Table 2.1.1  ~ OUTLINE OF PREVIOUS INVOLUNTARY
RESETTLEMENTS
Particulars Rara Kulekhani Marsyangdi
1. Purpose of National Park " Hydro-  Hydro
acquisition ' electricity elcctrici_;y
2. Yearsof 1978-1984 1977-82 1979-88
acquisition/
resetilement
3. Compensation option:
a. Land Land only - -
| (in Tariai)
b. Landorcash - Land or cash -
c. Cash - - Cash only
4. Property acquired: :
a. Land (ha)) 106 175 60.5
b. Houses 300 . 450 29
.¢. Other - Water Mil (50) Fruit Trees
‘5. Compensation - 'Iis.l,ZO_O to Rs.400 to
‘rate - 3,000 per 5,500 per
ropani* (1981) ropani (1981)
a. 'Aﬁeragc cost - US$2,900 US$7,(}(}0
per family (1979) (1981)
6. Affected: :
a. Households 331 500 222
b. Population About 1,820 3,000 1,776
7. Tmplementation Nepal Electricity MHDB**
agency Resettlement Department -
Company

‘One ropani is approximately 0.05 ha. _
*¥* : Marsyangdi Hydro-electricity Development Board.

Ncw ERA "Report on Smo-Economlc condition of Affected Households :
and Recommended Action Plan for Marsyan gdl Hydro-electric PI‘O_]GCI"
July 1989 . - o L

Source
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Table 2.3.1  SOIL AND WATER CONSERVATION MEASURES (1/2)

1, Preventive measures

- On-farm Conservation :
- terrace improvement
- farm waterways protection
- shelterbelt development
- horticulture and fodder plantation development

Forest development and management :
- production forest development and management
- protection forest development and management

Shrubland and grassland management :
- shrubland management

- range or silvo-pastral management
- reclamation of degraded lands

Settlement site services :

- community water source development and protection
- water conservation pond development

- greenbelt development

2. Rehabilitative measures

- On hillslopes, including road embankments :
- landslide treatment
- degraded roadbank stabilization
- degraded trail improvement
-~ gully treatment
- hill irrigation channel and drainage improvement

- In valleys, including waterways :
- torrent control
- streambank treatment
- irrigation channel and drainage improvement

3. Conservation education and extension
Education

- proper and inproper land use
- knowledge of how to solve conservation problems when recognized

-T.24-



Table 23.1  SOIL AND WATER CONSERVATION MEASURES (2/2)

Extension _
- demonstration of the effectiveness and benefits of soil conservation and watershed
management measures on farmer's land '
- motivating people to participaie in soil conservation and watershed management operations
- extending financial and technical support

Reducing pressure on the environmient, namely reducing demand for fuelwood, food, fodder,
thatching materials, timber, etc, and raising their productivity

- stall feeding

- introducing better cattle breeds

- proper land use practices

- use high yielding varieties and certified seeds

- . -proper fertilizer application

- improved stove use .

- alternative energy sources, such as biogas, solar power, wind power, watet mill, etc.

4. Others

Other construction works and facilities which might induce the deterioration of watershed,
such as road, irrigation canal, hydropower structure, must be carefully designed

- Population growth, which is the biggest pressure to the man-induced watershed deterioration,
should be reasonably controlled

- Resettlement can help the population pressure above
- Establishment of a'system to fight forest and grass fires
- Research work and basic information an watershed must be accumulated

- Institutional and administrative system which motivates people to afforestate and reforestate
their land should be introduced, such as tax exception/reduction, etc.

- Training manpower/staff concerned

Source : M_Odiﬁed:from, "Master Plan for the Forestry Sector, Soil Conservation and
Watershed Management Plan, Nepal 1988" :

-T.25- -
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Table 3.2.1 LEGEND FOR LAND UTILIZATION MAPS (1/2)

Upland rice - underlined (... ¢ )

TYPE LEGEND SAMPLE

T k

2\

e j

Lovel Terraces  75% °100%  Maize- Rice-  Maize/Millet-
' cultwated Mustard Cegeal Fallow

Land Use Boundary .......

~T.27-

LAND-USE, _LEGEND
R TIVATE HILLSLOPE _CULTIVATION
WetLands . ....... W Level Terraces ..o e T
Dry Lands ........, D Sloping Terraces . R )
Mixed Lands . ... ... X Intense: 75% - 100% culuvated verreedearrinne 3
Medivm: 50% - 75% cultivated ............... 2
Light : 25% - 50% cultivated ............... 1
AbandoRNed ....oeceviiierce e A
VALLEY CULTIVATION
Valley floors, Including Tars, Footslopes ard/or Alluvial Fans which are too small to map ...................... v
Tars, Alluv:al Fans and/or lower FOOISIOPES ..ccviriiinocemniimnimenissssinesenssessassssosessssnsasssssensansesens F
RAZING LANDS 'NON_AGRI LAND
_ ....G .
Sub Tropical Zone <1000m ....1 Perpetual Snow and Ice ....... ireresrenerranennn I
. -Warm Temperate Zone 1000m -2000m ..., 2 TROCK i e, R
Temperate Zone 2000m -2600m ... .3 SandfGraveUBouIders eeaineen verereerrrrerearees B
Cool Temperaie Zone 2600m -3000m .. .. 4 o
Sub - Alpine Zone  3000m -4000m ... .5
* Alpine Zone >4000m . ... 6
T_DOMIN "ROPPING PATTER
I@__SSEMEASQ_ WINTER/DRY SEASON
Rice - Fallow a
Rice Cereal, Qilseed b -
Rice Puises d
Rice Cereal ¢
Rice + Maize Winlercrop “h
Maize / Millct - Fallow J
Maize - - Mustard k
Maize .. Cereal |
Cereal Fallow n
Cereal-Fallow _ Fallow-Eailow q
Pigeon Peas p
Mixed m



