Table 8.6 MATERTAL UNIT PRICES
Item : Unit Unit Price {(Rp.)
I. Cement & Concréte.Admixture
1) Portland cement ton 100,000
2) White cement " 215,000
3) Water Reducing Agent kg. 1,750
2. Agpregates & étones
1) Sand _ ' o 6,500
2) Gravel " 7,500
3}'Hasonfy stone " 6,000
4) Cobble & rubble stone " 8,000
5) Red cenment " 11,000
3. Steel Materials _
" 1) Reinforcement bar {(Round ) ton 500,000
- 2) Reinforcement bar ( Deformed ) ton 550,000
3) Structural steel ton 650,000
4) Steel plate " 530,000
5) Steel pipe
$ 300 mm x 6.0 m m 33,000
g 150 mm x 6.0 m H . 9,300
¥ 65 mm x 6.0m " 2,000
“6) Steel sheet pile
Type-~1T, 1. = 3 m sheet 76,000
Type-1I, L = Zm " 50,000
Type-111, L = 8m " 252,000
7) Spiral vent pipe, $700-800 wm n 35,000
8) Gas pipe | :
¢ ' m 1,300
g 2" " 3,300
3 " 6,000
9) CalQanized pipe
¢ 1" m 3,000
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i0)
1RD)
12)
13)

14)

15)
16)
17)
18}

)

2)

3)

4y

5)

@ 2n
g 3
P 4"
b g

Binding wire ($#0.9 -~ 3.2 mm)

Nail
Channel, angle
Gabion mattress

1.5m % 3.0m x 0.5m-

" 1.0m x 2.0m x 0.3m

Gabion cylinder

B 600 nm

@ 450 mm
1

Metal form, 300 x 1,500 nm

Pipe support
Rail; 22 kg/m

Anchor cap, @ 60mm , ¢

quden-Materials

Teak (Class - I}, Plank
y Square
y Log

Kawmper (Class—11) Plank

. , square

s Log
Meranti (Class-I111},
Plank,-Sqdare & log
Keruwing (Class—IV)
Plank, square & log
Plywood, water proof
900 x 1,800 % 12 mm

= 1.

17

ton

kg

sheet

4,000
6,000
7,500°
20,000

1,000
900
620,000

38,000
12,000

5,200
1,800
40,000
26,000
1,000,000
400

700,000
600,000
750, 600

225,000

200,000
200,000

160,000

150,000

9,000



1)

2)

H
2)
3)
4)
5)
6)

1)
2)
3)

1)
2)
3)
4)
5)

1)
2)
3)
4)
5)

Concrete pipe, # 200 mm
, # 500 "
, @ 1,000 nm

PVC Products

PVC Pipe, ¢ IV
EL
, ¢ 8"

"PVC Water stop, 250 mm

, 150 mm

‘Fuel & Lubricant

Light oil
Gasoline
Engine oil
Hydrauliec oil
Grease

Kerosene

Gas
Oxygen gas
Acetylene pgas

Propane gas

Explésives & Accessories
Dynamite

Detonator w/leg 2.4 m
An—Fo powder

Fuse, 500 m roll

Blasting machine

. Bit & Red

Cross bit, @ 36.mm

, @ 65 mm
Insert bit, 22 mm, 134 m
Taper réd, 22mm, 1,4 m

Metal bit, 46mm.~
, 66mm

.18

cylinder .

Kg

kg

pc.
kg,

setk

1,600
6,500
20,000

2,000
3,600
10,000

11,800
10,600

242
385

1, 100
2,000
- 2,000
125

30,000
16,000
350

5,000
2,000
2,000
600

550 ;000

32,000

49,000
64,700
40;000

17,000
26,000



.

12.

£

8)

9)

10)
11)

12}

i3)

1)
2)
3)
4)
5)
6)

1)
2)
3)
4)

5D
6}

7)

8)

9)
10)
)
12)
13)
14)
15)
16)

i7)

18)
19)

Tube core barrel

(S), 46 mm pc.
(W), 66 mm "

Biamond bt Carat
Tri Cone bit pc.
Core lifter "
Rod, crawler drill, 3 m "
Slecve "
Shank rod_' "
Boring rod "
Scaffolding

Main frame pe
Horizontal frame "
Cross brace "
Coupling pin "
Arm lock "
Jack base "
Others

Electricity kWh
Brick 1,000 pes
Lime, plaster kg.
Bamboo pc
Asphalt kg,
Elastic. filler, t = 10mm m2
Rubber plate , t = [Omm "
Bentonite. ' kg.
Grass for sodding m2
Terasso tile, 30 x 30 cm pC.
Paint on metal. ICI paint kg.
Paint on timber. " " |
Sand bag pc.
Form tie pc.
Washer a
Corn "
Separator "
Release agent {
Welding rod kg,

74,000
100,000
44,000
470,000
2,300
190,000
47,000
108,000
39,000

21,000
25,000
6,000
1,300
1,000
6,600

71
17,000
60
1,000
350
9,000
160,000
570
300
650
3,100
5,600
1,200
450
400
400
500
200
1,500




Table

8.7 PERCENTAGE OF FOREIGN AND DOMESTIC

CURRENCY COMPONENTS ON CONST. MATERIALS

F.C : Foreign currency
I.F.C ~: Indirect foreign currency
b.C : Domestic currency
( Unit :
Const. Materials 1.F.C .G
1. Cement & Concrete Admixture
1) Portland cement 65.0 35.0
2) White cement - -
3) Water reducing agent - -
2. Aggfegates & Stones
- 1) Aggregates by plant 55.0 45.0
2} Sand 0 100.0
3} Gravel Q 100.0
4) Masonry stone 0 100.0
5) Cobble & rubble stone 0 100.,0
6) Red cement - -
3. Steel Materials
1) Re-bar, round 85.0 15.0
2) M , deformed 85.0 15,0
3) Structural steel 85.0 15.0
4) Steel plate 85.0 15.0
5) Steel pipe 85,0 15.0
6) Steel sheet pile 100.0 0
7) Spiral vent pipe - -
8) Gas pipe 85.0 15.0
9) Galvernaized pipe 85.0 15.0
10} Binding wire 85.0 15.0
11) Nail . 85.0 15.0
12) Channel, angle 85.0 15.0
13) Gabion mattress §5.0 i5.0
14) Gabion cylinder ‘85,0 15.0
15) Metal form 85.0 15.0
16} Pipe support 85.0 15,0
17) Rail, 22 kg/m 100.0 0
18) Anchor cap 85.0 15.0
4, Wooden Materials
1) Teak((class-1), plank, square & log 18.0 82.0
2) Kamper (class-—2) " i8.0 82.0
3) Meranti (class-3) i8.0 82.0
4) Keruwing (class-4) 18.0 82.0
5) PIYWOOC], water proof 18.0 82.0

5. Concrete Pipe

6. PVC Products
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6. PVG Products

1)
2)

PVC pipe
PVC: water stop

7. Tuel & Lubricanté

1)
2)
)
4)
5
6)

Light 0 : 1
Gasoline

Engine 0 : 1
Hydraulic O : 1
Grease

Koresene

8. Gas

iy
2)
3)

Oxygen gas
Acetylene gas
Propan  gas

9, Explosives & Accessories

1}
2)
3)
4)
5)

Dynamite
Detonator w/leg
An-Fo powder
Fuse

Blasting machine

10. Bit & Rod

1)
2)
3)
4)
5)
6)
7)
8)
9)
10)
11)
12)

Cross bit

Insert bit

Taper rod

Metal bit

Tube core barrel
Diamond bit

Tri come bit

Core lifter -
Rod, crawler drill, 3m
Sleeve

Shank rod-

Boring rod

11. Scaffolding

12. Others

9]
2)
3)
4)
5)
6)
7)
8)
9
10)
11)

Electricity
Brick

Lime, plaster
Bamboo

Asphalt
Elastic filler
Rubber plate
Bentonite
Grass for sodding
Terasso tile
Paint on metal

.21

65.0
65.0

65.0

65.0
65.0

90.0
90.0
90.0
85.0
100.0

100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0

50.0

35.0
35.0
35.0
35.0
35.0

— et
DL OOO
LT e B e Y

SC OO COoOOoO0 OO0

100.0

100.0

100.0
50.0

100.0

50.0



12)
13
14)
15)
16)
17)
18)

