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1, BERN

Hydeaelactric Study

Plamond drill cores fron the areas of Wabo Main Dam and Saddle’
Dama,

,“f-fﬁébrééeﬁfaﬁiVB bagéed'samp}es of mddsﬁbne and gravel-sands from
trench and auger hole investigations.
Port Study | h

Ocean Sediment samples.



2. BT

(1) Topographic Survey for Hydroelectric

and_ﬁcpesg Road Study,

{Transparencies}.
AREA SCALE NG, OF SHEETS
1, #ain Dam 13 500 21
2. Main Dam 1 : 2000 6
‘4,  Saddle Dams 1l 500 37
4, Saddle Dams 1 : 2000 16
5, Aure 1 : 2000 24
6, Accoss Road * } 1 50900 26

* ‘together with fleld daba for Access Road Study

(2) Aerial phoiographic prints,-ﬁain Bam Area.

PHOTO DATE COURSE PHOTOGRAPH | -NUMBER of
SCALE NUMBER NUMBER PHOTOGRAPHS
cl 1to8 8
1 : 6000 Aug. 1975 ' &
c2 1to 8 o
€1 1to6 6
1 : 13000 Aug. 1975 €2 1 to 4 4
C3 1 to 5 5

~B2-




(3} ARerial photographic prints

 SADDLE DAM AREAS .

o fopmote | paTE . | -COURSE | PHOTOGRAPH | NUMBER of
|+ scaLE G NUMBER NUMBER . |PHOTOGRAPHS

; cl 1to 6 6
1 ¢ 6000 . | Aug. 197§ c2 1 to 7 7
| c3 1 to 8 8
cl 2173 to 2179 7
| c2 2208 to 2213 6
1 5 13000 Aug. 1975 3 2060 to 2063 4
4 2092 to 2099 8
o 2084 to 2090 7

.(4) Aerial hhotcg:abhic prints

AURE AREA
PHOTO ™ - OATE COURSE PHOTOGRAPH | NUMBER OF
SCALE y | NumBER NUMBER PHOTOGRAPHS
ol 1035 to 1047 13
c2 1077 to 1091 15
3 1064 to 1069 6
2 201 C4 1060 to 1063 4
15 13000

- . 1975 o 1116 to 1132 18
C6 1147 to 1159 13
7 1100 to 1114 15
c8 1160 to 1182 23




(5) Aerdal photographic prints

RIVER BED ON THE PURARI RIVER
PHOTO  DATE | course | pHoTOGRAPH | NUMBER OF
SCALE o - NUMBER NUMBER PHOTOBRAPHS
€1 1291 £a 1297 7
: _ €2 -0} 1300 ‘%o 1307 8
1 1 20000 July 1975 c3 1312 to 1318 7
c4 1320 to 1330 1
€5 1331 ‘to 1339 9

(6). Aerial phﬁtogrgphic printg

DROKOLO' AREA

PHOTO DATE COURSE | PHOTOGRAPH | NUMBER OF
SCALE NUMBER | NUMBER PHOTOGRAPHS
Run X 3135 to 3142 8
Run 2 | 3114 to 3124 1
1 s 10500 Apa, 1975 - ‘ S
R Run'3 | 3106 to 3113 ‘8
Run 4 | 3143 to 3184 13
1+ 10800 Aug. 1975 Ruh 5 | 2892 to 2899 8

- B 4 -




(7} Aerial

photbgraphic printe

THE BLUFF AREA

o pHoTo
.":$CHLE

. DATE

© COURSE
- NUMBER

PHOTQGRAPH
© NUMBER

NUMBER OF
PHOTOGRAPHS

1 10000
+ 10400

b 10400
112200

I L T T

ioso0 |

Aug. 1975

H

"7ﬁué
" Run
" Run
,Run

© Run

ML= DR &3 N - S ¢ S S B

Ru¢

2029
3004

/3051 te 3082
2068

2995
3099
2938
3024
2065

0
to
to
to
to

3083

2954

32
28
17
10
11

(B)" Asridl photographit prints

HALL "'SOUND AREA

CpHOTD
SCALE

CpATe

COURSE "
NUMBER

 PHOTOGRAPH

NUMBER - -

NOMBER  OF
PHDTOGRAPHS

1 13000

1t 14000

Jily 1975

July 1975

 'ﬂdn'
Rum -
Run
Run,
Run
Run
Run

Run

W @ e S L N

Run

o
o

Run

j
ot

ﬂun”

—
L]

Run

—
W

Run'

PJ
B~

_Run

et
]

Aun

. 2581
2601

<2734

1033 to 1019
2478 t6
| 2448

2498
2474

to
to
to’
to
to
to
to
to
to
to
‘to
to
tﬁ
to

25273
2576 to 2599
2638
2623
2624
2744
2745 ta 2750
2659
2676
2700
2713

2693
2712
2719

2550

2575 |
2658

2637

2675

17
21
27
28
24
25
e
23,
14
11
6
17
18
13
?




