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DXFEBEBNTEBEZFITL TS, 77+ 7F (Funafuti) 13>V [EE KO BRE TR
ANAD IS Z < EHEREDR &V | TEC AAEBERRIL Z OBRIED R KD BT % Fogafale & D
ZEPRIE R OF S HAAIPIEICEEE LT\ 5, A EFHEIL Z O Fogafale B35 % & it
Fa R 2SRRI & 72 5,
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1,040kW CEHHKH ) 840kW) TH Y | Pl b ELS . 1 5D T 73 4E TR L
WA 2RI H Y . BRCRERRREZ LI L LT 2D faiy e Riticd 2,

2%, 2003 FEDOERMRIH R T B DOFEM R ERMORITZEG TS 34%., FEEHFI A
29.5%. BUFHM 11.9% Th -7,

THEHI D 7 A 20 B 14 BRICE IS D BHIFE 852kW & 7R LAtk B HT & 72 5 7228,
Z DOFFIX Wharf 35 O — BT & WK AKALER R O — Rl 1L 7 & OBl BR 2 206 L 7=,
ZO XD RAEITFERTID RO SN TIIN D0, RXFT o 7 EORMER EILR,

BRE B OEFF Megaset (1,250kVA/1,005kW) (1345 1T, BEICTEEIAHANIRE S
TR, RO 500kVA 2EEEMCTHE S LIVTBED 5 5% (310kVA/248kW TH
HEEBA) EANEZ L Lo TWS, (RFE 11 HZADRIAL)

Bl AER IR X, e 11KV XN E S — 7 uic K b ieg (BEEHEYR) . 14 &ar
DOECE MR CTIREICEE S THTPIE THEEE RS Ty, oo
FBJR TEITN TS 2HFICHLL TV D, IRITERE SN BUT T & L O R KD #EE)
THT bR T OREMEERE (F—N FEAT) ITREFATH D, RBHE 2
(AT CRLE S, — 7 VEENDH D . —EATIEEY a A v MCEVBEESATHD 2, o
—REATIRER THEPIEST 6N OO, T OHEERDAME T <HAEDS pk ik Tt
L TWDN, TOMRREALIT T — 7 AR HIEICEH L TRV fERRKETH L, BRO
TEC (I3l OB E &5 03 N 7o sh . PRl 2 i 0 2 LTRSS % L
B ARIETH D,

(3)TEC Dk & &

TEC OfikE BN RS, 74 47 7 VTS D AR Rk & B S % & HE3 % Outstation @
MR D5, RIFRE T2 TEBNFTHE Cibil, TEC ARITEEEEZ > T, 1L
ANITESEHBIA & BUFOABIEA Y T HiL, DRV IZIBWT 2002 FFEE S BFRE &
o TG, BATOBREM: LI, WSRO Tariff 2578 L, ZHUCHE> TEHE
IWEAT O L 72> T D, (FA%kBIE : Appendix 2)

FBEES DD O JEBEE 0.30 Au ¢ /kWh
7F 7 FIEEH 0.34 Au ¢ /kWh
FHEH (BBUM) 0.47 Au ¢ /kWh

B X H N TRAZ A TEC ITHVARITR TR Y | BT L 30 HEOEEHIRI O
BAME LT D 2 LI o TV D, (B L, BER EHHE R D & 5 BUR DN HHRE ~ D 3
FERIC R AR LT D7), BERBOHING X 2% E IR IR D) I
NHZERHFFINTWD,



(HTEC DOULSIRL

TEC OFEETE X OBEfF DR FE sk (% Fongafale O H1.0» Vaiaku HiX & 1§ ERK 2 A T
FOHANZ AL E T %, B4z L’Ciﬂjil/ﬁ%rf\ FZ TSECS OFBEHBH L, kD LBV
TSECS 1Z PV IZ X DA Z BT T > T DM CTH 5723, iIE 2 TEC IZWINEDF S 1L
LTETHD,
7#:-TRD TEC Financial (2T ® TEC O#EEFHEEZ~T, (Appendix 3)

#-TRD TEC Financial Table

TEC Financial Table:

1996 1997 1998 1999 2000 2001 2002 2003 2004
Annual hr 8764 8760 5760 6760 8784 8760 8760 8760 8760
1. Total Income
Selling Amoun|MWh 2.5 2.7] 2.8 3.0 4.3
Tariff income [MAU$ 809,260 816,763 911,344 954,458 990,133 1,435,282 1,836,074
Subsidy mAU$ 334,093 700,852 900,000
Aid mAU$
Others mAU$ 298,154 241,727 452,039 259,637 310,693 224,263 529,683

N

Total Cost [mAU$
Fuels (amount|kL

Fuels (charge) mAU$ 465,631 531,007 645,931 713,414 905,528 1,000,256 1,283,329
Fuels Feed StqkL

Lubricants KL
Lubricants mAU$
Lubricants FegkL

Operation Co{mAU$ 1,375,352]  1,227,178]  1,675,566]  1,544,116]  1,966,602]  2,193,886]  2,994,743]

[ [
[ |
3. Operation Inc[mAUS$ [ 1,107,414] 1,058,490]  1,363,383]  1,214,095]  1,634,919]  2,360,397] 3,265,757 |
[ [ |
4. Depreciation [mAU$ [ 252,275] 255,988] 253,497] 219,339] 225,082] 339,413] 353,276] |
[ |
5. Profit/(Loss) amAU$ [ -267,938] -168,688]  -312,183] -330,021]  -331,683] 166,511] 271,014] |
[ [ |
6. Interest PaymmAU$ [ 1,050] 4,715] 3,851] 3,694] 5,489] 13,457] 16,343] |
[ | | | | |
7. Profit/(Loss) {mAUS$ [ -267,938] -168,688]  -312,183] -330,021]  -331,683] 166,511] 271,014] |
[ [ | |
8. Total Tax mAU$ nil nil nil nil nil nil nil
Corporate IncdmAU$ nil nil nil nil nil nil nil
Business Tax |mAU$ NA NA NA NA NA NA NA
9. Profit/(Loss) dmAUS$ [ -267,938]  -168,688]  -312,183]  -330,021]  -331,683] 166,511] 271,014] |
[ [
10. Total Assets|mAU 3,052,469] 2,928,355 2,507,672 2,310,207 2,049,991  4,101,102] 8,062,048
Capital mAU! 2,335,016]  2,335,016]  2,335,016]  2,335,016]  2,335,016]  2,335,016] 2,335,016
Current mAU! 516,006 644,949 513,375 484,058 434,963 685,165] 1,113,859
ROA (%) NA NA NA NA NA 4.06 3.37

HiFT : A 7421 TEC Financial Department 2350 A

mistake
shoud be 4,625,020

ZHUT LD &L 1996 FED D 2000 4 E TIFAER] 30 7 RAVERE D ARTFHEE 23 Tz,
TAUFBREREVPIRGNAZ EEISRERES WO THL, ZNEMETLIHMNT
2000 4F-2> B BURF OB AT S D K 9 1278 - 72, AfiBh4213 2000 41215 30 77 KL, 2001
E&:ci 70 75 Kb, 2002 121X 90 7 RV EHENMEMIC & 5, Z Ok R &84 IE 2001 4

BT T TV D, fliBIE O S HERRIZE - TORWHMRBUZ DWW TR, ARG
ET“S DICHERT HDHLELRH D,



F7-. BROEZITIL TEC &5t L CEHIEEZ 4T L HHIRNICEZF > T2y, MWE
~OeT IV TOMBIZLLTO®EY TH 5,

BFATT . B X OEHER D EXEHE O —H 35280 42 (account receivable) ® & & R [EIL T
BB,
—EILZNEMIET 5 OIFHERE T, RAICHEL TN Z &Ik d,

FROEBY ., BUFIX TEC ICHiBi& % T — 5T, 43 Lb TEC ICEXEHE 2 MEIC
ho TELbITFTIEARWZ L2V L7z, % - RGY (T 2003 FF0f %<7, BUFICKT 5
FTHEOHRIT 9 A 97%(A$43,171), 5 H 49%A$22,969), 1 H 31%(A$12,570) L HEFEIZ
BoTETWDZ LD, i AORMBZRTNIEH 2723 2003 F12B L TIEEREH & A
STVWDEDIFHFEFETH D, AKFHAERITIT 2003 4F 10 H 55 HAE F TOIFA IR & R
TLHMEND D
# - RGY FhR&H L uHeks (2003 4)

Revenue & Accounts Receivable | Januans  Febmany Marc: Aprit May June July August  September | October | Nowember | December  Year Total
1 § billed for Private 28875 33,282 35478 37 872 37015 35057 31605 32 460 34,999 B/E23 33213 42,091 421770
2 § billed Commercial 59,335 62,030 69,897 B3 958 60,268 B0 227 71,149 63 203 62,242 BB 945 B4.714 76,479 780 447
s § billed Government 40,082 42561 42831 45,904 46.226 39886 33962 39354 44,245 43654 45,147 50714 514 666

§ Total 129 292 137,973 148 206 147,734 143 509 135170 136,716 135,017 141,486 149 422 143074 169 284 1,716,883
1 § accounts receivable-Private 787 1,207 169 2,363 3020 3174 4212 30,126 32140
2 § accounts receivable-Commercial 1,180 28977 2762 2431 2319 2378 6,131 51995 60,802
3 § accounts receivable-Gavernment 12,570 16,755 17 545 23 447 22 963 27 A48 26,398 38223 43171

§ Total 14 537 20,939 21976 28,241 28,308 32897 36,741 120,344 136,113

F 72 Vaiaku HUITEHE L CTWEBAITA Halt 5o L8 T& Ik 2 & NEZBitE LT
Wb, A%RHIITEOBENFTEIZLVEMT 5720, TEC 12 & > TE ORI o
HERMES A0, (EEE Fogafale Station statistic-2003 2 )

—J5 1998 4£(Z 2.5MWh T - 7= B HIRFEEA 2002 4121 4.3MWh & 4 4£[C 1.72 %
[ZHIIN, AEER 14.5% MO EWVONZ R LTS, ZO-ORFBRALEHE LT\, BE
ADZIOIFIN L, BARFEOEMOMIZZ Y 7Ol EF b K& RERTHD, Lo
L., 2R MEKTHLEERIZONTHDL L, 1998 FZ 167 TA—A FF U T K/L(A$)T
Hol=b DN, 2002 F121L 299 H A$E T HER 16%RE THML TV 5D,

Al TS BRI 2001 4R S BPITER U, ENE ENHEIN U, Bl X LART L 0 MR
ERWEINTND, Lo LIREEDOIIN S N RENE E DNy % ERl> T b, EARSE
X —ETHLNOMEEFELIMCEEEENEM L TWDHZ &2, ZoREMEET
FIHER LTz & 2 A, WNEEEEITHSOT 1 —ENHERM CTHDH L DU TH -7,



BUFI35Esk TSECS Z 3 36RkA & LTKEDEEE PV) I2L5 Zh o/ oELBCR %
HEtE L C& 7, PVIC X 2EFFARICHOLITIC L 2MHAETTH 508, ILFEZOMOE
SEES DHES THEASNGD, PV TIIRAEOTEIIIXHETE 20, FEROHARE
NE RN OIRZICPV 27 4 —BAEERMICESBRISOH D, TN6T 4 —BLREE
BEEE B O M) D3 B E & PE DI & 72 > T D,

I B e R A MEER B R M B I C W T A D &, 1998 4RI 167 T A$TH-7- %
DR, 2002 HZ1E 299 T A$ EEFR 16%REEDOHEMERL TS, 205 BT 4 —ELBk
B @) 5D DEIAIE 1998 4, 38%, 1999 45, 45%., 2000 4, 46%, 2001 4, 45%.
2002 4 42% & 40% B D —TEDLLRE R LTS, Lo THEE» SEHE 25\ -
O O bER 16%REOHMNEZ R L TNDZ il b,

AR I3 2 e D E TR, BEBREENE L WERE TRICEHEE O L5773
ottt o= 2 M2 L THRE 2R L, g2l 200 @E DN Y —T
bb, ZOHBEREHELFITIEND, fioa X N EITHERERE, M EZETZ DM
EEET,

1998 4E7 5 2002 D TEC O#EEE TR Z <HMN L TV 2 NREHE b33, M2 5
LTWARY, LER> TCZOMMREHEZELTOM TR OIHSICEY T TEZH0 L
HEZR SN D,

