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CATCHMENT AREA TREATMENT PLAN

INTRODUCTION

The study of svosion and sediment yield from cotchment s of uimost importence ==
the deposition of sediment i reservolr redeces its capacity, thas alfecring the water
availgble for the desigasted vse. The eroded sediment from cachment when deposited
on streambeds and banks causes bralding of river reach, The removal of top fertile
soil from estchment adversely alfects ihe agriculturl production and silt laden water
alfect 1he turbine blades truly affect the hydro-power production, Another impartans
factor that addy to the sediment koad i doe 1o grazing by animal. A lrge number of
cattle, sheep, and goats graze the pastures contimuosly for abodt six mosths In &
MOUNAINOS Fegion.

The lack of proper vegetal cover is a factor which cowses degradation and thereby
results in severe run offisoll erosion, resulting In prematore silsathon of the reservoir,
Thas, u weil-designed Caschment Area Trestment (CAT) Man v essentlal o
amedjomee the above Including p of soll erosion, The cach aren treatment
Involves tho understimding of the crosion charscteristics of the (ermin and identifyving
/ wuggesting remedial menseres 10 seduce the erosson rate, For this reason the
catchment arca respomaible for directly draining rivers, streams, tribotaries, etc. are
treated and the cost is included in the project cost,

The 80,500 ha area froe druining carchiment of “New Melling HEP™ consists of 10
sub-watersheds. The pre-requisite for o watershed X Is the collection of
multipronged deta fike geology. geamarphology, topography. wil, land use? landd
caver, climate, hydrology, deninepe pattern, cte. The multi-pronged dots generted
ttom vmmu pubmhed sources and actual data collected from these watersheds on the

P are the bavis of the Action Plan foe Catchment Ares

Trestment,

CAT plans for the free draining catchment area of the proposed project has besn
prepared for areas with moderasely soif emsion & ity, which targets toward overnf!
impeovement in the envirnmental conditions of the region, All the activities are
zimed at 1reating the degraded and g inl wreas with severe ol groston. The plan
provides benefits due to biclogical snd engineering mensures and its utility in
maintaining the ecosystemn health, The plan with objectives addressey fssues such o
prevention of gully ercsion, enhancing the forest cover for increasing soll holding
capacity; und arresting 1otal seditmest Now ta the reservolr und owing waters.

Althmgh the pmwwd project Is pot expecied to hove mny significant negative
pacts on the envil 10 minimize the entry of silt In to s reservoir
andd enhance lis life as well 25 for conservation of e ecosystem, are described in the

following paragraphs.

Now Melliag WP 00 \IW, Ammachal Fradesh Page | 1
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OBJECTIVES
The main aim of the CAT i to rejuvenate various potential and degraded ccosyste

in the cachment gren. The sction plan has been prepared for this purpose with the
following objectives:

* To facilitole the hydrological finctianing of the catchment and (o sugment the
quality of water of fhe river and i ributaries

*  Conservation of soil cover und 10 urrest the soil evosion, Noods and sihation of
ihe river and its tributaries and consequent reduction of siltution in the rescryolr
of the project

¢ Demarcation of the priority of sub watersheds of treutment on the hasés of soll

ion indensity kn the ciichment ares

*  Rehubilitatian of degraded forest through afforestation

¢ Mitigation of landslide Wnndstip and rock falls

*  Soll conservation through hiological and engineering measures w© reduce
sedimsent load In river and tributaries, thus improving the quatity of water

*  Ecosystem conservation sesulting from increased vegetative cover and water
retuining properties of soil

= Employment generation through community participation and conservation

CATCHMENT SCENARIO AND DRAINAGE

Mago Chu origmntes at sn EL 6500 m and travels southwest before joining
Nyukcharong Chu River, It has 3 length of 48 km before its confleence with
Nyukcharong Chu and and 1he river afler confiuence is colled s Tawang Chu.
Tawany Chu flows to Bhutan after tmvessing approx, 45 km in Indla. it |s a tributary
of Brabmputra River. Mago Chu is joined by major tributaries of Gorsag Chu and
Dunggmn Chy on s eight bank.,

The Dungma Chu originates from the springs fed by melting snow ut about 3530 m,
The river flows in EW direction and traverse about 23 km 1o meet with Mago Chu at
1455 m near Mago village.

Gorang Che orglnases from snow-clad mountaln having elevatlon mnge of 5000
$200 m and travcis about 25,88 km from cast 10 west direction and meet st 3360 m on
the right hurk of Mago Chu. It has muny ¢ lal and nomsp la) nales on the
both batks. Some nalas haye been originated from the lakes,

The ares of the free-draining cachment of the New Melling H.E. project is 80500 ha

and covered with perennial and non-pevenntal streams on both the hanks of Magn Chu
river (Figure 1-1),

Sew Mullisg HEP S0 MW, Arurschisl Fradeh Pag=s | 1-3
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Figure 1-1: Drainage Map of Free Draining Catchment
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1.3.1 DELINEATION OF WATERSHEDS AND SUB-WATERSHEDS (FREE
DRAINING CATCHMENT)

For the demarcation of sub-watersheds, hierarchical defiteation system developed by
AIS & LUS (AISELUS Technical Bulletin 9) was followed. The codification system
ns given In Watershed Atlas of Indla (AIS&LUS) was followed for Tawang River
watershed on 1:50,000 Sarvey of India toposheets, Tawang Chu 3A2D2 watershed
comprises u part of Tawang (JA2D) sub-catchment of Tawang caichenent {3AZ). The
caichment trestment plan has béen limited to free-dmining catchment of New Melling
HEP, The free draining catchment aren has been defingated o 10 subswittersheds,
viz, MC1 = MC10 (Figare 1-2). The orez of coch sub-watersbedd & given below:

Table 1-1: Area of Different Sub-Watersheds

5 21947.53
M T3080.00
Mot 5236,17
[ Mics 1088 46
V6 771419
MeT 034,56
Wik 63100
Mo 2550.54
Vel TR0
Totsl SOS000

-]

8
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Figure 1-2: Index map of differeat sub- watersheds of froe draining entchmont

New Atslling HEP 50 MW, Anssctal Pradonh Pape 15
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L4 SOIL CLASS SOIL DEFTH

Soil erosion i the Himalayun region in a major problem, which resutts in loss of soil
fertility and Incressed sediment losd In the rvers. Apparently, incresse in sediment
lomd has direct influences om the coaditions of o hydroelectric project, Therefore 10
ensure proper mak of s0il functions and lis health the project proposents
propose a number of paanagement kmersentions in tise relevam watorshod. Aranachal
Pradesh hay rich forest resources pastly due 10 presence and resalts of varlows solls
types. A total of five soll series belonging 1o vartows soil groups are Montifled in New
Melling HE. Project. In this region with soft wealhering rocks covered with a thin
layer of sail is highly sssceptible and sensitive o landstides, However, in Arunschal
Pradesh, magnitude of man induced sctivities s low rofber than other Himaleyan
staces, Arwnachal Prodesh ie bipgest Himaolayan states having dense forest. low
population demsiiy and poor in basic amenitiex and developmental actlyities.

In the present study the NBSS Soil Dulletin 57 on Arunachsl Fradesh was used 0
prepare soil-bised thematic maps 2nd alwo 1o collect other atibuses such as soil type
and soll depth of the region (calchment area). In the propossd New Melling HL.E.

Project, & catchment acen treutment plan is being prepared, which Sders vari
attributes relmed 1o seil, axch as s0il depth. textore, drainugs, pH of the soil, ete.
Some of the parameters are ly imp 10 dedice the oronion ity and

developing a susceptibde erosion model in o panicular reglon and secardingly w plan
vanous ineatment messures and 10 protect it from soll eroskon

Soil snd sail depth types in the free-draining carchment were delineated from the soil
map of Ammachal Prodesh, Thls source las identified single soll serles In the
catchment arca. Soil units $46 (37.98%) follawed by S1 (28.64%). §2 (23.50%) and
othery covers an entire wres of tho frec-draining catchment us well &8 fn sl depihy
clags. The sall unit 82 has deep soil on modenssely sceply sdoping laving loamy
surface with severe enoslon hazand and modernte stonisess essociated with moderataly
hall ively drzined, sandy skeferal voils {Refer Figure [-3 and Figure 14).

