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Table 7.6.4-1 Cost Summary of Layout Alternatives at Ayago Site

Unit: (x10°US$)
Dam and Waterway Type
Item Note
Waterway Type | | eft Bank Route |Right Bank Route

1. Preparation and Land acquision 37,451 36,030 41,692
(1) Access road 13500 13,500 13,500|100x10°US$/kmx 135 km
(2) Compensation & Resettiment 5,000 5,000 5,000
(3) Camp & Facilities 18,951 17,530 23,192|(3. Civil work)x 2%
2. Environmental mitigation cost 47,379 43,825 57,979|(3. Civil work)x 5%
3. Civil work 947,574 876,494 1,159,589
(1) Weir 77,114 28,613 28,613
(2) Intake 19,531 19,531 19,531
(3) Headrace 166,638 21,053 21,053
(4) Penstock 5,060 5,060 5,060
(5) Access tunnel 10,226 13,018 11,424
(6) Powerhouse 77,226 78,520 77,226
(7) Draft Pond 23,712 23,712 23,712
(8) Tailrace tunnel 476,480 601,861 862,108
(9) Outlet 5,444 5,444 5,444
(10) Miscellaneous 86,143 79,681 105,417
4. Hydraulic euipment 47,653 38,886 38,886
5. Electro-mechanical equipment 255200 255,200 255,200/ Installed Capacity 610 MW
6. Transmission line 28,000 29,000 25500| Ayago-Karuma

Direct cost 1,363,257 1,279,434 1,578,846
7. Administration and Engineering servi 204,489 191,915 236,827|Direct cost x 15%
8. Contingency 136,326 127,943 157,885|Direct cost x 10%
Total cost 1,704,071 1,599,293 1,973,557
Rating C A E

(Source: Study Team)
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Table 7.6.4-2 Disposal Volume of Layout Alternatives

Dam-Waterway Type| Left Bank Route Right Bank Route
Item Excavation| Concrete | Excavation| Concrete | Excavation| Concrete Note
(m’) (m’) (m’) (m’) (m’) (m’)
1. Dam/ Weir 57,000/80,460 *1) 10,500 83,400 10,500 83,400
2. Intake 433,500 25,700 433,500 25,700 433,500 25,700
3. Headrace 557,400| 195,500 80,800 25,600 80,800 25,600
4. Penstock 26,000 13,100 26,000 13,100 26,000 13,100
5. Access Tunnel 75,700 5,500 99,100 7,000 85,000 6,100
6. Powerhouse 272,786 66,600 278,719 68,300 272,786 66,600
7. Draft Tunnel / Pond 122,400 30,900 122,400 30,900 122,400 30,900
7. Tailrace Tunnel 2,507,560/ 550,600/ 3,578,360| 689,400 4,732,420/ 987,900
8. Outlet 25,200 7,800 125,800 7,800 125,800 7,800
Sub Total 4,077,546| 976,160 4,755,179| 951,200 5,889,206| 1,247,100
(a) Spoiled rock volume (m3) 6,116,319 7,132,769 8,833,809 (a) = Excavation Volume x 1.5
(b) Concrete Aggregate (m3) 864,183 842,086 1,104,043 (b) =Conc. Volume x 2.046/2.6x1.125
(c) Subbase (m°) 150,000 150,000 150,000 (c) =0.3mx5mx100km
(d) Disposal Volume (m®) 5,102,136 6,140,682 7,579,766 (d) = (a)-(b)-(c)
Rating A C E

(Source: Study Team)
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ConcreteAggregateVolume = 270,000 x 0.7 x 2.046 + 2.6 x1.125 ~ 170,000 m®
L%,
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Table 7.6.4-3 ([ZJ5 A L6 DML FEMELRE 2R,

Table 7.6.4-3 Concrete Aggregate Volume from Quarry Site

Item Dam-_\l/_\)// %tsrway Left Bank Route | Right Bank Route
Volume of Aggregate from _ -
Quarry (m°) 170,000 negligible negligible
Rating E A A