Table 3.2.1  LEGEND FOR LAND UTILIZATION MAPS (2/2)

COVER TYPE

FORESTRY _LEGEND

C - Coniferous - 75% or more of tree species are coniferous

H - Hardwood - 75% of tree spécies are broad leaved hardwoods

M - All other combinations of iree species (3 metres ht)

S - Shrub; shrub vegetation whichk may include broadlieaved hardwood regeneration

SPECIES TYPE Temperate and Alpine
Tropical Hardwood-DMB - Decidious mixed broadleaved

Q - Quercus (Oak) all species

Sal ~ Shorea robusta Bu - Betula utilis (Birch)

KS - Acacia catechn and Dalbergia sissoo - A . - Abies spectabilis and A

Pr - Pinus roxburgii (Chir Pine) o pindrow (Fir)

TMII Tropical mixed hardwoods - Pw -Pinus wallichiana (Blue Pine)

Species of interest which may form a minor or infrequent component within a major type will be shown as subsript
in lower case species abbreviation.

pw - Pinus wallichiana (Blue Pinc)

‘td - Tsuga dumosa (Hemlock)

¢t - Cupressus torulosa (Cypress)

jw - Juniperus wallichiana (Juniper)

ce - Cedrus deodara (Cedar)

¢ - Conifers present in hardwood mix

d - Degraded caused by heavy loppmg
of tees for fodder. -

sp - Picea smithiana (spruce)

If stand is pnre, ohly ohe species noied; if stand is mixed two species will be noted i.e. A Pw - Abies stand with
. Pinus, in order of predominance where possible.

CONDITION TYPES

Rock - Rock or Rock outcrop with scattered trees.

----> - Slide and slips - arrow indicates downslope direction.

Br - Burn - area of burn leaving little or no residual stand.

Pl - Plantation,

PF - Protection Forest - area with slopes in excess of 30° and /or because of erosion condition
* and/or lack of commercial valae.

CROWN DENSITY - MATURITY CLASS
Expressed as a percentage of the area covered -M - Mature (to overmature) - trees have reached at
by tree crowns. ' ‘least estimated rotation stage-Saw timber size.

1. <10% o

2.10 - 40% : 1 - Immature - small timber size material.

3.40 - 70% ' : _ '

4 >70% . : R - Reproduction - new regeneration lo pole size,

" TYPE_LEGEND SAMPLE
. 11

/B"f\\

~ Mixed wood Flr Birch (hemlock) 70% - Mature

Foresl,ry Boundary ........

- T.28-



Table 3.3.1 PRESENT WATERSHED CONDITION OF SURKHET
" STRATEGIC AREA'S DISTRICT (1/2)

i. Name of District
2. Present Watershed Condition of Disirict

2.1 Population of District

2.2 Agrienltural Production as of 1991
(1) Major Crops
(2) Major Macket
“'(3) Availability of lirigation

: (4) Livestock

5 Horticultural Tree Crops

(6) Types of Forest

2.3 Major Tree Species

2.4 Consumption of Firewood

2.5 Shrinkage of Forest Area
Difference of Last 12 Years

Frequency of firewood collection
- Fime consumed/collection

2.6 Landshide ocenrence in 1990

SURKHET

220,00 People, 37,000 Households
According to 1991 population census

paddy, Area 12,515 ha, Yield 2,264 kg/ha
maize, Area 14,520 ha, Yield 1,825 kg/ha

“wheat, Area 16,900 ha, Yield 1,425 kg/ ha

. Name : Bidhapur, Distance 40 Km

One and half day Walk
Yes
4,000 ha
Cow +ox 178,158 Head
- Buffaloes 39,740 Head
Goats 151,680  Head
Pig 7869 Head
Mango & Orange , Area 107 ha .
Hardwood, Area 33,781 ha
Mixed Hardwood, Area 21,206 ha
Coniferous, Area 31,468 ha
Mixed 20,320 ha
Hardwood : Sal & Oak forest
Mixed hardwood t  Terminalie spp, Adind spp,
Albezzia, woodforchia spp
Caoniferous : ~ Chirpine
Mixed hardwood &
Conifercus forest :  Sal, Chispine, oak, pine

'Kind : Sal, Chirpine, Oak, Terminalia, Albezzia etc.

Total - consemption 10 kgi/dayfhousehold
' 4 tiinesfweek 4 times/week in 1992

{2 Hrs 28 Hrsin 1992
" Mo oepurience

-T.29-



Table 33.1 PRESENT WATERSHED CONDITION OF SURKHET
STRATEGIC AREA'S DISTRICT (2/2)

3. Afforestation/Reforestation Plan of MFI3

3.1 Location

3.2 Production of seedlings in 1991

Achicvement in 1991
Latikoili : 40 ha, Tree species : Melia spp, Chirpine,
Auriculas, Chrospondis

_ akiliries et '
Bidhapur : 15 ha, Tree Species ¢ Chirpine, Auriculas spp
" Melia s5pp. etc