Paint on timber
Sand bag

Form tie

Washer
Separator
Release agent
Welding vod

8.22



Table 8.8

UNIT COST OF MAJOR WORKS

{Flood Control & Drainage Improvement}

Unit Fﬁégé?n i:ii;i;f Domestic
(Us$) {Rp)
1. Dredging
Lower Widas m3 1.158 0.164 146
Upper Widas & Lower Ulo ' 1.358 0.193 874
Kedungsoko 1.237 0.175 796
2. Excavation .
H.W. Channel 0.513 0.108 272
3. Embankment 1.004 0.500 786
4. Embankment, Heightening 0.904 0.450 707
5. DBackfill of ©ld Channel 0.798 0.223 457
6. Land Reclamation 0.544 0.223 370
7. 'Wet_Masonry
W.M :ﬁ3 0.0 0.233 10,083
Gabion m3 _ 0.0 6.988 16,101
8. Bridyge Highway 40 3l 17
National m? 21 163 206
Provincial m2 20 87 132
‘Rural me 26 194 292
Footpath m? 1o 51 66
.Bridge Railway m 7 169 1,541 1,526
3. Drainage Culvert
 Type I 3,799 12,472 19,683,000
Type II 5,807 30,742 40,149,000
Type TII 6,330 44,841 57,814,000
10. Prainage Sluice .
Type I 3,799.0 15,685.0 20,098,000
Typé I 5,807;0 45,022.0 41,997,000
11. . Siphon, Kuncir Ko 32,582.0 62,417.0 . .95,791.0
F.D. Channel No 40,278.0 70,319.0 115, 346,0G0
Ulo No 27,161.0 55,969.0 80,329.0
12. Drop Structure No 7,357.0 6,636.0 18,693,000
13. Drainage Sluice
' Widas 29,382.0 321,380.0 297,179,000
Ule 12,573 139,666,000 136,497,000
K. Soko 22,27§.0 124,333.0 167,211,000
14. Side Overflow Weir n o 23,7 397.7 747,200
1%. Diﬁersidn Weir "110,954.0 266,723.0 393,100,000
16. ifrigation Head YWorks .
Tiripan 35,112.0 394,229.0 393,919.0
~Malangsaki .l8,144.0 615,640.0 541,212.0
Kranat 13,108.0 158,523.0 196,567.0
-~ Kapas ) 18,687.0 286,971.0 265,430,000
17. Drainage Channel m3 ©1.237 0.1756 796
Al Canal Levee ‘m3 0.904 0.450 707

18.

§.23
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Table § .90

BILL OF QUANTITY FOR DAM & LRRIGATION SCHEME (4/6)

Foreign Currency

Tndirect Foreign

Domestcic Currency

i;zlﬁ‘ Cost ltem Unit Quqntity.' Unit s Amount Cﬁziincv Ui.r?munt Unit(Rp.) Anount
Cost (102 Cost (103) _ cost (103)
IV Bangle Headworks
1V-1 Preparatory works
1._Access'., improvement L..8 - 5.45 - 5.45 - 8,000
2. Temporary buildings L.S - 1.36 - 4.09 - 9,000
3. Power supply L.5 - 1.27 - .27 - 4,000
Sub-Total 14.08 16.81 21,000
IV-2 Civil works
1. Excavation, common m3 7,800 1.18 9.20 0. 89 6.94 1,2.25 9,555
2. Embanrkment " 1,200 1.35 1.62 1.02 1.22 1,400 1,680
3. Masoary " 12,200 5.45 11.99 8.18° 18.00 15,000 33,000
4. Concrete w/form & re—bar " 7 18.18 0.13  90.91 0.64 80,000 560
5. Sod facing m2 0o ¢.03 Q.02 .65 G.04 210 147
6. Gravel metalling m3 500 1.35 0.63 1.56 0.78 800 400
7. Misceilaneous Works L.S 4,530
10% of DC For IV-2
Sub-Total 23.60 27.62 49,872
Total 37.72 44,43 70,872

8.28



Table 8.9 BILL OF QUANTITY FOR DAM & TRRIGATION SCHEME (5/6)

Foreign Currency Indirect Forcign Domestic Currency
1;2? Cost Ttem - Unit  Quantity Aghnituss Amount CE;IiﬂCV Azzinc Unit A Amount
Cost (103} Cost (103 . cost (109
g&al'@r.ﬁ&__ Structures
V-1 Preparatory works
1. Improve, access roads & L.S - 9.55 - 9.55 - - 14,000
bridges
2. Temporary buildings L.S - 1‘56 — 4.09 , 9,000
Sub-Total : 10.91 13.564 23,000
V-2 Civil works
(M.C & 3.C with structure) . .
1. Clearing & Stripping ) m2 lS0,0QO 0.17 . 25.00 Q.13 19.350 175 26,250
2. Excavation, ‘common ’ m3 164,500 Q.67 1310.22 0.78 128.31 400 65,800
3. Embankment . " 118,600 Q.84 . 99.62 0.98 116.23 500 .59,300
&, Backfill ' v 22,400 0.67 15.01  0.78 17.67 400 8,960
5. Masonry Y 16,600 5.18 135.79  10.91 181.11 9,000 149,400
6. Sod facing m2 1 206,900 0.03 6.21 0.05 10.35 210 43,449
7. Concrete pipes m 2,012 L.BZ 3.66 10.00 20.12 7,000 14,084
8. Reinforced ccncrete m3 590 3.09 0.82 59.09 5.32 25,000 2,250
~{(TC, QC, DC with/structures}
Sub-Total _ 96.83 498.41 369,493
a, Cleariﬁg & stripping m2 400,000 0.17 68.00 0.13 52.00 :175 70,000
10, Excavation, common - m® 144,400 0.84 121.30  0.98 141,51 - 500 72,200
11. Embankment 179,900 1.01 181.70 1.17 210.48 600 107,940
12. Backfill " 2,400 0.67 1.61 0.51 1.22 700 1,680
13. Sod Eacing mZ 765,500 0.03 22.97 .05 38.28 210 160,755
14. Concrete pips ™ 1,380 0.55 0.76  3.00 4.14 2,100 2,898
15. Reinforced concrete = m° 50 9.09 0.45  59.09 2.95 25,000 1,250
16. Concrete panei for canal e 103,500 0.27 27.95 1.64 169. 74 900 93,150
tining
17. Mortar for kining ’ m3 3,100 273 8.46 5.18 25.36 18,000 55,5800
18. Filter for liniug " 5,200 0.55 2,86 1.64 8.53 3,600 15,720
(inspection road) ) .
Sub-Total o 436.06 654.21 ' S84, 393
19. ¢learing & stripping o’ 50,000 0.17 8.50  0.13 6.50 175 8,750
20. Embankment ) m3 54,400 ©0.84 45.70 0.98 T 53.31 500 27,200
21. Gravel metalling " 3,800 1.35 5.13 1.56 5.93 300 3,040
22. Sod facing " wt 61,300 6.03 1.8 0.05 3.07 210 12,873
23, Exeavation, drain o’ 99,200 0.23. 22.82  0.45 4466 1,750 173,600
24. Masonry " 480 8.18 3.93 10.91 5.24 9,000 4,320
Sub-Total : : 87.92 118.69 229,783
25. Miscellaneous works L.§ 118,370
10% of DC for V-2 ]
Sub-Total ' ' 920.81 1,271.3 1,248,039
Total 931,72 1,284.95 1,271,039



Table

8.9 BILL, OF QUANTITY FOR DAM & IRRIGATION SCHEME (6/6)

Item
Na.

Cost Ttem

Unit Quantity

Yoreign Currency

Indirect Foreign
Currency U53

Domestic Currency

Rp

Init
Cost

Amougt

{107}

Unit Amoynt

Cost (103

Unit
Cost

Amount
(10%)

vi-3

Naluvu Pumping Stacion
Preparatory works

No. 1 station

{Q=0.958 mSIsm H=24m,
L=600m)

1. Civil work including

erection

2. Pumping equipment,
‘pipes & auxiliaries
wibuilding

No. 2 station

{Q=0.114m3/s, H=25m,
L=1,100m}
" 3.'Civil works incl.
erection
4, Pumping eguipment,
pipes & auxiliaries
w/building

5. Miscellaneous

L.

