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Program February 1976,
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% — 2 ROAD DESIGN STANDARD ADOPTED

ACCESS ROAD CLASS 2

ITEM MODIFIED RURAL CLASS 2
Design speed (km/hr) 60 40 2% 50 30 25
Terrain Flat/Rolling Hilly Mourntainous Fltat/Rolling Hilly Mountainous
Min. Radius of Desirable 250 76 30 160 50 30
Horizontal Curve (m) Absolute 130 60 20 96 30 20
Max. Grade and Desirable 6% 1200 10% 500 12% 300 8% 1000 10% BOO 12% 300
Max, Length at Absolute 8% 600 12% 250 14% 160 10% 50D 12% 260 14% 160
Grade (m)
Radius of Vertical ———~Min, {1400} (450} * {200}
Curve fm) T Min. {1000} - {450} {200}
Cross Slope {%) Max. (10} (10 {10) - - -
Compound Slope {%) Max. 110.5} {11.5) {11.5) - - -
Slight Distance {m} Stopping {76} (40) {26) -~ — -
' {m}  Passing (350) {200) ~ {160) ~ - -
Overall
Width
Road Width {m]) Batween 6.0,86.0 5.0,6.0 6.0,8.0 36 38 3.6
Shouldars
Pavement 3.6 2.6 3.6 3.6 26 2.8
Width
NOTES: {1} Standards are based on *‘Enginsering Design Standards for flural Roads” Papua New Guinea Department of Transport, {See Appendix 2).
{2} Considering that the access road will be upgraded in the future to a National Road, “Rural Class 2* Standard has been adopted for the main Wahe-1hy access with a reduction
of road width at shoulders, ln addition the figures shown In brackets have been adopted from Japanese _Standards.
{3} ‘Access Class 2' Standard has been adopted for Routes C' and D',




# 3 .- COSTS OF ALTERNATIVE ROUTES
(US$ MILLIONS)

TEM HU — PAWAIA 1 PAWAIA 1—WABO DAM SITE WABO TRANSMISSION LINE TO AURE POWER STATION (5)
floute A Route B Route ¢ Route D Route E Route C' Route D' Route E Route E Route €
: Nth to Wabo Sth toC Sthto O
1. Access poap !
{a) Length tkm) 65 64 65 61 80 28 12 NIl Nil Nil
(b} Costs .
Total Estimated Cost 9.44 9,85 10,12 11.38 17.10 420 1.80
Total Construction Cost %) 11.80 12.31 12,65 14.23 21.38 5.25 2.26
- - 2 \:\“ - —— et
2, TRAnsMIssion LiNg 31 ¥
{a) Length {km} b9 61 63 57 70 40 27 46 b7 60
{b) Costs
Total Estimated Cost 19.82 20.50 17.81 19.16 23.52 8.64 6.83 9.94 1231 10.80
Total Construction Cost (%} 23.79 24.60 21.37 22.08 28,22 10.37 7.00 11.92 14.77 12.96

NOTES: {1}

(2 Alfowance Tar 16% for contingancles and 16% for engineering and adminfstr;ation‘

(3} The cost of spur tracks from access road to transmission line Is Included but cost of substation at receiving end is excluded.

{4 Allowance of 10% for contingencies and 10% for engineering and administration.

Design Standards adopted for roads are shown in Table 2, Further details of estimates are giveﬁ In Appendix 3.

(6)  The cost of 12 km transimission line from Aure Junction to Aure Power Statjon s included {US$ 3,11 milllon). The associated road access forms part of the Aure works and its cost is not
included, '




#* 4 — COMPARISON OF ROUTE COMBINATIONS

(US$ MILLIONS)

) WITHOUT AURE INCREMENTAL COST WITH AURE
ROUTE Access Road T Access Road T/ GRAND TOTAL
Length Cost Leng;h Cost Total Cost {1n Length Cost Langth Cost Total Cost {1 +{2)
km km {1} Case km km (2)

A+C 120 2445 112 45,16 69.61 {a} - - 4G 11.92 11.92 81.63
{b} ’=28 5,26 40 - 10.37 16.62 85.23

{c) - — 57 14,77 14.77 84.38

A+D 128 26.03 116 46.77 - 7280 {a) — —_ 45 11.92 11.92 84.72
(b) D'=12 2.26 27 1.00 9.25 82.08

{c) — - 80 12.96 12.96 - 86,76

A+E 145 33.18 129 62.01 . 85.19 - - 12 3.11 an 88.30
B+C 119 2496 114 45.9? 70,93 {a) . - - 46 11.92 11.92 82,80

' {b) C'=28 6.25 a0 10.37 16,62 86.56

{c} - - 57 14.77 14.77 86.70

.

B+0D 126 26.54 118 47.68 7412 (a} - - 46 11.92 11.92 86,04
{b} D'=12 2,25 27 7.00 9,25 83.37

(c) - - 50 12.96 12.96 87.08

B+E 144 3369 i3 §2.82 86.51 - - 12 3N 3.11 89.62

NOTE: {1} Case {a) Connection of Aure Power Station to Wabo Switching Station with construction of the line from Aure Juﬁction to Wabo by spur tracks from Purarl River (no access road}.

