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HIV
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PNG
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Asian Development Bank
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Australian Agency for International Development
Banking Arrangement

Beaurou of Water Resources

Convention on International Trade in Endangered
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Double Bituminous Surface Treatment 2
Department of Works

Exchange of Notes

Environmental Impact Assessment

European Investment Bank

Economist Intelligence Unit

Environmental Management Plan

European Unit

Gross Domestic Product

High Water Level
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Japan International Cooperation Agency
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Native Land Dealing

National Weather Service

Official Development Assistance

Overseas Economic Cooperation Fund

On the Job Training
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Papua New Guinea

Snowy Mountains Engineering Corporation SMEC
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United Nations Framework Convention on Climate
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25

65%

26,962km

28% 2,053km

PNG “
10
1,020

PNG
605km

PNG

12 2

PNG

JICA
12

16

462  km2
519

PNG
(2001-2010) 2000
90
PNG
1
PNG
11
80km

1 15 2 12

12

15

(1)

ADB

4.8%
7,397km
10 3,405
2
2002 7
605km
23
PNG
5 20 5 30



15 5 27

PNG 1 11
12 2
11
23
12 PNG
(m)

1 49.2 1967 o

2 21.2 1967

3 27.3 1968

4 27.2 1968

5 9.1 1967

6 18.3 1967

7 37.0 1970

8 21.1 1968 o
9 14.9 1967 o
10 18.1 1967 o
1 24.1 1967 o
12 12.0 1967 o
13 15.0 1967 o o
14 18.0 1967 o

15 24.0 1967 o

16 18.0 1967 o

17 24.0 1967 o

18 49.0 1967 o o
19 18.0 1967 o o
20 18.0 1968 o o
21 24.0 1968 o o
22 96.0 1970 o o
23 12.0 1968 o o

PNG

PNG 100
50

(i)



/ (m)
, /
21.4/ H 35.0/
8(1) 20.8 H 250 45 12 / 38.6
15.3/ A 60.0/
%) 14.7 H 250 55 6 / 34.7
H
1/2 10(3) 118860/ H 250 10.5 10 / ?104/
24.5/ H 40.0/
11(4) 23.9 H 250 25 22/ 25.5
12.3/ H 20.0/
125) 11.7 H 250 7.0 22 / 17.7
15.3/ H 20.0/
13(6) 14.7 H 250 8.0 12 / 44.7
(600
18() 60.0/ 2 8.om 10 )/ 131.5/
2@29.62 600  7.0m 12 118.5
18.3/ 25.0/
19(8) 17.7 H / 41.7
18.4/ H 35.0/
22 2009) 17.8 H 250 35 12 / 26.6
24.0/ 50.0/
21(10) 23.8 H / 31.0
120.0/ (600
28.62+ 12.0m 8 10 )/ 110.5/
22(11) 2029.0+ 600 109.5
32.62 100m 12
18.0/ H 72.0/
23(12) 17.34 H 250 6.0 10 / 105.0
12 12
80km 5 (
) 7
E/N 33
12.78 PNG 0.20
@
PNG 48
6

(iii )




12 3.65m
1.0m
7.5m

T33 T44

1.0m

@)

PNG PNG

PNG

Dow
119,800 31 0.38%

PNG
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1-1
1-1-1
PNG
3,000-4,000m
2000
PNG
PNG 26,962km
7,397km 2,053km 27%
Department of Transport
km2  21% 2,511
PNG 69%
1,231
542 142

4.8%

5,343km 73%

DoWw

PNG

PNG

PNG
984

DoWw

PNG
25

DoWw

10

5,190

PNG

2000

96.9

247

48%

519

6

605km

km2 PNG

65

PNG

462

2003
684
90



PNG

86 37 1
PNG
1-1-2
(@))] 2001-2010
2000 10 10 National Transport Development Plan:2001-2010
PNG
- 10 2,600
6,000 43
3,400 90
48
1 2
(2) 2004
2004 2003 11 PNG
3
GDP 2000 -0.5% 2001 -4.1%
2002 4.5% 2003 1.7%