S OITHRSEHERFE BLICEA L T, BUfER KX O BRI AZ ORI DWW T TEC (TR
L7 ZAhA, ROEBVHARH T2,

4—5 RN (B & 03 & 5 72 ) Cash Flow 23:E L T 5 (Z LT EFE Financial
Table IZ HBLOIL TN D),
EREHEICE LT, 5 A DAV TR (30 H) 2 E TH W EITORUVEE
IZOWTIIEHSF IE 21T > TV D, #ERAIIZ ZHd Cash Flow SCEOER TH 5,
1Y 720 O AMOBERIL Au$ 30~50 &9 & ZATH LM, (ERITH4r3H0HE
HZ&FioTWnD,
AT EGLLERHRETH LD, LHEED Au$ 10,000 ZiE 2 5 b OIXEEOAM T2
<, Public Works Department(PWD)3 Z 1 #1795, T7/bHLEBIFTHETITH, TLL
TOEFELDIZONTIFEED TR TIT 9, TEC FROLES ZUE-> TV D,
ANRT ==Y DAFIFZZPVMERSH D, EELTA—A TV T, 74 V—rbliE
AL TWDRHER 3~6 B0 5, ZAUTEEMD H —E L7202 T, BED
AAIVITRTNDEAFRENDZ LI %, BROLOIZEA L CIIMEELZME 5 2
Bl Y SR



Fo, BB LWEREREEZHEEZL CHOINETEBY HoMkREmE . B /e
AUVTFUANTZD EDRMELE R LT,

G)YNNLVEDREI A
WRFZT T 7T ETL 8 BOIHEIA NERT,

T7F7Feat 8 HOFEEI X

Nanumea Nanumaga Niutao Nui Vaitupu Nukufetau Funafuti Nukulaelae
Unit generated(kWh) 75388 91650 98,330 73,379 309,733 90,611 4,657,932 57,659
Unit consumed(kWh) 68298 89437 77,752 70,577 278,910 82,809 3,837,711 56,038
Fuel Consumed (ltrs) 36041 40958 34,128 39,105 104,676 43,056 1,325,560 28,820
Unit station(kW h) 3052 2866 2,802 2,143 1,467 1,502 141,964 1,251
Line Losses and station use as a percentage of gross generation 9 2 20.93 3.82 9.95 8.61 17.61 2.81
Generated kWh per kWh sold 145 217 278 1.82 2.94 2.08 1.20 1.96
Fuel Efficiency of generation 218 2.31 2.96 1.93 297 2.14 3.62 2.04
Fuel used per kW h generated 0.46 0.43 0.34 0.52 0.34 0.47 0.28 0.49
Fuel used per kW h sold 067 0.94 0.94 0.94 0.99 0.97 0.33 0.96
Cost of lubes and solvents as per percent of fuel lost (609/37909x100%) 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02
Total litres equivalent POL per kWh sold 0.69 0.96 0.96 0.96 1.01 0.99 0.35 0.98
Price of fuel per litre 0.7814 0.7814 0.78 0.78 0.78 0.78 0.78 0.78
Component
Diesel Generators:
Name Plate: 7x100 kVA = $186,683 26669 26669 26,669 26,669 53,338 26,669 0.00 0.00
14x60 kVA = $305,592 43656 43656 43,656 43,656 21,828 43,656 0.00 65,484
Total Cost of gensets 70,325 70,325 70,325 70,325 75,166 70,325 600,534 65,484
Yearly OMR&R (Revised figure of 2003 Budget) 8525 9443 9,415 8,628 9,413 11,242 247,962 9,839
Actuals
Total Consumption (kWh) 71350 92303 80,554 72,720 280,377 84,311 3,979,675 57,289
I, interest (current-dollar discount rate ): 4% 4% 0 0 0 0 0.04 0.04
ER, annual escalaration (inflation) rate:(Dec2002-D ec2003) 6.7% 6.7% 0 0 0 0 0.07 0.07
N, system life (Yrs) 15 15 15 15 15 15 15.00 15.00
Capital Payment
Levelizing factor for | and N 9% 9% 0 0 0 0 0.09 0.09
Capital: Original Gensets and Replacement 0.44 0.34 0 0 0 0 0.07 0.51
O&M Costs
Expenses Levelizing Factor: 1.67 1.67 2 2 2 2 1.67 1.67
Capital Recovery Factor, f(I,N): 9% 9% 0 0 0 0 0.09 0.09
Present Worth Factor, f(I,ER,N): 18.53 18.53 19 19 19 19 18.53 18.53
Levelizing Expenses Cost: $ 0199 § 0.170 0 0 0 0 0.10 0.29
Actual COE with Genset
Cost of fuel per kWh $ 0536 $ 0.752 0.748 0.751 0.789 0.777 0.276 0.765
Capital: Original genset plus replacements (replace every 3 yrs) $ 0443 § 0.343 0.393 0.435 0.121 0.375 0.068 0.514
Maintenance $ 0.199 §$ 0.170 0.195 0.195 0.056 0.222 0.104 0.286
Total COE: $ 1178 § 1.265 1.335 1.382 0.965 1.374 0.447 1.565
Annual Electricity Sales 80,475.71  113,124.17 103,835 97,508 269,196 113,767 1,716,630 87,722
Expected Total Annual Electricity Sales 2,582,258.08
Average National Tariff 1.189

HAT : TEC

7T 7 FIRBOERBE BRI 465 5 kWh T, F213 397 J kWh Th %, JE= A b
1% A$0.447/kWh THLD BT TH o & HIRV, RIZZE W Vaiputu /55T A$ 0.965/kWh,
ZTOMDOEIE 1 RAEBTHERaIANehoTND, 7T 7FEDHEIANON,
PREHRIT A$ 0.276/kWh(61%), A>T 5 > AE|T A$ 0.104/kWh(23%) & 72> T 5,



2.1.2 7T 7 FOHSREERN L AR SR

77 FIFEEANOK 5 F AL T 20 BOE 7 km CJE R E 72 X BEEEE D D b3 <
B, HERBEZ2 X2 HBIRPEREITES | DT NIMENFEREEXLER->TND, —
JERREHE S R R0 Bt X7 GDP HES &R,

Gross domestic product and some allied aggregates and years

Agar 1996 1997 1998 1999 2000 2001 2002
At Current Prices

GDP at factor cost ($A000) 157626 17,1132 20,3076 21,2137 24,0440 264115 27,4902
Indirect taxes ($A000) 1,658.7 1,754.9 2,537.6 23295 3,0226 3,6436 3,660.2
Subsidies ($A000) 1,456.8 816.5 2,181.0 2,181.3 59153 5,232.0 4,206.0
GDP at market prices ($A000) 15964.6 18,0516 20,6641 21,361.8 21,151.3 24,8231 269444
Household non-market GDP at factor cost ($A000) 5,462.1 5,718.1 6,116.8 6,094.1 6,097.7 6,810.9 6,770.7
Percentage of household non-market GDP at factor

cost (5A000) 34.7 334 30.1 287 254 258 24.6
Population estimate * 8,953 9,474 9,684 10,002 9,997 9,817 9,573
Per capita GDP at factor cost ($A) 1,760.5 1,806.3 2,097.1 2,120.9 2,405.2 2,690.4 28715
Per capita GDP at market prices ($A) 1,783.1 1,905.4 21339 21357 21158 2,528.6 28145
Gross fixed capital formation $A(000) 10,791.5 92390 11,3536 na na na na

At 1988 Prices

GDP at factor cost $A(000) 11,0863 11,7093 14,0200 139455 158085 16,7455 16,9469
fng'(‘)‘;a;;’o”mc growth index (1988 = 100) and GDP 1220 1289 154.3 1535 174.0 184.3 1865
Per capita GDP at factor cost ($A) 1,238.2 1,235.9 1,447.8 1,3%4.2 1,5814 1,705.8 1,770.2
Gross fixed capital formation ($A000) 8,587.7 7,021.8  10,140.1 na na na na

*Population (defacto) has been re-estimated using the 1991 and 2002 census adjusted for migration, births and deaths

Gross domestic product at factor cost by industry and years

. . 1996 1997 1998 1999 2000 2001 2002
Economic Activity
At Current Prices (A$000)
1. Agriculture, Forestry and Fishing 4,097 4,222 4.421 4,394 4,322 4772 4,565
2. Mining and Quarrying 82 110 132 149 1% 199 237
3. Manufacturing 528 699 854 1,029 793 909 1,016
4. Electricity, Gas and Water 578 670 864 873 1,124 1,339 1,433
5. Construction 585 790 931 988 1,159 1,201 1,370
6. Trade, Hotels and Restaurants 2,754 2,906 3,043 2,939 3,166 3,383 3,700
7. Transport and Communications 1,361 1,598 2,002 2,007 2,499 2,890 3,429
8. Finance and Real Estate 1,915 2,123 2,544 2,712 3,586 3,629 4,055
9. General Govemment 3,235 3,315 4,806 5,565 6,800 7,466 7,188
10.  Community and Personal Services 1,182 1,189 1,211 1,164 1,390 1,613 1,7%
11. less: Imputed bank service charges 555 512 501 605 991 989 1,295
All Economic Activities 15,763 17,113 20,308 21,214 24,044 26,411 27,490
At 1988 Prices (A$000)

1. Agriculture, Forestry and Fishing 2,499 2,500 2,457 2,429 2,380 2,317 2,099
2. Mining and Quarrying 73 97 106 120 149 148 161
3. Manufacturing 280 367 406 356 280 330 364
4. Electricity, Gas and Water 513 568 732 739 952 1,134 1,214
5. Construction 521 695 747 792 891 895 931
6. Trade, Hotels and Restaurants 2,147 2,230 2,340 2,205 2,329 2,460 2,629
7. Transport and Communications 1,060 1,234 1,502 1,459 1,741 1,909 2,253
8. Finance and Real Estate 845 949 1,221 1,268 1,793 1,756 1,924
9. General Govemment 2,652 2,543 3,963 4,160 5,006 5,354 5,035
10. Community and Personal Services 934 924 933 869 999 1,142 1,209
11. less: Imputed bank service charges 438 398 386 451 712 700 872
All Economic Activities 11,086 11,709 14,020 13,946 15,809 16,746 16,947

HAT : Tuvalu BUNHEEHE £



Zhick s E—A47-0 GDP IZEEIC 1,000US$ A2 CEB Y FTEFToKkUMEL S 2 5,
fth )7, 2GR, B RO TIRE SN TWA =, tEE TR AEIR & 72> T b,

Total merchandise trade A$CIF by years

Year ended Exports Imports Trade Balance
1995 221,587 7,695,814 (7,474,227)
1996 34,139 7,101,989 (7,067,850)
1997 162,423 10,190,421 (10,027,998)
1998 253,887 15,748,964 (15,495,077)
1999 183,015 12,466,323 (12,283,308)
2002 16,800 8,882,707 (8,865,907)
2001 31,737 6,725,096 (6,693,359)
2002 275,868 20,362,342 (20,086,474)
2003 147,124 24,043,441 (23,896,317)
Quarterly import values by major commodities
ear Qtr Food Alsahal & Construction Fuz| Clothing Others Total
Tobacco
Q1 BG5S, 153 20,005 474,471 224,445 &6,.204 | 1,272,164 2,782,043
1gga |22 530 066 7T TES 652,911 274,000 24,200 arT4sTE 2,505,714
Q3 1,064,515 270373 452,983 236,545 134,866 | 1,704,420 3,863,262
o4 1,042 472 202 571 422,064 414,997 167 969 Q93,120 3,209,204
=1 3311242 £33 215 2072929 | 1,150,077 440942 | 4 2503242 | 12 456 323
o1 1,210,852 176,847 422 545 200,437 65527 | 15145647 3,740,855
sonn |22 208 065 22801 125,116 787 9,222 244003 200,184
oz 83,460 33,405 12,032 7.474 f4,022 200,495
Q4 1,186,143 248307 530,304 380,247 212,494 | 1524488 4,144,173
Total 2778829 479 553 1,150, 557 572,071 294 717 | 3 507250 5,882 707
Q1 355,491 50,305 51,073 23,005 42,103 311,419 572,399
e oz 57,159 =pc=d | 9,606 22 37431 25720 166,655
(el 90,208 14,551 3,953 154 12,324 ik ik 186,226
Q4 1,234,731 251615 296, 036 102,54 237791 | 2676799 5,489,513
Total 1,767 519 362185 1,080, 555 126,367 329649 | 3073588 §,725,096
Q1 1,070,327 164,431 535,715 536,651 66,751 | 14904669 4,051,574
sonz |22 995,999 157 812 1 096, 537 £94,082 154222 | 1,407 3212 4,508,070
Q3 1,123 614 281 564 1,852,554 517,94 135,361 | 1 624965 5,536,026
Q4 1,505,495 327 675 1,367,725 531,164 180,442 | 2,236,193 5,238,672
Tt al 4728435 934 482 5 155,661 | 2275 843 536,782 | 6673139 | 20362342
o1 1,124,624 234,027 2,404,526 £20, 654 246,045 | 2,428 401 7,135,500
sonz |22 1,415,240 268,243 1,294,702 FI6,497 237,192 | 2,162,091 5,127,074
oz 1,460,797 274425 TEA, 470 560,094 244226 | 2953715 6,251,732
Q4 1,260,557 142 §32 254,828 305,342 170,142 | 1,702619 4520 126
Tetal 5,271,324 916,327 5,312,826 | 2,334,627 595511 | 9312826 | 24,043 441

