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CALCULATION OF WAVE RUNUP

Wave rﬁnup is calculated by means of the following formula:

B JE Ms 1)) .« ke
Hor= W3 * g 1)) K
H . .
;%5 =1 + Ttlil coth kh * (1 + 2 5T - L 5 )
1 ° 4 sin h” kh 4 ¢os h kh
where, R : Wave runup:(m)
Hy : Wave height (m)
* Ho : Equivalent deep water height ‘(m)
® : Slope angle (radian)

~3
@

Wave runup for vertical wall (m)
h : Water depth (m)

Lo : Wave length (m) = 1.56 - T2; T: Period (seec)
2T h
k = Lo

In this calculation, the following ty?e of waves are taken into considera-
tion, and the results are summarized in the succeeding pages. o
(1) Shallow Water Wave
(1) Ldgoon Side, Wind = N-direction
- breaking wave (return period = 50 years)

Hy = 0.46 m
T = 4,1 sec

- non-bresking wave
H; = 0.52 m
T = 4.1 sec
(2) Deep Water Wave
(i) Ocean Side, Wind = Sw;airection
- breaking wave (return period = 50 years)

Hl =0.70 m
T = 9.3 sec
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- = non-breaking wave

H
T

it

0.42 m

L

9.3 sec
(ii) Lagoon Side, Wind = NW-direction
~ breaking wave (return period = 50 years)

Hl = 0.66 m
T 9.3 sec

1

- non-breaking wave

0.49 n
9.3 sec

L51
T
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VAVE RUNUP FOR SHALLOW WATER WAVE

TABLE~1
(Lagoon Side, N-direction)

DESCRIPTION. BREAKING " NON-BREAKING
H; (Return period = 50 years): 0.46 m 0.52 m
T | ~ do. ) 4.1 sec 4.1 sec
Lo = 1.56 - T2 26.224 m 26.224 m
Seabed elevation DL + 0.500 DL + 0.500
Vater level DL + 1.880 DL + 1.800
h 1.380 m 1.300 m
h/Lo 0.053 0.0496
Ks (Wiegel's Table) 1.013 1.026
sin h kb {( do. ) 0.6499 0.6189
cos h kh { do. ) 1.1926 1,1760
cot h kh 1.835 1.500
Ns/u, 1.263 1.328
Elevation of parapet top DL + 3.800 DL + 3.800 -
RL + y DL + 1.190 _DL + 1.020
d=3.8-y 2.610 m 2.780 m
4 3.165 m 3.420 m
6 = tan™t (a/{) 39.5° 39.1°
Ho! 0.45 m 0.51 m
R/Ho! 1.80 1.89
R 0.81 m 0.96 m
Elevation of runup (50 years) DL + 2.69 m DL + 2.T6 m

o DLy 3800
g OL +3,300
- AN
3 g OL+y

7 DL.+@.800




Appendix 4-8 (4)

TABLE-2 WAVE RUNUP FOR DEEP WATER WAVE-1
- (_Odemi Side, S‘iﬁ—direction) |
DESCRIPTION BREAKING NON-BREAKING
H; (Return period = 50 years) 0.70m 0.42 m
T . do. ) 9.3 sec 9.3 .sec
Lo = 1.56 . 12 ' 134.9 m 1349 m
Seabed elevation DL + 0.500 DL + 0.500
Water level DL + 2.500 DL + 1.800
h 2.000 m 1.300 m
h/Lo 0.015 0.0096
Ks . (Weigel's Table) 1.3070 1.4480
sinh kh ( do. ) 0.3170 0.2507
cos hkh {  do. ) 1.049 1.0309
cobt h kh 3.309 4.112
Ts/B 1.449 1.510
‘Elevation of parapel top DL + 3.800 DL + 3.800
RL + y DL + 1.450 DL + 1.170
d=3.8-y 2.35 m 2,630 m
- 2.775 m 2.745 m
6 = tan™> (d/f) 40,3° 43.8°
Ho! 0.53 m 0.29 m
R/Ho 2.45 2.81
R 1.30 m 0.82 m
Elevation of rumup (50 years) DL + 3.8C m DL +2.62 m

Parapet

v DL+ 3800
v DL +3.300

VDL +y

’ .&\ A AN v
. .