PNG

2004 PNG
ADB 2
2004
2004 1-1
1-1 2004
26,900 3,250 0 30,150
0 12,000 0 12,000
21,900 10,000 4,580 36,480
ADB 46,664 20,000 0 66,664
AusAID 24,936 0 0 24,936
AusAID 87,738 4,220 0 91,958
0 25,025 0 25,025
0 200 0 200
0 2,000 0 2,000
AusAID 13,055 0 0 13,055
- 1,000 0 1,000
3,347 2,000 0 5,347
446 0 0 446
0 250 0 250
0 600 0 600
AusAID 11,738 0 0 11,738
38,461 1,000 0 39,461
275,185 81,545 4,580 | 361,310
2004
1-1
PNG
600 1,000
2004
1-1-3
PNG 2001 GDP 614 Country Profile
2003, EIU
30
GDP




PNG

20 PNG GDP
2003 2002
2003  PNG PNG GDP 1-2 PNG
1-3
1-2 2001 GDP
1,122.1 31.3
778.8 21.7
288.5 8.0
50.4 1.4
133.5 3.7
346.4 9.7
171.6 4.8
159.4 4.4
533.9 14.9
3,584.6 100.0
1-3 PNG
1997 821.2 433.6 9.6 18389 31033
1998 11,0585 173.2 422| 24521 3,726.0
1999  1,196.0 265.9 30.4| 35240/ 5,016.3
2000|  1,001.2 308.8 33.7| 14,4946 58383
2001 801.1 310.9 77.2|  4,895.6| 6,084.8

GDP



1-2

PNG PNG
PNG
PNG
PNG
1 2
PNG 2002 7 22 1
11 1
12 2
PNG
JICA
12
11 23
12 2
JICA 15 1 15 2 12
23
12 12 PNG
M/D 12
16 5 20 5 30
M/D 16 5 27
5 PNG
16 2 12  PNG 5-3
1-3
PNG PNG ODA
1998 957.96 568.35
243.24 146.37 PNG



1-4

1998

1-4
4.79
11 4.31
12 1.13
10.22
13 9.49
0.40
0.37
14 0.09
0.60
15 8.20
39.60
PNG 2
WB ADB
1-5
1-5
AusAID National Roads and | 6 Milne Bay, Madang, West New Britain, A$55M/5
Bridge Maintenance Sandaun, Central, New Ireland
Highlands  Highway A$60M/5
Maintenance
National Roads | 3  Central, Morobe, Eastern Highlands A$116M/5
Regravelling & Sealing
Bridge Replacement & A3$50M/5
Rehabilitation
WB Road Maintenance | 6 Central, Oro, Morobe, Manus, East and US$40M
Project West New Britain
Highlands  Highway L/A
Rehabilitation US$25M
ADB 5 Highlands Provinces | 5 Enga, Southern, Western, Eastern 114.6
Road Maintenance Highlands Chimbu 60
UK Rural Transport 2004 26.9
Development Program
(Yumi  Yet Bridge GOoPNG(3.2
Project)
MEXIM BANK Kerema Malalaua Kerema -Malalaua
Road Upgrading and
Sealing Project
)  AusAID
WB
ADB
UK
MEXIM BANK







2-1

2-1-1

@)

