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PAVED ROAD

UNPAVED - ROAD (LATERITE)
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EXISTING WATER TRANSFER PUMPS
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APPENDIX VI
COUNTRY DATA






COUNTRY DATA

1. Basic Indices

{1) The Republic of Palau

(2)

(3)

{4)

(5)

(6)

(1)

(8)

Capital : Koror

Land area and population

Land area : 492 km2
Population _ : 13,772 (as of 1986)
Population density : 28 persons / km2

Qverall average populaton

growth réte : 0.7 % / year (average)

Political system
President ; Ngiratkel Etpison
Parliamentary democracy by separation of three powers
of'administration. legislation and judicature.

The bicameral gxstem {Senators : 14, Delegates : 16)
Religion.; Christiénity fCatholic)
Languages: Palau's_languége,ﬁnglish
Ethnic Composition_f Micronesién

Education: 1lliterates:are 30.to 35 % of ‘all Palau's people.
Primary and high school are compulsory.

Currency ¢ ‘U.S. Dollers

Climate
Anual average rainfall : 3,800 mm
Dry season ' : February to April,
| Qctober to December
Rain season : May to September
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(10} Geography: Palau'lslands are composed with more than 200 Islands,
and much more rolling hills and few flat areas. Soil is
mainly formed with laterite which is weathered basalt.

(11) Longitude and Latitude
Longitude : - 1 130° 30"
Latitude : 7% 30"
2. Socio-Economic Indices
(1) Gross Domestic Product (1983) ©: $31.46 million

(2) Sectoral Shares Gross Domestic Product (1983)

“Agriculture -(9.8%)

Other Services (27.2%)

i-——' ———rrrai e Fishery (7.0%)

Industr? (13-02)
: __..qurastructure (6 01)

) L’.-.-.....-...........Government Administraticen{36,9%)
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' (8) Gross Domestic Product per capita : $ 2,345

(4) Inflation rate
Consumers' price rate

. Year | 1979 | 1980 | 1981 | 1982 | 1983
1978=100 107.90 | 114,05 [ - . | - 136.86

(B) Treasury balance of ‘the Govelnment of Palau (1985)
: Revenue _"-' T' ¢ $ 5,591 thousand
Fxpendlture = , 5 24 254 ‘thousand
U.S. Financial assistance have been applled for excess of
expenditure.

{8) Balance of international trade (1984)
Exports - : . % 464 thousand

Imports :$ 26,019 thousand

(7) Sector of exports and imports (1984)

Exports (%) o Imports (%)
Fish : _ (31.6} | Food : (18.6)
Trochus shell (37.3) | Beverage and Tabacco - (9.2)
Scrap Metal {1.3) | Crude Material : (2.5)
Wooden Handicraft1(29.8) | Mineral Fuel, Lubricant _ {9.3)
Animal & Vegetable Qils (0.4)
Chemicals & Related Goods (3.3)
Manufactured Goods ' (26.4)
Machinary & Transport Epuipments (22.8)
Others ' - (7.5)
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(8) Dircctions of overseas trade {(1984)

EXPORT (FOB), 1984 IMPORTS (FOR), 1984
Others Taiwan — 2.2Z
1.52 . R
U.5.A. 87 g a—— . Philipplnes Others

6.1% k\\-

Hawaii se—e.
-2.3%

Guam
. 6.5%

Saipan
9.5%
.

Guam .
16.2% Japan
S
3. Others
(1) National holidays
New Year Day January, 1
Youth Day March, 15
Senior Citizens Day May, b
Constitutional Day July, 9
. Labor Day September, 4
United Nations Day October, 24
Thanksgiving Day November, 23
Christmas Day December, 25
(2) Working hours : From 8:00 a.m. to 4:30 p.m.
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APPENDIX Vll

METEOROLOGICAL MAmNE AND
METEOROLOGICAL DATA






Climatic Condition {¥oror):1984

Souce : National Weather Service Office, Palau. |
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. ‘Temparature (° F) Rainfall | y.oo retative
Honthj Average Extreme Monthly Total _ Humidity

_ max. | min. | max. min, | average (inch) Days | 9:00 anfi5:00pm
Janvary | 8751 74.6] 90 | 73 | 11| 1857 28 | & 78
February | 87.1| 7a.7| 80 | 73 | s0.9] 10.81| 25 | 8 | 7
warch  |88.1] 5.3 90 | 72 | si7] 1388 25 | 79 | 76
Aprit | 88.3| 76.3| 90 13 82.3| 7.23| 2 78 73
May  |89.2] 76.1] 91 13 | 87| 1085 21 | 718 | 75
Juwe - |87.6] 74.8| 89 | 73 81.2| 16.49| 25 89 79
july  |88.5] 74.5{ of 72 | e15| 12.82| 22 8 | 15
mgust 1869 75.1f 90 | 70 | st 174t 22 | 718 71
septemberf 8.0 | 7.4 91 | 72 | 87| 1039 2 | W | 5
loctover |86.2] 75061 90 | 73 | svg| 15.94| 26 | 82 8
November [ 80.3| 76.1| w1 | 78 | er| 99| 6 | w |
Decomber | 89.1[ 75.7] 91 | T g2.4| 9.42| 25 8 |

Total - R o | 152,76} 286

werage [88.0] 75.4| 90 | 72 | 81.7| 12.73| 24 | 19 | T6




TIDE LEVEL AT MALAKAL HARBOR (1987)
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APPEND!X VIII

RESULT OF QUALITY EXAMINATION OF WATER |
| COLLECTED AT FIELD SURVEY -
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INSPECTION REPORT

YACHIYG Engineering Co.,Ltd.

Sappling place ;INTAKE FACILITY
1980 14:30

Sampling date ;22 DEGC.

NO.1

. Kankyo Engineering Co., Ltd.
6-20-11 SHIMBASHI-NINATO-KU
TOKYO, JAPAN

Test date from 9 JAN. 1990 to 26 DEC. 1989  PHONE:03(436)2535
Items Limitation - Tested value © Test method
Nitrate Nitrogen & Nitrite Less than or egual te 10 ag/l 0.1 mg/l Cadsius.copper column
Nitrogen C ' _ reduction ( Absorptioketric
. analysis ). o
' Chlari_c_ie ion Less than of egual tn'200 ag/ 1l :4 ' ':4;!] E K20r204 titratiug:
K!‘inﬂq't consuaed Less than or egual to 10 wg/l- 3.7 ag/1 con ( Kﬁnﬁd )
Total Colonies (Bacteria) Less than or egual to- 270 pos/mi | Agar bacte
o 100 pes/=ml - - _ . T
Coliform group ' Not detected  detected |HPN
Cyanide ion Not detected Not detected | Acid base distillation
' - ' o decomposition pyridime
_ -pyrazelone _
Hercury ¥ot detected Not defected Atomic absorp'tj_nn amalysis
Organophosphate ‘Not detected “Nat detected {Gas chm-_atographé o
) : : ’ : ( Absorptiometric analysis )
Copper Less’ than or egual to 1.0 ag/1 | <C 0.01 mg/1 |Atomic absorption amalysis
Iron Less than or eguat to 0.3 =g/l 0.98 mg/1 | Atomic abserption amalysis
1 Manganese Less than or egual to 0.3 mg/! | < 0.01 mg/) Atowic absorption amalysis
1Zinc Less than'ur_egua_l to 1.0 ig/l 0.038.g/1 A_ta-i_t: abshrption analysis
1Lead Lesé than or _egtia’l to 0.1 sg/1 . 0.02 =g/l Atomic absorption analysis
Chromiua Less than or egual to 0.05mg/1] < 0.02 mg/1 | Diphenyl carbazide
1 Cadaiun | Léss than or egual tu.-ﬁ.ﬂ_llg'i'l < 0.005sg/t | Atomic absorption amalysis
Arsenic Less than _ﬁr. egual to 0.05mg/1 | < 0.0058g/t- | DDTC » Ag '
| Fluoride Less than or égual to 0.8 mg/1 | < 0.15 mg/1 | Absorptiomeiric amalysis
| Hardness Less than'or egual to-300 mg/l 7% wg/l |EDA
Total residue {Less than or egual to'500 =g/l 138 =g/l Dry. weight ©
| Phenals Less than or egual to < 0.005ag/1 |Distillation-anine-antipyrin
; 0.005 mg/t . ' S
Surface-active aniomic Less than or egual to 0.5 mg/1 | < 0.2 ag/l {Methylene-biue
PH value ' 5.8 ~ 8.6 7.0(19.0 *C ) | Glass electrode
| 0dor Not Abnorsial. : oder of Iron
| Taste " Not Abrormal ' | taste of Ifon | L
1 Calar Less than or egual to.5 degree | 10 degree | Absorptiometric amaiysis
| Turbidity {Less than or egual to 2 degree| 5 degree . | Transmittance-sedimentation
| ater Teaperature B . 28.0 .0
| Electric Conductivity 84 ps/om
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INSPECTION

YACHIYO Engineering Co. . Ltd.