{10% of DG vor VI-2 & 3)

Total

8.30

1.36

27.27

2.27

43,91

71.81

- 2.73

- 21.82

61.83

5,000

10,500

6,000

17,500

9,000
4,800

52,800



Table 8.10 LIST OF MAJOR EQUIPMENT
FOR DAM & IRRIGATION SCHEME
No. Description Capacity Quantity
-1. Crushing plant 30 t/h 1
2. Batcher plant 10 m3/h 1
3. Bulldozer, w/ripper 30 ¢ 2
4, Bulldozer, w/ripper 20 t 5
5. Bulldozer, 11t 3
6. Bulldozer, swamp 7t 3
"7. Backhoe 0.6 m3 5
8., Backhoe, swamp 0.3 mg 6
9. Tractor shovel 1.0 m 7
10. Tractor shovel 0.5 m 3
11. Wheel loader 2.0 w3 3
12.  Dump truck i0 t 15
13. Dump truck 6 t 10
14. Dump truck 4 t )
15. Tire roller . 20t 2
16. Vibration roller 5 t. Z
17. Vibration roller 1 t3 6
18. Port-concrete mixer 04 m .2
19, 7Port-concrete mixer 0.2 m3 7
20. Agitator truck 2,5 m3 5
2'. Concrete pump 20 m3/h 1
22. Adr leg hammer 30 kg 8
23. Rock drill 30 k% 2
24, Air compressor 7 wm?/min 5
25.° Muck loader 0.1 m% 3
26, Muck car _ 0.5 m 15
27. Battery locomotive 3 t 3
28. Boring machine 100 m 1
29. Grout pump & mixer 200 1 2
30. Water tanker 6 k1 5
3l. Diesel generator 100 kvA 2
32. Diesel generator 50 kva 4
33. " Diesel generator 30 kvA 2
- 34, Truck crane 20t 2
35, Saw mill - 2 sets
36.  Fuel tanker 6 kil 3
:37. Grease car 6 t 2
38. Mobile work shop 6 ¢ 2
39, Motor grader 3.1 m 2
40. Road roller 2t 2
41. Ordinary truck, w/crane 6t 3
42. 'Asphalt spraver 200 1 1
43, Asphalt finisher 2,5 m 1
44, Pump 4 p 20
45. Contra fan 50 m3/min 3
46, Welder 270 A 3
47, . Tractor tyailer 30 & 1




Table 8.11 UNIT COST LIST. FOR MAJOR ITEMS

_"hUniE Cost

Dam & Irrigation Scheme

__Items Unit Cost (Rp)

1. Excavation, w.rock, Kedungwarak 5,000 / m3

2. Concrete with form & re-bar, Kedungwarak 200,000 "

3. Excavation, T Basin Tunnel . : 40,000 "
4, Concrete diversiom Tummel, Dam, :
w/out form & re-bar 150,000 "
5. Excavation, w.rock, Kétandan dam 4,500 "
6., Embankment, Ketandan dam (Earthfill) 4,00 "
7. Concréte, Ketandan dam (with form & _ _ '
re—bar) . 150,000 "
8, .Masonry, Bangle Headworks 30,000 o
“9. Excaﬁation,_common, main canal Ey equipment 2,000 ./ m
10. Excavation, common, T.Canal by man-power 2,500 "
11. Embankmeni, main canal ' Z2,500 "
12, Metal works 4.0 x 10° / ¢

8.32



ANNEX -~ 9

- This ANNEX presents risk-resultant matrixes, and
assessment and, ‘intensities of environmental impacts of the
proposed flood control and drainage project and dam and

irrigation development project.
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Table 9.1 RRM FOR PHYSICAL WORKS AREA CHANNEL IMPROVEMENT OF THE
EXISTING RIVERS INCLUDING RIVER STRUCTURES
Too~system Area ¢ Area of Physical Works (1/13)

K. Widas, K, Ulo, K. Kuncir, K. Kedungsokd (dredging area, embankment, cutoff)

Sectors/{Time Period ) Constructiann Operation

A. HNon-renewable Resources

1. GCeological féaturcs _ ' . 0'

1]
2. Mineral resources . . 0 0
3. Topography ' ) + M,A 0
4, Soil ’ o ~ S.A 0
%, Sedimentation 0
6. Climate, Including hydrology 0
7. Archaeology and historical remains . 0 0
B. Rencwable Resources
b, Aix - §.A )
2, Water : quality - M,A 0
quantity . : 0 0
distribucion through £ime 0 )
eutrophication inrluding aquatic weeds - 0 D
3. Land use patterns + M.A 0
4. Forests, including hydrelogical functiom 0 o
5. MNarive flora _ 0 0
6., Native fauna 0 0
7. Public works facilities + L.A + LA
C.. Technology
1. Construction methods Y Y
2, Operating rule of reservoir Q 0
3. Exterpalities to agriculture 0 0
4, .Externalities to small-scale industry, home o 0
industry, and handierafrs :
5. Externalities to medium and large scale industry 0 0
6. Externalities to every-day life and activitics
. Human Environment
1 Demography . : . 0 ] Y
2. Economic actiﬁitins
agrfcullnrv ; 0 0
small-scale trade and sérvives . + S.A 0
small-scale industry, home industry  and
handicrafts i : C 0 0
medium and large-scale industry ) _0 0
3. Land tenure velatioas ) kM.A 0
4. Food prodnctién _ ' T M.A 0
5. Other agricultural production : .G 0
6. Mealeh _ ’ 0 0
7. Otlher socidl infrastructure ¢ education, } :
‘ produc#ive skills, community institutions, ote. . 0 Y
8. Antﬁrobology and culture, including incidence of . .0 0

of urbanization



Table 9.1

RRM FOR BENEFITED AREA CHANNEL IMPROVEMENT OF THE

EXISTING RIVERS INCLUDING RIVER STRUCTURES
Eco-system Area : DBenefited Avea (2/13)

Inundated area (around Nganjuk and Lengkong)

Sec¢eors/Time Period

Construction

- Dperation

Al

Non-renewable Resources

1.

2
3

4.
5
6
7

Céological features

Mineral resources
Topography

Soil

Sedimentaticn )
Climate, Including hydrology

Archaeology and historical remaias

Renewable Resources

1.
2.

e - A T S L R - D Y

Air
Water : quality
quantity
distribution through time
eutrophication including aquatic weeds
Land use patterﬁs
Forests, including hydrological function
Hative flora
Naztive fauna

Publie works facilities

Technalogy

I,

E- B VCR

Construction methods
Operating rule of reservoir
Externalities to agriculrure

Externalities to smsll-scale industry, home
industry, and handicrafts

Exterpalities to medium and large scale industry

Exterpalities to every-day life and activities

Human Environment

Demegraphy

Economic activities
agriculture

small-scale trade and servicas

small-scale industry, home industry and

handicrafts
medium and large-scale industry.
Land tenure relations
Food production
Other agricultural pruduction
Health

Other social infrastructure : education,
productive skills, comunity institutions, etc,

Antlropology and culture, including'incidence of

of urbanization

o o o O o o Q@ o o o 0O o o o oD O o o o o

=

o o0 O 0 o

S O O o o o O

oo o O O O o o oo

oo o o

+ L.A
+ M,A

+ M.A
+ M.A

+ L,A

+ M.A
+L.A

+ M.A



Table 9.1

RRM ¥OR PHYSICAL WORKS AREA (FLOOD DIVERSION CHANNEL )

Eco-system hrea : Area of Physical Works 3713

¥lood diversion channel

SectorsfTime Period Construction Operation
A. Non-renewable Resources
" 1. Geological features 0 0
2. Mineral resources 0 0
3. Topography + S.A 0 -
4, Soil ~ 8.A 0
5. Sedimentation o 0
6. Climate, Tocluding hydrology 0 0
7. Archacology and bistorical remains Y 0
B. Renewable Resources
1. Air - S.A 0
7. Water : quality 0 0
. quantity - S.B - 5.8
distribution through time 0 0
eutroﬁhication including aquatic weeds 0 0
3, Land use patterns + 5.4 0
4. Forests, including hydrological function 0 0
5, MNative flora 0. 0
6. Native fauna o 0
7. Public works facilities + L.A + LA
G.  Technology
1. Construction methods 0 0
2. Operating rute of reservoir Y 0
3, Externalities to'agricultﬁre 0 0
4, - Externalities ro small-scale industry, home 0 0
induscry, and handicrafrs
5. Externatities to medium and large éscale industry o 0
6. Externalities to every-day life and activities 0
D. Human Environment
1 Demography 0 0
2.. Economic activities
agriculture 0 0
small-scale trade and services + 5.A 0
small-scale industry, home indusfry .and
handicrafts : 0
medium and large-scale iadustvy 00 0
3. Lland tenufe relations + §:A 0
4. Food production - 8.4 0
ER Other agriculeural production 0 0
6. Healch - 0 0
7. Other social infrastructure : education,
productive skills, community institutions, etc. ~ §.A - 5.4
8. Anfhropology and culture, including incidence of 0 . 0

of urbanizarion

9.3



Table 9.1

HARM FOR BEMEFTTED AREA (FLOOD, DIVERSION CHAWMEL)

Eco-system Area : Benefited Area (4/13)

Inundated area (around Ngaujuk)

Sectors/Time Periad Cnnstfuccian Operation
A. Hon-renewable Resouvces
1. Guological features ] o
2, Mineral resources 0 0
3. Topography 0 0
. Soil 0 0
. Sedimentucion 0 0
6. Glimate, Including hydrology 0 0
7. Archacology and historical remains 0 ' 0
B. Renewable Resources
1. Air _ ) 0 -
2. Water i quality 0 0
quantity 0 0
d}stribution through time 0 V]
cutrophicarion including aquatic weeds 0 0
Land use patrerns 0 0
. Fovests, including hydrological function 0 [¢]
Native flora 0 0
. - Rative fauna 0 0
. Public works facilities 0 0
C, Techneology
I. Construction methods o 0
2, Operuting rule of reservoir 0 0
3. Externalities to apriculiure 0 0
4, Externalities to small-scale industry, bome 0 0
industry, and handicrafts _
5. Exteinalities rto medium and large scale industry 0
6. Externalities to every-day life and activities 0 0
D. Human Environuent
1 Demography 0 0
2, Economic activities 0 0
agriculture 0 + L.A
swall-scale trade and services 0 -+ M.A
small-scale industry, home industry and 0 + M.A
handicrafis :
medium and large-scale industry 0 + M.A
3. Laad tenure Felatibns 0 Y
4. Food produccion 0 + L.A
S thur agriﬁultural production 0 + M.A
6. Health _ 0 + L.A
7. Other soéial infrastructure ! education, 0 0
- productive skills, community institutiomns, etc,
8. Anthropology and cultwre, including incidence of 0. + M.A

of urbanization




Table 9.1

¥. Widas, ¥. Ulo, K. Kuneir (embankment, drainage sluice)

REM FOR PHNYSICAL WORKS AREA (CQNTRDLLABLE RETARDING)
Eeo-system Ares @ Area of Physical Works (5/13)

Sectors/Time Period

Construction

Uperation

o

B,

}
2,

-

-~ & B W
.