2,526

DoWw

2-1
16

AusAID | ]
L lws
|| IBIC/E
u
DoW
2-1
DoW
90 2-2




2-2 DoW

Kassam Pass( 165 km) Watabung 325
km
DoW 2000
Komatsu250 1
2-1-2
5 1998-2002 PNG Dow 2003
2004 2-1 DoW 1 2004
2-1 DoWw
1999 2000 2001 2002 2003 2004
2,569.2 2,975.8 3,184.8 3,231.2 3,682.0 3,837.0
2,801.3 3,206.2 3,544.2 3,681.3 3,879.5 4,032.6
16.2 41.4 27.7 7.1 28.2 35.6
DoW 191.6 88.8 38.7 0.0 240.8 361.8
° 207.8 130.2 66.4 7.1 269.0 397.4
7.4 4.1 1.9 0.2 6.9 9.9
Revenue & Expenditure of National Government Department from 2000 to 2004 by Ministry of Finance
DoW 5
2-2
2-2 5 DoWw
1999 2000 2001 2002 2003
63,900 86,450 95,470 140,500 97,500
1,195,000 660,000 3,045,000 2,665,000 8,247,010
0 0 1,100,000 1,095,800 1,001,800
1,715,000 350,000 1,000,000 19,223,396 11,805,729
2,973,900 1,096,450 5,240,470 23,124,696 21,152,039




2-1-3

2-1-4

PNG
23 1960
20m 23
2-3 23
(m)
1 49.2 1967 2003
2 21.2 1967 H
3 27.3 1968 H
4 27.2 1968 H
5 9.1 1967 H
6 18.3 1967 H
7 37.0 1970 H
8 21.1 1968 H
9 14.9 1967 H
10 18.1 1967 H
11 24.1 1967 H
12 12.0 1967 H
13 15.0 1967 H
14 18.0 1967 H
15 24.0 1967 H
16 18.0 1967 H
17 24.0 1967 H
18 49.0 1967
19 18.0 1967 H
20 18.0 1968 H
21 24.0 1968 H
22 96.0 1970 H
23 12.0 1968 H
23
12 3-1-3




2-2

2-2-1
PNG 183.5km
1)
PNG 69%
2-4
2-4
123 12 11.0
123 12 11.0
184 37 11.0
54 13 4.9
35 13 2.7
Papua New Guinea Harbours Board
5
2-5
2-5
1999 2000 2001 2002 2003
146,385 150,747 116,302 146,673 139,122
670 170 0 372 1,255
1,191 1,500 559 1,402 1,293
221 342 332 893 347
0 740 650 80 280
148,467 153,499 117,843 149,420 142,297
682,789 694,324 731,660 770,852 688,768
332,337 264,294 270,068 210,855 190,889
108,397 121,995 110,099 102,644 104,811
1,123,523 1,080,613 1,111,827 1,084,351 984,468
1,271,990 1,234,112 1,229,670 1,233,771 1,126,765
380,045 389,512 368,286 516,785 471,019
30,111 25,548 22,489 26,572 21,921
11 0 0 0 388
2,436 0 0 0 0
90,716 79,584 63,449 45,882 43,521
196 253 178 232 242
3,720 3,838 7,409 6,880 4,256
2,655 1,953 1,715 1,535 1,454
509,890 500,688 463,526 597,886 542,801
74,431 96,972 132,877 129,793 121,535
4,148 4,399 1,386 1,021 2,272
2,978 5,513 3,241 4,214 1,678
78,031 60,637 64,897 59,217 64,536
14,825 15,329 12,855 10,182 9,925
7,842 7,042 5,455 7,942 4,239
10,930 11,661 23,056 25,430 36,604
0 0 0 0 7,076
193,185 201,553 243,767 237,799 247,865
703,075 702,241 707,293 835,685 790,666

PNG Harbours Board Lae

-10-




@

37.6km
06° 34711.38"S 146° 43734.47"E 2,440%x 30m
73m
World Aero Data. Com
06° 04754.08"S 145° 23730.77"E 1,646x 30m
1,610
World Aero Data. Com
@)
183.5km WB EIB
OECF 140 1991 8
332x 106 m3
60 30MW
(4)
District officer Council officer
2-6
2-6
Goroka Kamaliki Henganofi Kainantu
Zokozoi creek Bazamate creek 1 Tapa creek
- 2
Goroka C?pltal - Henganofi council Kainantu council
authority
PNG Power Ltd. Elecom
1 1 2
| | 3 |
Telikom
1
2 EU
3 5 Telikom

-11 -



®)

1)

2)