New Melling HEF %0 MW, Auractal Fradsyh Page | 1+
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Figure 1-3: Soll Map of Free-Druining Catchment Aren
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Figure 1-4: Soll Depth Map of Free-Druining Catchemont Avea
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LAND USE
LAND USE/ LAND COVER

A lond wsed lond cover thematic map depicts the lnnd composizion, esing lsad cover
classification technique, which i one of the mast comsmon applications of remote
smging. New Melling free draining aree depicts o land caver, predominantly with
dense fhrest and scrub Riflewed by open farest. Land wse and land cover mapping was
carried oul by standard methads of analysis of remotely sensed data followed by
wround trush collection and inmerpremtion of savellite desn. Digital data was procured
from National Remote Sensing Agency, Hyderabod. Digital imege processing of the
saseliite dazn end the snalysis of imerpreted maps were carrled ot using ERDAS
Inagine 8.7. False colour compasite (FOCC) wis pencrated from the procured digital
data, The detalls of the setellite data used in this study are 28 follows:

Satellite Sensor PaihRow Dute Data type & Bandy
IRS Po LISS. IV 110551 O 12000 Digital (23,4, 5
IMAGE PROCESSING SCHEME

Land use/ Luned cover map was prepared on 130,000 scale with the objective of
prepasation of environment management plan and an sction plan for watershed
manaperment and o calchmen! area treatment. Two forest density classes were
imterpeeted for the furest cover mapping. The foeests with 0% cunopy cover were
defineated 25 dense forests and between 10% and 4006 crown density as open forest.
Funthermore, degroded forests (with <10% canopy cover) and scrubs were also
defineated for the purpose of erosicn mapping. The cropland (Caltivation ) was also
deliveated for the caleulation of erosion intensity classification. Alpine meadow was
also delineated. The pon-forest land cover in the farm of glaciers, barren land, water
bodies (lakes and river), moraines, e, was 2lso defineated,

Density Class Farwst Type
Deme Torest *  Tropical semi-evergreen
(Crivwn dessity > A0%) *  Sub-tropical wet bill fores
*  Wetaempente broadlesved forest
Chpren foren s Sub-tropical pine forest
(Crown denmity 10 - 40%) *  Tempernte dry coniferom forest
& Secondary molst hanbon bracks
Scrub o Temperoee serub
*  Alpiee soruby memdow Shope grassland
Noo-fores *  Agznculture
*  Hamen/ rockyland
Saow! Glacles

The buse map, drainage map and land use/land cover map prepared using the sellie
dain were digitized for further processing and analysis wsing combinativn of ArcGIS

New Melliag HEP 00 MW, Anmechal Prdesh Page| 18
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9.0 and GeoMedia Professional 5.2, The subewntershed baundaries were then overfad
om the drainage map and Jand use map of the Mago Chu river watershed up w New
Melling Rarage site im order 10 extruct the drainage and lind we of 1he sab-
watersheds, which were further used for overfay analysis by Geographic Information
Swstem (GIS) functionalities and techniques,

I this free-drining catchment of the New Melling HEP, snow/ placier covers major
part of the area with 63.20% (5087547 ha) followed by moraines (10.43%) and
barrent land (9.69%) About 13.35% of the freedmining aree up to the praposed
harmage site s covered with dense forest (12.70%6) and open forest (0.65%) (Figure |-
5), Major pen o the catchment slong the river on the left bank covered an area, Dessse
forest forms predominant class helooging mainly w0 wopical forest 1pes
Subscguently serub /Aalpine scrub pecounts for mere area coverage of 1.47% of the
frec-draiting arca. Some patches of degraded forest with alpine meadows were found
for onty 1.19% of the toial catchment aren. Witer bodies (River and lakes) accounts
for 0.674% of the free draining aren.

Figure 1-5: Land use Map of Freo Dralning Carchment Ares
153 SLOPE

Slope has major influence an the loss of sodl and water from the watershed and
thereby influences the land wse cupability. The slope percontage determines the

New Melling HEP 90 MW, Aruraziunl Prsbinh Pags | 59
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evosion susceptibility of the soil depending on s Anture and cluss. This helps in
classifying varicus Tand suitbility classes, which bles us to f | bl
comervativn measures for 1he peevestion off sl eraslon. The fallowing slope classes
(Tabbe 1-2) and ranges are recommended by All India Soll & Lund Lse Survey
(AIS&LUS),

Table 1-2: Slope Runge Classification

0-5% c-u! ﬂwlt'l' '

A

i 5-8% Vioderaaly sloping
C [NED Stromgly Slogieg
i} 15- 309 Moderately secp
] 30- 30 Siexp

4 S0 - T Very sieop

G Above NI% [E

The slope model for the proposed New Melling HLE, Project area was genersted from
the contaurs of Survey of India (SOI) toposheets =t 1:50,000 scale fotlowing at 40 m
interval using ArcGIS 9,0, Analysls through the slope model feveals that the Strongly

loping and Moderutely sloplng are precominantly distributed fn the free draining
catchment with srea covernge of 36.85% and 37 48% respectively of the total arca.
Subsequently, Gently sloping and Moderately Mecp sope covers 15.99% and 10.00%
respectively. While Steep ard Very steep are covers each less than 1% of the ores in
froe draining calchment (Refer Table 1.3 nod Figure 1-6.),

Table 1-3: Slope Class with Ares in Hectares

Gertly Ssoping, 1287238 15.99

Moderately Sinping “39304.5- 3648

Strongly Ssping 2566843 36.85
Moderztzly Sleep 04678 000

Steep 33108 [y

Very Steep W oo

Tutal ¥OS00

Seew Wﬁin] VEP 00 MW, Ansracral Pradeh Page| 1+10
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Figure 16z Slope Mag of Free Draining Catchment
1.6 METHODOLOGY USED FOR THE STUDY

Supecimposing topography. slope, soil and Jand ase data/maps, n tentative eatimation
of erosion prope sreas and landalides urea in the catchment have been made. The
vullnerable and problematic areas were Mentified in difforent physlogruphic zones.

These data sets were used for preparation of the th ke mopa, caleulation of
sediment yield index and Erosion latensity Unls

16,1 SOIL LOSS USING SILT YIELD INDEX (SYT) METHOD
The Silt Yield Index Medel (SYI), considering sedi ion as product of

¥ Y.
erodibility und serial extent was conceptualized In the All Indin Soil and Land Use
Survey (AISELUS) as carly as 1969 and has been In operstional use since then to
meel the requirements of priovilization of susaller kydrologle units within river valley
project estchment arcas.

Methedology for the caleulatin of sediment yiek! index developed by All Indin Soil
& Land Use Survey (Development of Agreulture, Govt. of India) was fallowed in

this stady
() Ervsion Intensity snd Dellvery Ratlo
Determinstion of on | ity walt @ primarily based upon 1he integmied

Information on soil chamclers, physsography, ssope, land-use/land-cover, lithalogy

New Melling HEP % MW, Aneuchsd Pradesh Pags | 11
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anid strucisre. This is achivved through super-imposition of different thematic map
verlays. Besed opon the field data collecied during the flek! survey and published
duta, weightage valoe and delivery mtio were ssigned to cach erosian imfensity unit.
The composite mup for delineming different erosion Intensity units wiss prepared
theough superimposition of the maps showing soil types, slope and land-use/fiand-
cover, This thematic mapping of eoxion intensity for entire catchment was dane
using the overlay and unicn scchniqoes. Based on grosnd tuth vesificalon conducted
during fieldwork and published dam, welghtage and delivery ratio was assigned to
cuch croshon imtensity unkts, The composite erosion inleruity mup was then
soperimposed on the drrinage map with sub-wutershed boundaries to evalve CEU for
individual sub-watershed,