Non-renewable Resourccs
1. Guologieal foatures
2. Mineral rescurces
3. Topography
4.  Soil
* 5. Sedimentation
6. Climate, Including hydrology
7. hrchacology and historical remains
Renewable Resources
1. Air
2. VWater t qualivy
quaaticy
distribuetion through time
eutrophication including aguatie weeds
3, Land use patterns
4, Forests, including hydrological function
5. HNative flora
6. Hative fauna
7. Public works facilities
Technology
t. Construction methods
2. Operating rule of reservoir
3. Externaljties to agriculture
4. Externalities to small-scale industry, home
industry, and handicrafts :
5. Exterpalities o medium and large scale industry
6. Externalities to every-day life and activities
Human Enviromment

Demography
Economic activicies
agriculture
small-scale trade and services

small-scale industry, home industry and
hondicrafls

medium and large-scale industry
Land renure relations
Food production
QOther ugricultural.production
"ealth

Other social infrastvuceure @ education,
producrive skills, comuunity institutioas, etc.

Antbhropology and culcture, including incidence of
of urbanization

i+
[ R I - T N~ T = S~ T S

J+

H o o

W
= e

o o o

&

»

o o o o

L=

W o 9o o o Qo 0 o o O Qo o QO o o o
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=]
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Table 9.1

RRM FOR BENEFTITED AREA (CONTROLLABLE RETARDTNG)

Eco—sy_stem Area ! Benefited Area (6/13)

Controllable retarding basin

Sectors/Time Period Construction Opuration
A. Non-renewable Resources
1. Geological feoavures 0 0
Z, Mineral resources 0 0
3. ‘Topography 0 0
-4.  Soil 0 0
5. Sedimentation 0 0
&, Climate, Including hydrology "0 0
. Archacology and historical remains 0 0
B. Renewable Resources
1.oAir 0 0
2. Water i quality 0 0
quantity 0 0
distributien through_tfme 1] 0
chtrophication_inciuding aquatic weeds 0 i)
3. Land use pattevrns 0 0
4. Forescs, inclu&iﬁg hydrological function g 4]
5, MNatiwve flora ' ' o 0
6, MNative fauna 0 0
7. Public works facilities 0 0
C. Technology
1. Construction methods 0 0
2. Operating rule of reservoir 0 0
3. Lxternalities to agriculrure 0 0
' 4, Exterpalities to small-scale industry, home o 0
industry, and handicrafes :
. Exterpalities to medium and larpe scale industry 0 0
6. Externalities to every-day life and activities 0 0
D, Human Environmeut
I Demography . 0 0
2. Economic activities
agriculture 4+ LA
small-scale trade and services
gmall-scale industry, home industry and 0 0
handicrafgs
medium and large-scale industry 0 1]
3. Land cenure relations 0 0
4, Food production 0 + L.A
5. Other agricultural producrion . -0 0
6. Heul;h 0 + L.A
7. Other social infrastructure : education, 0 4]
productive skills, comuunity institutions, ete.
8, Anthvopology and culture, iuciuding incidence o 0. 0

of urbanization




Table 9.1 RRM FOR PHYSTCAL WORKS AREA ( KEDUNGWARAK )
Feo-system area @ Arca of Physical Works (71413}

weir site, vreservoir, borrow and quarry area canal, pump station

Sectors/FTime Pericd : Construction Dperation

A. Non-renewable Resouvces

1. Geological features 0 0
2. Mineral resources Y 0
3. Topography + 5.4 + M.A
4. Soil ~ S.A + M.A
5. Sedimentation 0 o
6. Climate, Including hydrology 0 Y
7. Archaeclogy and historical remains 0 -0
B. Renewabie Resources
1o Adr S - §.B
2, Water : quality ~ 8.4
 quantity ¢ 0
digtribution through time 0 I LA
eutrophication including aguatic weeds o - 58.D
3. Land use patterns + MLA i+ M.A
4, Forests, including hydrological function - SJA + 5.4
5. Native flora 6 0
6. Native fauna 0 + S.C
7. Public works facilities * L;A + L.A
C. Technology
i. Construction methods
2. Oberating_rule of reservoir
3. Externalities to agriculture
4. Externalities to small-scale industry, home
industyy, and handicrafrs 0 : 0
$. Externalities to medium and large scale industry 0 0
6. Externalities to every-day life and activities
.  Human Environment
} ° Demography 0 Y
2. Economic activities .
agriculture
small-scale trade and services : + 5.A 0
small-scale industry, home industry and
handicrafts 0 0
medium and large-scale industry 0
3. Land tenure relations i_M.A 0
4. Food prodgction _ o ~ M.A
5. Other agricultural production 0 - S.A
6, Health 0 0
7. Other social’ infrastructure : educﬁtién, .
productive skills, community institutions, etc. 0 -~ 8.A
8. Anthropelogy and eculture, including incidence of 0 5

of urbanization

9.7



Table 9.1 REM TOR BENEFITED ARFA (XEDUNGWARAK)
Ecowsystem Aven ! DBenefited Area (8/13)

Irrigation area around reservolr

Seckors/Time Puriod

Construction

Opevation

Al

Non-runewable Resources

|

Geological {eatures

2. HWineral resources
3. T0pogréphy
4. Soil
5. Sedimentation
6. Climate, Including hydrology
7. Archacology and histovical vemains
Renewabie Resources
1. Air
2. Water : quality
quanticy
distribution through Eiwe
cutrophication including aguatic weeds
3. Land use patterns
4, Forests, including hydrological function
5. Narive flora
6, MNative Fauna
7. Public works facilities
Technology
1. fConstruction methods
2, Operating rule of reservoir
3. Externalitiés ro agriculture
4,  Externalivies to small-scale industry, home
industvy, and hondicrafrs
5. Externalities to medium and large scale industry
6. Externalities ro every-day lifée and activities
Human Environment
I Demography
2. Economic activities
agriculture
small-scale trade and services
smali-scale industry, ﬁome'industry and
handicrafrs
medium and large-scale industry
3. Land tenure velations
4, TFood production
5. Other agrvicultural production
6, ldlealch
7. Other social infrastructure 1 education, _
productive skills, communicy insticurions, ecce,
B. anchropelogy and culture, including incidence of

of urbanizatton :

o0 0 o0 Cc 0 O

2 o o O o 0O Cc Cc o o @ 9 0

cC o Qo o O

o o 0o o C O

o o o O o o o

(]

> b

o o 0 Cc o O Mmoo

o o o O
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Table 9.1 RRM FOR SURROUNDING AREA ( KEDUNCWARAK )
Eco-system Area @ Surfounding Area  {9/131)
Catchment area of K.Kedungwarak

Sectors/Time Period ) Construction Operation

A. Non-renewable Resources

1. Geological features 0 0
2. Mineral resources 0 o
3. Topography 0 0
4, Soil 0 Q
5. Sedimentation ) 0 ]
6., Climate, Including hydrology 0 v
7. Archaeology and historical remains 0 0
B. Renewable Resources
P. -Air 0 ¥}
2. Water : quality ] 0
quantity o 0
distribugion through time 0 + 5.4
euttophication including aquatic weeds 0 4]
3. Land use patterns ¢ Y
4. Forests, including hydrological function 0 i
5. MNative flora 0 0
6, HNative fauna 0 0
7. Public works facilities 0 0
C. .Technology
1. Construction methods: 0 Q
2. Operating rule of reservoir o 0
3., Externalities to agriculture 0 0
4, Externalities to small-scale industry, home o 4]
industry, and handicrafts
5. Externalities to medium and large scale industry 0
6. Externalities to every-day life and activities 0
D. Human Environment
1 Demography 0 0
2, FEconomic activities
agriculture 0 0
small-scale trade and services 0
small-scale industry, home industry and
handicrafcs o 0
. medium and large-scale industry Y 0
3. Land tenure relntioné 0 0
4. 'Food production 0 0
5. Other agricultural production o 0
6. Health 0 0
7. Other social infrastructure i eduéatioﬁ, 0 0
" productive skills, community institutions, etc,
8. Anthropology and culture, including intidence of 0 0

of urbanization



Table 9.1

REM FOR PHYSICAL WORKS AREA { KETANDAN )