2003 HEICBIT D aET 4 T 4 DEGAE FAIZA—AZA FF U7 (8,704 T Au$). 7 4 ¥ —
(7,779 T Au8)., ==2—Y—F K (2,886 T Au$) RWTHA (1,593 T Au$) LLFH

[, wE, KELR>TND,
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(V)7 F 7 FI2RBIT B BH R St H S
WKIZ 2002 4 Census 7 —# 6 N ARG L OHERE 2 IR_X—VIORT, Zhic kb &4
B OE PGB EPHIL, 2002 4 Census K C7 7 FEREED A E) D Funafara [5I(2
JET 5 22 4 %R\ 2 4,470 4 Th D,

Resident population by quarter and years

Quarter 1998 1999 2000 2001 2002 2003
First 10040 10334 9288 9556 9480 9632
Second 9953 10476 9921 9436 9493 9675
Third 9969 10485 9717 9529 9417 9989
Fourth 10339 10508 10011 9934 9962 10282
Growth rate 27% -09% 25% -0.8% 1.9% 3.2%
Resident migration by years 1998 1999 2000 2001 2002 2003
Migration In 2033 1999 3045 2589 2813 2835
Migration Out 1899 2235 2926 2777 2700 2617
Net migration 134 -236 119 -188 113 218
Net migration rate (per 1000) 13 -23 12 -19 12 22
Resident births and deaths by years 1998 1999 2000 2001 2002 2003
Births 233 231 231 197 156 185
Deaths 94 84 109 86 87 83
Natural increase 139 147 122 111 69 102
Rate of natural increase 15% 15% 13% 11% 07% 1.0%

Total enumerated population and resident population by island and sex (2002Census)

Total enum.e rated Total resident population
population
Island Total M F Total M F
Nanumea 664 305 359 855 397 458
Nanumaga 589 276 313 709 342 367
Niutao 663 314 349 817 403 414
Nui 548 263 285 606 284 322
Vaitupu 1591 799 792 1309 656 653
Nukufetau 586 286 300 701 351 350
|:> Funafuti 4492 2281 2211 3955 1992 1963
Nukulaelae 393 186 207 391 181 210
Niulakita 35 19 16 2 2 0
Others 0 0 0 154 96 58
Total 9561 4729 4832 9499 4704 4795
Population in Funafuti Atoll
lsland of Tohl enum aratad T . sot | mo. ot %ot
HLELELLLIL, population Tuvaluan Hon Tusalan M ol | o Ij-gg Land Eaﬁ?-pl't,'
Vlllage Total M F |Towl M F |Towl M F |Tow m p | 0 |"OM frea
Fumafid Wland |45 2281 22114545 2130 2053| W3 75 34| 40 18 14 o| &38| 73| Wa| &
Lokl e oo i s am o 15 w0 o o 2| s
Teone si0 2w ozl sm 2@ owel & 3 3 w5 9 sl e
Fakalin w007 sm el aTt oaEs aee| 3z o2 ou| 4 oz 2| s
|:> Senala e o S| ses 2rz oz 13 om0 a3 w2z g ez
alapl ze 5@ k| ew 513 483 26 5 9] o+ 4 ol wr| iE
valaky ste 2w 2w ke 2 ozmel 15 o8 8l o3 2 4| s e
Tekavabets M3 oM om2l s e owr| 3 o2z o o5 0 4| as
Fuatia 22 43 7 o= 13 1 e e o o o o oz &

- 11 -



kB, HEEN L R FRIZLLTOED L HIZ/> TV D,

Average household size by the total enumerated and resident population

Island Total enum.erated Total resi.clent Number of Ave(n:r?:r::rlz:;\old Avera(?:sti]::nstehold
population population houholds population) population)
Nanumea 664 855 128 5.2 6.7
Nanumaga 589 709 119 4.9 6.0
Niutao 663 817 143 4.6 5.7
Nui 548 606 108 5.1 5.6
Vaitupu 1591 1309 237 6.7 5.5
Nukufetau 586 701 118 5.0 5.9
|:> Funafuti 4492 3955 639 7.0 6.2
Nukulaelae 393 391 68 5.8 5.8
Niulakita 35 2 8 4.4 0.3
Others 0 154
Total 9561 9499 1568
QFEDINAJR
Number of household by island and source of income
Island ::lﬁzﬁ:)?; In:lo?ne Wages bu(s)m::ss Fish sales Hasnac::;aft H:;l:::r Remittance ggﬁe rsa II; aar;: Other sales
Nanumea 128 10 53 3 3 14 0 21 19 2 3
Nanumaga 119 13 52 1 4 9 0 33 1 3 3
Niutao 143 18 43 3 4 16 0 58 1 0 0
Nui 108 9 46 2 3 11 0 32 0 1 4
Vaitupu 237 18 151 19 3 4 0 35 0 3 4
Nukufetau 118 6 | 45 3 6 1 1 44 0 0 2
|:> Funafuti 639 19 489 50 9 13 5 45 0 4 5
Nukulaelae 68 4 43 3 2 0 0 16 0 0 0
Niulakita 8 0 5 0 0 2 0 0 1 0 0
Total 1568 97 927 84 34 80 6 284 22 13 21
FRENS, 7T 7 TR 2 FEBMOHEIERIEITR KT 639 FTHD Z &N
HIPFA L7,
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2.1.3 TEC OFREFH OB & St EHE

(VDTEC OFEHHIL

TEC #2t& BHZ LAUFBAE DR EH i CHH S TV D DL No.2 725 No.b £ TD 41T,
BEHE) 1,040kW 125 LIEMHRK 840kW CREZEIIHIE L T 5, ERKICE DO e
Ze FaA Afmé&LT%&ﬁA&@m&W:k%Wﬁékﬁ%i#&D7)T%ﬁwﬁ{

AN = S
MR TICHD EE 2D, TRICBIEE COXKMORMEL RFEETOTEEZRT,
Fogafale (235 () % & % (i Dt 8
Initial Installed Recorded
Description Capacity
[KW] 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005
2. GENERATING OUTPUT
2.1 Fogafale Power Station
No 1(1982)|  144kW(180kVA) ARV
No 2 (1995)| 248kW(310kVA) |—248kW i;/:? 144k\Wp| 248kW
No 3 (1982)|  144kW(180kVA) 144K > W p) 8 ——248KW
No 4 (1982)|  144kW(180kVA) 144K W » |—400KkwW
No 5 (1995) used| 248kW(310kVA) 248KW P —400kW—
Mega set(2001)| 1005kW (1250kVA) +OO5KW trade
Existing Total Installed kW 928 928 928 928 928 1032 1893 1893 1040 1040 1296

AT : TEC X 0 BEHGR X OB EHERR O 5 2 1A MIER

No.1 : 2000 4% CTTRELE

No.2 : 2003 4EIZ#gfER 4, [H No.4 SH(144kW) TISafi R, 2005 A ITEHESE T CHE IH RAA R

No.3 : 2000 fFIZ 248kW BEIZE#L 2 . 2004 fFIZHEFEFR A L 7o MEBRIE IR

No.4 : 2003 412 400kW DOFEMICESL % | [HFXIH L No.2 DJnAfE IR

No.5 : 1995 {FaxE OB IT i, 2005 4F1Z 500kW # & EH#1 2 T

Megaset : 2001 F5%iE O ESMIAR 1,006kW £, EEEBH A4 ) L 0 KBS (ACB) RIS

L VAR TOEL M T T ANRRAEL, L% S REOFRENIAE Lo, BEE 5]

HY 500kVA OfEEZ FRFCH 0 . BIEFHEA S TRy,

2003 - 12 H OFRKE S0 TT4kW (Pl 8%) THHZ LE2BE R D L. B ERM

%%%1é®ﬁﬁfé%@ﬁﬁabﬁmﬁw¥9?U@ﬁﬂf@%%ﬁﬁfwékézéo

QFBEOTHI

77 FOBNFTEOTHNZL, TORBE/NSNWZ ENOE ETX—ATHRBEEZD
b, bo b bEEOENHERMRESRICHT OFERE, ELITEMEKRE) L2 KD
D I2 O DAFERR ETHER R E T S HRIVIRERE Y, L L7 T 7 FICBIT 584
FIEE D D EBIFTRE DO R RE/NIGFHHI SN TE T, a6 Rizs &Wkﬁﬁ®ﬁ#£
PRI TN D, TEC OFEREHFGFHENC JAuiX, FERFEO FHNIL, HKREITHER & &
A5 IRFIC BRI E 4 FEif L CHURF R D g KEE ) 24888 L | ﬂ%mmkﬁﬁ®¥ﬂ@04
&lm#%%&ﬁ:iéﬁ%ﬁﬁﬁ%ﬁ%®%%%fﬁ ATWD, FEFRGH TIEH
DM, HEOBELTICL D720, ZRIFERBLABEICIIRLRNEDEEZLND,
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ZOTEMEICE LTV D HHIMAR LR OMEY Th 2,
- HT A DR X 4y 184k W 1 2004 4F 7 A RICKEAR T 5044
- BEEILRRBETER 18KkW @ 1B T AN Fax H1. 2004 4N IZFI I B AA
- JiEimZ (NaFICOT) OmEEEER 75kW @ 2004 4 (4 H B 4A
- PETEERAH (Wharf) 50 80kW : 2006 F-H 7 T &
2R BHRBEE OMO T 72 Z3RHIEIMNT S O & ZAERIN TV R WEERTH D, MEFHK
(Maritime School) ®O4&# OIBEIZ DWW TILBIBRT 5,

KEIZ TEC AR L7 REREEHERE O 5 ©H, &b HEN L Bbid 600kW X 4 Hi%

& — A DMWMENBFFRICHT TOE %ﬁﬂ7/x%r¢o::fiﬁx@ =R RO
R 6.02% & AL TND DY, BEMURERITEAND LM ATBEICR> T D,

HEDMOERIT mﬁbkiowg1%6$ﬂg2m3$£ﬁ:kw1$m% It 8 Y
HORTER10% T B R, 5 TH —MEURE 9% 42 T\ 5, ;e KES) (1 FFFE)
@@U%ﬁu;ﬁm3$$w@6$?$$8+wa5&¥ﬁfﬁ£ﬁ2$%m9%%ﬁzf
WHIRIL L 72> TV D, Z 2 2HEMOMBORITE L, (&KL Appendix 4)

TEC I CwalEs Rl

FOGAFALE POWER BALANCE (600kW)

3000
2500 | /\/
2000 —
1000
500 M //‘\/\\’\L

0

1995 1997 1999 2001 2007 2009 2011 2013

-500

-1000
Years

‘ —e— Total Demand —=— Total Gen. Capacity —+— Power Balance —s— Existing —— Standby Capacity

AT : TEC JEEEMRIE 2D —FEEMNE LS D

ZHUT LD L 2004 FELIRREIL, KBV EEREL LRD TP TH D720, FHHEEE
72 EOAMHIRZITORWRY | A EE2 A U ATk E o TnDH Z &, F72 2007
D 2009 FEOIE, AEHINCE Y | LRORBDH 2 P LAEREIZTFHRIEE L, 2012
FIZITHERENZ K 5 LEIA DN D FEN THEEIND,
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(€)]3:5 0 (%’%
mif L7~ TEC 12

R D BEER)

TEAE KT D

TEC ¥ & i i 0 = 1

=2
FELEX

AR A 2 R E AR,

(B LR EMGEH R K 1% 80% &7 5)