Sampling place :GIHNEL DAM

NO. 2

Sampling date :22 DEC. 1990 15:00

REPORT

Kankyo Engineering Co., Lid.
6-20~11 SHINBASHI-NINATO-KU
TOKYO, JAPAN '

Test date :from- § JAM. 1990 to 26 DEC. 1989 PHONE : 03(436) 2535
Itenms: Limitation Tested value Test method
Nitrate Nitrogen'& Nitrite |less than or egual to 10 mg/1 | << 0.1 wg/l Cadwium. copper cotuan
Nitregen ‘ reduction { Abserptiometric
) analysis
‘ Chluride i.un Less than c:lr' _egual to 200 mg/l 5 ng/l I(zﬂ_rz()4 titration
KMn0, consused Less than or egual to 10 wg/} 7.9 28/l | COD ( KMnO, )
Total Colonies {Bacteria) Less than or egual to - 120000 pes/ml | Agar bacto
o ' 100 pes/el . _
Coliform group Not detected detected MPN
Cyanide ien Not detected Hot detected | Acid base distillation
o decomposition pyridine
o -pyrazolone
ercury - Not detected Not detected | Atomic absorpiion apalysis
Organophosphate Not ‘detected Not detected | Gas chramatography
o : o ( Absorptiosetric analysis )
Copper Less than or egual to 1.0 mg/1 | < 6.01 wg/l Atomic absorption amalysis
Iton Less than or egual to 0.3 mg/1 0.47 mg/1 Atomic absorption analysis
Manganese ‘tLess. than or-egual to 0.3 ng_/l 6.02 mg/1 | Atomic absorption amalysis
Zinc. | Less than or egual to 1.0 mg/l 0.11 me/l Atomic absorption analysis
Lead - Less than vr egual to 9.1 -_g/.l- << 0.01 mg/] Atomic absorption analysis
‘Chroaiue Less than o'r egeal to 0.05_:3/1 <'0i02 sg/1 Diphenyl carbazide
C_aﬂniu- { Less than or egual to 0.0lmg/1 | << 0.005mg/1 Atomic absorption amalysis
| Arsenic. Less  than or egual to 0.05mg/1 | < 0.005mg/} | DDTC Ag
Fluoride Léss'than:ur egual to 0.8 =g/l | < 0.15 ag/l ‘Absorptiometric amalysis
| Hardness Less than or egual to 300 mg/1 28 wg/l | EDTA
Total residue Less than or egua! to 500 mg/l 126 =g/l Dry weight
Phenals Less than or egual to < 0.00%mg/1] Distillation-amine-antipyrin
- 0.005 Bg/ 7 _
Surface-active anionic Less than or egual to 0.5 mg/1 | < 0.2 =g/l | Methylene-blue
| PH_value 5.8 ~ 8,6 7.0(19.0 "¢ ) | Glass electrode
Odor Nat -Abnormal | odor of Iren
Taste -Not' Abnorwal taste of Iron
~1Celor: . - Less than or egual to 5 degree |° 30 degree |‘Absorptiometric amiysis
1 Turbidity. _ Less than or egual to 2 degree 10 " degree Transmittance-sedimentation
1%ater Temperature ' 31.0 C
TElectric Conductivity 96 ps/ca
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INSPECTION REPORT

YACHIYO Engineering Ca.,Ltd. i . 3 o .
3N O 5 Kankyo Engineering Co., Lid.

Sampling place :TREATHEHT PLANT . T - §-20-11 SHINBASHI-HINATO-KU
Sampling date :22 DEGC. 1890 .17:04 ' TOKYO, JAPAN )
Test date :from. 9 JAN. 1990 to 28 DEG. 1989 ‘ : PHONE : 03 (436) 2535
Ttems . - ~ Limitation ~ | Tested value | = . Test sethod.
Nitrate Nitrogen & Nitrite |Less than or egual to 10 mg/1 !}l < 0.1; 'ngli Cadmium.copper colomn
Mitrogen , reduction_( Absorptiometric
- S : . : analysis :
Chloride ion . |Less than or egeal to 200 mg/l 4 =g/l K20r204 tltratlon
KHnO consumed ' Less than or egual to 10 mg/1 2.9 g/l - [ COD ( KdnO, )
Total Colonies (Bacterla) | Less than or egual to - 280 pcs/sl | Agar bacto '
- 1100 pes/mi : B
Coliform group " { . Not detected detected | NPN .
Cyanide ion Not detected ‘Mot detected |Acid base distitlation
: o : . - decomposition pyridine
: . .. | -pyrazolong _ _
‘Nercury _ ' ~ Not detected . - Not detected | Atowic absorption amalysis
| Organophosphate . " Not detected : 1 Not detected |Gas chramatography .

. ' : : . : { Absorptiometric analysrs i
Copper Le'ss'than or eguél_ to 1.0 mg/1 § << 0.01 mg/] Atomic absorption amalysis
Iron ‘ Less tharn or egual to 0.3 mg/1| . 0.40 sg/1 | Atomic absorption amalysis

i Manganese = . . |Less than or egual te 0.3 wg/l | < 0.01 me/l | Atomic absorption analysis =
Zine . . o Less than.'or: egual to 1.0 wz/l |- =0.00'3'lg'/l Atomic absorption analysis
Lead o E Less.than or egual to 0.1 »g/1 |  0.02 ng/l Atomic absorption amalysis

| Chroaium | Less than or egual to 0.05mg/1 {'< 0.02 mg/l - | Dipheny! carbazide

| cadmiva =~ . |Less than or egual to 0.0lwg/1 | < .0.005mg/1.. |Atomic absorpticn amalysis

T Arsenie - |Less than or egual to 0.05mg/1 | < 0.005wg/1 {DOTCeAg-

| Fluoride -~ . . |Less than or egual to 0.8 mg/1|'< 0.15 g/l | Absorptiometric amalysis . -

| Hardness - Less than or egual to 300 mg/) | 26 g/l .|EDTA

Total residue - Less _t'han‘-of ‘egtial to 500 wg/1 | _‘122"33/:1 - | Dry weight -

Phenols Less than or egual to < 0.005mg/1 Dis.t'i.llati'on—ani_ne-‘antipnin :

. 0-005 mg/1 ' _ ST . :

Surface-active anionic . .|Less than or egual to 0.5 wg/1 "<: 0.2.-3g/1 - | Methylene-blue
| PH value _ . 5.8 ~ 8.8 ' © 7.0(18.0 °C') | Glass electrode -

Odor ' " Not Abnormal . |i-odor. of Iron |

Taste o  Not Abmormal - .- | taste of Iren _

1Color . Less than or-egual to 5 degreé | .10 . degree .| Absorptiometric anaiysis .

| Turbidits . . {Less than or egual to 2 degree’|: 5 degree | Transmittance-sedimentation -

| Water Temperature ‘ o R . 1--21.8 ¢ ' T '

1Electric Conductivity : Lo ' o 85 pws/cm
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INSFECTION REPORT
YACGHIYO Englneenng Go. Ltd