Eco-system Area i Area of Physical Works

dam site, reservoir, borrow and quarry area, access road

(10/13)

of urbanization

Sectors/Time Period Construction Operation
A. Non-renewable Rescurces
1. Geolepical features -0
2. Mineral resources 0
3. Topography + 8.4 + M.A-
4. Soil ~ 8.A . MA
5. Sedimentation Q h a
6. Climate, Including hydrology 0 0
7. Archaeclogy and historical remains 0 0
B. Renewable Resourcces
te Alr it
2. Water ! quality - S.A - 0
quantity 0 0
distribution through ctime 0 + L.A
eutrophicstion including aquatic weeds 0 - 5,0
. Land use patterns + M.A + M.A
4, Forests, including hydrological -function ~ M.A i M.A
5. HNative flora 0 0
6. Wative fauna 1} §.C
7. Public works facilities + S.A $.A
~ €. Technology
I. Construction methods 6 o
2. Operaring fule of reserveir 0 0
3. Externalities to agriculture 0 0
4, Externalities to small-scale Industry, home 0 0
industry, and handicrafts
5. Externalities to medium and large scale industry 0
6. Exterpalities to every-day life and activities 0
D. Human Environment
1 Demography ' 0 0
2, Economic acrivities
agriculture
small-scale trade and services * B.A 0
small-scale industry, home industry and
handicrafcs : 0 0
medium and large-scale industry Q 0
. Land tenure relations + 8.4 0
4: Food production 0. 4]
5. Other agricultural production 0 0
6. Health e 0
"7, Other social infrastructure  education,
productive skills, community institutions, etc. 0 0
8. Anthropalogy and culture, including incidence of o 0



Table 9.1  'RRM yoR BENEFITED ARFA (KETANDAN : WIDAS EXTENSION ARFA)

Eco-system Area i Benefited Area

Widas Extension Area

(/13

Sectors/Time Periad

Construction

Operation

A

Non-renewable Rescurces

1.

NS W S e W

Geological features

Mineral resources

Topography

Soil

Sedimentation

Climate, Including hydrology

Archacology and historical remains

Renewable Resources

I, Air
2. MWater : quaiity
quantity
distribution through time )
eutrophication including aquaric weeds
3. Land use patterns
4. Forests, including hydrological function
5. Native flora
6. MNattve fauna
7. Public works facilities
Technology
l. Construction methods
2. Operating rule of reservoir
3. Externalities to agriculture.
4. Externalities to smali-scale industry, home
industry, and handicrafts
$. Externalities to medium and large scale industry
6. Externalities to every-day life and activities

Human Environment

)
2.

Bemography
Economic activities
agriculture

smali~scale trade and services

small-scale industry, home industry and

handicrafces
_ medium and large-scale industry
Land tepure relations

Food production

OQther agricultural production

Health

Other social infrastructure .  educabion,
productive skjils,: community institutions, etc.

Anthropology and culture, including incidence of

of urbanization

o o o o @ o &

o o 0O 0o o oo O o O

o

o o o O o O

o o o C o o O

- 8.C
+ L.A
+ L.A

o o @ o o

+ L.A

+ L.A

- §.b



Table 9.1 iRRM FOR SURRCUNDING AREA ( KETANDAN )
Eco-system Arca : Surrounding Ares $12/13)

catchment area of K. Ketandan

Sectors/Time Period Construction Operation

A. HMNon-renewable Resources

l. Geclegical featurcs 0 0
2. Mineral resources 0 0
3. Topography 0 0
4. Soi!l 0 0
5. Sedimentagion 0 o
6. Climate, Including bydrology 0 0
7. Archacology and historical remains 0 0
B. Rencewable Resources
1. Air 0 0
T 2. Macter : quality 0 0
quantity t 0
distribution through t ime Q + 8.A
euttophication inrluaing aquatic weeds 0 0
3. Land use patterns 0 Y
4. Forests, including hydrological function Y -0
5, Native flora 0 0
6. Hative fauna 0 0
7. Public works facilities 0 0
(o Technolagy
I. Construction methods 0 0
2. Operating rule of reservoir 0 0
3. Externalities to agriculture 0 0
4. Externalities to small-scale industry, home o 0
industry, and handicrafts
5. Externalities to medium and large scale industry 0 0
6. Externalities to every-day life and activities o \ﬂ 0
D. Human Environment
] Demography 0 0
2. Economic activities
agriculture : _ 0 0
sﬁall«scale trade and services 0
small-scale industry, home industry and
handicrafts 0 0
medium apd large-scale industry 0 0
3. - Land tenure velations 0 -0
4. Food production 0 0
5. Other agricultural production 0 0
6. Health 0 0
7. Other social infrastructure edubaiion..
productive skills, community institutions, etc. 0 0
&, Anthropology and culture, including incidence of o 0

of urbanization

9.12



Table 9.1

RRM FOR PHYSICAL WORKS AREA (TRANSBASIN TUNNEL )

Eco-system Avea t Arvea of Physical Works (13/13)

tunnel access road

Sectors/Time Period

Construction

Operation

Non-renewable Resources
1. Geological features
2. Mineral resources
3. Topegraphy
4, Soil
Sedimentation
6. Climate, Including hydrology

7. Archaecology and historical remains

Renewable Resources
1. Air
2. Water : quality
. quantity
distribution through time
eutrophication including agquatic weeds
lL.and use patteruns
4. Forests, including hydrological function
Native flora
6. HNative fauna

7. Public works facilities

Technaology

1. Construction methods

2. Operating rule of reservoir
3. Externalities to agriculture

4, Externalities to small-scale industry, home
industry, and handicrafts

5. Externalities to medium and large scale industry

6, Externalities to every-day life and activities

Human Environment
1 Demography
2. Economic activities
agriculture
amall-scale trade and services

small-scale industry, home industry and
handicraftes )

wedium and large-scale industry
3, Land tenure relations
4. . Food production

5., Other agricultural proeductien

._6. Healch

7. Other soctal infrastructure @ education,
productive skills, commmity institutions, etc.

8. Anthropology and culture, including incidence of
of urbanization

9.13
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Table 9.2

INTENSITY OF NEGATIVE IMPACT

Time Period

: Griteria Congtruction Operation
A. Total Number of People Affected
* Area of Physical Work
(Channel Improvement) 0 0
% Benefited Area
(Channel Improvement) 0 )
% Area of Physical Work
{(Flood Diversion Channel) _
D.7 other social infrastructure : difficult to difficult te
education, productive skills, quantify quantify
community institutions, etc.
* Benefited Area

(Flood Diversion Channel) 0 0
* Area of Physical Work

(Controllable Retarding) 0 0
* Benefited Area

(Controllable Retarding) 0 0
* Area of Physical Work

(Kedungwarak)

D.7. Other social infrastructure
education, productive skills, 0 difficult to
cummunity institutions, etc. quantify

% Benefited Area

(Kedungwarak)

B.2 Water quality 0 difficult to
. quantify

D.6 Health 0 difficult to

quantify
* Surrounding Area
{(Kedungwarak) 0 0
% Area of Physical Work
(Ketandan) 0 0
* Benefited Area

{Widas Extension Area)

B.2 Water quality 0 difficult to

quantify

D.6 Health . . 0 difficult to

guantify
* Surrounding Area '
{Ketandan) 0 0
* Area of Physical Work
. {Transbasin Tunnel) Y] 0

9,14



Time Period

Critgrla Construction Operation
. Total Area Affected '
Area of Physical Work
(Channel  Improvement)
A.4 Soil more than 0
6,824 ha
B.1 Air difficult to
quantify 0
B.2.1 Water quality from physical work area
to the confluence with 0

K. Brantas

Benefited Area .
(Channel Improvement) 0 0

Area of Physical Work
(Flood Diversion Channel)

A.4 Soil : about 19.2 ha 0

B.l Air ' difficult to quantify 0
B.2 Water quantity difficult to quantify difficult to
quantify

~ Benefited Area
{(Flood Diversion Channel) 0 0

Area of Physical Work
(Controllable Retarding)

A.4 Soil about 2070 m (total) 0
Benefited Area .
(Controllable Retarding) 0 0
* Area of Physical Work
(Kedungwarak)
A4 Soil about 80 ha . -0
B.1  Air difficult to quantify 0
B.2.1 Water quality from weir site to the 0
confluence with K.Widas
B.2.4 Aquatic weeds 0 difficult to
quantify
B.4  Torest about 110 ha 4
* Benefited Area .
(Kedungwarak)
B.2,2 Water quality 0 122 ha
* Surrounding Area
{(Kedungwarak) 0 . 0
Area of Physical Work
{(Retandan) )
A4 Sodil about 110 ha 0
B.2.1 Water quality from dam site to the
: confluence with K.Widas 0
B.2.4 Aquatic weeds- 0 . difficult to
: quantify
B.4  Forest about 200 ha 0

