Appendix D:  Geotechnical Investigation Logs

Borehole Logs: BH1 and BH2
Hand Auger Logs: HA1 and HA2
Scalar Logs: SC01 — SC09
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Engineeringlog
terminology
General

Soil and rock descriptions follow the “Guidelines for the field classification and description of soil and rock for engineering
purposes” by the New Zealand Geotechnical Society (2005). Refer to this document for methods of field determination.

The graphic log shows soil and rock types. The defect « N=22:SPT uncorrected blow count
Water level on log indicates the location, orientation and abundance for 300 mm )
date shown = of defects of all types. * 75/12:Undrained shear strength (peak
Typical material symbols: /residual as measured by field vane.
Water inflow T7 | Organic V_V] Igneous Laboratory test(s) carried out:
| material \Y K PMT Pressuremeter test
oL vV y|roc
LT Lugeon test
Water outflow — —_— LV Laboratory vane
— — | Clay — ——| Mudstone y. .
- — AL Atterburg limits
uu Undrained triaxial
“x*si §§§§ i PSD Particle size distributi
M xy| Slhstone o e stribution
X XXXX cp Effective stress
Expressed as percentage of the CONS Consolidation
length of the core run recovered.
d Sand Sandstone DS Direct shear
Drilli hod . CoOMP Compaction
rilling method/casing 37;,?};’ Gravel or ~ =| Metamorphic ucs Unconfined compression
Common types: 5:2.¢| Conglomerate _~ ~| Rock 1S, Point load
0B Open barrel

e | sampletype |
HQ3  HQ triple tube Installation type Sample type

PQ3 PQ triple tube . Slotted
HSA  Hollow Stem Auger I Standpipe screen = SPT ]:| Core

WS Window Sampler

HA Hand Auger ‘ VWP . Bentonite
seal

HFS High Frequency Sonic

Thin-wall
tube

Other

Drilling Core or
LFS Ilac:i\?lliggequencv Sonic Filter pack Bulk sample Sample loss

Soil description

Moisture content Consistency/undrained shear strength Density index

D  Dry, looks and feels dry Su(kPa) SPT(N) - uncorrected
M  Moist, no free water on hand when Vs Very soft <12 VL Very loose Oto4
remoulding S Soft 12 to 25 L Loose 4to10
W  Wet, free water on hand when F Firm 25 to 50 MD Medium dense 10 to 30
remoulding st Stiff 50 to 100 D Dense 30 to 50
S ::lt;:;la;:ed, free water present on VSt Very stiff 100 to 200 W | VediEnes 550
H Hard > 200
Fraction Term % of soil mass Example Type Coarse Fine
Major (UPPERCASE)  Major constituent GRAVEL Boulders| Cobbles) Gravel |5and | Silt | Clay
Subordinate (lower case) >20 Sandy a S a S
Minor with some... 12-20 with some sand E @2 E @2
with minor... 5-12 with minor sand vz uUz
with trace of... <5 with trace of sand Size range 0 6 | 06 02
(or slightly)... (slightly sandy) (mm) 200 60 2 0.06 0.002
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General Log - 22/08/2017 7:40:58 a.m. - Produced with Core-GS by GeRoc

Tonkin+Taylor

BOREHOLE LOG

BOREHOLE No.:

BH1

SHEET: 1 OF 2
DRILLED BY: Geotech Drilling Ltd

LOGGED BY: RLXB

Hole Depth
20m

o
COMMENTS: Target depth reached. Static water level measured on 8/8/2017 at 13.77 m bgleithin open hole.

PROJECT: USP Towers, Fiji CO-ORDINATES: 178.442286 | R.L. GROUND: 29.97m
) (WGSB84) -18.147331 RL COLLAR: CHECKED: CWM
JOB No.: 1002886.00 oo START DATE: 27/07/2017
LOCATION: Site 1, USP Laucala, Suva, Fiji DIRECTION: SURVE\-(- Handheld GPS FINISH DATE: 27/07/2017
ANGLE FROMHORIZ.:  -90 CONTRACTOR: Geotech Drilling
DESCRIPTION OF CORE ROCK DEFECTS
= 2 = =
E K 5 |8|2 . = | _ o
- £| s |8|2 - £13 € 213 s |2
z S| & |=2|8 2 |E E|lol2| 2E | 21312 5 |3
© | SOIL: Classification, colour, consistency / density, moisture, plasticity E 35 E’ 8 E - i 'E_ ._‘_, T2 3\0/ Description S 9] 8 ,=‘E a
o S g |8l [ x 2| 3|8 | &5 g T |3 |9 2 |§
6‘ ROCK: Weathering, colour, fabric, name, strength, cementation 14 ‘% o o ‘© <5 g & Additional Observations E = - o
55255 |Bg0gsiz ggges gge
3| 0.0 m - Organic SILT with some clay and trace i ﬂ":l.s
§ gravel; dark brown. Stiff, moist, moderate plasticity. L "-'
I\ Organics: silt and rootlets. Gravel: fine light brown, Elo r
angular siltstone gravel. g2 L ]
T
0.3 m - Highly to completely weathered, light brown, [
massive SILTSTONE. Very weak. L
o 4
1 [T
Flg ] 14t
[ZH N>=50 |
- L
|8 [
T L
2.00m: Grades; extremely weak. o jg 2 - 1.90 -2.00m: J! 80° dip, St, R,
Elg 455 dark brown stained surface
0| - 5/6 |
N=20 [
ONE |
T - [ [ 1.
2.75 m - Moderately to highly weathered, light brown, o 7//11 [ e
massive SILTSTONE. Very weak. 518 1oy 3 a
r o
N>=50 | - °
Elg r . o i Z
G| S L o |3.25-3.30m:J,50° dip, St, R, 3
|7 F ] \ | |dark brown surface with Fe st.
Lo MATA2 3.30m:J, 10° dip, St, R
a|s 138y 3.40 - 3.50m: J, 60° dip, PI, S
B |~ o 186 [ : DAt P, sm,
t Fe. St
for L I 13.92-4.00m:R d
* 4 4 . -4.00m: Recovered as
£ 8| qome ™ . % |GRAVEL - drill induced.
T [ I
23 [
Elg | 716 [ ]
G| = 213114 L
N>=50 —
Elg [ )
= g < ;l") 4 \l i o i
2 58 | N 5 4.95m: J,40° dip, Un, R, Fe. St.
= [ IEmN
g 5.15 m - Moderately to highly weathered, light brown, % § 19%120 t —
® | massive MUDSTONE. Extremely weak to very N=41 [ L
weak. Elo [ =
g|e [ = © |5.50 - 5.60m: J, 80° dip, PI, Sm,
L — —— Fe.St.
67 [
= lo
58 & [¥
N=28 | L
6.2 -6.3m - CORE LOSS. Elg i . g
6.3 m - Moderately to highly weathered, light brown, * o —
massive MUDSTONE. Extremely weak to very -l o 8/ 15 [ c
weak. % S 56 {:
N=24 [ - &
|8 r . $ 3
T [ L @
1412 | —
F1s 715 L =
[N 55 | —
N=22 | — L
Els I _—1 @ |7.75m:J,10° dip, St R, Fe. St
I|v Lo i — L
a3 [N 8T
Elg | as | =
[N 7mMT —
N=23 [ = L
Elo L — ® ;
g e [ ~ [8.55m: J, 10° dip, St, Sm
414 [ [ 1 Re i
= S a5 [ — 8.80m: J, 5° dip, PI, R, Fe. St.
ol I BT S G 1 8.85 - 9.20m: J, 80° di
= .85 -9.20m: J, 80° dip, Fe. St
9.1 m - Highly weathered, light brown, massive = N=21 [ — within SPT.
SILTSTONE. Extremely weak. (SILT with minor 5 8_ L “V. 2 |9.30m: DD, 5° dip
sand; light brown. Very stiff, moist, non plastic). =N s | ] i L
9.55 m - Moderately weathered, dark greenish grey, Els 415
massive SILTSTONE. Extremely weak to very weak. |- 6/8 |
N=23 [

Scale 1:50
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BOREHOLE No.:

BOREHOLE LOG BH

Tonkin "'Taylor DRILLED BY: Geotech Drilling Ltd

LOGGED BY: RLXB

General Log - 22/08/2017 7:40:58 a.m. - Produced with Core-GS by GeRoc

PROJECT: USP Towers, Fiji CO-ORDINATES: 178.442286 | R.L. GROUND: 29.97m
J Wessl 5147331 | R | GOLLAR. CHECKED: CWM
JOB No.: 1002886.00 oo START DATE: 27/07/2017
LOCATION: Site 1, USP Laucala, Suva, Fiji DIRECTION: SURVE\-(- Handheld GPS FINISH DATE: 27/07/2017
ANGLE FROMHORIZ.:  -90 CONTRACTOR: Geotech Drilling
DESCRIPTION OF CORE ROCK DEFECTS
= 2 = =
Z K 5 | 8|8 . = °
3 £ s |52 = ?® E E ) s |2
g 8| &5 |=|¢ 2 |E El2 |2 eE|o 213812 £ |3
@ | SOIL: Classification, colour, consistency / density, moisture, plasticity E 5 E’ § E : i -E_ - © 2 B Description S 5 |8 E @
S . . . S| & |glg| © |* &|&18|:% (8 2| 81° 2|8
6‘ ROCK: Weathering, colour, fabric, name, strength, cementation 14 ‘% g o ‘© % g & Additional Observations E = - o
e 4|38 :
55255 |Bg0gsiz ggges gge
10.0 m - Moderately weathered, dark greenish grey, 5|8 . 8
massive SILTSTONE. Extremely weak to very weak. 5/6 —
AT %
% [ <
) N=25 | L i
TN || e :
T re 414 [ 110.90m:DD, 5° dip [s1]
43 |
E S 4/6
o | = 7110
N=27 [ L
Elo 7 o
agl|lS S .
L |- | | ;11.60m:J,10“d|p,St,R
11.75 m - Moderately weathered, dark greenish grey, ~ | o M 6/10 [
massive SILTSTONE. Very weak. A 1212/;61 r2 12+
for 1
£ S 20mm [ -
g -~ N>=50 [ ™~ 112.30m: J, 10° dip, PI, R, some
68 r 4 —— broken gravel around joint. Fe.
[ St.
Elg 10011
(2 1414 [
N=49 [ L )
Elo rs 13 2
g|S \ o ) c
T | ]|13.05-13.20m:J,60° dip, Un, 2
[ R, clean. 2
qE :
2" - AZ E
[ _ z s
50 Fe 44 |—{13.90m: DD, 5° dip E &
for ‘: S
50mm 14.20m: J, 10° dip, St, R, Fe. St. s 3
N>=50 [ and white discolouration. S @
< E 2
g I
© re 154
5
(2]
7 | ) [
Elg )1t
D |~ o 14114 T
N>=50 [ I
r< 167
E
ag|8 r . ]
I
T O e re g7t —
17.0 m - Slightly to moderately weathered, dark o 56 &
greenish grey massive SILTSTONE. Extremely %1e 11;;]15 L =
weak to very weak. Widely spaced joints. N=49 [ | ;
] 17 .45 - 17.55m: J, 60° dip, P!, “
Sm |
—
Elg [ ] -
% < - 18 ~
I 7 18.30m: J, 5° dip, St, R, Fe. St.
5/5 | ) [
Y S 6/7
A= 8/10
N=31 [ _ (-
~ 197
£
I . g
©
19.90m: Grades; light orangey brown. ~
©
20m: END OF BOREHOLE 8

=]
COMMENTS: Target depth reached. Static water level measured on 8/8/2017 at 13.77 m ngVvithin open hole.

Hole Depth
20m

Scale 1:50 A_6_ 28 Rev.: A




General Log - 22/08/2017 7:40:58 a.m. - Produced with Core-GS by GeRoc

Tonkin+Taylor

BOREHOLE LOG

BOREHOLE No.:

BH2

SHEET: 1 OF 2
DRILLED BY: Geotech Drilling Ltd

LOGGED BY: RLXB

Hole Depth
20m

PROJECT: USP Towers, Fiji CO-ORDINATES:  178.443636 | R.L. GROUND: 23.10m
) (WGSB84) -18.147032 RL COLLAR: CHECKED: CWM
JOB No.: 1002886.00 oaron START DATE: 28/07/2017
LOCATION: Site 2, USP Laucala, Suva, Fiji DIRECTION: SURVE\-(- Handheld GPS FINISH DATE: 28/07/2017
ANGLE FROM HORIZ.:  -90° CONTRACTOR: Geotech Drilling
DESCRIPTION OF CORE ROCK DEFECTS
£ 2] < ||z
S k<) o S )
3 £l 5 |58lz o |- &8 £ S s |2
< 3 & =12 2 E = 2| 2E | o 21212 % |5
o . ) ) : - = - | 8 = = <c| 219| 2 9 - 3 - g = |8
® | SOIL: Classification, colour, consistency / density, moisture, plasticity = ] |8 3 | 3| § |2 °2 | Description 4 S | ® ] °
o S 8 5l [~ x 2 5|3 I_‘LE S | o he) T (O & |5
6‘ ROCK: Weathering, colour, fabric, name, strength, cementation 4 E o O | g.;_ g & Additional Observations E = = 3
% %] 8 (=]
55255 |Bg0gsiz ggges gge
% | 0.0 m-Organic SILT; dark brown. Very stiff, moist, o -'QII:I'S
§ low plasticity. Organics: silt, rootlets and [ . "
| = | decomposing wood fragments. = 3 i 1 -
0.45 m - SILT with minor sand; light yellowish brown. % - L *
Hard, moist, non plastic. Sand: medium. t "x *
B o TTF*.
£1s 414 | N B g
[ZH 56 * o
N=19 | ¥ ox
— L «
HE L
I : x B
2 [ 2F =,
Fls 3/4 | N LI
AR 57 .
N=19 e
']o:: 8 i P 2.55m: J, 5° dip, Un, R, white
L= | discolouration. &
2.75 m - Highly weathered, dark grey, massive o 8/8 | 2.65m: J, 5° dip, Un, R, white @
SILTSTONE. Extremely weak. 518 it 34 discolouration and Fe. St. ]
N=42 [ & 3
oo mm oo == F T =
3.3 m - Moderately weathered, dark grey, massive 2|= r ' 3.30 - 3.40m: J, 85° dip, Un,
SILTSTONE. Very weak. - 46 [ ] Sm, clean.
o S |1n7 [
21t L
- for
18| 55 r 4 ©
| g|2| wlmre | :“I ™ 14.05m: J, 5° dip, St, R, white
4.15 m - Highly weathered, dark brown streaked light 9110 [ — discolouration.
brown, massive SILTSTONE. Extremely weak. Elg 855 I 4.15m: J, 5° dip, St, R, Fe. St.
&= 8/9 [ ]
N=30 | L
4.7-49m-CORE LOSS. Ele t .
g ™ L ™
= | 4.9 m - Slightly to moderately weathered, dark grey, ST gun | 5 —
2 |_massive SILTSTONE. Very weak. R HLALIL -
2| 5.15 m - Slightly to moderately weathered, dark Elo| [8mmrp gggm SE’ g (;p
@ | greenish grey, interbedded SILTSTONE and 58| N>=5071 ] o 5'40'": B o d!p
MUDSTONE. Very weak. Thinly interbedded at 0.1 T s +9m: Br, 5 dip
m intervals with beds subhorizontal. r | |545m:BF,5° dip
4/4 5.60m:J, 10° dip, St,R
5.75-5.85 m - CORE LOSS. Elg | 812 | 6 5.70m:J, 10° dip, St, R 5
5.75 m - Slightly to moderately weathered, dark i [ARES g
greenish grey, massive MUDSTONE. Very weak. Fleo [ j e
2|° T B hd 8
3/4 L |
Fls 7M1 L —
o | = 1121 —
N>=50 f — L
'é 8 re ! — . 2
7.2 m - Moderately weathered, dark greenish grey, 3/4 [ ]
massive SILTSTONE. Extremely weak. RS 4/4 [ 1
o= o 44 [
N=16 | L
7.7-7.8m - CORE LOSS. Els i . g
7.8 m - Moderately weathered, dark greenish grey, EE R t —
massive MUDSTONE. Extremely weak. Do WA e
oo I
(2N 4/4
N=17 [ L
AE i — . s
|- L —_— -
33 — [
g18 214 [ —
@ | = 57 [« 91—
N=18 [ ~ — ||
o i
e [ ||
[ 57 | =
Elg | 108 | —
[N 6/6 =
N=30 & | L

COMMENTS: Target depth reached. Static water level measured on 8/8/2017 at 10.2 m bgl.

Scale 1:50
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General Log - 22/08/2017 7:40:58 a.m. - Produced with Core-GS by GeRoc

Tonkin+Taylor

BOREHOLE LOG

BOREHOLE No.:

BH2

SHEET: 2 OF 2

PROJECT: USP Towers, Fiji
JOB No.: 1002886.00
LOCATION: Site 2, USP Laucala, Suva, Fiji

CO-ORDINATES: ~ 178.443636
(wesse -18.147032
DIRECTION:

R.L. GROUND: 23.10m
R.L. COLLAR:

DATUM:

SURVEY: Handheld GPS

DRILLED BY: Geotech Drilling Ltd
LOGGED BY: RLXB

CHECKED: CWM

START DATE: 28/07/2017
FINISH DATE: 28/07/2017

. ° .
ANGLE FROM HORIZ.: -90 CONTRACTOR: Geotech Drilling
DESCRIPTION OF CORE ROCK DEFECTS
E 2 £ 3
Z 5| % |88 3
> £l 5 |88 - | 8 E PR 5 |2
z S| & |=2|8 2 |E E|lol2| 2E | 2135312 5 |3
® | SOIL: Classification, colour, consistency / density, moisture, plasticity E 35 2 3 E — i -E_ - 52| Description S 5 |8 I Q
9 g g |g|x = 2|l s|8|E&s g = |89 B |8
6‘ ROCK: Weathering, colour, fabric, name, strength, cementation 14 ‘% g o ‘© v :.;_ g & Additional Observations E = - o
3 3|3 5
55255 |Bg0gsiz ggges gge
10.0 m - Moderately weathered, dark greenish grey, £18 Fo — . 8 v i
massive MUDSTONE. Extremely weak. i o — (Ral nS i
| g 4 | k
IR 57 | === g
2] N=20 [ = L] °
10.7 - 10.8 m - CORE LOSS. Elg l 2 3
10.8 m - Moderately weathered, dark grey, massive = 6 11 — i
SILTSTONE. Extremely weak to very weak. -l o o1 | o T
o
& | 21015 | £
N=45 & 7}
Els L] S
g|= I © 11145 - 11.75m: BF, 5° dip, ]
517 [ |multiple bedding fractures with 3
- lo 7/8 core spin in places. *®
oo -
o= 2109 [ 12
N=34 | — [
=
|7 hat
6/8
Elg | 8o
(2 11/9
N=38 & [
r 134 \ .
re 12.95-13.10m:J, 70° dip, Un,
Sm, clean.
= . ) 15
=18 © |13.35m:J, 5° dip, St, R, white I
g|= r 1 ™ |discolouration. oy
[ E
<
&
66 [ 147 ]
A
0| - 6/10
N=29 r uIE I L
14.45 - 14.6 m - CORE LOSS. [ <<
= 14.6 m - Moderately weathered, dark greenish grey, [
g massive SILTSTONE. Extremely weak to very weak. Elo L ©
o g2 r 15 0
> T -
@ e
15.5 m - Slightly weathered, dark grey, massive -lo 12Z3 r 15.55m: J, 10° dip, Un, R, light
SILTSTONE. Very weak. e 178 | green and grey discolouration.
for r —
35mm [ 167
N>=50 | ~
—
518 i ] g
g2i< i 2
o7 [ 177 ] .
18 |12¢16 | © &
D= 14/8 <
for — ped
40mm [ 7 ;
N>=50 [ =
o
Elg o
g|= I 18- ©
[w©
18.50m: Grades; extremely weak. L i [ 118.40m:J,5° dip, St, R, white
67 L discolouration.
Elg | 55 |
0| - 6/8
N=24 1 L
18.95 - 19.15 m - CORE LOSS. L
< .
19.15 m - Slightly to moderately weathered, dark [ 19.15m: J, 75° dip, Un, Sm .
greenish grey, massive SILTSTONE. Extremely Elo t ~ S
weak to very weak. g|= i 1 © §
~
©
20m: END OF BOREHOLE 8
COMMENTS: Target depth reached. Static water level measured on 8/8/2017 at 10.2 m bgl.
Hole Depth
20m
Scale 1:50 Rev.: A
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RLXB
Typewriter
8/08/2017: Static water level in open hole.