(Source: Study Team)
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Table 7.6.4-4 Rock Classification Rate along the Waterway

Rock Classification Dam-_\ll_\)// ?Jt:rway Left Bank Route Right Bank Route
B 42.7 55.9 49.5
CH 30.4 38.6 33.0
CM 17.1 3.3 5.6
CLtoD 9.8 2.1 11.9
and Portal
Rating E A C

(Source: Study Team)
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20,000,000

~ 6.6hours

840m3/s x60sec. x60min.
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Table 7.6.4-5 Peak Power Generation Control

Item Dam-1\/_\)// %tsrway Left Bank Route | Right Bank Route
Peak Power Generation Available Not Available Not Available
Control
Rating A E E

(Source: Study Team)
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Table 7.6.4-6 Required Construction Term

Item Dam—_\l{\)// z?)t:rway Left Bank Route | Right Bank Route
Construction Term (month) 66 66 66
Rating A A A

(Source: Study Team)
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Table 7.6.4-7 Construction Risk

Item Dam-Waterway Type | Left Bank Route | Right Bank Route
Tunnel Length (m/line) 6,100 7,900 9,900
Rating A B C

(Source: Study Team)
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Table 7.6.5-1 Criteria for rating of severity of impacts of flora and vegetation

Negligible Impacts | + No noticeable or limited local effect upon the environment, rapidly
returning to original state by natural action

Unlikely to affect resources to a noticeable degree

No noticeable effects on globally or regionally endangered species

No significant contribution to global air pollution problem

No increase of air/water/noise level legal requirements

No reported nuisance effects

Minor Impacts + Noticeable effects on the environment, but returning naturally to
original state in the medium term

Slight local degradation of resources but not jeopardising further usage
Slight contribution to a known global environmental problem when
compared with the industry world-wide

Disruption/disturbance to normal behaviour of a globally or regionally
endangered species returning to normal in the short term

Single increase of air/water/noise level legal requirements

Infrequent localised nuisance
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Moderate Impacts + Noticeable effects on the environment, reversible over the long term
Causing human injury.

Localised degradation of resources restricting potential for further usage
Small contribution to a known global environmental problem when
compared with the industry world-wide

Sub-lethal effects upon a globally or regionally endangered species with
no effect on reproductive fitness and/or resulting in
disruption/disturbance to normal behaviour returning to normal in the
medium term

Repeated increase in air/water/noise level legal requirements

Causing localised nuisance both on and off site

Major Impacts + Highly noticeable effects on the environment, difficult to reverse
Causing single human fatality or multiple injuries.

Widespread degradation of resources restricting potential for further
usage

Significant contribution to a known global environmental problem
when compared with the industry world-wide

Sub-lethal effects upon a globally or regionally endangered species
compromising reproductive fitness and/or resulting in long-term
disruption/disturbance to normal behaviour

Continual increase in  air/water/noise level legal requirements
Periodic widespread nuisance both on and off site

Catastrophic « Highly noticeable, irreparable effect upon the environment

Impacts + Causing multiple human fatalities

Significant, widespread and permanent loss of resource

Major contribution to a known global environmental problem with
demonstrable effects causing mortality to individuals of a species
classified as globally or regionally endangered

Major continual increase in level of air/water/noise legal requirements
Causing widespread nuisance both on and off site

FHZ R B ~OFHIEIL, LLTFO XD e Blrinb 4 BTG 21T > 72, 723, BEH~OFF
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Table 7.6.5-2 Criteria for rating of severity of impacts of animal groups

Negligible Impacts | - No noticeable or limited local effect upon the environment, rapidly
(score of 1) returning to original state by natural action

Unlikely to affect animal home ranges to a noticeable degree

No noticeable effects on globally or regionally endangered species

No significant impact on grazing grounds

No significant interference with movement patterns

Disruption of normal behaviour of the protected species in the park (due
to movement of humans, machines etc)

Minor Impacts | - Noticeable effects on the animal habitats, but with capacity to recover
(score of 2) naturally to original state in the medium term

Low level impact on animal habitats but not limiting continued use of
area by animals

Disruption/disturbance to normal behaviour of a globally or regionally
endangered species but with potential to quickly reverting to normal in
the short term

Accidental animal kills from operations in the project area from
machinery or vehicles

Introduction of hazardous materials to animals into the park
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Moderate Impacts
(score of 3)

Clearance of a major section of animal’s range but with possibility of
recovery in the long term

Clearance of major animal resources (e.g. Lekking, preferred foraging
and breeding grounds etc) but with capacity of recovery in the long
term.