2000 6
2003 10
3 1 2

H

2-7
1.8m

0.73m 0.43m
2000 10
2001 6
JICA
2004 24 690 12
1997 8 24
0 0
550 1.43 7 25% 3.5%
2003
2-8
Dow 2004
500
2000 7 2004 24 740 12
0,

oa 857 1.43 14%

-12 -




3)

1
2-9
1
Dow 100
000 7 o io;): 1 24 N 652 12
730 : !
3
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2-2-2

@)
1)
PNG Bismarck Range 2,500m 3,000m
Mt.Otto 3,545m 1,300m
1,600m
2)
2-10
2-10
U
3.5m 10°
U 6m 4
3 10 2
15 °
3.5 25°  35°
3 4
18 25°  30°
.5m
45°  50°
.om .
6.5 m 15 °
35 15 20
5
3.5m 5°

-14 -



@

1)
PNG Bismarck
2)
2-11
2-11
10
5
50 10
10
5
10
10
7
15m
4 5m
5
5
30
10 16 16
20
5
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@)

PNG National Weather Service NWS Beaurou of Water
Resources BWR
2-12
2-12
NWS BWR
6° 04" S 6° 15 S 6° 17 S 6° 19' S 6° 21' S
145° 23" E 145° 38' E 145° 52' E 145° 55' E 145° 45' E
. (1983-2002) _
(1999-2003) (1955-1970) (1950-1970) 1991 (1963-1984)
/ * * *
/ * / *
* * *

Note) * Data adopted from Climatic Tables for Papua New Guinea

1956

1970

PNG

Climatic Tables for

Papua New Guinea (1975, Commonwealth Scientific and Industrial Research Organization)

NWS

Mean Monthly Rainfall (mm)
- ~ N » w w
B % 8 R 2 2
8 a 8 2 8 &

@
3

)

C—IMean Monthly Rainfall
—®- Nos of Rainy Days

il

30

25

20

Nos of Rainy Days (days)

@

Mar  Apr  May

Jun Jul
Month

Aug

1999 2003

2-3

-16 -

Sep Oct Nov Dec

1970

w
&
3

w
8
S

o
X
3

n
S
3

i

50

Mean Monthly Rainfall (mm)

=
@ S
3 3

o

C—IMean Monthly Rainfall
—#- Nos of Rainy Days

e

|

Jan

Feb

Mar  Apr  May Jun
Month

1983 2002

Jul

Aug  Sep

Oct  Nov Dec

30

25

20

Nos of Rainy Days (days)




—&—Mean Monthly Temp
~&- Maximum Temp

0 —0— Minimum Temp
—C+ Mean Monthly Himidit
400
350 D//H\D\D_D,_—H\D‘D_—D/D\D
; 300
£ o Q—H_—-o\./.\'/./k—o—o——o
g
= ‘—‘—_‘—H/A\A’H/Ir/—ﬁ——‘
§ 200
§
2
150
100
50
00

Month

1999 2003

10 4

2-2-3
(1) IEE

1) PNG

PNG

PNG

2-13

2-4

15

70 80%

-17 -

1000

900

800

700

600

Mean Hunmidity (%)

20

Mean Temperature (

—&—NMean Monthly Temp
& Maximum Temp

—O— Minimum Tem

-0 Mean Monthly Humidity

D_D/D"D\D—D/D—D\D\H\D

Month

1950 1970

1,700mm 1,900mm

1 2 /km2

PNG

1000

Mean Hunmidty (%)



2)

2-13

PNG 5.2 -
-PNG 80
- 20,000
- 600 -
- 800 -
- 304 -
- 733 -PNG 1 NGO
- 298 -PNG
- 228 -
- 45 /
- /
- PNG -1975 1996 10 - PNG
25
5 7% PNG
- 1998
2002 60
- PNG GDP | - -
27%
- PNG - 29 -
3 40%
PNG Environment Monitor 2002 by the World Bank Group
PNG
a)
JICA
2002 Environment Act 2002
1978 1982
1978 1974 1971