Fach element of erosion intensity unit s assignad & weightnge vafoe. The cumulative
weightage vilues of the erosion intensity units represent approximately the refative
compantive srosion intensity within the watersheds. A basic factor of K=10 was used
I determiniag the cumulative weightage values. The value of 10 indicuted an
equllibrivm condition between ercsion and deposition. Any value of K (10+X) Is

suggestive of erosion & ity inan ding ceder wh the value of K (10-X) is
suggestive of deposition intensity in descending ander.
The dedivery mtie |s calculsed for each posi ion i ity umit, which

saggests the percentage of eroded muterial that finally finds entry into the reservoir ve
river! strenm. Total arca of different ension Intensity clusses (composite eroskin
Infensity unit) in each wosershed was then calelated. The delivery mitlo iy generaily
governed by ihe type of material, soil eroskon, reliel length ruti, cover conditions,
dintance from the nearest stream, cte. However, [n the present siedy (he defivery mtio
10 the erosion Intensity waln were sssigned spon their distance from the nearest
stream (belng the most impantant factoe responsible for delivery of the sediments)
acconding o the following scheme. The defivery mtio eriteria ndopted for the sudy is
presensed in Tuble L4

Table 1-4: Delivory Ratio (DR) Criteria Adopted

B 09km 1.00
Lo- 20k 0,93
21~ s0km 0,50
S1-1500m 0.0
15,1+ 300 km [D%1)
(1) Sediment Yield Index & Priacitization of Sub-Watersheds
The erosivity determi are the climatic faciors und soil and land afirhuses that

have direst or reciprocal beardng on ibe unity of the detsehsd woil material, The

New Mulling HEP 50 MW, Arsachsl Pradesh Fage | 1412
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relationship can be exp d as:
Soll erosivity = £ (Climate, physiography, sope, soll parameters land usefMand
cover. soil manngement)

Tho St Yield Index (SYT) is defines as the Yield per unit area and SY1 value for
hystrabogic unit i chtained by wking the welghtage arithmetic mean of the products
of the weightage value and delivery ratio over the entire area of the hydrologic wnit by
using suitable empirical equation,
Priarittzation of smaller hydrofogical units sithin the vast catchments ks bosed oo the
SY! of the smaller units: The boundary values of mnge of SYI values for different
priority categories ane arrived at by stadyling the frequency disiribution of SY1 values
and locming the suitable breaking point. The watershed/ - subawatersheds arc
subsexjuently mted Ino various gocies corresponding 10 thelr respestive SY1
values,
The spplication of SY1 model for pricchization of sub- heds in the cuteh
arcas involves the evaluation of:

»  Chmanic factors comprising total precipitation, its froquency and infensivy

*  Geomarphic factors camprising lund foems, physiograplsy, slope and drainage

i setics

»  Surfbce cover factors governing the flow hydraubice

*  Management factors,
The datn on climatic fictars can be obtained for different locations In the catchment
area from the meteombogical statioms whereas the field Investigations are required for
estimating the oiher anribuses.

The variouy steps involved in the application of modet are:
*  Preparation of & framework of sat-watershed through syssematle delineation
¢ Rapid reconmaissance surveys on 1:50,000 ccale lesding to the gevenition of &
map indicating crosion-istensity mopping units,
»  Assignment of weightage values to varions mappmg units based op relative silt-
yleld potential.
*  Compating Silt Yield Index for individun] watersheds/sub waterstieds.
*  Grding of watershedsisub-watersheds into very high, high medium, fow and
very low priority categories.
The aren of each of the mapping units is computed and silt yield indices of indiyideal
swwbavaiersheds are caiculated wing the following squations:

Tew Meiling HEP 50 MW, Ararachal 'radesh Tape 11
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Si Yield Index
SYI=(Alx Wix DI x 10Aw:  wherel =1t
Where
Al = Ares of ith (EIMU)
W = Weightage value of ith mapping unit
D= Delivery ratio
n - No. of mapping units
AW = Total urea of subwatcrshed
The SY1 values for clessification of verious casegocies of erosion i ity rutes were
taken for the present study as follows:
). Very High >1300
2, High 1200-1299
3. Modium 1100-1 199
4. Low 10001090
5. Very low <1000

The arens thal require treatent have been defineated from fhe Composite Eroslon
Intensity Unit Map. The sum of weightages was reclassified us per the Tuble 1-5 w
further subdivide the ar¢u 2 per the crosion Imensity classes. The weightages for
Land use, Slope & Sofl were sumimed @ get the Erasion Ietensity Classes.

Tuble 1-5: Legend for Camposite Eyoston Intensity Unit (CEIU) & Weightages

!cn Severe | Very steep Oypen forest, SHW 6095

(2) S50 scrub forest
Sovev Steep W very Open forest, Madersely | 18090
(1)) mesp 28 -SI% scruby cullivation haliow
Moderite b | Strongly ssoping Dense locest, Mederately | 13-1 30,90
STight % modentely open forest, doep
«©) sheep 10-25% cultivation
Slig to Genily soping Toense Torest, Deep 11088
Negligitle 1o modarntely apen forest
[E] doping 5 10%

Accordingly. ufter excliting the wrea under permanenl snow/glaciers from the total
geographical aren of sub-watershed, the Sediment Yield Index has been calculatesd fot
10 sub, putation of SY1 for each MWS Is presented Ia Table 1-6.

by nl

Sew Mehng 1EF 90 VW, Anirachal Prades
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Total 185771 26318 | 141650
Med " - N - e =
h 45554 10 ¥655.36 .80 4624
© 946,62 17 16092 54 (X3 12874
d 234,66 3 339,96 (55 2698
Total 1627.02 22497 | 138268
Meld ] T | i 2.4 0.0 0
[ A1 17 1333089 | 045 (EED
[ 215,15 is #3728 | 098 13670
Fl Fa7.00 Il 455936 63 | a401
Tutal 334704 3803 | 1200.86

Based on the Sediment Yiek! Index (SYIL sub-watersheds that require treatment
meayures were prioritoned wsing the simple rule that the sub-watershods with a higher
SY! were ranked higher in- priority for treatnent. The sub-watersheds would be
weated an peiority basis in the freatment scheme to be followed (Tauhle 17} An Index
map gving physical targess of the year-wise treatment measisres 1o bo undertaken in
different sub-wotersheds prepared nccording 0 their priority ranking for trestmenl
wus prepared,
Table 1-7; SY1 &Ranking for Sub-natersheds

Mca® 1 1526.53 1 - ety Hi
Med® 342617 | 151189 3 - Vary Iigh
Mcl* TR340.15 | 143344 3 = Very High
Me 263766 | 116,50 F] 2059 Very High
Mt 3718.79 | 140940 E] (150 Very High
Mco 3550.64 | (38268 & 16 Very High
[y 2105742 | 13170% 7 =~ Vey High
M3 198666 | 126316 ¥ 537 High
eT® GU34.56 | 131822 G = High
MeiD 3863.97 | 120986 0 1521 High
Total RO 7164
* o rwatutle aren

17 CATCHMENT AREA TREATMENT PLAN

It is known that theve are malnly five casegories of Land wses for which a proper
treatment plan should be developod. First s the Agricultural Land as this activity can
never be climinsted, because the faulty practice results in heavy loss of fertile soil.

New Melling HEP 90 MW, Ansiachal Pradesh
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Second. being open forest land for obvipes conservation rezsons. Third is scrub o
degraded land, which coutributes heavily o the silt load and possihilities exist 1
bring this arex ander pestures and other plantation 10 meet the Jocal demand of fuel
and fodder and thus decrensing the blotic pressure on the forests and leading 10
environmens [rendly spproach of sustzinable development, The fourth and mox
lmportant cusegory Is Baren land because with practically nis vegetal cover, the area
procuces buge smount of it lcod. The AR is demse forest land, where soil
conservalion measures are required ot few places

Comsidering the sopographic factors, sodl type, climate, land-use/land-cover in the
catchment aren, engincering and biological measures have heen peoposed W be
undenaken with the aim 10 check soil eradorn, preventicheck siltation of reservoir and
1o maintain lis stonage capacity in long run.

