. Leguminaceae

17 | Bodi Lumle Vigna sinensis L. Leguminaceae

18 | Bodi Boshe Vigna sinensis L. Leguminaceae
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Sn Local Name Varieties Botanical Name Family
Vegetables
1 | Ludesag Amaranthus viridis L. Amaranthaceae
2 | Kauli Brassica oleraceae var botrys L. Cruciferae
3 | Banda Brassica oleraceae var capitata L. Cruciferae
4 | Sag Brassica sp. Cruciferae
5 | Khursani Jire Capsicum frutescens L. Solanaceae
6 | Khursani Dalle Capsicum frutescens L. Solanaceae
7 | Karkalo Colocasia antoquorum var. esculenta L. Araceae
8 | Pidalu Colocasia antoquorum var. esculenta L. Araceae
9 Kakro Cucumis sativus L. Cucrubitaceae
10 | Pharsi Lamo Cucurbita pepo L. Cucrubitaceae
11 | Pharsi Dallo Cucurbita pepo L. Cucrubitaceae
12 | Gajar Daucos carota L. Umbellifeare
13 | Bhindi Hibiscus esculentus L. Malvaceae
14 | Sakharkhanda Ipomoea batata (L.) Lam. Convolvulaceae
15 | Lauka Lagenaria siceraria (Molina) Standl. Cucrubitaceae
16 | Chamsur Lepidium sativum L. Cruciferae
17 | Ghiraula Luffa cylindrica (L.) Roem Cucrubitaceae
18 | Tamatar Selsel Lycopersicum esculentum Mill. Solanaceae
19 | Tamatar Manisha Lycopersicum esculentum Mill. Solanaceae
20 | Karela Seto Momordica chanrantia L. Cucrubitaceae
21 | Karela Kalo Momordica chanrantia L. Cucrubitaceae
22 | Mula Raphnus sativus L. Cruciferae
23 | Ishkush Sechium edule (Jacg.) Sw. Cucrubitaceae
24 | Bhenta Jire Solanum melongena L. Solanaceae
25 | Bhenta Lamo Solanum melongena L. Solanaceae
26 | Bhenta Dallo Solanum melongena L. Solanaceae
27 | Aalu Solanum tuberosum L. Solanaceae
28 | Palungo Spinacea oleracea L Cruciferae
29 | Chichinda Trichosanthes anguina L. Cucrubitaceae
Spices
1 | Pyaj Allium cepa L. Amaryllidaceae
2 | Lasun Allium stivum L. Amaryllidaceae
3 | Dhaniya Coriandrum stivum L Umbelliferae
4 | Beshar Curcuma angustifolia Roxb. Zingiberaceae
5 | Aduwa Zingiber officinale Rosc. Zingiberaceae
Fruits
1 | Bhuikatar Ananas comosus (L.) Merr. Bromeliaceae
2 Rukhkhatar Atrocarpus integra (Thunb.) Merr. Moraceae
3 | Mewa Carica papaya L. Caricaceae
4 | Kagati Citrus aurantifolia (Chirst.) Swingle. Rutaceae
5 | Nimbuwa Citrus lemon (L.) Burn f. Rutaceae
6 | Bhogate Citrus maxima (Burn.) Herr. Rutaceae
7 | Suntala Citrus reticulata Blanco. Rutaceae
8 | Litchi Litchi chinensis Sonner. Sapindaceae
9 | Amp Mangifera indica L. Anacardiaceae
10 | Kimbukafal Morus nigra L. Moraceae
11 | Kera Malunge Musa paradisica L. Musaceae
12 | Kera Ghyu Musa paradisica L. Musaceae
13 | Kera Muhure Musa paradisica L. Musaceae
14 | Kafal Myrica esculenta Buch.-Ham. ex D.Don Myricaceae
15 | Aaru Prunus persica (L.) Batsch. Rosaceae
16 | Aamba Psidium gujava L. Myrtaceae
17 | Naspati Pyrus communis L. Rosaceae
18 | Ukhu Saccharum officinarum L. Gramineae
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Sn

Local Name

Varieties

Botanical Name

Family

19

Angur

Vitis vinifera L.

Vitaceae
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Annex C-7: List of Plants Recorded in the Project Area with Various Ethnobotanical

Table C-7.1: List of Plant used to make Agriculture Implements

Uses

SN Local Name Botanical name Implements
1 Sadan Desmodium oojeinense (Roxb.) Ohashi Plough

2 Chilaune Schima wallichii (DC.) Korth Axe/Sickle handle
3 Sal Shorea robusta Gaertn. Plough
4 Kali kath Symplocos pyrifolia Wallich ex G. Don. Axe/Sickle handle
5 Ban khirro Sickle case

Table C-7.2: List of Edible Plant of Project Area

SN Local Name Botanical name Parts uses Use value
1 Bel Aegle marmelos (L.) Corr. Fruit Fruit

2 Kurilo Asparagus racemosus Willd. Young shoot Vegetable
3 Choya bans Bambusa nepalensis Stapleton Young shoot Vegetable
4 Koiralo Bauhinia variegata L. Flower Pickle

5 Katus Castanopsis indica (Roxb.) Migq. Fruit Fruit

6 Ban tori Cleome viscosa L. Seed Spice

7 Gol kankri Coccinia grandis (L.) Viogt. Fruit Fruit

8 Sipligan Crateva unilocularis Buch.-Ham. Young shoots Vegetable
9 Githa Dioscorea bulbifera L. Fruit Vegetable
10 | Tarul Dioscorea deltoidea Wall. Ex Griseb Tuberous root | Vegetable
11 | Bankera Ensete glaucum (Roxb.) Cheesman Fruit Fruit