N O 4 o Kankyo Engineering Co., Lid.
Sawpling place :END OF AIRAI AREA : © 8-20-11 SHINBASHI-NINATO-KU
Sampling date :22 DEC. © 1990 14:06 TORYO, JAPAN
Test date - :from’ & JAN. 1890 to 26 DEC. 1989 PHONE : 03(438) 2535
Itens. . : Limitation ~Tested value Test method
MNitrate Nitrogen & Nitrite |Less than or egval to 10 mg/1 | < 0.1 mg/} Cadmium. copper column
Hitrogan : : reduction ( Absorptiometric
: . B . analysis
| Chloride ion: . . Less. than of ggual to 200 mg/1 . 7w/l 1(2(31'204 titration
' KHn04 consumed : Z Less than or egual to - 10 wmg/] 3.3 lg/l coB ( i\HnG4 )
Total Colomies (Bacteria) Less than or egual tn . 60 pes/ml | Agar bacte
‘ 100 pes/mi , : ' _
Coliform group Not detected . - | Not detected |NPN
Cyanide ion : — * Not detected -} Not detected {Acid base distillation
. . _ decomposition pyridine
) . ) -pyrazolone
Hercury e ~ - -Nei de'tei:ted_ ‘ I Not detected | Atomic absorption analysis
Organophosphate - : ¢ Not detected Not detected {Gas chrosatography
: o ' ' : _ _ _ _ ( Absorptiometric anmalysis )
Copper - . Less than m‘_eguél1 to 1.0 s/l 0.06 mg/t " } Atamic absorption analygsis
Irem - = Less than or egual to 0.3 mg/l 0.34 mg/1 Atowic absarption analysis
Manganese Less than or egual to 0.3 mg/1| < 0.01 mg/l | Atosic absorption analysis
Zine o .. : Less th_én or egual to:l.G lg/t_' ©  0.022wg/1 ~ | Atomic absorption analysis
freat . -~ - |Less -than-or egual to 0.1 ma/1 | < 0.01 mg/1 |Atomic absorption amalysis
Chroqiﬁi : Less than or egual to 0.05mg/l | < 0.02 mg/l  {Dipheny! carbazide
Cadmiuas | vess than' or egual to 0.0lmg/1 ['< 0.005e/1 - | Atomic absorption amalysis
Arsenic - - Less that or egual to 0.05mg/1 |'< 0.005s8/1 |DDTC«Ag
Fluoride. - : Less than 'n_r"egu;él to 0.8 mg/1 | < 0.15 ag/! - | Absorplicmetric analysis
Hardness _ {Less than-or egual ta 300 mg/l 97 wsg/t | EDTA
Total residue .+ - lless than'or egual to 500 mg/1}| 124 mg/l - | Dry weight _
Phenols o Less than ot egual to < 0.005mg/] Distillation-amine-antipyrin
1 . - 10.00D mg/l - .
1 Surface-active anionic = |Less than or egual to 0.5 mg/11 < 0.2 ‘mg/l -} Methylene-blue
| PH value _ i 5.8 ~ 8.6 ‘ 6.9(19.0 C ) | Glass electrude
Odor Not Abnersal = odor of Iron
t Taste . . : _ ‘Not ‘Abnormal T taste ‘ﬂ_f Iron _
{Color .o o0 i lless than or egual to 5 degree 10 : degtee | Absorptiometric amaiysis
' Turbidi,t'y,;.: Lo . Yless than or egual to 2 degree 5 degree Transmittance-sedizentation
B Water Temperature : o ' 28.8 °C
| Electric Conductivity o S : 9?2 gus/ca
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YACRIYO Engineering Co. Ltd.

INSPECTION.

NO.5

Sampling place :NEAR AIRAI ELENENTARY SCHOOL

Sawpling date :22 DEC., 1§90

16:50

REPORT

Kankyo Engineering Co., Lid.
"8-20~11 SHINBASHI-HINATO-KU -
TOKYO, JAPAN .

Test date :from 9 JAH. 1990 to 26 DEC. 1989 PHGHE.03(438)2535
~ Ttems Limitation { Tested value Test method
Nitrate Nitrogen & Nitrite Less thar ar egual to 10 mg/} 0.1 mg/l Cadwium.copper column
Nitrogen redection Absurptlonetrlc
o _ analysis ) -
Chkloride ion Less than or egual tp 200 =g/ 6 g/l 1(201'204 titration
: I(!m[i4 consumed Less than_or'egual to. 10 =g/l 2.8 g/l GUD { I(lan‘i )
Toial Colonies (Bacteria). Less than.or egual tn Not detected {Agar bacto
' 100 pcs/ml o S
Colifora group ‘ot detected Not detected | MPN _ .
Cranide jon Not detected Not detected |Acid. base distillation :
: decomposition pyridine
L ~pyrazelone . _
Mercury Not detected . Not detected | Atomic ahsorption analysis
| Organophosphate Not detected Mot detected | Gas chromatography
- ' - .1 ( Absorptiometric analysis )
Copper Less than ot egial to 1.0 wg/1] < 0.01 ug/1 ] Atomic absorption amalysis
1 1ron Less than of egual to 0.3 =g/l 0.38 mg/1 | Atomic absorption asalysis
| Hanganese {Less than:or egual to 0.3 mg/! | < 0.01 wg/l - | Atomic absorpticn amalysis.
12ine | Less-than or egual ﬁ_o 1.0 mg/1 0.089mg/t | Atomic absorption analysis
Lead Less than or egual to 0.1:mg/1{ < 0.01 =g/l | Atomic absorption amalysis .
Chroaium - Less than or eguai to 0.05mg/F { < 0.02 mg/l - | Diphenyl carbazide
Cadmiua Less _ihan or egual to.0.01mg/1 | <C 0.005me/1 . |Atomic absorption amalysis
1 Arsenic Less than or egual to.0.05mg/i | < 0.005sg/1 | DDTC- Ag
| Fleeride Less than or eswal to 0.8 mg/1 | < 0.15 mg/1 . | Absorptiometric analysis
Hardoness Less than'er egual to 800 mg/l c .27 mg/l | EDTA
Total residue Less than or egual to 500 mg/17} -~ 110 =g/l * | Dry weight _
Phencis | : %c'eggsti;;ymio.r egu?l to <. O.Dﬂﬁng/l:-., Distillation-amine- antlpynn
Surface-active anionic Less than or egual to 0.5 mg/l | < 0. 2 ag/l. Hethylene blue
1PH value 58~ 8.6 . 6.9(19.0 0 ) | Glass electrode
Odoy Nat Abnoimal “adoy of Iron | -
1 Taste ‘Nat Abnsymal _ tast'e' of Tron - _
1Color . - Less than‘.ror egual to 5 degree 10 degree -} Absorptiometric anaiysis )
Turbidity. - 1Less than or egual to 2 degree| 5 dégree - | Transmittance-sedisentation
Water Temperature ‘ B C 28.5 ¢
90 ps/cm

| Etectric Conductivity
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INSPECTION

YACHIY() Engineering Go.,Ltd.

o NO. 6
Sampling place :0SEL RESTAURANT — ==

Sampling date :22 DEC. 1990 17:15

REPORT

Kank_ya Engineering Co., Ltd.
§-20-11 SHINBASHI-KINATO-KU
TOKYO, JAPAN

Test date +frow § JAN. 1990 to 26 DEC. 1989 PHONE : 03(436)2535

ltems _ Limitation . Tested value Test method
Nitrate Nitrogen & Nitrite Less than or egual to 10 ag/l | < 6.1 sg/l Cadaium.copper celuan
Nitrogen ] teduction { Absorptiometrie

By _ _ analysis
Chloride ion- . Less than or egual to 200 wg/1 8 =g/l K20r204 titration
Ki!an4 consumed Less than or egual to 10 mg/l 3.1 me/l FCOD ( l(l!n(l‘1 )
Tatal Colonies {Bacteria) Less than or egeal to Not detected {Agar bacto
: 100 pcs/mt 1

Coliform group - Net detected Not detected | MPN

Cyanide iom

Not detected

Not detected

Acid base distillatien
decomposition pyridine
~pyrazolone

‘Electric Conductivity.