¢ DL +0.500
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TABLE -3 WAVE RUNUP FOR DEEP WATER WAVE-2
| " (Lagoon Side, NW-diraction)

 DESCRIPTION BREAKING  NON-BREAKING
Hy (Return periﬁd = 50 years) 0.66m '0}49:57
T ( _. do. ) 9.3 sec 9.3 séc
Lo = 1.56 - T2 134.9 m’ 134.9m -
Seabed elevation DL + 0.500 DL + 0.500
Water level DL + 2.490 DL + 1.800
h 1.99 m 1.30m
h/Lo 0.015 0.0096
Ks (Wiegel's Table) 1.3070 1.4480
sin h kh ( do. ) 0.3170 0.2507
cos k kh { do. ) 1.049 1.0309
cot h kh ' 3.309 4.112
Ns/Hy 1.449 1.510
Elevation of parapet ﬁdp DL + 3.800 DL +'3.800'
RL + ¥ : DL + 1.500 DL + 1.063
d =38 -y 2,30 m 2.735 m -
{ 2.70 m 3.353 m
6 = tan"t (a/f) 40,40 39.20
Ho' 0.50 m 0.34m
R/Ho! 2.44 2.93
R 1.22 m 1.00 m
Elevation of runup (50 years) DL + 3.7l m DL + 2.80m

Parapel

- p DL.&~3.800
' DL +3.300

J gDl +y
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DESIGN OF FISHERIES CHANNEL

1. Des;gn of Approach Section of the Flsherles Channel from

the Ocean Slde
1.1 Design Wave

According to the iﬂféfmation obtained abéut ordinary operations
of flshlng boats, they have to suspend thelr operatxons several days
'a year cue to bad waather in the sea area and the wave helght seens

to be about 1.8 metre in such bad . weather.

As such, the design wave for the apprdadh section shall be the

maximun wave height normally encountered during the year.

In the case of a maximun wind speed of 9.0 metre/sec and wind
duratlon of 40 hours in a year, the wave helght will be 1,8 meters

with a wave permod of 6 second.

1.2 Design Conditions

The elevatlon of the sea bottom of the approach section of the

channel is DL ~-3.00 metres as shown in Fig. 1.

Typical cross section of the approach and standard portions

of the fisheries channel on the ocean side are shown in Fig. 2.
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1.3 Breaker depth of Wave

1) Relation between the depﬁh of breaking and-pf the:bréaking wave
height at the beginning point of the approach sgbtiOn.

The relation between depth of breaking and the eqﬁivalent deepwater
wave height is shown in ¥ig. 3, while the relation béﬁﬁeen the
breakiné wave height and equivalent deepwater'wave height is shown
in Fig. 4. ' '

The following assumpﬁions are used for the design:

Deepwater wave height'r H0 =1.8m
Wave period T = 6.0 sec
Wave length ' Ly = 1.56 2

i

1.56 x 62 = 56.16 m

In this case, the deepwater wavé.héight_(ﬂo) and'equivalent deep_
water wave'height (Ho') are almost the same when the bottom slope

is not steeper than 1/50.
1l.e. By = Hg'

then , ng _ 1.8

=% = 0.032
Lo 56.16

hy L .
o = 1,53 is g;yen in Fig. 3.

S hp = 1.53 x 1.8 = 2.75

On the other hand, if both sides of the channel are dried up,
tidal currents will flow only within the fisheries channel

during low water tide,

Therefore the tidal current speeds will increase and the deep-
water wave height will increase simultaneously due to the abrupt

reduction of the channel width.
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.The relation betwegen the wave helght at the beginning point of the
approach section (HO'} and the wave height at the énding point of
the approach section (H2) was calculated as follows {See Fig., 5 below):

] - g / fss 54
.t 0 28.54

"where: Bp: Width at the beginning point of_entranée portion .

By: Width at the ending point of entrance portion

The water depth which does not break the wave height at H, (2.79m} was

changed from Hp to Ho' ‘and for bottom.slopes'is not steeper than 1/50.

The breaking depth-of a wave was calculated as follows (reféer to Fig. 3):

b . .
By T l-48m S By =1.48x 2,79 = 4.13

Hccordingly, the sea bottom at the beginning point of the approach

section was.determined as shown below;

Required sea bottom
elevation at Begin-

Depth of ning point of the
Tide Tidal Elevation Breaking wave Approach Section
MLWS DL + 0.09 4,12 -4 ,04
MSL DL + 0.94 2.75 -1.81
MHWL DL + 1.80 _ 2.75 ' ~0.95
e e A A

A
a1 s, 20154 -‘——E‘!
| L-ioo ;
-+-Log ] . e : ' _ L . I

¥ -
re i L) ' °f 4
o ) . ~
321 10,00 927 ‘\

Bi= 28,54 ’ S .