HOLE Id: HA1

Hole Location: Site 1, USP Laucala, Suva, Fiji

HAND AUGER LOG
Tonkin+Taylor

Hand Auger Log - 22/08/2017 7:45:06 a.m. - Produced with Core-GS by GeRoc

PROJECT: USP Towers, Fiji LOCATION: The University of the South Pacific, St JOB No.: 1002886.00
CO-ORDINATES: 178.442277 DRILL TYPE: MLO HOLE STARTED: 27/06/2017
wesss -18.147322 DRILL METHOD: HA HOLE FINISHED: 27/06/2017
R.L. 29.95m ' DRILLED BY: T+T
DATUM: LOGGED BY: MLO CHECKED: RLXB
GEOLOGICAL ENGINEERING DESCRIPTION
GENERIC NAVE, Y .
ORIGN, z § Description and
MATERIAL COMPOSITION. 2 g - o Additional Observations
g SCALA PENETROMETER TESTS S g - 75
% (Blows/Omm) . § Z Eg é
$|8|E] 24 6 81012141618 iz & § | 28 | B3 |ewsss
‘—"':I.S 2 M | vst 0.0 m - SILT with some clay; dark brown. Very
F » stiff, moist, moderate plasticity.
o ae |
[ T s
kTS
LY
. e i
Topsoil ™
kTS
LY
L Qe
at
kTS
LY
e A
B o D H 0.2 m - SILT with trace clay; light brown. Hard,
oat dry, non-plastic.
euTP gl e
g5 *
05 * «
Suva Marl ® xx
®>202 kPa T : [
€202 kPa R
0.87m: END OF BOREHOLE
Lo |

COMMENTS: End of hole on refusal in hard ground. Borehole dry on completion. Shear strength measured using SV#1739 with a correction factor of 1.54.

Hole Depth
0.87m

Scale 1:5 A_6_31 Rev.: A




HOLE Id: HA2

Hole Location: Site 1, USP Laucala, Suva, Fiji

HAND AUGER LOG
Tonkin+Taylor

PROJECT: USP Towers, Fiji LOCATION: The University of the South Pacific, St JOB No.: 1002886.00
CO-ORDINATES: 178.442361 DRILL TYPE: MLO HOLE STARTED: 27/06/2017

wesss -18.147159 DRILL METHOD: HA HOLE FINISHED: 27/06/2017
R.L.: 29.41m ’ DRILLED BY: T+T
DATUM: LOGGED BY: MLO CHECKED: RLXB
GEOLOGICAL ENGINEERING DESCRIPTION

GEOLOGICAL UNIT,

GENERIC NAME,

Hand Auger Log - 22/08/2017 7:45:06 a.m. - Produced with Core-GS by GeRoc

o
ORIGIN, z g Description and
MATERIAL COMPOSITION. 2 g - é = Additional Observations
= SCALA PENETROMETER TESTS 5 £ g
§ (Blows/Omm) g 7 é § E 3
g _ g z 5 | ¢
2| a ? B : w3 Zs 5
e | 2|8 | = H 2E 25
g e s | & E | & | B3 | 28
$8 ]| 2 46 81012141618 5|2 g 5 B 53 |=ss88
b ‘—"':I.S 2 M | vst 0.0 m - SILT with some clay; dark brown. Very
F » stiff, moist, moderate plasticity.
T
dhe A
kTS
LY
. e e
Topsoil | s A
kTS
LY
o |« e A
o =
=T a4
kTS
LY
e
r # 4| DM H 0.2 m - SILT with trace clay; dark brown grading
oat to light brown. Hard, dry to moist, low plasticity.
xx E3
Suva Marl 8L o ©
u
w a
«
«
o
=
®UTP .
v I 0.3m: END OF BOREHOLE
= o ]
N
0.5

COMMENTS: End of hole on refusal in hard ground. Borehole dry on completion. Shear strength measured using SV#1739 with a correction factor of 1.54.

Hole Depth
0.3m

Scale 1:5 A_6_32 Rev.: A




USP Tower, Fiji - Geotechnical Investigations
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USP Tower, Fiji - Geotechnical Investigations
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USP Tower, Fiji - Geotechnical Investigations
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USP Tower, Fiji - Geotechnical Investigations
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USP Tower, Fiji - Geotechnical Investigations

;: e 1002336, OO .;.,UsmﬂE!TSUVA N
. BHZ ——-«w@}w D ot @ - 'ﬁﬁTnnkin;Taylfr.
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20170628_ScalaTest.xIsx

AR

TONKIN & TAYLOR

SCALA PENETROMETER LOG

Job No: 1002886.0000 Date: 28/06/2017 Test No. SC01
Project: USP FIJI Operated by: MLO
Location: HA1 Logged by: MLO Sheet
RL: Checked by: RLXB 1 of 1

mm No. of mm No. of 0

Driven Blows Driven Blows

50 1 2550 ~

100 1 2600 ~

150 1 2650 500

200 1 2700

250 1 2750

300 3 2800

350 8 2850

400 10 2900 1000

450 19 2950

500 24 3000

550 37 3050

600 30 3100

650 25 3150 1500

700 3200

750 3250

800 3300

850 3350

900 3400 2000

950 3450

1000 3500

1050 3550 _

1100 3600 £

1150 3650 = 2500

1200 3700 =

1250 3750 o

1300 3800

1350 3850

1400 3900 3000

1450 3950

1500 4000

1550 4050

1600 4100

1650 4150 3500

1700 4200

1750 4250

1800 4300

1850 4350

1900 4400 4000

1950 4450

2000 4500

2050 4550

2100 4600

2150 4650 4500

2200 4700

2250 4750

2300 4800

2350 4850 5000

2400 4900 01234567 8 91011121314151617181920
2450 4950 Blows /50 mm
2500 5000

Test Method Used: NZS 4402:1988 Test 6.5.2 Dynamic Cone Penetrometer

CLIENT
TITLE
REFERENCE No.

YEC
Scala Penetrometer
1002886.0000

June 2017

A-6-58
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TONKIN & TAYLOR

E H a SCALA PENETROMETER LOG
Job No: 1002886.0000 Date: 28/06/2017 Test No. SC02
Project: USP FIJI Operated by: MLO
Location: HA1 Logged by: MLO Sheet
RL: Checked by: RLXB 1 of 1
mm No. of mm No. of 0
Driven Blows Driven Blows
50 1 2550
100 1 2600
150 1 2650
200 1 2700 500 T —
250 2 2750
300 2 2800
350 8 2850
400 15 2900 1000
450 12 2950
500 12 3000
550 15 3050
600 18 3100
650 3150 1500
700 3200
750 3250
800 3300
850 3350
900 3400 2000
950 3450
1000 3500
1050 3550 _
1100 3600 £
1150 3650 = 2500
1200 3700 =
1250 3750 o
1300 3800
1350 3850
1400 3900 3000
1450 3950
1500 4000
1550 4050
1600 4100
1650 4150 3500
1700 4200
1750 4250
1800 4300
1850 4350
1900 4400 4000
1950 4450
2000 4500
2050 4550
2100 4600
2150 4650 4500
2200 4700
2250 4750
2300 4800
2350 4850 5000
2400 4900 012345678 91011121314151617181920
2450 4950 Blows /50 mm
2500 5000
Test Method Used: NZS 4402:1988 Test 6.5.2 Dynamic Cone Penetrometer
CLIENT YEC
TITLE Scala Penetrometer
REFERENCE No. 1002886.0000 June 2017 [1]
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AR

TONKIN & TAYLOR

SCALA PENETROMETER LOG

Job No: 1002886.0000 Date: 28/06/2017 Test No. SC03
Project: USP FIJI Operated by: MLO
Location: HA1 Logged by: MLO Sheet
RL: Checked by: RLXB 1 of 1
mm No. of mm No. of 0
Driven Blows Driven Blows
50 0 2550
100 1 2600
150 1 2650 500
200 1 2700
250 1 2750 S —
300 1 2800
350 1 2850
400 2 2900 1000
450 2 2950
500 2 3000
550 2 3050
600 12 3100
650 15 3150 1500
700 19 3200
750 3250
800 3300
850 3350
900 3400 2000
950 3450
1000 3500
1050 3550 _
1100 3600 £
1150 3650 = 2500
1200 3700 =
1250 3750 o
1300 3800
1350 3850
1400 3900 3000
1450 3950
1500 4000
1550 4050
1600 4100
1650 4150 3500
1700 4200
1750 4250
1800 4300
1850 4350
1900 4400 4000
1950 4450
2000 4500
2050 4550
2100 4600
2150 4650 4500
2200 4700
2250 4750
2300 4800
2350 4850 5000
2400 4900 01234567 8 91011121314151617181920
2450 4950 Blows /50 mm
2500 5000

Test Method Used: NZS 4402:1988 Test 6.5.2 Dynamic Cone Penetrometer

CLIENT
TITLE
REFERENCE No.

YEC
Scala Penetrometer
1002886.0000

June 2017
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AR

TONKIN & TAYLOR

SCALA PENETROMETER LOG

Job No: 1002886.0000 Date: 28/06/2017 Test No. SCO04
Project: USP FIJI Operated by: MLO
Location: HA1 Logged by: MLO Sheet
RL: Checked by: RLXB 1 of 1
mm No. of mm No. of 0
Driven Blows Driven Blows
50 2550
100 2600
150 2650 500
200 2700 —
250 Augered to 500 2750
300 mm 2800
350 2850
400 2900 1000
450 2950
500 3000
550 6 3050
600 9 3100 1500
650 15 3150
700 10 3200
750 16 3250
800 14 3300
850 15 3350 2000
900 14 3400
950 24 3450
1000 18 3500
1050 24 3550 ’g
1100 24 3600 Z 2500
1150 26 3650 =
1200 26 3700 a
1250 3750
1300 3800
1350 3850 3000
1400 3900
1450 3950
1500 4000
1550 4050
1600 4100 3500
1650 4150
1700 4200
1750 4250
1800 4300
1850 4350
1900 4400 4000
1950 4450
2000 4500
2050 4550
2100 4600
2150 4650 4500
2200 4700
2250 4750
2300 4800
2350 4850
2400 4900 5000
01234567 8 91011121314151617181920
2450 4950
Blows /50 mm
2500 5000

Test Method Used: NZS 4402:1988 Test 6.5.2 Dynamic Cone Penetrometer

CLIENT
TITLE
REFERENCE No.

YEC
Scala Penetrometer
1002886.0000

June 2017
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TONKIN & TAYLOR

E H a SCALA PENETROMETER LOG
Job No: 1002886.0000 Date: 28/06/2017 Test No. SCO05
Project: USP FIJI Operated by: MLO
Location: HA2 Logged by: MLO Sheet
RL: Checked by: RLXB 1 of 1
mm No. of mm No. of 0
Driven Blows Driven Blows
50 0 2550
100 0 2600
150 1 2650 500
200 1 2700
250 15 2750
300 19 2800
350 23 2850
400 2900 1000
450 2950
500 3000
550 3050
600 3100
650 3150 1500
700 3200
750 3250
800 3300
850 3350
900 3400 2000
950 3450
1000 3500
1050 3550 _
1100 3600 £
1150 3650 = 2500
1200 3700 =
1250 3750 o
1300 3800
1350 3850
1400 3900 3000
1450 3950
1500 4000
1550 4050
1600 4100
1650 4150 3500
1700 4200
1750 4250
1800 4300
1850 4350
1900 4400 4000
1950 4450
2000 4500
2050 4550
2100 4600
2150 4650 4500
2200 4700
2250 4750
2300 4800
2350 4850 5000
2400 4900 012345678 91011121314151617181920
2450 4950 Blows /50 mm
2500 5000
Test Method Used: NZS 4402:1988 Test 6.5.2 Dynamic Cone Penetrometer
CLIENT YEC
TITLE Scala Penetrometer
REFERENCE No. 1002886.0000 June 2017 [1]
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TONKIN & TAYLOR

E H a SCALA PENETROMETER LOG
Job No: 1002886.0000 Date: 28/06/2017 Test No. SCO06
Project: USP FIJI Operated by: MLO
Location: HA2 Logged by: MLO Sheet
RL: Checked by: RLXB 1 of 1
mm No. of mm No. of 0
Driven Blows Driven Blows
50 0 2550
100 1 2600
150 1 2650 500
200 1 2700
250 12 2750
300 12 2800
350 20 2850
400 2900 1000
450 2950
500 3000
550 3050
600 3100
650 3150 1500
700 3200
750 3250
800 3300
850 3350
900 3400 2000
950 3450
1000 3500
1050 3550 _
1100 3600 £
1150 3650 = 2500
1200 3700 =
1250 3750 o
1300 3800
1350 3850
1400 3900 3000
1450 3950
1500 4000
1550 4050
1600 4100
1650 4150 3500
1700 4200
1750 4250
1800 4300
1850 4350
1900 4400 4000
1950 4450
2000 4500
2050 4550
2100 4600
2150 4650 4500
2200 4700
2250 4750
2300 4800
2350 4850 5000
2400 4900 012345678 91011121314151617181920
2450 4950 Blows /50 mm
2500 5000
Test Method Used: NZS 4402:1988 Test 6.5.2 Dynamic Cone Penetrometer
CLIENT YEC
TITLE Scala Penetrometer
REFERENCE No. 1002886.0000 June 2017 [1]
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AR

TONKIN & TAYLOR

SCALA PENETROMETER LOG

Job No: 1002886.0000 Date: 28/06/2017 Test No. SCO07
Project: USP FIJI Operated by: MLO
Location: HA2 Logged by: MLO Sheet
RL: Checked by: RLXB 1 of 1
mm No. of mm No. of 0
Driven Blows Driven Blows
50 0 2550
100 1 2600
150 1 2650 500 ™~
200 1 2700
250 2 2750
300 2 2800
350 16 2850
400 18 2900 1000
450 20 2950
500 3000
550 3050
600 3100
650 3150 1500
700 3200
750 3250
800 3300
850 3350
900 3400 2000
950 3450
1000 3500
1050 3550 _
1100 3600 £
1150 3650 = 2500
1200 3700 =
1250 3750 a
1300 3800
1350 3850
1400 3900 3000
1450 3950
1500 4000
1550 4050
1600 4100
1650 4150 3500
1700 4200
1750 4250
1800 4300
1850 4350
1900 4400 4000
1950 4450
2000 4500
2050 4550
2100 4600
2150 4650 4500
2200 4700
2250 4750
2300 4800
2350 4850 5000
2400 4900 012345678 91011121314151617181920
2450 4950 Blows /50 mm
2500 5000

Test Method Used: NZS 4402:1988 Test 6.5.2 Dynamic Cone Penetrometer

CLIENT
TITLE
REFERENCE No.

YEC
Scala Penetrometer
1002886.0000

June 2017
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AR

TONKIN & TAYLOR

SCALA PENETROMETER LOG

Job No: 1002886.0000 Date: 28/06/2017 Test No. SC08
Project: USP FIJI Operated by: MLO
Location: HA2 Logged by: MLO Sheet
RL: Checked by: RLXB 1 of 1
mm No. of mm No. of 0 —
Driven Blows Driven Blows
50 0 2550
100 3 2600
150 3 2650 500
200 2 2700
250 2 2750
300 2 2800
350 3 2850
400 1 2900 1000
450 2 2950
500 2 3000
550 11 3050
600 20 3100
650 25 3150 1500
700 3200
750 3250
800 3300
850 3350
900 3400 2000
950 3450
1000 3500
1050 3550 -
1100 3600 £
1150 3650 = 2500
1200 3700 =
1250 3750 o
1300 3800
1350 3850
1400 3900 3000
1450 3950
1500 4000
1550 4050
1600 4100
1650 4150 3500
1700 4200
1750 4250
1800 4300
1850 4350
1900 4400 4000
1950 4450
2000 4500
2050 4550
2100 4600
2150 4650 4500
2200 4700
2250 4750
2300 4800
2350 4850 5000
2400 4900 012345678 91011121314151617181920
2450 4950 Blows /50 mm
2500 5000

Test Method Used: NZS 4402:1988 Test 6.5.2 Dynamic Cone Penetrometer

CLIENT
TITLE
REFERENCE No.

YEC
Scala Penetrometer
1002886.0000

June 2017
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TONKIN & TAYLOR

SCALA PENETROMETER LOG

Job No: 1002886.0000 Date: 28/06/2017 Test No. SCO09
Project: USP FIJI Operated by: MLO
Location: HA2 Logged by: MLO Sheet
RL: Checked by: RLXB 1 of 1
mm No. of mm No. of 0
Driven Blows Driven Blows
50 2550
100 2600
150 Augen:‘:mto 250 2650 500 —
200 2700
250 2750
300 7 2800
350 7 2850
400 18 2900 1000
450 20 2950
500 21 3000
550 30 3050
600 3100
650 3150 1500
700 3200
750 3250
800 3300
850 3350
900 3400 2000
950 3450
1000 3500
1050 3550 A
1100 3600 £
1150 3650 < 2500
1200 3700 §
1250 3750
1300 3800
1350 3850
1400 3900 3000
1450 3950
1500 4000
1550 4050
1600 4100
1650 4150 3500
1700 4200
1750 4250
1800 4300
1850 4350
1900 4400 4000
1950 4450
2000 4500
2050 4550
2100 4600
2150 4650 4500
2200 4700
2250 4750
2300 4800
2350 4850
2400 4900 5000
0123456 78 91011121314151617181920
2450 4950 Blows /50 mm
2500 5000

Test Method Used: NZS 4402:1988 Test 6.5.2 Dynamic Cone Penetrometer

CLIENT
TITLE
REFERENCE No.

YEC
Scala Penetrometer
1002886.0000

June 2017
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Appendix E:  Laboratory Test Results

Water Content Test Results: BH1 and BH2 (13 Tests)

Atterberg Limits Test Results: BH1 and BH2 (10 Tests)

Solid Density Test Results: BH1 and BH2 (16 Tests)

PSD and Hydrometer Test Results: BH1 and BH2 (14 Tests)
Unconfined Compressive Strength Test Results: BH1 and BH2 (18 Test

A-6-67



Page 1 of 36

Our Ref: 1004230.0000.0.0/Rep 1
Customer Ref: 1002886.0000
GEOTECHNICS 22 September 2017

Tonkin & Taylor
PO Box 5271, Wellesley Street, Auckland 1141

Attention: Mr Andy Pomfret

Dear Andy

USP Tower, Suva, Fiji

Laboratory Test Report

Samples from the above mentioned site have been tested as received and according to your
instructions. Test results are included in this report.

Samples were destroyed during testing.
Please reproduce this report in full when transmitting to others or including in internal reports.

If we can be of any further assistance, feel free to get in touch. Contact details are provided at the
bottom of this page.