Forecast
Description
2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014
1. PEAK DEMAND
1.1 Existing Consumer 820 1163 1233 1392 1476 1565 1659 1759 1865 1977 2096
1.2 Waiting Consumer
1) Private
2) Commercial 75
3) Government 202 80
TOTAL 1097 1163 1313 1392 1476 1565 1659 1759 1865 1977 2096
2. GENERATING OUTPUT
2.1 Fogafale Power Station
No 1 (1982)
No 2 (1995) 120 200 200 200
No 3 (1982) 200 200 200 200 200
No 4 (1982) 320 320 320 320 320 320 320 320 320 320 320
No 5 (1995) 200 320 320 320 320 320 320 320 320 320 320
Mega set(2001) 0 /
(Subtotal of Available Capacity) 840 1040 1040 1040 840 640 640 640 640 640 640
2.2 New Power Station
No 1 (2006) 480 480 480 480 480 480 480 480 480
No 2 (2006) 480 480 480 480 480 480 480 480 480
No 3 (2007) 480 480 480 480 480 480 480 480
No 4 (2008) 480 480 480 480 480 480
(Subtotal of Available Capacity) 960 1440 1,440 1920 1920 1920 1920 1920 1920
2.3 FIRM CAPACITY 320 400 1040 1520 1320 1600 1600 1600 1600 1600 1600
2.4 TOTAL AVAILABLE CAPACIT| 840 1040 2000 2480 2280 2560 2560 2560 2560 2560 2560
3. POWER BALANCE (2.4-1.1) -257 -123 687 1088 804 995 901 801 695 583 464
4. MAXIMUM UNIT CAPACITY [K| 320 320 480 480 480 480 480 480 480 480 480
5. STAND-BY CAPACITY (3-4) -577 -443 207 608 324 515 421 321 215 103 -16

HiAT : TEC Power Balance 600kW

Frax e Bk No.1, No.2 % 2006 4|
Brak s Eikfn No.3 % 2007 4% &
HBrax gkl No.4 Z 2008 4|
BERY% No.2 1% 2007 412 TR
BER% No.3 % 2008 4EY2 TR

BEF% No.4 I3

LA IR 7

CRXIE

T
CRE

BESR No.5 1% 2005 412 Megaset kL — R CAFFED 5OOkVA(400kW)“C|E§Tﬁ@2
* Firm Capacity : B K& B MEFE 2 4th oD fe A S B fifss 1k L 7= 3%

Z Z C TEC IZ Firm Capacity & L CT%
oG SR BINT T i 2R A A 25%%&%?6 Z LIS TS, FHER

YA /\-/r

o HI
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D 80% & EFR L TWVDAEIZONTIX, ARHERHICHEENS LI LB 2 5 055 W el ORA
ERIEICEZDZ LT bane Bbh b,

2.1.4 TEC OEERM OB & i tEHE

(DEL B OB

T x A7 7 VEORERMITET 11kV SHEr — 7 L o EEE X TR S S
ARV 7T A, O 14 EFTHLRICRERLE A ER AR E SN TWD, HLES
pN—T7RAERIIRAET, Bhd 2 RFELE S LT\\5, FEMREME 7 RITF MR
PHOR T & W ETHELS O AR O T, Iy MU — 7RSI R, o THE
i e i74—&~ﬁMkﬁoTLiw%m&%fé%ﬁakﬁéUxﬁﬁ%éo
SN %%ﬁﬁ%ﬁm B I TRV,

Bl — 7»@@mu %%ﬁ_rﬁﬁﬂi@w BLEE 7 — 7 /L OBGER T S AE F IR U
DRERIE 7 I B ST, Z O%IE R OYRIEEE O 72 O BALE D5 O & DO
m:@aénfwé#mﬁﬁﬁ%xﬁ%%ﬁéhfh&m W TH—TNORIEET-1E

KEHTRO T2 D O E T IXFEIEII D20 FOPLLDEEL A D, BLEMIZIZIAT —
TV AR S TICHHHEGER H 5 WITHAT 5139 MRFENTH S 9,

QELER M —E & b T EERT
TEC HADEEZH Y A MG L TR LBV FIFEET 5, (Appendix 5)

D7 —7 VikiE—% & bt

SUBSTATIONS length (m) | Origina install | COST/METRE CABLE TYPE
Powerstation - S/S No 1(Philatelic) 600 1982 AUD22.59 |PILC Al 25sgm
S/S No 1 - S/S No 1A (Kavatoetoe) 1600 2002 AUD18.02 |XLPE Cu 35sgm
S/S No 1 - S/S No 2 (Near Faimalaga) 500 1982 PILC Al 25sgm
S/S No 2 - S/S No 3 (Near Lota) 600 1982 PILC Al 25sgm
S/S No 3 - S/S No 4 (Near Semu) 500 1982 PILC Al 25sgm
S/S No 4 - S/S No 5 (Near TCS) 600 1982 PILC Al 25sqm
S/S No 5 - S/S No 6 (Near NAFICOT) 900 1982 PILC Al 25sgm
S/S No 6 - S/S No 7 ( Near Laisini) 1300 1996 PILC Al 25sgm
S/S No 7 - S/S No 8 (Near Lui) 600 1996 PILC Al 25sgm
S/S No 8 - S/S No 8A (Fetuvalu) Fault** 1200 1996 PILC Al 25sgm
S/S No 8A - S/S No 8B (Te Ausaga Taupaka) 1600 2002 XLPE Cu 35sgm
S/S No 8B - S/S No 6 (Near NAFICOT) 4700 1996/2002 AUD18.02 |PILC/XLPE Cu 25/35sqm
S/S No 7 - S/S No 9 (Near MET) 4300 1982/1996 PILC Al 25sgm
Powerstation - NGO Transformer 253 2004 AUD15.65 |XLPE Al 35sgm
S/S No 4 - NPMH Transformer 200 2003 AUD15.65 |XLPE Al 35sgm
TOTAL 19453

HAT ;. TEC 2tk

CTCRERAIIANA T4 b LEKBIGER THE X A — V2%t o FBEME ST
IR ELEM TS L TWA R Th 5D, FoEaXEITE~ &g L—R7 Y
7 FHE LTSy BT,
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VAL LR

S/STATION SITE YEAR INSTALLED YEAR UPGRADED CAPACITY COST
NUMBER (KVA)
Generation S/Station |Infront Powerstation 1982 South Transformer - 1999 750
North Transformer-2004 750
Two Switchgears-2004 NZ30,778
NGO New Govt. Office 2004 500 NZ18,600
1A Kavatoetoe 2002 100 NZ23,134
1 Philatelic 1982 Switchgear -2004 63 NZ15,389
2 Near Faimalaga Resi. 1982 160
3 Near Lota Resi 1982 160
4 Near Semu Resi 1982 160
NPMH Hosipital 2003 300 NZ28,889
5 TSC 1986 Switchgear - 2003 60 NZ15,389
6 NAFICOT 1982 160
7 Laisini 1996 60
8 Lui 1996 80
8A Fetuvalu 1996 80
8B Ausaga Taupaka 2002 100 NZ23,134
9 MET 1982 160

HET . TEC f2ftE

ZOHL SISTHNBRAEKBEELFTHL, BAEOHBUFITE 2R AEEL LR &
1,643 k VA 1ZxF Lig KEE 1 852kW X B 75 2350 67% ZFH Y UASHB) R I IAEHER) L~ L2
»H5b,

(Wmcw&h%éﬁﬁ L ash

B EFE DA LT & S RIKHE O T OB FEEFHHERAH S LB CTh 523, TEC 1THIE
%ﬁkLfﬁﬁﬁﬁmﬁﬁﬁﬂmkﬁmﬂm%77x7x % . 5000V i alEREEE 4 48
i LT\ 5, BUREER T H EIIIEMBEIZ VD3, E@E&ﬁ%ﬂafﬂﬁ?@m@f_&bEﬁm
RS D HPHIXIR D TR Y | A O Sy & E I TS ORI EE (F] 2 7Y
v UERIET AN =) Tl %%ﬁ?‘é%%ﬁ%*ﬁaﬂ%é%%#&%.60

2.1.5 MBI DOEIR

7F 7 FERIEEO BRI H IXIHEEETH LA XU ARE LT\, FRC
1982 FLURE & EU O SHRIC KL 0 AR B E R O 03T, TEC B4 5 Tl
FHBMOEL o572,

2.2  AFEOZAEEEEH

2.2.1 A%

Y VENZEBWV T 10,000A$L0L o7 v v = 7 i MOPW (Ministry of Public Works) 3
BEETHZ Lo TN D,
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222 FE
FERMEALR LD L 5> RREREIILETEFTEICE EEhERSNLTWD

2.2.3 EBR IOEMMKHE

TEC O#fir L~vid, AR TPiaad TGS L72IRY T, # U ToEER R 7 = ¥
=7 MRS TELORBMEEHEN L H DD L B2 T END, BARM G0 - FHoO L
AL E LU R AR-OR BB A OHERFE PLRE NI IAIR AR R T D L EDR D D,

2.3 AFEHEFNFICE S LERHIRE

AN O S AR I BERR TS FE R 12 M S C A MO NG 2 B4 600kW~900kW 2 (2 /3
SIS U A FHEMIFEIL 500kW~800kW FLE) DT ¢ —B NI B 2 0] 2 5 4 4
\ZH - THERERE LA E %# TERL TS ZEIZdh D, ZNHIZIFEICfFE LT
BERR B FEAR ARl & OBk, Bl — 7 /LRme & O, £ R AR 2 Bl Bk
fifi DHEER | %&W&%i%%&ﬁkioﬁﬁ%ﬁ Rl N DOBERRLVNCER 7 1
T KR E T el BEE ) T EEE SN D,

231 74 —EBALRERME

WVERT 4 —ENLRBRME

4 BOT 4 —BARERMHAE L, BENDHEPH (HEEZA & 500kW~800kW F )
TIE, 2287 N CREMEIZ2@MERE S » o — VB KD @l C RN 72 A3 R ) 2 E
LB O MEME B2 DD, B, BRERAT —Er= o P 2R 58
A BUEBERBICIIEBOZ AR (X7, BURE., BN 7, dHEHEZmEi) 2
BWRICHET OLEND D, RBEEBEITEEZAHRICLL TR LT,

O HERRBHIL IR B (R

WERRIE TR OIREL & > 7 13 10k 2 25D 20kl Td Y | REHEEENSIZIE 3 BIZ 119
Zrra—Y—H (10kl) IZL2DT 4 —BLHMDZAZIT-> TS, AEEEERIC X0 Rk
HEBEIIBENTFEAASNTHEIML, TOERAEIZON CTEREDHRIZET D L HiAENS,
T THREEZ 7 13 20K FHY B A 2 ABLE RN /2 & L L BITHRT OV ERNHDH LBERD
N5,

2.3.2 FAEHEER X OB EES

(DFRBEER M RIRERER

ST BB R (i oD IR P B A (B T R R LS X 0 RS S0 R B3 FEERBIT xR L
T 1ETDITRARMIE L 72 5, FICRERRESIE B 1 miB XOT A& A, BAIK
Ko TIEAMIHEREEZBNICE 5 1 mENER2G50H V155, o THR A EXH
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FABCEARIT 4 KOLAE SHARWL 9 EH D, T2 THHD 2 BFHNETEADORRER N
IR DA 2000A Z#H# % 5 DT 3000A DM ERRR A2 ZET HMNEND 5,

Q) F-Efw

WIZT AT 7 7 VEOBERHELEIL 11KV TH D Z L0 b ik S ERifOREEL %
400V k& L7eh, SHERMAMNE L 70D, 2 2 CIEBERELEREAILE Y LEEY O 2
+ﬁk&ofmé EnD, HAMICHRBERE 2 KT 02/ I N—T1T050F, 23
? 1500kVA FEEFE#REER DDNEYTHDH L Bbh b,

@anﬁFM%ﬁk;U% & DR

Z OFLEBRINITHTER DR BRI O OES) & BER BRI O OB 28k L, 1o
Bk id BB AR (i~ ﬁ@ﬁ@t@@%ﬁ#%éoi?znmﬂfb7/x®1mV%Fﬁ2
ANNE L 72 %,

RICHERILE AR v bV —7 ~O5 AR EGIEE 2 mA % e 2 5753, TEC (T2 0=
BN T & BT 72 1SR 8% Wharf (BERRR) (23 LT, BlEERR R S FERE 0O 1 X 1578
BT D0, HAREBREEZHELEZVWELTNDIOT, TNHDOT7 4 —F—i (57FE
) MEDIZ2HMLEL 2D, A TRERFERM D 11kV 1l 2 FHt & OB nnEE L 72 %
7o 21, 2 RHDOT AL AHE 1, MBME 1w, FMBRER 1mEREERD, UErD
11kV AHOBLFER ITF 11 i CRFRA &I 400A L 725,

(4)Z DAt BEHE R

LRI & U Clidfxy FIENE Z N 50, EIRRIEREE L T — X aX 7, ik
REDRGEY L—EEn X 772 ERNETEZOND, ZNHITBERR S E O T 1 flfHEERE
THEMATEZDLO9ME M PC Y AT LATHETEX S,

2.3.3 HEERBEEBH
(QDES =3

BRI ERR R A AT D F R, R EN R EAR R RE ., A% O 11kV S
PR, MR B O RENORAERE, EEHEE, FHx ) TR ENNEL
BZOIDH, FEMIIARRE TR L BEND D,