Future Plans
1992 100ha,
1993 125ha,

1994  150ha,
1995 150 ha,

" Chirpine

Auriculas spp
Chrospondis spp

‘Melia

Others; fodder

- Tree species
Tree species @
" Tree specieé :
Tree species @

Chispine, Auriculas
Chrospondis, Melia
Sissoo, Acasia etc,
Eucaliptus etc

150,000 Seedlings

50,000 Seedlings

25,000 Seedlings

50,000 Seedlings

33,000 Seedlings

Total 308,000 Seedlings

T30~



Table 3.4.1 PRESENT WATERSHED CONDITION OF
DIPAY AL-SILGADHI-RAJPUR STRATEGIC AREA'S DISTRICT (1/2)

1. Name of District DOTI
2. Present Watershed Condition of District

2.1 Population of District 167,469 People, 25,464 Households

2.2 Agricultural Production as of 1991

(1) Major Crops .. paddy, Aca 6,025 ha, 16485 M.T
maize, Area 4,200 ha, 8,772 M.T
“wheat, Area 10,350 ha, 11,876 M.T
(2) Major Market ' Dipayal Silgadhi, Distance 8 km
: One day walk
(3) Availability of Irrigation Yes
S “3,000 ha
" (4) Livestock Buffalo " 62,520 Head
Cow/Bull 135,710 Head
Goat 79,640 Head
Sheep 467 Head
{5} Horticultural Tree Crops Pear 27,122 trees
Orange 14,60¢ wees
Mango 3,100 trees
Plum 7,728 tregs
' Citrus 10,000 trees
(6) Types of Forest : Sal °2,150 ha
‘Oak 26,208 ha
Pine . 35,447 ha
Mixed 67.099 ha
2.3 Major Tree Species Chir-Ping; Sal, Oak
2.4 Consumption of Firewood - _ Kind Quercus, Chir Ping, other broad leaves

Total consumptic 10 kg/day/household
" 2.5 Shrinkage of Forest Arca
- Difference of Last 12 Years

Frequency of firewood collection 2 times/week 1 times/week in 1992
Time consumed/collection - 15 hrs _ 20 hrsin 1992

T.31-



rable 3.4.1 PRESENT WATERSHED CONDITION OF
- - DIPAYAL-SILGADHI-RAJPUR STRATEGIC AREA'S DISTRICT (2/2)

3, Afforestation/Reforestation Plan of MEE

3.1 Location Achievemenit in 1991 -
' " 43.5 ha, Tree specie: : Pinus, Roxburghii
1 Melia avedaréc_he

Fature Plans 1992
40 ha, Tree species = Timber _
‘20 ha, Tree species  Fuel wood -
10 ha, Tree species  Fodder

© 3.2 Production of secdlillgs in 1991 Fuelwood 180,000 Seedlin
Fodder 125,000 Seedlings
Fruit 35,000 Seedlings

~Multipurpe 10,000 Seedlings
Timber 245,000 Seedlings

-T.32- .



Table 3.5.1 PRESENT WATERSHED CONDITION OF BAITADI
STRATEGIC AREA'S DISTRICT (1/2)

1. Name of District BAITADI
2. Present Watershed Condition of District

2.1 Population of District - 300,200 People, 35,225 Houscholds
: 'According to 1991 population census

2.2 Agricultural Production as of 1991

‘(1) Major Crops paddy , Area 11,050 ha
maize , Area 12,800 ha
wheat , Area 2,187 ha

{2) Major Market Baitadi
3 day of walk
"(3) Avaitability of Irrigation © Yes
485 ha
(4) Livestock Cow '+ 0X 116,607  Head
Buffatoes 59,783 Head
Goals 68,727 Head
(5) Horticultural Tree Crops Crange 45865 . trees
Junar 33,004 trees
Okhar 23,030 rees
" Lemon _ 13,980  tress
{6) Types of Forest Hardwood - 13,8863 . ha
Conifer : 28,306.6 ha
Mixed 18,606.9 ha
2.3 Major tree species Pinus roxburghii, Quercus Spp, Rhododendron
Shorea robusta etc.
2.4 Consumption of Firewood Kind : Quercus, schima, pinus, sal etc.

Total consemption 12 kg/dayfhouschold

. 2.5 Shrinkage of Forest Area _ _
(1) It is assumed that after the land survey forest area has decreased by 25%..

{2) Difference of Last §2 Years :
Frequency of firewood collection 2 times/week 6 timesfweek in 1992
“Time consumed/collection 4 hrs 36 hrsin 1992

2.6 Landslide occurence in 1990  Sigash VDC - 2, Chamrckhark Places

: S ’ ) "Extént i _ 60 ha
‘Pamage Culiivated land 15 ha
- Road 0 Place
House 25 Houses
‘Life lost 0  Person

“T33-



Table3.5.1  PRESENT WATERSHED CONDITION OF BAITADI
STRATEGIC AREA'S DISTRICT (2/2)

3. Afiorestation/Reforestation Plan of MFE

3.1 Location
Malladehi
Basuling
Maharmdhra
Bumeshwar
Patan

3.2 Production of seedlings in 1991
Total seedlings praduced
375,000

3.3 Others/Remarks
3.4 Soil conservation and watershed ofiice

Activitigs 1992 -
{) Terrace improvement
ii) Water ways protection
1i1) Horticulturefpodder plantation
iv) Silvofpastusre .
v} Green belt
vi} Land slide control
vii) Conservation plantation

Aghievement of 1991

{) Plantation
ii) Swnall gully control

3.5 Trends of rainfall and drought season of last § years

VDC-1
VBC-1
p'53Te |
V2
vDc2

AtSVDC Achievement in 1991 42 ha
10 ha, Tree species & piims, PrUmus, GUETCHs
10 + 4 ha, Treo species @ pinus, Bakaino, prunus
" § ha, Tree species : pinus, Bakaino, pronus
5.5 ha, Tree species @ pinus, querens spp
4.5 ha, Tree species : pinus, guereus spp

Futore Plans : ~ 120ha
In different VOC Tree speeies @ pinus, gquereus
Treespecies 1 Bakaino, Taki ete.