GEOTECHNICS LTD

Report prepared by: Authorised for Geotechnics by:

document
2017.09.22 10:32:03 +12'00°

Sim Tirunahari )
(l . / nglmgn?uthor of this Vio OComor
2017.09.22 09:39:59 +12'00' /L_—» | am approving this

Sim Tirunahari Vic O’Connor
Soils Laboratory Manager Project Director
Approved Signatory

Report checked by:

Vic O'Connor

| have reviewed this
document

2017.09.22 10:32:43 +12'00"

Vic O’Connor
Managing Director
Approved Signatory

This document consists of 36 pages
22-Sep-17

t:\geotechnicsgroup\projects\1004230\issueddocuments\20170922.usp tower_suva_fiji.st.final.rep1.docx

GEOTECHNICS LTD 23 Morgan Street, Newmarket, Auckland 1023 p. +64 9356 3510 enguiries@geotechnics.co.nz

P O Box 9360, Newmarket, Auckland 1149, New Zealand f. +64 9 356 3511 www.geotechnics.co.nz
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23 Morgan Street, Newmarket
Auckland 1023, New Zealand
p. +64 9 356 3510

GEOTECHNICS w. www.geotechnics.co.nz

Site : USP Tower, Suva, Fiji Your Job No.: 1002886

Our Job No.: 1004230.0000.0.0

Test Method Used: NZS 4402:1986 Test 2.1 Determination of the Water Content

TEST RESULTS

Water Content Test Results Summary:

Table 1:
BH No.: 1 1 1 1 1 1 1 1
Sample No.: SPT SPT SPT SPT SPT SPT SPT SPT
Depth (m) | 2.75-3.20 5.0-5.45 7.25-7.70 | 8.75-9.20 [10.25-10.70( 11.0-11.45 | 14.0-14.05 | 17.0-17.45
Water Content % 63.3 70.9 75.7 85.1 75.6 75.1 58.1 67.8
Table 2:
BH No.: 2 2 2 2 2
Sample No.: SPT SPT SPT SPT SPT
Depth (m) | 2.75-3.20 6.5-6.95 7.25-7.70 | 11.0-11.45 | 14.0-14.45
Water Content % 66.1 74.1 73.8 66.9 68.9
Remarks :

The material used for testing was natural.
Entered by:  JK Date: ~ 22/09/2017 Checked by: ST Date:  22/09/2017
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—

GEOTECHNICS

23 Morgan Street, Newmarket
Auckland 1023, New Zealand

p. +64 9 356 3510
w. www.geotechnics.co.nz

:::::

Site : USP Tower, Suva, Fiji

Test Method Used: NZS 4402:1986

Test 2.2 Determination of the Liquid Limit

Test 2.3 Determination of the Plastic Limit

Test 2.4 Determination of the Plasticity Index

Your Job No.: 1002886

Our Job No.: 1004230.0000.0.0

TEST RESULTS

Atterberg Limits Test Results Summary

Table 1:
BH No.: 1 1 1 1 1
Depth (m) 2.75-3.20 5.0-5.45 7.25-7.70 11.0-11.45 15.50-15.95
Liquid Limit 111 121 125 118 110
Plastic Limit 62 69 64 58 54
Plasticity Index 49 52 61 60 56
Table 2:
BH No.: 2 2 2 2 2
Depth (m) 2.75-3.20 6.5-6.95 7.25-7.70 11.0-11.45 14.0-14.45
Liquid Limit 107 114 149 112 107
Plastic Limit 63 56 60 63 53
Plasticity Index 44 58 89 49 54
Remarks : The material used for testing was natural, fraction passing a 0.425mm test sieve.

The test results are IANZ accredited.
Entered by: JK Date:  22/09/2017 Checked by: ST Date: 22/09/2017
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23 Morgan Street, Newmarket
Auckland 1023, New Zealand
p. +64 9 356 3510

GEOTECHNICS w. www.geotechnics.co.nz

Fie: 7

Your Ref No.: 1002886
Site : USP Tower, Suva, Fiji Our Job No.: 1004230.0000.0.0

Test Method Used:NZS 4402:1986 Test 2.7.2 Determination of Solid Density of Soil Particles - Vacuum Method

SOLID DENSITY TEST RESULTS

Table 1: Solid Density

Borehole No.: 1 1 1 1 1 1 1 1
Sample ID.: SPT SPT SPT SPT SPT SPT SPT SPT
Depth (m) 1.0-1.45 3.5-3.92 6.5-6.95 8.0-8.45 9.5-9.95 | 11.75-12.15| 15.5-15.95 | 18.5-18.95
*Solid Density (t/ms) 2.85 2.74 2.80 2.82 2.80 2.79 2.78 2.80

Table 2: Solid Density

Borehole No.: 2 2 2 2 2 2 2 2
Sample ID.: SPT SPT SPT SPT SPT SPT SPT SPT
Depth (m) 1.0-1.45 3.5-3.86 6.5-6.95 8.0-8.45 9.5-9.95 11.75-12.2 15.5-15.91 18.5-18.95
*Solid Density (t'm®) 2.83 2.65 2.66 2.80 2.79 2.80 2.80 2.84
Remarks : The material used for testing was natural, whole soil.

*As per the standard, two specimens are required to perform a solid density, but due to insufficient SPT sample mass

obtained, it was performed on a single specimen as directed by the engineer. Therefore the test results are not IANZ accredited.

Entered by: JK Date: 22/09/2017 Checked by: ST Date: 22/09/2017
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23 Morgan Street, Newmarket
Auckland 1023, New Zealand
p. +64 9 356 3510 |

GEOTECHNICS w. www.geotechnics.co.nz L

Page of Your Job No.: 1002886
Site : USP Tower, Suva, Fiji Our Job No.: 1004230.0000.0.0
BH No.: 1 Sample No.: SPT Depth (m): 2.0-2.45

Test Method Used : NZS 4402:1986 Test 2.8.1 Wet Sieve Test 2.8.4 Hydrometer

PARTICLE SIZE ANALYSIS

CLAY SILT SAND GRAVEL
FINE MEDIUM | COARSE FINE | MEDIUM | COARSE FINE | MEDIUM COARSE V.COARSE
100 =
90 al
/
80 / 7
= 70
g /
F 0 7
] 7
£ /
3 /
8 40 e
c
g v
5 30 ai
a <
/
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Particle Size (mm)
Sieve Total % Sieve Total % Equivalent Particle % of Particles
(mm) Passing (mm) Passing Diameter D (mm) Finer than D
26.5 0.425 90 0.0398 47
19.0 0.300 85 0.0293 43
13.2 0.212 78 0.0215 40
9.50 0.150 71 0.0156 37
6.70 0.090 62 0.0116 34
4.75 0.075 58 0.0085 30
3.35 100 0.063 55 0.0062 26
2.00 100 0.0045 21
1.18 98 0.0033 17
0.600 94 0.0014 9

Sample history : As received

Solid Density (Assumed): 2.85 t/m®
Description : sandy SILT with minor clay, extremely weak, light brown, mottled black.

Remarks : The wet sieve sample was washed over 0.063mm test sieve, until the individual particles were clean. The
material retained on 0.063mm test sieve was oven dried and dry sieved. The material passing 0.063mm
test sieve was taken for hydrometer analysis.

The sieve data was combined with the hydrometer analysis to give a continuous curve.
Suspension pH 8.0
The test results are IANZ accredited but the sample description is not IANZ accredited.

Entered by : JK Date: 22/09/2017  Checkedby: ST Date : 22/09/2017
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Page of Your Job No.: 1002886
Site : USP Tower, Suva, Fiji Our Job No.: 1004230.0000.0.0
BH No.: 1 Sample No.: SPT Depth (m): 4.25-4.70

Test Method Used : NZS 4402:1986 Test 2.8.1 Wet Sieve Test 2.8.4 Hydrometer

PARTICLE SIZE ANALYSIS

CLAY SILT SAND GRAVEL
FINE MEDIUM | COARSE FINE | MEDIUM | COARSE FINE | MEDIUM COARSE V.COARSE
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Particle Size (mm)
Sieve Total % Sieve Total % Equivalent Particle % of Particles
(mm) Passing (mm) Passing Diameter D (mm) Finer than D
26.5 0.425 75 0.0463 41
19.0 0.300 71 0.0335 37
13.2 0.212 66 0.0244 33
9.50 0.150 62 0.0176 29
6.70 0.090 53 0.0131 26
4.75 100 0.075 49 0.0095 22
3.35 100 0.063 46 0.0068 18
2.00 98 0.0049 15
1.18 90 0.0035 12
0.600 79 0.0015 7

Sample history : As received

Solid Density (Assumed): 2.75 t/m®
Description : sandy SILT with minor clay and trace of fine gravel, very weak, light brown, mottled black.

Remarks : The wet sieve sample was washed over 0.063mm test sieve, until the individual particles were clean. The
material retained on 0.063mm test sieve was oven dried and dry sieved. The material passing 0.063mm
test sieve was taken for hydrometer analysis.

The sieve data was combined with the hydrometer analysis to give a continuous curve.
Suspension pH 8.0
The test results are IANZ accredited but the sample description is not IANZ accredited.
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Site : USP Tower, Suva, Fiji Our Job No.: 1004230.0000.0.0
BH No.: 1 Sample No.: SPT Depth (m): 5.75-6.20
Test Method Used : NZS 4402:1986 Test 2.8.1 Wet Sieve Test 2.8.4 Hydrometer
PARTICLE SIZE ANALYSIS
CLAY SILT SAND GRAVEL
FINE MEDIUM | COARSE FINE | MEDIUM | COARSE FINE | MEDIUM COARSE V.COARSE
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Particle Size (mm)
Sieve Total % Sieve Total % Equivalent Particle % of Particles
(mm) Passing (mm) Passing Diameter D (mm) Finer than D
26.5 0.425 79 0.0463 41
19.0 0.300 74 0.0335 37
13.2 0.212 68 0.0244 32
9.50 0.150 63 0.0176 29
6.70 0.090 53 0.0131 25
4.75 100 0.075 49 0.0094 22
3.35 100 0.063 45 0.0068 18
2.00 99 0.0049 14
1.18 92 0.0035 11
0.600 83 0.0015 7
Sample history : As received
Solid Density (Assumed): 2.80 t/m®
Description : sandy SILT with minor clay and trace of fine gravel, extremely weak to very weak, light brown, mottled black.
Remarks : The wet sieve sample was washed over 0.063mm test sieve, until the individual particles were clean. The
material retained on 0.063mm test sieve was oven dried and dry sieved. The material passing 0.063mm
test sieve was taken for hydrometer analysis.
The sieve data was combined with the hydrometer analysis to give a continuous curve.
Suspension pH 8.0
The test results are IANZ accredited but the sample description is not IANZ accredited.
Entered by : JK Date: 22/09/2017  Checkedby: ST Date : 22/09/2017
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Page of Your Job No.: 1002886
Site : USP Tower, Suva, Fiji Our Job No.: 1004230.0000.0.0
BH No.: 1 Sample No.: SPT Depth (m): 8.75-9.20

Test Method Used : NZS 4402:1986 Test 2.8.1 Wet Sieve Test 2.8.4 Hydrometer

PARTICLE SIZE ANALYSIS

CLAY SILT SAND GRAVEL
FINE MEDIUM | COARSE FINE | MEDIUM | COARSE FINE | MEDIUM COARSE V.COARSE
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Particle Size (mm)

Sieve Total % Sieve Total % Equivalent Particle % of Particles
(mm) Passing (mm) Passing Diameter D (mm) Finer than D
26.5 0.425 92 0.0391 53
19.0 0.300 87 0.0285 50
13.2 0.212 81 0.0208 47
9.50 0.150 74 0.0152 43
6.70 0.090 64 0.0115 39
4.75 0.075 61 0.0084 35
3.35 100 0.063 60 0.0061 31
2.00 100 0.0044 27
1.18 97 0.0033 22
0.600 95 0.0014 12

Sample history : As received

Solid Density (Assumed): 2.80 t/m®
Description : sandy SILT with some clay, extremely weak to very weak, light brown, mottled black.

Remarks : The wet sieve sample was washed over 0.063mm test sieve, until the individual particles were clean. The
material retained on 0.063mm test sieve was oven dried and dry sieved. The material passing 0.063mm
test sieve was taken for hydrometer analysis.

The sieve data was combined with the hydrometer analysis to give a continuous curve.
Suspension pH 8.0
The test results are IANZ accredited but the sample description is not IANZ accredited.
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Page of Your Job No.: 1002886
Site : USP Tower, Suva, Fiji Our Job No.: 1004230.0000.0.0
BH No.: 1 Sample No.: SPT Depth (m): 10.25-10.70

Test Method Used : NZS 4402:1986 Test 2.8.1 Wet Sieve Test 2.8.4 Hydrometer

PARTICLE SIZE ANALYSIS

CLAY SILT SAND GRAVEL
FINE MEDIUM | COARSE FINE | MEDIUM | COARSE FINE | MEDIUM COARSE V.COARSE
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Particle Size (mm)
Sieve Total % Sieve Total % Equivalent Particle % of Particles
(mm) Passing (mm) Passing Diameter D (mm) Finer than D
26.5 0.425 87 0.0427 46
19.0 0.300 80 0.0310 43
13.2 0.212 74 0.0225 40
9.50 0.150 67 0.0163 37
6.70 0.090 57 0.0121 34
4.75 100 0.075 53 0.0088 30
3.35 99 0.063 50 0.0064 26
2.00 98 0.0046 22
1.18 96 0.0034 18
0.600 91 0.0014 11

Sample history : As received

Solid Density (Assumed): 2.80 t/m®

Description : sandy SILT with some clay and trace of fine gravel, extremely weak to very weak, dark greenish grey,
mottled black.

Remarks : The wet sieve sample was washed over 0.063mm test sieve, until the individual particles were clean. The
material retained on 0.063mm test sieve was oven dried and dry sieved. The material passing 0.063mm
test sieve was taken for hydrometer analysis.

The sieve data was combined with the hydrometer analysis to give a continuous curve.
Suspension pH 8.0
The test results are IANZ accredited but the sample description is not IANZ accredited.

Entered by : JK Date: 22/09/2017  Checkedby: ST Date : 22/09/2017
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Page of Your Job No.: 1002886
Site : USP Tower, Suva, Fiji Our Job No.: 1004230.0000.0.0
BH No.: 1 Sample No.: SPT Depth (m): 12.50-12.95

Test Method Used : NZS 4402:1986 Test 2.8.1 Wet Sieve Test 2.8.4 Hydrometer

PARTICLE SIZE ANALYSIS

CLAY SILT SAND GRAVEL
FINE MEDIUM | COARSE FINE | MEDIUM | COARSE FINE | MEDIUM COARSE V.COARSE
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Particle Size (mm)

Sieve Total % Sieve Total % Equivalent Particle % of Particles
(mm) Passing (mm) Passing Diameter D (mm) Finer than D
26.5 0.425 90 0.0419 53
19.0 0.300 86 0.0307 49
13.2 0.212 82 0.0223 45
9.50 0.150 77 0.0161 41
6.70 0.090 68 0.0121 37
4.75 100 0.075 64 0.0089 31
3.35 98 0.063 60 0.0065 24
2.00 97 0.0048 19
1.18 95 0.0034 15
0.600 92 0.0014 8

Sample history : As received

Solid Density (Assumed): 2.80 t/m®
Description : sandy SILT with minor clay and trace of fine gravel, very weak, dark greenish grey, mottled black.

Remarks : The wet sieve sample was washed over 0.063mm test sieve, until the individual particles were clean. The
material retained on 0.063mm test sieve was oven dried and dry sieved. The material passing 0.063mm
test sieve was taken for hydrometer analysis.

The sieve data was combined with the hydrometer analysis to give a continuous curve.
Suspension pH 8.0
The test results are IANZ accredited but the sample description is not IANZ accredited.

Entered by : JK Date: 22/09/2017  Checkedby: ST Date : 22/09/2017
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Page of Your Job No.: 1002886
Site : USP Tower, Suva, Fiji Our Job No.: 1004230.0000.0.0
BH No.: 1 Sample No.: SPT Depth (m): 17.00-17.45

Test Method Used : NZS 4402:1986 Test 2.8.1 Wet Sieve Test 2.8.4 Hydrometer

PARTICLE SIZE ANALYSIS

CLAY SILT SAND GRAVEL
FINE MEDIUM | COARSE FINE | MEDIUM | COARSE FINE | MEDIUM COARSE V.COARSE
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Particle Size (mm)
Sieve Total % Sieve Total % Equivalent Particle % of Particles
(mm) Passing (mm) Passing Diameter D (mm) Finer than D
26.5 0.425 90 0.0423 54
19.0 0.300 87 0.0307 50
13.2 0.212 82 0.0225 46
9.50 0.150 76 0.0163 42
6.70 0.090 68 0.0121 38
4.75 100 0.075 63 0.0088 34
3.35 99 0.063 60 0.0064 29
2.00 99 0.0047 24
1.18 97 0.0034 20
0.600 93 0.0014 12

Sample history : As received

Solid Density (Assumed): 2.80 t/m®
Description : sandy SILT with some clay and trace of fine gravel, extremely weak to very weak, dark greenish grey,

mottled black.

Remarks : The wet sieve sample was washed over 0.063mm test sieve, until the individual particles were clean. The
material retained on 0.063mm test sieve was oven dried and dry sieved. The material passing 0.063mm
test sieve was taken for hydrometer analysis.
The sieve data was combined with the hydrometer analysis to give a continuous curve.
Suspension pH 8.0
The test results are IANZ accredited but the sample description is not IANZ accredited.
Entered by : JK Date: 22/09/2017  Checkedby: ST Date : 22/09/2017
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Page of Your Job No.: 1002886
Site : USP Tower, Suva, Fiji Our Job No.: 1004230.0000.0.0
BH No.: 2 Sample No.: SPT Depth (m): 2.0-2.45

Test Method Used : NZS 4402:1986 Test 2.8.1 Wet Sieve Test 2.8.4 Hydrometer

PARTICLE SIZE ANALYSIS

CLAY SILT SAND GRAVEL
FINE MEDIUM | COARSE FINE | MEDIUM | COARSE FINE | MEDIUM COARSE V.COARSE
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Particle Size (mm)
Sieve Total % Sieve Total % Equivalent Particle % of Particles
(mm) Passing (mm) Passing Diameter D (mm) Finer than D
26.5 0.425 90 0.0423 47
19.0 0.300 83 0.0310 43
13.2 0.212 77 0.0226 39
9.50 0.150 70 0.0164 35
6.70 0.090 60 0.0123 31
4.75 100 0.075 56 0.0090 27
3.35 100 0.063 52 0.0065 23
2.00 100 0.0047 19
1.18 99 0.0034 15
0.600 94 0.0014 7

Sample history : As received

Solid Density (Assumed): 2.80 t/m®
Description : sandy SILT with minor clay, extremely weak, light greenish grey, mottled black.

Remarks : The wet sieve sample was washed over 0.063mm test sieve, until the individual particles were clean. The
material retained on 0.063mm test sieve was oven dried and dry sieved. The material passing 0.063mm
test sieve was taken for hydrometer analysis.

The sieve data was combined with the hydrometer analysis to give a continuous curve.
Suspension pH 8.0
The test results are IANZ accredited but the sample description is not IANZ accredited.
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Page of Your Job No.: 1002886
Site : USP Tower, Suva, Fiji Our Job No.: 1004230.0000.0.0
BH No.: 2 Sample No.: SPT Depth (m): 4.25-4.70

Test Method Used : NZS 4402:1986 Test 2.8.1 Wet Sieve Test 2.8.4 Hydrometer

PARTICLE SIZE ANALYSIS

CLAY SILT SAND GRAVEL
FINE MEDIUM | COARSE FINE | MEDIUM | COARSE FINE | MEDIUM COARSE V.COARSE
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Particle Size (mm)
Sieve Total % Sieve Total % Equivalent Particle % of Particles
(mm) Passing (mm) Passing Diameter D (mm) Finer than D
26.5 0.425 96 0.0454 51
19.0 0.300 92 0.0329 48
13.2 0.212 86 0.0239 44
9.50 0.150 80 0.0173 40
6.70 0.090 67 0.0129 36
4.75 100 0.075 62 0.0094 31
3.35 100 0.063 56 0.0068 26
2.00 100 0.0050 21
1.18 100 0.0036 16
0.600 99 0.0015 8

Sample history : As received

Solid Density (Assumed): 2.65 t/m®
Description : sandy SILT with minor clay, extremely weak, light greenish grey.