9.15



Criteria

Time Period

bl

-

b2

Benefited Area
(Widas Extension Area)

B.2 Water quality

Surrounding Area
(Ketandan)

Area of Physical Work
(Transbasin Tunnel}

A.h Soil
Length of The Time Involved

Intensity of Impact

Area of Physical Work
(Channel Improvement)

A b Soil

B.1 Air :
B.2,1 Water qualit

D.4 Food Production

Benefited Area
(Chammel Improvement)

Area of Physical Work

(Flood Diversion Channel)

A4 Soil

i Air

2.2 Water quantity
4 Food Production
7

skills, community
institutions, etc,

Benefited Area
(Flood Diversion Channel)

Area of Physical Work _
{Controllable Retarding)

A4 Soil
D.4 Food Production

Benefited Area
(Controllable Retarding)

Area of Physical Work
(Kedungwarak)

A.b Seoil

1 Air

2.1 Water quality
.2.4 Aquatic weeds

4 Forest

4 Food Production

"~ Construction Operation

0 2300 ha

2.7 km . o 0

. about 5 years about 50 years

> B b
oo oo

|
T W

U o U
=l
oOwn oo

Other social infrastructure :
education, productive

~ S.A ~ S.A
0 0
~ 8.A 0
- S.A 0
0 0

- S.A + M.A
- S.B 0
- S.A 0

- §.D

- 5.A + S.A

0 - M.A



Criteria

Construction

Time Period

Operation

F

*

5

=

D.5 Other agriculture production

D.7 Other social infrastructure 3
education, productive skills,
community institution, etc.

Benefited Area
{(Kedungwarak)

B.2.1 Water quality
D.6  Health

Sufrounding Area
(Kedungwarak)

Area of Physical Work
{Ketandan)

A.b Soil

B.2.1 Water quality
B.2.4 Aquatic weeds
B.4 Forest

Benefited Area
(Widas Extension Area)

B.2.1 Water quality
D.6 Health

Surrounding Area
(Ketandan)

Area of Physical Work
(Transbasin Tunnel)

A Soil

. Number of Components of the

Environment Affected

Area of Physical Work
(Channel Improvement)

Benefited Area
(Channel Improvement)

Area of Physical Work
(Flood Diversion Channel)

Benefited Area .
.(Flood_Divefsion Channel)

Area of Physical Work
(Controllable Retarding)

Benefited Area
(Controllable Retarding)

Area of Physical Work
(Kedungwarak)

Benefited.Area
(Kedungwarak)

- S5.A

12

16

12

.17

0
0

owmw
=

=
S

A

~ 8.4
- S.A

l+

H+

[+

12

o

> o

=

v
LR o

S5.A

=z



Criteria

*

%

o

e

D.5  Other agriculture pro-
duction : 0
D.7 Other social infra ~
structure ; education,
productive skills,
community institutiomns, etc. O

Benefited Area

{Kedungwarak}

B.2.1 Water quality 0

D.6 Health 0
Surrouﬁding Area

(Kedungwarak) 0

Area of Physical Work

(Ketandan)

A.4 Soil reversible
B.2.1 Water quality reversible
B.2.4 Aquatic weeds 0

B.4 Forest reversible
Benefited Area

(Widas Extension Area)

B.2.1 Water quality 0

D.6  Health 0
Surrounding Area

(Ketandan) 0]
Area of Physical Work

{(Transbasin Tunnel)

Ah Soil reversible

Construction Operation
B.2.4 Aquatic weeds 0 reversible
B.d4 Forest reversible 0
D. 4 Food Production 0 1rreversible but

can be replaced
elsewhere

do

reversible

reversible
reversible

0

0
reversible

0

reversible
reversible



Table 9.3 ITENSITY OF NEUTRAL IMPACT
Time Period
Criteria - _Construction Operation
A, Total Number of People Affected

*

%

¥

L

Area of Physical Work

(Channel Improvement)
B.3  Land use pattern

D.3 Land tenure relation

Benefited Area
{Channel Improvement)

Area of Physical Work
{Flood Diversiom Channel)
B.3 Land use pattern

R.3 Land tenure relation

Benefited Area
{(Flood Diversion Channel)

Area of Physical Work
{Controllable Retarding)
B.3 Land use pattern

D.3 Land tenure relatioén

Benefited Area _
(Controllable Retarding)

Area of Physical Work
(Kedungwarak)

B.3 Land use pattern

B.7  Public work facilities

D.3 Land tenure relation

‘Benefited Area

(Kedungwarak)

Surrqunding'Area
(Kedungwarak)

-Area of Physical Work

(Ketandan)

425 families

difficult to
quantify

15 families

difficult to
quantify

not exact data now

difficult to
quantify

approximately
70 families

difficult to
quantify

difficult to
quantify

.19

approximately
70 families

0



Criteria

E

=

Surrounding Area
(Kedungwarak)

Area of Physical Work
{(Ketandan)

Benefited Area
(Widas Extension Area)

Surrounding Area
(Ketandan)

Area of Physical Work
(Transbasin Tunnel)

Cumnlative Effect

Reversible/Irreversible

Area of Physical Work
(Channel Improvement)

A.b So0il

B.1 Alr :
B.2,1 Water quality
D.4 Food Production

Benefited Area
{Channel Improvement)

Area of Physical Werk
(Flood Diversion Channel)

A b Soil

B.1 Air

B.2.2 Water quantity

D.4 Food Production

D.7 Other social infra -

structure : education,
productive skills,
community institutions,
ete,

Benefited Area
(Flood Diversion Channel)

Area of Physical Work
(Controllable Retarding)

A Soil
D.4 TFood Production

Benefited Area
(Controllable Retarding)

Area of Physical Work

(Kedungwarak)
A.h Soil
B.1 Air

B.2.1 Water quality

non—-cumulative

reversible
reversible
reversible
reversible

reversible
reversible
reversible
reversible

reversible

reversible
reversible

reversible
reversible
reversible

Construction Operation
0z (L4
9% 37
0z 6 7
0 Z 0 Z
32 U4

non-cumulative

S oo o

0
0

reversible
0

reversible

o O



Time Period

Criteria o Construction Operation

B.3 Land use pattern about 10 house 0
holds

D.3 Land tenure relation difficult to 0
quantify

Benefited Area
(Widas Extension Area) 0 0

Surrounding Area
{(Ketandan) 4] 0

Area of Physical Work
(Transbasin Tunnel)

B.2.2 Water quantity difficult to 0
quantify

B.3 Land use pattern no exact data 0
now

. Total Areé Affected

Area of Physical Work
{Channel Improvement)

A.3 Topography : difficult to 0
. calculate
B.3 Land use pattern more than 6,824Ha
D.3 Land tenure relation difficult to
quantify

Benefited Area
{Channel Improvement) 0 : 0

Area of Physical Work
(Flood Diversion Channel)

A.3  Topography more than 19.2 ha
B.3 Land use pattern more than 19.2 ha 0
D.3 Land tenure relation nore than 19,2 ha 0

Benefited Ares
(Flood Diversion Channel) 0 0

Area of Physical Work
(Controllable Retarding)

A.3  Topography about 2070 m ‘ G
{total)

B.3 Land use pattern about 2070 m 0
(total)

D.3 Land teénure relation about 2070 m 0
(total)



.Time -Period

Criteria Construction Operation
* Benefited Area
{Controllable Retarding) 0 G
* Area of Physical Work
{(kedunpgwarak)
A.3  Topography about 80 ha about 156 ha
A4 Soil 0 about 80 ha
B.2.3 Distribution through time Q from weir site
to the confluence
with K., Widas
B.3 Land use pattern about 80 ha about 156 ha
B.4 Torest 0 about 110 ha
B.7 Public work facilities about 3 km
D.3 Land tenure relation difficult to
quantify
* Benefited Area
(Kedungwarak) 0 0
* Surrounding Area
(Kedungwarak) 0 0
* Area of Physical Work
(Ketandan)
A3 Topographﬁ about 110 ha about 165 ha
Ad Soil 0 ~about 110 ha
B.2.3 bistribution through time 0 from weir site
to the confluence
with K, Widas
B.3 Land use pattern about 275 ha about 275 ha
B.4 Forest 0 about 200 ha
D.3 Land tenure relation no exact data 0
now
# Benefited Area
{(Widas Extension Area) 0 0
* Surrounding Area
(Ketandan) 0 0
* Area'of Physical Work

(Transbasin Tunnel)
A.3 '
Al
B.2.2 Water quantity

Topography
Soil

about 2,7 km
0

difficult to
quantify

.22

about 2.7 km
about 2.7 km

difficult to
quantify



Criteria

Time Peyiod
Construction Operation

*

5.,2,3 Distribution through time

B.3 Land use pattern

. Length of Time Tnvelved

Intensity of Impact

Area of Physical Work
{Channel Improvement)