" pinus rexburghii Seedlings 180,000
pinis excelsa Seedlings 45,000
quercus spp + Fodder spp Seedlings 150,000

- 20 ha
6 nurbers
.25ha
4ha
4 km
Sha
Sha

Sha
1 nurnber

- Iuis known that rainfall is decreasing and drought is i:i_creésing.
It is also seen that small streatns and falls are drying

3.6 Factors affecting deforestation
- Increasing population
- No alternatives for fuslwond

37 Elcctricity.Avai!ability

- 620 households have electricity facility in Baitadi supplied by India
- One minihydroelectric power plant servicing at Patan '

-T.34-



Table 4.1.1

EXAMINATION OF THE BR-1 SCHEME (1/4)

RELEVANCE MATRIX FOR INITIAL ENVIRONMENTAL

Relevance Matrix
: for 1nmitial
Environmental Examination

Poject:  BR-1

Evauhxanon
: Siguificant Impact
: Maoderale Impact )
'.Insigniﬁcamhnpact _

Potential Areas Affected

T ACTIVITTES

PHY SICAL

BIOLO-
GICAL

AESTHETIC -

SOCIAL -

I ATER

MAN MADE OBIECTS

COMPOSTTION

~

INDIVIDUAL ENVIROMMENTAL INTERESTS |

INDIVIDUAL WELL-BEING

SOC1AL INTERACTIONS

" JACCESS ROAD

AL AND

X aTvosPHERE

ke

> |SPECIES AND POPULATIONS
IHABITATS AND COMMUNITIES

[

| ATMOSPHERE
> |BLORA AND FAUNA,

SITE SURVEYING

X fwarteR

<1

X XInolss

fal
[

14

- |SOIL TESTING

HYDROLOGICAL TESTING

Site Sclection | ENVIRONMENTAL SURVEY

“and
Preparation

[SITB CLEARING

b

BURNING

.rxx

" IEXCAVATION

DRAINAGE ALTERATION .

STREAM CROSSING

BQUIPMENT

WASTE DISPOSAL AND RECO\‘ERY

PRODUCT STORAGE

ACESS ROADS

XX XX

XX

. |SITE CLEARING (DEFORES’FA’I‘ION)

AEXCAVATION

hd 7

Zadrs
7K

BLASTING AND DRILLING

DEMOLITION

")

BUILDING RELOCATION

CUT AND FILL

XX

XX

XX

XX

K[>

X XXX

TUNNELS AND UNDERGROUND S‘I"RUCTURES

Ctmfmctim EROSION

Stage

XX XX

- \DRAIMAGE ALTERATION

XXX

- |STREAM CROSSING -

XX

XX

X

XX XX

XX

EGUIPMENT MOVEMENTS - .
LABOUR FORCE _ .

Py,

*X

XA IAX

WASTH DISPOSAL

%4

KX

[APRODUCT DISPOSAL

i {PRODUT STORAGE
- |ABANDONMENT

" [RECLAMATION

- IREFORESTATION

. [FERTILISATION

KX

FOREST C1LEARING

laNCDEARY TRANSMISSION LINES AND PIPEL,INES -

{I{CAVATION -

Opémation

and . !

: BIAS’I‘INGANDDR]L.IING
- {DREDGING

SPOIL AND OVIRBURDER

XX

EQPIPMEI’TI‘ OPERATION

XX

OPERATIONAL FAILURES

XA

ENERGY RBQUIREMENTS - -

ENERGY GENERATION -

Maintenzace JAUTOMOBILE AIRCRAYT VESSEL MOVWI .

XX

AX

PBDESTRIAN MOVEiENT

© JUTILITIES

IFASTE DISPOSAL AND REOOVHRY

imom;cr STORAGE

© |sPils AND LEAKS

EXPLOSTONS °

" {DEICING sNow REMOVALAND DISPOSAL
. \PEST CONTROL
. |DUST CONTROL

ABANDONMENT .

Pmm'e and
_Related
Activitica

URBAMISATION -

INDUSTRIAE Dmﬂm

[ TRANSPORTATION

[RERGY REQUIREMENTY




Table

4.1.1

RELEVANCE MATRIX FOR INITIAL ENVIRONMENTAL

EXAMINATION OF THE LR-1 SCHEME (2/4)

Relevance Matrix
_ for Enitial
Environmental Examination

Projecl 1 LRe1

LEvauluation
x : Significant Impact
x : Moderate Impact
. Insignificant Impact

Potential Areas Affected

ACTIVITIES

PHYSICAL

BIOLO-
GICAL

AESTHETIC

SOCIAL

WATER

ATMOSPHERE

SPECTES AND POPULATIONS
ATMOSPHERE

WATER :

FLORA AND FAUNA

LAND

{HABITATS AND COMMINITIES

" |MAN MADE ORIECTS

COMPOSTTION .