Remarks : The wet sieve sample was washed over 0.063mm test sieve, until the individual particles were clean. The
material retained on 0.063mm test sieve was oven dried and dry sieved. The material passing 0.063mm
test sieve was taken for hydrometer analysis.

The sieve data was combined with the hydrometer analysis to give a continuous curve.
Suspension pH 8.0
The test results are IANZ accredited but the sample description is not IANZ accredited.
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Page of Your Job No.: 1002886
Site : USP Tower, Suva, Fiji Our Job No.: 1004230.0000.0.0
BH No.: 2 Sample No.: SPT Depth (m): 5.75-6.20

Test Method Used : NZS 4402:1986 Test 2.8.1 Wet Sieve Test 2.8.4 Hydrometer

PARTICLE SIZE ANALYSIS

CLAY SILT SAND GRAVEL
FINE MEDIUM | COARSE FINE | MEDIUM | COARSE FINE | MEDIUM COARSE V.COARSE
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Particle Size (mm)
Sieve Total % Sieve Total % Equivalent Particle % of Particles
(mm) Passing (mm) Passing Diameter D (mm) Finer than D
26.5 0.425 82 0.0442 48
19.0 0.300 78 0.0324 43
13.2 0.212 73 0.0235 40
9.50 0.150 69 0.0171 36
6.70 0.090 60 0.0129 32
4.75 100 0.075 56 0.0093 29
3.35 100 0.063 53 0.0067 25
2.00 99 0.0049 21
1.18 94 0.0035 17
0.600 86 0.0015 11

Sample history : As received

Solid Density (Assumed): 2.65 t/m®
Description : sandy SILT with some clay, very weak, dark greenish grey.

Remarks : The wet sieve sample was washed over 0.063mm test sieve, until the individual particles were clean. The
material retained on 0.063mm test sieve was oven dried and dry sieved. The material passing 0.063mm
test sieve was taken for hydrometer analysis.

The sieve data was combined with the hydrometer analysis to give a continuous curve.
Suspension pH 8.0
The test results are IANZ accredited but the sample description is not IANZ accredited.
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Page of Your Job No.: 1002886
Site : USP Tower, Suva, Fiji Our Job No.: 1004230.0000.0.0
BH No.: 2 Sample No.: SPT Depth (m): 8.75-9.20

Test Method Used : NZS 4402:1986 Test 2.8.1 Wet Sieve Test 2.8.4 Hydrometer

PARTICLE SIZE ANALYSIS

CLAY SILT SAND GRAVEL
FINE MEDIUM | COARSE FINE | MEDIUM | COARSE FINE | MEDIUM COARSE V.COARSE
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Particle Size (mm)
Sieve Total % Sieve Total % Equivalent Particle % of Particles
(mm) Passing (mm) Passing Diameter D (mm) Finer than D
26.5 0.425 95 0.0423 61
19.0 0.300 91 0.0307 57
13.2 0.212 86 0.0223 53
9.50 0.150 81 0.0161 49
6.70 0.090 73 0.0121 45
4.75 0.075 68 0.0088 40
3.35 0.063 66 0.0064 34
2.00 100 0.0046 28
1.18 100 0.0034 23
0.600 98 0.0014 11

Sample history : As received

Solid Density (Assumed): 2.80 t/m®
Description : sandy SILT with some clay, extremely weak, dark greenish grey, mottled black.

Remarks : The wet sieve sample was washed over 0.063mm test sieve, until the individual particles were clean. The
material retained on 0.063mm test sieve was oven dried and dry sieved. The material passing 0.063mm
test sieve was taken for hydrometer analysis.
The sieve data was combined with the hydrometer analysis to give a continuous curve.
Suspension pH 8.0
The test results are IANZ accredited but the sample description is not IANZ accredited.
Entered by : JK Date: 22/09/2017  Checkedby: ST Date : 22/09/2017
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Page of Your Job No.: 1002886

Site : USP Tower, Suva, Fiji Our Job No.: 1004230.0000.0.0

BH No.: 2 Sample No.: SPT Depth (m): 10.25-10.70

Test Method Used : NZS 4402:1986 Test 2.8.1 Wet Sieve Test 2.8.4 Hydrometer

PARTICLE SIZE ANALYSIS
CLAY SILT SAND GRAVEL
FINE MEDIUM | COARSE FINE | MEDIUM | COARSE FINE | MEDIUM COARSE V.COARSE
100 -
—~
90
80 /
/
= 70 A
g A
F 0
2
I 50 /
(]
o) /
8 40
c
§ 30 /
& /
20 //
10 /
0
0.001 0.01 0.1 1 10 100
Particle Size (mm)
Sieve Total % Sieve Total % Equivalent Particle % of Particles
(mm) Passing (mm) Passing Diameter D (mm) Finer than D
26.5 0.425 95 0.0382 63
19.0 0.300 90 0.0279 59
13.2 0.212 86 0.0206 54
9.50 0.150 81 0.0152 49
6.70 0.090 74 0.0115 44
4.75 0.075 70 0.0084 39
3.35 0.063 68 0.0062 33
2.00 100 0.0045 27
1.18 100 0.0033 22
0.600 97 0.0014 10

Sample history : As received

Solid Density (Assumed): 2.80 t/m®

Description : sandy SILT with some clay, extremely weak, dark greenish grey, mottled black.

Remarks : The wet sieve sample was washed over 0.063mm test sieve, until the individual particles were clean. The
material retained on 0.063mm test sieve was oven dried and dry sieved. The material passing 0.063mm
test sieve was taken for hydrometer analysis.

The sieve data was combined with the hydrometer analysis to give a continuous curve.
Suspension pH 8.0
The test results are IANZ accredited but the sample description is not IANZ accredited.
Entered by : JK Date: 22/09/2017  Checkedby: ST Date : 22/09/2017
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Page of Your Job No.: 1002886
Site : USP Tower, Suva, Fiji Our Job No.: 1004230.0000.0.0
BH No.: 2 Sample No.: SPT Depth (m): 12.50-12.95

Test Method Used : NZS 4402:1986 Test 2.8.1 Wet Sieve Test 2.8.4 Hydrometer

PARTICLE SIZE ANALYSIS

CLAY SILT SAND GRAVEL
FINE MEDIUM | COARSE FINE | MEDIUM | COARSE FINE | MEDIUM COARSE V.COARSE
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Particle Size (mm)

Sieve Total % Sieve Total % Equivalent Particle % of Particles
(mm) Passing (mm) Passing Diameter D (mm) Finer than D
26.5 0.425 98 0.0434 66
19.0 0.300 96 0.0318 60
13.2 0.212 92 0.0232 54
9.50 0.150 88 0.0170 46
6.70 0.090 78 0.0127 41
4.75 0.075 71 0.0092 35
3.35 0.063 68 0.0067 29
2.00 100 0.0048 22
1.18 100 0.0035 18
0.600 99 0.0015 8

Sample history : As received

Solid Density (Assumed): 2.80 t/m®
Description : sandy SILT with minor clay, extremely weak to very weak, dark grey, mottled black.

Remarks : The wet sieve sample was washed over 0.063mm test sieve, until the individual particles were clean. The
material retained on 0.063mm test sieve was oven dried and dry sieved. The material passing 0.063mm
test sieve was taken for hydrometer analysis.

The sieve data was combined with the hydrometer analysis to give a continuous curve.
Suspension pH 8.0
The test results are IANZ accredited but the sample description is not IANZ accredited.

Entered by : JK Date: 22/09/2017  Checkedby: ST Date : 22/09/2017
GEOTECHNICS LTD Page 1of 1
NZS 4402 Test 2.8.1 2.8.4 PSD Hydrometer Version 1.1: 8 October 2015
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23 Morgan Street, Newmarket
Auckland 1023, New Zealand
p. +64 9 356 3510 |

GEOTECHNICS w. www.geotechnics.co.nz L

Page of Your Job No.: 1002886
Site : USP Tower, Suva, Fiji Our Job No.: 1004230.0000.0.0
BH No.: 2 Sample No.: SPT Depth (m): 17.00-17.42

Test Method Used : NZS 4402:1986 Test 2.8.1 Wet Sieve Test 2.8.4 Hydrometer

PARTICLE SIZE ANALYSIS

CLAY SILT SAND GRAVEL
FINE MEDIUM | COARSE FINE | MEDIUM | COARSE FINE | MEDIUM COARSE V.COARSE
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Particle Size (mm)
Sieve Total % Sieve Total % Equivalent Particle % of Particles
(mm) Passing (mm) Passing Diameter D (mm) Finer than D
26.5 0.425 87 0.0445 47
19.0 0.300 82 0.0323 43
13.2 0.212 76 0.0233 40
9.50 0.150 71 0.0170 35
6.70 0.090 62 0.0127 31
475 0.075 56 0.0092 27
3.35 100 0.063 52 0.0067 22
2.00 100 0.0048 18
1.18 99 0.0035 15
0.600 92 0.0015 6

Sample history : As received

Solid Density (Assumed): 2.80 t/m®
Description : sandy SILT with minor clay, very weak, dark grey, mottled black.

Remarks : The wet sieve sample was washed over 0.063mm test sieve, until the individual particles were clean. The
material retained on 0.063mm test sieve was oven dried and dry sieved. The material passing 0.063mm
test sieve was taken for hydrometer analysis.

The sieve data was combined with the hydrometer analysis to give a continuous curve.
Suspension pH 8.0
The test results are IANZ accredited but the sample description is not IANZ accredited.

Entered by : JK Date: 22/09/2017  Checkedby: ST Date : 22/09/2017
GEOTECHNICS LTD Page 1of 1
NZS 4402 Test 2.8.1 2.8.4 PSD Hydrometer Version 1.1: 8 October 2015
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19 - 23 Morgan Street
Newmarket

Auckland 1023

New Zealand Geotechnics Project ID 1004230.0000.0.0

GEOTECHNICS Customer Project ID 1002886.0000

p.+64 9 356 3510

Determination of the unconfined compressive strength of cohesive soil - NZS 4402:1986 Test 6.3.1

Sample Details

Geotechnics Sample ID -
Site USP Tower, Suva, Fiji
BH No BH1 Sample ID -- Depth (m) 2.55-2.75m
Sample Description Light brown, very weak, Suva Marl.
Test Result
Unconfined Compressive Strength Test
Axial Stress vs Strain
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Strain (%)
Sample Parameters
Sample Height (mm) 100.79 Bulk Density (t/md) 1.58
Sample Diameter (mm) 60.21 Dry Density (t/m?) 0.94
Test Height (mm) 100.79 Water Content (%) 69.1
Test H/D Ratio 1.67
Failure Value
Axial Strain Unconfined Compressive Rate of Compression Modulus of Elasticity
(%) Strength qu (kPa) (mm/min) (MPa)
0.94 2021 0.14 161
Mode of Failure Shear
Sample History Undisturbed core trimmed at natural water content.

Test Remarks

The sample height to diameter ratio is less than the required 2. The strength may be lower, due to the height to diameter ratio.
Unconfined Compressive Strength reported to the nearest 1 kPa and provided as indicative only.
Modulus of Elasticity value reported based on the straight line portion of the curve and provided as indicative only.

Sample description, UCS and modulus of elasticity value reported are not IANZ accredited.

Enteredby  JK Date  22/09/2017 Checkedby ST Date  22/09/2017
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19 - 23 Morgan Street
Newmarket
Auckland 1023
New Zealand Geotechnics Project ID 1004230.0000.0.0
GEOTECHNICS Customer Project ID 1002886.0000
p. +64 9 356 3510
Determination of the unconfined compressive strength of cohesive soil - NZS 4402:1986 Test 6.3.1
Sample Details
Geotechnics Sample ID -
Site USP Tower, Suva, Fiji
BH No BH1 Sample ID -- Depth (m) 4.70-4.90m
Sample Description Light brown, very weak, Suva Marl.
Test Result
Unconfined Compressive Strength Test
Axial Stress vs Strain
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Strain (%)
Sample Parameters
Sample Height (mm) 124.70 Bulk Density (t/md) 1.62
Sample Diameter (mm) 60.71 Dry Density (t/m?3) 1.01
Test Height (mm) 124.70 Water Content (%) 60.3
Test H/D Ratio 2.05
Failure Value
Axial Strain Unconfined Compressive Rate of Compression Modulus of Elasticity
(%) Strength qu (kPa) (mm/min) (MPa)
0.76 1927 0.13 438
Mode of Failure Shear
Sample History Undisturbed core trimmed at natural water content.
Test Remarks
Unconfined Compressive Strength reported to the nearest 1 kPa and the test results are IANZ accredited.
Modulus of Elasticity value reported based on the straight line portion of the curve and provided as indicative only.
The sample description and modulus of elasticity value reported are not IANZ accredited.
Enteredby  JK Date  22/09/2017 Checkedby ST Date  22/09/2017
GEOTECHNICS LTD Page 1 of 1
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19 - 23 Morgan Street
Newmarket
Auckland 1023
New Zealand Geotechnics Project ID 1004230.0000.0.0
GEOTECHNICS Customer Project ID 1002886.0000
p. +64 9 356 3510
Determination of the unconfined compressive strength of cohesive soil - NZS 4402:1986 Test 6.3.1
Sample Details
Geotechnics Sample ID -
Site USP Tower, Suva, Fiji
BH No BH1 Sample ID -- Depth (m) 6.30-6.50m
Sample Description Light brown, very weak, Suva Marl.
Test Result
Unconfined Compressive Strength Test
Axial Stress vs Strain
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Strain (%)
Sample Parameters
Sample Height (mm) 125.20 Bulk Density (t/md) 1.57
Sample Diameter (mm) 59.54 Dry Density (t/m?3) 0.93
Test Height (mm) 125.20 Water Content (%) 68.6
Test H/D Ratio 2.10
Failure Value
Axial Strain Unconfined Compressive Rate of Compression Modulus of Elasticity
(%) Strength qu (kPa) (mm/min) (MPa)
0.72 2946 0.11 1019
Mode of Failure Shear
Sample History Undisturbed core trimmed at natural water content.
Test Remarks
Unconfined Compressive Strength reported to the nearest 1 kPa and the test results are IANZ accredited.
Modulus of Elasticity value reported based on the straight line portion of the curve and provided as indicative only.
Sample description and modulus of elasticity value reported are not IANZ accredited.
Enteredby  JK Date  22/09/2017 Checkedby ST Date  22/09/2017
GEOTECHNICS LTD Page 1 of 1
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19 - 23 Morgan Street
Newmarket
Auckland 1023
New Zealand Geotechnics Project ID 1004230.0000.0.0
GEOTECHNICS Customer Project ID 1002886.0000
p. +64 9 356 3510
Determination of the unconfined compressive strength of cohesive soil - NZS 4402:1986 Test 6.3.1
Sample Details
Geotechnics Sample ID -
Site USP Tower, Suva, Fiji
BH No BH1 Sample ID -- Depth (m) 9.95-10.15m
Sample Description Light greenish grey, very weak, Suva Marl.
Test Result
Unconfined Compressive Strength Test
Axial Stress vs Strain
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Strain (%)
Sample Parameters
Sample Height (mm) 124.90 Bulk Density (t/md) 1.56
Sample Diameter (mm) 60.82 Dry Density (t/m?3) 0.91
Test Height (mm) 124.90 Water Content (%) 71.8
Test H/D Ratio 2.05
Failure Value
Axial Strain Unconfined Compressive Rate of Compression Modulus of Elasticity
(%) Strength qu (kPa) (mm/min) (MPa)
0.72 2918 0.16 961
Mode of Failure Shear
Sample History Undisturbed core trimmed at natural water content.
Test Remarks
Unconfined Compressive Strength reported to the nearest 1 kPa and the test results are IANZ accredited.
Modulus of Elasticity value reported based on the straight line portion of the curve and provided as indicative only.
Sample description and modulus of elasticity value reported are not IANZ accredited.
Enteredby  JK Date  22/09/2017 Checkedby ST Date  22/09/2017
GEOTECHNICS LTD Page 1 of 1
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19 - 23 Morgan Street
Newmarket
Auckland 1023
New Zealand Geotechnics Project ID 1004230.0000.0.0
GEOTECHNICS Customer Project ID 1002886.0000
p. +64 9 356 3510
Determination of the unconfined compressive strength of cohesive soil - NZS 4402:1986 Test 6.3.1
Sample Details
Geotechnics Sample ID -
Site USP Tower, Suva, Fiji
BH No BH1 Sample ID -- Depth (m) 13.20-13.57m
Sample Description Dark greenish grey, very weak, Suva Marl.
Test Result
Unconfined Compressive Strength Test
Axial Stress vs Strain
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Sample Parameters
Sample Height (mm) 124.40 Bulk Density (t/md) 1.75
Sample Diameter (mm) 60.13 Dry Density (t/m?3) 1.20
Test Height (mm) 124.40 Water Content (%) 46.0
Test H/D Ratio 2.07
Failure Value
Axial Strain Unconfined Compressive Rate of Compression Modulus of Elasticity
(%) Strength qu (kPa) (mm/min) (MPa)
0.72 3616 0.15 991
Mode of Failure Shear
Sample History Undisturbed core trimmed at natural water content.
Test Remarks
Unconfined Compressive Strength reported to the nearest 1 kPa and the test results are IANZ accredited.
Modulus of Elasticity value reported based on the straight line portion of the curve and provided as indicative only.
Sample description and modulus of elasticity value reported are not IANZ accredited.
Enteredby  JK Date  22/09/2017 Checkedby ST Date  22/09/2017
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19 - 23 Morgan Street
Newmarket
Auckland 1023
New Zealand Geotechnics Project ID 1004230.0000.0.0
GEOTECHNICS Customer Project ID 1002886.0000
p. +64 9 356 3510
Determination of the unconfined compressive strength of cohesive soil - NZS 4402:1986 Test 6.3.1
Sample Details
Geotechnics Sample ID -
Site USP Tower, Suva, Fiji
BH No BH1 Sample ID -- Depth (m) 14.95-15.20m
Sample Description Dark greenish grey, very weak, Suva Marl.
Test Result
Unconfined Compressive Strength Test
Axial Stress vs Strain
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Strain (%)
Sample Parameters
Sample Height (mm) 123.69 Bulk Density (t/md) 1.61
Sample Diameter (mm) 60.49 Dry Density (t/m?3) 0.99
Test Height (mm) 123.69 Water Content (%) 61.6
Test H/D Ratio 2.05
Failure Value
Axial Strain Unconfined Compressive Rate of Compression Modulus of Elasticity
(%) Strength qu (kPa) (mm/min) (MPa)
0.89 2270 0.19 512
Mode of Failure Shear
Sample History Undisturbed core trimmed at natural water content.
Test Remarks
Unconfined Compressive Strength reported to the nearest 1 kPa and the test results are IANZ accredited.
Modulus of Elasticity value reported based on the straight line portion of the curve and provided as indicative only.
Sample description and modulus of elasticity value reported are not IANZ accredited.
Enteredby  JK Date  22/09/2017 Checkedby ST Date  22/09/2017
GEOTECHNICS LTD Page 1 of 1