The Erosion Intemity Map of the free dealnioy catchment has been generated on the
basis oF SY| datu and & presented in Figure 1-7,

:- -9---fl'---‘ Lﬂz_t

Flgure 1-7: Evaslon Inteasity Map of Free Drnining Catchment Ares

In this free draining, sbogt 1249% of the sres was found o be under severe erosion
While 14.42% (11604.30 ha) of free draining aren is classified under modernte
erosion whereas slight eroslon socounts for 1,59 per cent und very severe ervsion
covers only 0.04%, Rest of the aren Falls under snow! glociens andd river/ water body
(71.44%) in the free<imining catchment of she proposed New Melling H.E, praject,
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Eroskon imensity foe cach of the erosicn ch i the sub heds nre deseribed in
the section,

Afier exchasion of rocks and fraccessible terrain, anly those areas which fisll under
severe erosion intensity category woukl be taken up for conservation trostmvent
messures in very high priocity ctiegory micro-witersbeds, whereas in the rest of
micro-watersheds belonging 1o other peiarity categocies.

15 TREATABLE AREA FOR SOIL CONSERVATION MEASURES

The priaritized srcas In the different sub-watersheds of the free-dmining of New
Melling H.E. Project thnt require mm were delineated and their arcos calculated
from the compasi i ty unit map, For this, 0 sumber of simple oy well 25
complex spatial queries wene ren ln A step-wise manner using GIS software (ArcGIS
9.0), These gueries incloded difforent attributes of parametens that have been defined
cardier in the chapters, viz, slope, soil depth and land use. For exceating these quedes
all the thematic maps of different attributes and | 3 were geo-ref J to
maintaln the nocurncy of the resultant outpues. ln case of slope, lhe spatial queries
were uidertaken for different slope catopories mnging from gently sfoping category to
escarpments - with different a0il classes like shallow wils, decp soils. ec, The
subsequent queriey were executed with resultant oatputs from the first level queries
with different anributes of land use! land cover. From these queries a thematic map of
arcas susceptible 10 erosion In the entire free-dmining catchment area was prepares!,
From the thematic map of erosion Intensicy, nreas thal require trestment measires
wore exiracted with the help of further spatial queries, Aress which were classifiod as
inaceessible, ie. aress with moee than 457 (100%) slope and rrezs abave 3,200 m with
netiral ecosystems having fittle Iunsen interfe were excluded from the ent
menerey even though these aneas may have manked high in prioettzzation for
treatment, Afler taking ot the areas whore It s not fesible W cany out treatment, the
total area that will require treatment under this CAT plan i of the ander of 72,64 ha
(Table 1-8). The 1onal area canmarked for the insatment comprises more than 0,094 of
tho free-draining catchment srea, and about 0.72% of the totzl arsa under severe and
very sevére eroslon lntensity canegory reqairing for treatment mensures,

LEI YEAR-WISE TREATMENT OF SUB-WATERSHEDS

Silt yeeld index (SY1) has been calculated for all the 3 sub-wadersheds, following the
All lsdia Soil and Land Use Survey (AISLUS) method and accordingly prioritized for
treatment, Maximem area of $K.06 ha (aroemd 66,1 6% of the total sreatment area) has
becn taken in the It {3177 ha) and 1l (16.29 la) year for treatment and minkmam
treatment aren in the Hled year is aroand 2.37 ha {12.90% of the tota! teatment arca).
The maximum estionined SY1 valoe of 1526.55 s reconded lor Mc3 sush-watershed
and the minlmum value of 1209.85 i3 in Mc10 sub-watershed (the Me 1, Me2, Mcd,
M4, Mc?, sub-watershed are not considered for trestment in the plan).

New Melling IR S0 MW, Arenachal Prasees Page | 118



VOL 11z FINAL EMP REPORT

SMEC SEW New Miliing Powet Corportion L C

An aven of 3177 ha with 2 subewstershods will be tsken for treatmest in the firs year
scconding to the priaritization of SYL (Tatde 1-8), In the fourth year, 1521 ha will be
trented with one sul-watershed (Frgure 1-8).

Silt yield Isdex (SYD) has been calenluted foc all the 10 sub-watersheds, following the
Tuble 1-8: Year- wise treatment of the subowutersheds

| Mc6 749 LN 1" Yesr
) 263764 20.59
371
| M9 255054 1639 1% Yeu
1629
Mes 1688.65 937 11 Year
.37
Melll 386397 1521 V™ Year
15.21
Total 7064 2

Trestment area under different sub-watershed of free draining cahment of New
Melfing HEP i given b Figure -8 and the Yenr wise Treatment Index map shawing
schedule of implementaticn of different mensuees in Figure 1.9,

Figare 1-8: Treatment Arca of New Melling free draining cutchment
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Figare 1-9; Year wise Treatment lndes map for free draining catchment showing
hedule of impl & [
1.9  TREATMENT OF INDIVIDUAL SUB-WATERSHED

The area and type of treatment 1o be endertaken (s based upon the stream drinage
panern, extent of forest cover, accessibility of the ares, tand-use, wil profile and slope.
The erosion srca is mostly comcentimted in arcas under land e class, glacker
meltwmoriine, glacicr and water bodies, degraded forest, open forest. baren land and
agricoliural settlement. Based on computation of SY1, seven sub-witersheds have bom
classified m Very High and three sut-watersheds as High. The srco of slope, land use
and erosion of all the 10 sub water sheds has been detailed in fotlowing section,

1.9.1 MCl SUB-WATERSHED

This sub-watershed is located in the vulley of Goshu Chi rver und having ares of
18346.13 ha covers In the free-gruining carchment of the New Mellmg HE. project.
The skope terraln of the sub-watershed runging from 042-42.12% ie. stronsly sloping
covernge an area of 42.12% followed by modenutely sloping (35.20%) and moderately
steep covers | 1607 of the area. Other slope clusses are covered an area 10.66%
{Gently sfoping) and 0.42% (Steep). More thin 72% of sub-swatershed aroea comes
under snaw and glacier while 12.43% of the area i barren land followed by moraines
(1L19%), Few paiches of the forest (donse 4.27% & open 0.20%) found 6t the lower
elevatbon in the regioe. Severe enosson cluss ix predominantly in the aren with coverage

Now Melling Hi® T VW, Arurseisl Prated Tage | 1420



VOLER: FINAL EMY REFORY

SEW New Melling Fower Corgoagion Lud ( :

an area of 1552.10 ha (3,519, The sovero erosion was enalysed for trestment. (Refer
Tuble 19 end Figure 1-10)

Table 1-9 Area (ha) of dilferent chnsses of slope, land wse und crasion of sub-
watersbed Mel of the free-draining catchmont aves

Geraly sloping Dense forest

Maodermely GASE28 | Open furest

sloping

Strungly shaping 772695 | Scrab' Alpine scrub

Modamely siesp 212K.R3 | Degraded Forest

Steey TORT | Alpine Meadows 5336 | Smow
Moraines 156508 =
Haren/ rocky land 1T
Wiver/ Nalns 497
Lakes' Water bodies 2051
Snow/ Glascers 1328322

Total 1834613 | Toeal 18346,13 | Total 18346,13

Figure 1<10: Mag shawing slope, soll, crosion & land use of sub-watershed MCI
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This stib-watershed & located in the valley of Dongma Chus af the proposed New
Melling ILE. project with coverage an area of 2195752 h and eavers major part of the
Area Ursler snow (T7.47%) on the higher elevation of the regica, Most of the anst tils
weder strongly (12.13%) and modermely (35 39%) sloping. Few paches of the steep
slope 5 fisnid in the region with coverage an area of 0.77%. Gently stoplag covers
22.26% followed by moderntely seep (94395). Denve focest covers an ares 4.37% of
the sub-wierslied Me2 while 8.379% of the arcy fally under rockyland. Few pockets of
scrub were seen o0 feft bunk of the river Dorsgma chu with covernge an area of D.70%
(134.37 ha). About 433% f& prome to severe eroslan bn the region (Refer Talide 1-10
and Figure 1-11)

Table 1-10: Area (ba) of different classes of slope, lind use 204 eronion of sub-
watershed M2 of the free-drulning catchment irea

SEW Now Melhg Powes Corpoeation Lad C

erily sloping | 488844 Dense forest ) 24 Slight 11.34
Moderately 770940 Open forest a5n2 Moderase §640%
soping

ngly sloping | 705514 Scrolv' Alpine scrubl | 15437 Severe 5168
Modermely WIS Degroded Forest 423 Very Severe | 842
steep
Steep 16851 Alpive Mesdorws 3300 Seowi river/ | 20121