RICEFEBRZEHRT LG, TOLERBEIT 1 #4970 ORERME =2 B
750k VA(600kW) & R iE T 5 & IS AKX 240m2 (12m x 20m) & 725, @& S TSGR & O
HENWERDLNB, BR My 7 TImBETRSEBZEZADND, 2L, KIFZL—r~D
Bl b E L 72D, Fio, FrE i H ORER BRI m S 50m2 (5bm x 10m)
L%,
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WIZ 11KV S EREME=IZFE L < 60m2 (bm x 12m) &725, 20 253 1 HITHE
D2 ERAHETH D, N 2 TR @ﬁﬁb#@&%f@m5miwm¢éﬂAﬁﬁ&é
HAAARIE=IX PC IEHOEMR X 74E 2 XRRE L% OO EEA 7 ¢+ 2
HIUX L <, 3 NREOEEZER EABET 20, 2 2 CIHRERERSE & R%mEL28E L

Too PE- THBET DEMEES OPERLE LT 1I0m2BEESE T2 L L AREL 2D,

QFHY T
EHEBIFRBROLAT U M BUTEREMEME S IBHT 2LENET L, R

T U T & FARNICHRT 256, BERIEE2K 140m2 (Tmx 20m) THDH Z LM HHHEIR

AT Y TRRLEERDN, EBRELREOLAT U e S L LRTIVTAEMN 2 E A
BRI ERBNIC T 0T R TE LD,

BB IE~TH R
PLEDNSBEOENEEIL, FFT Y 70 140m2 250 T 540m2fRE L 72 5,

(4) % DR

Z OERICITEBREFICKH 30 AFRENFEET 2012z, BRMEHOME E 213840
KENNMCREFE S OERM R 22 <RI L TL B, #o TINSITHIET Bk, B
ZITFFEE, M L, AIEFEAKWLER, BEES, BRI, WKOITERR . B &)
IRAT R N EL L T2 D,

284 BESr—TINFxy hU—7
T HT7 7 VEICBITHEAED 11IkVEE S —7 VDU A2 b EBAEORR AEER I OT
v I L— RNEE —EITRT,

11kV BB — 7V ) Ak & AE1E P58

SUBSTATIONS length (m) [ Origina install | COST/METRE CABLE TYPE CABLE TYPE
Powerstation - S/S No 1(Philatelic) 600 1982 AUD22.59 |PILC Al 25sgqm XLPE 60sgm Cu
S/S No 1 - S/S No 1A (Kavatoetoe) 1600 2002 AUD18.02 |XLPE Cu 35sgqm XLPE 60sgm Cu
S/S No 1 - S/S No 2 (Near Faimalaga) 500 1982 PILC Al 25sgm XLPE 60sgm Cu
S/S No 2 - S/S No 3 (Near Lota) 600 1982 PILC Al 25sgm XLPE 60sgm Cu
S/S No 3 - S/S No 4 (Near Semu) 500 1982 PILC Al 25sgm XLPE 60sgm Cu
S/S No 4 - S/S No 5 (Near TCS) 600 1982 PILC Al 25sgm XLPE 60sgm Cu
S/S No 5 - S/S No 6 (Near NAFICOT) 900 1982 PILC Al 25sgm XLPE 60sgm Cu
S/S No 6 - S/S No 7 ( Near Laisini) 1300 1996 PILC Al 25sgm XLPE 60sgm Cu
S/S No 7 - S/S No 8 (Near Lui) 600 1996 PILC Al 25sgm XLPE 60sgm Cu
S/S No 8 - S/S No 8A (Fetuvalu) Fault** 1200 1996 PILC Al 25sgm XLPE 60sgm Cu
S/S No 8A - S/S No 8B (Te Ausaga Taupaka) 1600 2002 XLPE Cu 35sgqm XLPE 60sgm Cu
S/S No 8B - S/S No 6 (Near NAFICOT) 4700 1996/2002 AUD18.02 |PILC/XLPE Cu 25/35sqm| XLPE 60sqm Cu
S/S No 7 - S/S No 9 (Near MET) 4300 1982/1996 PILC Al 25sgm XLPE 60sgm Cu
Powerstation - NGO Transformer 253 2004 AUD15.65 |XLPE Al 35sgm XLPE 60sgm Cu
S/S No 4 - NPMH Transformer 200 2003 AUD15.65 |XLPE Al 35sqm XLPE 60sqm Cu
TOTAL 19453
SIS to Gov. Office dedicated line 250 XLPE 60sgm Cu
S/S to New Wharf S/S 4300 XLPE 60sgm Cu
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T BEEHOTNNATA NLEA—TNVEBES A =D H DIRE THALL TV D,
HWEODOEHNEITECHN L —RT v T LIz LTnD7r—7 LV Thb, i FE2{TD

HEOD 2 r—70%, BUNITEZ EFERREIEERFERICHEECE 2HMEE
ﬁf Bl B8 A 2 5 &0 CHETREGE N STV D Th 5,

SN m*btio CEE S — 7V OREREIRIERRALE DS KR & 2 WIS R R TE T
RN, ZO5|E A FIIHEAICITREEZ SO THY R BEANLETH D,

2.3.5 BB AR

(DTEC D#Rersz A3k i

TEC \ZIXHAET 4 —BMOT A # > 7 L LT 10KL ORGEMTL X v 7 73 2 FFhE S
TEY, ZABEX 10KL 2 — Y —T3 HEL > TWND, 1o THaXT 4 — B FER
6 LTI A B 20KL FRE D Z o 7 iR {H DRSS & 72 5,

Q¥ % D A R LS AR DB

7 F 7 FEREETIEIE T O A HEA iﬁﬁuj\bfi\)@ Z OEAF ML British Petroleum
(BP) 2% Ff>T\5%, BIEDR fild, HRIHG 6 A > FELE TR 200m T2 DR
NIAEIZHD BPOF 7 v — RNIC—HZ A ZI0nbF 77— —Hlp U CEHENER
FATHFE Z & IR LTV D, BRRERIE T ATE 2L LPG, ¥ = v MK ST
YU, Ta—EARO 4 FT, ZNGUAOMEZIMAT LA X v 7 BEW

WFAEN B L T2 D, ek, AMBEOEH LTIZEMN, =2—Y—F 0 R, 74 V—,
V/iaﬂk—/l/ii&f“%éo

2.3.6 B S O BB

TEC 13X OEAMERFE BT, RIS EHBL TV DI THoz, L LREER
TERIEHR D X 5 2O 7 1 v e 7 Mok L CIEE4. AB. RAEHRES GRFHEHL,
B L ~OLHERE, TREHEAZ L) mTHBE X 23S E Bbn s,

Fio, BERMEAROBE R L2 LT TS T4 TRMAHE L ESE 57200
RRAMERFELANT . SIS AAG SRR Sl R AR R O AP E S IRICBET 5 2 w7z &
ZOMEIZBR AR LTS E RN 5 RICE L TOEBEEZ1TV, TEC OFHE %
FOMEISELZEEF, ATVl FOFITHOREEICHOLIERTEELEZ LILD,

7p¥, AREENLY SVEO PWD (AFER) OBEBOL & TESNLD,
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FIE RIELERE
3.1 Y SVEOBRESELE X RE

BREEAE SRS OV T, Y L ER FE R R o K OVBR B2 B [T 0 Eha Al ki Re
7 E R LTz, JICABREBIALABEETA KT 4 2 E 2. HFETY  OVERAREVER
BEHOBRBEFEFERLEE VSV EIAO HREE AT 5 b EZEMIZIT IEE ([2/1%)
DODARBRZITV, K70y MRRRBICERREEL 55O TERNI & 2R
THELEHIC, SHEELBOEFICNEL 5 HETIEORES I TTo 72,

3.2 JICARBEHIFEEIA K7 A /1220 T

Y oVESNEEIZ T, Y oOVEINS S LA 4 1 BB HEAT S 7z JICA BREEfE=id
BUA RT7A » OBERAEAT T, TOER, AFEDOEGFE RN DY 7V IE BB B 5
IZESE | EIA BSRERT v Y= MIOWTIE, BARMAO G AN S E R R K
WEZITDZENAMRERD Z ML, AT ny=7 MZBWTIE, BRIy 2 VE
RUAMERLHE DBRBE B AW S F OKRBIUFICET 2 MEOHIRIT 8 ARERDZ L, £
7o, WMERIXIICA 7 4 U—FFr & b 2 L amBl L., Y VERIO TRERRT,

3.3 WREBROITEHREES
Y OSOVEIZ B D R BE B R O 4T BB BT FE T I B % ER B2 4 (Environment

Department) Cdb 5, T Hi/TEICBHE LTz, TRICERBEE BIROITBARERE O/ %2 7~ 7,

WRE %X

Prime Minister

Secretary to Government

Director of Environment

Permanent Staff Temporary Staff
2 Staff, 1 Clerk 4 Project Officers
2 Waste Management
Staff
8 Labours
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AFH4E TliX Director of Environment ¢ Mataio Tekinene 5 $ B #2200 & BV Fid& 2
1To770 UFONRIZFEIEDDOIERICL D, ZOMBK IS H4035 &Y | Director of
Environment N EE R RIEEB O .l & 72 o TEREBBROIEE ZFFE L T\ 5,

3.3.1 REEBIROER - HHl

Y oVENIZEHERE O AHE LB RV, UL LBIE T8REE) Y580
DRF SN TEBYVEAGFIESNDETEELEDODZ L THD, EATIEHZ VWA, National
Environmental Management Strategy(NEMS) 23 Er521Z B3 2 Fe AR 22 F k2 R LT
V. HEREBECRE, BEEMLHEFIZOVWTHEER LTS, T TH LY IVET T
7 FRMEII RS 2~4m L7e < R TR b CO2 PEHITFE O HIERIRELIZ K 21
FRAOEEEZZITLEINTEY, #ERERCEIST 2B 0EE < KE#EEEHE L4
E DOXHARBUT & Z KRB LA FE TV D,

3.3.2 REAOHEENRIL
BREEE D HUL & 725 TT 2 TV D BREEHESFUE PR OTEENILL T OB Y Th 5,

1. HIEKIRRALEEOER~OBMBIE Y 7 77 AOxfT, BARMIZI3EmE E5-REESLR:
Sea Level Rise) 3 Hlr & 72> T %,

2. BEZEMILE - EH

RO IH - BEFEYOINLE « BEEFIITH T 2> TERL TWD,
BEEMHEELOT=42 ) 7 BHEHZIT> T\ D (777 FRIEOEITHR N
&2 AT 10m &R RO A R ALIZIER < FULEE L V) 10km B 7ok dbin g =
HDEAFETHITE LTV D, BEAML 21T > ThRWnTed . THTEREA ST
WD),

FIAF T Bk AT AFETLHENZHRE L TV 5,

R DEWRZ B 27> TWnD (LR, BKGK, BFTHEKE),
ERBEFY ORI Z 35 2 70> TW D,

FEFERE) DREBHAL L A 35 Z 72 > TN D,

AEREFEYE B, Ny T ) — ERESR, 20 E2—%) O ZIT>TVW5,

3. International Waters Project IWP)DiE#E) & L TR FE/KIk D75 YLRh (LG E) 4T > TV
%

4. EHEEHIRRE T +—7 A, BRESHE. TOMERAREHICLSML TV D,
TFTFBRIED T 7 — 2 h AT R BT IEE ALK 15km 12 M 5 H RO F F O HIEERE
DHY | REXBICIHEEIN TV, Zh b0 BRERERIROEI G RES OFTE T
%, X-SDF |2 B ARG Ik D HEARERE (R CHHAIZERS) &R d,
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-RSW 7 7 FERiE DO BB AR X

LLEISE AT 7 OVIE OATBG RS K OBREEE OTRBMRIL & Y 2V EIT JICA BBt
RBLETA T A L ~OFIENFETH Y . K7 Y=y MY LRI A A& O %t
JISRENNTH D LB BN D,

3.4 ERYVA FDEEL EIA
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# 1 TEC FHHE%E 600kW 4 & (GREFRE 1D 80% % 1 e K & L THERE T =R 25%#ERF)