NZS 4402 Test 6.3.1 - Unconfined Compression - Output

A-6-91

Version 1.1: 25 November 2015



19 - 23 Morgan Street
Newmarket
Auckland 1023
New Zealand Geotechnics Project ID 1004230.0000.0.0
GEOTECHNICS Customer Project ID 1002886.0000
p. +64 9 356 3510
Determination of the unconfined compressive strength of cohesive soil - NZS 4402:1986 Test 6.3.1
Sample Details
Geotechnics Sample ID -
Site USP Tower, Suva, Fiji
BH No BH1 Sample ID -- Depth (m) 15.95-16.17m
Sample Description Dark greenish grey, very weak, Suva Marl.
Test Result
Unconfined Compressive Strength Test
Axial Stress vs Strain
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Strain (%)
Sample Parameters
Sample Height (mm) 123.50 Bulk Density (t/md) 1.64
Sample Diameter (mm) 60.17 Dry Density (t/m?3) 0.98
Test Height (mm) 123.50 Water Content (%) 66.9
Test H/D Ratio 2.05
Failure Value
Axial Strain Unconfined Compressive Rate of Compression Modulus of Elasticity
(%) Strength qu (kPa) (mm/min) (MPa)
0.97 3988 0.17 419
Mode of Failure Shear
Sample History Undisturbed core trimmed at natural water content.
Test Remarks
Unconfined Compressive Strength reported to the nearest 1 kPa and the test results are IANZ accredited.
Modulus of Elasticity value reported based on the straight line portion of the curve and provided as indicative only.
Sample description and modulus of elasticity value reported are not IANZ accredited.
Enteredby  JK Date  22/09/2017 Checkedby ST Date  22/09/2017
GEOTECHNICS LTD Page 1 of 1
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19 - 23 Morgan Street
Newmarket
Auckland 1023
New Zealand Geotechnics Project ID 1004230.0000.0.0
GEOTECHNICS Customer Project ID 1002886.0000
p. +64 9 356 3510
Determination of the unconfined compressive strength of cohesive soil - NZS 4402:1986 Test 6.3.1
Sample Details
Geotechnics Sample ID -
Site USP Tower, Suva, Fiji
BH No BH1 Sample ID -- Depth (m) 17.75-17.95m
Sample Description Dark greenish grey, weak, Suva Marl.
Test Result
Unconfined Compressive Strength Test
Axial Stress vs Strain
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Sample Parameters
Sample Height (mm) 124.30 Bulk Density (t/md) 1.68
Sample Diameter (mm) 59.95 Dry Density (t/m?3) 1.08
Test Height (mm) 124.30 Water Content (%) 55.2
Test H/D Ratio 2.07
Failure Value
Axial Strain Unconfined Compressive Rate of Compression Modulus of Elasticity
(%) Strength qu (kPa) (mm/min) (MPa)
0.88 5028 0.13 1376
Mode of Failure Shear
Sample History Undisturbed core trimmed at natural water content.
Test Remarks
Unconfined Compressive Strength reported to the nearest 1 kPa and the test results are IANZ accredited.
Modulus of Elasticity value reported based on the straight line portion of the curve and provided as indicative only.
Sample description and modulus of elasticity value reported are not IANZ accredited.
Enteredby  JK Date  22/09/2017 Checkedby ST Date  22/09/2017
GEOTECHNICS LTD Page 1 of 1
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19 - 23 Morgan Street
Newmarket
Auckland 1023
New Zealand Geotechnics Project ID 1004230.0000.0.0
GEOTECHNICS Customer Project ID 1002886.0000
p. +64 9 356 3510
Determination of the unconfined compressive strength of cohesive soil - NZS 4402:1986 Test 6.3.1
Sample Details
Geotechnics Sample ID -
Site USP Tower, Suva, Fiji
BH No BH1 Sample ID -- Depth (m) 19.58-19.80m
Sample Description Dark greenish grey, very weak, Suva Marl.
Test Result
Unconfined Compressive Strength Test
Axial Stress vs Strain
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Sample Parameters
Sample Height (mm) 123.51 Bulk Density (t/md) 1.59
Sample Diameter (mm) 60.75 Dry Density (t/m?3) 0.96
Test Height (mm) 123.51 Water Content (%) 65.2
Test H/D Ratio 2.03
Failure Value
Axial Strain Unconfined Compressive Rate of Compression Modulus of Elasticity
(%) Strength qu (kPa) (mm/min) (MPa)
0.73 2552 0.10 703
Mode of Failure Shear
Sample History Undisturbed core trimmed at natural water content.
Test Remarks
Unconfined Compressive Strength reported to the nearest 1 kPa and the test results are IANZ accredited.
Modulus of Elasticity value reported based on the straight line portion of the curve and provided as indicative only.
Sample description and modulus of elasticity value reported are not IANZ accredited.
Enteredby  JK Date  22/09/2017 Checkedby ST Date  22/09/2017
GEOTECHNICS LTD Page 1 of 1
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19 - 23 Morgan Street
Newmarket
Auckland 1023
New Zealand Geotechnics Project ID 1004230.0000.0.0
GEOTECHNICS Customer Project ID 1002886.0000
p. +64 9 356 3510
Determination of the unconfined compressive strength of cohesive soil - NZS 4402:1986 Test 6.3.1
Sample Details
Geotechnics Sample ID -
Site USP Tower, Suva, Fiji
BH No BH2 Sample ID -- Depth (m) 4.05-4.25m
Sample Description Light brown, very weak, Suva Marl.
Test Result
Unconfined Compressive Strength Test
Axial Stress vs Strain
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Sample Parameters
Sample Height (mm) 121.42 Bulk Density (t/md) 1.65
Sample Diameter (mm) 60.24 Dry Density (t/m?3) 1.04
Test Height (mm) 121.42 Water Content (%) 58.9
Test H/D Ratio 2.02
Failure Value
Axial Strain Unconfined Compressive Rate of Compression Modulus of Elasticity
(%) Strength qu (kPa) (mm/min) (MPa)
0.99 2904 0.16 477
Mode of Failure Shear
Sample History Undisturbed core trimmed at natural water content.
Test Remarks
Unconfined Compressive Strength reported to the nearest 1 kPa and the test results are IANZ accredited.
Modulus of Elasticity value reported based on the straight line portion of the curve and provided as indicative only.
Sample description and modulus of elasticity value reported are not IANZ accredited.
Enteredby  JK Date  22/09/2017 Checkedby ST Date  22/09/2017
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19 - 23 Morgan Street
Newmarket

Auckland 1023

New Zealand Geotechnics Project ID 1004230.0000.0.0

GEOTECHNICS Customer Project ID 1002886.0000

p.+64 9 356 3510

Determination of the unconfined compressive strength of cohesive soil - NZS 4402:1986 Test 6.3.1

Sample Details

Geotechnics Sample ID -
Site USP Tower, Suva, Fiji
BH No BH2 Sample ID -- Depth (m) 6.50-6.76m
Sample Description Dark greenish grey, very weak, Suva Marl.
Test Result
Unconfined Compressive Strength Test
Axial Stress vs Strain
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Sample Parameters
Sample Height (mm) 84.15 Bulk Density (t/md) 1.56
Sample Diameter (mm) 59.74 Dry Density (t/m?3) 0.84
Test Height (mm) 84.15 Water Content (%) 84.1
Test H/D Ratio 1.41
Failure Value
Axial Strain Unconfined Compressive Rate of Compression Modulus of Elasticity
(%) Strength qu (kPa) (mm/min) (MPa)
1.13 1676 0.12 261
Mode of Failure Shear
Sample History Undisturbed core trimmed at natural water content.

Test Remarks

The sample height to diameter ratio is less than the required 2. The strength may be lower, due to the height to diameter ratio.
Unconfined Compressive Strength reported to the nearest 1 kPa and provided as indicative only.
Modulus of Elasticity value reported based on the straight line portion of the curve and provided as indicative only.

Sample description, UCS and modulus of elasticity value reported are not IANZ accredited.

Enteredby  JK Date  22/09/2017 Checkedby ST Date  22/09/2017
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19 - 23 Morgan Street
Newmarket
Auckland 1023
New Zealand Geotechnics Project ID 1004230.0000.0.0
GEOTECHNICS Customer Project ID 1002886.0000
p. +64 9 356 3510
Determination of the unconfined compressive strength of cohesive soil - NZS 4402:1986 Test 6.3.1
Sample Details
Geotechnics Sample ID -
Site USP Tower, Suva, Fiji
BH No BH2 Sample ID -- Depth (m) 8.50-8.75m
Sample Description Dark greenish grey, very weak, Suva Marl.
Test Result
Unconfined Compressive Strength Test
Axial Stress vs Strain
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Sample Parameters
Sample Height (mm) 123.81 Bulk Density (t/md) 1.56
Sample Diameter (mm) 60.14 Dry Density (t/m?3) 0.91
Test Height (mm) 123.81 Water Content (%) 71.7
Test H/D Ratio 2.06
Failure Value
Axial Strain Unconfined Compressive Rate of Compression Modulus of Elasticity
(%) Strength qu (kPa) (mm/min) (MPa)
0.77 1363 0.12 76
Mode of Failure Shear
Sample History Undisturbed core trimmed at natural water content.
Test Remarks
Unconfined Compressive Strength reported to the nearest 1 kPa and the test results are IANZ accredited.
Modulus of Elasticity value reported based on the straight line portion of the curve and provided as indicative only.
Sample description and modulus of elasticity value reported are not IANZ accredited.
Enteredby  JK Date  22/09/2017 Checkedby ST Date  22/09/2017
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19 - 23 Morgan Street
Newmarket
Auckland 1023
New Zealand Geotechnics Project ID 1004230.0000.0.0
GEOTECHNICS Customer Project ID 1002886.0000
p. +64 9 356 3510
Determination of the unconfined compressive strength of cohesive soil - NZS 4402:1986 Test 6.3.1
Sample Details
Geotechnics Sample ID -
Site USP Tower, Suva, Fiji
BH No BH2 Sample ID -- Depth (m) 13.74-14.0m
Sample Description Dark greenish grey, very weak, Suva Marl.
Test Result
Unconfined Compressive Strength Test
Axial Stress vs Strain
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Strain (%)
Sample Parameters
Sample Height (mm) 123.92 Bulk Density (t/md) 1.58
Sample Diameter (mm) 60.46 Dry Density (t/m?3) 0.93
Test Height (mm) 123.92 Water Content (%) 69.0
Test H/D Ratio 2.05
Failure Value
Axial Strain Unconfined Compressive Rate of Compression Modulus of Elasticity
(%) Strength qu (kPa) (mm/min) (MPa)
0.89 2361 0.14 568
Mode of Failure Shear
Sample History Undisturbed core trimmed at natural water content.
Test Remarks
Unconfined Compressive Strength reported to the nearest 1 kPa and the test results are IANZ accredited.
Modulus of Elasticity value reported based on the straight line portion of the curve and provided as indicative only.
Sample description and modulus of elasticity value reported are not IANZ accredited.
Enteredby  JK Date  22/09/2017 Checkedby ST Date  22/09/2017
GEOTECHNICS LTD Page 1 of 1
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19 - 23 Morgan Street
Newmarket
Auckland 1023
New Zealand Geotechnics Project ID 1004230.0000.0.0
GEOTECHNICS Customer Project ID 1002886.0000
p. +64 9 356 3510
Determination of the unconfined compressive strength of cohesive soil - NZS 4402:1986 Test 6.3.1
Sample Details
Geotechnics Sample ID -
Site USP Tower, Suva, Fiji
BH No BH2 Sample ID -- Depth (m) 14.60-14.80m
Sample Description Dark greenish grey, very weak, Suva Marl.
Test Result
Unconfined Compressive Strength Test
Axial Stress vs Strain
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Strain (%)
Sample Parameters
Sample Height (mm) 122.55 Bulk Density (t/md) 1.62
Sample Diameter (mm) 60.30 Dry Density (t/m?3) 1.00
Test Height (mm) 122.55 Water Content (%) 62.4
Test H/D Ratio 2.03
Failure Value
Axial Strain Unconfined Compressive Rate of Compression Modulus of Elasticity
(%) Strength qu (kPa) (mm/min) (MPa)
0.78 2287 0.16 362
Mode of Failure Shear
Sample History Undisturbed core trimmed at natural water content.
Test Remarks
Unconfined Compressive Strength reported to the nearest 1 kPa and the test results are IANZ accredited.
Modulus of Elasticity value reported based on the straight line portion of the curve and provided as indicative only.
Sample description and modulus of elasticity value reported are not IANZ accredited.
Enteredby  JK Date  22/09/2017 Checkedby ST Date  22/09/2017
GEOTECHNICS LTD Page 1 of 1

NZS 4402 Test 6.3.1 - Unconfined Compression - Output
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19 - 23 Morgan Street
Newmarket
Auckland 1023
New Zealand Geotechnics Project ID 1004230.0000.0.0
GEOTECHNICS Customer Project ID 1002886.0000
p. +64 9 356 3510
Determination of the unconfined compressive strength of cohesive soil - NZS 4402:1986 Test 6.3.1
Sample Details
Geotechnics Sample ID -
Site USP Tower, Suva, Fiji
BH No BH2 Sample ID -- Depth (m) 16.20-16.50m
Sample Description Dark greenish grey, very weak, Suva Marl.
Test Result
Unconfined Compressive Strength Test
Axial Stress vs Strain
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Strain (%)
Sample Parameters
Sample Height (mm) 124.62 Bulk Density (t/md) 1.62
Sample Diameter (mm) 59.48 Dry Density (t/m?3) 1.00
Test Height (mm) 124.62 Water Content (%) 61.8
Test H/D Ratio 2.10
Failure Value
Axial Strain Unconfined Compressive Rate of Compression Modulus of Elasticity
(%) Strength qu (kPa) (mm/min) (MPa)
0.76 2315 0.16 393
Mode of Failure Shear
Sample History Undisturbed core trimmed at natural water content.
Test Remarks
Unconfined Compressive Strength reported to the nearest 1 kPa and the test results are IANZ accredited.
Modulus of Elasticity value reported based on the straight line portion of the curve and provided as indicative only.
Sample description and modulus of elasticity value reported are not IANZ accredited.
Enteredby  JK Date  22/09/2017 Checkedby ST Date  22/09/2017
GEOTECHNICS LTD Page 1 of 1
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19 - 23 Morgan Street
Newmarket
Auckland 1023
New Zealand Geotechnics Project ID 1004230.0000.0.0
GEOTECHNICS Customer Project ID 1002886.0000
p. +64 9 356 3510
Determination of the unconfined compressive strength of cohesive soil - NZS 4402:1986 Test 6.3.1
Sample Details
Geotechnics Sample ID -
Site USP Tower, Suva, Fiji
BH No BH2 Sample ID -- Depth (m) 17.58-17.80m
Sample Description Dark greenish grey, very weak, Suva Marl.
Test Result
Unconfined Compressive Strength Test
Axial Stress vs Strain
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Strain (%)
Sample Parameters
Sample Height (mm) 123.77 Bulk Density (t/md) 1.62
Sample Diameter (mm) 60.28 Dry Density (t/m?3) 0.98
Test Height (mm) 123.77 Water Content (%) 65.2
Test H/D Ratio 2.05
Failure Value
Axial Strain Unconfined Compressive Rate of Compression Modulus of Elasticity
(%) Strength qu (kPa) (mm/min) (MPa)
0.77 1502 0.14 291
Mode of Failure Shear
Sample History Undisturbed core trimmed at natural water content.
Test Remarks
Unconfined Compressive Strength reported to the nearest 1 kPa and the test results are IANZ accredited.
Modulus of Elasticity value reported based on the straight line portion of the curve and provided as indicative only.
Sample description and modulus of elasticity value reported are not IANZ accredited.
Enteredby  JK Date  22/09/2017 Checkedby ST Date  22/09/2017
GEOTECHNICS LTD Page 1 of 1

NZS 4402 Test 6.3.1 - Unconfined Compression - Output
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19 - 23 Morgan Street
Newmarket
Auckland 1023
New Zealand Geotechnics Project ID 1004230.0000.0.0
GEOTECHNICS Customer Project ID 1002886.0000
p. +64 9 356 3510
Determination of the unconfined compressive strength of cohesive soil - NZS 4402:1986 Test 6.3.1
Sample Details
Geotechnics Sample ID -
Site USP Tower, Suva, Fiji
BH No BH2 Sample ID -- Depth (m) 17.95-18.25m
Sample Description Dark greenish grey, very weak, Suva Marl.
Test Result
Unconfined Compressive Strength Test
Axial Stress vs Strain
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Strain (%)
Sample Parameters
Sample Height (mm) 123.55 Bulk Density (t/md) 1.59
Sample Diameter (mm) 60.68 Dry Density (t/m?3) 0.96
Test Height (mm) 123.55 Water Content (%) 66.0
Test H/D Ratio 2.04
Failure Value
Axial Strain Unconfined Compressive Rate of Compression Modulus of Elasticity
(%) Strength qu (kPa) (mm/min) (MPa)
1.05 2378 0.15 510
Mode of Failure Shear
Sample History Undisturbed core trimmed at natural water content.
Test Remarks
Unconfined Compressive Strength reported to the nearest 1 kPa and the test results are IANZ accredited.
Modulus of Elasticity value reported based on the straight line portion of the curve and provided as indicative only.
Sample description and modulus of elasticity value reported are not IANZ accredited.
Enteredby  JK Date  22/09/2017 Checkedby ST Date  22/09/2017
GEOTECHNICS LTD Page 1 of 1

NZS 4402 Test 6.3.1 - Unconfined Compression - Output
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19 - 23 Morgan Street
Newmarket
Auckland 1023
New Zealand Geotechnics Project ID 1004230.0000.0.0
GEOTECHNICS Customer Project ID 1002886.0000
p. +64 9 356 3510
Determination of the unconfined compressive strength of cohesive soil - NZS 4402:1986 Test 6.3.1
Sample Details
Geotechnics Sample ID -
Site USP Tower, Suva, Fiji
BH No BH2 Sample ID -- Depth (m) 19.44-19.88m
Sample Description Dark greenish grey, very weak, Suva Marl.
Test Result
Unconfined Compressive Strength Test
Axial Stress vs Strain
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Strain (%)
Sample Parameters
Sample Height (mm) 124.34 Bulk Density (t/md) 1.62
Sample Diameter (mm) 60.47 Dry Density (t/m?3) 1.00
Test Height (mm) 124.34 Water Content (%) 62.7
Test H/D Ratio 2.06
Failure Value
Axial Strain Unconfined Compressive Rate of Compression Modulus of Elasticity
(%) Strength qu (kPa) (mm/min) (MPa)
0.80 2566 0.15 678
Mode of Failure Shear
Sample History Undisturbed core trimmed at natural water content.
Test Remarks
Unconfined Compressive Strength reported to the nearest 1 kPa and the test results are IANZ accredited.
Modulus of Elasticity value reported based on the straight line portion of the curve and provided as indicative only.
Sample description and modulus of elasticity value reported are not IANZ accredited.
Enteredby  JK Date  22/09/2017 Checkedby ST Date  22/09/2017
GEOTECHNICS LTD Page 1 of 1

NZS 4402 Test 6.3.1 - Unconfined Compression - Output
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Appendix 7 Soft Component

(Technical Assistance) Plan



Preparatory Study
for
The Project for Enhancement of USPNet
Communication System
In
The Republic of Fiji

Draft of Soft Component (Technical
Assistance) Plan

August 2017

Yachiyo Engineering Co., Ltd.



Background of Planning Soft Components

The University of the South Pacific (“USP”) was established in 1968 using funds from the
governments of various nations in the Pacific region. The main campus is located in Suva, the capital
of Fiji. As of 2017, the University is jointly operated by 12 member nations and regions: (1) Cook
Islands, (2) Fiji, (3) Kiribati, (4) Nauru, (5) Niue, (6) Samoa, (7) Solomon Islands, (8) Tokelau, (9)
Tonga, (10) Tuvalu, (11) Vanuatu, and (12) Marshall Islands. One foundation of education at USP is
Distance Learning provided through a satellite communication network known as “USPNet.”
Distance Learning is held at campuses and centers in each of the 12 member nations and regions.
Support from Japan, New Zealand (“NZ”) and Australia was used to establish USPNet in 2000, and
presently the Information Technology Services (“ITS”) operates and maintains the network. When
USPNet was launched in 2000, it comprised only a C Band satellite communication network.
Presently, USPNet comprises a Ku Band satellite communication network and an optical fiber
communication network as well as a C Band satellite communication network, each of which branch
off and connect to the respective campuses and centers (“Remote Stations”).

The C Band network connects 15 remote stations (“Remotes”) including the hub station (“HUB”)
installed at the USP main campus in Fiji; the Ku Band network connects 10 Remotes including HUB
(Figure 1).
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Figure 1: Existing USPNet

The C Band network operates on a frequency bandwidth of 15 MHz and primarily connects
campuses; the Ku Band operates on a frequency bandwidth of 5 MHz and primarily connects
centers.