Mormines 162847 Water body

Tarreny rocky led | 1636.79

Tiver? Naln et

Lakes/ Water hody 38.70

Snow/ glaciens 1701078
Total 219478 | Tutal 2095782 | Totsl 219378
“Niw Melhtig LD 00 MW, Arunotil Pradinl: Page 1122
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Figure 1.11: Map showing slope, sodl, erasion & land use of sul-watershed MC2
193 MC3SUB-WATERSHED

Ide ares of this seb-watershed is having 1341726 ha und located co the Goeong Chu
valley with some p ial and non-y il ‘nalis. Moderutely sloping is
predominantly with coverage of an arcu 42.82% In the region followed by 24% and
29.33% of the area falls under strongly and Gently sloplng respectively. Few patches of
modermely steep aad sicep were found in this sub-watersdhed. Moee than 76% of fhe
aren covers under snow/ ghaciens it this sub-watershed, Small patches of forest (dense
& open), moraines. barren rocks and river were found respectively, This sub- hed
has few nren covers under severe erosion {13.42%) an the higher elevation, So this sub-
wiresshed is mol considered for the (Refey Table No, 1-11 and Figure 1-12}

Table 1-11: Aren (ha) of different classes of stope, lund use and erasion of sub
watershbed M3 of the free-draining cntchment ares

Gerely lbpl
Moderanely Open fores LIS | Modernte )266,81]

sloping
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Strongly sloping J37867 | ScrubV/ Alpine Scrub 288,16 | Severe 1889.235
Maodermely steep 3545 | Alpine Meadows 164,43 | Spow' River! 16878.65
Steep 200 | Marines 1233.40 | Water hody =
Barren Rocky lnnd .97
River/ Nalas #3.72
Lakes’ Wintor body 115
Snow/ Glaciers 1071500
Total 14080.00 | Total 1408001 | Toual 140K0,00

Figre 1-12: Map showing slope, soll, erosond lund use of vab-watershed MC3
194 MC4SUB-WATERSHED

This sub-watershed in the region having an area of 542617 ha and with many lakes on
thie higher altitude. About 46% af the area comes under moderately sloping i the entire
region followed by strangly sloplng coverage an area Of 34.17%h, S-13% slope csic vy
are Moderntely sieep sad Gently stoep in the region. Few pockets of seep slope cover
0.06% of he aren. About 47.80% of the region comes under snow! glaciens with small
patches of forest (10.04%), While marnines covers 22815 of the area while Alpine
serb covers an e of 5.58% follawed barren rocks (B.5924), Severe ervsion inteowity

New \ldiw TIUP 00 MW, Amirechal Fradei Pege | 1-24
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class is predomninantly covering an area of the region with 30.58% followed by
modene eroson. (Refer Table No. 1412 and Figure 1413)

Table 1-12: Ares (ko) of different elasses of slope, Inad ose and erosion infensity of
sub-watershed Med of the lree-draining cotchment ares

AN
Gently xhoping

Mozdeestely sloping

Strungly shoping R Scrubv Alpine serub
Modersiely steep 31968 | Alpire meadows 300.5%
Stewp 341 | Mocsines 123747
Harren/ roeky land 460.13
River/ nalm G285
Lakes/ winer bodies 10,08
Seve! glaciers 259396
Total 5426,17 | Total 5426.17 | Total 5426.17

Flgure 1-13: Map showing stope, sudl, erosiond band ase of sub-watershed MC4

New Melling HEF W0 MW, Arsoachal Pradess

Poge | 1-25



VOL It FINAL EAIP REPORY

SEW New Melling Pawer Covpaniion L. C

198 MCS SUB-WATERSHED

This I8 the smaliest sub-witershed in (he region having sréa of 198866 ha covers in the
{ree-dirzining caichmens of the New Melfing HE. project. The slope termain of the sihe
watershed mnging from L43% e soromgly sloping coverage an area of 42.33%
fallowed by moderntely sloping (39.26%) and modermely stoep covers R.69% of the
ares. (nher clope clusses nre covered am ares 9.67% (Gently sloping) und 0.98%
(Steep). This sub-watershed has good forest covers 37.76% comes wnder dense and
open forests while 19.97% of the aea is moraines Tollowed by barren (19.27%). Few
patches of the degruded forest (0.03%) and alpine ocadows (0.34%) found in the
reglon, Sovere erosion class b prodominenly In the sea with covernge un area of
664,38 i (33.41%) with modermte erosion (43.15%). The severe erasion is considered
for reatment. (Refer Figure 1-14 and Table 1-13)

Table 1-13: Aroa (hn) of different classes of slope, land use and erosion of sulb-
wirlershied Mc5 of the free-draining catchment area

Gently sloping I°7..!! E!w 71246 S|E 133,11

Modesmizly sloping | JHOMT | Open forest T30 | Moderase ~ HSE.10
Strongly shoping 41,80 | Scruby Alpine s T18.00 | Severe 5138
Viodezmely stoep 172,73 | Degraded Farest 061 | Very severe 016
Stecp 1.03 | Alpime Meadows 6.75 | SoowiRiver/ FRTNC)
winter body

Moenines k{24 1]

Harren rocks 1sed 8335

River! Nalio T5A0

Lakew Waicr bodies 790

Sraw! Glaclers ELTE
Tatal 1988.66 | Total 1955.66 | Total 19%8.66

New Molling HED 90 MW, Arunachsl Pradesh Page | 1-26



VOL 11 FINAL EMP REPORT

SEW Naw Melling Power Corporstion Lid. C

v
-
N ==

Figure 1.14: Map showing slope, soil, crosion& land ese of sub-watershed MCS
1.9.6 MC6 SUB-WATERSHED

This sub-watershed is Jocated aloag the Mago Chu on the lefi bank of the proposed
New Medling HLE. project with coversge an area of 2714.79 ha. Most of the srea fhily
utider strongly sloping (35.77%) and moderntely sloping (23.75%). While moderarely
sieep skope covers 16,25% of the area followed Gently stoping (3.52%). Majar of the
region covers dense forest with an area of 71.40% of the sub-watershed while 11.14%
of the area falls under snow/glackers. Few pockets of other cateparies of landuse!
landcover were seen in the sub-watershed. About 12,719% and 0.03% is prose to severe
and very severe erosions respectively for treatment In the reglon. (Refer Tahle 1-14 anid
Flgure 1-15),

Table 1-14 Ares (k) of different classes of slope, land vse and erasion of sub-
watershed Me6 of the free-dralning catchment aren

Genly yloping 94,55 | Dense forest 1938,48

Stight 19.42
Moderately soping 64475 | Open focest 743 | Moderate 197735
Strongly slopmg TT3.16 | Seruby Alpine srub T3341 | Sevece 34504
Moderniely seeep 331,10 | Degmded Forest 048 | Very Sovere. | 1.26
Swep 19.24 | Alpine Meadaws 164 | Snow! river/ 371.52
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Mnmm
Baren’ rocky fand j
River/ Nalas
Lakew Wiser body
Snow! glaciers
Total 3714,7 | Total Totnl T

Figure 1-15: Map showing stope, soil, erosion& lamd wse of sub-wutershed MCh
19.7 MC7SUB-WATERSHED

The arca of rthis sub-wmershed 15 having 693456 ha and focased on the right bank of
Mago Clu with some p lal and nonep il / malas. Strongly stoping Is
predominam (32.90%) followed] by moderately stoping {34.97%) and Modenstely steep
(14.39%), Few patehes of steep shope were found in this subawatershed. Maoree than
£4.68% of the area covers under snow/ glaciers in this sub-watershed, About 1842% of
the region is covered with demse forest ané few pockets of open forest (1,42%) are also
found. This ssib-witersbed has few areh covers under severe erosion (15.68%) on the
higher elevation, Therefore, this sub. hed is mot considdered for the treatinen,
(Refer Table No. 15 and Figare 1-16)
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Table 1-15: Avea (la) of different classes of slope, lund use and crosion of sub-

Diorne

Vioceraiely skping | 2223.78 | Open forest 98,17 | Moderme 31350
Swangly siogeng 207400 | Seruby Alpine Streh U73K | Severe 087,10
Moderately sieep %ﬂl Degraded Forest 8,77 | Very severe lﬂ_l_‘
Steep 120,96 | Alpine Mesdows 6601 | Stow river/ 75,02