F fale Power Sector Master Plan in Tuvalu

Installed/Operating Forecast
Description Capacity
[KW] 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014
1. PEAK DEMAND
TOTAL 774 1097 1163 1313 1392 1476 1565 1659 1759 1865 1977 2096
2. GENERATING OUTPUT
2.1 Fogafale Power Station
Subtotal of Available Capacit 928/760 840 840 1040 1040 1040 840 840 640 640 640 640 640
2.2 New Power Station
No 1 (2005)| 600/480 (80%) 480 «— 480 480 480 480 480 480 480 480 480
No 2 (2006)[ 600/480 (80%) 480 480 480 480 480 480 480 480 480
No 3 (2008)[ 600/480 (80%) —1» 480 480 480 480 480 480 480
No 4 (2010)| 600/480 (80%) —»> 480 480 480 480 480
Subtotal of Available Capacity] 2,400/1920 480 960 960 1,440 1440 1920 1920 1920 1920 1920
2.3 FIRM CAPACITY 320 320 720 1040 1040 1320 1320 1600 1600 1600 1600 1600
2.4 TOTAL AVAILABLE CAPACITY [KW] 840 840 1520 2000 2000 2280 2280 2560 2560 2560 2560 2560
3. POWER BALANCE (2.4-1.1) 66 -257 357 687 608 804 715 901 801 695 583 464
4. MAXIMUM UNIT CAPACITY [KW] 320 320 320 480 480 480 480 480 480 480 480 480
5. STAND-BY CAPACITY (3-4) -254 -577 37 207 128 324 235 421 321 215 103 -16
6. Reserve Factor Reserve Ratio 7.9% -30.6% 23.5% 34.4% 30.4% 35.3% 31.4% 35.2% 31.3% 27.1% 22.8% 18.1%

# 2 TEC FHE%E 600kW 4 & (GREFRES1 D 100% % Ef i K & L THHE TR 25%HEFF)

Fogafale Power Sector Master Plan in Tuvalu

Initial Installed Forecast
Description Capacity
[KW] 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014

1. PEAK DEMAND
TOTAL 774 1097 1163 1313 1392 1476 1565 1659 1759 1865 1977 2096

2. GENERATING OUTPUT
2.1 Fogafale Power Station

Existing Total Installed kW 1040 1040 1296 1296 1296 1048 800 800 800 800 800 800
2.2 New Power Station KVA

No.1(2005) 750 600 600 600 600 600 600 600 600 600 600

No.2(2008) 750 600 600 600 600 600 600 600

No.3(2009), 750 600 600 600 600 600 600

No.4(2013)| 750 600 600

New Generator Total kW 600 600 600 1200 1800 1800 1800 1800 2400 2400
Total Installed Capacity kW 1040 1040 1896 1896 1896 2248 2600 2600 2600 2600 3200 3200
Reserve Factor kW 25.6% -5.5% 38.7% 30.7% 26.6% 34.3% 39.8% 36.2% 32.3% 28.3% 38.2% 34.5%

#3 T00kVA (560kW) 4 & FREHESD 100% 2 EH K & U THE TR 25%#EHR)

Fogafale Power Sector Master Plan in Tuvalu

Initial Installed Forecast
Description Capacity
[KW] 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014

1. PEAK DEMAND
TOTAL 774 1097 1163 1313 1392 1476 1565 1659 1759 1865 1977 2096

2. GENERATING OUTPUT
2.1 Fogafale Power Station

Existing Total Installed kW 1040 1040 1296 1296 1296 1048 800 800 800 800 800 800
2.2 New Power Station KVA

No.1(2005), 700 560 560 560 560 560 560 560 560 560 560

No.2(2008) 700 560 560 560 560 560 560 560

No.3(2009) 700 560 560 560 560 560 560

No.4(2012) 700 560 560 560

New Generator Total kW 560 560 560 1120 1680 1680 1680 2240 2240 2240

Total Installed Capacity kW 1040 1040 1856 1856 1856 2168 2480 2480 2480 3040 3040 3040
Reserve Factor kW 25.6% -5.5% 37.3% 29.3% 25.0% 31.9% 36.9% 33.1% 29.1% 38.7% 35.0% 31.1%

# 4 B550kVA (440kW) 4B GREFEESID 100% & iE R K & U TS T =R 25%HERE)

Fogafale Power Sector Master Plan in Tuvalu

Initial Installed Forecast
Description Capacity
[KW] 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014

1. PEAK DEMAND
TOTAL 774 1097 1163 1313 1392 1476 1565 1659 1759 1865 1977 2096

2. GENERATING OUTPUT
2.1 Fogafale Power Station

Existing Total Installed kW 1040 1040 1296 1296 1296 1048 800 800 800 800 800 800
2.2 New Power Station KVA

No.1(2005), 550 440 440 440 440 440 440 440 440 440 440

No.2(2006) 550 440 440 440 440 440 440 440 440 440

No.3(2008) 550 440 440 440 440 440 440 440

No.4(2010) 550 440 440 440 440 440

New Generator Total kW 440 880 880 1320 1320 1760 1760 1760 1760 1760
Total Installed Capacity kW 1040 1040 1736 2176 2176 2368 2120 2560 2560 2560 2560 2560
Reserve Factor kW 25.6% -5.5% 33.0% 39.7% 36.0% 37.7% 26.2% 35.2% 31.3% 27.1% 22.8% 18.1%
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6.3 HEREY XL

Mr. Tine Leuelu

Secretary for Foreign Affaires and Labour
Government of Tuvalu

Mr. Pusinelli Laafai

Acting Secretary for Works and Energy
Ministry of Works and Energy

Mr. Isaia Taape

Assistant Secretary

Ministry of Works and Energy

Mr. Mafalu Lotolua

General Manager

Tuvalu Electric Corporation

Mr. Luke Paeniu

Aid Coordinator

Ministry of Finance

Mr. Mataio Tekinene

Director of Department of Environment
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6.4 WEHEHY X |

(1) Tuvalu Proposal Exhibit A, Exhibit B (attachment of proposal 2002) (Hard Copy)
(2) Official Note for Changing Site Allocation of New Gen-set (Copy)

(3) Quarterly Statistical Report (December Quarter 2003) (File)

(4) Census 2002 Household tables (File)

(5) Ministry Organization Structure (File)

(6) TEC Organization Structure (File)

(7) Outstation Structure (File)

(8) Fogafale Existing HV System Layout (File)

(9) System Diagram for HV Distribution (System Diagram3) (File)

(10) Environmental Assessment of New Power Plant1 (File)

(11) Top 20 electricity consumers and TEC statistics for 1999-2003 (File)
(12) Fogafale Power Balance-750KW (File)

(13) Fogafale Power Balance2-900KW (File)

(14) Fogafale Power Balance3-600KW (File)

(15) TEC Financial Table (File)

(16) Distribution HV Assets Cable Length (S/S, Cable List, Gen-set List) (File)
(17) Log Sheet Data 1996-2003 (yearly) (File)

(18) Existing Site Layout Map (detail) (Sketch)

(19) Fogafale Layout Map (Hard Copy & File)

(20) Administration Office Layout (1 Floor, 1 Computer, 1 Document, 1 GM)
(21) Distribution S/S Allocation Map (Photo)

(22) Conservation Area Map (DOEnv)

(23) Top 20 Energy Users for the Month of JULY 2003

(24) Fogafale Station statistic-2003 (monthly) (File)

(25) Fogafale Station statistic-2004 (monthly) (File)

(26) Fogafale Station statistic (daily) (File)

(27) Existing Transformers and Switchgears Information (File)

(28) List of Testing Equipment (File)

(29) Laws of Tuvalu Revised Edition 1990 Chapter 41 (Electricity Act) (Hard Copy)
(30) Tuvalu Development Plan (Hard Copy)
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Appendix4 Fogafale Power Balance (600kW, 750k W, 900kW)
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Appendix 5 EERHE—E
Distribution High Voltage Substation
High Voltage Cable Length

Existing Transformers and Switchgears Information
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1. Executive Summary.

The power plant and its important role in any developing nation institute some critical
investigations on its associated cost and benefit to the Nation.  This report mainly
illustrates the Tuvalu Electrical Corporation (TEC) current situation and the newly
proposed power plant with all the associated suspected environmental concerns that can
be formulated from this development.

The Project will introduce a new type of generating power, but also introduce some
solutions to problems encountered in the past such as waste oil, hot ambient temperature,
salt spray, flooding, noise and air pollution.

This document basically highlighted the above-mentioned concerns with some
recommended options of how to counter these concerns.

The report continues to support the idea of sustaining both the environment and the
development.
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2. Introduction.

The Government of Japan approved the June 2002 Government Power Plant Project
Proposal, which is expected to commence its actual ground work in early 2005. The
Environment Impact Assessment (EIA)' is an essential component of any Project Cycle,
and rgcommended highly by both the Government of Tuvalu and the Government of
Japan”.

The government of Tuvalu under its Development Plans’ acknowledged the importance
of a safe, reliable, appropriate and affordable source of energy to any developing society
such as Tuvalu. Hence this EIA was carried out not only to identify environmental
concerns cause by the development, but also to assist in identifying environmental
influences on the development.

A team of seven staffs from the Department of Environment was selected by the
Department to conduct the collective input study.

3. EIA Methods Used

3.1 Interviews
a Interviews with key personnel working at the power plant”.

0 Interviews of people residing in the development probable affected areas.

0 Interviews of key government personnel.

3.2 Casual Observation.
0 General observation of the different types of Trees and Animals (flora and fauna)

found on the recommended site.
o Observations of the following: -
o Waste oil problem seen on site.
o Inside and outside of all the different facilities existed on site.

o Type of soil profile and its context on some areas selected on site.

! Assist in identifying of various key environmental indicators for future monitoring purposes. Monitoring
and evaluation are major parts of any Project Cycle.

% A proposed EIA guideline was received by the GOT from JICA (Japan International Cooperation
Agency)

* Kakega 1995 section 6.3, VISION 2015 and the TEC governing Ordinance (CAP41).

* General Manager (TEC) Mafalu Lotolua, (Mechanical Foreman) Falani Boreham, (Mechanic Supervisor)
Tofiga, (Stock Control) Samusamu, {(Operator) Teavamua Seluselu, (Welder) Teuina. Noa, (Electrician)
Viliamu Itiala



o Topography of the ground on site.

3.3 Literature Review

o Literature review of the following: -

o Proposed Power Plant Plan.

o Power plant 2002 proposal.

o TEC records on fuel, oil consumption and other relevant information.

o MET information on climate, temp and rainfall.

o EIA Procedure recommended by JICA, and the Australian EIA Guide.

4. The Team

The team was selected within the Department of Environment (DOE) based on the idea
that collective findings are prominent to individual findings.

Name (Position)

Issue (Indicator)

Mataio Tekinene,
(Director of Environment).

Affected Infrastructure (looking into all the
infrastructure on site and near the site, which
affected by the development)

Enate Taua
(Assistant Director DOE)

Assessing the flora and fauna onsite, and what will
be removed or affected by the new plant.

Pepetua Latasi
(Environment Officer)

Stakeholders (Affected people) and what impacts the
noise have on the people close-by.

Kelesoma Saloa.

Looking at water supply, sources, contamination etc

(IWP Coordinator)

Poni Faavae Looking at the climate and air pollution caused by
(NAPA Coordinator) the current and the new power plant.

Susan Tupulaga Investigating the current waste problem, with
(WMU Coordinator) comparison to the new proposed power plant.

Peteli Niuatui Looking at the topography and the soil profile onsite

(Assistant NAPA Coordinator)

and near the site.
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5. Baseline Information®.

Funafuti is an atoll with total population of over 4,000 people in the 2002 November
censors. Land is significantly a very precious property due to its scarcity, whereby
Funafuti land area is just over 2 square kilometers.

Climate® is Tropical with average temperature of about 32.27° Celsius with average
rainfall of approximately 3393.1 ml a year. The drought in the year 2000 was recorded as
the year with the lowest rainfall recorded of 394.7 in Tuvalu since recording begins
in1927.

The current power generation plant is located to the east of the Airstrip and the Airport.
The recommended area for the new power station is also next to the old power plant, with
the TEC admin office and the TSEC building would be removed to give way to the new
development.

The proposed site is the government recommended site, which is quite congested with the
MET to the Northeast and the TSEC and TUFHA building to the Southwest. To the west
of the proposed site is the runway; hence the open ocean side is about 20 meters to the

eastern side .

5.1 Soil Profile.

5.1.1 Topography

The area is generally flat except for a few holes in the road of access into the site. Most of

the area is covered with grass and a few areas are scarred by road construction and buried

cable trenches where the grass and top layer of soils been removed and leaving little
mounds of stones and gravel on the surface.

Water puddles in the scarred areas indicate the presence of holes, which are filled with
water during rainy days. During king tides the whole area experiences seawater intrusion
from underground.

® Described the current situation, with the existing Power Generation
® Refer to Appendix 1 for the Temperature and Rainfall chart.
7 Refer to the map in Appendix 2
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The surface of the land at the site is accessible for the construction of the new power
plant but the area still may need to be flattened and the ground raised to minimize water
intrusion from underground.