Metcury Nut_ detected Not detected | Atomic ahserption analysis
Organophosphate Not detected Mot detected {Cas chrosatography
’ : : B _ ( Absorptiometric amalysis )

Copper . Less than or egual to 1.0 mg/1.| < 0.01 ag/] Atosic absorption analysis
I'ren- Less ‘than or egual {0 0.3 =g/l : 0.45-!3/] Atomic absorption analysis

| Manganese Less than or egual to 0.3 mg/l 0.061 wg/} Atomic absorption analysis
Zinc .- ' Less than or egual to 1.8 me/1 |  0.006mg/1 | Atomic absorption amalysis
Lead - Less thau'or egual 't_o' 9.1 g/l { < 0.01 mg/l Atomic absorption analysis
Chromium Less than or egual to 0.05mg/1| << 0.02 e/l | Diphenyl carbazide
Cadmium’ ‘Less than or egual to 0.0l=g/! | < 0.005ag/1 Atomic abscrption amalysis
Arsenic Less than or egual to 0.05mg/1 | < 0:005ag/1 ~{DDTC« Ag
Fivoride Less than or egual to O.B:Ig/l_ < 0.15 =g/l Absorptiometric analysis
Hardness Less than or egual o 300 mg/1 26 g/l EDTA
Total residue Less than or egual to 500 =g/l 114 »g/t | Dry weight
Pﬁenuls Less than of egual to 1< 0.005mg/1 Distillation-amine-antipyrin
R | 0.005 ag/] | =
Sui’face—active_ anionic Less than ar egual to 0.5 mg/l | < 0.2 mgll Hethylene-blue
PH value 5.8 ~ 8.6 7.0(19.0 °C ) | Class electrode

| Odor Not Abnormal “odor of Iron
Taste - . Not Abnormal taste of Iron _

' Coiur... o Less t_han.ni' egual to 5 degree 20 degree Absorptiemeiric amaiysis

N :Tugbiﬂity- {Less than or egual to 2 degree 5 degree ] Transmitlance-sedimentation
Hater Temperature - 28.0. °C

87 ps/cm
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YACEIYO Engimeering Co.,Ltd.

INSPECTIOR

Sawpling place :NEAR NEGERMID TANK -b-ei2 f.

NO. 7

REPORT .

Kankyo Engineetring Co., Lid.
6-20-11 SHINBASHI-HINATO-KU

Sampling date :22 DEG. 1830 13:40 _TOKYO, JAPAN
Test date :from 8 JAK. 1990 to 26 DFC 1989 PHONE.03(433)2535
items Ligitation Tested value Test method
t Nitrate Hitrogen & Hitrite Less than or egual to 10 mg/1 ]| < 0.1 'ng/l Cadmium.copper columm
Nitrogen teduction { Absorptiomeirie -
] amalysis )
Chlnriﬂe ion Less than or egual to 200 mg/1 8 . mg/l K Cro0y tttmtlnn
KKn[l consuned {Less than or egual to 10 mg/} 3.3 wg/l oD ( KHnDQI)
Total Colomes (Bactena) Less than or egua! to Kot de_técted A'gar bacto
: 160 pes/ni S
Caliform group Hot-dgte_cted Not detected | MPN R
1 Cranide ion Not detected Not detected |Acid base distilitation -
o decosposition pyridine
: _ —pyrazolone
Mercury, Not 'detec{ed Not detected | Atomic absorpt'ion analysis
| Organcrhosphate No{_ detected Hot detected [Gas chrosatography
' _ _ : T - Absorptiometric analysis )
Copper | Less than or egual to 1.0 =g/l 0.03 mg/1 | Atomic absorption amalysis -
Iron | Less: thanor egual to 0.3 ag/l 0.33 mg/1 . | Atomic absorption ané'ly's'i_'s
Hanganese Less than or egual to 0.3 mg/l | < 0.01 wg/1 | Atomic absorption amaiysis’
Zinc Less than or egual to 1.0 wg/i 0.034mg/1 | Atomic absorption amaiysis
Lead Less than or egual to 0:1 mg/1 |  0.02 wg/1 _Atoni'e absorption aralysis
Chromium {less than or egual to.0.05me/t | < 0,02 ng/1l | Diphenyl carbazide
Cadmiue Less than or egeal ‘to 0.01wg/1 | < 0.005mg/1 . ! Atoaic ahsarptwn analys:s
Atsenic . . Less than or egeal to 0.05mg/] { < 0.005mg/1. [DDTCsAg - _
Fluoride Less than or. egual to 0.8 mg/l | < 0.15 mg/! | Absorptiometric amalysis
Hardness Less than or egual ta 300 mg/l| 27 g/l {EOTA .
Total residue’ Less _th_aﬁ or égh:&] to 500 mg/1 | 112 ‘mg/l | Dry weight _
?henn.l_s | l6 00 !g/l v eguja’ll to < 0.005:3/! .l]isti.lIét’iun—a-ine—antipyrin"
Surface-active anionic Less than ar egual to 0.5.mg/1 | < 0.2 ng/l_'- 1 Methylene-blue
PH value ' 5.8~ 88 - | 7.0019.0 *¢ ) | Glass electrode
1 Odor Not Abmormal ador of Iron
Taste Not Abmormal _ _ taste af. Irun
Caler Less than or egual ‘to 5. degree |. 20 degree . ‘Absoyptiometric amaiysis:
Turbidity Less than or egual to 2 degree 5 degree . _T;ansiitt_anc’e-’sedilen_tatiun '
| Water Temperature ' I : - 9298 ¢ ' ' : '

1Eiectric Conduetivity

:94 wsiem | -
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INSPECTION

YAGKIYO Engineering Co. Ltd.

Saspling place :NEAR HINAMI STORE

NO. 8

REPORT

Kankyo Engineerving Co., Lid.
6-20-11 SHINBASHI-HINAYO-KU

Sampling date :22 DEC. 1930 13:55 TOKYO, JAPAN
Test date ;from 9 JAN. 1990 to 26 DEC. 1989 PHONE : 03 (436)2535
Itess Limitation Tested value Test method
Nitrate Nitrogen & Nitrite |Less than or egual to 10 mg/1 | < 0.1 mg/l Cadmium.copper colusn
Nitrugen reduction ( Absorptiometric
: - analysis
Chloride ien - Less. than or egual _to 200 ng/l 6 mg/l 1(201'204 titration
KHnU4 éo_iis'u-ed _ Less than or egual to 10 =g/l 2.5 ag/ €oD ¢ KMnO, )
Total Colonies (Bacteria) Less than ot egual to Not detected | Agar bacto
' 100 pes/al '
Coliform group Not detected ~ Not detected |HPN
Cyanide ion ° Not detected Wot detected | Acid base distiltation
' decomposition pyridine
: -pyrazolone
He'_r‘m_xr'g'_ h Not detected Not detected | Atomic absorpiion amalysis
Organophosphate Not detected Kot detected |Gas chromatography
o ' ( Absorptiometric amalysis )}
| Copper Less than or egual to 1.8 sg/l 0.02 =g/l ‘Atomic absorption _ana!ysis
Iron ‘| Less than or egual to 0.3 =mg/i 0.35 ag/) Atomic absorption analysis
1 Kanganese Less than or egual to 0.3 ®g/1| < 0.01 mg/1 | Atomic absorption amalysis
Zind | Less than or egual to 1.0 g/l ] < 0.0058g/1 Atomic absorption analysis
TLead Less than or egual to 0.1 mg/1| < 0.01 mg/l Atomic absorption analysis
Ghru_niu_n. : Less than or egual ‘to 0.09ag/1{ < 0.02 sg/l Diphenyl carbazide
Cadmius ‘Less than or egual to 0.01mg/1 | << . 0.005ag/l |Atomic absorption amalysis
Arsenic’ Less than.or egval to 0.05mg/! | < 0.005m2/1 | DDTC e Ag
i Fl'u'nride_ Less than or agual to 6.8 mg/1 | < 0:.10 ag/l Absorpticaetric anmalysis
| Hardness Less than or egual to 300 =g/} 27 mg/l | EDTA
Total residue Less than or egual to 500 mg/1 114 wg/l | Dry weight
Phenols Less thas or egué&lE to < 0.065=g/1 Distillation-amine-antipyrin
0.005 ag/] ' ' .
Surfdce-active anionic - Less. than-or égual ta 0.5 mg/1 | < 9;2- g/l Hethylene-blue
PH value 5.8 ~ 8.6 7.0(19.0 °C ) { Glass electrode
Oder Not Abnormal ~odor of Iron
Taste ‘Not Abmormal taste of Iron
Color ‘| Less than or egual to 5 degree 10 ‘degree Abscrptiometrtic apaiysis
' ‘l"ui'bi;_iii:é. . Less than or egual to 2 degree 8. degree- Trans:ittance—sedilentafion
: _Haté-r_ ‘Temperature ' ' 28.3 C .
83 ps/cm

| Electric Conductivity
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INSPECTION REPORT

YACHIYO Engineering Ca..Ltd. : .
' N O 9 * Kankyo Engineering Co., Lid.