A.3 Topography
B.3 Land use pattern
D.3 Land tenure relation

Benefited Area
{Channel Improvement}

Area of Physical Work

(Flood Diversion Chanmel)
A.3 '
B.3
D.3

- Topography
Land use patterns
Land tenure relations

Benefited Area
{(Flood Diversion Channel)

Area of Physical Work

(Controllable Retarding)
A.3
B.3
D.3

Topography
Land use pétterns
Land tenure relation

Benefited Area
(Controllable Retarding)

‘Area of Physical Works

(Kedunpwarak)
A3 Topography
A.b Soil

B.2.3 Distribution through time
B.3 Land use pattern

B.4 st
B,7

Forest
Public work facilities

D.3 Lahd tenure: relation

{+

.23

0 from Kedungwarak
weir to Ketandan

dam

about 2.7 km about 2.7 km

about 5 years

M.A
M.A
M.A

+ 1+

i+

+ S.A
S.A
5.4

I+ 1+

5.A 0
S.A
S.A 0

i+ 1+ 1+

M.A
M.A
L.A
M.A
S.A S.A
L.A L.A
M.A 0

i
I+ I+

M.A

I+ 14 1+

i+ 1+
+

about 50 years



ori i Time Period
ritexia 7 Construction Operation

* Benefited Area
{Kedungwarak) 0

% Surrounding Area
(Kedungwarak) 0 0

% Area of Physical Work
{Ketandan)
A.3 Topography + S.A + M.A
A4k Soil - S5.A + M.A
B.2.3 Distribution through time 0
B.3 Land ﬁse pattern + M.A

[+ 1+ 1=+
=
S

B.4 Forest including hydrolo- - M.A
gical function

D.3 Land tenure relations S.A 0

I+

* Benefited Area
{Widas Extension Area) 0 0

*_Sﬁrrounding Area
(Ketandan) 0 0

% Avea of Physical Work

{Transbasin Tunnel)

A.3  Topography + S.A 0

A4 Soil - S.A S.A
5.C 5.C
B.2,3 Distribution through time 4] M.A
S5.A 0

B.2.2 Water quantity

1+
I+ I+ [+

B.3 Land use patterns

[+

. Number of Component of the
Environment Affected

* Area of Physical Work
{Channel Improvement) g % 0 2z

P

Benefited Area
(Channel Tmprovement) 0

* Areag of Physical Work
(Flood Diversion Channel) _ 9 % 07

]
o]
se

% Benefited Area
(Flood Diversion Channel)} oz 0%

* Area of Physical Work
{Controllable Retarding) o 9 % 02z

# Benefited Area
(Controllable Retarding) 0% 0z

% Area of PhysicalIWOrk _ .
{Kedungwarak) : 12 % 15 %



Criteria

Time Period

Construction Operation

* Benefited Area

{(Kedungwarak) o % 0%
% Surrounding Area

{Kedungwarak) U4 0%
* Area of Physical Work

(Ketandan) 9 % 15 %
* Benefited Area

(Widas Extension Area) 0% 0%
* Surrounding Avea

{(Ketandan) 0z 0%
* Area of Physical Work

9 Z 2%

F.

b1

(Transbasin Tunnel)

Cumulative

. Reversible / Irreversible

Area of Physical Work
(Channel Tmprovement)

A.3  Topegraphy
B.3 Land use pattern
b.3 Land tenure relation

Benefited Area
{Channel Improvement}

Area of Physical Work
(Flood Diversion Channel)
A.3  Topography

B.3 . Land use patterns

b.3 Land tenure relations

Benefited Area
{(Flood Diversion Channel)

Area of Physical Work
(Controllable Retarding)

A3 Topbgraphy

B.3 Laud use patterhs

D.3 Land tenure relations

Benefited Area
{Controllable Retarding)

Area of Physical Work

non-cumulative

irreversible
irreversible

reversible

irreversible
irreversible

reversible

irreversible
irreversible

reversible

.25

non-cumilative



Time

Criteria . . Period
: Construction Operation

% Area of Physical Work
{(Kedungwarak) _
A3 Topography irreversible irreversible
A4 Soil 0 irreversible
B.2.3 Distribution through time 0 reversible
B.3  Land use pattern irreversible irreversible
B.4  Forest 0 irreversible
B.7 Public work facilities reversible 0
P.3 Land tenure relation reversible 0

% Benefited Area
(Kedungwarak) 0 0

% Surrounding Area
{Kedungwarak) 0 -0

* Area of Physical Work
(Ketandan) '
A3 Topégraphy irreversible irreversible
Ak Soil 0 irreversible
B.2.3 Distribution through time 0 reversible
B.3 Land use pattern irreversible irreversible
B.4 TForest 0 irreversible
D.3 Land tenure relation reversible 0

% Benefited Area
{(Widas Extension Area) 0 0

% Surrounding Area
{Ketandan)} 0 0

% Area of Physical Work
(Transbasin Tunnel)
A.3 Topography irreversible ¥
A.4  Soil 0 irreversible
B.2 Water quantity reversible reversible
B.2.3 Distributlon through time 0 reversible
B.3 Land use pattern irreversible 0

.26



rable 9.4 INTENSITY OF POSITIVE IMPACT
L . Time Period
Criteria Construction Operation
A. Total Number of People Affected
% Area of Physical Work
{Channel Improvement)
B.7 Public work facilities difficult to difficult to
' : quantify quantify
D.2 Economic activities
- small-scale trade & services - do - 0
* Benefited Area '
{(Channel Improvement)
b.2 Economic activities
- agriculture 0 difficult to
_ . quantify
~ small-scale trade and services 0 - do -
- small-scale industry, home :
industry and handicrafts - 0 - do -
- medium and large-scale industry 0 - do -
D.6  Health o 0 ~ do -
D.8 Anthropelogy and culture,
incliding incidence of urba- 0 -~ do -
. nization
* Area of Physical Work
(Flood Diversion Channel)
R.7 Public work facilities difficult to difficult to
quantify quantify
D.2 Economic activities
- small-scale trade & services - do - 0
% Benefited Area
{Flood Diversion Channel)
D.2 Economic activites
— agriculture 0 difficult to
: quantify
- small-scale trade and services 0 -~ do -
- small-scale Industry, home in-
dustry and hadicrafts G - do -
-medium and large-scale industry 0 - do -
D.6 Health : 0 - do -
D.8 Anthropology and culture, includ-
~ ing incidence of urbanization 0 ~ do -
* Area of Physical Work
(Controllable Retarding)
B.7 Public work facilities difficult to difficult to
: . quantify quantify
D.2 Economic activities
-small-scale trade and services - do - 0
% Benefited Area

(Controllable Retarding)



Timé Period

Criteria ‘Construction Operation
D.2 Econowmic actlvities
agriculture 0 difficult to
~ quantify
D.6 Healith 1] -~ do -
#* Area of Physical Works
{Kedungwarak) .
B.7 Public works facilities 0 difficult to
: quantify
b.2 Fconomic activities difficult to 0
~ small-scale trade & services  quantify
% Benefited Area
{Kedungwarak)
D.2 ~ Economic activities
- agriculture 0 difficult to
quantify
% Surrounding area
{Kedungwarak} 0 0
* Area of Physical Work '
(Ketandan)
B.7 Public work facilities difficult to difficult to

Economic activities
- small-gcale trade & services
Bepefited Area
(Ketandan)

D.2

b.2

Economic activities
- Agriculture

Surrounding Area
{Ketandan)

Area of Physical Work
(Transbasin Tunnel)

B.7 Public work facilities

. Total Area Affected

Area of Physical Work
(Channel Improvement)

B.7 Public work facilities

Economic activities
-~ Smali-scale trade
and services

quantity

difficult to
quantity

about 30 bridges
and access road

and difficult to
quantity

difficult to
quantity

.28

quantity

- do -

difficult to

quantity

difficult to
quantity

"about 30 biidges

and access road
and difficult to
gquantity

0



RS

-

) Time Perilod
Construction

production

Area of Physical Work
(Flood diversion Channel)

B.7 Public work facilities

5.2 Economic activities
~ 8mall-scale trade and

services

Benefited Area
(Flood Diversion Channel)

D.2 Economic activities
— Agriculture
— Small-seale trade and
services
- Small-scale industry, home
industry. and handicraft -
~ Medium and large-scale
industry
D.4 Food pfoduétion
D.5 Other agricultural production

Area of Physical Work
{Contrellable Retarding)

B.7
D,2

Public work facilities

Economic facilities
- Small-scale trade and
services

Benefited Area
{(Controllable Retarding)
D.2

Feonomic  activities

;Criteria.. Operation
Benefited Area
{Channel Improvement)
D.2 Economic activities _
- Agriculture 0 difficult to
quantity
- Small-scale trade ] - do =
and services
~ Small-scale industry, 0 - do -
home industyy and
handicrafts .
- Medium and large-scale 0 - do -
_ industry
D.4 - Food production - do -
D.5 Other agricultural 0 - do -