1962

-18-
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1999 DoW

DoW
DoW
JICA IEE
JICA 2003 12
JICA 1994 1
b) PNG
PNG
2-5
I
| | |
2-5
DoW

-19-

EIA



¢) PNG

PNG
PNG 2-14
2-14 PNG
/
1992 6 13 1993 3 16
(UNFCCC) 1992 6 13 1993 3 16
1999 3 2
1992 10 27
1993 5 4
1992 10 27
2000 5 23
2000 12
2001 3 6
1993 7 16
CITES 1975 12 12 1976 3 11
1997 7 28
1981 3 16
WB PNG Environment Monitor 2002
3)
/
a)
2-15
/
a) 2000 431 222
209 4 261 60%
b) 95% 38%  Seventh Day Adventist
Church(SDA), 30% Evangelical Lutherans 12% Pentecostals, 6% Evangelical Alliance
43 16% 68 22%
39%
5 39% 90 55
5 16% 13%
PNG 700 Pidgin
e) 44% Pidgin 39% 29%
Toples  29%
10 310 7% 224
f) 217 22% 49
88%
q) 77% 97%
h) 64% 19%
95%
e) 90% 48% 1 4 2
27%

Eastern Highlands Provincial Report 2000

-20-




4)

b)

2-16

2,879mm 10 4
23.7

b)

1,800 2,000m
2,000 2,200m

<)

d)

e)

9

PNG

h)

Casuarina,

, Casuarina(both papuana & yar),

Casuarina equisetifolia, Casuarina papuana

Social & Environmental Impact Assessment Report for Highlands Highway Rehabilitation Project by DoW 2001.

-21-

2-17




2-17

B HIV/AIDS

5%

O (O|0O|0O| O |O| O |O w

«g”
HIV/AIDS

DowW EIA

1999

Dow

D IEE

-22.

EIA




@

©)

1

2)

PNG 96% 4% 1996
1996
PNG
2-18
1950
1950
Unregistered Administration Lands(UAL)
1950 Deed of Attestation DA
1962 Native Land Dealing(NLD)
1960
1965
NLD 40m
State Land DoW
State
Land
(km) (hrs) (km/h)
1 20 4WD 2.33 55.9
130.3
9:00 15:00 Km165.8 Km296.1 2.12 61.6
24
2

-23-




12 1

a) 24
Henganofi ~ Kamanotina Km243.3
2004 1 27 AM6:00  AM6:00 2004 1 25 AM6:00  AM6:00
24 851
707 361 62
785 333 95
Total 1492 694 157
24 532
801 212 58
704 214 48
Total 1505 426 106
b) 12
12 2004 1 23 () 06:00 18 00 12 518
98 239 41
138 222 16
236 461 57
12 2004 1 22 () 06:00 18:00 12 483
260 214 26
213 222 21
473 436 47
12 2004 1 21 () 06:00 18:00 12 458
105 212 44
304 183 19
409 395 63
(4)
AusAID PNG Key Roads for Growth Maintenance Project  Project Design Document
June 2003 40%

-24-



10% 50

9
2-19
2-19
2004 1 29 14:00 16:30
1 18.00 17.5 41.5 0
2 18.15 16.0 41.5 0
3 42.47 17.5 41.5 2%
4 35.43 15.63 41.5 0
5 20.35 16.5 40.0 0
6 19.08 17.5 41.5 0
7 52.92 16.0 415 27%
0
- 8 7
88 2
1 1 12% 1/8
20% 1/5
- 2-19 2
2% 42.47/41.5 27% 52.92/41.5
PNG

-25.
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3-1
3-1-1
PNG PNG “ "
10 2001-2010 2000
10 3,405 110
90
605km
3-1-2
ADB AID
3-1
3-1
5 60
L/A
25 us
114.6 us
(60 us
PNG
PNG 2003
12 12
40 1
605km
80km
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3

1

3

@)