Case (b}

Case {c}

Connection of Aure Power Station to Line C or D.

cost additional facilitles otherwise required at Wabo Switching Station,

Connection of Aure Powe

The cost of the Route E North Switching Station at the connection has been omitted since it would be roughly equivalent to the

¢ Station to Route C or D naar Bavan Rapids by Route E South. Construction without access road as in Case {al. Cost of Switching Station omitted.
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Mobitisation

Clearing 8 Grubbing
20 mths.

Road Excavation & Dr'ainoge Works
20 mths.

Pavement . 7 -
15 mths.

30 months totol

ROUTE A (65Km)

Mgigiﬁnsaﬂon

3 mths.
Clearing & Grubbing

4 mths.

Road Excavation & Dralnage |Works
O mths.

Pavement
-O
10 mths

24 months tatal

ROUTE € (55Km)

WABO POWER PROJEGT
ACCESS ROAD STUDY

PRELIMINARY CONSTRUCTION NETWORK
FOR ROUTES A & C g4 . ¢




1976 | | 1977

April May June July Aug. Sept, Oct. Noy, Dec. | -Jan. Feb March | April May June July
Initial study

Ground control survey

Aerial photo

Geolegicaol & Material survey
Reconnaissance of Kerema areo

Mapping (1: 5000 )

Preliminary Design

Sf)"b it Si_u mif
- roft ingl
Construction planning and _ Report Report

cost estimate

Draft report

Final report

Aprit May June July Aug. Sept. Oct. Nov. Dec. Jon, Feb. | March Aprit | May Jupe July

1976 | 1977

WABC POWER PROJECT

ACCESS ROAD STUDY
PROGRAM
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DATA FOR JR ROUTE SELECTION

{a} Maps -~
{i) ROYAL AUSTRALIAN SURVEY CORPS. 1:260 000 Scale Contour Maps. 1968,
{ii} PAPUA NEW GUINEA CENTRAL MAPPING BUREAU. 1:25 0DQ Scale Countour

Maps Preliminary Sheets 1976.
{iii) FORD, E. Papua New Guinea fResource Atias. Jacaranda Press 1974,

{b) National Road Palicy —
i} PAPUA NEW GUINEA DEPARTMENT OF TRANSPORT. National Road Policy and

{ii) FUELING, T. G. Transport Infrastructure and Foreign tnugstment in Papua New

Guinea. Institution of Engineers Australia 1976.

{c} Hiritano Highway —
{i) Road Project Appraisal for Asian Development Bank, Rubberlands, Kerema.
(ii) Final Report for Bereina to Malalawa.

(d) BECA CARTER HOLLINGS AND FERNER LTO. Preliminary investigation Report for Okapa

Highway — Misapf to Vf_qbo Section — Eastern Highlands, Chimbu and Gulf Provinces. April19786.

{e} BECA CARTER HOLLINGS AND FERNER LTD. Okapa Highway — Misapi to Wabo Section—

Additional Route D. Unpublished tetter 14 July 19786,

{f) SNOWY MOUNTAINS ENGINEERMG CORPORATION, Flogd Estimation Manual. Papua

New Guinea Department of Public Works, March 1973,
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PAPUA NEW GUINEA DEPARTMENT OF TRANSPORT

ENGINEERING DESIGN STANDARDS FOR RURAL ROADS

| MAXIMUM |. ABSOLUTE | OESIRABLE | CENTRAL | ABSOLUTE | MAXIMUM | MAXIMUM | OVERALL
. CLASS _ DESIGN FOR SIGHT | MINIMUM MINIMUM MAXIMUM MAXIMUM | LENGTHAT | LENGTH WIDTH PAVEMENT
OF TERRAIN SPEED DISTANCE - | .RADIUS RADIUS GRADIENT GRADIENT ABSCLUTE DESIRABLE | BETWEEN WIDTH
ROAD BENCHING CURVE - CURVE ' MAXIMUM GRADE SHOULDBERS
GRADE :
km/hy km/hy Matres Metres % T Metres - Metres Metres Metres
PRIMARY | Flat/Rolling 80 100 200 sealed 350 4 7 NO LIMIT 12" 6.5
250 gravel ' 10.6
Hilly 60 30 125 sealed 250 8 8 600 1 200 1m " 6.5
130 gravel 10.0
‘Mountainous 40 80 B0 sealed 90 8 10 260 500 8.5 6.0
60 gravel '
RURAL | Flat/Roliing 60 80 125 sealed 250 G 8 600 1 200 106 6.0
CLASS 1 130 gravel - :
 Hilly BO 60 95 sealad 150 8 10 300 600 8.5 6.0
95 gravel : o
Mountainous 30 50 30 sealed 60 10 12 250 500 8.0 6.5
30 grave! ' '
' RUHAL' Ftat/Rolling 80 80 1.3{) g.ravsl 280 6 8 600 1 200 8.5 3.6
CLASS 2 ;
Hifly 40 50 60 gravel 76 10 12 250 500 7.0 36
Mountainous 25 40 20 gravsl ' 30 12 14 160 300 7.0 36
~RURAL | Flat/Rolling 50 60 06 gravel 150 8 10 500 1 000 1.0 3.6
CLASS 3 ‘
Hilly 30 40 30 gravel 50 10 12 250 500 6.0 3.6
Mountalnuos 25 30 20 gravel 30 12 T 14 160 300 6.0 3.6
ACCESS .
5.0 3.6
CLASS 1 As for Rural Class 3
ACCESS As for Rural Class 3 38 Full Width
CLASS 2 ‘ as required