Maraines M43 | Water bogy

Barren/ Rocky 1and 34,86

River/ Nalas 1288

Lakies/ Waser body 19,41

Sow! Claciees 301,78
Total 6934.30 | Total G034.56 | Total 3456

[ s S

Figure 1-16: Map showing slope, soil, erosion& land ese of sub-watershed MCT
195 MCS SUB-WATERSHED

This sub-witershed in the region having an arcs of 2637.66 ka on the right bank of
Magn chu. About 43% of the area comes under stmingly sloping in the enfire region
followed hy moderniely steep arca (24,8™%), moderntely sfaping area {23.13%), This
suh-winershed has good forest under dense (17.81%) aod open (4.5994). About 25.06%
of the reglon comes wnder snow/ glackers with simall pasches of barren (17.34%) while

New Malling HEP @3 MW, Aranacial Pradess Page 1 1.20
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morgines covers 11.28%. Severe erosion intersity ciass is prodominast (22.61%) for
treatment With yery severs ercsion, (Refer Tahle No, 1-16 od Figure 1-17)
Tahle 1-16: Avea (b} of differvot clisses of slope, land use und erosion Intensity of
sub-watershed McH of the free-druining catchment aren

Gerely soping Slight X
Moderatzly shoping 609,98 | Open fosest 12101 | Moderate 117938
Strongly shopveg, 118580 | Sceubl Alpene scrub 2255 | Sovere 36944
Moderanchy sweep 65607 | Depraded fovest 135 | Very severe 1,66
Steep 12012 | Alpine meadows S1.89 | Snow/ river/ 688,19
Very steep 289 | Mansines 267,42 | Water body

Barresy' rocky land 45748

River! nelas 2353

Lakes/ water bodies 304

Show/ glaciens n61.03
Tutal 637,66 | Total 263786 | Total 163760

—_—

Flgnre 1-17: Map showing slope, soil, erosion® laad use of sub-watershed MCS
199 MO9SUB-WATERSHED

This sub-witershed is located on the tight bank of Mago shu at the mauth of barrage
axis with having an area of 255054 ha with snall sercame/nalis. Strongly sloping
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predominant with coverage of an srva S7.13% In the sib-wowershed followed by
modenately sloging urea (24.68%). This sub-warerslied has & very good farest & the
Jower clevitlan nesr project aven covers & srea of 15.03% followed by spow! glaciens
(A2.46%), About 12.74% of the region covered with monsines. This sub-watershed
hias 38.95% aren covers wnder moderme eaasion on the lower elevation and severe
ertehon (18, 74%) is considered for treatment. (Refer Table No.1-17 and Figure 1-18)

Talble 1-17: Ares (ha) of different classes of stope, Ianyl wse and croston of sub-
watershed Mc? of the free-draining catchment ures

Ganily sloping 7555 Dense forest §924Z Slighe 3897
Wiodzriely sloping | 62038 | Open forest YIS Moderute 193,38
Stoegly sloping 145724 Scruly Algine Scrub | 718 Severe 478.04
Moderately seop | 369.26 Degraded Forest 174 Soow/ river’ | 84316
Steep 1911 Alpine Moadaws 3436 Water body

Mocmnes 32484

Barrew Rocky land | 29923 —=

River’ Nalas 35

Lakes/ Water body 082

T [ Soowi Giaclers §27.99

Totud | 2550.54 Taotsl pLUTEN) ] Total 155054

s
='¢_x s = Y

Figure 1-18: Map showing slope, soil, eroxiond lund use of sub-watershed MC9
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19,10 MC10 SUB-WATERSHED

The focation of the sub-watershed Mc10 is on the right bank of Mago chu at bamge
s I the region with having un aren of J863.97, About 43.30% of the srea falls under
strongly sloping, followed by modenately skoping (39.11%). This sub-waiershed has
goosl forest wnder detise (4.26%). About 3548% of the subwistershed falls under
show! glaciers with small patches of moraines {13.01%) while barren covers 10,14% of
s gren. Severe and very severe erosion intensity clusses nre predominantly covering un
nrea of the region with 21 .33% for treatmend, (Refer Tuble No. 1-18 and Flgure 1-19)

Table §-18; Arca (ha) of differcot classes of slope, land use and crosion intensity of
sub-watershod Mc§ of the free-drainimg catchment aren

Gently slopmg 312.40 | Deroe farest 1323.79 | Stight 36423
Moderarely ssoping 151125 | Open foress 1922 | Moderate 129807
Stroogly slopung T676.69 | Scouly’ Alpime scrob 120,71 | Seyere $22.90
Moderatzly seep FA601 | Degraded foees) D61 | Very svere 1,20
| Steep 1 1262 | Alpine meadaws 504 | Snow! rivest 400,37

Moraines 37991 | Wader body

Baro 1ocky Tand 39168

River/ nelas 201

Lakes' wiser bodies ()

Show! glaclens 13089
Tatal 865,97 | Total 863,97 | Tutsl 3357

-

B |
= ™ |

Figore 1:19: Map shawing slope, soil, crasion land use of sub-watershed MCI0
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LI0 ACTIVITIES TO BE UNDERTAKEN (TREATMENT MEASURES)

Details of viz. engi os well s bicogicsl
meastires 1o be undertaken are described in the lollowm, purapraphs. Wateohed-wise
details of various nctivities to be undertabien are provided in Table 1-19.

L10.1 ENGINEERING MEASURES

Gully Comral: The gully(s) would be treated with (he help of englneering’
mechanical g5 woll as vegetative methods. Check dams would be comstrucied in some
of the areas 10 promote growth of vegetution that will quenily lead 1o the
siabilization of the slopesiaren snd prevestion of further deepening of gully(s) and
erosion, For controliing the gully(s), the erosive velocities are reduced by flatiening
out the steep gradient of the gully. Thi Is achieved by constructing o seviss of ¢heck
dams which transform the longitudinal gradient info u series of sieps with low risers
and long flat treads. Different types of check dams would be required for different
canditions compeleing Jifferent malerials depending upon the site coaditions and the
easy availability of materizl at local level,

The following types are reconmended for this area:

I Brashwood checkdam
k. DRSM (Dry Rubble Stone Masonry) - Cheek dams with sones available
at the site
fil.  Combination of DRSM and crase warks. For moderase 5o deep gullys with
stones available at the sites
. Coatour Bunding
Vi Slope modification by Stepping/ Bench Terracing

In addition 10 the vegetative mepsures used for stabilisation of gallys, empoeary or
permarent mechanical measures will be used as sppl lary 10 preve
the wihing awey of young plantations by large volume of runoff. The gullys get
mhclhsed over o period of time with the mhlsahmem and growth of yegelation

. With the paasage of time h | ken and vegelative
ﬂmmsgﬂ:lrenmhmc&

New Medling HEP %0 MW, Arunschal Prades Page - 133



VOL AL W A O |

Tabie 119 Wnsrrshodewivé dotolis of vérhree

FTW w ahay Froees [repwesitre 1l c

~ .
[ =13 i i iy ¥ W
o ) 3 5] X 17 b X
. ’ 2 ) (=] i i
T O i (5 3 )
W . . I At 22 324
Tl i - W EL T
e T g s ——==




VOL 11: FINAL EMPF HEPOST

SEW New Mdiing Powsr Corporation Lul

For engineering mensures following types of checkdams are suggested.
#, Brashwood checkitams

The imain advintage of brashwood checksdams s that they are quick and ensy 1o
construct and are inexpensive as they are constructed by using readily available
matesials 2t the site In bashwood cheek dams, small branches prefershly of
coppiceable species are fixed in two paraliel yows scross the gully o nals and packed
with brsfiwood between the rows of these verticul stakes, The vertical stiskies are ted
down with wires o¢ fasienced with sticks across the top. The important coasiderstion in
erecting brushwood check dams ix to pack the brushwood as tightly as possible 2nd 10
secure It firmly. This type of check dam is generally constructed over small gullys or
at the starting stretch of gullys, In all, 27 brushwood checkdams/ vegetative spurs
would be construczed 1o chock gully erosion. stream bank protection and slope
stabilisation works with an estimated budget of Rs, 7.02 lakhy.