INDEVIDUAL ENVIRONMENT AL INTERESTS

NG

INDIVIDUAL WELL-B

SOLIAL INTERACTIONS |

ACCESS ROAD -

SITE SURVEYING

X! INOISE
1 AND

SQIL TESTING

IHYDROLOGICAL TESTING

Site Selection

ENVIRONMENTAL SURVEY

and

- |SITE CLEARING

XX

Pfeparation :

BURNING

EXCAYATION

{PRAINAGE ALmﬂON

STREAM CROSSING

[EQuipMINT

WASTE DISPOSAL AND R}'(,OVLRY

PRODUCT STORAGE

ACESS ROADS

ST CLEARING (DEFORESTATION) -

XX1

- [IXCAVATION

XX

XX

XX

XX

XX

BLASTING AND DRI .LING
DEMOLITION :

XX

st
X fae [

BUILDING RELOCATION

CUT ANRFILL

1XX

XX

TUNNELS AND UNDERGROUND STRUCTURES

AX

Constructicn

EROSION

; |PRAINAGE ALTERATION

XX

XX XX

XX

- - Stage

STREAM CROSSING

XX

- [EQUIPMENT MOVEMENTS

XX

LABOUR FORCE |

JXX

© {WASTE DISPOSAL

). 9.4

P< e et

PRODUCT DISPOSAL

© [PRODUT STORAGE

" |ABANDONMENT -

RECLAMATION

- |REFORBSTATION

FERTILISATION

JANCILLARY TRANSMISSION LINES AND PIPEL]NES

FOREST CLEARING

T|ExcAavATION

" [sPOIL AND OVERBURDEN

BELASTING AND DRILLING

Operation
and
Maintenance

DREDGING

XX

EQUIPMENT OPERATION

OPHRATIONAL. FAILURES

TNHRGY REQUIREMINTS

T IENERGY GENERATION

AUTOMORBILL AIRCRAFT VESSEL MOVE}M{ENT :

PEDESTRIAN MOVEMENT

‘|UTILITIES

WASTE DISPOSAL AND RF,COVERY

{PRODUCT STOGRAGE -

. |SPH.LS AND LIIAKS

T |FENPLOSIONS

IDBICING SNOW REMOVAL AND DISPOSAL

PEST CONTROL

;- |BUST CONTROL.

ABANDONMENT

Tuture and

URBANISATION

Related
Activitics -

INDUSTRIAL DEVELOPMENT

TRANSPORTATION

ENERGY REQUIREMENTS

-T.36-



Table 4.1.1

RELEVANCE MATRIX FOR INITIAL ENVIRONMENTAL

EXAMINATION OF THE CR-2 SCHEME (3/4)

" Reélevance Matrix
for Inftinl
Environmentsl Examination

Project: - ("RR-2

Evaaluation
X : Sigliiﬁcﬂi}llmpﬂcl
x : Moderate Iinpact
: Insignificant Impact

Potential Areas Affected

PHYSICAL

BIOLO-
GICAL

AESTHEIIC

SOCIAL

SPECIES AND PORULATIONS
HARITATS AND COMMUNITIES

ATMOSYHERE

WATER

MAN MADE OBJECTS

INDEVIDUAL ENVIRONMENTAL INTERESTS

INDIVIDUAL WELL-BEING

SOCIAL INTERACTIONS

Site S'c.lccliun
“and
Preparation

ACTIVITIES
ACCESS ROAD ]

AW ATER

B {LAND

P | ATMOSPHERE

JFLORA AND FAUNA

- JOOMPQSITION

SITE SURVEYING

XK
M IXINOISE

SOIL TESTING

HYDROLOGICAL TEST]NG

ENVIRONMENTAL SURVEY

SITECLEARRG

X%

XX K

BURNING

EXCAVATION

DRANAGE ALTilRAﬁON

" |STREAM CROSSING

EQUIPMUNT

[WANTE DISPOSAL AND RLCO‘-"I_'.RY

PRODUCT STORAGE

Censtruction
© Stage

[ACESS ROGADS

XX

XX

XX

SVTH CTLEARING (DTFORESTAT ION)

NXCAVATION

XX

XX

XX XX

XX

BLASHING AND DRILLING

XX

XK

XXX

XX

“|DEMOLITION

BUH.DING RELOCATION

CUr ANDTH L.

XX

XX

TUNNELS AND UNDI’ZRPROUND STRUCTURES

XX

XX X

FROSION

XX

XX

DRAINAGE ALTHERATION

KX RX

STREAM CROSSING . L

XXi

EQUIPMENT MOVEMENTS

| ABOURFORCE

'WASTE DISPOSAL

" |PRODUCT DISPOSAL

" IPRODUT STORAGE

ABANDONMENT

|RECLAMATION

REVORISTATION

FERTTLISATION

ANCILLARY TRANSMISSION LINES AND PIPELINES

-IFOREST CLEARING

- Iecavamion

Opemiioﬁ :
and
Maintenance

SPOIL AND OVERBURDEN

BILASTING AND DRILLING

DREDGING

XX

XX

EQUIFMENT OPERATION

OPERATIONAL FAILURES

ENERGY REQUIREMINTS

|ENERGY GENERATION -

AUTOMOBI L AIRCRAFT VESSHL MOVEMF’JT

XX

C {PEDIESTRIAN MOVEMENT

UTTLITIES

WASTE DISPOSAL AND RECOVERY_
PRODUCT STORAGE . i

" TSPILLS AND LEAKS
" [FXPL.OSIONS -

 IDECHNG SHOW REMOVAL AND DISPOSAL

“{PEST CONTROL

DUST CONTROL

ABANDONMENT

l"uture and .
‘Related
Acu nhea

URBANISATION -

(INDUSTRIAL DEVELOPMENT

TRANSPORTATION

ENERGY REQUTMS

T37-



Table 4.1.1  RELEVANCE MATRIX FOR INITIAL ENVIRONMENTAL
EXAMINATION OF THE SR-3 SCHEME (4/4)