@

PNG 1
11 12
PNG 12
11 23
23
12 PNG
5
23
50 35 15
) 3-2
3-2
A B
8 4 0
13 7 0
0.5 0.3 0
0.5 0.3 0
0.5 0.3 0
0.5 0.3 0
13 7 0
13 7 0
0.5 0.3 0
0.5 0.3 0
50 26.8 0
<0m 35 0
<0.5m 18
>0.5m 0
R<100m: 15
R<100m: 8
100m<R<200m: 0
100 52.8 0

-28-

11



10

5 10
0.5m
0.5m
100m
100m
100m 200m

3-3
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10

USGS
10

1,700

1,900mm
10

20m



(km)
1 1993/10/13 5° 89' S 146° 02' E 25 7.20
2 1992/05/15 6° 07" S 147° 57" E 58 7.10
2 1993/10/25 5° 91" S 145° 99' E 30 7.10
4 1984/03/27 4° 65 S 145° 80' E 27 6.80
5 1993/10/13 5° 93 S 146° 15' E 33 6.70
5 2000/03/03 6° 82" S 143° 81' E 10 6.70
7 1992/02/27 6° 19' S 147° 19' E 38 6.60
8 1993/10/16 5° 90" S 146° 20' E 27 6.50
8 1997/04/05 6° 49' S 147° 41' E 69 6.50
10 1981/10/04 4° 57" S 146° 12' E 33 6.40
10 1999/04/06 6° 53' S 147° 01' E 33 6.40
10 2001/06/05 6° 88' S 146° 39' E 10 6.40
Source: USGS Earthquake Data Base
100 120
0.12
PNG (EARTHQUAKE ENGINEERING FOR BRIDGES IN PAPUA NEW
PUINEA 1985 REVISION) Kh
Kh=C I M
Kh : Seismic Coefficient =0.17
C :Basic Seismic Coefficient =0.14(Zone3)
I Important Factor =1.2( )
M  :Material Factor =1.0 ( )
Cc 0.14 0.12
PNG =0.14
0.17

@)

PNG“Flood Estimation Manual”(1990 SMEC)
50

50
3-8
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@)

@

3-8

50
kmd | (massecy | (™9 (m) (m) m)
1 70 180 45 1742.7 1742.5 -0.2
2 12 50 2.4 1742.7 1742.8 0.1
3 47 130 4.1 1761.6 1761.9 -0.3
4 9 40 1.4 1765.0 1768.2 3.2
5 8 40 3.0 1779.1 1780.8 1.7
6 4 25 2.8 1637.1 1639.4 2.3
7 300 650 5.6 1553.7 1555.5 1.8
8 21 70 3.7 1545.0 1548.0 3.0
9 9 40 3.5 1507.6 1509.2 1.6
10 22 75 6.1 1495.7 1499.3 3.6
11 370 950 45 1371.8 1372.1 0.3
12 17 60 2.9 1373.5 1372.5 -1.0
3-9 50
0.1m
50m®/sec
PNG
97
DoW
DowW
20m
PNG
Community liaison officer
PNG
) ( )

PNG
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5)
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DoW 2
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PNG 1
24
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15.8% /24
50.0
66.9 /
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847.0
158 | %
50.0 | %
/ 66.9
35.0 | Km/hr
9.7 | m/
523.1 | m
53.8
/2 26.9
26.9
1
3
3-10
3-10
No. () m/
; ) 15.0 5.9
1 218.8 | H steel girder bridge 89.0 211 160 56 20.1 0.8
; ) 15.0 5.9
2 219.0 | H steel girder bridge 89.0 14.9 16.0 56 20.1 0.8
) . 10.0 7.4
3 221.0 | H steel girder bridge 74.0 18.1 120 6.2 20.1 0.6
) ) 10.0 7.4
4 221.3 | H stedl girder bridge 74.0 24.1 20 62 20.1 0.6
; . 12.0 6.8
5 222.2 | H stedl girder bridge 82.0 12.0 120 59 20.1 0.7
; ) 12.0 7.1
6 232.3 | H steel girder bridge 85.0 15.0 120 71 20.1 0.6
) 38.0 2.8
7 255.4 | Through truss bridge 105.0 49.0 19.0 55 20.1 19
) . 9.0 8.1
8 263.6 | H steel girder bridge 73.0 18.0 100 73 20.1 0.5
9 269.0 |H sted girder bridge| ~ 45.0 180 38 Zi 20.1 04
; ) 8.0 9.3
10 269.9 | H steel girder bridge 74.0 24.0 10 6.7 20.1 0.5
; ) 24.0) 6.9
11 277.9 | H steel girder bridge 165.0 96.0 18.0 9.2 20.1 1.2
) ) 9.0 7.1
12 282.8 | H stedl girder bridge 64.0 12.0 100 61 20.1 0.5
/
3-11
2
10
36.8 / 0.2
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12