Introduction of invasive species of plants that could alter the ecology
the animals’ range and forage areas

Increased incidents of poaching due to increased human presence in the
Park

Major
(score of 4)

Impacts

Highly noticeable effects on the environment, difficult to reverse

Soil compaction in camps sites, construction areas and roads leading to
increased runoff and flooding of prime foraging, lekking (or otherwise)
areas

Increased human presence in the park significantly affecting the normal
behaviour of species of conservation concern.

Increased monitoring of illegal activities in the park due to increased
presence of human activity within the park

Large scale and permanent destruction of preferred habitats for animals
Significant reduction in population and home range of species of
conservation concern.
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Table 7.6.5-3 Assessment of significance of impacts on flora and vegetation (without mitigation)

Dam-Waterway | Left Bank Right Bank
Type Rpute Route

Construction impacts
Vegetation loss due access road construction, major minor moderate
dam construction etc
Loss of habitats & sensitive riverine major minor moderate
vegetation types
Loss of globally threatened species major minor moderate
Increase in  erosion and  decreased major minor moderate
stabilization of river banks
Proliferation of invasive species moderate moderate moderate
Operation impacts
Human presence, visual intrusion and waste minor moderate moderate
Habitat fragmentation minor minor minor
Proliferation of invasive species moderate moderate moderate
Illegal logging moderate moderate moderate
General relative assessment of the dam options/layouts
Reduction of most important vegetation high low medium
Reduction of important flora high low medium
Impacts of Invasive alien plant species medium medium medium
Illegal logging activities medium medium medium
Overall rating C A B

A: Relatively minimal loss of sensitive habitats, plant communities and globally threatened species over a given area
B: Relatively modest loss sensitive habitats, plant communities and globally threatened species over a given area
C: Relatively large loss of sensitive habitats, plant communities and globally threatened species over a given area
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Figure 7.6.5-1 Dam Waterway Type and Vegetation
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Figure 7.6.5-2 Left Bank Route and Vegetation (WGS_1984 UTM_Zone_36N)
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Figure 7.6.5-3 Right Bank Route and Vegetation (WGS_1984 UTM_Zone_36N)
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Table 7.6.5-4 Potential species specific impacts due to the different option

Name Relative Impact Assessment
. . L Dam Left [ Right
Family English name Scientific name Waterway | Bank | Bank
Olive Baboon Papio anubis 1 1 1
Black & White Colobus | Colobus guereza 3 2 3
Cercopithecidae | Pata’s Monkey Cercopithecus patas 1 1 1
Cercopithecus 1 1 1
Vervet Monkey aethiops
Cercopithecus 2 1 2
Red-tailed Monkey ascanius
Felidae Leopard Panthera pardus 3 2 2
Lion Panthera leo 1 2 2
Herpestidae Egyptian Mongoose Herpestes ichneumon 1 1 1
(African)  Spot-necked 2 1 1
Mustelidae Otter Lutra maculicollis
Viveridae East African Civet Civettictis civetta 1 1 1
Hyenidae Spotted Hyena Crocuta crocuta 1 1 1
Hippopotamus 4 3 3
Hippopotamidae | Hippopotamus amphibius
Potamochoerus 2 1 2
Suidae Bush Pig porcus
Phacochoerus 2 1 1
Suidae Common Warthog africanus
African Buffalo Syncerus caffer 2 2 2
Bushbuck Tragelaphus scriptus 1 1 1
Sitatunga Tragelaphus spekii 1 1 1
Bovidae Common (Bush) Duiker | Sylvicapra grimmia 1 1 1
Hartebeest Alcelaphus buselaphus 1 1 1
Uganda Kob Kobus kob 1 1 2
Oribi Ourebia ourebia 1 1 1
(Defassa) Waterbuck Kobus ellipsiprymnus 1 1 1
Giraffa 1 2 2
Giraffidae Giraffe camelopardalis
Elephantidae African Elephant Loxodonta africana 2 2 2
Manidae Giant Pangolin Smutsia gigantea 1 1 1
Hystricidae Crested Porcupine Hystrix cristata 1 1 1
Scuiridae Striped Ground Squirrel | Euxerus erythropus 1 1 1
Savannah (Common) | Thryonomys 1 1 1
Thryonomidae | Cane Rat swinderianus
Orycteropodidae | Aardvark (Ant Bear) Orycteropus afer 1 1 1
Total 42 37 41
Rating C B C