HGDL L3.00) NO. i
gzr_ | i00%. I roqg,l 20,09 lﬂzr

_go= €834 -

Fig.5 Beginning width and ending widfh at Approoch of Channel



Appendix 4-9 (6)

2) Deepwater wave height which does not break was caiculaﬁed as
follows, assuming that the tide at L.W.L. and the deepwater

wave height are 0.80 n.

_ Bg _ [68.54 '
Hy = Hy % T 0.8 x 58,54 = 1.24

As Hy = H3'

H3' 1.24
Lo - %6.16  20%
then by Fig. 3;
hy, .
== = 1.63 i.e. hy=1.63x 1.24 =2.02m
3 :

Here, the wave height attenuation at the approach section 6f the fisheries

¢hannel was calculated by using the Bretschneider & Reid Formula, as follows:

H 3 fHjAx - 2.
Kf = EE.: [1 + %1 15. __“P*.(EL}z Kg 3 -1
1 g a2 1?2 3 2m
L
here, £ : Coefficient of sea bottom friction

Hy: Wave height

Ax: Distance of wave height attenuation
:  Water depth
: Wave period

Ho: Wave height after attenuation

RHE] MEELM 15

[t

Flg é Aalacionship for Friccios Loss Ovar s Socros of Conszent Qepch



3)

by

£gHiAX _ 0,03 ® 2,02 x 139

Appendix 49 (7)

: : = 0.88
a2 (3.09)2 '
2w§ - 2 x 3.14 x 3509 = 0.055
gre 9.8 x (6}
Fig. 4,
o Hp .
Kf = 0.86 = i3 © .. Hg = 0.86 x'1.24d = 1,07 m
AH =

1.24 - 1.07 = Q.17 m

The attenuation of the deepwater wave (HO') of 1.8 m in height

caused by passing through the approach section of 139 meters

long was calculated as follows:

a)

" AH

b)

d=3.09m 2 =139 m at ML WS

feHidx 0,03 x 2.79 x 139
a2 (3.09) 2

= 1,218

2md _ 2 x 3.14 x 3,09
gT? 9.8 x (6)7

= 0,055

then by Fig. 4:
Hy

Ke = 0.82 = z—=— S Hp = 0.82 x 2.79 = 2,29 m

2.7%9

2.79 - 2.29 = 0.50m

d=3.94m £ =139m inMS L

freHieAx _ 0.03 x 1.80 x 139

5 = (.484
a2 {(3.94)

2nd 2 x 3.14 x 3.94

2 2

- = 0.070
gT 9.8 x (6) ' '

then by Fig, 4:

H
KE 2

1.8

AH

il

1.80 - 1.67 = 0.13 m

0.93 = —=. S Hy =0.93x 1.8 = 1.67m
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c) d = 4.80m £ =139 m in M.H.W.S.

£g*Hi-0X ~ 0,03 x 1.8 x 139

= 0.326

2vd _ 2 x 3.14 x 4.80

= 0.085
gr? 9.8 x (6)%

then by Fig. 4:

H

2 . _
Kg = 0.97 = 7% S Hy =0.97x 1.8=1.75m
AH = 1.8 -~ 1.75 = 0,05 m

The results of these calculations are summerized in Table 1, below:

Table 1. Summary of Calculation Results

in Metre

‘Design wave Approach Standard

. height . Portion - Portion.
Tide Tidal Attenuated | Necessar Design
level 1 *2 water wave water ! wateg
' No.l  No.2 depth height depth depth
MLWS +0.09 1.80 2.79 3.02 0.50 2.29 ‘1.79
MSL +0.24| 1.80 1.80 3.94 0.13 1.67 2.64
MHWS +1.804- 1.80 1.80 4,80 0.05 1.75 3.50

#1 At the beginning point of the approach section

*2 At the ending point of the approach section

Study result of design condition

The study result pertaining to the deepwater wavé height in the approach
section are summerized in Table 2 at ML WS, MS L and MHW S,

respectively..
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Taple 2. Summary of Study Results of Design Conditions

{in Metres)