5.1.2 Geology

Four different spots in the site were chosen to examine and research on the soil profile as
marked in the sketch map®.

The table below describes the soil profile taken from a casual digging observation on site.
The selection of spots was based on a random selection of different sites.

Spot Location Characteristics
No 1 5 meters from the
boundary 0 Medium grass growth
2 2 cm greyish soil with small size gravels
Q  Sand with stones
No 2 Edge of boundary on the o Storm Bank 1 meter high of sand with
ocean side stones and boulders
No 3 9 meters from rubble to a  Thick grass growth
center of site @ 3 cm dark grey soil with high moisture
content
a Few gravels
Q  Sand and stones
No 4 Partly buried cable trench | 0 Very thin layer of top soil (light greyish
and white) and grass
u_ White stones and boulders

If a cross section is carried out from cyclone rubble to the unsealed mini road the 4
studied spots of soil profile would be well represented.

Beneath the grass and soil are always sand and coral stones or coral limestone as atolls
have ‘coral surface™”.

¥ Sketch map as Appendix 3.
? Gaskell & Swallow, 1953; Locke, 1991). Gaskell & Swallow concluded that at Funafuti there is about
550 meters of coral limestone overlying the volcanics.
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5.2 Facilities.

The TEC is currently operates from two main buildings on Funafuti, which are located to
the east of the Airport and the Airstrip. Adjacent to the north is the MET office and to
the South is the TSEC and the TUFHA office.

5.2.1 Administration Office

The office is approximately 20X7X4 meters (LXWXH) which office to 13 staffs
including the General Manager. This office was buiit in 1994 under EU assistance funds.
This office is located on the proposed site, which will be demolished to give way to the

new power plant.

5.2.2 Power House.

The existing power plant is about 20X10X7 (LXWXH) with four engines {1X180 KVA,
2X310 KVA and 1X500KVA) installed in it. 12 staffs working in this power station,
which were 7 engine operators, 4 mechanics and 1 welder.

The powerhouse also includes a workshop and a storage facility for all equipments and
engine spare parts.

The structure was built in 1982, with recommendation to rebuild a new power plant.

5.2.2.1 Generation Unit.

The Four engines installed in the powerhouse and one Megawatt engine installed outside
the main structure, therefore total power generating capacity is about 2 megawatts.
Engines were from the manufacturer Cummins with remote water-cooling radiator

system.
The current power demand peaked at approximately 774 kilowatts in 2003, with an

estimate of 1097 kilowatts required after the completion of the new government building

and the new sports ground. In 1993 the power demand peak at around 377 kilowatts, and
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therefore the average power demand increases rate is about 6% every year.

Approximately in 2005 the power demand is approximately 1163 kilowatts.

5.2.2.2 Major Engine Consumptions

a

Total fuel consumption is about 4,000 liters per day, therefore @ Aus$0.78 (2003
prices) the daily cost of fuel consumed is around Aus$3120.00. In a year current
fuel consumptions is approximately cost the corporation about Aus$1138800.00.

Total engine oil used by all these 5 engines is about 13.6 liters per day. Oil in
each engine is change every 250hrs (approximately10.5 days); with each engine

obtain an average of about 30 liters of engine oil.

5.2.2.3 Cable Network
The current cable network made up of the following: -

;]

a

11.1 Kilometers of PILC Aluminum Conductor 25 mm cable laid in 1982 and
1996,

3.2 Kilometer of XLPE Copper Conductor 30mm laid in the year 2002.

4.7 Kilometer of PILC/XLPE Copper Conductor 30mm laid in the years 1996 and
2002,

0.453 Kilometer of XLPE Aluminum Conductor laid in 2003 and 2004,

As mentioned above the total cable length is approximately 19.453 Kilometers, with parts
of this cables runs under the new constructed tar sealed road.

5.3 Flora and Fauna'®

Most of the vegetation on the proposed site has been cleared away initially when the
tunway was constructed and also when the existing powerhouse and other nearby
buildings were built. About 50% of the land on the site consists mainly of shrubs, herbs
and grass that make up most of the undercover vegetation. There are a few pandanus trees
(Pandanus tectorius) and only few coconut trees (Cocos nucifera) on the southern part of
the site, which make up a small percentage of the upper canopy layer.

10 Please refer to Apendix 4 For the listing of on-site existing plants and their scientific names.



The site is greatly influenced by salt spray but is also controlled by thickets and salt
tolerant species such as members of the bean family (Saketa) Vigna marina, naupaka
family (Gasu) Scaevola taccada, and pandanus family (fala) pandanus tectorius which
grow further towards the coastal strand.

With regard to animals found on the project site, simply there are no large animals except
for moths, butterflies and hornets that live amongst herbaceous plants. On the ground
there are rats, spiders, termites, ants, and other smaller organisms.

5.4 Waste

All kinds of waste generated in this facility, which include, solid, chemical, liquid and

probably hazardous PCB transformer oil.

5.4.1 Solid

O Like any other work place, the TEC generated general wastes such as papers, plastics,
cans, cardboards, empty bottles, empty snack containers or takeaway wrappers and
others. These wastes are disposed in one of the community waste bin on site, which
normally collected once every week.

0 As a technical corporation there is always a tendency to produce bulky capital wastes
such as car bodies, old container, transformers, heavy metals, old machines and
generators. These capital wastes are just surrounding the vicinity, due to transport
difficulty of these types of waste to proper disposable locations.

a The Waste Management collects solid waste from the site once every week.

5.4.2 Chemical waste

Q  13.6 liters of waste oil generated daily from engines that is dumped into a waste oil
storage depot and approximately 5 liters of oil leaked straight from the engines into a
well outside the power plant. Waste oil depot has a holding capacity of 10,000 liters.
Leakage oil is drained into a well, which is leak directly into the ground. Total waste
oil generated a year is approximately (13.6 + 5 X 365 days)

Q 136 (34 filtersX4 engines) oil filters removed every year, which is dump into the
waste management community bin located between the TEC and the MET

Department.
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@ Other chemicals used in power plant for oil removal and grease after every working
day.

0 2002 was the first time to ship 2400 waste oil to Fiji for recycling; otherwise oil was
dump locally through burning, drainage to the ground etc prior to this initiative. One

load is expected to ship to Fiji towards the end of this year.

5.4.3 Hazardous

The Waste Management Unit and the TEC are still working in collaboration to identify
all possible contamination Polychlorinated Biphenyl Transformer oil and casing existed
in Tuvalu, most importantly with TEC. PCB is banned in its production under the

11

Stockholm ™ and the Waigani12 Conventions due to its hazardous nature, which is

regarded as a carcinogenic'® substance.

5.4.4 Wastewater

These include wastewater from toilets and sinks. There are two separate toilet facilities.
One in the administration office attached with two toilets used by 13 staffs. The septic
tank is located on the eastern back corner of the building beside the water tanks with a
size of about 2} meters in length and 1% meter in width. The septic tank raised above

 the ground level of about % meter high.

The other set of two which been installed since 1982 were at the powerhouse for the 12
staffs (7 engine operators, 4 mechanics and 1 welder). The septic tank was located at the
right back corner of the powerhouse with the design similar to the one installed for the

admin office.

'! International Convention on Persistent Organic Pollutants (POPs) banning the use of POPs
internationally

'2 Regional Convention on POPs

B Bicaccumulate in fat-tissues, which later cause cancer

11
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About 170 used oil filters were normally removed every year and end up into the waste
management dumpsite untreated.

New design for the storage of waste oil and treatment of oil filters should be highly
considered to cater for the new generators.

5.5 Water.

Include all types of water at the designated proposed site.

5.5.1 Rainwater.

Supply is approximately 10,000 Gallons of water, with catchments of about 140 square
meters.

Two 4,000 gallons tanks and two 1,000 gallons tanks with total volume of 10,000 gallons
of water on site, which is available for the TEC staffs to use. This water is mainly use for
washing of hands and toilet facilities. They are not recommended for drinking due to

pollution form exhaust fumes from the engine chimney.

5.5.2 Groundwater

Groundwater is not used at anywhere or for any purpose onsite or near the site, due to the
high oil contamination from waste oil discharge from engines and oil spills from waste
oil storage depot. This site ground and groundwater are classified as highly waste oil
polluted area.

The recommended site is flooded with groundwater during king tides (highest spring
tides). The groundwater rises up to about 400 mm in height at the road between the
existing admin office and the runway. Other flooded areas vary between 400 mm and
100 mm in height.

This area is also subject to waves overtopping the storm bank to the east of the

administration and the power plant building.
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The Open Ocean reef flat is about 20 meters to the east of the TEC compound, and
therefore seawater floods the arca during spring high tides together with strong
southeasterly winds occurring at the same time.

In August 2002, the TEC area and the surrounded area were flooded from waves
overtopping the storm bank between the TEC compound and the Ocean side. Report
from the General Manager confirmed that power was almost turned off as the water rises
very high in the oil drainage system, which almost reaches the engines.

Even though, the ground water is not used at the site, but there is a potential for this
polluted water to enter other parts of the lens, the lagoon and the open ocean side.

The lagoon water is desalinated, with the PWD distributing desalinated waters to
household. About 150 meters to the lagoon from the current site, but considering the
porous nature of our soil profile, there is high tendency for these oil contaminated ground

water to reach the lagoon side.

5.6 Noise and Smoke

Noise is known as a major problem caused by these types of developments, and its
currently causing some problems to the people nearby. So it is likely that nearby offices

and households across the airfield will be the most affected members of the public.

A survey was undertaken to 10 most affected households and two very nearby offices by
interviewing owners to determine the impact of noise from the powerhouse. The results
were as follows:

a Residing people and office workers were not aware of the new proposed project.

a  Office workers from the TUFHA and Meteorological Office confirmed that noise is
not a problem while in the office but becomes nuisance when you are outside the
office.

a About 60% of households interviewed commented that noise is not a problem.

0 40% of households responded that noise is only a problem when the wind direction

came direct from the powerhouse.
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Air is Generally clear and transparent, non misty. Smoke is one of the concerns caused
by Hydrocarbon incomplete combustion,

Pollution arising from current powerhouse at site:

a

Generator engine exhaust- different gases (CO, CO, NOy Particulates, black smoke,
soot etc)

NOy + SO; = Acid Rain

Met Office — Hydrogen gas stored in 2 pressurized tanks [200psi]. These tanks
maybe too close to the existing powerhouse.

Domesticated pigs — methane etc

Salt-spray

5.7 Other associated problems.
The site is too close to the Open Ocean, in which salt spray is a major problem to the

plant, causing rusting and all kinds of metal corrosion problems with the engines.

Other problems encountered by the existing system that needed improvement in the new

development.

. Excessive heat built up in the power plant that engines could not operate near to

nameplate capacity.

. Although cash flow is a constraint that contributing to many kinds of problems

such as; shortage of well-trained staffs and lack of spare parts in hand, however,

TEC had to maintain its sustainability.

3. Waste oil is everywhere at the back of the power plant.

Some of the 25 mm cables insulation is expected to be damaged during the road

project.

. The powerhouse-building infrastructure has become weak due to extreme heat

and age.

. Too close to the ocean side, there rusting is very common and sometimes cause

alternator burnt.
Safety gears are poor; including fire fighting and distress call respond
mechanisms are very poor. There are only 2 fire extinguishers spotted inside the

power plant during the assessment.
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8. Labour shortage during abnormal power conditions.
9. Lack of well-trained technical staffs in the fields technicians level, mechanics and
electrician technicians.

10. There is an hydrogen gas storage on the northern boundary of the power house
which require proper attention.

11. TUFHA Office situated on the southern boundary have also concerned on the
smoke emanating from the current power house.

12. The Kai Restaurant, situated just across the airfield also had concerned in relation
to air pollution.

13. The existing power plant and the control rooms leaks during rainy weather and
water frequently seeps into the main alternator, would cause short circuit in the
main alternator.

14. No standby or reserve capacity during pecak demand times.

15. Power station only design for small sups.

6. The New Power Plant

6.1 Proposed Power plant.

The Government and the TEC Acting General Manager currently supports the idea of
having the second proposed site as the location of the new power plant. The second
proposed site is the arca covered by the TEC administration Office and the TSEC
Building next to the existing power plant. The Acting General Manager support came

about the idea of synchronizing the old generation system with the new one.

6.1.2 Facilities

6.1.2.3 Power plant*

The numbers of engine and their sizes determines the proposed size of the new power
plant. Considering the 4 new proposed 750 kVA engines and their sizes, the power plant

required suitable dimensions.