A: Smaller impact

B: Middle impact

C: Bigger impact
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Table 7.6.5-5 Assessment of significance of impacts on middle and large mammals
(without mitigation)

Items | Dam Waterway | LeftBank | Right Bank

CONSTRUCTION IMPACTS
Loss of Habitat 4 3 3
Habitat alteration 4 3 3
Reduction of Home range 2 2 2
Reduction extent of feeding ground 2 3 (for Hippos) 3
Disruption of routes 3 3 (for Hippos) 3 (for Hippos)
Reduction of lekking grounds 1 1 3
Destruction of wallows 2 1 3
Introduction of invasive species 2 2 2
Introduction of hazardous materials 3 2 2
Increasing Extinct risk 1 1 1
OPERATION IMPACTS
Loss of Habitat 4 3 3
Habitat alteration 4 3 3
Reduction of Home range 4 2 3
Reduction extent of feeding ground 3 3 3
Reduction of lekking grounds 1 2 3
Destruction of wallows 1 1 3
Introduction of invasive plant species 2 2 2
Introduction of hazardous materials 2 2 2
Increasing Extinct risk 1 1 1

Total Points 46 40 45

Rating C B C

A: Smaller impact B: Middle impact ~ C: Bigger impact

() BE~D%

R A 008 2, THEPLHMARICOT TRl 245, BEOBEERAR
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Table 7.6.5-6  Assessment of significance of impacts on birds (without mitigation)

Items Wa[iSrr\T/]vay Left Bank Right Bank
CONSTRUCTION IMPACTS
Loss of Habitat 3 2 2
Habitat alteration 3 2 3
Reduction of Home range 2 1 1
Destruction of nesting grounds 3 2 2
Introduction of invasive plant species 2 2 2
Introduction of hazardous materials 2 2 2
Increasing Extinction risk 1 1 1
OPERATION IMPACTS

Loss of Habitat 3 2 2
Habitat alteration 3 2 2
Reduction of Home range 2 1 1
Introduction of hazardous materials 1 1 1
Increasing Extinction risk 1 1 1
Total Score 26 19 20
Rating C B B

A: Smaller impact B: Middle impact

(4) WA TERE~DEE

C: Bigger impact
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Table 7.6.5-7 Assessment of significance of impacts on amphibians and reptiles (without mitigation)

Items W;:::rn\jvay Left Bank Right Bank
CONSTRUCTION IMPACTS
Loss of Habitat 1 1 1
Habitat alteration 3(for 2(for 2(for

crocodiles) crocodiles) crocodiles)
Reduction of Home range 1 1 1
Destruction of breeding grounds 3 1 1
Introduction of invasive plants and 3(for 3(for 3(for
microbe species amphibians) amphibians) amphibians)
Introduction of hazardous materials 1 1 1
Increasing local Extinction risk 2 2 2
OPERATION IMPACTS
Loss of Habitat 1 1 1
Habitat alteration 3(for 2(for 2(for
crocodiles) crocodiles) crocodiles)

Reduction of Home range 1 1 1
Reduction extent of breeding ground 3 1 1
Introduction of invasive plants and 3(for 3(for 3(for
microbe species amphibians) amphibians) amphibians)
Increasing local Extinction risk 2 2 2