(9) Aerial

photographic prints

ACCESS RODAD

PHOTD . DATE  COURSE PHOTOGRAPH | ‘NUMBER OF
SCALE . © NUMBER NUMBER | PHOTOGRAPHS
-1 1 to 7
| o C-2 1tos 8
11 30000 | 22 oot. C-3 1t 16 . 16
: 1978 c-d 1 t0 19 19
g 1 to 23 23

(10) Flight Course Diagraﬁ_qf Aarial,?hqfographin Subvéy

(Transparencies).

(11)

An Aerial Phdtograph mosaic cnuering the area bordared by

_the lowsr Reaches of the Purari and Yailala Rivers (Scale: l to 130,000,
Printed Phutograph) -

(12) ﬂarial Photographic Prints - Niscallaneous Runs of. Gulf

Province Coastline over the Years

NO.

DATE . LOCATION ND. OF ND. OF SHOT = SCALE DF BOX

RUN - CONTAINED
21.11,'56 Port fomilly 2 6366  1/40,000 A
21.11.156 " 3  67-81 e
21,11, 156 " 4 83-94 . . S
27.°2.'57  Kerema 4 36~52  1/50,000 b
2? . 2. ' 5? o ) " 5 17"35 l? ] t'.
21,11, 766 . Kaimari Island = 1 . 95-105  1/40,000 "
21.11.'56 2 106=112 " L
9, 5,187 Vailala 3 12-26 1/40,000 "
24, 4,158 t 4 81-11 " it
13.12,155 Bevan Sound 2 Eaat 226-235  1/40,000 B
24,12,155 L 2 West 4%1-338 J i
13.12.'55 L 3 East 215-225 " "
24.12.155 " 3 West 368-377 " "




ote

" LOCATION

w0

. OF

ND,

SCALE

OF SHOT NO, OF BOX

RUN : CONTAINED
28,12.'55 Bevan Sound 4 427-437  |1/40,000 B
28,12,'s6 . " 5 438-445 " .
‘28i12,1585 I 6 391397 " "
24, 4,158 Vailala 3 5017-~5013 . [1/40,000 C
26, 4,58 . <" 4 - 5001=5012 " 4
24, 4,'58 Murua . 2 5093-6200 | " "
24,12,'48 Veilala~Kevema -~ 7785 11/66,000 o
24,12, 148 o - 80--85 - n "
29, 6,174 Kikori' - 1.3.5.7.9 1/95,000 "
29, 6,174 . " - ' l99.10i.103,105{ ¥ "
‘21, 5,164 warsong Point 1 142-145  |1/46,000 "

' Kerama '

16. B,'73 Matupe River 50 128,130,132 |1/104,000 ft

(23) Computér-Priﬁtoutb; The Pureri River at Wabo, Estimation of
Runoff (1951 to 19?&) by - Tank Model, Octuber 1975,

(14) Computer Printouta, The Purari Hiuer at wabo, Generation of

Synthetic Runoff Racords,. Nouembar 19?5.

(15) Pluuiogreph Records (196?~19?4) ot tabo Damsite and Clock
'Hour ‘Analysis of the Pluuiograph Records.‘

(16) Report on Site Investigation for Proposed Wabo Dem Purari

Hlver, George Mimpey& Co, Ltd., Centra! {.aboratory, Hayes, Middx. ,
: December 1960. '

(17) Report on Further Geological Inuastlgations, wabo Dam Project
by Keith R. Miles, D. 8c., f.G.8., M, ﬂust. I.m.mM. Geological Consultant,
25 January l960. .

(18) Wind Recording Charts from Kerema Station

May -

Moy

June

SBpl
Oct.

May

17
26
24
29
13

27

175 -~ May
75~ June
175 - Aug.
7§ - Oct.
78 ~ Jan,
6 - June

24 175
16 175
26 175
6 175
11 '76
1176



(19) Speci?ication and Uperatlon Nanual of Anemometer for Kerema

(20) waue Direction Ubaeruation Data

( July 29, M
_§‘Aug.. 1, 3, 4, 5, 7, 8, 9, 10, 11, 13. 18, 19,
1975 (.. 21,22, 23, 24, 25, 26, 284 29, 31 '
%'Sep;h 1, 3, 5y, 6, 9y 13, 19, 20, 23, 25, 26, ?7 30
{ nct,' 1, 3, 10, 11, 13, 14, 15, 16~24, 26, 30
E NOU- 4’ 5’ 7, 10, 1.]-"]-5. 19"“22’ 25-'29 ;
. (feh. 4, 6, T, By 13, 14, 26, ?7, 28
1976 { Map
{21) - Sandstraﬁor Reéb:der Charts (6 Rblla)
Ng. | LOCATION 'DATE OF SOUNDING
1 c-49 May 25 1975
e | o .
| C~46 : o
2 CC-d7 " May 28 1975
Cm48 '
| ) c-d2 S
3 C-43 June 1 1975
€45
Cw37 - -
4 Check-14 June 2 1975
C-40
5 C-41-(1) - Juns 3 1975
C-44 '
C~38
£-39
6 _ C~41~(2) June 5 1975
Check-15