_Sei:apli_ng place :HIDW GAS STATION 6-20-11 SHIHBASHI-HIH&TU Kll

Sampling date :22 DEC. - 1990  14:08 ' TOKYO, JAPAN

Test date :from 9 JAN., 1990 to 26 DEC. 1989 s PHOME : 03{436)2535

Itess Limitation ~ Tested value | Test zethed -

Nitrate Mitrogen & Nitvite Less than or egual te 10 mg/t | < 0.1 mg/i Cadmiux. copper coluen

Nitrogen reduction; ( Absorptwaetnc

. _ _ analysis )

Chleride .ion - o Less than or egual te 200 ;g/l -6 mg/l . .K20r204 tttratlun

KMnO, consumed Less than or egual to 10 mg/1| - 2.9 wg/l cop ( Kr0, )

Total Colomies (Bacteria):. |Less than or egual to Not detected -|'Agar bacto

© .| 100 pos/el - _ . : o
Coliform group ' | . Mot detected Not detected | MPN - :
Cyanide. ion : ‘ : Not detect_ed | Noi detected | Acid base distillation
. : ‘decoxpasition pyrldme
. L . . - ji-pyrazolone
Mercury . A Kot ﬂetected . Not detected At_nnc absurp{ii'cm aﬂa_}gsis .
Organophosphate : . Not detected . ~ .| Mot detected jGas chwmiﬁgmphy o
o : ' P o : _ : { Absorptiometric analysis )

Copper . : . _ Less than or egual to 1.0 =sg/l | < 0.01 =g/} Atonic absorption analysis

Iron : ' Less than or egual to 0.3 mg/1{  0.40 mg/1 - Atowic absorption amalysis .

Manganese - o Less than or egual 40.0.3 mg/l | < 0.01 »g/1 |Atomic absorption analysis

Zinc - Less than-or egual to 1.0 wg/} |- 0.043mg/1 | Atomic absorption analysis -

Lead L Less than or egual te 0.1 ig(l < 0.0i-:,g/i' Atosic absorption analysis

Chromium : : Less than oy egual to 0.05wg/l | < 0.02 wg/l | Diphenyl carbazide

Cadmium _ - . Less than or egual to 0.01lmg/l ] < 0.005mg/1 | Atomic absorption ana'ly_sis‘ e

Arsenic Less than or egual to 0.05ag/1§ < 0.005ag/1 | DDIC» Ag ‘

Fluoride : Less than or egual {o 0.8 mg/l ]| < 0.15 .8g/] Absn:ptio-etric aralysis

Hardness | Less than or egual to- 300 mg/i] 26 . me/1 [EDTA :

Total residue { Less tha"n‘ or egual to 500 mg/1 |- 110 ‘wg/l | Dry weight _ _

Phenols - ' Less an .o egual to < 0.005mg/1. | Distillation-amine-antipyrin

Surface-active anionic. . .'Lessjthan or egual to 0.5 mg/1] < 0.2 -mg/i- .} Kethylene=blue
| PH value _ o . 5.8 ~8.6 . - | 7:0019.0 °C ) | Glass electrode

Odor o ... -Not Abndrmal: - i . odor of Irom . B
| Taste : : Not Abnarmal 7 |-taste of Iron _

Colar § . | Less than or egual to § degree ~10° degree | Abscrptiometric amaiysis -©
| Turbidity . o . - Less ther or egual to 2 degreel -~ § degree Tra.ns-ittancg—sed_i_lentat'ioh
| Water Temperature P IR . 28.1 © L S
1 Electric Conductivity T - | 83 ns/em
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YACHIYO Engineering Co. Ltd.

Sampling place :AKIO'S GAS STATION

INSPECTION REPORT:

NO. 10

ﬂankyo Engineering Co., Ltd.
§-20-11 SHINBASHI-NKINATO-KU

Sampling date :22 DEC. 1980 14:18 TOKYO, JAPAN
Test date “:from § JAN. 1999 to 28 DEC. 1989 PHOHE:03(436)2535
[tews Limitation Tested value Test method
Nitrate Nitrogen & Hltnte Less than or egual to 10 &g/l | < 0.1 =mg/) Cadwium.copper column
Nitrogen S reduction ( Ahvcrptmnetnc
_ _ _ analysis
Chiortide ion Less than or egeal to 200 mg/1 6 mg/l K Cr 0, titration
' Kho& consumed Less th.a.n or egual to 10 mg/l 2.3 ng/l coD ( l(l‘ln(]‘1 )
Total Colonies (Bacteria): Lass than or ezual to . Not detected | Agar bacto
: ' ] 100 pcs/ml . :
Colifora group “Nat detected Not detected | HPN
1Cyanide ion Hot detecied Not detected | Acid base distillation
' : decomposition pyridine
.} -pyrazolome
Mercuary . Mot detected Not detected } Atomic absorption amalysis
‘t Organophosphate Hot detected Not detected {Gas chrosatography -
. ( Absorptiometric amalysis )
Cb}iper : Less than or egual to 1.0 mg/l | < 0.01 mg/l Atomie ahsntptiun aralysis
Iron . - Less than or egual t0 0.3 wg/l 0.37 ag/l Atomic absorptien analysis
Manganese . Less than or egual to 0.3 wg/l1| < 0.01 g/l _ { Atowic absorption analysis
Zine .. - Less than or egual to 1.0 =g/l 0.04 ug/l Atomic absorption analysis
Lead Less ‘than or egual to 0.1 =g/l 0.02 =g/l Atomic ahsorption amalysis
| Chromiux Less than ot egual to 0.05mg/1 § < 0.02 mg/i Diphenyl carbazide
. Cadmiva - - Less than or egual te 0.0lwg/l §} << ’G.ﬂﬂﬁig/l Atomic abserption aralysis
: Ar;énic Less than or egual to 0.05mg/1 ] < O.UUSu'g/l NDTC » Ag
Fluoride | Less than or egual to 0.8 mg/l | < '0.15 ma/l Absorptiometric analysis
Hardness ‘Less than or egual to 300 mg/l 26 =g/l |EDTA
Tofé_l residue Less than or egual; to 500 mg/! 110 mg/l ﬁry weight
Phenals . Less_than or egual to < 0.005mg/! |Distillation-amine-antipyria
' 0-005 mg/1 _
Surface-active anionic Less than or esual to 0.5 mg/1§ < 0.2 mg/l Methylene-blae
1 PR value 5.8 ~ 8.8 7.0(19.0 *¢ ) | Glass electrode
Oder Not Abn@rnl ~odor of Iron
Taste Not Abnormal { taste of Iren
‘ Color Less than or egual to 5 degree § 10 degyee' | Absorpticmetric amaiysis
Turh!dlts Less than ar eg&a'l to 2 degree 8 ‘degree. | Transmittance-sedimentation
) Water Telperaturé' 28.7 C '
"} Electric Conductivity 94 ps/cE
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INSPECTION KREPORT
YACHIYO Engineering Co.,Lid.

| . | N O.' ‘I “I ' . Kankyo Engingeriﬁs' Co., Lid..
Sampling place :ARAKABESAN ARBA < == 6-20-11 SHINBASHI-NINATO-KU
Sampliong date :22 DEC. = 1980 14:32 ' TOKYO,JAPAN - :

Test date . - :from 9 JAN. 1890 to 26 DEC. 1989 : : PHONE:03(436) 2535

items : _ Limitation 4 Tested value | - Test method
Hltrate Hltmgen & Hltnte Less than or egual to ' 10 ag/l.| < 0.1 g/l Cadsiuk.copper colusa
Nltmgen , . reduction_{ Absorptiometric

‘ - ) analysis ]
Chlnride ion - Less than or egual tu 200 ig/l T8 mg/l K,Cr,0, titration
) I(Illn[!4 cunsuued o Less that or egual tu 10 lg/l © 2.8 wg/l - | COD ( Kin0, )

Tolal Cnlmnes (Bactena) " | Leas :than or egual to Kot detected | Agar bacto

: 100 pcs/u - S i -
Colifnrn group . . ~ Not detected Xot detected ‘| HPN .