pHYSICAL | DOMT s EstHETIC - SOCIAL

GICAL

Relevance Matrix
for Initial
Environmentat Examination

Project :  SR-3

"Evauluation
x : Significant Impact
x : Moderate Impact
: Insigaificant Empact

Pdtcntial Areas Affected

INDIVIDUAL ENVIRONMENTAL INTERESTS

SPECTES AND POPULATIONS
HABITATS AND COMMUNITIES

MAN MADS CBIECTS
INDIVIDUAL WELL-BENG

ATMOSPHERE
FLORA AND FATUNA

WATER
WATER

ACTIVITIES

ATMOSPHERE
COMPOSITION

SOCIAL INTERACTIONS

ACCESS ROAD

K| YNCISE
EAND

[SITE SURVEYING

SOIL TESTING

HYDROLOGICAL TESTTNG

Site Selection | ENVIRONMENTAL SURVEY \ - i ! X

fadad

and SIT{ CLEARING ' AXIXX] X[ X|XX|XX o1 X
Preparation [BURNING - . ]

LXCAVATION

DRAINAGE ALTERATION

STREAM CROSSING

EQUIPMENT

WASTE DISPOSAL AND RECOVERY

PRODBUCT STORAGE

ACESS ROADS - XX X

" [SITE CLEARING a)mnnrsmﬂom

|EXCAVATION ) XXX X

-X
" |BLASTING AND DRILLING XXIXx] XP XPex[xx
BEMOLITION = .

BUH DING RALGCATION T N XX

CUT AND FITT. - IXHIEX XX [ XX I X [X [X X

- JTUNNELS AND UNDERGROUND STRUCTURES XX XXX X

Construction [ERGSION

Stage . {DRAINAGUH ALTERATION : X x . i

STREAM CROSSING

EQUIPMENT MOVEMENTS ) X : X

LABOUR FORCE . . 1L X X

WASTE DISPOSAL - . X : XX . XXX
PRODUCT DISPOSAILL - 1. ] ; ' :

PRODUT STORAGE

ABANDONMENT

RECLAMATION

HEFORESTATION

_ {FERTILISATION

ANCILLARY TRANSMISSION I.INbS AND PI'PLI.INES )

|FOREST CILEARING

IICAVATION

SPOIL AND OVERBURDEN

BLASTING AND DRELING

. |DREDGING SEArEAR ' . 1 X

EQUIPMENT OPTRATION ] _ - _ ‘ . 7

OPERATIONAL FATLURES

Opecation " {ENERGY REQUIREMENTS

and JQENERGY GENIRATION

Maintenance |AUTOMOBILT AIRCRAFT VESSHL MOVEMENT . . | X | _X
" IPEDESTRIAN MOVEMINT . LY :

UTIEITIES

WASTE DISPOSAL AND RECOVERY
PRODUCT STORAGE .

SPHLS AND LEAKS

FXPLOSIONS.

DEICING SNOW REMOVAL AND DISPOSAL

PEST CONTROI,

DUST CONTROI.

ABANDONMENT

. Future and - |[URBANISATION

Related. {INDUSTRIAL DEVEL OPMENT

Activities: |TRANSPORTATION

HENLRGY REQUIRIMINTS

-T.BS,-Z



-T.39-

x-S

14d

ABD £ UI 59U OM] ADSOW] 19411 01 03 Aldoad 1501 Junisem IO FuTiaAS pie FUTLIOIE] LT € S0LA] “BUILSAS PR SUTGIOW Avuanbary Surgoey
SURE OE ~ ¢ Sumaag puw Bunuopy] moq /1 - upg] _ moy 2/ owg Burgarog
wook ~ 601 sotre] Jo siowioo ut sdeg, wpeOL - 005 30308 1A O) ISTOY WO FOTEISKY
: : ¢ xaunues ux dn Axp .
womnuad 'sag JURURLLISJ o 0 SS9] AX9A TOFESS AXp I juarewsad ‘5o ) T s30p o Jusmewsad aomos s S|
Sax . Sax ’ : s34 SIIGIN JT 537, | AT 341 WO SpAIRLe T 394 SRY pareDo] ST S|
Gre] mreyc)) sureranour y3wy we sFuirdgiraan ‘spowed wySncrp 10f sureans [ews SITEINGLY PUe JIAU HSYg _ de zorem JoaT ‘ISM
. : Sungrup 10§ s0MOS M
wndny / Amg / sag (-1dag - £jog) Teak e ur spoW g uoseas Aurex voseas Aures eaf L19re T fovsnban
UKD SUIOE OF SHATACNEED) ‘ot proydfy ‘suomusosiseny 191X JWOS 01 STRARUG0NEED) ‘070 proydA L ‘STanusOnsED  sedy
: o . SISPOTIP FURCG-IATA
uonenes (S}
T2OTIOITY SUON
PRIONNSUEOD Apmeu sardwo; 7 WO suou © SuoN I, POTEpUNUE $3055% [eotastyy (p)
Aepeaidoad g7 | Suwssars raats s a1doad jo Asusnbary
syameod J0p] suoN UON sdoj, oy Aa Fumpey . uomeSeN pueuy
FED TeyyD - [ (znyplape(] - mdureys) Ao sTrery, SuoN ek, mdefey - PUKmE .- peoy
asoyoy - 1 (uopuadstg) Z aug SUON a3prq nosuadsng sa3pug
) _ C _ _ vommeodswelf {g)
WON] SXIOM POOpA ou ou G T N
{1eUAING WOy Y] O SImeIs) ol ou ou WSO, -
ou ou ou ou Sumimgy
safefa 2oqs0 ut soyored fRws ‘eadnys; u BARE [[RUIS eare [rws Axoa ‘Aue g1 - - JUOL SO PUERY S{GELE pARPRALE
jeudim 71 *meyD yreg 1 vy 67 MOQY . o : - ammoudy
i TOOSUOY read v =AY wes - By / sunp - arepy uoseas Jumsey
HERIEY U5C3] UOOSUOI U Zaquiny ety toosuow Surmnp ureansdn yst Jouonesdngy
" agteds 30N oyymads 10} aywads 10N SASNOY SWOS UICEISTY JO-"ON]
S U Kooyseg
Ansnpuy (7)
shepz aley | . . .
¥EA JO SIY 7] WUYIMG sAEp ¢ emypLapEq Aep 1 TeySemyg SOy ¢ “PIMEING| (01 'srprew) Aanor o sare s a1dood jo wuexy
_ : iredan; (parep Breyfeg) gedon ( wapEsp eyareq ) Teday Treday SR an3uol IO
{nuypreg ‘wreyy ety wdniyy) ¢ " Eaaq ‘mduryn {wmeg vwren) sasnoy §' DQA mdmguey  sa8e{1ia Jo oN]
3 _ _ pawayye vorrmdog (1)
- RIUIOIAUY P08 T
¢ T . - stomeg]