6 bridge, and
difficult to

6 bridge and
difficult to

quantity quantity
difficult to g
quantity '

0 difficult to

quantity

0 - do -~

0 - do -

0 - do -

0 - do ~

#] ~ do -~
access roads access roads
difficult to 0

quantity



Time Period

.30

" Criteria o ‘Construction Operation o
~ Agriculture . 0 difficult to
quantity

D.4  Food proeduction 0 -~ do -

# Area of Physical Work

(Kedungwarak)

B.6 Native fauna 0 the largest of
the reservoir

B.7 Public work facilities 0 about 3 km,
and difficult
to quantity

D.2 Economic activities

— Small-scale trade and difficult to 0
services quantity
% Benefited Area

{Kedungwarak)

B.2.2 Water quantity 0 122 ha

B.2.3 Distribution through time 0 122 ha

D.2 Economic activities

- Agriculture 0 difficult to
quantity

D.4 Food production 0 122 ha

% Surrounding Area

{Kedungwarak)

B.2.3 Distribution through time 0 from weir site
to the confluence
with K. Widas

* Area of Physical Work

{(Ketandan)

B.&6  Native fauna 0 the largest of
the reservoir

B.7 Public works facilities about 3 km about 3 km

D.2 Economic activities

— Small-scale trade and difficult to 0
services quantity
# Benefited Area

{Widas Extension Area)

B.2.2 Water quantity 2300 bha

B.2.3 Distribution through time 0 2300 ha

P.2  Economic activities

- Agriculture 0 difficult to

quantity



Time Period

Criteria’ " Censtruction Operation
D.4  Food production 0 . 2300 ha
*  Surrounding Area

{Ketandan)

B.2.3 Distribution through time 0 from weir site
to the confluence
with K. Widas

% Area of Physical Work
(Transbasin Tuunnel)
B.7 Public work facilities - access voads access roads,
: 2,7 km 2,7 km
C.'Leng of Time Involved about 5 years about 50 vears
D. Intensity of Impact
* Area of Physical Work

{(Channel Improvement)

B.7 Public work facilities + L.A + L.A

D.2 Economic activiries

~ Smiall-sacle ade and + 5.A 0
services
* Benefited Area
{Channel Improvement)
D.2 Economic activities
- Agriculture _ 0 + L.A
- Small-scale trade and
services 0 + M.A
- Small-scale idustry, home
industry and handicrafts 0 + M.A
- Medium and large-scale
industry 0 + M.A

D.4 Tood production 0 + L.A

D.5 Other agricultural production o + M.A

D.6  Health 0 + L.A

D.8 Anthropology and culture, 0 + M.A

including incidence of
urbanization '
% Area of Physical Work

(Flood Diversion Chananel)

B.7 Public work facilities + L.A + L.A

D.2 Economic activities

- Small-scale trade and
services + 5.A -0



. Tiem TPeriod
Criteria ' 00nsE£pction . _Dperation

Benefited Area
(Flood Diversion Channel)

D.2 Economie activities

~ Agriculture 0 + L.A
- Small-sacle trade and 0 + M.A
services
- Small-scale industry, home 0 + M,A
industry and handicrafts
~ Medium and large-scale 0 4+ M.A
industry .
D.4 - Food production 0 + L.A
D.5 Other agricultural production 0 + M.A
D.6 - Health. 0 + L.A
D.8  Anthropology and culture, 0 + M.A
including incidence of
urbanization
Area of Physical Work
(Controllable Retarding)
B.7 Public work facilities + S.A : + S.A
D.2 Economic activities
~ Small-gscale trade and + 5.A 0
services
Benefited Area
{Controllable
D.2 Economic activities
—- Agriculture 0 + L.A
D.4 Food production 0 + L.A
D.6 - Health 0 +L.A
Area of Physical Work
{Kedungwarak)
B.6 Native fauna ) + $.C
B.7 Public_work facilities + L.A o+ L.A
D.2 Economic activities
- Small-scale trade and _ _
services _ + S.A 0
Benefited Area
{Kedungwarak) _
B.2.2 Water quantity ' 0 + L.A
B.2.3 Distribution through time 0 + L.A
D.2 Economiq activities '
~ Agriculture 0 + L.A



Time -Period

Criteria’ e Construction Operation
D.4  Food production 0 + L.A
* Surrounding Area
(Kedungwarak)
B.2.3 Distribution through time 0 + 5.A
* Aryea of Physical Work
(Ketandan)
B.6 Native fauna 0 + 5.0
B.7 Public work facilities + S.A + S.A
D.2 Economic activities
- Small-scale trade and + S.A Q
services
* Benefited Area
(Widas Extension Area)
B.2.2 Water quantity 0 + LA
B.2.3 Distribution through time + L.A
b.2 Economic activities
- Agriculture + L.A
D.4  Food production + L.A
% Surrounding Area
{(Ketandan)
B.2.3 Distribution through time 0 + S.A
* Area of Physical Work
{Transbasin Tunmnel)
B.7 Public work facilitijes + M.A + M.A
E. Number of Component of The
Environment Affected
* Area of Physical Work
I(Channel Improvement) 6 % 3%
* Benefited Area
{Channel Improvement) 0% 24 %
¥ Aréa of Physiéal Work _
(Flood Diversion Channel) 6 7% 3%
* Bénefited Area
(Flood Diversion Channel) 0% 24 %
® Area.of Physical Work :
(Controllable Retarding) 6 % 3%
Benefited Area
(Controllable Retarding) 07 g 7

.33



*

b3

e

Criteria

Time Period

‘Construction Operation
Area of Physical Work -
(Kedungwarak) 3% 6 %
Benefited Area
(Kedungwarak) 0% 12 %
Surrounding Area
(Redungwarak) 0% 3%
Area of Physical Work
(Ketandan) 6 % 6 %
Benefited Area
(Widas Extension Area) 0% 12 %
Surrounding Area
(Ketandan} 03 3y
Avea of Physical Work
(Transbasin Tunnel) 3%

Cumulative Effect
Reversible/Irreversible

Area of Physical Work
{Chaonel Improvement)

B.7 Public work facilities

b.2 Economic activities
~ Small-scagle trade and

services

Benefited Area
{Chamel Improvement)

D.2 Economic activities
- Agriculture
- Small-scale trade and
services
-~ Small-sacle industry, home
industry and handicrafts
- Medium and large-scale
industry
D.4  Food production
D.5 0Other agricultural production
D.6 Health
D.8  Anthropology and culture,

including incidence of
urbanization

3%

non~cumulative non-cumulative

reversible reversible
reversible G
0 reversible
0 - do -
0 - do -
0 - do -
Q - do —
0 - do -
0 ~ do -
0 - do -



_ Time Period .
Criteria Construction Operation

Area of Physical Work
(Flood Dievrsion Channel)

B.7 Public work facilities reversible reversible

D.2 Economic activities
~ 8Small-scale trade and
services reversible 0

Benefited Area
(Flood Diversion Channel)

D.2 Economic activities

- Agriculture 0 reversible
~ Small-scale trade and
services 0 - do -
- Small-scale industry, home
industry and handicrafts 0 - do -
-~ Medium and large-scale
industry 0 - do -
D.4 Food:production 0 - do -
D.5 Other agricultural production 0 - do -
D.6 Health 0 - do -
D.8 Anthropoleogy and culture,
including incidence of urbani- G ~ do ~
zafion
Area of Physical Work
"{Controllable Retarding)
B.7 Public Work facilities reversible reversible
D.2 Economic activities
— small-scale trade and
services reversible 0
Benefited Area
(Gontrollable Retarding)
D.2 Economic activities
~ agriculture : 0 reversible
D.4 Food production 0 - do -~
D.6 Health 0 ~ do -~
Area of Physical Work
(Kedungwarak)
BR.6 Native fauna 0 reversible
B.7 Public work facilities 0 reversible
D.2 Economic activities
- small-scale trade and
services reversible ]



Time Period

Cziteria Construction Operation
* Benefited Area
{Kedungwarak)
B.2.2 Water quantity reversible
' B.2.3 Distribution through time - do -
D.2 Economic activities
~ agriculture - do -
‘D.4 Food production - do -
® Surrounding.Area
(Redungwarak)
B.2.3 Distribution through time 0 reversible
* Area of Physical Work
(Ketandan)
B.6 Native fauna 70 reversible
B.7 Public work facilities reversible reversible
D.2 Economic activities
- small-scale trade and
services reversible 0
% Benefited Area
{Widas Extension Area)
B.2.2 Water quantity 0 reversible
B.2,3 Distribution through time 0 - do -
D.2 FEconomic activities
~ agriculture - do —
D.4 Pood production - do -
* Surrounding Area
(Ketandan)
B.2.3 Distribution through time 0 reversible
* Area of Physical Work
(Transbasin Tunnel)
B.7 Public.work facilities reversible reversible
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