150mm

2001-2010
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10
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¢ 16mm
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DoW

150mm 75mm
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2)

a)

3-11

H
1 0.44 | 1.02 - - 1.68 - - 4 -0.2
2 0.44 | 1.03 - - 1.43 - - 3 0.1
3 0.44 | 1.13 - - 2.22 - - 4 -0.3
4 0.44 | 1.19 - - 0.22 - - 2 3.2
5 0.44 | 1.59 - - 0.22 - - 2 1.7
6 0.44 | 1.03 - - 1.68 - - 4 2.3
7 1.11 - 0.85 ] 0.55 1.54 - - 8 1.8
8 0.44 | 1.13 - - 1.03 - - 3.0
9 0.44 ]| 1.13 - - 1.68 - - 4 1.6
10 0.44 | 1.15 - - 1.03 - - 3.6
11 0.44 | 1.19 - - 1.54 ]0.70 | 0.91 4 0.3
12 0.44 | 1.59 - - 1.43 - - -1.0
e
3-11
1
12 2
1
1
2 3-12
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6 Dow
3
2 3-2-1-7(2)
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50 DoWw 100
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1
B PNG
B
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10 10
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1 2
@)
1)
L=0.5"" 0.8"’x Q0.75 -----
L=3.3" 4.92x Q0.5 ----—--- Lacey
Q: (m3/s) L: (m)
/1:
/2:
L=20+0.005% Q
Q: (m3/s) L: (m)
64.3 102.9 85.3 136.8 10.7 172
Lacey 84.1 124.9 101.6 150.9 255 37.9
23 24 20.3
49m
60m 23m
100m 200m
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2 16
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60m 3
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120 24m 1 4
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4
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4 18 2
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m
(m) (m) (m)
95.0 | 21.4 | 208 H  250x 250, 35;; .
L=4.5, n=12(4) :
1100 | 153 | 147 H  250x 250, 6053 ,
L=5.5, n=6(2) :
100.0 | 18.6 | 18.0 H  250x 250, 40‘-34
L=10.5, n=10(4) :
90.0 | 245 | 23.9 H  250x 250, 40;; :
L=2.5, n=22(2) :
500 | 123 | 117 H  250x 250, 20;; ,
L=7.0, n=22(2) :
80.0 | 153 | 14.7 H  250x 250, 20‘-8‘ ,
L=8.0, n=12(4) :
2 T 1

2 2@29. 131.5.0
310.0 | 60.0 | L 600 | oo Le70 e

L=8.0 n=10

n=12
25.0
85.0 | 18.3 | 17.7 0
80.0 | 184 | 17.8 H  250x 250, 35;; .
L=3.5, n=12(4) :
50.0
105.0 | 240 | 238 P
28.62 | 4 3
2 +202 600 110.5
340.0 | 1200 | o120 w0 Le100 05
2.62 n=10 8 n=12
2 1950 | 18.0 | 17.34 H  250x 250, 72i(())50
L=6.0, n=10 :
3-2-3
8
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3.75 2 7 9.03 12.8
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1 375 5
92.1
3-29
100
85 313
92.1m 59
69
62
2 903 7
274
3-30
316
226
274m 104 792
146
0.4
111
(20 PNG
3-31 PNG
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(2 56,000 1,851,360
3) 2,340 77,360
4) 490,100 16,202,700
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