b. Dry Rubble Stone Masonry (DRSM) checkdams

The site where DRSM chock dams are 10 be construcied i cleared and the sides sne
sloped 111, The bed of gully is excavated for fuusdurion 1o o uniform depih of 0,45 m
0 0.60 m end dry stanes sre packed from that Jevel. Over the foundntion, DRSM
super structure of eheck dam is constructed. The stones are dressed and properly setin
wilh wedges and clips. The width of check dam at the base should be appeoximately
equal o maximum beight and successive coumes are mimower so (he sectlon s
mughly & trapezivm, it is common o find upstream face of check dams vertical with
all slopes on the downstream face bt while there & sound engineering resson for this
in case of large check dwms but it 53 pot of any consequence in wmall gully control
dams. In the centre of the dum portico sufficient waterway is allowed to discharpe the
maxisnum run off, The dry stone wark should go up to 0.30m o 0.60m in the stable
portion of the gully side 10 prevest end-cutting. Sufficient aproa Is provided o
prevent scouting of the stroctre. The thickress of the apeon poacking wourld be about
045 m and gully sicles shove the spron have to be prowceed with packing to o helght
of 51 least 0.30 1 above the snticipated mnximum water kvel to prevent side scour
heing formed by the falling water. For gully control tcasures, 38 DRSM check dams
would be construoted with an estimated budget of Ra, 1165 lakbs.

. Slope modification by Stepping/ Bench Terrucing

Bench terracing is one of the most popular mechanical soll consctvation practices
adapsed by farmers in Indla and other many countries, It s constructed in the foan of
step lke felds along contours by hulf' cutting and ha!f' filling and would result in the
conversion of the original slope into levelled fiekds. Thas, harasds of ecosion ure
climinated and manure and fentilisery upplied are retnined in the levelled fields, The
sloping fickds in the valley peed to be bench rerraced by cutting and filllng with the
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latter suppoeted by retalning ssune wall, While making bench terraces, care will be
taken not to disturb the top scll by spreadfing exrth froan the lower terraces 10 higher

The vertlcal intervale b the will not be more than 15 m and
cutting depth would be kept ul SO cm. The minimum average width of the termace
would be 4 to § m ta enable the usese of proking hisge The shoulder bunds of 30 x
15 em would aiso be provided. The excess water frous the serraces will be drained off
fy suggered channels. An aren of 17.30 ha will be covered under this plan with ui
extimated bidget of Ru. 1.30 luhhs,

1.10.2 BIOLOGICAL MEASURES/PREVENTIVE MEASURES
The Binkogical Measures/Preventlve Measures suggested are:
A, Affarestation
B Asisted Natuml Regoneration (ANR)
C. Noo Timber Forest Produce (NTF?) Regencration
0. Pasture Development

1t Is always betterto undertnke preventive measures than 1o mitigate the factors that
ultimately load to soil erosion Such preventive memures will indirecily help 1o
conserve soll in the long run, keeping fn view the Impurtance of irtegmting eco-
restomtion strategy with rocio-economic needs of the bocsl community wherein both
ccology and les are developed, The preventi that are suggested for
the project nrea hiuve boen discussed befow.

Al Afforestation

1m the wplandd region like this praject ares, the trees and vegetation cover pluy un
imponant role In the conservation of sail und ecology. Afforestation programme
woulld Be taken up In such forost areas that contain lampe patches of barren prassy
slopes and are generaily devesd of rees and are haney-combed by cultivation. In
critically degraded arens, plantstion of locally useful, diverse and indigenous plant
specics awch an Ahma  mepalenis, Aldizia  Oodaraisyimg,  Costanes S,
Clnngmormun. pemeifiorew.  Qwercuy  plasea, Sehima wallichl, e, would he

dentaken. AR i et would be taken up under coichment arca
freatment plan.

An outlay of Rs. 6,89 lakhs (R, 4.27 lakhs for creation and Rs, 242 lakhs for its
muintenance) for 1095 ha hay been provided to caver various arcas unslor
afforcstntion In different sub-watersheds.

The tree speches tht would be plunted under this programme are © Al chimense,
Caostanva satly, Erythring ardorssous, Phybtamdwy embiioa. Pimes roxhweghl, eic.
The impariara shewhy are Bambwa pallida. Coriaria mepalensis and Zonthotyunt
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wcanthupodiun. The root species Agare sisulamit, Chrysapogon grtlu. Cydopogon
Sexuoux, Penmivetum, pravpwremm, Thomeda arwedimecn, cic.

B, Assistod Natwral Regeneration in Existing Forest

Ins some of the forest areas, conditions are canducive to 1 regeneration provided
some sart of assistance |s provided, Sech areéas shall be taken ap under this
component. The areas shall be closed 10 exclnde biotic imerfe Forest floor will

be cleared of slash; debris and felling refuse to alffird 2 clean seedbed %0 the falling
sead, At ¢emtain places some sofl mking may siso have 10 be dane 10 favilitate
germinmion of seeds, Where astural regeneration |s found deficent, It will be
supplemented by artificlal plantieg. Patch sowing in suitable areas may also be done.
Bush cutting & cleaning operstions are done depending on ity. Up ta K00 plant
or paiches per hectare will be planted Sown 1o hasten the process of regeneration in
the arez aniformly. An outlay of R, 1.54 lakh including its creation (Rs. 0.79) and
malntenance (Rs, 0.75) has been made 1o cover 6.70 ha,

| o Noa Timber Forest Produce (NTFP) Regenerative

Arunachal Pradesh Forest Divigion Is rich In & variety of non-timbee forest produce.
However, becasize of over-exploftation of NTFP in the past there has been depletion
of this vuluabie resonree. Therefore, in order 10 augment nsturl sock of NTFF in the
foresas, It is proposed 10 wke op planting of NTFP and establishing nussory. An outlay
of Rs, 6,97 lakhs per bo has been suggested o cover nbout 11.99 ha for estshlishing
(Rs. 438 fakhs) and its maintenance (Rs. 2.59 takbs) of this facility.

D, Grazing Land! Pasture Impirovoment

The livesiock owned by the loeal communilies exent significant pressure on the
natural habits, In onder 10 improve the grazing areas/pastives and 10 make these
wstainable, the degrmded areas, particularly among ity Jands will be taken up
for trestment under silvi-pastoral model. An outlay of Rs. 190 lakhs has been
exmmarked for this purpese and it will cover about 6,10 ha of land for development at
acost of Ry, 1.22 lakhs and Its maintenance will cost Ks, 0,68 lakhs.

L1103 COST OF OTHER COMPONENTS OF CAT PLAN

Apart from the Forestry works and the dralnage line trestment in the catchment scca
there are other aspests of the CAT plan 10 be midressed and their cost to be included
In the overall plan. The coo-restorition works, livelihood support works, social
mobllization, documentstion und publication, itoring anil evaluation are seme of
the mtegral ingredients which have 1o be idered and mcluded while formulati
the CAT plans 23 per suggestions made from time to time by the MOEF.
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L10.3.1 ADMINISTRATIVE SET Lp

The catchment arca treatment (CAT) project involves intensive and highly techiieal
operathans, which require the expertise of techmical per {. It b, therefore,
rex ded thw the existing lorest staff of Arunschal Pradesh Forsst Division in
the area will fook after al) the works s be camied out under the CAT plan Incloding
plasitation and mulmenance as all the arcas to be covered under CAT plan fall unider
these divisions, However, tempomiry staff may be cngaged for his purpose doring
Ihe project implementation petiod,
110,32 ESTABLISIMENT WORKS RELATED TO AREA DEVELOPMENT

There ks urgent need 10 reduce the dependency of local poputation on the farest and
other natural resources which are under severe pressure. The establishment works
related fo sres development is suggested and should be carried out throogh
Community Welfore Commitices {CWC) of Jocal villages i free draining cstchment
ares of New Melling HEP, This should include the following measures, which
would help i rejuvenating the ecosystems and bn reducing the soil fon in the
region.
1. Estshlishment of o commitiee for platation
2 Avenae plantation using foel wood trees with suitable fencing in the villoges
3. Technical and financial suppont for using allernute energy sources such os
non-conventional energy {solar heatng) 10 reduce pressure on the forest