12 | Dumbre Ficus racemosa L. Fruit Fruit

13 | Bedulo Ficus sarmentosa Buch.-Ham. ex Sm. Fruit Fruit

14 | Khaniyo Ficus semicordata Buch.-Ham ex Sm. Fruit Fruit

15 | BanKkarela Momordica dioca Roxb. ex Willd. Fruit Vgetable
16 | Kimbu kafal Morus nigra L. Fruit Fruit

17 | Kafal Myrica esculenta Buch.-Ham. ex D.Don Fruit Fruit

18 | Paniamala Nephrolepis cordifolia (L.) Presl. Tuberous root | Fruit

19 | Jaluko Remusatia vivipara (Roxb.) Schott. Tender shoots | Vegetable
20 | Bhakimlo Rhus javanica L. Fruit Fruit

21 | Aiselu Rubus ellipticus Smith Fruit Fruit

22 | Amaro Sapondias pinnata (L.f.) Kurz Fruit Fruit

23 Smilax ovalifolia Roxb. ex D. Don. Young shoots Vegetable
24 | Jamun Syzygium cumini (L.) Skeels Fruit Fruit

25 | Kali Niuro Tectaria macrodonta (Fee) C. Christensen Young shoots Vegetable
26 | Sisnu Urtica dioca L. Young shoots Vegetable
27 | Bayar Zizyphus rugosa Lam Fruit Fruit/Pickle
28 | Gurbo (Mag.) Young shoots Vegetable
29 | Bochesing (Mag.) Fruit Fruit

Table C-7.3: List of Plants Commonly used in Fencing

SN

Local Name

Botanical name

Siudi

Euphorbia royleana Boiss

Sajiban

Jatropa curcas L.
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Table C-7.4: List of Plants used for Making Local Wine (Fermentation)

SN Local Name Botanical name
1 Bhui Katahar Ananas comosus (L.) Merr.
2 Rukha Katahar Atrocarpus integra (Thunb.) Merr.
3 Rudilo Clerodendrum indicum (L.) Kuntze.
4 Pipla Piper longum L.
5 Ukhu Saccharum officinarum L.
6 Mula pate Sonchus wightianus DC.
7 Bheduwa

Table C-7.5: Plants of Fiber Use Value

SN Local Name Botanical name
1 Bhorla Bauhinia vahlii Wight & Am.
2 Kubhindo Cucurbita pepo L.
3 Odal Duabanga grandiflora (Roxb. ex DC) Walp
4 Babiyo Eulaliopsis binata (Retz.) C.E. Hubbard

Table C-7.6: Plants Used in Fish Poisoning

SN Local Name Botanical name Parts used
1 Bhogate Maesa macrophylla (Wall.) A. DC. Leaf
2 Khirro Sapium baccatum Roxb. Leaf
3 Chilaune Schima wallichii (DC.) Korth Bark

Table C-7.7: Plants Used as Fodder

SN Local Name Botanical name
1 Bhorla Bauhinia vahlii Wight & Am.
2 Sadan Desmodium oojeinense (Roxb.) Ohashi
3 Dumbre Ficus racemosa L.
4 Bedulo Ficus sarmentosa Buch.-Ham. ex Sm.
5 Khaniyo Ficus semicordata Buch.-Ham ex Sm.
6 Dabdabe Garuga pinnata Roxb.
7 Ginari Premna barbata Wall. ex Schauer
8 Sal Shorea robusta Gaertn.
9 Saj Terminalia alata Heyne ex Roth
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Table C-7.8: Medicinal Plants used in Different Disease/Disorder