Total 27 21 21

Rating C B B

A: Smaller impact B: Middle impact

C: Bigger impact
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Table 7.6.5-8 Assessment of significance of impacts on butterflies (without mitigation)

Items Dam Left Bank Roght bank
waterway
CONSTRUCTION IMPACTS
Loss of Habitat 3 2 3
Habitat alteration 3 2 3
Reduction of Home range 2 1 2
Reduction extent of foraging ground 2 1 1
Introduction of invasive species 2 2 2
Increasing Extinction risk 1 1 1
OPERATION IMPACTS
Loss of Habitat 3 2 2
Habitat alteration 3 2 2
Reduction of Home range 2 1 1
Reduction extent of foraging ground 2 2 2
Introduction of invasive species 1 2 2
Increasing Extinction risk 1 1 1
Total Score 25 19 22
Rating C B B

A: Smaller impact

(6) RE~DE

B: Middle impact

C: Bigger impact
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Table 7.6.5-9 Assessment of significance of impacts on fishes (without mitigation)

Options Dam Waterway Left Bank Right Bank
Length of recession B C C
6.6 km 9.7 km 10.0 km
Impact on big basin C B C
Big size basin will be | Middle size basin will | Big size basin will be
seriously affected. be affected. affected a bit.
Height of the barrier C B B
45m 15m 15m
Inundation area and C B B
facility area 470 ha 140 ha 142 ha
Impact on rare fish C B B
fauna Big impact on Ayago Middle impact on Middle impact on
river small tributary small tributary
Rating C B B

A: Smaller impact

B: Middle impact

C: Bigger impact
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Table 7.6.6-1 Assessment on land acquisition

Options Dam Waterway Left Bank Right Bank

Artzaa for transmission tower 800 3300 800
(m°)

Area for ROW for 11 49 11
transmission line (ha)

Area for spoil bank (m?) 0 0 0
Area for temporary facility 0 0 0
(m?)

Area for inundation (m?) 0 0 0
Rating B C B

A: Smaller impact

() AEmEH
IKBE TR

B: Middle impact

C: Bigger impact

Table 7.6.6-2 Assessment on flooding area

LKA & BP/KIEfE 22 25 SRl L7z, BPKEIE EDR B[R CTH D08,
BEKEAE DR E W DROFBEDPAARHNT R E WRER L 7o T,

Items Dam Waterway Left Bank Right Bank
Riverbed area (ha) 4179 0.1 0.1
Reservoir area (ha) 419.0 419.0 419.0
Rating C B B

A: Smaller impact

() EEEXTFDAX
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B: Middle impact

C: Bigger impact
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Table 7.6.6-3 Assessment on Number of Affected People

Items Dam Waterway Left Bank Right Bank
Possibility of resettlement along None 23 None
transmission line and roads
Number of affecte_d _people within 134 497 134
200m from transmission line
Number of people within  500m 4040 1431 4040
from the existing and new roads
Rating B C B

A: Smaller impact

(@) BRE~DOEE

A O R X OV OJE 1km NI H S RO mEE . EERE D 100
mENICH 5 EMOmEE, MEAEKS X OHHER)S 100mENICH 5 B mFEIC

B: Middle impact

C: Bigger impact
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Table 7.6.6-4 Impact Assessment on Agriculture

Items Dam Waterway Left Bank Right Bank
Agricultural area within 1km buffer 81,089 41,453 81,089
from the project area (ha)
Agrlcu.ltu.ral area within 100m from 37 7.651 37
transmission line (ha)
Agrlcgltgral area within 100m from 293 10,619 8,771
the existing and new roads (ha)
Total agricultural area affected (ha) 81,419 59,723 89,897
Rating B A C

A: Smaller impact

(5) EH - SULEE~DOFE
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B: Middle impact

C: Bigger impact
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Table 7.6.6-5 Impact Assessment on Historical and Cultural Properties
Items Dam Waterway Left Bank Right Bank