(tree cutting) for fuel wood
4. Maintenance of hygicoe in the villages
5. Esblish of Training, A progmmmes, ¢ic.  for water

conservation and harvesting in the villages, Sotl conservation measures in
village arcas. Improvement in agriouliural and horticultural practices, <te.
6, Esmblishing a raral sechnology support progra
7. Awarencss programmey for conservation of widlife and natural resourced
L1033 MICRO-PLANNING
An csthmated cost of Rs. 3.41 lakhs (5% costs of 1ol Enginecring and biological
muisored) has been proposed for migro-planning (Table 1-1§).
11054 FOREST INFRASTRUCTURE DEVELOPMENT
The works of the catchment arca treatnsent plus will be executed by the Forest
Depanment, G of Arunschal Mradesh. These works will be an added
respoosibility for the Forest Department that may not have sdequass facilities and
Infrastructure 10 ekecute the work as suggested in the plan. Provision has, therefore,
been made in the CAT plan to develop the infrustructure of Forest Department in the
region and nccordingly & budget of Ry, 44,00 lukh is proposed for this purpose,
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Table [-20: Budget for Development of Stute Forest Depurtment Infrastracture

ﬂ
Torest Fire Fighting Sysiom S0 500

Road and Fooe Path Developmet 300 8.00
Office Vehicle 10.00 600 10.00
Lok

Contingency 1500 13.00
Total A8.00 6,00 24,00

L103.5 ECO-RESTORATION

There is urgent need 10 redoce the dependency of local population on the forest and
other matural resources which are under sovere pressure, ‘The eco-restaration works
und other aetlvities related 1o income generstion sre suisgested and should be carried
out rough Community Welfire Commitiees of local villages. These should include
the following measures, which would help in rejuvenating the ecosystems and in
reducing the yoil esonion in the region,

Mantation in the degraded patches ol community/civil/ forest land

Water conservation and harvesting in the villages

Soil conservation measares in village arcas

lnprovement in agrlcularnl und hortleuMurul practices

Reral technclogy suppart progr

Awareness programimes for conservation of wildlife and nesurl resousces
Promotion of lncome genenting schemes Hke ccotourtam

There 3 oa need 10 consider the cost for eco-restaration s the cost for this aspect
has already been considered in Mago Cha HEP (another project of SEW).

L1036 MONITORING AND EVALUATION

Monitoring and evaduation will be developed a8 in built pant of the peoject
maapgement. This, n process of seif-cvalustion &t specified intervals of time will
ensure ibe field worthiness and efficacy of the CAT plan.,

Apnual work plas for each sub-swatershed would be prepaced well wn advince
specifying physical and fioancial targets. sites, locations and benefickaries of each
component of the praject acthvity, Month-wise wark scheme of various ltems of cuch
component for the financial year would nlso be prepared in ndvance and its timely
implementition would be emsured. Monthly progress report an all activities would
be submited by the Range Officers 1o Divisional Forest Officer for its subsoquent

ubmission to the project authorities and Minkstry of Envionment & Forests,
Gevemment of [ndia. The monitoring commitiee sppoimted for this purpose woulkd
abo monitiee on & regular basis the guality and quantity of works carrled out In the
area,
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For manitoring, reference paints of siit load observation in the river are saggested to

install silt ding station upr of barmage sile on Mago Chu 10 evaluste the
impoct of the sofl conservation memsures, A sum of Ra. S0L00 lakhs has been
provided for monitaring and evaluation,

1.10.4 INSTITUTIONAL MECHANISM

1) Rale of Project Proponent

The forest dep would fnsph the Catch Area Trestment plan. A joint
inspection group woulkd be formalized which would include officers frum State Forest
Deparment. and Official from the Environment Cell of the project praponent. The
management will have Tinison with the forest officlals as far as 1he fimacial
dlstmemens would evolve empioyment opportunities, Thus, peapie’s participation
should be encournged and would involve mobilization of manpower for such
activithes, Experts and professionals competent enough in operating the plan aeed to
be consulted from time 1o Time.

1) CAT Implementution

Environntental Officer or  Mennger (Envi ) of project proposent woukd
coondinate with the forest depuriment o the limplementation of the proposed Plan,
The Envirenment Officer would evalusse/noaltor financial aspects ut Site Office. The
modalities of financial dishursement every quarter in b year need w be taken care of,
The Implementing agency shall submit completion certificate in the light of guidelines
fixed by CAMPA. The implementation of CAT Plan should have enough flexibility
and should be wabject to changes as per requirements and pericdic gins. A
monitaring commitiee 5 per the MOEF guidelines shoald be instituted for the project
for odministrative puidance and smooth reolization of targets,

3) Period und schedule of implementation

The execution of CAT plan in New Melling HLE, Project area would reguire extensive
effiscts on the part of executing agencies. Keeping In view the local topography and
chimmte, It is being estimated that the enlire treatable area would require ot least 4
veurs for crention and | year for maintenance 1o complese, However, CAT plan has
been prepared for five years. All these waorks would have to start with the pre-
construction activitics especinlly the studies in respect of micro-planning for each
sub-wittershed, which would require further detalled Investigntions. Based on the it
vield index of the sub-watersbeds, the conservation measuses woald be first taken up
In sub-watershed M and Mcl. (Refer Table 1-6) The yeae-wise index map of

hedule of impl ion of different conservation messures upder CAT plan has
been given in Figare 1-9. Tuble 1.21 gives the year-wise physical details of various
engineering and biokogical t 0 be undertak
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4) Project Manitoring and Reporting Frocedures

Mectings wolld de held every theee manths to resolve logistic peoblems in plan
Implementativa. A Joint comminee woald be formed with the Environment Celf of
peoject proponent sad  State  Forest Dep team L W emure the
Trevph ion and monitorimg of the CAT works and review the progress from time
10 thne. Quarterly progress reports and completion centificates would be subenitied 10
project proponent. for evaluatban and disbursement of finance. In addition, the work
dooe should be published through public awareness: campaigns, Visual and pring
medin need to be wed w0 embark on maximum benefit by direct and indirect
beneficiaries. Such efforts would resoive conflicts which otheswise are potential
sources for project gestution,

1105 COST ESTIMATE OF CAT PLAN

The total estimated cost of catchment srea treutment plin 10 be spent over & period of
five years Rs, 173,81 lakhs. The detally of cost estimates and physical work schoduie
us well as phasing of expencliture are given as (olkiws in Tables 122, All {he costs
towards the sdministration during the mmplementstion work have been inclwded in the
cost estimates of CAT.

Tahle 1-22: Comp Ise cost Esti for Catchinent Ares Tr t Plan

A ENGINEERING MEASURES

T | Guity Control
W | Brasinwood chockdam Nezs. 7 5,000 T2
B1 . | DRSM Checkadnant . 35| 33281 1168
@1 | Comaur Bunding T 96| 25000 190 |

T | Bench terracing ha [EE) 7,500 730 |
Sub-Tetal (1+2) 2487
A0 5% Tor mulnenssce of srciures 124
Sub-total (A} 2611

B TIOLOGICAL MEASURES

1 Aloresation
T | Creasan e 10,95 35,000 33
in | Maimenance 2135 242

= Assisted natural reg hom i eaksting

- forestx
| Creation o 57| 11,760 0.99 |
i | Muinierance 1254 .75 |
V1T P Regenersiion
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1) | Crestion n 1w 36,563 438

i) | Malréenance 21569 2.9

4 | Masture development
Tl | Creation ha 1| 20000 133
il | Maintenance 11,128 068
< | Wire/Bebed fencing 2500

Sub-tocal (8) A

Total (A+H) 6821
. Micro-plasning # 8% of (A+T) 34
D | Eatabliskment Cost & 7% 377 |
B Forest Infrastructure

T | Torest Tirs Fighting Systent 00

| foed and Toot Paik Development 1200

W [ cost, offioe furniiere &

vehicle

5 Coningsory

Sob-tokal (F)
F. Contingency & 5%

Maonltoring asd vvaluation for § years

GRAND TOTAL (A 10 1)

e e e
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