Under this plan, HUB of USPNet, which went into operation in 2000 and have deteriorated
significantly, will be updated (replaced). In the course of implementing this plan, efforts will be
made to improve communication stability and streamline communication traffic by consolidating the
existing C and Ku Band networks into a single Ku Band satellite communication network.
Specifically, new HUB facilities for a Ku Band that uses a new communication satellite (JCSAT-2B)
will be installed at the USP main campus to create a separate satellite communication network from
the present network that operates from both the C and Ku Band networks. Each Remote will be
connected to the new HUB of this JCSAT-2B Ku Band in succession as Remote equipment is
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updated (repaired) using funds from NZ, a project scheduled for implementation over the same
period.

Finally, once all Remote equipment within USPNet is updated (repaired) and connected to the
new HUB, the functions of the presently operating C and Ku Band satellite communication networks
will be suspended (Figure 2).
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Figure 2: New USPNet Structure (Ku Band)

The primary objectives of this plan for soft components are the acquisition of Transition/Daily
Operation Technology, which includes technology for connecting (transitioning) to the new HUB as
well as daily inspections, data gathering, operation and problem analysis and other daily operation
technology for new station systems; and Satellite Communication Link Use/Application
Technology, which is technology for using and applying the new Ku Band Satellite Communication
System in operation at all 23 stations.

Transition/Daily Operation Technology comprises transition technology, which is technology
for transitioning from the presently operating C and Ku Band satellite networks to the new Ku Band
satellite network, and daily operation technology, which includes technology for detecting signs of
problems in everyday operation, and technology for providing instruction to Remote Station
operations staff members and beginners.

“Transition technology” refers to technology that HUB requires to obtain approval from a
satellite operator to transmit regular radio waves to Remotes, as well as the technology required to
connect to the new HUB in the Remotes after obtaining that approval. Specifically, transition
technology includes the emission of test radio waves (radio waves with smaller transmission power
than regular radio waves) from HUB and instructions to adjust radio waves during satellite operator
confirmation, and confirmation tests of present services (contents, etc.) for Remotes provided by
HUB, suspension of services from old systems and the like during connection to the new HUB of the
Remotes.

“Daily operation technology” refers to technology that uses daily inspections, data gathering, and
operation and problem analysis to detect signs of problems with new HUB whose new
communication equipment comprises an overlapping (redundant) structure of active and backup
systems; technology for providing instruction to Remotes operations staff members and beginners;
and the like. Note that the present system is insufficient for preventing problems through daily
inspections and data gathering due to the insufficient antenna tracking functions, which have
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3.

malfunctioned.

Satellite Communication Link Use/Application Technology includes technology for optimal
traffic control in response to the access conditions of campuses and centers with regard to the
consolidated 20-MHz satellite link of the C and Ku Band system (optimal control technology for
inbound circuit traffic) and the like.

Acquiring these technologies should enable the establishment of a system capable of providing
highly consistent and reliable operation and maintenance.

Note that the technology for operating and maintaining equipment to be procured under this plan
will be imparted through a technology transfer that consists of initial operation instruction provided
by the suppliers of the equipment, and operating instructions regarding maintenance inspections and
the like.

Soft Component Objectives

USP has assigned roughly 30 employees to the ITS at Laucala Campus to operate and maintain
USPNet. Instruction regarding Transition/Daily Operation Technology and Satellite
Communication Link Use/Application Technology will be systematically provided to the six ITS
employees responsible for satellite communication work, and the objective is to improve their
capacity to operate and maintain the satellite communication facilities of the new USPNet so that the
upgraded equipment operates in a highly consistent, reliable manner over a long period of time.

Note that imparting Transition/Daily Operation Technology to the operations staff members
assigned to Remotes should enhance their capacity to operate and maintain the satellite
communication facilities throughout the new USPNet. In addition, imparting Transition/Daily
Operation Technology to employees assigned to the ITS should improve their understanding of the
new USPNet. These efforts work toward another objective, which is to create the capacity to train
Remotes operations staff members and ITS employees other than the employees responsible for
satellite communication work.

Soft Component Outcomes

The implementation of these soft components will produce the following outcomes with regard
to Transition/Daily Operation Technology and Satellite Communication Link Use/Application

Technology.

Transition/Daily Operation Technology

USP (ITS) will use the technology acquired through classroom study and practical training to
create the following written procedures and manuals regarding Transition/Daily Operation
Technology.

For Transition Operation Technology:

Manual for HUB/Remotes satellite transition

Written procedures for tests for HUB/Remotes satellite transition
For Daily Operation Technology:

Written procedures for daily inspections and periodic inspections for satellite
communication systems

Operation and maintenance manual for satellite communication systems
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Optimal operation manual for active and backup systems
*Qperation manual for active equipment/backup equipment, which are the structural
elements of the new HUB

Manual for restoring operations when there are problems with equipment

Manual for preventing disasters/restoring operations

Instruction manual for Remotes operations staff members and beginners

Satellite Communication Link Use/Application Technology

USP (ITS) will use the technology acquired through classroom study to create the following
written standards and manuals regarding Satellite Communication Link Use/Application
Technology.

Written standards for traffic control on satellite link

Manual for traffic control on satellite link

Optimal operation manual for inbound in frequency band

Optimal operation manual for outbound

Instruction manual for Remotes operations staff members and beginners

4. Methods for Confirming the Level of Outcome Achievement

Field Outcome Outcome Confirmation Method
Transition/Daily | Manual for HUB/Remotes satellite | Confirm the completeness of the manual by
Operation transition performing work according to the manual, and confirm
Technology the  straightforwardness of the manual by

implementing a questionnaire (ask the trainees to
evaluate on a scale of 1-5). The outcomes are
confirmed when trainee scores average 4 or higher; if
the trainees identify points for improvement (revision),
give them the experience of using the PDCA cycle to
revise and improve the points on their own.

Written procedures for tests for

HUB/Remotes satellite transition

Follow the written procedures and perform a
simulation of tests regarding the configured satellite
transition situations. Use evaluation sheets to confirm
proper transitions. The outcomes are confirmed when
the score is a perfect 100%; if the trainees identify
points for improvement (revision), give them the
experience of using the PDCA cycle to revise and
improve the points on their own.

Written  procedures  for  daily
inspections and periodic inspections
for satellite communication systems

Confirm the accuracy of the written procedures by
following them to conduct practical training for daily
inspections and periodic inspections.

Operation and maintenance manual
for satellite communication systems

Confirm the accuracy of the procedures by following
the manual to conduct practical training for operation
and maintenance.

Optimal operation manual for active
and backup systems

Confirm the accuracy of the procedures by following
the manual to conduct practical training for optimal
operation.

Manual for restoring operations when
there are problems with equipment

Confirm the accuracy of the procedures by following
the manual to conduct practical training for responding
to problems with equipment.

Manual for preventing
disasters/restoring operations

Confirm the accuracy of the procedures by following
the manual to conduct practical training for preventing
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disasters and restoring operations.

Remotes
and

for
members

manual
staff

Instruction
operations
beginners

Follow the manual and provide instruction to ITS
employees other than the employees responsible for
satellite =~ communication, and implement a
questionnaire (ask the employees to evaluate on a scale
of 1-5) to check their understanding. The outcomes are
confirmed when trainee scores average 4 or higher; if
the trainees identify points for improvement (revision),
give them the experience of using the PDCA cycle to
revise and improve the points on their own.

Satellite
Communication
Link
Use/Application
Technology

Standards for traffic control on

satellite link

Follow the control procedures and conduct a
simulation of issues regarding traffic control standards,
and use an evaluation sheet to confirm proper control.
The outcomes are confirmed when the score is a
perfect 100%; if the trainees identify points for
improvement (revision), give them the experience of
using the PDCA cycle to revise and improve the points
on their own.

Manual for traffic control on satellite
link

Follow the manual and conduct a simulation of issues
regarding traffic control on satellite link, and use an
evaluation sheet to confirm proper control. The
outcomes are confirmed when the score is a perfect
100%; if the trainees identify points for improvement
(revision), give them the experience of using the
PDCA cycle to revise and improve the points on their
own.

Optimal operation manual for inbound
in frequency band

Follow the manual and conduct a simulation of issues
regarding inbound control in frequency band, and use
an evaluation sheet to confirm proper operation. The
outcomes are confirmed when the score is a perfect
100%; if the trainees identify points for improvement
(revision), give them the experience of using the
PDCA cycle to revise and improve the points on their
own.

Optimal manual  for

outbound

operation

Follow the manual and conduct a simulation of issues
regarding outbound control, and use an evaluation
sheet to confirm proper operation. The outcomes are
confirmed when the score is a perfect 100%; if the
trainees identify points for improvement (revision),
give them the experience of using the PDCA cycle to
revise and improve the points on their own.

Instruction manual for Remotes
operations staff members and
beginners

Follow the manual and provide instruction to ITS
employees other than the employees responsible for
satellite =~ communication, and implement a
questionnaire (ask the employees to evaluate on a scale
of 1-5) to check their understanding. The outcomes are
confirmed when trainee scores average 4 or higher; if
the trainees identify points for improvement (revision),
give them the experience of using the PDCA cycle to
revise and improve the points on their own.

Target Trainees

Target trainees under this plan for soft components are the six members of the ITS responsible for
satellite communication. Three of the six trainees should come from a group of mid-level employees
with ample experience with satellite communication work, and the other three should come from a
group of beginners with little experience with satellite communication work.
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The three trainees from the beginner’s group are the target for training in the Transition/Daily
Operation_Technology field described previously, and the three trainees from the mid-level
employee’s group are the target for the training in the Satellite _Communication Link
Use/Application Technology field.

The soft component input plan described later calls for both groups to progress through the
training simultaneously and in parallel. The reasoning behind this lies in the establishment of several
opportunities throughout the training for the groups to come together to discuss the training in the
hope of promoting mutual cooperation during daily operations as well as when responding to
emergencies. Another aim of the simultaneous training is to encourage employees to help themselves,
as beginners improve their skills and aim for mid-level positions, and mid-level employees improve
their skills and aim for top-level positions.

6. Soft Component Activities (Input Plan)
Implementation
. - Lo Resources
Field/Target Training Content/Preparation in Japan Output (Numbers of
Employees/M/M)
Step 1 Preparation in Japan (Create educational materials/questionnaire)
Transition/Daily Create the educational materials to be used mJapanese
Operation in Step 2: . instructor:
Technology (1) Educational materials for | ° Inst.mctlonal' . 0.5 MM x 1
HUB/Remotes satellite transition materials/questionnaire instructor
(2) Educational materials for tests for (0.5 M/M)
HUB/Remotes satellite transition
(3) Educational materials for
daily/periodic inspections for satellite
communication systems
(4) Educational materials for operation
and  maintenance  of  satellite
communication systems
(5) Educational materials for optimal
operation of active and backup
systems
(6) Educational materials for restoring
operations when there are problems
with equipment
(7) Educational materials for preventing
disasters/restoring operations
(8) Questionnaire for trainees
Satellite Create the educational materials to be used mJapanese
Communication in Step 2: . instructor:
Link (1) Educational materials for standards ) Inst.mcnonal' . 05 MM x 1
Use/Application for traffic control on satellite link materials/questionnaire instructor
Technology (2) Educational materials for traffic (0.5 M/M)
control on satellite link
(3) Educational materials for optimal
operation of inbound in frequency
band
(4) Educational materials for optimal
operation of outbound
(5) Questionnaire for trainees

A-7-6



Step 2-1 First On-Site Instruction (Orientation, interviews, lectures about transition technology)
Both o Discuss technical training content and | + Draft of written | mJapanese
. implementation schedule training plan instructors:
Target trainces: o Intlérview each trainee e 0.17 M/M x 2
USPITS o Prepare to create  educational instructors
Beginners/mid-level materials (0.34 M/M)
employees o Provide instruction on satellite
transition procedures and points to
remember, etc.
Step 2-2 First On-Site Instruction (Lectures, evaluations)
Transition/Daily (1) Implement HUB/Remotes satellite mJapanese
Operation transition instructor:
Technology Satellite  communication  system 0.77 MM x 1
Tareet frainees: conﬁgura.tion. . ) instructor
& ) Communication/modulation methods Manual for (0.77 M/M)
USPITS Satellite communication system | HUB/Remotes
) performance satellite transition
Beginners Design of Link Budget and syst
esign of Link Budget and system
evaluation
Satellite transition procedure
Satellite transition plans
(2) Procedures for tests for )
HUB/Remotes satellite transition * Written  procedures
Testing procedures for Satellite | for tests for
Access Tests HUB/Remotes
Service level function test satellite transition
Entry into Network
(3) Procedures for daily/periodic | = Written procedures
inspections for satellite | for  daily/periodic
communication systems | inspections for
(HUB/Remotes) satellite
Inspection data gathering communication
Data and problem analysis systems
(4) Operation and maintenance of
satellite communication systems - Operation and
Satellite communication network | inaintenance manual
launch/shutdown procedures for satellite
Satellite communication network | communication
operation records systems
Satellite communication network
operation statistics
(5) Optimal operation of a redundant
systems in HUB - Optimal  operation
Interchangeable operation of active | manual for

and backup systems

Periodic performance tests of testbed
systems and backup systems

Test data evaluation/analysis

redundant systems in
HUB

(6)

Restoring operations when there are
problems with equipment
Malfunctioning equipment
switchover to backup equipment

Test procedures

Restoration procedures

* Manual for restoring

operations when
there are problems
with equipment

(7

Preventing disasters/restoring
operations

Prevention mode standards

Operation mode transition procedures
Operation mode restoration
procedures

* Manual

for
preventing
disasters/restoring
operations
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Satellite
Communication
Link
Use/Application
Technology

Target trainees:
USPITS

Mid-level
employees

)

Standards
satellite link
Traffic load factors

Traffic control factors

Establish traffic control philosophy

for traffic control on

+ Standards for traffic

mJapanese
instructor:
control on satellite 077 M/M x 1

link

2

Traffic control on satellite link
Traffic measurement

Traffic analysis

Traffic monitoring

IP platform traffic measurement
IP platform traffic analysis
Outbound control

Outbound monitoring

Inbound traffic control

Inbound traffic monitoring

* Manual

instructor
(0.77 M/M)

for traffic
control on satellite
link

3)

Optimal operation of inbound in
frequency band

Optimal allocation of inbound links
Inbound links rain attenuation control
Network connectivity

Network efficiency

VLAN and service streamlining

* Optimal

operation
manual for inbound
in frequency band

“

Optimal operation of outbound

QoS

ACM control

Outbound rain attenuation

Outbound transmission power control
Link Availability

Link Availability by decreasing
antenna diameters

Total bit rate variation factors
Total bit rate/frequency
streamlining

band

* Optimal

operation
manual for outbound

Step 3

Second On-Site Instruction (Lectures, practical training, evaluations)

Both
Target trainees:
USPITS

Beginners/mid-level
employees

ey

Improving the capacity to instruct and
train Remotes operations  staff
members and beginners
Plan classes  (Content/instructor
responsibilities/schedule)
Create educational materials for
classes (Basics of satellite
communication, overviews of
Next-Generation USPNet,
Transition/Daily Operation
Technology, Satellite Communication
Link Use/Application Technology)

* Instruction

mJapanese
instructors:

0.77M/M x 2
instructors
(1.5 M/M)

manual
Remotes
staff

and

for
operations
members
beginners

Details of activity schedules are as follows:

Step 1  Preparation in Japan (Create educational materials/questionnaire)
. . . Satellite Communication Link
Date | Day Transition/Daily Operation Technology Use/Application Technology
1 Mon Prepare educational materials for HUB/Remotes | Prepare educational materials for standards for
satellite transition traffic control on satellite link
5 Tue Prepare educationa! mater.igls for tests for Same as above
HUB/Remotes satellite transition
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Prepare educational materials for daily/periodic

Prepare educational materials for traffic control

3 Wed inspections for satellite communication systems | on satellite link
4 Thu Prepare educational materials fo.r operation and Same as above
maintenance of satellite communication systems
5 Fri Prepare educational materials for optimal Same as above
operation of redundant systems in HUB
Prepare educational materials for restoring . . .
. . Prepare educational materials for optimal
6 Mon | operations when there are problems with . . .
. operation of inbound in frequency band
equipment
7 Tue P'repare educatlional mate.rlals for preventing Same as above
disasters/restoring operations
8 Wed | Prepare questions/questionnaire Prepare questions/questionnaire
9 Thu | Translate into English Translate into English
10 Fri | Check/revise content, etc. Check/revise content, etc.
Step 2-1 First On-Site Instruction (Orientation, interviews, lectures about transition technology)
Date | Da Orientation, interviews, general lectures about transition technology (Target: Beginners/mid-level
Y employees)
1 Sat Depart from Japan
2 Sun Arrive in Suva
Workshop orientation, participant interviews, discuss technical training
3 Mon . .
content/schedules/questionnaire, etc.
4 Tue Provide instruction on satellite transition procedures and points to remember, etc.
5 Wed (General lectures to beginners/mid-level employees)
Step 2-2 First On-Site Instruction (Lectures, evaluations)
Transition/Daily Operation Technology Satellite Communication Link Cireuit
Date | Day . . L
(Target: Beginners) Use/Application Technology
(1) HUB/Remotes satellite transition
techp ology . (1) Standards for traffic control on satellite link
6 Thu | - Satellite communication system
. L . - Traffic load factors
configuration, communication/modulation
methods
7 Fri | Satellite communication system performance | - Traffic control factors
* Design of Link Budget and system evaluation | - Traffic control philosophy
8 Sat Document organization
9 Sun Same as above
* Devising satellite transition procedure (2) Traffic control on satellite link
10 | Mon . . ..
* Devising Satellite transition plans - Traffic measurement/analysis/monitoring
&Y Proce'dures .fo.r tests  for HUB/Remotes | IP platform traffic measurement/analysis
1 Tue satellite transition * Outbound control/monitorin
» Testing procedures for Satellite Access Tests &
12 | wed | Service level function test * Inbound traffic control
* Entry into Network * Inbound traffic monitoring
(3) Procedures for daily/periodic inspections . . . .
. R (3) Optimal operation of inbound in frequency
for satellite communication systems
13| Thu |, Inspection data gathering, data and problem band
pec & & p * Optimal allocation of inbound links eireuits
analysis
(4) Operation and maintenance of satellite
14 Fri communication systems * Inbound links rain attenuation control
+ Satellite communication network | *+ Network connectivity
launch/shutdown procedures
15 Sat Document organization
16 | Sun Same as above
- Satellite communication network operation
17 | Mon records * Network efficiency
+ Satellite communication network operation | - VLAN and service streamlining
statistics
18 | Tue (5) Optimal operation of redundant systems in |(4) Optimal operation of outbound

HUB

* QoS, ACM control
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Transition/Daily Operation Technology Satellite Communication Link Cireuit

Date | Day (Target: Beginners) Use/Application Technology
* Interchangeable operation of active and
backup systems
* Periodic performance tests of testbed systems | Outbound rain attenuation
19| Wed | and backup systems * Outbound transmission power control
+ Test data evaluation/analysis
(6) Restoring .operat'ions when there are | Link Availability
20 | Thu problems V.Vlth equlpment . * Link Availability by decreasing antenna
* Malfunctioning equipment switchover to .
. . diameters
backup equipment, test/restoration procedures
. @) Prevepting disasters/restoring opergtions . Total bit rate variation factors
21 Fri | - Prevention mode standards, operation mode . ..
o . » Total bit rate/ frequency band streamlining
transition/restoration procedures
22 Sat Document organization
23 | Sun Same as above
24 | Mon Evaluation of various manuals/written procedures, review of training, Q&A/discussion
25 | Tue Write reports
26 | Wed Report the results of training to USP ITS Director /JICA Fiji Office
27 | Thu Depart from Suva
28 Fri Arrive in Japan
Step 3 Second On-Site Instruction (Lectures, practical training, evaluations)
Date | Day Transition/Daily Operf_;\tion Technology Satellite Communication !_ink Use/Application
(Target: Beginners) Technology (Target: Mid-level employees)
1 Sat Depart from Japan
2 Sun Arrive in Suva
3 Mon Consider/discuss class content/instructor responsibilities/schedules/questionnaire
4 Tue Provide instruction for creating educational Provide instruction for creating educational
5 Wed materials for Remotes operations staff materials for Remotes operations staff members
members and beginners and beginners
HUB/Remotes satellite transition Satellite Communication Link Use/Application
6 Thu + General satellite communication . Technology
technology  Overviews of standards for Traffic control
* Overviews of Next-Generation USPNet on satellite link
- Satellite transition technology * Overviews of traffic control philosophy
* Overviews of Traffic control on satellite link
Procedures for tests for hub station/Remote
. Station satellite transition . .
7 Fri * Procedures for tests to be conducted after + Overviews of inbound traffic control
transition
8 Sat Document organization
9 Sun Same as above
Procedures for tests for HUB/Remotes satellite Satellite Communication Link Use/Application
10 | Mon transition . Technology . .
- Procedures for tests to be conducted after  Overviews of optimal operation of inbound
transition in frequency band
* Procedures for daily/periodic inspections .
11 | Tue . . * Overviews of Remotes access traffic
for all equipment introduced
12 | Wed . Ope.ration gnd maintenance for all * Overviews of inbound links rain attenuation
equipment introduced control
13 | Thu " Restoring operations when there are * Overviews of optimal operation of outbound
problems with equipment
14 Fri + Preventing disasters/restoring operations * QOutbound rain attenuation control
15 Sat Document organization
16 | Sun Same as above
17 | Mon *Trial Training (ITS employees: For beginners), questionnaire aggregation/analysis
18 | Tue Review training content and hold discussions with trainees
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Date | Day Transition/Daily Operf_;\tion Technology Satellite Communication !_ink Use/Application
(Target: Beginners) Technology (Target: Mid-level employees)
;?) \;YES Write reports
71 Fri Report the results of training to USP ITS Director, organize issues and offer recommendations,
report to the JICA Fiji Office
22 Sat Depart from Suva
23 | Sun Arrive in Japan

Note: In Trial Training, trainees will use the educational materials prepared in the lecture in Step 3
(educational materials for Remotes operations staff members and beginners) to provide actual
instruction (training) to beginners.