.__BS —



{22y

survey,

(28)

(24)

Paraanont Marke ~ Skelaton Plan (Gulf Site)

Peg No, 13,661 ~ 13,575
Pag. No. 13,614 -~ 13,623

. The sbove pegs are' the basic points for Purther beach profile

Back~up Reports (1 set each)

. WABD HYDROPUUER PROJECT REPDRT UN UCEANGGHRPHICAL
SURVEYS OF THE 0ROKDLG~KEHEMH AND HALL SOUND AREAS
December 1975 NIPPDN KDEI CD., LTD.

WwABQ HYDRGPUMFR PRUJECT
REPORT ON SUBMARINE GEDLDGICAL SURUEY OF THE BLUFF AREA,

- GULF DISTRICT, P.N.G.

‘Dscember 19875 SNOMY MOURTAINS ENGINEERING CURPORATION

Drawings (orlginal) attached to the Back—up Reports listed

on ITEm (23) and {24):

(25)

No. 1-1 TRACK CHART in Orokolo-Kerema Area

 No. }~2  TRACK CHART in Orokolo~Kerems Area.

(26)

No. 2-1 DEPTH CHART in Orokolo-Kerema Ares
No. 2-2 ~dé = -
No. 3=1.  BATHYMETRIC CHART in Orokolo-Kerema Araa

‘Nos 3=2 . o dg
‘No. 4 TRACK .CHART in Hall Sound Arsa
No. 5 DEPTH CHART in Hsll Sound Area
No. 6 ~ BATHYMETRIC CHART in Hall Sound fArea

SMEC REPORY

No. 1 TRACK CHART
No, 2 ISUBATH MAR
 No. 3 ISOPACK MAP OF A AND 0 MEMBERS



(27)  ®aps, Lend Categorias for Port, Industrial ‘and Urban Study
(transparencies). _ -
TITLE
. . Ganeral Terreln, Catohment Areas % Traverses -1:_25;0d0
for Proposed Townsite ~ Orokolo 8ay Area -
Gulf Province
. General Terrain, Cétbhﬁént Arés & Traverses i 25 000
© for propoaad annaite ~ Uailala and The Bluff

"Areas - Gulf Prouince

- Additional Investlgatlon Traveraea for 17 25 Q00
proposed Townsite ~ Vailala Abea ~ Gulf__ o '
'PnWhWa‘L”: : S '

. Lend Categorioe ~ Droknlo Bay Area ©1: 25 000
. Lend Categorles ~-Uailala end The BLUFF 1t 25 000
'ﬂreas . ‘ o o .

. Stripline Layout - DASF Survey | 1: 25 000

. Lonpitudinal Sections along Stpiplines'—
DASF . Survey '

., Longitudinal Sections along 'A' & TE! Trauerses

. théitudinal Seétiﬁns-along fw‘, 'Af, ‘B'_& ‘C‘
Traverses

. Longitudinal Sections aldhg 'Ji & 'H' Traverses

. Longitudinal'Secticns‘aléﬁg'*N'gr‘L', TPt & F!
Traverses N

. 'Longifudinai Sections along"w'_Tfaverse

. Lopgitudinal Sections along 'AGY', 'D', 'E' & e

Traverses
. Hall Sound - Land Catagory Plan " 11 25 000
. Hall Sound - Uagétatidn Overlay Plan 1: 25 090
. Hall Sound - Lsvel Traverae (Qverlay s 256 00O
. Hall Seund - Contour & Catchment Plan 1: 25 000
. Hall Spund - Additionsl Contours et 5m 1: 25 00O

intervals ovar Selsctad Area - 6 No. Shests

-B10~—



(28) Waverider Buoy Data.
' :(1) Ink chart racordinga, Nos 2A to 51A, (3 May 1976 to
' 25 April 19?7) from the Maverider fuoy raceiving unit
: located .8t Kerema. :

(2) 4 No, digitisad_tapds with data transferred from magnetic
tapas - Nos 2R to_51ﬂ,‘lThazmagnepic tapes were sent to
Australia Por processing, érased.and_rétufneﬁ to PNG for
reuse.

'(3) Computer printout of wave data,

(4) Computer data cards.

(5) Weekly report shests relating magnetic tape and ink chart

recordings to date.

{29) Uave Height observations, from Kerewa Bsach, over the period

“of the study,

{30)  Report on feasibility Study of Waverider Buoy System for
Purari Part Study at Kerema Papua New Guinea, Ospartment of Harbours

and Marine, Queensland. March 1976,

(31) Tide Gauge receords, Kerema.

Original of Foxboro tide gaugs results held by Institute of
Oceanographic Sciencss (refer Volums 7}. Copy held by Executive Officer,

Navaids, PNG Department of Transport.