' Refer to the Project Proposal Attachment 1 for the plan, but four engines will increase the actual size of
the plant.
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Four 750 Kilowatts engine will be installed in phases, with a spare engine and accessories
with its some social, economic and environment impacts associated with the new
development. These engines also have a running time of 250 to 300 hours before
changing of oil and filters. The engines will also be fitted with oversized remote

radiators, which can withstand our tropical climate conditions.

No water storage facilities in the plan, but need water for toilets, bathrooms and

emergency purposes.

6.1.2.4 Cable Network

The approximate 11100 meters of 50 mm cable for new cable network system to replace
the 25 mm cable will install in the area from Sub-station 1 to Sub-station 8a at Fetuvalu
to gather for the current and the future power demand. This requires a large portion of
the land to be dug out, as the old cable network goes under the road in most of the areas.

The new cable has to run 1 meter off the roads.

Even though the development will bring prosperity to our nation, there is always some

cost to the nation that needed some considerations.

6.2 New Plant Associated Impacts.

6.2.1 Before and During Construction

Before the actual of the Construction, there will work on site to remove any infrastructure
that in the way of the construction. There will a lot of noise, dust, and vibration cause by
machineries and people working on the site.

It is recommended to follow the guidelines described in the EMP?,

6.2.2 Power plant on Operation

6.2.2.3. Expected Social Impacts.

' Refer to the Environment Management Plan on Appendix 5
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1. Noise pollution to the close-by public.

2. Near-by offices will be affected by this development.

3. Lying of new cables will have an impact on household living next to the road and
the landowners. It is the responsibility of the Government of Tuvalu to negotiate

and consider this issue.

6.2.2.4. Expected Economic Impacts.
Even though there are

1. Removing of the two buildings (TEC and TSEC) at the site to give way to the
new development.

2. A bigger new generation plant is associated with all kinds of economic problems,
such as:

a. Maintaining the plant to prolonged its operational life, as it is practically
located near the open ocean side. Salt sprays and saltwater intrution from
the Ocean side will have an adverse effect on the new plant.

b. Manpower could be a problem with newly introduced technology. Most
of the TEC operators and mechanics acquire knowledge from on the job

training and short courses.

3. Laying the cable require the consent of some landowners and household living
next to the road.

4. Parts of the newly constructed tar sealed road will be affected during the re-
cabling of the new 50mm cable to replace the existing 25 mm PILC cable.

5. Cost of the existing buildings and other infrastructure that will be removed from
the site.

6. Vibration of engines generates shock waves that could affect near-by facilities.

7. New Admin office for the TEC has to be constructed,

6.2.2.5. Expected Environment Problems
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1. Waste oil generated from the plant will be increase with sizes. Currently the
waste oil problem is hard to counter, but the new plant is generating
approximately 3 times more waste oil.

2. Any fuel spills during transportation and bunkering of on site fuel tanks. There is
also possibility of accidental spills and leakage of fuel storage tanks.

3. Fumes coming from engines would affect the neighboring facilities and the public.

4, Wastewater from engines as a result of cooling.

5. Removing of flora and fauna permanently from the power plant site and the area

required for the cable network.

6.2.3.Disasters.

1. Fire can cause a devastating effect to the power plant and the near-by
infrastructures. 20 meters north of the existing powerhouse located 2 MET
hydrogen tanks, which poses a high risk in the area.

2. Big waves can cause damage to the power plant during strong winds and other
bad climatic conditions.

3. Groundwater rising during king tides can cause problems to the building and other

infrastructures.

7. Conclusion
A highly polluted site, it is therefore very risky to recommend this site for any other

purpose other than a power plant, therefore the proposed site is highly recommended.
The site selected is fully supported by the Government of Tuvalu and the General
Manager of TEC.

There is very little water available at the site for sanitary and health purposes, most
importantly emergency purposes.

Groundwater and seawater can have an adverse effect on the plant during king tides and
unfavorable weather conditions.

EIA not only consider the impacts of the environment from the development, but also

assess all possible environment-contributing impacts to the development.
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Even though the development brings many positive benefits to the nation, the EIA would
like to generally put forward some recommendations to at least minimize some of the
impacts idenﬁﬁed during the investigation.

The main objective of the new plants is to improve power generation supply to the
community at large. The minimal available in-country resources can hinder its main
development objective, which is to improve and increase power generation ability in
Tuvalu.

The operation timeframe of this plant is very vital considering the great effort put
together by the Government of Japan and Government of Tuvalu to conceive this
valuable development.

The implementation of this new power plant would not at all cause serious environmental
impacts in the long run if all environmental protection measures indicated in the Japan

EIA guideline are followed.

8. Recommendations.

1. Noise pollution should be lower than 70 db within | meter off the walls i.e
international residential classification.

2. Have a disaster plan and equipments ready to encounter any distress signals in the
plant.

3. Training for local counterparts in all fields of operation to foster good
maintenance and repair work. Manpower upgrading to reinforced the following
key areas:

a. Safe operating parameters,
b. Monitoring guidelines with diagnostic processes,
c. Testing procedures together with a working knowledge of testing
equipment,
d. Necessary maintenance applications and
e. Re-commissioning tests and processes.
4. Have a waste oil incineration process or some sort of oil treatment facility such as

centrifuge with usable oil, so oil can be reused with the sludge to be incinerated.
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10.

11,

12.

13.

Raise the ground level to about 200 mm at the TEC admin office level and then
level it off to other sides.

Have some sort of wall to the ocean side to minimize the impact of salt spray and
big waves on the new plant.

Have a pressurized power plant, to minimize rust inside the facility.

Construct a dust and dirt filter at the exhaust part of the engines to minimize dust
and dirt ingression. These filters should be easily cleaned.

Qil filters should be disposed off safely.

Bunt wall surrounding fuel tank should have adequate capacity to contain the
maximum fuel tank content. This is to protect the surrounding from
contamination caused by fuel accidentally spills, leakage of storage tanks etc.

The compound should be strictly prohibited to any unnecessary entrance to
anyone from the public to minimize the probability of accidents occurring at the
new site.

A proper consultation with landowners and household affected by the new cable
network layout system.

If possible, it is requested that the government should ask the Government of
Japan for assistance in terms of repair and maintenance including supplying of

important spare parts for a period of 5 years.

20



Appendix 1

Climatically Data.

Table 1. Weather parameters for Funafuti from 1960 - 2003

Table 2. Maximum and Minimum data for some Weather parameters 1960-2003

Extreme Total
Months | Monthly | Monthly
Temp Rainfall
[°C] [mm]
1. Jan 30.8 404.1
2. Feb 30.9 359.2
3. Mar 30.9 347.5
4. Apr 31.1 267.9
5. May 31.1 238.7
6. Jun 30.8 229.6
7. Jul 30.5 239.0
8. Aug 30.5 255.9
9. Sep 30.8 229.2
10. Oct 31.1 271.7
11. Nov 31.2 274.1
12. Dec 31.1 397.7

Temp Rainfall

[°’C] [mm]

36.1 1293.1 Max

28.3 51.0 Min
Max Max Achieved
Dec/’36 Mar/’39 Date
Min Min
Dec/’34 Nov/’76

A-39
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Chart-1: Rainfall total for Funafuti 1960-2003
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Chart 2: Extreme Monthly Temperature for Funafuti J64300.

There is also a variation in the extreme maximum temperature. Obtaining the
maximum for a each month for the specified period, 1970 to 2003, was used for
plotting the chart. From observing the chart, there is an increasing trend that the
maximum temperature is steadily increasing, and presumably, the average daily
temperature. Therefore, recommended generators should be able to operate with
minimum problems at these extreme temperatures.

Chart-2: Extreme Maximum Temperature 1970-2003
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o All year round, tropical climate (hot & humid) with breezy, metal corroding
salt-spray.

e Southern Hemisphere predominant southeast trade winds expose site to salt
spray bombardment.

e Southeast location of the hurricane bank and vegetation could act as:
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o Wind breaker;
o Salt-spray filter (only if minimal disturbance to the area, re-vegetating
this area is supported)
Oct — Apr site inundated with saltwater due to king tides (max spring tides),
usually occur daily in the early:
o Morning; and
o Afternoon
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Appendix 2

Map of Funafuti Atoll
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Appendix 4

Trees and Plants

Local name Common English name Scientific name
Niu Coconut tree Cocos nucifera

Fala Pandanus Pandanus tectorius
Gasu Salt bush Scaevola taccada
Nonu Morinda Morinda citriflois
Ogoogo Acalypha Acalypha grandis
Fetai Beach dodder Casitha filiformis
Saketa Beach bean Vigna Marina
Mouku talatala Bur grass Cenchrus echinatus
Mouku Milimilitaliga Fimbristylis Frimbristylis cymosa
Mouku fou Thurea Thurea involuta
Mouku Phyllanthus Phyllanthus amarus
Tapua Crinum lily Crinum asiaaticum
Uitilia Wedelia Wedelia trilobata

A-43
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Appendix 5

Environmental Management Plan

The purpose of the Environment Management Plan (EMP) is to:
e Provide an overall guideline.

e Enable accurate assessment and control of significant impacts while being monitored.
¢ Ensure that control measures are incorporated into the constructional and operational

framework.

The following EMP in a tabular format had been developed to cover the most significant
issues anticipated as main concerns to the environment. It inctudes the followings:

e Emissions to Air
¢ Noise
¢ Dust
e Water contamination
¢ Waste Management (solid/hazardous/liquid)
¢ Avoiding Negative Economic Impacts
e Fire
Issue: Objective: Management Strategy Responsibility
Emissions to | To minimize e Have the most late new Contractor,
Air. emissions of CO; and brand design engine TEC and
other associated generators similar to existing ! Environment
environmental hazard generators. Department.
gases that are likely to | o  Suitable and appropriate air
present as result of pollution abatement
fuel burning. equipment should be
employed to minimize
emissions to the air.
e The powerhouse should
design to have filters or new
technology apparatus for the
removal of exhaust gases.
e (Care has to be taken in
disposing off the filters and
other used items. It is
essential to follow disposal
instructions on label at all
times.
¢ Engine exhaust must be high
enough to avoid roof
contamination from CQO- and
other gases/chemical
26




deposits through fume.

Noise

To reduce noise level
from generators and
during the
construetion period.

Erect sound barriers around
high noise equipment/work.

- Application of silencers to all

engine generators and any
used working machinery.
All workers in the
powerhouse and on
construction site must wear
ear protection gears,

Sound insulation should be
included in the design
features of the new
powerhouse and admin
office.

Staff should be instructed to
keep outside doors closed at
all times.

Offices in the vicinity must
be informed in advance
before construction started
and to keep their outside
doors closed.

Contractor and
TEC

Dust

To minimize the
generation of dust
during construction.

Ensure use of water-trucks
on regular basis during
carthworks.

Erection of a temporary wall
surrounding the developed
site leaving the ocean side
exposed/open will help
confine the dust within the
working site.

Contractor and
TEC.

Water
Contaminatio
n

Minimize rainwater
and underground-
water contamination.

Exhaust to be erected at an
appropriate height to avoid
gases and chemical deposit
on roofing.

Water reservoirs/tanks must
be properly closed with
proper screening attachments
on the inlet and outlet.

Very essential to apply more
care to avoid oil and fuel
spillage on bare ground. This
application will help
minimize underground water
contamination.

Contractor,
TEC, Health
Dept, and
Environment.
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Proper septic tanks and soak-
pits design should apply to
the new constructed
facilities.

Water monitoring should be
conducted regularly through
the Health Department,

Waste
Management

To avoid and
minimize waste
impact.

All clearing wastes, debris
from existing buildings and
other solid wastes should be
removed and deposited at the
WMP dumpsite.

Those wastes categorized as
hazardous wastes, must be
safely stored in closed
containers ready for overseas
shipment via BP Oil
Company.

Waste from toilets should be
hygienically handled and
deposited to the WMP
piggery biogas pond.

Contractor,
TEC, and
Environment

Economic
Impact and
Energy Saving

“Save Energy”
through avoiding
negative economic
impacts of power cuts
and reduced customer
complaints.

Regular public radio
broadcasts encouraging
people to turn off electrical
appliances not in use mainly
during peak hours.

Posters and sticker
development for display in
offices, public places and
businesses.

Conducting meetings with
high energy users to work on
energy saving measures.

TEC

Fire

Avoid fire hazard at
all times.

Fire proof powerhouse —
highly engineered
construction.

Fire extinguisher be provided
in all rooms.
Development of a fire
management plan.
Regular training of
staffs/workers on fire
management.
Designating the arca as a

TEC,
Contractor

-4 6
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non-smoking area.

e Non-smoking stickers to be
displayed everywhere on
walls,

¢ Proper fencing of the area.

A-4 7

29




Appendix 6

Existing Power Plant Photos

Photo. I : Existing Power Plant Complex
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Photo.3: Existing Power House
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