* Width within Urban Areas
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COST ESTIMATES FOR ALTERNATIVE ROUTES

. - ROUTE A ROUTE B. ROUTE C
ITEM UNIT RATE - e i ; . . N

. Uds QUANTITY |  AMOUNT | 'QUANTITY AMOUNT QUANTITY AMOUNT

_ _ _ , o MR Usgx 1000 | - US$ x 1000 US$ x 1060
Cleaning and Grubbig : m? 16 1 496 000 2 392 "1 536 000 2 457 1 256 600 2 024
Excavation | m? 18 280 600 505 " 389 900 702 1630 200 1134
Embankment m® 15 134 400 202 182 000 272 197 800 297
Drainage - Stricture U m 285 210(21) 60 210(21) 60 319(29) 91
Drainage Structure Cor. D=1,0 m 186 27321} 51 L 273(21) 51 420130} 78
Draingage - Structure Cor. D=1,6 m 386 26(2) 10 L 143010) 56 9817) 38
Drainiage Structire C—B x 3.0 x 3.0 m 2940 243 T 96(12) 282 11713 344
Bridge and Viaduct m 4650 170(6) 791 95 (4) 442 94 { 3) 435
Base Course - 1w 28 190 000 5 320 195 600 | 6476 143 900 4 029
Asphalt Concrete Pavement : .m? : 7 0. 0 .0 0 227 200 1 690

: | @ -

Miscellaneous Works Typs A Each 500 44 22 - _53 26 66 33
Miscellancous Works Type B Each t700 ) @ 15 16 27 16 27
TOTAL: 9 440 9 850 i 10 120
NOTE: (1) Miscellansous Works Typse A are those required for the construction of rdrainage structures, U, Cor. D%1.0 and Cor, D=1.5, Miscellaneous Works Type B are for drainage

structure C—B % 3.0 x 3.0, bridges and viaducts, {See Figure 4}, -

(2) Figures in brackets show the required number of structures.
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COST ESTIMATES FOR ALTERNATIVE ROUTES

NOTE: {1)

Bx3.0 x 3.0, bridges and viaducts, {See Figure 4).

{2} Figures in brackets show the required number of structures,

_ ROUTE D 'ROUTE £ ROUTE C' ROUTE D’
ITEM UNIT RATE ' - ' : B :
QUANTITY . AMOUNT QUANTITY AMOUNT QUANTITY AMOUNT QUANTITY AMOUNT
us$ © - { us$x1000 US$ x 1000 US$ x 1000 US$ x 1000
Clearing and Drubbing m? 1.6 1 464 000 2341 1 840 000 2 944 806 000 1 200 324 000 519
Excaﬁation m® 1.8 681 GO0 1 2_26 697 900 1244 199 000 369 93 000 167
Embankment m? 1.6 284 400 476 408 403 613 68 000 87 27 000 M
Drainage Structure u" m 285 341{31) 96 635{44) 164 112{14) 32 84(8) 18
Drainage Structure Cor. B=1.0 m 185 448{32) 93 686(49) 127 165{16) 3 88(8) 16
Drainage Structure Cor. D=1.5 m 385 60{ 5) 23 126{ 9) 49 44{4) 17 22(2) 8
Drainage Structure C—Bx3.0x3.0 m 2 940 46{ 5) 132 135{15) 397 12(2) 35 0 0
Bridge and Viaduet m 4 650 105(5} 488 724{15) 0 0 0 0 0
Base Course m? 28 166 GO0 4 664 207 800 5 819 83 200 2 330 36 500 1022
Asphalt Concrete Pavement m? 7 263 000 1 840 328 200 2 208 0 Q 0 0
; ' @ @ | " a3 16 18 9
Misceitaneous Works Typs A Each BO0 68 34 107 54
Mis:ceilaneous Works Type B - Each 1 700 10 17 30 B1 2 3 0 0
TOTAL : 11 380 17 100 4 200 1 800
Miscellaneous Works Type A are those required for the construction of drainage structures, U, Cor. D=1.0 and Cor. D=1.5, Miscellaneous Works Type B are for dralnage structure C—
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