—~B11-



B HE B VI
() ;of‘ifg,«;n'a'i ‘féxt_”&,f i-;h-afrsésfmiﬁ; ’aa,;;;rté: |

(b) Uriginal full size tranaparenciee of Figurae_.'
‘i:uaed in the Reporte.

{e) ‘Geological Mapping: Compilation Plans
- (Hydroelsctric Study) R

" (d)  Feasibility Study Progresa Rﬁﬁdr{;s

4 ITBEBBRIRALEL~HE8 .. o
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[

Accration ﬂﬁﬁ# | :
s beed in" this report, ths bulldlng up or deposition of
material on a beach, as apposed to- eroslon

_ actlve fault ﬁﬂﬁﬁﬁﬁ

Ca maJor fault along which displacamant is pDSSlblB withln
“this life of a 8tructure cgntemplated in its vicinity

‘active storage : #}Kbﬁ??ﬂ'(?é?ﬁl

the voluma of tha regservoir, ahoue tho 1nactiue storage and
between FSi. and NDL, auallable for releaso for power.
gansration '

See also tead storage

- air slacking ?Wﬁ%ﬂ!ﬁ

'1 the braakdomn of narmally wat solid materlal upon drying out

;zalumlna L ffV )'__2f}i'

aluminium oxida, a whitlah pouder raflnad from baux1te and
from which aluminium is extracted slectrically

. ‘,appmach channel ﬁﬁ?}(%

the Open-cut excauatlon, 1mmadlately upstream of the’ Splll~
way ‘through whlch Plooduatsrs flow from the reservoir

' ,'anchor block @ 7 /7;1‘“/ R ;9

“a'¢oncrete block on a hillside for supporting ahd fixing a
penstock

a%mMyMy.ﬂYf%ikﬁTt/?U“«é

- an area withln ‘the pouer statlon on which turbine and gener—
ator vnmponents may: be . ‘placed for’ aesembly or maintenance

V.Aure Bedax._AureIQ

gaological formation of TBrtlary age (Upper Mligocens to.

- Middle Niocene) sediments consisting of mudstons, siltstone

and sandstone beds., Located in Wiabo project area as described
© . in. Seotion. 2.3.1 and ip more detail in Volums 5A

bank (Loft or pight) ® %254 7t -

“riverbank, as seen when‘iobk;ng'dounstraam

batter : B3 7 (LA

the dagres of steapness of a aida faca uf an open cut
axcavation, expressed in ‘terms of a vertical distance to a
horizantal distance, alternatluely ‘the face itself

| bauxite DR —FFA b

& natural’ ore contamning aluminium ‘oixide, from which alumina
“is prepared

“‘Cl*‘



bellmouth ¢ 24 = @ =

refers to large-radius rounded edges of an opening, in a
concrete structura, for improving the flow of water into a

conduit

benchmark : ~ > 9~ — 2% fo bk 3 Ko

in survey, a permanently constructad manker point, of
establighed positiori and elevatlon, usad as a survey
reference in the uictnity

berth occunancy ; »\“Z di A5 é%i

" the ratio of the annual total of ahip sorvice time to the
annual total of the time that the berth would be available

to vessals

blankat grcut.mg A R ) l~/7 v b

a pattern of drilling and prasaure grouting to limited depth,
“usually with cement, over a proportion of the excavated
foundation area of an embankment cors in order to render. the

foundation surface impervious to seepage either inte the rock
.from the core or vice versa : :

break bulk cargo :. G ﬁ ( é&iﬂa, ﬁnu% )

bulk and general cargo in drums, sacks or‘containers, as
distinct from loose bulk commodities

breakwater : B M
a structure cnnstructad to form an artifieial harbour with
a water area protected from the effact of sea waves

bulk cargo @ Y7 #
cargo in a loose form, as coal, grain or alumina for example

capéc_ity i:’_af;.toi: 2%’@%%‘.5*&}?_%

the ratio of average load on a generating unit or powar
station to its capacity (excluding standby capacity in the
case of a power station) .

cap.l.tal cost ¥ 2!:

the astlmated total cost of providing a structure, including
anginesring and administration costs, a econltingency to cover
present unknouwns, and the cest of construction facilitivs,
but excluding interest during construction. See also
‘construction cost

catchment area : MR ( 55 )

tha area drained by streams upatraam of either the point at
~which the dam is located or the paoint bseing investigated

caterpillar rollsr {coaster) gate ! ¥+ A7 — .+ w—F -y —}

in which the gate leaf is fitted with roller trains which
boar and run against embedded track plates; used in certain

.._02._.