SN Local Botanical name Parts Mode of use Disease/disorder
Name uses
1 Khayar Acacia catechu (L.f.) Willd. Wood Decoction Body ache; .
Stomachache; as tea
2 Bojho Acorus calamus L. Root Cough
. Pulp; Diarrhoea/
3 Bel Aegle marmelos (L.) Corr. Fruit/bark Juice:Decoction | Stomachache
4 Gande Ageratum conyzoides L. Leaf Juice Cut
5 Chhatiwan | Alstonia scholaris (L.) R. Br. Stem Latex Sprain
6 | Amba Psidium guajava L. Young Juice Stomachache
shoots
. Cut and wound; Boils;
- Juice Worms
7 Titepati Artemisia indica Willd. Leaf - Juice+ Justicia
sp - Worms on young
) buffalo
8 Kurilo Asparagus racemosus Willd. Root Paste; Juice Lactative; Refreezerant
9 Badahar Atrocarpus lakoocha Wall. Bark Juice Stomachache
Cooling; Toothache,
10 | Neem Azadirachta indica A. Juss. Leaf Juice Malarian fever;
Diarrhoea
- Juice
11 | Koiralo Bauhinia variegata L. Bark - Mangiferaand | Diahhroea; Refrigerant
Aegle juice
12 Begonia sp. XY:I%IG Juice Stomachache
13 Boehmeria rugulosa Wall. Leaf Paste Wound
14 | Aank Calotropis gigantea (L) Stem Latex Sprain
Dryand.
15 | Ganja Cannabis sativa L. Leaf Paste Diarrhoea of cattle
Whole Fever;
16 | Godtapre Centella asiatica (L.) Urban. lant Juice Refreezerant ;Urine
p infection
.. . . Whole .
17 | Ranisinka | Cheilanthes dalhosiae Hooker plant Juice Stomachache
18 | Batulpate Cissampelos pareira L. Root Juice Stomachache ; Problem
due to oily food
. Clerodendrum indicum (L.) . Fever; Headache; Cold
19 | Rudilo Kuntze. Leaf Juice and Cough
: Whole . .
20 | Akasbeli Cuscuta reflexa Roxb. plant Juice Jaundice
21 | Abijalo Drymaria diandra Blume Leaf Juice Fever
22 | Sahasrbuti | Elephantopus scaber L. Root Juice Refrigerant
23 | Bankera Ensete glaucum (Roxb.) Root Juice Urm_e infection;
Cheesman Refrigerant
24 | Phadelo Erythrina stricta Roxb. Bark Juice Refrigerant
25 | Babiyo Eulaliopsis binata (Retz.) C.E. | Young Paste Bone fracture
Hubbard leaves
26 | Banmasa Eupatorium adenophorum Leaf Juice Cut
Spreng.
27 | Dude Euphorbia hirta L. Leaf Juice Cut
28 | Khniyo Ficus semicordata Buch.-Ham Root Juice Urln_e infection;
ex Sm. Refrigerant
29 | Sajiban Jatropa curcas L. Stem Juice; Latex Cuts and Wounds
30 | Rohini Mallotus philippensis (Lam.) Bark Decoction Storr_lachache ;
Muell.-Arg. Refrigerant
31 | Aanp Mangifera indica L. Bark Decoction;Juice Stomachzflche;
Rheumatism
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SN Local Botanical name Parts Mode of use Disease/disorder
Name uses
32 | Champ Michelia champaca L. Leaf Paste Leg fracture of cattle
33 | Lajjawati Mimosa pudica L. Root Juice Refrigerant
Kimbu . .
34 kafal Morus nigra L. Root Juice Worms
35 | Dhobini Mussaenda macrophylla Wall. | Root Juice Fever
Myrica esculenta Buch.-Ham. . Blood dysentery;
36 | Kafal ex D.Don Bark Decoction Bleeding from tooth
37 | Chariamilo | Oxalis corniculata L. \;Y;&Ie Juice Fever
38 | Amala Phyllanthus emblica L. E;lrjl'(t and Juice; Decoction | Cough and cold
39 | Pipla Piper longum L. Fruits Freshry Cough
40 | Gineri Premna barbata Wall. ex Leaf Juice with fitkiri | Headache
Schauer
41 | Aiselu Rubus ellipticus Smith Root Juice Urine infection
Saccharum spontaneum L + rohini +Pipla +
42 | Kans P ' Root Rani sinka+ Stomachache
gujargano
43 | Amaro Sapondias pinnata (L.f.) Kurz Bark Paste Rheumatism
44 | Sal dhup Shorea robusta Gaertn. Latex Blood dysentery
45 Silajit Diarrhoea /boils
46 | Kantakari Solanum surattense Burm. f. Fruit Smoke Toothache
. - . Cough, Headache,
47 | Jamun Syzygium cumini (L.) Skeels Bark Juice Sinusites
48 | Kali Neuro Tect'ana macrodonta (Fee) C. Rhizome | Juice Blood dysentery
Christensen
49 | Barro 'Igt(e)rxnglnalla bellirica (Gaertn.) Fruit Pulp Cough
50 | Harro Terminalia chebula Retz. Fruit Pulp Cough
Cut for cattle; wound
Thespesia lampas (Cav.) Whole Do of human; sprain; Bone
51 | Ban kapas Dalzell & Gibson plant Paste; Juice fracture of man and
cattle
52 | Gurjo ',\I'/ll?é)rzpora cordifolia (Willd.) Stem Juice Sprain; Refrigerant
53 | Goya Vanda teres Lindl. Fruit Pulp Bone fracture
54 | Hadchur Viscum album L. Leaf Paste Facture
55 | Dhairo Woodfordia fruticosa (L.) Kurz. | Flower Juice Stomachache
. . Stomachache;
56 | Bayar Zizyphus rugosa Lam Seed/root | Juice Refrigerant :Smallpox
57 | Bheduwa Leaf Paste Boils
58 | Ghutuk Fruit Refrigerant
Table C-7.9: Plants of Religious Value
SN Local Name Botanical name
1 Bojho Acorus calamus L.
2 Titepati Artemisia indica Willd.
3 Katus Castanopsis indica (Roxb.) Mig.
4 Kush Desmostachys bipinnat (L.) Stapf.
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Table C-7.10: Plants Used for Roofing

SN Local Name Botanical name
1 Babiyo Eulaliopsis binata (Retz.) C.E. Hubbard
2 Khar Themeda triandra Forssk

Table C-7.11: Plants of Timber Value

SN | Local Name Botanical name
1 Karma Adina cordifolia (Willd. Ex Roxb.) Benth. & Hook.f. ex Brandis
2 Seto siris Albizia chinensis (Osbeck) Merr.
3 Kalo siris Albizia lebbeck (L.) Bentham
4 Padke Albizia lucidior (Steudel) I. Nielson ex Hara
5 Katus Castanopsis indica (Roxb.) Mig.
6 Sisoo Dalbergia sisoo Roxb.
7 Sadan Desmodium oojeinense (Roxb.) Ohashi
8 Mauwa Engelhardia spicata Lsch. ex Blume
9 Rohini Mallotus philippensis (Lam.) Muell.-Arg.
10 Aamp Mangifera indica L.
11 Sigane Pterospermum lanceaefolium Roxb.
12 Ban papal Sapium baccatum Roxb.
13 Khirro Sapium insigne (Royle) Benth. ex Hook.f.
14 Chilaune Schima wallichii (DC.) Korth
15 Sal Shorea robusta Gaertn.
16 Kali kath Symplocos pyrifolia Wallich ex G. Don.
17 Saj Terminalia alata Heyne ex Roth
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Annex C-8: Unit Cost for the Afforestation in the Spoil Bank