| Cyanide ion . - - Not detected . Hot ‘detected | Acid base distillation = -

‘ ‘ ‘ : : : deconpo’sitiun pyridine

) o _ -pyrazolong
’ Hercu’r:y : : : Mot detected . - :-Hot detected | Atomic ahsorptmn analysm o
Organophosphate. R © ' Not detected - | Hot detected |Gas chromatography - :
- i S : 7 _ ( Absorptiosetric analysxs )
Copper - - JLess than or egual to1.0 e/l < 0_.0!15/_1- Atomic absorption analysls*'"- :
fron o - | Less-than or egual to 0.3 mg/1{ - 0.51 mg/l . | Atomic ahsorption amalysis -
Manganese - - - . - '.[Less than or egual to 0.3 mg/1:{ < 0.01 wg/1 . |Atomic absorption amalysis
Zinc - B | Less. than or egual to 1.0 mg/l 0.022mg/1 Atoric absorption amalysis’ _
1lead - ' : : Less than or egual to 0.1 mg/1 §  0.02 ag/1 - | Atomic absoiption amalysis =
Chropium - . - R Less than or e_ggal_to,ﬂ.ﬁﬁg’g/l' o 0,{)2:'33_/1 Diphenyl carbamde SRR
-} Cadmiue . - | Less. than ar _Egt;ié_l.'t'o Or.Oli'g/i- < :0.00%ag/1 | Atomic absorptwn analysw'_ '
1 Arsenic - |Less than or egual to 0.0%mg/1 | < 0.005mg/1 | DDIC«aAg '
Fluoride . .. Do Le#s than or egual te.0.8 mg/1'| << 0,15 we/] .ﬁbsarpt_lﬂlét_tic' amalysis *
1 Hardness ' . | Less than or egual tu;SGO'—EZ_I- . .98 ‘wg/1 | EDTA e
1 Tetal rgéidue i L -Le'ss‘tha_n of egual to D00 =g/l 110 mgfl - D;y weight _ _
Phenals N Iﬁ?gﬁst:_é/“loreg?a] to 1< 0005:3/] Distﬂ!ai.:iuxi-aline—.a.ni.;i'p.y'ri#?
| Surface-active anionic - Less than of egual to 0.5 mg/1 | < 0.2 mg/l | Methylene-blue’ -

Pl value S © 5.8 ~ 8.8 | 7.8(19.0 °C ) | Glass electrode

Odor - L Nets Abnurnl | odor-af Iyon
| Taste .. Mot Abmormal . . taste of fron-| _ e !
lColar = - © {Less than or egual to § degree 20 ‘degree | Absorptiometric a.néi!?i? e i
| turbidity . "'t Less than or egual to 2 degree |- 10 degree | Transwitiance-sedimentativn °
| Water Temperature o S 31,8 'G SR el e
1 Electric Conductivity S : 100 IM.S/CF .
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INSPECTION

YACHIYO Engineering Co.,Ltd. 7

Sampling place :NEAR MALAKAL HARBOR

Sampling date :22 DEC. 1990

NO. 12

14:50

REPORT

Kankyo Engineering Co., Ltd.
B8-20-11 SHINBASHI-HINATO-KE
TOKYO, JAPAK

Test date +from 9 JAN. 1380 to 28 DEC. 1983 PHONE;03(§3B)2535
Itess _ Limitation Tested value Test method
Nitrate Mitrogen & Nitrite |Less than or egual to 10 wg/l | < 0.1 mg/1 | Cadmium.copper column
Kitrogen { reduction ( Absorptiometric
: _ analysis
Chloride ion l_,e_ess‘ than or egual to 200 mg/l 7  mg/i ['(20r2(]‘1 titration
Klintl& consused Lass than or egual to 10 mg/l 2.2 ng/l CcoD ( K]'!n[}4 3}
'} Total Colonies (Bacteria) Less than or egual to Not detected | Agar bacte
: ‘100 pes/=l" -
Coliform group Not detected Kot detected | MPN
Cyanide ion Not detected Not detected | Acid base distiilation
decosposition pyridine
: -pyrazolone
Mercury Not detected Not detected jAtomic absorption analysis
Organophosphate Not detected Not detected ) Gas chrosatography
_ : ~ §( Absorptiometric analysis )
: _Cnppef : Less than or egual to 1.0 mg/1 | < 0.61 =g/l Atomie absorption analysis
Iron Less than or ezual to 0.3 mg/1 £.38 =g/t | Atomic absorpticn analysis
Manganese Less than or egual to 8.3 mg/i | < 0.01 ag/1 Atomic absorption anmalysis
{Zine Less than or egual to 1.0 ag/1 0.17ing/1 Atomic absorption analysis
Lead Less than ot egual to 0.1 mg/l 0.02 mg/i Atomic absorption analysis
‘1 Chromiun Less than or eg:ual to 0.05mg/1 | << 0.02 wg/l Diphenyl carbazide
Cadmiua Less thaﬁ_ or egual to 0.01mg/1 | < 0.005z/1 Atomic abserption amalysis
Arsenic. Less than or egual to 0.05mg/l1 | < 0.00%eg/) |DDTC+Ag
Flueride Less than or egual to 0.8 mg/1| < 0.15 wg/l Absorptiosetric amalysis
Hardness Less than or egual to 300 mg/l 26 wmg/1 | EDTA
Total residue Less than or egual to 500 =g/1{ 108 mg/l |Dry weight
f Phernols Less than or egual to < 0.005mg/1 Distiliation-amine-antipyrin
_ 0.005 mg/1 . .
Surface-active asionic Less than or egual te 0.5 mz/1 | << 0.2 =g/l Hethylene-blue
PH value ' 5.8 ~ 8.8 7.0(19.0 °C ) { Glass electrode
Odor Not Abnormal udb_r of Iron
1 Taste " Not Abmormal ‘ taste of Itom
1 Color . Less than or eg'ual to § degree 1¢ degree -Absorptiometrie a.na'iysis
t Turbidity - Less than or egual to 2 degree 5 degree | Transmittance-sedimentation
Water Temperature 29.0 °C
1 Electric Conductivity 94 pus/om
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APPENDIX IX

STUDY OF WATER FACiLlTY IMPROVEMENT PLAN
SUBMITTED DURING F!ELD SURVEY






THE BASIC DESIGN STUDY
. NN
THE PROJECT FOR
IMPROVEMENT OF WATER SUPPLY
. U
THE REPUBLIC OF PALAU

FIELD REPORT

DECEMBER, 1989 -

JAPAN INTERNATIONAL COOPERAT ION AGENCY
(JICA)
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CONTENTS OF FIELD REPORT

Summary of Scope for Basic Design Study

Items to

be Confirmed by Palauw

Reports submitted to the Authorities Concerned

3.1 PBasic Design Conditions and conceptual plan of layout for

improvement water supply system

3.2 Conceptual Plan for water bipe line laying

Annex.(ReIated data)

Annex-1
Annex-2
Annex-3
Annex-4
Annex-5

Annex-6
Annex-7
Annex-8

Annex-9
Annex-10Q

Data of Soil Investigation

Data of Geographical Survey in the_Toagef—mid chanhel
Data of Water Supply Pressures in Airai and.Koror area.
Data of Tidal Current Velocity in the Toagel-mid channel
POS1t10ns of flow meters and water pressure meters

Data of flow meter and water pressure measurement

P031t10ns of prev1ous leakage and repa1r1ng works on main

pipe11nes

'Pos:tlons of PVC installation regarding water supply and

dxstr:butxon pxpellnes by US'S 2 prn;ect.

Data regard:ng number of service connectlons, water meters and
damaged water meters o

Data regardxng back*wash water volume of sand f1}ters

Data and 1nformat10ns regarding contents of US'S project
in Airai and Korer area. '
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1!

Summary of Scope for Basic Design Study

Scope of the basic design study on the project for improvement of water ’

supply system in Airai and Koror area is summerized as follows;

(1)_T0 perform the basic design for

a)

b)

c)

d)

e)

One emergency diesel generator set{Approx. 300KVA) and one fuel
0oil steel tank in the intake pump station.

The raw water transmission line (Approx. 300 mm dja.) from the
existing intake_pump station to thevexisting Gihmel dam, the
propesed route of the line is as shown on the attached Fig. 1 and
Fig. 1-1.

The clean water transmission main line (Approx. 400mm dia.) from
the existing Airai water treatment plant(WIP) to the existing
Ngermid and Ngerkesoal steel tanks. The proposed route of the line

is shown on_the'atfached Fig. 1 and Fig. 2.