épplications‘whero'the totsal ]oad'hgaihat the gate is more
than can be, sustained by a fixed wheel arrangement., See
alao gate, fixed wheel gate

'bauaeway Pa—A Y 4
a road ambankment built up across low ‘ground, swamp or shallow
~ water

_cauatic soda : Hlky —x ‘
chemical faedstock For a wlde rahge of the chemical indusiry

chute : 9’& "'b

of spilluway; cbhcrata channal cohueyingﬁqpallway dischargas
-~ from the c¢rest to the river downstream of the dam

dmweYW%ﬁﬁﬁﬁﬂb

the act of terminating river flow through the demsite by
diverting inflow through .the diversion tunnels; after
constructing ths dams, the act of closing the tunnels to
commence resarvoir filling

closure (bulkhead) gate E'ﬁ?&’fﬁ- l\ (o lef ~p Fed—1})

a large gate to he lowared in front of a tunnel partal,
closing off flow when reservoir filling commences

cofferden : KRG ( B X A)

a sthCtura.protacting all or part of the construction area
8o that work can be.carried out in the dry

commen user bhacth étﬁﬂz‘“tx

a berth with 8p901allsed plant handl;ng sxmilar commodities
for more than ans 1ndu8try, ‘tharehby avoiding unhecessary
dup]icatlon, for example, unloading of carbonies

compaction : ﬁ%ﬁﬁ&b

the process whereby a SDll mass is reducad in wveluma, for
‘instance by rolling, with a reduction in voids betwsen
particlaa but usually without apprecisble axpulsion of water
praesent in those voids

__consolldatlon ﬂ"ﬁ§

uayally a tims~dependent prucBBS whareby ithe application of
prassure causes the reduction in volume of a soil sample by
progressively forcing out the water present in the voids

construction cost : . -1

the estimated total amount of payment to the Contractors for
all items of work; excludes engineering dasign and super-
vision costs, the cost of construction facilities provided
by the PNG Government, adninistrative costs and intersst
during construction, Ses also capital cost

-_.CS —_



., construction facilities MR et

fatilitias prnvlded by . tha PNG Gnvernment in advence and
available for use by’ the contractor or his agents during the
course of the construction work. Ror‘_e_:r Section 6.3

« - containor i 9 ¥ ¥

a standardised, enclosed lockable conitainar having approx-
imate dimensions af 6.1 m x 2.4 m X 2.4 @ with a maximum
load capacity of about 20 t; commonly reférrad to as 20 ft
(6,1 m) squivalent units (TEY), . Also available in 40 ft
(12 2 rn) units and soma othﬁr smaller sizes

» . contingency Trﬁ&‘ﬁ ifctd:-: YFAYS /h»-
“a cos{; proua.smn for various PUIPOEHS - 88 sat out in Volume 2,
Section 9 -
" conuaraion rate &ﬁi/‘“ l-
N¥-1:3 used in thla raport
= $A 1.048 = ¥ 374
as at September 1976
. : crest (of dam) : ( # & ).]ﬁztfé{rqtﬂ‘zﬁ vz X .
tap of dam
. croest (of spilluway): ( zl—dﬂli: Y E s v b

tha uppermosat i’:oﬂ;ion of the overflow section

. datum : F— ﬂAikﬂﬁ}ﬁﬁﬁﬁﬁ'&

 in this raport the datum and des;gnatlon of offshore levels
'differ from thoss appllcahle to onshore levels as follows:

Eleuatlon (onshore leuels For port and unluersally for
hydroalectric projact) : @%
halght abuve meéan sed level; desa.gnated 'EL' and
“axpressed in metres (refer also Volume 2 ﬂppendlx A and
Valiime 7 Section 6.3, 2)

Water depth (offshore seabed leuals) %ﬁ

depth below chart datum ‘which may bo lowost astronomical
tide level or lower; - to ensure that depths. showun on
charts are. always 'positive' or do not echangs sign at
extremes.of low water; ' m!. .

. dead storage Vs AR B’

the volume of water below the designad minimum operating
leval (NUL) of the reseruoir :

das:.gn stage i.nuestigations - rafer Section 6.3 @ ZYETERE COMHE

dip - the true angla, ta the horizontal, ‘at which the plane of
a gesological bad lies : fAFH (1)



Discounted Energy Cost * 99]3”37)3:% k

a cost of energy used for comparing altsrnatives. Derived
as set .out in: Section 2,5 and in more detail in Volums 2,
Saction 6 : : :

diuersion tunnol . FHEAK /;?\)v

8 tunnel driven to bypass rluer flows while the dam is under
constructinn

dewn:Kﬂﬁ%T

the fall in.a reservolr surface as ﬁétér is withdrawn at a
faster rate than the river inflow from upstream

.embankment dam ol ¥

Cany dam, constructed of natural excauatad meterials placed
without binding materials with elther zones involving arcas
of selacted rock, gravel -and sarth or a homoganeoua nof=
' zoned embankment -

emergency apillway ,}%mmﬁ%;}(ﬂ

an additlonal spLIlmay provldad as a cuntlngency maasurg
to assist in discharging flood flous greatsr than that for
which ‘the primary spilluay is designed. Ses also spilluay

energy recaived at indué{irial site I%Eiﬂu&i@ﬁﬁiﬁ?ﬁﬁ

output froim Wabo generators less transformer and transmission
“losses, Ses also output.- Unit GWh, GWh/a