Dewign wave Approach Standard .
A pigal ~haight :  Portion Portion
Tide _ Depth of [Design |Depth of|Design Remarks
level *1 *2 \ ;
{Ne.1 No. 2 breaking|water |breaking|water
al i wave [depth wave [depth
t . .
MLWS{+0.09 1.80 2.79 4.13 3,09 : Breaking
wave
MLWS| +0.09 0.80 1.24 2.02 3.09 1.74 1.79 Non -
: ' breaking
MSL |+0.94 | 1.80 {1.80 2.75 | 3.94 | 2.28 ‘| 2.64 | Non-
_ _ breking
MHWS +l.8b 1.80° [ 1.80 | 2.75 4.80 1.67 ©3.50 Non-
. _ breaking

*1 At the beginning point of the approach section

#2 At the ending point of the approach section

Accordingly, the deepwater wave heighﬁ (which is highexr than 0.8

metre) will break within the fisheries channel at M L W S.

The required wafer'depth of the approach section was calculated to be
4.13 metre in order to keep a wave of 1.8 m héight {which was used in
design) from breaking in the approach section, however, such a deep excava-
tion doeé-not seem economical. Therefore, it was. assumed as a design
condition that a.deepwater wave of 1.8 metxe in height will not break at

M.5.L in the approach section.
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2. Design of Approach Sectiom of the Fisheries Channel from Lagoon Side

2.1 Design wave

The longest fetch in Lagbon side is in the N direction.

The wave height and wavé period were calculated by the using

Bretschneider:qumula as follows:

~ Wave height at M H W S

wind spéed
Effective fetch

4

Average water depth

18,50 n/s

19.1 km

9.8m (BEm+ 1.8 m)

Tide level : +l.8m
. 5 .
gh 9.8 m/sec” x 9.8 m
U2 (8.5 m/s)
2 -
gf _ 2.8 m/sec x 19,100 m _ 2,590.7
y? (8.5 m/s)? :
gl 2.8 m/sec2 x‘H m -2
5 = 2 = 9.5 x 10
U (8.5 n/s)
: -2 2
CH= 9.5 x.lO x 8.5 = 0.70m

9.8

Wave period

Ty 4y = 3.86 YuL/3 = 3.86 /0.70 = 3.23 = 3 sec.

- Wave height at M L W. 8

Wind speed
Effective fetch :
Average wave depth H

Tidal level

-

gh _ 2.8 m/se02 x 8.09 m

v (8.5 m/s)2

8.50 m/s

12.70 km
8.0 m
+0.09 m

= 1.10
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. 2 o
g§_= 9.8 m/sec X 125700 m . 1,722.6
jU‘:3 "~ (8.5 m/s)"

gH 9.8 m/secz-x Hm
w2 (8.5 m/s)2

= 8.0 x 1072

g _ 8x 107% x 8.5

='0.59 m
u2 _ 9.3

Wave speed

3.86 Yul/3

8

Ti/3

3.86/0.59 = 2,96 = 3,0 sec.

The relation between the wave height at the beginning point (H ') and
wave height at the endlng point (H ) of the approach section was
calculated as follows (refer to Flg. 7, below):

H,

Bg
(EET.) = (ETl-')'

_ o [BO_ 0.74
Hp = HO By = (0.6 x 20.74 = 1.03 m
2 . ' 3 _ '
Lg = 1.5672 = 1.56 x 3% = 14.04 m

The water depth which does not break the wave height H2 (2.79m}
was calculated as follows, where the sea bottom slope is not

steeper than 1/50:

oL
~1.70
+009 oy O
NO.2 ~i70 V2 ™~ Q
537 !:aoo’szr {DLT009}
B1=20.74 537! avoo_llo.oo.l 20.00  |s37
' __go= 60.74M
NO. i
o 4009 +0.09
= p
—-1.70 ~

|
5371 2000 hona 20,00 | 537

6074am |

Fig.7 Beginning width and ending width at Approach of Channel
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PLANT™ aMD VEaICi:m UNIT i '
Frow Hg. Va Nrapd Kot : :