Annex C-8

SN Particulars T(?]tjrlnrssrl;/'{;d Unit Rate (NRs.) (LORE:I)
1 | Seedling procurement 1600 4/seedling 6400
2 | Site clearance and development 300 150/per worker/day 45000
(workers)

3 | Burrow holes for plantation 40 150/per worker/day 6000
(workers)

4 | Seedling transportation by vehicle 1 5000/day 5000
from nursery to site (one day)

5 | Seedling transportation 2 150/per worker/day 300
afforestation site (workers)

6 | Plantation (workers) 20 150/per worker/day 3000

7 | Watering and protection (1 5 years 36000/year 180000
workers)

Total/ha | 245700

Note: The cost calculation is based on Forest Norms, 2003
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Annex C-9 Fish Species Observed at Different Sampling Station and their Measurement

Table C-9.1: Species Composition and Measurement at Different Sampling Stations in

July 2006:
_ Avg. Size of We'iaévk?t. of
giigt]izlr:ng Scientific Name CNnggnon Total tréz;l'grtl?l the Total
(cm) Caught
(@)
1A Glyptothorax trilineatus Kavre 1 10 9
B. Labeo angra Gardi 2 13 325
C. Labeo dero Gardi 3 16.8 73.3
D. Neolischeilus hexagonolepis Katle 3 16 95
E. Tor Pititora Sahar 1 15.5 65
F. Chagunius chagunio Gadeni,Rewa 2 13.25 425
G. Garra annandalei Lohari,Buduna 3 13.6 41.6
H. Garra goytla Buduna 1 13 30
l. Botia almorhae Baghi 1 115 35
J. Noemacheilus rupicola Gadela 1 7.5 15
K. Mastacembalus armathus Bam 1 35 200
Total: 19
2. A Mystus aor Tanger 1 44 500
B. Chagunius chagunio Gadeli 3 17 90
C. Labeo dero Gardi 2 14.6 55
D. Tor putitora Sahar 2 18 72.5
Total: 8
3. A Neolissocheilus hexagonolepis Katle 1 16 100
B. Glyptothorax telchitta Kotle 2 9.25 10
C. Tor Putitora Sahar 1 16.5 80
D. Barilius barila Fageta 5 4.8 4.1
Total: 9
4.A Pseudocheneis sulcautus Katanga,Kabre 2 6.75 10
B. Glyptothorax telchitta Kotel,Katanga 12 12.7 18.5
C. Mastacembalus armathus Bam 3 23 12.3
D. Noemacheilus rupicola Gadela 1 6 5
E. Barilius barila Fageta 5 6.5 7.6
F. Neolissocheilus hexagonolepis Katle 3 8.16 18.3
G. Garra goytla Buduna 1 13.5 20
Total: 27
5.A. Barilius barila Fageta 4 55 7.25
B. Clupisoma garua Jalkapoor 2 21.75 100
C. Tor putitora Sahar 1 24 150
D. Labea dero Gardi 1 15 30
E. Channa punctatus Hile 1 75 10
Total: 9
6.A. Neolissocheilus hexagonolepis Katle 2 12 14
B. Barilius barila Fageta 6 6.16 7.8
C. Tor pitutor Sahar 2 9.25 12.5
D. Noemacheilus rupicola Gadela 6 5.41 7.25
Total: 16
7.A. Neolischeilus hexagonolepis Katle 4 175 97.5
B. Glypothorax cavia Kataga 1 19 100
C. Tor putitora Sahar 4 11.75 22.25
D. Labeo dero Gardi 3 8.33 15
Total: 12
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Table C-9.2: Species Composition and Measurement at Different Sampling Stations in

October 2006
_ Avg. Size of we'iA;;Vk?f of
Sam_plmg Scientific Name Common Total the Total the Total
Station Name Caught
(cm) Caught
(9)
1. - - - - -
Total: - - -
2. A Neolissocheilus hexagonolepis Katle 3 21.3 106.6
B. Chagunius chagunio Gadeli,Rewa 5 17 50
C. Labeo dero Gardi 11 141.6 22.7
D. Labeo angra Gardi 2 18 72.5
E. Tor putitora Sahar 1 24 200
F. Garra goytla Buduna 2 14.5 21
G. Schizothorax richardsonii Asala 1 27 150
Total: 25
3. A Garra goytla Buduna 3 13.66 50
B. Labeo angra Gardi 1 73 900
Total: 4
4.A Garra goytla Buduna 3 154 38.3
B. Labeo dero Gardi 1 19.4 75
C. Mastacembalus armathus Bam 1 42.6 120
Total: 5
5.A Chagunius chagunio Gadeni,Rewa 1 13 7
B. Botia almorhae Baghi 1 14 10
C. Neolissocheilus hexagonolepis Katle 1 10 5
D. Garra goytla Buduna 2 25 17
Total: 5
6.A. Neolissocheilus hexagonolepis Katle 1 15 50
B. Barilius barila Fageta 3 9 2
C. Garra goytla Buduna 1 11 3
D. Botia almorhae Baghi 1 13.5 5
E. Channa gachua Hile 2 10.5 4
F. Clupisoma garua Jalkapoor 1 20 150
Total: 9
7.A. Neolischeilus hexagonolepis Katle 6 12.8 10.8
B. Clupisoma garua Jalkapoor 1 23 50
C. Barilius bendelisis Fageta 13 9.6 4.7
D. Barilius barila Fageta 5 5.4 0.46
E. Puntius conchonius Karange 3 5.5 4.1
F. Noemacheilus rupicola var inglish | Gadela 2 5 0.05
Total: 30
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Table C-9.3: Percentage of Single Fish Species at each Sampling Stations in July 2006