(€M) SLINSIY ATAUNS INFWNOHIANT  TT¥A4RL



RS ‘Fodey ‘sawads ouLg ‘Tes suld 1o mmmoom.... SIOWEA, satoads auid JL0S ‘5932 NL] 00S5Ig ‘ RS syrerd ygenoduwy. .
- ; : . . . wol (@)
{SDIIQ TIOWIOS pe (E3TULM MEAS] . ) ;
*su0aS1d ‘smOoTTemMs ‘SMOo) TS 108 Zuunp umop sow0s) stuoydodor ‘siueseay g ATUG SPIIQ BOWIOD) K[uo sprg vowwo)) spiq zofepy
Ao spewsze paronsswoq Fisasoy sprunte uBn i w8y, ‘predoa ‘Teog ‘0Q AJU0 STEWITIRE pevEonSAIO 230 reogl Pt “123q|" speurte sofepy _
. : . o wured (1)
WAL TRmMIEN T | -
‘s uc|  oeq s2af ¢ mnoqe sucp suonield mou STy 1$3U0) FRIMEU SWOS MY
Yodeyy 'STIRE ‘g JO 5940 paIanNEog uo 28eria mduTey) PUROIE SEE [TEWS f auou 1sai0f 3dA Anwwieo ou 1520
| pexmaon paet amased paxg o poxy 108 SETR IS0 PING W0 Suczesy
sapis 2d0[g U0 14010 . gl 290 “Youag ‘earasy ‘sdueln ST SORLD GOk sdord 9an
TN TN Tt Appeg Asyeg ‘TR PUR TR 90NN Juearadng VTN ‘I, SOTH Sopreg “wayp ozrely ‘Apped sdora fenuue
" eg R0 : _ o © puB| poceiIo),
PA[SIATE A UL STTEAROY (L)
O oN oN oN|  { 13natp usya woqosd snoues sawy Aot o
. - - - . SII0
ZT~1 b~ 9 WEans Urew S U AuoY LT 2O A,
uoN sawayos womeSun JHS stioN EjoLy BUDEg ‘AmeInqu woy uogeduy
. : . WESKISuMOp JaTes J9AL Jo o8esny
: C T ‘winmep, (g)
[y ¢S [g: ) I-¥d . s1otoRg]

Es SEINSTY ATABNS INTNWNOFIIANT  71'v 9lqEL

“TA0-



Table 4.2.1

RELEVANCE MATRIX FOR INITIAL ENVIRONMENTAL .
EXAMINATION OF THE BHERI-BABAI IRRIGATION SCHEME

Project :  Bherl-Babatl Irrlgation

Relevance Matrix

PITY SICAL

BIOLO
GICAL

AESTHETIC

SQCIAL

for inifial
Environmental Examination

Evauluation
X : Significant Impact
x @ Moderate Impact
. Insignificant Impact

Potential Areas Affected

ACTIVITITS

ATMOSPHERE

WATER
NOISE
LAND

SPECIES ANND POPULATIONS

HABITATS AND COMMUNITIES

ATMOSPHERE
JFLORA AND FATUNA

WATER

MAN MADE OBJECTS

COMPOSTTION

STS

SOCIAL INTERACTIONS

- |ACCESS ROAD

SITESURVEYING

X

k3

X [INDIVIDUAL ENVIRONMENTAL IN

X INDIVIDUAL WELL-BEING

X

SO TESTING

HYDROLOGICAL TESTING

Site Selection [ENVIRONAENTAL SURVEY

and SITECLEARING

Preparation {BURNING

L EXCAVATION

DRAINAGE ALTERATION

STREAM CROSSING

EQUIPMENT

- [WASTH DISPOSAL AND RLCOVL'.R‘:’

. JPRODUCT STORAGE

ACESS ROADS

XATAXIXXIXX

XX

XX

SITE CTEARTNG (DEFORESTATION)

XX XX

XX

XX

EXCAVATION

XXIXX [ XX]XX

badbad

Ladradp

XX

XX

BIASTING AND DROLING
DIMOLYETON

el

BUTLDING RELOCATION

XX

XX

CUT ANDFILL

XX XK XX

XX

XX

'FUNNELS AND UNDERGROUND STRUCTURES

Construction [EROSION

Stage DRAINAGE ALTIRATION

XX

STREAM CROSSING

EQUIPMENT MOVEMENTS

1 ABOUR FORCE

XX

XX

WASTE DISPOSAL

el fl el
[

PRODMUCT DISPOSAL, |

" IPRODUT STORAGE

ARANDONMENT

RECLAMATION

REFORESTATION

FERTILISATION

ANCILLARY TRANSMISSION LINES AND PIPELINES

FOREST CLEARING

. |EXCAVATION

SPOIL AND OVERBURDEN

. IBLASTING AND DRILLING
DREDGEING. :