The clean water transmission main lines{(Approx. 300mm dia. and 250

‘mm dia.) for Koror city water system. The proposed routes are

shown on the attached Fig. 1 and Fig. 2.

The clean water transmission main line (Approx 200 mm dia.) for
Airai city water system. The'proposed route of the line is shown

~“6n the attached Fig. 1 and Fig. 2.

2)

ray

To study the pessibility of procurement and installation of

The rubber dam (Hight : 60 cm, Length : Approx. 15.2 m) to be
restored on spillway of the existing Gihmel dam.
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b) One set‘of auntomatic valveless gravity filter (Approx., 700 GPM) to
be installed at WTP. '

¢) Two sets of multistage turbine pump (1050 GPM) for water
transmission 1o replace the two existing small pumps at WTP.

(3) To study the possibility of supply of ;

a) One sand blast or_high pressure water blaster machine to be used
for cleaning of the existing steel tanks.

b} One 4-whee1:d;ive vehicle (pick up) equipped with mobile
communication equipment to be used for patrol of the water supply

facilities.

¢) One flat-bed . truck equipped with a hydraulic lifting device (1ton)
to be:used for maintenance of the water supply system.

2. Items to be confirmed by the Government of the Republic of Palau

We would like’tb confirm‘the_ioildwing-basic cﬁnaitiohs for the
estimation of construction cost and construction period and the
recommendation of this Grant Aid Project to JICA and the Japanese

authorities concerned and so forth.

D) Provision of the_following_tempbrgry area for a construction
liason office, warehouse, stockyard, etc. in Airai, Koror and
Malakal area during the consfruction period.

In Airai area ; Apbrox. 5,000 m2 (Near air Lefminal)

In Koror area '; ADprOX. 6,000 m2 (Former Socie construction

T ~ camp.) : _

In Malakal area; Apprdx. 6;000 m2,(Supply_area and old power.
- '_ piant yard)_: '

-



&)

(D)

(4)

(5)

(6)

'Provnsxon of the dumping yard for the disposal of surplus soil

encountered in construction works.
The dumping yard shall be M-dock dumping yard.

In case that the Japanese Government will suppif-the machines and
equipment (Including sand blast or high pressure water blaéter
machine, 4-wheel drive vehicle and flat-bed truck, etc.), the
Government of Republic of Palau shall secure the proper -
maintenance and effective nse of the machines and egiupment.

In order to keep the construction schedule vhich is very tight,
the Government of Republic of Palau shall permit of working for
about 15 hours/day except Sunday and National holiday;:if

necessary.

Utilization of land both five (5) feet width outside of pavement

of existing roads for installation of public infrastructures.

Provision of electric cabling with electric poles between nearest

electric transmission line and each tank to be equipped with

conirol valves, measurement equipment and auxiliary eauipment

. which are necessary for level control of water tanks (5 tanks).

P

(8)

(@)

(10)

Carrying out a leak detection and repair the existing leakage

in the pipelines.

To assist:the Cohtractorrin expediting the granting and issuance

of visas of the Contractor's personnel including a third national.

To facilitate the issuance of work permits and ather permits for
the Contractor and his personnel including a third natioral.

In case. that the Government of Japan will pFOVIde one un;t of sand
blast or high pressure water blaster machine to be used for
cleanxng off old paint and rust from existing steel water tanks,

the Government of the Republic¢ of Palau shall paxnt the tanks

/w



(five (5) tanks) by using the machine in accordance with the
construction schedule.

. 3. Reports submitted to the authprities concerned
3.1 Basic design.conditions
3.1.1 General
(1) The target year of the prbjéét-sha]l be 2000 year
(2) The total population of the project (l‘n‘dmc!a‘ng -5'-‘.:\'&3“ vesidents
such as Philiffrn.e)
'~ At present (1990) . . ': 16,350
- At the target year (2000) : 20,600
(B Deéigned water cbnsumption'

- At present- o :'Appfox. 8;300-m3/daf (2.2'M

gailon/daY)
"~ ~ At the target year(2000) : Apprcxrcls,soo m3/day (3.5 M
gallon/day) . -

3.1.2 Policies for basic design

The p011C1es for basxc des:gn ‘on JICA proposed wvater: supply system .
shall be -as follows o

- To integraté with existing water supply system and US'S - -
improvementﬁscheme}”and JICA proposed improvemEntcprdjecf;{&
-To seﬁaraté“clean water transmissionabipelines.and distribution
pipelines.- ' : ' i ‘

- Teo d:str:bute water unlformly in all supply area

v



- To utilize existing pipelines for distribution pipelines..

~"Ta ufilize'existing steel tanks for clean water reservoirs and
dlstrxbut:on system.

- To- utxllze maximom use of public lands and to minimize use oi pr;vate
lands. -~ . ' - -

- To utilize existing water supply pipeline (DCI) along K.B brxdge for
temporary waler supply transmission mainline and make provision for
future connection.

- To prevent'raihwater from flowing into the excavated trenches during
construction period. ’ |

- To minimize interruption and distupbance against traffic vehicles and
pedestrians,

- To minimize éonsiructioh cost.

. - To minimize construction period. _

- Torutilize local materials, equipment, technicians and laboﬁrs

- To minimize maintenance and operation cost after completion of

_ the project.

- To apply Japanese standards, regulatlons and codes for design,

-manufacturing, installation and construction of JICA proposed water
suply system except connections between existing pipelines and
facilities, and JICA proposed water supply system

3.1.3 Main pipeline

(1) . Routes of JICA proposed raw water transmission pipeline and clean
water transmission pipeline are as shown.on the attached Fig. 1
and Fig. 1-1.

(2} Connection pqints of JICA proposed pipelines and existing
pipelines are as shown on the attached Fig. 1 and Fig. 2.

(3) PFipe diameter will be finalized in accordance with the hydraulic
analysis based on the water volume of consumption at target year

(2000), pipe routes, pipe elevation and existing water tank

elevation, etc.

{4) Pipe material(willibe-ductile:cast'iron which is made in Japan.
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(5)

(6)

(7)

a)

b)

c)

T-shape joints (push~on-typg) will be used fof~straight pipes.
Mechanical joints will be used for all fittings, valves and gates.

'tandard earth coveriﬁg thickness of buried pipes shall be 0.7 m
in the 1ncl:ned area, and 0.9 m in the flat area to keep the
th:ckness necessary for the installation of air relief valves and

stop valves, etc.

Ancillary equipment such asuair relief valves will be provided in
principle in the following rules. '

Valves

Sluice valves shall be providéd on all pipe size of JICA proposed

pipelines.
Blow-off_valves

Blow-off valves shall be provided at the selected low points such

‘as a hollow place.

Air relief valves

. Air relief valves shall be provided at the selected'high points Of

JICA proposed pxpelxne. in case of pipe diameter 400 mm, double

'openlng air relief valves shall ‘be used.

.3,1.4 Emergency diesel éeneratof

Concepual plans are shown on Fig. 3 (1/2), (2/2).

(1

(2)

1)

Numhef of the generator shall be:one (15 set.
Type of generator shall be indobr.ﬁype,.'

Capacity of generator shéil'be:approx. 300 KVA.

%



(4)

(5)

6y

(7

(8>

Voltage of electricity shall be 200 v.

Cycle of electricity shall be 60 Hz.

Fuel of generator shall be diesel oil.

Material of fuel o0il tank shall be steel.

Capacity of fuel oil tank shall be approx. 3.0 m3 (approx. 800

"gallons) for two (2) days continuous running.

3.1.5 Sand filter

Location of sand filter is shown on Fig. 4.

(1)

(2) .

3)

Number of the sand filter shall be one{l) set.
Type of filter shall be automatic valveless gravity filter.

Capacity of filter shall be approx. 700 gallon per minute (GPM).

3.1.6 ¥Water transfer pump

(13

(2)

(B

(4)

(5)

Number of the pumps shall be iwo (2} setls. -

Type'of pump shall be muj tistage turbine;pump.

Capacity of pump shall be 1050 GPM.
Total head of pump shall be approx. 286 feet.

Motor shall be 100 HP, 3 phase, 60 Hz.

=



3.2 Conceptual plan for water pipe line laying

Fig.
Fig.
Fig.
Fig.
Fig.
Fig.

Fig.