Sampling Station

S.N | Scientific Name 3 ggtt;'] C;t%tha[%
N.C % N.C % N.C % | N.C % N.C % NC | % N.C %
1 Mystus menoda 1 5.26 - - - - - - - - - - - . 1 1
2. Labeo dero 3 15.78 2 25 - - - - 1 1111 - - 3 25 9 9
3. Labeo angra 2 10.52 - - - - - - - - - - . . 2 2
n Neolissochei!us 3 15.78 i i 1 125 | 3 1111 B} - 2 12.5 4 33.33 13 13
hexagonolepis
5. Tor Pititora 1 5.26 2 25 - - 3 11.11 1 11.11 2 12.5 4 33.33 10 10
6. Chagunius chagunio 2 10.52 3 37.8 - - - - . . - . . . 5 5
7. Garra annandalei 3 15.78 - - - - - - - - - - . . 3 3
8. Garra goytla 1 5.26 - - - - 1 3.70 - - - - - - 2 2
9. | Botia almorhae 1 5.26 - - - - - - - - - - - - 1 1
10. | Noeimacheilus rupicola 1 5.26 - - - - 1 3.70 - - 6 | 375 - - 8 8
11. | Mastacembalus armatus 1 5.26 - - - - 3 11.11 - - - - - - 4 4
12. | Mystus aor - - 1 125 - - - - - - - - - - 1 1
13. | Glyptothorax telchitta - - - - 2 25 12 | 44.44 - - - - - - 14 14
14. | Barilius barila - - - - 5 62.5 5 1851 4 44.44 6 375 - - 20 20
15. | Pseudocheneis sulcautus - - - - - - 2 7.40 - - - - - - 2 2
16. Clupisoma gavua - - - - - - - - 2 22.22 - - - - 2 2
17. | Channa punctatus - - - - - - - - 1 1111 - - - - 1 1
18. | Glypothorax cavia - - - - - - - - - - - - 1 8.33 1 1
Total: 100 100
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Table C-9.4: Percentage of Single Fish Species at each Sampling Stations in October 2006

Sampling Station

Total

Total

S.N | Scientific Name 4 5 Catch Catch %
NC| % |[NC| % |[NC| % |NC| % | NC | % N.C % N.C %
1. Labeo dero - - 11 44 - - 1 20 - - - - - - 12 15.38
2. Labeo angra - - 2 8 1 25 - - - - - - - - 3 3.84
3. E:)?;ggﬁg:‘eeg:gs - - 3 | 12| - - - - 1 | 20 1 11.1 1 33 6 7.69
4, Tor Pititora - - 1 4 - - - - - - - - 1 1.28
5. Chagunius chagunio - - 5 20 - - - - 1 20 - - - 6 7.69
o | o S N N N A N O I I A I
7. Garra goytla - - 2 8 3 75 3 60 2 40 1 11.1 - - 11 14.10
8. Botia almorhae - - - - - - - - 1 20 1 11.1 - - 2 2.56
o. |Noemachellus wpicola) | ) )] - > | 66 | 2 256
10. | Mastacembalus armatus - - - - - - 1 20 - - - - - - 1 1.28
11. Barilius bendelisis - - - - - - - - - - - - 13 43.3 13 16.66
12. | Barilius barila - - - - - - - - - - 3 333 5 16.6 8 10.25
13. | Clupisoma gavua - - - - - - - - - - 1 111 1 33 2 2.56
14. | Channa gachua - - - - - - - - - - 2 22.2 - - 2 2.56
15. | Puntius conchonius - - - - - - - - - - - - 3 10 3 3.84
Total: 78
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Annex C-10: Phytoplankton and Zooplankton Species Composition/Distribution Pattern and Diversity

Station 1 Station 2 Station 3 Station 4 Station 5 Station 6 Station 7
S.N. SpECiES Pre. PosF Pre. PosF Pre. PosF Pre Post Pre Post Pre Post Pre Post
Smapling | Sampling | Smapling | Sampling | Smapling | Sampling | Smapling | Sampling | Smapling | Sampling | Smapling [ Sampling | Smapling | Sampling
Phytoplankton