XXX X] X

EQUIPMENT OPERATION

" |OPERATIONAL FAILURES

. Operation . |ENERGY REQUIREMENTS

and ENER(:Y GENERATION

Maintenance [AUIOMOBILE AIRCRAFT VESSEL MOVEMENT

. |PEDESTRIAN MOVEMENT

UTILITIES

- |WASTE DISPOSAL AND RECOVERY

PRODUCT STORAGE

JSPILLS AND LUAKS

TP OSIONS

DEICING SNOW REMOVAL AND DISPOSAL

PEST CONTROL -

DUST CONTROL

- IABANDONMENT -

Future and

URBANISATION

Related

INDUSTRIAL DEVH..OPMSNT

Activities

TRANSPORTATION |

ENERGY REQUIREMENTS

-T.41-




Table 4.2.2 QUESTIONNAIRE RESULT OF IRRIGATION AREA

Resettler

- Non-resettler

1. Socio-economy

1)

¥ settlement
Name of seltlement

~ Population of the settlement

When did you comie ?
From where did you come ?
Implementing agency

- Programme detail

land provided
_house

food

education

loan eic.

-Any conflict with the host people ?

2

If not resettlement
“Wame of village
Population

- Name of ethnic group

@)

Land holding system
© Qwn farm
Lease holder
For both cases
Agricultural exteénsion service
Ate farm inputs available 7
Fertilizer
* Pesticide
- Seed _
How do you sell your farm products ?

Yield of Major crops
Rice
Barley
Maize

2. Water-bomne Diseases

3. Water-ight
“Drinking Water Source

“Types
Season

Irrigation

4, Source of Fuel

5. Food damage

Any damage ?
If any, how often

6. ‘Others .
- Extent of people's activities
" Main transportation ‘

Jamuni-Sitapur village

340 Houses

1971

Gorkha

Nepal Resettlerent Company

2 ha

No

No .

Loan for 2 oxen; Duration for
first 9 months .

No -~

Only for cotion cultivators
Available, but use is minimal
Urea for wheat

Not used

Not popular

Local Market of Khajura,

Nepalgunj

37 -44 t/ha
1.5-29 tha
2.2 tha

Cholera, Mcﬁingitis,'Ma]aria
Rainy season -

Tubewei

Private pump from Babai river

R_ice husk, hay, cowdung firewood

Bank cutting of main river

"|Elood time

Khajura, N'epalguﬁj‘_
Cant-Trail from Nepalgunj-

Gulariya road

Lathawa {Savraha VDC)
e C

Vishokarina -
0.17-0.34 ha
0.68 - 1.36 ha

No o R
Available, but not used

Home consumption only

2.9-3.7i/ha
1.5-18vha
1.5-18tha )

Cholera, Typhoid, Malaria
May - August - "

Tubeweli '
Rice husk, hay,. cowdung firewood

No

. |Khajusa, Nepalgunj
Nepalgunj-Gulariya road

LTA2-




Table 5.1.1  POPULATION AND ITS DENSITY OF VILLAGE DEVELOPMENT
COMMITTEES IN THE RIVER BASIN OF LR-1 SCHEME

Population in 1991 Area Population Density
Name of VDC persons km?2 persons/km?
Baluwatar 2,615
Raniban 3,504
Bansi 3,355
Kali Kathum 4233
Total of above four VDC 13,707 1356 101.1
Duwari 2,286 55.8 410
Noumuie 1,639 931 17.6
‘Mehaltari 1,883 79.9 23.6
Katti 4211 51.0 82.6
Lakuri 3,226 27.4 117.7
Belpata 1,800 425 42.4
Paghtiath 2,037 38.8 52.5
Salleri 3,278 35.0 93.7
Toli 2,501 15.1 165.6
Belashpur 2,761 35.9 76.9
Raniban 3,504 29.8 117.6
_Khairi Gaira 3,189 38.3 83.3
Tribeni 2,868
 Basantmala 2,555
 Total of above two VDC 5,423 32.1 168.9
Narayan (District HQ) 3,615 66 5477
~ Saraswati 3,815 22.7 168.1
Rawakot 4,041 208 1943
‘Gamudi 2,948 17.5 168.5
: thes :

- (1) Apart of Ki;Sapani,-Bhairi Kalikéthu_m. Badalmji, Syaulekadh, Dulla,
Pusakot, Gouri and Danda Parajul VDC areas is also included in the
‘river basin of LR-1 scheme,

(2) The VDCs of Baluwatar, Raniban, Bansi and Kali Kathum and of

Tribeni and Basantmala are treated as one area in this study.

T.43-
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Schematic Diagram Shdwing the Relationship

 of Soil Great Groups of Nepal to Past Landscape Stability

 Figure 111

HIS MAIESTY'S GOVERNMENT OF NEPAL

WATER RESOURCES DEVELOPMENT OF
THE UPPER KARNALI RIVER AND MAHAKALI RIVER BASINS

JAPAN INTERNATIONAL COOPERATION AGENCY
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Major Ethnic Groups
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Figure 5.1.1 Geological Hazard Map in the Basin.of LR-1 Scheme
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