Fig.
- Fig.
Fig;
Fig.
Fig.
Fig.
Fig.
Fig.

Fig.

o

10.

12,

13.

14.

16,
17.
18.

19,

20,

Location of section
Detail of water pipe bridgé-near Intake -
Detail of water pipe line beside existing culvert at Airai

Plan for water pipe line near WIP

Detail of water pipe liﬁé on existing R.C. drainage pipe
Water pipe line along causeway to Arakabesan Island

. Water pipe line along causéway to Arakabesan Island

(Alternative)
¥ater pipe line along Malakal bridge
¥Water pipe line beside existing culvert at Malakal

Typical valve cover & box

. Typical air éalve box & blow-o0if

Typical section of pipe.crosging.'
Vaive'haﬁsé‘fof stéel'waier=tahks-'f
Typical cross section of pipe in causeway
Typical cfdéélséctibn of pipe under road

Typical section of main pipe -
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4, Annex‘fﬂeiated data)
Annex~1 Data of soil investigation

We surveied the soil investigations of 21 holes -along JICA
proposed raw water transmission pipeline and clean water
transmission pipeiine on 1l4th, Dec..1989 under the cooperation of
GRP. The investigated soil conditions are as shown on the attached
Fig. AN-1 (1/3)--(3/3).

Annex-2 Data of geographical survey in the Toagel-mid channel

¥e executed the geographical survey at the Toagel-mid channel on
15th, Dec. 1989 under the cooperation of GRP. The measured

' ggographiCai survey is as shown on the attached Fig. AN-2 (1/3)--
{3/3). The maximum depth of the toagel-mid channel is about 34 m

from sea level.
-Annex-3 Data_of water supply pressure ‘in Airai and Keror area

Ye measured the water supply pressures along the existing water
Supp{y'pipeline in Airai and koror area from 4:00 PM to 8:00 PM on

' 15th, Dec. 1989 under the cooperation of GRP. The water pressures
varies at each measuring peint from 0.0 kg/cm2 (0.0 PSI) to 7.0
kg/cmz (100 PSI). The meéasured water-pressufes are as shovn on the
atiached Table AN-1 and Fig AN-3 (1/2), (2/2).

Annex 4 Data of tidal current velocity in' the Toagel-mid channel

We surveied the vélocity of tidal current in the toagel-mid
channel 4 times (9515 AM, 10:15 AM, 11:15 AM and 12:15 PM) on
15th, Dec,'1989 under the cooperation of GRP. The measured iidal
current velocity are as shown on the attached Fig. AN-4. The

fastest velocity measured is about 0.5 m/sec.

Annex 5 Positions of flow meters and water pressure meters

-215-
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The ﬁositions'of meters are as shown on the attached Fig. AN-5.
Data of above meters are as shown on the attached Table AN-2.

Annex & Positions of previous leakage and repairing works on main
pipelines

Positions of previous leakage and repairing'wbtﬁ_bn_main pipélines
are as shown on the attached Fig. AN-6. The positions of leakage
have been repaired in a few days_by'BPw. '

Annex 7 Positions of PYC installation regardihg'water supply and
distribution pipelines by US'S project

Positions of PVC pipes to be installed by US'S - project are as
shown on the attached Fig. AN-7. The existing AC pipes are never
replaced by PVC pipes. .

-~Annex 8 Data regafding number of service connections, water meters and
damaged water meters '

Data regarding number .of service connections, water meters,
damaged water meters and so on are as shown on the atiached Table
AN-3 and Table AN-4. .

Annex 9 Data régardihg back-wash water volume of sand filters

Data regarding back-wash water volume of sand filters at WTP are
as shown on the attached Table AN-5.




Annex 10 Daia and informations regarding contents of US'S project
‘in Airai and Koror area -

Data and.informations regarding contents of US'S o projects in
Airai ‘and Koror area are shown on the attached Table AN-6.
However the.furthér development prdjects of Airai-Koror water
ﬁéupﬁly system by US AID are not planned.

&oxch: L. ¥Yong - ‘ Hasatoshi Seno
Nationnal Planner Ch§e£ of Consulting Team for
Republic of Palau : . Basic Design Study, JICA
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MEASURED RESULTS OF WATER PRESSURE
AT EACH POINT

" PRESSURE
Ho EEASURING POINT DATE TIKE B cacx _
| PST [ (KG/CHZ )
1 | TREATMENT PLANT 15 DEC.'89 | 16:45 | 100 7.0
2 | GROCODILE ‘LOUNGE - 16: 50 100 1.0
"3 | AIRAI YILLAGE ” 17:00 . 90 6.3
4 ~ditto- g 17:03 |~ .60 4.2
5 ~ditto- o - 17:06 35 2.5
6 |-ditto-(AIRAI ELEN.SCH.) - 171:35 | 22 1.5
7 | END OF AIRAI VILLAGE - 17:25 | - 10 4.9
g | - - 17:48 70 4.9
9 | OSEL RESTAURANT - 17:57 10 0.7
10 | . 18:05 70 4.9
11 " 18:15 70 4.9
12 - 18:25 | 0 0
13 . 13:33 | LESS
h o v 10 <0.7"
14 | NEAR PALAU EHOTEL - 18:39 | 10 | <07
15 | NEAR UR. K. WONG'S HOUSE - 18:45 0 0
" 16 | INTERSECT'X TO ARKABESAN - 18:52 | LESS. -
| | TEAN 10 | < Q.7
17 | NEAR COMH. CENTER g 18:58 | LESS o
sy 10| <07
18 - 19:02 6 | o
19 | - 1 19:08 - X
20 | 0ICC - © 19:14 | LESS : -
o fTEw0 | <07
21 | NEAR WALAKAL TANK - 19:19 | LESS P
| . |manio | <07
22 | wanc - 19:30 | 15 N

Talle A~ s | WEA,\S'JKEP (E}S’Ulﬁ‘f :0}' Wﬂfé/{ fXESS[/A’E- )
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-y cham Iink fences, ﬁ'i"'ﬁff:'{r&nsmmmlﬁn ﬂnes, chemical feed
system, electrical ‘support _for..“eight “(8)wells located in
Arukabe‘sang, Koror and Airai. o

. _(lli)} Rewiring of the éé_ntrol panels for two (2) existing water

pumpa'and installation of & new water pump at Geden
river pump station as well as Installation of an

oil-controlled swing check valve.
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s("({'\fj‘_} Installation of pipe modifications at Gihmel dam and °~ -~

Y -
e Y

TR installation of one sand filter with related piping, valves:
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’ ) and connections to existing pipes, sump box with drain -_
line and gl other incldentals related to the Airai water &
treatment plant filters.
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APPENDIX X

CONSTRUCT!ON EQU!PMENT MATERIAL
: AND LABOR AVAILABLE LOCALLY |






CONSTRUCTION EQUIPMENT, MATERIAL AND LABOR LOCALLY AVAILABLLE (1989)

1. Construction Labor
Worker
Sufveyer
Typist
Carpenter
Praft man

Priver

2. Construction Material
Reiﬁfofcing steel
Sand
Diesel oil
Cemeht
Timber
Crashed stone
Ready;mixed concrete (4,000PST)
Ready-mixed concrete (3,500PSI)
Ready-mixed concrete (3,000PSI)
Ready-mixed cohcrete (2,500PSI)
Ready-mixed concrete (2,000PSI)
Ready-mixed concrete {1,500PSI)
Ready;mixed-concrete (1,000PSI)
Concrete block (8" x 8" x 16")
Concrete block (6" x 8" x 16")
.Concréte bilock {4" x 8" x 186"}

'37 Constfﬁction Equipmeﬁt

Truck crane 35 ton
Back hoe

Vibro roller
_Tire.rollér
Pay loader

~Dump truck 8 ton
Dump'truck_lO.S ton
Dump truck 12 ton
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Flat bed crane 6 ton
Flat bed crane 3 ton
Alr compressor 600 CFM
Fork 1lift 5 ton

érader _

Generator 90 kw (128hp)
Generator 30 kw ( 43hp)
Concrete mixer 15 CF
Concrete mixer 3-1/2 CF
Compactor

Engine welding machine
Electric welder

Engine vibrator

Flectric vibrator

3" water pump

- 2" water pump

Lathe

Table drill
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— Water Resources Develoment, A Preliminary Survey Report on Gaden and
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