A [Bacillariophyceae
1 Amphora ovalis + + + + + - + + + + - +
2 Caratonies arcus - - - + - - - - - + B _
3 Cyclotella stelligera - + + + - - - + + B B + n
4 Cymatopleura solea - + + + - + + + - - R - .
5 Cymatopleura elliptica - + - - - - - + - + R - - +
6 Cymbella cistula + + - + + + + + - + R + ¥ +
7 Cymbella cymbiformis - + - + + - + - + + +
8 Cymbella tumida + + + + - + - + + + - + B +
9 Fragilaria capucina + + + + + + + + + + + + +
10 |Fragilaria verescens + - + - + - - + - + i + -
11 |Gomphonema geminatum - + - - + - - - - + _ +
12 |Gyrosigma kutzingii - - - - - - + - + - - - -
13 [Gyrosigma acuminatum - + - - + - + - - - - -
14 [Melosira granulata - + - + + + - + - + + + +
15 |Melosira islandica + + + + + + + + + + ¥ ¥ +
16 |Melosira verians - - + + - + + + - - - - +
17 [Navicula viridula - - + - + - - - - - - - + -
18 |Navicula cuspidata - + - + - + - + + - + +
19 |Navicula radiosa + + - + + - - i B + _
20 |Nedium affine - + - - - + - + - - - -
21 |Nitzschia palea - + - - + - + - - - + -
22 |Nitzschia linearis - + - + - + - - - - - - - .
23 |Pinnularia gibba - - - + - - - - - + B R
24 |Pinnularia gentilis - - + - + - + - + - B
25 |Pinnularia viridis - + - + + - + + - + - - -
26  |Rhizosolenia sp. - - - - - - - - - B B + _
27  |Stauroneis anceps + + + + + - + - + - + - +
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Station 1 Station 2 Station 3 Station 4 Station 5 Station 6 Station 7
S.N. Species Pre. Pos.t Pre' Post Pre Post Pre Post Pre Post Pre Post Pre Post
Smapling | Sampling | Smapling | Sampling | Smapling | Sampling | Smapling | Sampling | Smapling | Sampling | Smapling [ Sampling | Smapling | Sampling

28 |Stauroneis phoenicenteron - + - - - - - + - - - B - +
29 |Stauronis acuta - + - + + - + - + + -
30 [Stauronis anceps - - + - - - + - + - - - - -
31 |Surirella robusta + + - + + + - + - + + + +
32 |Synedra affinis + + + + + + + + + + + + +
33 [Synedra ulna + + + + + + + + + + + +
34 |Tabellaria binalis - + - - - + - - - - - - - -
35 |Tabellaria fenestrata - - - + + + + - - - R - ¥ +
36 |Frustulia vulgarus - - - + - + - - - - - R R +
37 [Staurastrum gracile - - - + - + - + - + - + +
B Pyrophyceae
38 [Peridinium pusillum - - + - - + - + - i
C Cyanophyceae
39 [Lyngbya limnetica - + - - - - + - - - + .
40 [Lyngbya major - + - + + - + + ¥ R +
41 |Merismopedia tenuissina + - - + + + - - + . ¥ +
42  |Microchate tenera + + + - + + + - + _ +
43 |Nostochopsis labatus - - - - - + - + - - R - - -
44 |Oscillatoria irrigua + + + + + + + + ¥ + + + +
45 |Oscillatoria obscura - - - + - - + + + - - . R
46 |Spirulina platensis + + + + - - - + - - + + - -
47  |Gloeotrichia sp. - + - + - - - - R - _
48 |Nostoc sp. - - - - - + - + - - - - - -
D |Chlorophyceae
49 |Ankistrodesmus falcatus - - + + + + - - + + +
50 [Chaetophora incerssata - + - - - + - - - - R
51 |Cladophora glomerata - - - + - - - - - - - + - .
52 |Closterium moniliferum + + - + - + + - + - + +
53 |Closterium pravulam - - - - - - - R - R R R R
54  |Closterium beiblinii - - + - + - - - R - n R R
55 [Cosmarium quadrum - + - - - - - R + - +
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Station 1 Station 2 Station 3 Station 4 Station 5 Station 6 Station 7
S.N. Species Pre. Pos.t Pre' Post Pre Post Pre Post Pre Post Pre Post Pre Post
Smapling | Sampling | Smapling | Sampling | Smapling | Sampling | Smapling | Sampling | Smapling | Sampling | Smapling [ Sampling | Smapling | Sampling
56 |Cosmarium binum - + - + - - - - i + - - - N
57 |Genicularia elegans - + + + - + + + + + - + +
58 |Microspora floccosa - - - + - + - - - R - - R +
59 |Sirogonium sitcticum - + - + - - - + - - - + - -
60 [Spirogyra rhizobrachialis + + + + + + + + + + + + + +
61 [Spirogyra setiformis - - - - - - - - - - R - R R
62 [Spirogyra weberi - + + + - - + + - R - +
63 |Stigeoclonum tenue - - - - - - - - . R R R -
64 |Treubaria crassispina + + + - - + + + - + - + + +
65 |Ulethrix variabilis - + - + - + - + - + - + - ¥
66 |Ulethrix zonata - + - + + + + + - + - - - +
67 |Netrium digitus - - - + - + - - - + - - - +
E Xanthophyceae
68 |Tribonema utriculosum - + - - + - + + - + + +
69 |Tribonema minus - - + - - - - R - - R
70 [Mischococcus sp. - - - - - + - - - - - + - R
Zooplankton

A [Rotifera
1 Chromogaster testudo - + - - + - - - - i R +
2 Ascomorpha saltrans - + - + - - - + - + - + - -
3 Chromogaster ovalis + + - - + + - - + + + + - ¥
4 Proales decipiens - + - + - - - - + R R - -
5 Trichocera rousseleti - + - - - + - - - + - - i ¥
6 |Colurella obtusa - + - + - + - + + - + + + +
7 Cephalodella sterea - + - - + - + - - - - -
8 Monostyla cornuta - - - - + - - - - - + _ +
9 Asplanchana priodonata - + + + - + + - + - - i +
10 |Trichocera sp. + - + - - - - - - - - - ¥ R
11 [Polyorthra trigla - - - - + - + - - - - - - -
12 |Lecane sp. - - - - - + - - - + - - - ¥
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Station 1 Station 2 Station 3 Station 4 Station 5 Station 6 Station 7
S.N. S DECi es Pre. PosF Pre. PosF Pre. PosF Pre. PosF Pre- PosF Pre. PosF Pre. PosF
Smapling | Sampling | Smapling | Sampling | Smapling | Sampling | Smapling | Sampling | Smapling | Sampling | Smapling [ Sampling | Smapling | Sampling