Disturbance to cultural/ historical XXX XX X
and archaeological sites within
project area
Disturbance to cultural/ historical XX XX X
archaeological sites along newly
constructed road
Rating C B A

A: Smaller impact

B: Middle impact

C: Bigger impact
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Table 7.6.6-6 Impact Assessment on Poaching Activities in Murchison Falls Protected Area

Items Dam Waterway Left Bank Right Bank
Increase in hunting wildlife XX XXX XX
Increase in illegal fishing X XX X
Increase in case of encroachment X XX X
for cultivation
Rating B C B

A: Smaller impact

B: Middle impact

C: Bigger impact

(7) BAEE~DORE
BUOCEA~OREIL, T EMHOHR F 72 I TMEE IS O JE0 CREREHE STV A 8DE
TITAET 4 (AR=YT 4T, TT7T 407, FE50%7710) ~OEHEAHE
PICE TR L7z, T 0EL DBINT 7T 4 ©T 4 LEEMNERD X LEZOFREREN C
Elpode, B, FBA~OEEBIZONTL, WM FSIZBWTHRHT A Z ENREEND,

Table 7.6.6-7 Impact Assessment on Tourism

Items Dam Waterway Left Bank Right Bank
Disturbance to potential sports XX X XX
fishing area
Disturbance to potential white XXX X X
water rafting area
Disturbance to potential walking XX XX X
safari area
Disturbance to existing and future XX XX XX
game drive roads by newly
constructed and improved roads
Rating C B B

A: Smaller impact B: Middle impact  C: Bigger impact

767 {RAFHE - BELA T FEDRE,

LA T D N ORI, B - BT 2~ D OFHIAS R BREEE 2 D ORI AR, tha A
b ORGSR &2 IS, ZHEIESIT 21T -7,

(1) HBELAT U MHEDORS ) —= 7 HHE

LA 7 U NEOWEGEEHIX, ZEESITOTEEZANUTo7, HIRICHWZ2 747
U7, BIZa A R, 77 BRAERORE S EORE - HIFEE ., M-CmiFLE e EOR
BB, BUCORBI~ORER EoRHEE, FFI9EATH D, ZAH 19HAICAMND
EGREE-HRIT A C O 3RO Z 527 ECLAICS MEIC L sl GREE-FERIT A
1228, CIlZ1R) #E0Y T, EAZHTEDLEZETCLAT Y NI LOAFRERT
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Table 7.6.7-1 Evaluation Items and Weighting

Environment Economic

Even Case weighting case | Weighting Case

Construction Cost

Disposal Volume

Concrete Aggregate VVolume

Rock Classification Rate 36 29 43

Peak Power Generation Control

Construction Term

Construction Risk

Flora and Vegetation

Mammal

amphibians and reptiles 33 40 26

butterflies

Fishes

Land acquisition

Flooding area

Number of resettlement/ affected people

31 31 31

Impact on agriculture

Impact on historical/cultural property

Impact on poaching activities

gw|o|h~| & (OI|OIOOO|OO|O|IN([OITIOITOI|O|(OT1|O1]|O1

galwa|bd| M OO |N|C|O|O || |lO|I D>

galwolbd| » OO OV |O(NIOOD|OO|O|O

Impact on tourism

(Source: Study Team)

(2) V47U MROKRE T
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7.6.7-2 |2,

BURABRSIC 31T DR Tld, MR, BREEAER, FHRE L, 2 TEREL— b
BB THDHZ NS, KRETIZIERLV— FRIZOWT L7 =P U T ot %
ES/ /T N

L LR s, BfE L~V TEIAARFELZ A &Y | AMFHEOKREOH TR L
AT NEEMHETHILIZTERY, (o T, kM7 4 —T Y 7 ¢ FHEIC THEICHEM
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SRERKINSH - BFRIEKRIAST