Methods for Procuring Implementation Resources for Soft Components

As explained in the first section on background, efforts will be made to improve the
communication stability of USPNet and streamline its communication links by consolidating the
existing C and Ku Band satellite communication systems into a single Ku Band system. This plan
only calls for the installation of HUB, but USP (ITS) must lead transition efforts (changing from C
Band to Ku Band) at Remotes in line with the progress of upgrades to Remote equipment funded by
NZ, an undertaking scheduled over the same period.

To enable the long-term and consistent use of the upgraded equipment, it is vital to acquire daily
system inspections, data gathering and analysis methods that lead to the prevention of problems
(detecting signs the problems will occur), and to ensure the efficient use of the new system
comprised of an overlapping (redundant) structure of active and backup systems, thereby preventing
the interruption of lecture streaming and other services caused by problems that cause system
shutdowns.

In addition, Satellite Communication Link Use/Application Technology and other technology for
optimal traffic control in response to the access conditions of campuses and centers is vital toward
ensuring the effective use of the consolidated satellite links of the C and Ku Band system with
frequency band of 20 MHz.

As for implementation resources, we believe a direct support model comprised of consultants
who are deeply familiar with satellite communication systems, the use of equipment, and
communication satellites, and who fully understand the USPNet operation method and upgrade plans
for Remotes, is appropriate.

Japan has a wealth of experience in the use of communication satellites, and is a world leader in
the operation of large-scale systems as well as satellite communication network transition and
operation technology.

In pursuit of the acquisition of Transition/Daily Operation Technology and Satellite
Communication Link Use/Application Technology, which are the objectives of these soft
components, we believe it is appropriate to appoint to the position of instructor Japanese consultants
who are familiar with satellite communication system maintenance technology, large-scale system
operation technology, transition and operation technology and the like, and who have intimate
knowledge of the status of USPNet operation and the network structure as well as experience
providing operations support and planning maintenance for Japanese manufacturers and the like.

In the course of providing direct support, the appointed Japanese consultants (instructors) will not
use local resources. However, the cooperation of USP (ITS) is vital toward promoting the smooth
implementation of soft components; therefore, we will have USP (ITS) appoint a manager
responsible for gathering trainees.

Soft Component Implementation Process

The table below shows the implementation process of the soft components under this plan. Once
preparation work in Japan (Step 1) is complete, the first on-site instruction (Step 2) will be
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10.

implemented during the period in which the equipment is installed on-site, and once the equipment is
put into operation, instruction as to how to create the required manuals and written procedures will
be provided. In addition, the second on-site instruction (Step 3) will be implemented after the
installation of equipment is complete.

The target trainees of Transition/Daily Operation Technology are beginners on the USP/ITS
staff, and the target trainees of Satellite Communication Link Use/Application Technology are
mid-level employees of the USP/ITS staff. Opportunities for the mid-level employee’s group and the
beginner’s group to come together for discussions during the training will be provided in the hope of
promoting mutual cooperation during daily operations as well as when responding to emergencies,
and encouraging employees to help themselves as beginners improve their skills and aim for
mid-level positions and mid-level employees improve their skills and aim for top-level positions.
Therefore, the soft component input plan describes the implementation of training such that both
groups progress through it simultaneously and in parallel as both possible and imperative.

Soft Component Implementation Schedule
Year 2019 2020

Month 4 516 |7 (8|9 101112} 1] 2|3

Equipment installation
work
(Including initial
operat(ilon instmction i
and operating
instructions)

Transition/Daily |

Operation Technology J — _,

Satellite
Communication Link

Use/Application —‘ — _,

Technology

: Work in Japan (Step 1)
: First On-Site Instruction (Step 2)
| :Second On-Site Instruction (Step 3)
Soft Component Qutput
As explained in the third section on soft component outcomes.

Soft Component Initial Cost Estimation

The table below shows the initial cost estimation of the soft components under this plan. (There
are no costs of local sub-contracting.)

Expense Item Total (x 1,000 JPY)
1. Direct labor cost 4,004
2. Direct costs 3,124
3. Indirect costs 8,328
Total: 15,456

Partner Country Obligations

The partner country is required to implement the following items in regard to the implementation
of soft components.

(1) Cooperate toward soft component implementation
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¢ Appoint people in charge of the soft component implementation described previously, and
select participants.

¢  Provide educational materials and venues for the soft component implementation described
previously.

(2) Establish a management system

¢ Ensure that USP (ITS)-namely, the employees who implement the soft components
described previously—appropriately manages and analyzes data. In addition, establish a
system that facilitates the long-term succession of acquired content.

(3) Conduct periodic and daily inspections

¢ In an effort to improve operation technology, use and pass down the manuals, written
procedures and other materials created as outputs.
Strive to review manuals and written procedures at appropriate times, and to revise them
when necessary. Specifically, employ the PDCA cycle to ensure that manuals and written
procedures are constantly kept in an appropriate state.

(4) Secure a budget

Make efforts to secure a budget sufficient for continuously bearing the expenses described
previously.

End of document
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Field Report

1. Imntroduction

This Field Report is to establish mutual understandings among JICA Project Team (hereinafter
referred to as “the Team™) for the project for the Enhancement of USPNet Communication
System in the Republic of Fiji (hereinafter referred to as “the Project”) and the Fijian side such as
The University of the South Pacific (hereinafter referred as “USP”) and relevant organizations of
the Government of Fiji on the technical and engineering aspects for the Project. This has been
also prepared by the Team based on the results of the field survey and discussions with the Fijian

side.

Through the filed survey, the Team confirmed the present condition of the existing satellite
communication system in USPNet. Though some of the equipment for satellite communication
system had been replaced to new one by USP’s own efforts, most of the main equipment are
currently well over its life span period of 10 years.

The Project aims to enhance the function of distance learning network in updating the aging
satellite communication system (Antenna, Radio Frequency Systems, iDirect Baseband System,
New Hub Station Building and etc.) in USPNet, thereby contribute to provide stable network
communication to UUSP’s member countries. Both the Fijian and the Japanese sides have
recognized to proceed the plan of the equipment component, specifications and undertakings by
the both sides under the Project as described in this report,

It is also noted that all the information as described in this report will be decided after
further studies in Japan with JICA, the Team and relevant organmizations of the
Government of Japan. JICA will submit the draft final report, which describes the final
component of the Project, to the Fijian side in February 2018 as stated in the Minutes of
Discussions (M/D) signed by both parties on June 23, 2017.
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Field Report

Present Situation of the Project

Present situation of USPNet (Earth Station)

The USPNet that was established in 2000 with the support of Government of Japan, New
Zealand and Austrailia is a dedicated satellite communication network equipment that uses
VSATSs (Very Small Aperture Terminal) to connect USP Centres in member countries to
Though USPNet had offered satellite based flexible distance
learning system through C-Band systems as of 2000, C-Band, Ku-Band system and Optical
Fiber Cable have been combined to USPNet as of 2017.

USP Laucala Campus.

During the field survey, the Team had confirmed USP about the present situation of the
Earth Station of USPNet as shown in Figure 2-1-1.

Satellite (SES NSS-9)
177° West C-band
b S
Satellite (IS-18)

180" East Ku-band // l
P4 |

C-band: ‘* >

N

)
]
\
1
;
I # <)
: Ku-band: “% &
C-band | = &
] i i S,
] ’ ZAL
i ’ ¢
Ku-band : £
1
i USP Laucala Campus | :
\Fiber Optic. ! ! - \ SRS
m=eeg Cable 1,777 i Ve O s
Eifi - - | Samoa } | Vanuatu '| Cock i1 Klrlbatl | Nlue \! Tonga i Marshall‘ Soloman., Tuvalu i Nauru H Tokelau )
1 ! 11 LOok | b !
! ! i ! slands |! " h W Islands |I Islands ! 1 " :
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T 1 1" Iy lslands 41 " i " Islands ,: Islands 11 1" 1 !
H Hi (1 SeSmre o VR . S (W I ;\\ i |
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| Savai'i |: ! H : H : \ :
! 1 i ' | 1
! @ I %f ! ' Ha'apai:’ Uoam | ! Fakasfo |
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1 | | 1 I
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Figure 2-1-1 Outline of the USPNet

Table 2-1-1 indicates the latest connection for campuses and centres in USP and the
-1-1,
years have passed since the commencement of operation in some stations including C-Band

commencement year of operation at each site. As shown in Table 2 more than 15

HUB station in Laucala Campus and most of the equipment in those stations are currently
well over its life span period of 10 years.

-2
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Table 2-1-1 Earth Station of USPNet

Field Report

Earth . High Power Col'mncnf'c
No. Campus Centre Country City Station Band s Earth Station Amplifier ment (_]‘ .f\'mcmm
Fype i (Optical Cable) Operation | Diameter
R PR N (Near) |
I | Laucala v Fiji Suva HUB (e FII-SUV-004 S0W 2000 76m
| 727 Ku SVA+16GS 40W 2011 45m
3 Optical Fiber Cable to Vanuatu (TCN1) 2016 = ||
4 Optical Fiber Cable to Tonga {Tonga C“E’ﬁ")__ 2014 -
5 Optical Fiber Cable to Marshall 1s. (RMI Cable) 2016 =
6 N Optical Fl‘htl'_(:‘.'lhlcjl."i Samoa | (Samoa Cable) 2017.12 -
7 | lLabasa Labasa Remote Ku FILAB+L.8 3w 2011 1.8m
- ‘Through Local ISP
8 Savusavu Savusavu Remote - Through Local ISP E—
9 | Lautoka | Lautoka Remote | Through Local ISP
10 | Alafua =EE Samoa Apia Remote C [ SMO-APL-004 S5W 2000 6.3m
Ku J AP+ I.R_ o 3 2013 _[in_]_
tl i | Optical Fiber Cable to Fiji - {Samon Cable) on7i2 | - ——
12 Savai'i Savai' Remote Ku SAV+LE iw 2011 1.8 m
13 | Emalus D Vanuatu Port Vila Remote o 3 VUT-PTV-002 W 2000 4.5m
14 | [Optical Fiber Cable o Fiji (TCN) )_ 2016 S
15 Sanlo J Santo Remole C VUT-PTV-009 5w 2006 38m
16 'l';{\:xi' l Talea Remote Ku l TAN+1.8 Iw 2011 1.8m
17 Malampa Malampa Remote Ku MAL+LS 3w 2011 1.8 m
18 Torba | Torba Remote Ku TORLS Iw 2011 1.8m
19 | Cook 1s. - Cook Is, Rarotonga Remote C CRH-RAR-001 5W 2000 43m
[ 20 | Kiribati Kiribat: Tarawa - Remote LG KIR-TAR-002 | SW 2000 45m
21 | Niue Niue Alofi Remote ¢ NIU-ALO-002 5W 2000 4.5 m
22 |Tonga Tonga Nuku'alofa Remote C TON-NUK-002 5W 2000 4.5m
23 Optical Fiber Cable to Fiji (Tonga Cable) 2014 -
24 Ha'apai Ha'apai Remote Ku HAP+1.8 3w 2011 1.8 m
25 Vava'u Vava'n Remote Kun VAV+L.8 3w 2011t 1.8m
26 |MarshallIs. | ——— Marshall Is. [ Maluro Remote C MHL-MJO-003 W 2000 435m
27 Optical Fiber Cable to Fiji (RMI Cable) 2016 -
28 |Solomonls. | ——— Solomon Is. | Honiara Remote C SLM-HON-003 3W 2000 45m
29 Gizo Gizo Remote Through Local ISP
30 Lata Lata Remote Ku LAT+1.8 IW 2011 1.8m
31 | Tuvalu = Tuvalu Funafuti Remote (& TUV-FUN-002 3w 2000 45m
32 | Nauru = Nauru Yaren Remote G NRU-YAR-002 5W 2000 43m
33 | Tokelau - Tokelau Atafu Remote C TKL-ATA-001 5W 2000 45m
34 Fakaofo Fakaofo Remote [& TRL-Fakaofo 3w 2015 4.5m
35 Nukunonu Nukunonu Remote (& TKL-Nukunonu jw 2015 4.5m

3.
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2-2 Present situation of USPNet (Space segment)

Field Report

Two (2) satellites have been utilized in space segment for USPNet till now. NSS-9 is for
C-Band communication and IS-18 for Ku-Band communication as shown in Table 2-2-1.

NSS-9 (177-W) as C-Band which was launched on February 12th, 2009 and Intelsat-18
(180-E) as Ku-Band which was launched on October 6th, 2011 have been used as the

satellite for USPNet.
Table 2-2-1 Satellite for USPNet
No, Satellite Operation Campany Band Position Year of Operation
1 | SES NSS-9 SES AMERICOM-NEW SKIES ¢ 1777 West 2009
2 | 1S-18 SATBEAMS Ku 180° East 2011

2-3  Site condition

There is the USP Laucala Campus in Suva approximately 2.4km to the east of the center of
the city, and the total area is 175 acres (0.708km?). The New HUB Station for USPNet
will be located in about 200m away from ICT centre. The antenna diameter will be 7.6m
and the building size will be 5m x 10m.

Upper Campus

5 USP

Figure 2-3-1 Map of USP Laucala Campus

2-4  Others (Rehabilitation of existing C-Band antenna)

As mentioned in the Minutes of Discussions on th

icati
Enhancement of USPNet Communica ’
" _Band antenna will be taken care by the New Zealand’s grant

rehabilitation of existing C

contribution recently officially committed to USP.

A-8-5

s UNIVERSITY OF THE
THE gg‘UTH PACIFIC

wiww.usp.ac.fj

e Preparatory Survey for the Project for
on System concluded on June 23, 2017, the

b



Field Report

Through the technical discussion with USP, the Team have carefully studied the present
situation as shown in 3-4. Ku-Band system is proposed for the Project component as new

antenna and Radio Frequency (RF) System.
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Field Report

Basic Design Cancept

Climatic Conditions (Source: Fiji Meteorological Service)

Altitude of the Site
- HUB Station Building and Parabolic Antenna: 32 meters (above sea level)

Temperature

Table 3-1-1 Maximum and Minimum Temperature in 2016 at Suva

Jan. | Feb. i Mar, | Apr. | Moy | Jun. | Jul | Aug Sep. | Oct. | Nov. | Dec.

Max Temperature (°C) | 337| 350| 343| 306| 305| 3021 289 294| 32.5| 303} 33.9| 32.8

Min. Temperature (°C) 234) 2211 237] 216 190 197] 181} 10| 194 100 2197 223

- Max. Temperature of the year 2016: 35.0°C (Feb. 14)
- Min. Temperature of the year 2016: 18.0 °C (Aug. 20)
Humidity:

Table 3-1-2 Maximum and Minimum Humidity in 2016 at Suva

Jon. { Feb. | Mar. | Apr. | May | Jun. Jul. | Aug. | Sep. | Oct. | Nov. | Dec.

Meax. Humidity (%) 10001 1000 99.0} 100.0] 100.01 98.0] 93.0] 1000 99.0| 100.0| 100.0}! 100.0

Min. Humidity {%) 570] 54.0] 52.0! 620| s80| s550| 400] 520f 390| s560| sa0l 530

- Max. Humidity of the year 2016; 100 %
- Min. Humidity of the year 2016; 39 % (Sep. 26)

Wind speed:

Table 3-1-3 Maximum Wind Speed in 2016 at Suva

Jan. | Feb. | Mar. | Apr. | May | Jun. | Jul { Aug. { Sep. | Oct. | Nov. | Dec
11.8f{ 22.1

Max. Wind speed (m/s) 170! 314 11.3| 154} 134} 129! 129] 108] 113] 185

- Max. Wind speed of the year 2016: 31.4 m/s (Feb. 20)

Seasons
- Cyclone season:  November to April

Precipitation

Table 3-1-4 Precipitation in 2016 at Suva

Jan, | Feb. | Mar. | Apr. | May | Jun Jul. { Aug. { Sep. [ Oct. | Nov. [ Dec.
Total Precipitation 1435| 332.5| 850 345.5| 1570 400| 76| a1a5| s52.5| 3115| 1105| 7745
{mm)
Day Max. precipttation | 4| 17651 215 815| 575| 17.5| 165] 1060| 335] 1055 470) 2140
(mm) :

10min. Max. gs| 160! so| 90| o] 20| 25 7.5 45| 75 125 19.5 F
iC

Precipitation {mm}
-6 - R‘H
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Field Report

- Max. Precipitation per month of the year 2016:  414.5 mm (Aug.)
- Min. Precipitation per month of the year 2016:

Number of Rainy Days

~ Average of Number of Rainy Days per month:

40.0 mm (Jun.)

19.9 days 1961-1990

- Average of Max. Number of Rainy Days per month: 23 days (Jan, & Mar.)1961-1990

Thunderbolt (Suva area)

Table 3-1 5 Number of Thunderbolt in 2016 at Suva area

Jan. | Feb., | Mar. | Apr. | May | Jun. | Jul. | Aug. | Sep. { Oct. | MNov. | Dec.
Thunderbolt—Near (time)| 420 3,780 | 5582 0 0 0 0 0 0 0] 3,480 (18,372
Thunderbolt—Far (time) | 756 9456 ] 24427 dom i) 0 0 162 0] 846 (15,798 |24,054
- Number of Thunderbotlt in 2016: 80,622 times

- Max. number of Thunderbolt per month in 2016: 42,426 times (Dec.)

- Min. number of Thunderbolt per month in 2016:

Applicable Design Standards

0 time (May-Jul. & Sep.)