B |[Copipoda
13 |Microcyclops varicans - + - - - + - - - R - R R +
14  |Nauplius - - + - + - - - - - ¥ B B _
15 [Cyclops sp. + - - - - - R - " - - i i i
16 |Canthocamptus staphylinus - + - - - + + + - - - + - -
C Cladocera
17 |Bosmina coregoni - + + + - - + + + + - + - -
18 [Bosmina deiteris - - - - - - R - -
19 [Alona costata + + - - + + - + + + - + +
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Annex C-11: Phytoplankton and Zooplankton Observed at Different Sampling Station in Upper Seti River Plankton Density No. per litre

Station 1 Station 2 Station 3 Station 4 Station 5 Station 6 Station 7
S.N. Species Pre. Pos.t Pre. Pos.t Pre‘ Pos.t Pre. Pos.t Pre. PosF Pre. PosF Pre. PosF
Smapling | Sampling | Smapling | Sampling | Smapling | Sampling | Smapling | Sampling | Smapling | Sampling | Smapling | Sampling | Smapling | Sampling
Phytoplankton
A |Bacillariophyceae
1 Amphora ovalis 200 700 - 200 200 300 - 200 400 100 200 300 - 200
2 Caratonies arcus - - - 200 - - - - - 200 - - - -
3 Cyclotella stelligera - 200 200 100 - - - 100 200 - - 300 - 200
4 Cymatopleura solea - 200 200 200 - 200 200 100 - - - - - -
5 Cymatopleura elliptica - 400 - - - - - 200 - 100 - - - 100
6 Cymbella cistula 200 | 1300 - 700 200 500 400 600 - 400 - 600 200 200
7 Cymbella cymbiformis - 600 - 200 - 100 - 100 - 500 - 400 - 200
8 Cymbella tumida 200 | 1800 | 200 | 1300 - 1400 - 1200 | 600 | 1200 - 1000 - 1100
9 Fragilaria capucina 1200 | 3200 | 800 | 2600 | 1600 [ 2500 | 1400 | 2400 | 600 | 1600 | 1200 | 1200 | 1200 | 1400
10 |Fragilaria verescens 800 - 1400 - 600 - 1600 - 800 - 400 - 800 -
11  |Gomphonema geminatum - 300 - - - 200 - - - - - 200 - 100
12 |Gyrosigma kutzingii - - - - - 200 - 200 - - - - -
13 |Gyrosigma acuminatum - 400 - - - 100 - 100 - - - - - -
14 |Melosira granulata - 1900 - 1500 | 600 | 1400 - 1500 - 800 800 600 - 700
15 |Melosiraislandica 800 700 | 1000 | 400 600 200 400 300 | 1600 | 200 | 1200 [ 800 800 200
16 |Melosira verians - - 600 300 - 200 800 200 600 - - - - 200
17 |Navicula viridula - - 200 - 200 - - - - - - - 200 -
18 |Navicula cuspidata - 600 - 400 - 400 - 300 - 200 - 300 - 400
19 |Navicula radiosa 200 200 - 200 200 - - - - 200 - 400
20 |Nedium affine - 300 - - - 100 - 100 - - - - 200 100
21 |Nitzschia palea - 100 - - - 200 - 200 - - - 300 - 200
22 |Nitzschia linearis - 200 - 100 - 100 - - - - - - - -
23 |Pinnularia gibba - - - 200 - - - - - 200 - - -
24 |Pinnularia gentilis - 300 - 200 - 300 - 200 - 300 - - - -
25 |Pinnularia viridis - 200 200 - 200 100 - 100 400 - 200 - - -
26  [Rhizosolenia sp. 200 - - - - - - - - 200 -
27 |Stauroneis anceps 200 500 200 200 400 200 - 100 - 300 - 400 - 200
28 |Stauroneis phoenicenteron - 300 - - - - - 200 - - - - - 200
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Station 1 Station 2 Station 3 Station 4 Station 5 Station 6 Station 7
S.N. Species Pre. Pos.t Pre. Pos.t Pre. Pos.t Pre. Pos.t Pre. PosF Pre. PosF Pre. PosF
Smapling | Sampling | Smapling | Sampling | Smapling | Sampling | Smapling | Sampling | Smapling | Sampling | Smapling | Sampling | Smapling | Sampling
29 |Stauronis acuta - 400 - 100 - 100 - 200 - 100 - 200 - -
30 [Stauronis anceps - - 200 - - - 200 - 200 - - - - -
31 |Surirella robusta 200 300 - 200 200 300 - 200 - 100 200 200 - 200
32 |Synedra affinis 600 | 1100 | 600 700 400 500 200 600 800 900 600 800 | 1200 [ 700
33 |Synedra ulna 400 | 1700 | 800 | 1200 | 600 | 1300 | 600 | 1200 | 1200 | 800 400 600 | 1400 [ 800
34 |Tabellaria binalis - 200 - - - 200 - - - - - - - -
35 |Tabellaria fenestrata - - - 200 200 200 200 - - - - - 200 300
36 |Frustulia vulgarus - - - 200 - 200 - - - - - - - 300
37 |Staurastrum gracile - - - 300 - 200 - 400 - 100 - 200 - 100
B Pyrophyceae
38 |Peridinium pusillum - - - 200 - - - 100 - 100 - - - -
C Cyanophyceae
39 |Lyngbya limnetica - 300 - 200 - - - 100 - - - 200 - -
40 |Lyngbya major - 200 - 100 200 100 - 100 400 300 - - - 200