Era Bads Eralﬁ

gaological formation of Tertlary age (Pliocene to Pleistocens)
sadiments consisting of thick sandstons beds with lesser
siltstone and mudstone, Located in Wabo project area as
daseribed in Section 2,3.1 and in more datail in Yoluma 54

'éthyle'ne dichlorida : _":Liﬁ'fb:f-“,“vy
chemical feedstock for the plastics industry

expangion joint : ffEEE P _
in a penstock, a sliding watertight joint permitting movement
with temperature changes

ferroalloys @ 7 =w 7114
“alloys used in the refining of ilron and steel to produce

. ferronickel +  ferrosilicon
. ferromanganese . metallic silicon

% sllicon wmanganesge + - ferrochrome

firm ensray . JEEH N
-at Wabo, annual energy available with 100% reliability during
"a drought equivalent to that of 1972 for which tha return
period is estimated at about 1 in 70 years



firm continuous powef L v SO L

.at Wabo, the.power-availebls at 100% ‘16ad’ factor when the
rgserveir is-at Minimum Operating Leuel and the inflow
rorreaponds to that for firm energy:.

Financisal Power Cost : H?%ﬁﬂii}ﬂ,x b

‘dexrived. from unascalated analysis such that the dlSCOUﬂted
costs of the project ‘equal the present value of the revenue
it generates ouer the lif‘e of the project :

. leadwwhael gate :r1-7~*¢‘~‘b

1) whlch whaels .ara . fitted ta axles flxad at the sidas of
.the gate leaf to bear and run agamst embedded platea. - Sae
also gate : . : L ; _

"_'flip bucket" 7'} J:?z\ajr 9 ;.

a concrete structure, terminating tha spilluay chute and _
iritended to guide the fast-flowing discharges into.an upward
trajectory, the water f‘alling well downstraam of ‘the chute

into a plungs pool B RN I

. Full Supply Levol (F.S,L. ) afiwﬁ?kﬁ):

. the des;gned maximum storage rstention leuel

. fuse plug: Ea~—X 7T ﬂ'(ﬂ%)

amall- embankmant designsd to fail when ovartoppad, FunctionLnQ
.as a type of, emergency ‘apilivay .

gate ; &’h-b i
any: mechanical devme to. cuntrol tha. f‘low of water ia intakss,
;outlets or -oh spllluay crasts by r8131ng ‘and lowering

ge’neral cargo -_':._-—-gﬁ’ﬁ%
cargo in a packagad f‘orm, as contamers, pallets, barrsls
or crates

gross hsad &%-/i(ﬂf:l

tha uartlcal dlfferance betwaan raser\;olr ‘1pval and tail-
water lavel at the power station :

gross storage ; fr’[sﬁ’i‘lkﬁ

tha total volume of the rasaruoir ‘when fillad' to the Full -
Supply leuel, equivalent to dead storage plus active storage

grout curta:.n M ks g o i v b

-an. lmperumus barrier. J.nl,o the dam foundat.ions created by _
‘means of drilling and pressurs grouting, usually with cement .

grout take : y;;a bvJ p&;\ﬁ , _
in pressure grouting, the ualuma pumped 1nto a drill hcla

-6 —



9Mﬂevmms_ﬁ4f”v“/

in hydroelectric turhines, movable vanaa whirh control
-  turblne power by regulating and dlracting the flow of water

'head Zkﬂﬁ _ '

at a point in a fluld undel qravity flaw, gross head is the
vertical distance helow an upatream frase surfaces; net head
ia gross héad laes the headloss to that point, Unit m

headloss i‘ﬁ }x‘.?ki!ﬁ

“the less in head incurred by & ‘fluid in overcoming frlctlonal
resistanca to flom o

“headraca channel @ i KEs

-the open cut- axoavation, upstraam of the intake structure,
. through which water is drawn from tha reservoir to the intake
T structure DR :
inatallsd capacity EQﬂﬁ?@i&

the Lotal ratad power output of the ganarators installed in
. a power station (1ncluding standby unita)

' 'intake ﬂ??ki:l

& atructure within the rsservoir for the purposs of wsth~
drawing water into & confined condumt guch as a tunngl or

pipeline
levala (onshore or offshore) .E%E%,
o sea datum '
7memmr ﬁﬁ%ékﬁﬁ¢F77}i¥
the ratio of averages load to peak ‘1load on a generating unit
.or power station -
littoral drlft %EEP
movement of ‘sadiment along a8 coastline dua to current wave
l'and tidal action - .
1ongahora drift ﬁ)ﬁ*?‘F]ﬁ%EP
200 llttoral drift

| "Lowest Astronamical Tide (L AT, ) ﬁi’.&’ck)’{?}(ﬁ

. the lowest level which can ba predictsd to occur under average
meteornlogical conditions and under any combination of
astronomical conditionsj . this level.will not be reachad every
year. LAT is not the. extreme low level which can be reached,
‘as storm surges may causa considerably lowar lovels to occur