Vehicle /Pla._t}g(Hdm‘]er\: Pﬂ\.{ag:n) No. LE;E MREE:;.??” . . Cm;ditioﬁ
: Servica —
Vissan Thpper BTC 3184 Renewal 34596.00 Heimngt yet. put into
- . ©ofe83 _ - service B
" . BTS 3024 14.9.82 12025 ' Good condition
" "  BrC 3025 - 20.9.82 12025 ' Good condition
" " BTC 3026 = 29.9.82 12025 Good
" " BTC 3022 14.9.82 16850 Good
936 Cat Loader BTC 3063 1.11.82 57168 Cood _
moow . BIC 2989  23.7.82 5405  Cood Back-Up ilachine
Dump Truck BTC 3043  19.9.82 76503 Presentdy under repairs
o but good
Sykes 4" pump No. 5 20.4.79 875 Good
Simplite 2" Pmap - No. 6 5.2.81 . 1150 Good
nw e No. 7 5.2.81 1150 Caod.
4" Johnson Pump . No. 2 3.3.75. Nl - Operational
grom "  No. 3 3.3.75 ¥il Operational
Honda 2" Pumop No. 8 1.1.83 525 Good
lister 15KVA No. 2 2.1.67 137 Good
Powerlite 30KVA 3 No. 4 1.5.81 9000 Good
1 " No. 5 1.5.81 9000 Good
eiko C/Mixer ' . Ex-Jap. Aid {(Mautari Project)Good
Winget 7/5 No. 6 ' 74 Nil Operating
" " - No. 12 - T4 Nil © Qperating
Holman Compressor No. 2 8.10.79 1250 - Good
Comp. Air 160 CV . No. 4 1.5.81 6328 Goad
oo o No. 5 ~ 1.3.82 8925 Cood
floore Phuemat ic Tyred  prc 2630 28.4.81 18000 Good
Steel Tyred Roller BIC 2808  28.4.81 27334 Good
"Aveling Barford :
Cat D6D BTC 1575  Rebuilt - 55250 Good
 Piji Jan81 -
moowmo BIC 2218 = 20.6.79 ~ 47925 Good
Cat 130G Grader BTC 2105  1.1.79 27215 Good
moom e BTG 2165  23.5.79 27215 ‘Good
126 ' BIC 3137  1.1.83 87360 Good
22RB BAN 23 EX BPC 2500 Good
11.3.80 _
" BAN 24  11.3.80 2500 Cood
" piling BTC 1368 . 1.3.74 2500 Good
22%B BTC 1520  5.7.76 4000 Good

" BTC 2042  27.10.78 35325 Good



Coles 911C 1Cton
York Container Trailar

Tractor for Atove
Trailer

BIC 2105

BTC 2353
BTC 2353

4.7.81
22.1.80
22.1.80

72189
2125

4600

Good
Good

Goeod

“Appendix 410 (2)
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' SIMUDLATION OF TIDAL CURRENT iN THE LAGCON -OF THE TARAWA ATOLL

1. Objective

This study aims to analyze a qhange,nf-tiﬂalrflow in the lagoon pfr

" the Tarawa Atoll due to construction of the causeway between the island

of Betio and the island of Bairiki.

2. Calculation Formula

(1) Basic Formula

i Equation of Motion

%% + u%§-+ v§§ + wé% = 20v sing

1dp Fu |, 5% Ru |
“oax VR T Viag2 ¥ Vea2 (1)_

é{-+1%§+%+wg—:=_2nsinﬁ

T/O ay + Vx;—E + vy——f + V?;;g f—f--

ii. Equation of Combinuity

Su

E +_%§- + a: =0 e {4)

where:

X ¥ = horizontal axis of x, ¥,

z =:vert1ca1 axis

u, v, w= veloc1t1es for respect1ve direction of s, y, z.
0 = angle speed of rotation of the earth

# = latitude
2 = density

P = pressure  ':

Vx, Vy,

Vz = coefficient of eddy v15c031ty for respectlve

direction of x, ¥, =Z.
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{(2)

Equation for Caloulation
Basio qu_;._a_tions. (1) to (4) will be integrated as regarding =z direc-

tion as follows:.

-§S— é-Q(Sx u) - g-(Sx v) 2 NSy sing

Q)

a e aRal. a2 :
an 2~ /2 2 9 8x o Sx
- glg "“_H)ax—rb L yu + v +Vw+Vyé;§* ————— (5)
%55 a—-(Sy ) - -—-—(Sy v) = 2.0 .,Sx s:.ngf
o _ — 2 2
- 3 o= [2 9°s 98y
- g_(g - H)'}y rp? ¥ Jut + + Vx—zza + Vy53 (6)
94 _ 9sx .SS}:: .
‘b__ x ay _____ ()
where
-G
Sx =5'w1=(§-3 5ﬁﬁz=(§—Hh
G = water level above MSL
rb2 = ceeffi:cient.of sea bed frietion

Equations (5) to (7) will be calculated numerically.