41 |Merismopedia tenuissina 200 100 - - 200 100 400 200 - - 600 - 200 200
42  |Microchate tenera 200 300 200 200 - 300 200 300 - 200 - 100 - 200
43 [Nostochopsis labatus - - - - - 200 - 100 - - - - - -
44 |Oscillatoria irrigua 400 300 600 400 200 100 200 300 400 200 200 300 400 200
45 |Oscillatoria obscura - - - 100 - - 400 200 200 100 - - - -
46 |Spirulina platensis 200 300 200 200 - - - 200 - - 200 300 - -
47 |Gloeotrichia sp. - 300 - 200 - - - - 200 - -
48 |Nostoc sp. - - - - - 200 - 200 - - - - - -
D |Chlorophyceae
49 |Ankistrodesmus falcatus - 200 - 300 200 100 200 100 - 300 - 200 200 200
50 |Chaetophora incerssata - 300 - - - 200 - - - 200 - - -
51 |Cladophora glomerata - - - 100 - - - - - - - 300 - -
52 |Closterium moniliferum 400 200 - 200 - 100 200 300 - 100 - 200 400 100
53 |Closterium pravulam - - - - - - 200 - - - - - - -
54  |Closterium beiblinii - - - 200 - 200 - - - - - 200 - -
55 |Cosmarium quadrum - 400 - - - - - - 200 - - - 300
56 |Cosmarium binum - 200 - 100 - - - - - 100 - - - 100
57 |Genicularia elegans - 200 400 100 - 100 200 200 400 200 - - 400 100
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Station 1 Station 2 Station 3 Station 4 Station 5 Station 6 Station 7
S.N. Species Pre‘ PosF Pre‘ PosF Pre‘ PosF Pre‘ PosF Pre‘ PosF Pre‘ PosF Pre‘ PosF
Smapling | Sampling | Smapling | Sampling | Smapling | Sampling | Smapling | Sampling | Smapling | Sampling | Smapling | Sampling | Smapling | Sampling
58 [Microspora floccosa - - - 200 - 100 - - - - - - - 200
59 [Sirogonium sitcticum - 300 - 200 - - - 200 - - - 200 - -
60 [Spirogyra rhizobrachialis 200 300 400 200 200 300 800 600 200 300 600 400 800 500
61 [Spirogyra setiformis - - - - - - - - - - - - - -
62 |[Spirogyra weberi 300 200 100 - - - 100 200 - - - - 100
63 [Stigeoclonum tenue - - - - - - - - - - - - - -
64 |[Treubaria crassispina 200 200 200 - - 200 200 100 - 100 - 200 400 300
65 [Ulethrix variabilis - 700 - 200 - 300 400 - 200 - 300 - 400
66 |Ulethrix zonata - 300 - 200 200 300 200 400 - 200 - - - 300
67 [Netrium digitus - - - 100 - 100 - - - 200 - - - 100
E [Xanthophyceae
68 |Tribonema utriculosum - 100 200 - - 200 - 200 400 100 - 200 400 300
69 |Tribonema minus - 200 - 100 - - - 200 - - - - - 200
70 [Mischococcus sp. - - - - - 200 - - - - - 200 - -
oplankton
A |Rotifera
1 Chromogaster testudo - 20 - 40 - 20 - 20 - - - - - 40
2 Ascomorpha saltrans - 80 - 40 - - - 40 - 60 - 40 - -
3 Chromogaster ovalis 20 40 - - 20 40 - - 20 60 40 80 - 20
4 Proales decipiens - 20 - 20 - - - - - 40 - - - 20
5 Trichocera rousseleti - 40 - - - 20 - - - 20 - - - 20
6 Colurella obtusa - 20 - 20 - 60 - 40 20 - 40 40 20 60
7 Cephalodella sterea - 20 - - - 20 - 40 - - - - - -
8 Monostyla cornuta - - - - 40 - - - - - 20 - 40
9 Asplanchana priodonata - 40 20 40 - 20 40 - 40 - - - - 40
10 |Trichocera sp. 20 - 40 - - - - - - - - - 20 -
11  |Polyorthra trigla - - - - 20 - 20 - - - - - - -
12 |Lecane sp. - - - - - 20 - - - 40 - - - 20
B [Copipoda
13 |Microcyclops varicans - 20 - - - 20 - - - - - - - 20
14 |Nauplius - - 20 - 20 - - - - - 20 - - -
15 |Cyclops sp. 20 - - - - - - - 20 - - - - -
16 |Canthocamptus staphylinus - 40 - - - 20 20 20 - - - 20 - -
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6€-0-V

Station 1

Station 2 Station 3 Station 4 Station 5 Station 6 Station 7
S.N Species Pre Post Pre Post Pre Post Pre Post Pre Post Pre Post Pre Post
o Smapling | Sampling | Smapling | Sampling | Smapling | Sampling | Smapling | Sampling | Smapling | Sampling | Smapling | Sampling | Smapling | Sampling
C Cladocera
17 |Bosmina coregoni - 20 20 20 - - 20 40 40 20 - 20 - -
18 |Bosmina deiteris - 40 - - - 40 - 20 - 20 - - - 20
19 |Alona costata 20 40 - - 40 20 - 40 20 40 - 20 20 20

Note: Pre sampling collection date May & june 2006

Note: Post sampling collection date 12 & 13 October 2006

Post sampling collection by : Raj Kapur Napit
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