' i“laxlmum Flood Level (M.F.L. ) ﬁkﬂt‘ﬂ(ﬁ?

to: which the reaaruoir surface will rise during the design
flood with spillway gates operating "in accordance with a
predetermined rule

..__C'?H



Mean Sea Level {M.S.L. y ! ‘T’i%?ﬁ}?kﬂ'ﬁ

the auarage lavel of tha soa aurfaca over a long period,
praferably 19 years, or the average level which would
oxist in the absence of tides

Minimum Operating Level {M.0.L,) * f&ik4:

thsflowéstrdssigned lavel to.whibh the resarvoir can be
drawn down and still pexrform the functional operation for
which the dam is rsquired .

net head @ #KEH
the remainder of the gross head; after deducting lossss,
which is diractly ay_ailabla for the turbines

Orubadi Bads : Qrubadi J&

gaological formation of Tertiary aga (Uppar Miocena to
Pliocens) sedimsnts consisting of primarily mudstone and
giltstone bsde with only minor sandstone). Located in Wabo
praject area as described in Section 2.3.1 and in more
dotail in Volume 54

output @ Hi?

alectrical energy availabla at Uabo gehé'r.ator' terminals;
enerqay received at industrial site is output less transformer
‘and transmission losses, Unit Gwh, GLu'h/a

overconsolidated & iBIW

the state of an in-situ soil or rock which historically was
overlain by and compressed under the weight of overburdan
since ramoved by mther natural processes or excauation

ovartopping : ARk

reservoir waters spilling over the crest of a dam, or viver
flow over a weir or cofferdam, during flood

peak powsr demand: ¥~ ZBNHHE
the maximum Instantaneous requiramont for powsr at sach
stage up to full industrial developmant

penstock | KIER#M T @A b2 2

a conduit for conducting watar f‘rom the raservo.\.r to ths
hydroslaectric turbines :

_penstock bench DK~ 7

the open cut sxcavation on tha floor of which the penstock
supparts are founded

permeability : &K

of a material such as sarthfill, the relative sase with
which water under head can be forced to pass through. Unit

cm/s



plungs pool : V'F ¥ P —a
the tailuater avea downstiesm of the spillway into which the
discharge is thrown, dissipating its snergy

poweT demand growth ¢ BN BB MR

tha assumed rate or pe:c-iod of buildup ‘of peak power damand,
corresponding to progresaive devalopment of snarqy-consuming
Industries, See also paak pouwer demand

- powsr, factor . N

the ra’tiu of actiue to apparent poweri the power factor of
a purely resistive load i5 1.0, and of inductive loads is

less than 1.0

.queusing time : #F LIEFIH

l:he delay a vessel experiences betwaen the time it arrivaes
at a port and the time it berths

radial gate : 5 74— b

a gate having radial arms pivoted on a horizontal axis,
particularly suited to spillway applications. Refer figure 10
for details. See also gate '

rated cutput {genarator) :%ﬁfﬁiﬁﬂ%m'ﬂ

the continuous output of a gensrator as daclared by.its
manuf‘acturer

‘ratad output (turblne) ?kjﬁ_.ﬁ%,ﬂij]

the mechanical power deliversed by the tﬂrbina shaft whan
running at rated net head, rated speed and full quide vane

opening

reactive compensation @ MEXLIE FTIREE

static or rotating plant supplying reactive power into the
transmission network to improve voeltage control in ths
system; particularly under low load conditions

remoulding @ & JaE L

the process of reworking a soil or rock, destroying its
in~-situ fabric and inevitably modify1n9 gome of its
characteristics .

return pariod ! V2 . Ve ) A P AL

the stetistically sstimated average frequency at which an
avent of given magnitude may occur within a long time span,
usually extrapolated from & short period of record with a
given degrage of probability; expressed in ysars

ring girdar | V¥ 20—
_a substantial s_t)fuctural elament surrounding a penstock at
_sach of the supports

_JC G —



runoff : P
appllies to portion of rainfall draining off the ground
surface _ _

run~of~-river schene fjféﬂj&%\*\,ﬁﬁ&ﬁﬁﬂﬁj

involving a low dam with minimal reseruoir storaga, the
pousr output uarying with fluctuatlons in straamflow

secondary energy D 2RI _ _
energy in sxcess of that which can be guaranteed with 100%
reliability but nevertheless is available for a considerable
~proportion of the. time, See also firm energy
ship service time : R
the total time a berth is allocated to'a particular vessel,
~ comprising the totel time a vessel is alongside the berth
plus the time involved in handling the vessel off the berth
silicon carbida @ ¥ Y 2 >0 —o34 )