DAVSIEKNBRREYRS-TSVEEXETOYT D

D271 FILUR—k

Table 7.6.7-2 Result of Evaluation

Weight | Dam-Waterway | Left Bank | Right Bank
(even) Type Route Route
"8” Construction Cost 5 2 3 1
3 Disposal Volome 5 3 2 1
3
= Concrete Aggregate Volume 5 1 3 3
“a’ Rock Classification Rate 6 1 3 2
8 Peak Power Generation Control 5 3 1 1
= Construction Term 5 3 3 3
8 Construction Risk 5 3 3 2
m Flora and Vegetation 7 1 3 2
s Mammal 8 1 2 1
% amphibians and reptiles 6 1 2 2
] butterflies 6 1 2 2
= Fishes 6 1 2 2
Land acquisition 5 2 1 2
Flooding area 5 1 2 2
Number of resettlement/ affected 4 2 1 2
% people
2. Impact on agriculture 4 2 3 1
= Impact on historical/cultural 5 1 5 3
property
Impact on poaching activities 3 2 1 2
Impact on tourism 5 1 2 2
Even Case 161 218 188
General Environment weighting case 152 215 188
Evaluation - - g : J
Economic Weighting Case 172 218 187

(Source: Study Team)

7.7 REREOERE

R ORESEL LT, B FREOBRE RS 25013, EI518MALLBIC)2 R K &
IR DRI Z o & L, BB SRR 23T 9, KD EROAH 2 ER S 256 1L FHE
BB (B-C)AMI K & 7 D HUR A I & 5 2 L I TH B,

Z ZClE. Ayago K DB T H D IALIAAR R - LKA L A T 7 M2 T 100MW
225 800MW £ T 7 7r—R|ZDOWT, {HasE HE(B/C), 4[4 (B-C)il N 7 /) Hiffh
(Cent/kWh) % FEREIC R MED Ll 21T o 72, Rl IRET O#E$ % Table 7.7-1 35 X O Figure 7.7-1
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Table 7.7-1 Optimization Study on Development Scale of Ayago Hydropower Project

Item Unit Description

Installed Capacity MW 100 200 300 400 500 600 800
Maximum Power Discharge m®/s 140.4 280.8 421.2 561.6 702 842.4 1122.8
Firm Discharge m®/s 467

Min imum Amenity Flow m/s 50

Firm Power Discharge m¥/s 140 280 417 417 417 417 417
Firm Capacity MW 100.0 200.0 297.1 297.1 297.1 297.1 297.1
Annual Total Energy Production GWh 876 1,740 2,592 3,285 3,830 4,244 4,800
Annual Firm Energy Production GWh 876 1,740 2,568 2,568 2,568 2,568 2,568
Annual Incremental Total Energy Production GWh 864 853 692 546 413 556
Annual Plant Factor % 100 99 99 94 87 81 68
Station Survices use % 1.00

Annual Forced Outage % 0.50

Annual Scheduled Outage % 2.00

Effective Total Capacity MW 96.50 193.00 289.50 386.00 482.50 579.00 772.00
Effective Firm Capacity MW 96.50 193.00 286.70 286.70 286.70 286.70 286.70
Effective Annual Total Energy GWh 845 1,679 2,502 3,170 3,696 4,095 4,632
Effective Annual Firm Energy GWh 845 1,679 2,478 2,478 2,478 2,478 2,478
Total Construction Cost 10°US$ 386,635| 619,491| 848,478| 1,113,403| 1,355,527 1,599,293| 2,130,475
Total Annual Cost 10°US$ 46,365 74,258 101,683| 133,335 162,301 191,439 254,835
Unit Firm Energy Price Cent/kWh 5.48 4.42 4.10 4.92 5.71 6.54 8.12
Annual Surplus Benefit 10°US$ 65,216| 147,479| 228,634| 277,146 311,319| 329,890| 330,468
Benefit Cost Ratio 241 2.99 3.24 2.93 2.70 2.49 2.08

Note: Unit Firm Energy Price is combined price of hydropower firm energy price and thermal power energy price

—&— Annual Surplus Benefit

—o— Benefit Cost Ratio

—A— Energy Price
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Figure 7.7-1 Optimization Study on Development Scale of Ayago Hydropower Project
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