3. Conditions of Calculation
‘Simulation of tidal flow will be made in the following 4 cases:

Betio ~ Bairiki  Tide Flow

Case | - Tide Level
Entrance _ ChL
1 Closure Spring tide $0.09 - +1.80  MHWS
2 Closure Neap tide +0.67 - +1.22  MHWN
3 * Open Spring tide +0.09 - +1.80 = MLWS
4 Open Neap %ide +0.67 ~ +1.22  MLWN
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Conditions of calculations are as follows:

Topography : Ocean sea bed ' '?20.0'CDL
H Lagoon west entrance _ -2.4 CDhY,
Betio - Bairiki entrance f1.19 ChL*

Lagoon sea bed -8.0 CDL-

Mesh size : 1,000 m both directions of x, y.

Time step : 20 sec.

Caleculation time : 3 tidal

Coriolis' coefficient : 2w sing = 2 x (360/3,600 x 24) x sin 15°

Coefficient of viscosity . 10° cmz/sec

Coefficient of sea

Boundary condition

Spring Tide

Neap Tide

4. Results

bed frietion : 0.0026

- -y e £ an os

Amplitude of spring tide at boundary 85.5 cm
Phase lag of east and west 4.2°

Vater level of east boundary ) 2 em

Amplitude of neap tide at boundary 27.5 cm

‘Phase lag of east and west - 4.2°

Water level of east boundary : 2 em

Tidal flow before construction of the causeway is shown in
Appendix 4-11 (4) to 4-11 {10) and after in Appendix 4-11 (11) to
4-11 (17). As shown in the results, the change of tidal flow is nome

in the neap tide, while a little in the spring tide. The charge is

a little oceurred in the flow direction near the opening of Betio —

Bairiki and none in the flow wvelocity.

*¥ Average depth of the highest portion of the reef along the

causeway. DBExisting two channels with elevation of 0.1 m to

0.5 m and width of 20 m to 30 m are not considered for

caleulation.
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Appendix 4-12

WAVE OBSERVATTION DATA IN BETID

. WIND - OCEAN REEF WAVES LAGOON WAVES
(DATE I PURD | DIREC- | PERTOD | HETGHT | DIREG- | PERTOD | ARTGHT | DIRECS
(knots) _ (sec.) (fti) TION (sec.) (ft) TIO§“%4
30/11/76 7 | s 5 0.3 S 2 1.0 B
1/12/76) 11 | e | 2 0.3 S 5 0.9 K
1 CAIM . 6 0.2 S 3 0.7 NE
2 4 £ 13 | 0.3 s 3 0.5
3 2 - 4 0.5 | s 3 0.5 N
4 | 6 NE 12 0.4 S 5 1.9 NE
5 6 N 6 0.6 s 4 1.5 NE
6 2 - | 1 | o5 s 2 1.0 NE
7 10 NE 3 0.5 5 3 1.5 NE
8 6 “E 17| 1.0 S - - -
9 16 | N 12 0.5 S 4 2.5 N
10 5 N 6 | 0.7 SW 6 1.5 N
11 5 NE 5 0.5 | sw 6 1.0 N
12 6 NE 7 0.5 S 5 1.0 NE
13 10 N 5 0.5 SW 2 0.9 | NE
14 3 - 5 0.4 SW 3 1.0 | wm
15 - 4 0.2 SW 3 1.0
16 12 S 3 0.2 S 3 0.5
17 19 W 3 0.5 S 2 0.7 W
18 CALM =~ 8 0.7 3 - - -
119 3 - 3 | 1.0 s 4 0.5 N
20 8 SE 3 1.5 3 0.7 E
121 11 E 8 0.5 3 1.0 E
22 CAIM 4 | 0.5 8w 3 1.0 NE
23 8 N 7 0.3 SW 3 0.5 N
24 6 E 9 1.0 S 4 2.0 NE
25 9 £ 6 0.5 S 3 1.0 NE
26 3 - 5 0.2 8 4 0.7
27 7 NW 12 0.3 W 4 0.7
28 CALM 14 | 0.5 s 5 0.6 NE
29 4 SE 1 0.3 s 2 0.5
0 7 NE 3 1 1.0 W 3 0.7 E
i/12/76 10 | E 5 1 0.5 S 3 0.5 NE

Source: Design Report by Wilton and Bell. Feb. 1977
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