~a metarial used as an abrasive coirpound:

speod | [ &8 _ :
of a turbo-generating unit, the rotational 3pead in
revolutions per minute

spilluay @ /Kl

a weir, conduit, channel or other structure designed to dis-
charge flood f‘lows safaly past a damj may have control ogates

spillway crest Kk 6

gea crost

storage scheme @ {7 ZKHs B

in which the capacity of the reservoir is designed as beirg
sufficient to regulate fluctuations in streamflou

sbtrike @ At
the compass bearing of the intersection line betwsen a
sloping geological bed and a harlzontal surface

tallbay : Bk

tha channel constructed at the turbine discharge Slde of the
powsr station

tailuater § MOKSL® kL F Bk AL

the water downatrean from any hydraulic structure, in this
case the powsr station and spillway

tracking trial | BFTHE T LB THR

an elemehtary t'.eat to i‘oughly és@aés the performance of a
natural material under construction processss by subjacting

~C10-



a sample to the passage of a dozer track, inducing breakdoun
and some compaction

. trashrack Wxﬁﬂ 'J i

a screen placed across an intaka to preuant ingraas of
timbar or other debris :

. treatle ! MV

an overwater. structure carrying an access roadway and/br
conveyor{s) connecting an offshore berth to the shore.
Structurs is usually aupported at reqgular intsrvals by pairs

of inclinad piles

. - watar depth (offshore): 11(?3?3(?"‘ )

2, WA
ARK

B.C.L.

CiAcC- .

CSIRD

B/%
dow.t,

L

ELCOM

FuSL.
LAT
LNG
MoFola
Mm.0.L,
MsL
NK

POA

sgo dabum -

Adopted River Kilometres, designated position along aP NG
river, expressed in number of kilometres distance from coast

along the river
Bdugainvillé-ﬁoppér Limiteﬁ' |

Commonwaalth Aluminxum Corporatlon

Ccmmonwealth Gclsntifxc and Industrial fRegsaarch Organisation
" {Australia)

Downstream

.dead weight tonne

Elevation, the level at an onshore point, expressed in
matres; seé Glossary under ‘Datum? .

Eloctricity Commission of Papua New Guinea

‘fd;l‘Supply_Leuel. SBQ"Glossary'.

Lowest Astronomical Tide; see 'Glossary’.
liquifiad natural gas

Maximum Flood Level. See Glossary,
Minimum Operating Level., Soe Glossary.

Mean Sea Levaelj; des Glossary

‘Nippon Kosi Co., Ltd

Purari Davelopment Authority

powsr factor, See Glosaary

-Cl1-



P NG Papua New Guinea

PISH  Purari Industrial Survey Mission. Refor Section 3.3,2

SMEC Snowy ﬂountalns Engineerlng Corporation'
S South East Trade {wind) season

season '

U/S . Upstrean

3, AR
a annum, ysar L o
d.w.t, dead weight tonne (laden véssel:mass}
s gram, massj .alternatiuely aeceleratién.due to gravity
giga Factor of 10 | ' | -
Gm.hﬁ glgawatt hour, 10 watt ~ hnurs of eneréy
_Gw.h/E gigawatt hour/énnum, for example 1 G, h/% te the aensergy

generated in a year bf 8 760 hours if the continuous power
output is - ‘

G T A .1 PR
1 6W.h x 10 | 5.11416 MU (seo megavatt M)

8 760
4 2
ha hectare (arsa) (1 ha = 10 y
h hour
kilo factor of 103
kg kilogfam, bas9fqnit ofIMgssf(i kb s.dpag = 2,20 1b)
km  kilometre, 103 metres‘ '
kPa kilopascal, 10 pascals pressure, strength or stress

(1 kPa = 0.145 pounds per square inch = 495,5 kg/hzg normal
atmosphere pressure = 101.325 kPa or approximatsly 100 kPa)

141] kilovolt, 103 volts

Kl kilowatt,_103 watts of power . -

1 litre, fluid volume (1 1 = 107 n°

1/d litres/day (water supply)

m metre, base unit Gf-length (1 m = 3,28 ft}
m3 cubic metres, volume

ms/é cubic metres per second, fluid flow

~Ci2-



hega
'mPa-
Nh/a

Ay

milli

mg/l

nin

mm/a

Pa

factor of 106
megépascal, 106 pascais af pressure, strength or gtress
million tonnes/annum

megawatt, 10 watts of power; 1 M generated conbtinuously
for 1 year (365 days or 8 760 hours) is

-106 watt x 8 760 hours = 8 760 x 106 watt hours/hnnum

= 8,760 GW.h/a (see GW.h/a)

factor'of.10"3

milligrams per litre, sedimant oxr chemical concentration
of mass in a fluid

millimetra

millimatre par annum (rainfall)

pascal, unit of pressure, strength or stress
socond, bass unit of time

tonne (1 t = 1Dakg)

tonnes/%nnum

tdnnes/haur {conveyor)

volt, unit of elactriéal voltage

watt, unit of pover

~C13-
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