Table 3-2-1 Applicable Design Standards

No. Name of Standards Application

(a) | International Electrotechnical Commission (IEC) | Main functions of electrical goods in general

(b) | Imernational Standardization Organization (1SO) | Performance of industrial products in

general

() | Japanese Industrial Standards (JIS) Industrial products in general

(d) | Japanese Electrotechnical Commission (JEC) Electrical goods in general

(e) | The Standard of Japan Electrical Manufaciurer’s | Same as above
Association (JEM)

(D) 1 Japan Electric Association Code (JEAC) Same as above

(g) | Japan Cable Maker’s Asscciation Standard (JCS) | Electrical wires and cable

(h) | Electrical Industrial Association of Japan (EIAT) | Electrical goods in general

(i) | International Telecommunication Union (1TU) Electrical goods in general

(i) | Society of Motion Picture and Television | Broadcasting equipment in general
Engineers (SMPTE)

(k) | Other related Japanese and International | Industrial products in general
standards such as AES/EBU (Audio Engineering
Society/ European Broadcast Union)

() | International Civil Aviation Organization | Antenna Mast
(ICAO)

(m) } Electronic Industries Alliance of the U.S.A (EIA) | Same as above

(n) | Japanese building code and standards Building design

A-8-8
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No. Name of Standards Application
(0) | National Building Code FIJI Building design
(P) | Standards Dogument Aerodromes Tower design

Civil Aviation Authority of Fiji

(Q) ) The European Telecommunications Standards | Globally-applicable standards for
Institute (ETSI) Information and Communications
Technologies (ICT), incinding fixed,
mobile, radio, converged, broadcast and
Internet technologies.

(R} | Digital Video Broadcasting (DVB) Global standards for Digital Video
Broadcasiing

3-3  Other Issue for Design
AC Power Supply: 3 phase -3 wire 240 V, 50 Hz
3-4  Satellite

(1) NSS-9 and Intelsat-18 which are used as the satellites for USPNet currently

As for the user’s Campus and Centre of USPNet, 12 Campuses and 3 Centre are connected
to NSS-6 for C-Band. 3 Campuses and 9 Centres are connected to Intelsat-18 for Ku.
In generally, the service life of the satellites are 15 years or more. Therefore, NSS-9 will
be used till 2024 or longer and Intelsat-18 will be used till 2026 or longer.

(2) JCSAT-2B

JCSAT-2B (154-E) has been launched on May 6, 2016 as the latest satellite which covers
the south pacific region using Pacific Beam of it.  The life time of JCSAT-2B is 15 years or
more and remaining life will be 14 years. The life time is the longest among three satellites
which covers south pacific region.

As the characteristics, JCSAT-2B has the 57MHz x 16 transponders which have 150 W
output power. Because of this higher transponder output and wide bandwidth, it is
expected that high link availability and expandability of applied bandwidth as shown in
Attachment-1: Comparison of Satellite Overview.

(3) Comparison of link availability among the 3 satellites

The same size of an antenna for HUB Station is selected to compare with the current
C-Band Antenna for HUB Station, then the comparison of link availability among satellites
was carried out. Ku-Band of JISAT-2B realizes over 99.9 for both inbound (from Remotes

to HUB) and outbound (from HUB to Remotes) as shown in Attachment-2: Comparison of . i
it
Link Availability.

i
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(4) Proposed satellite and frequency band

Through the above consideration, the Team proposed the latest JCSAT-2B Ku-Band as a
candidate satellite for USPNet.

By selecting JCSAT-2B Ku-Band, USPNet can use the integrated into one satellite from the
current dual satellites of NSS-9 for C-Band and Intelsat-18 for Ku-Band. As a result, the
operation cost of the satellite for USPNet will be reduced.

And for the future possibility, USPNet will be able to extend its user from campuses,
centers, sub-centers and households level. Students who live in small islands can study in
their home by using small dishes to connect USPNet. It can’t be use small dish for C-Band
antenna but it can be used the antenna which diameter of dish is smaller than 1.8m for
Ku-Band under the appropriate link availabitity, It will be the future challenge of the
“Next Generation USPNet”.

A-8-10
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4. Equipment Plan

The Team proposed the Ku-Band Network System and the System Block Diagram plan of the
New HUB Station in Laucala Campus based on Ku-Band. Figure 4-1-1 indicates the USPNet
Ku-Band Network System and Figure 4-1-2 indicates Ku-Band HUB Station System Block
Diagram (Plan). As the suitable satellite for the new USPNet, JCSAT-2B is proposed as
mentioned in 3-4 (4). It was launched in 2016, and is covered the south pacific region widely.

The tentative equipment plan (hereinafter referred to as “the Equipment™) is shown in Table
4-1-1. The preparations of the detailed equipment specification will be done by the Team in
Japan with a draft schedule and project cost estimation. And they will be reported by the draft
final report.

-10- %,/
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4-1 List of the Planned Equipment Component

Table 4-1-1 Equipment List

No. Description Q ty
L. | 7.6m Ku-Band ‘Auto Tracking Parabolic Antenna System =~ |1 lot .
1.1 7.6m Ku-Band Parabolic Antenna with motorized POL, AZ and EL 1  set
1.2 Antenna Control System 1  set
1.2.1 | Beacon Receiver 1 set
1.2.2 | Antenna Controller 1 set
1.2.3 | Antenna Drive Unit 1 set
2, 1 1:1 Redundant LNC System with Power Supply Unit 1 ot
2.1 1:1 Redundant LNC System 1  set
22 LNC Cold Standby 1 set
2.3 Power Supply Unit 1 set
3, . 1:1 Redundant BUC System 1 ot .
3.1 1:1 Redundant BUC System 1  set
3.2 Interface Unit 1  set
33 BUC Path Selector 1  set
3.4 Uplink Power Control 1 set
4, ‘iDirect Bvolution . - 1 lot
4.1 Series 15100 Universal Satellite I-Iub 1 set
4.2 X1.C-11 Line Cards 4  set
43 XLC-M Line Cards 6 set
5. HUB Station Manggement And Control System 1 lot
6. "UPS . 1 set
7. Lightning Protection Unit 1ot
8. ‘| Maintenance Eqmpment and Tools -1 - lot
9. 'Spare Parts - 1 ot

4-2 Key Specifications of the Equipment

4-2-1 7.6 mKu-Band Auto Tracking Parabolic Antenna System

[}

Frequency Tx; 14,000 — 14,500 GHz

¥

Frequency Rx: 12.250 — 12.750 GH=z
- Mount: AZ/El

Polarization: Lnear (Horizontal and Vertical)
4-2-2  1:1 Redundant LNC System with power supply unit

(1) LNC
- Input Frequency: 12.250 ~ 12.750 GHz
- Output Frequency: 0.950 ~ 1.450 GHz

-13 -
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- Gain: 55 dB

- Noise Temperature: 100 K (Typical)

(2) Redundancy

4-2-3

- Structure: 1:1 Redundancy

1:1 Redundant BUC System

(1) BUC

- Input Frequency: 0.950 ~ 1.450 GH=z

- Output Frequency: 14.000 ~ 14.500 GH=z

-~ Input VSWR; 1.5:1 max (50 ohm)

- Input Connector;:  Type N female (50 ohm)
- Qutput VSWR. 1.5:1 max

- Output Wave Guide: WR-75

(2) Redundancy

- Structure: 1:1 Redundancy
4-2-4  1Direct Evolution
- To be determined
4.2-5  HUB Station Management and Control System
- To be determined
4.2-6  UPS
- To be determined
4-2-7  Lightning Protection Umit
- To be determined
4-2-8  Maintenance Equipment and Tools
- To be determined
4.2-9  Spare Parts
(1) LNC

- Cold Standby Unit: 1 unit

-14 -
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4-3

(1)

@)

()

BUC
- Cold Standby Unit : 1 unit

New HUB Station Building

Story
- One (1) story building
Floor area
Telecommunication Equipment Room 30 m?
Maintenance Room 20 m?
Total 50 m?
Building service

- Indoor Lighting and Outlet for all Rooms

- Air Conditioning System

«15 -
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5.  Results of the Skyline Measurements

The Team have measured a Skyline at 2 points where are the candidate locations of “7.6m
Ku-Band Auto Tracking Parabolic Antenna” of the Project in USP Laucala Campus. The detail
of the Skyline Measurements are shown as follows:

(1) Measurement Points: See Figure 5-1-1

| Point I: S 18°08" 50.1", E 178°26’ 32.5” |

l Point 2: S 18°08” 49.2”, E 178°26" 37.17

Bucy.
GRNZ:
S Bay Rf"fc

Middle
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g e COTTE

B j
E L ICT Centre [—>* 14

o

Bl .“.-., --‘:}:EI T :: e ==
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- “\ o a_l., / i’ . a \\"‘,f v

N e A
G A m G
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/s
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>
e
<

Figure 5-1-1 Measurement Points of the Skyline

(2) Measurement date: June 27, 2017

(3) Target satellite: SES NSS-9 (177° West), JCSAT-2B (154° East) and
JCSAT-3A (128° East)

(4) Result:
As a shown in Figure 5-1-2 and Figure 5-1-3, there are no obstacle on the line between the
satellites (SES NSS-9 and JCSAT-2B) and both locations (Point 1 and Point 2). Regarding to

JCSAT-3A, since the gun elevation is smaller than the other satellites, it is expected that the
growth of some trees will be obstacle for the line between the satellite and Point 2. The situation
between JCSAT-3A and Point 1 seems to be better than Point 1.

As the consideration above, the Team proposed the Point 1 (S 18°08* 50.17, E 178°26° 32.57) as

a location for the New Parabolic Antenna. ¢ e

16- k\,
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6.  Topographic Survey and Soil Exploration

The Team measured Topographic Survey and Soil Exploration under the following conditions at
Point 1 as mentioned in Chapter 5.

1) Topographic Survey Point and Soil Exploration point

Figure 6-1-1 Site Location

2) Topographical Survey

Existing ground levels profile survey at 5m interval for each direction (longitudinal and
transversal). The Representative depends on site situation. Existing ground levels
profile survey will be carried out for the contour line. The contour line will be shown each
0.2m height in the survey drawing.

The site locations as shown in Figure 6-1-1

3) Soil Exploration

The Soil Exploration will be executed with specific quantities as shown in Table 6-1-1. ur
i

o [
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Table 6-1-1 Soil Exploration Ttems

Field Report

Hems Quantity Remarks
20 m depth
The Standard Penstration Test 2 places mdep
(from GL)
Soil Investigation
Denstty of soil particles
f ol
Water content of soils 10 samples/place
Particle size distribution of soils 20 samples/ (2m span from GL)
Liquid limit and Plastic limit of soils cach iterus
Bulk density of soils Total 20 samples
Unconfined compression test
Triaxial compression test
GL: Ground level

*If can’t penetrate till 20m, test is finished.

-19-
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7.  The Work and Cost Demarcation of the Project
7-1 Principle
The work demarcation between the Japanese side and the Fijian side (USP and relevant
organizations of the Government of the Republic of Fiji) shall be as shown below.
Table 7-1-1 Work demarcation between the both governments
(1) Before the Tender
No. Undertakings Tobe c.ovcrff:l by Notes
Japan | Fiji uspy
1 To open Bank Account (Banking Arrangement (B/A)) ° To complete within ! month
after G/A
2 |To bear the following commissions to a bank in Japan for
the banking services based upon the Banking Arrangement
(B/A) for the Consuttant
{1) Advising commission of Authorization to Pay (A/P) ®
for the Censnlting Service Agreement
{2) Payment commission 9
3 |To approve EIA and secure the budget for implementation, ® To complete within I month
if necessary. after the signing of the G/A
4 |To obtain the confirmation letter of permissions from the ® To complete before  the
owners of the Project site(s) of the Equipment implementation of the Project,
5 {To obtain the permission to use frequencies for the New e To complete before the
HIJR Station, if necessary. implementation of the Project.
6 | Secoring of lands for installation of equipment (hereinafter To complete before the Tender
referred to as “the Project site(s)™), bush clearing and ® Notice.
removal of obstacles in the Project site(s)
{ground/underground)
7  |Construction of Access road 1o the Project site(s), if ®
necessary
8 |To submit Project Monitoring Report (with the result of ®
Detail Design)

Remark: @ denote the side responsible for the work

2) During the Project Implementation

No.

Undertakings

To be covered by

Japan

Notes

Fiji (usp

p—

To accord Japanese nationals andfor physical persons of
third countries whose services may be required in
connection with the supply of the products and the services
under the verified contract such fecilities as may be
necessary for their entry into the recipient country and stay
therein for the performance of their work

L)

To bear the following commissions fo a bank in Japan for
the banking services based upon the Banking Amangement
(B/A)

(1) Advising commission of Authorization to Pay (A/P) for
the contract between the Supplier and the Buyer

(2} Payment commission

To assure the security for personnel in the Project site(s),
when necessary

-20 -
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No. Undertakings Tabe covmfd oy Notes
Japan | Fiji (usm
4 |Procurement of the Equipment “The Equipment” is defined as
° the equipment and materials o
he provided by the Japanese
. side under the Project.
5 To secure the following storages, facilifies, sites, yard, ete.;
(1) Storages for the Equipment in USP
(2) Temporary offices for the Consultant and the Supplier
(3) Materia! storing yard *
(4) Temporary construction yard
(5) Waste dispasal arcund the Project site(s)

6 | To ensure that custom duties, internal 1axes and other fiscal The detsil of the oustom duties, the
ievies which may be imposed in the country of the Recipient internaf taxes and the other fiscal
with respect to the purchase of the Products andfor the levies are under confirmation by
Services be exempted, such as, ® Ministry of Economy and Ministry
(1) Tmport Duties, of Fducation,

(2y Value Added Tax (VAT),
{3} Others, if any

7 | Transportation of the Equipment, customs procedures and
tax procedures
(1) Marine/air {ransportation to a port of disembarkation in

Suva o
(2) Secure the storage for the Equipment in Suva
(3} Procedures for tax exemption and customs clearance at

the port of disembarkation and to assjst the Supplier(s)

with internal {ransportation therein
(4) Internal transportation from the port of disembarkation

L

to the storage of Suva

8 | To obtain the confirmation letter for
{1) Permission of the Inslallation Work at the Project °

site(s)
(2) Permission to enter the Project site(s)

9 | To ensure the required power supply for the equipment @

10 jRelocation of the existing power distribution lines ®
(overhead/underground) in the Project site(s), if necessary

11 |Installation of the Equipment, Adjustment and Testing L

12 | Providing facilities for the distribution of electricity, water
supply, drainage and incidental facilities to the New HUB
Station Building
(1) Electricity

1) The distributing linc for AC 240V (3phase, 3wire) to ®
the New HUB Station Building
2) The drop wiring and internal wiring within the ®
Project Sites
3) The main cizevit breaker and transformer L]
4) Standby Generator (Outdoor Type) for New HUB ®
Station Building
(2) Water Supply
The city water distribution main fo the New HUB Station ®
Building
(3) Drainage
The drainage system (for toilet sewer, ordinary waste,
storm drainage and others) within the New HUB Station L
Building
(4) General furniture .

13 |Provision of security to the Equipment during the ®

implementation of the Installation Work

-21-
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To be covered by
No. Undertakings WNotes
Japan | Fiji (usp)
14 | Construction of the gate(s) and fence(s} in and around the ®
Project site(s)
15 | Provision of trainings for Initial operation and maintenance
. ®
of the Equipment
16 |To besr all the expenses, other than those covered by the P
Grant, necessary for the implementation of the Project
17 |'To submit Project Monitoring Report
1) After each work under the contraci(s) such as Within  one month after
shipping, hand over, installation and operational ® completion of each work
training
2)  Afer completion of the works Within one month efiter signing
L of Certificatc of Completion
for the works under contract(s)
18 | To submit a report concerning completian of the Project Py Within  six month afler
completion of Project
Remerk; @ denote the side responsible for the work
3) After the Project
No. Undertakings To be coverf.d by Notes
Japan | Fiji (Usp
1 | To provide security to the Equipment after the handing over °
of the Equipment
2 }To establish proper operation and maintenance siructure
ineluding routine check/periodic inspection and cleaning,
3 | Allocation of necessary staff and budget for the opesation
and maintenance of the Equipment, including the periodicaf ®
maintenance work after the completion of the Project

Remark: @ denote the side responsible for the work

7-2 Tax Exemption Procedure

To confirm the Tax Exemption Procedure, the flow chart regarding the procedure
(Attachment-3) had been submitted by the Team to Ministry of Economy and Ministry of
Education. It has been under confirmation by both Ministries. The Fijjan side shall
undertake arrangement necessary for the exemption of the Equipment without delaying.

-22-

A-8-23 Q\J



Field Repont

8.  Budget Estimation of the Undertakings by the Fijian side (USP)

For the undertakings to be done by the Fijian side (USP and relevant organizations of the
Republic of Fiji) as shown in Chapter 7 above, The Team estimated the budget necessary for the
undertakings to be secured by the Fijian side as follows:

Table 8-1-1 Budget Estimation of the Undertakings by the Fijian side

Estimated Cost
Item Remarks
(FID)
(1) Miscellaneous Fee Referto 6-1 (2) B2
Connection for Elecirical
Distritution Line, Water Supply

and Drainage pipe ete, of
160,000  |Existing system in USP.

(2) Stand by Generator (Outdoor type) for New HUB Referto6-1 (2) B2

Station Building For Satellite Telecommunication
200,000 |Equipment
(3) Construction of the gate and fence(s) around the Refer to 6-1 (2) B3
Progect site For the new Antenna

(MNumber of Gate: 1,

Length of Fence: Aprox. 40m

20,000 i Number of Pillar: 16pillars)

SN e : Total amount:| °  320,000::
* Bank COmMIssion O 1% of the Pro)ect Budget on Fiji bank account shall be nwded

W
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10. Operation and Maintenance, Soft Component and Financial Plans for USP

10-1 Budget Estimation of Operation and Maintenance

In order to operate USPNet properly by USP, it is necessary to carry out proper operation and
maintenance for the Equipment. USP has operated USPNet since 2000 and it will continue
ahead. It seems that the operation cost will not change significantly between before the Project
and after the Project. Therefore, the Team had considered the specific maintenance cost of the
Project. The Team estimated budget to be secured by the Fijian side necessary for proper
maintenance of the facilities after the completion of the Project as shown in Table 10-1-1
Maintenance Cost of the Equipment.

Table 10-1-1 Maintenance Cost of the Equipment

. Item Unit Price(FID) | Q’ty | Amount(FID)
Spare Parts (Unit) , _ R
LNC 18,000 1 18,000
BUC . 85,000 1 85,000
Consumable Material (Lot)- .
Paint for maintenance work {(per year) 2,000 1 2,000
Grease for maintenance work (per year) 2,000 1 2,000

Source: USP

Painting for Antenna (pole, dish, etc.) and greasing up the mechanical part of the Antenna will be
necessary as periodical maintenance work every year. Then it will cost 4,000 FID per year.

Spare Parts as LNC and BUC will replace when it will be broken. The cost for LNC is 18,000
FJD and for BUC is 85,000 FID per unit, however it won’t cost USP every year.

Table 10-1-2 ITS Recurrent Financial Report Unit:thousand FID

Item 2012 2013 2014 | 2015 2016

Total Operating Expense 6,834 70411 8,862| 11,349 10,152
1) Personnel Charge 2,726] 2972{ 3,409 3,449 3,681
2) Non Personnel Charge 4,108 4,069 5,453 7.900 6,471
-Internct Lease Line Charges 221 783 779 1,211 1,414
-Satellite Lease 1,741 1.817]  1,8491 13,5201 2,427
-Telephone & Faxes Charges 14 267 281 750 637
-Service Contracts (Other) 233 239 273 246 219
-Other (include Maintenance Cost) 1,899 963; 2,271 2,173 1,774

Source: USP

The ITS Recurrent Financial Report 2012 to 2016 is shown in Table 10-1-2. In accordance with
the report, the average of Total Operating Expense for ITS (Department incharge of USPNet) is
Approx. 9 million FID. This amount is including Personnel Charge and Non personnei charge
(Internet Lease Line change, Satellite Least charge, etc.). Maintenance cost is included category
“Other” of Non Personnel Charge and the average of “Other” cost is Approx. 1.8 million FID in |

last five years (2012 to 2016).
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The total maintenance cost for Spare Parts and Consumable material for the Equipment will be
Maximum 107,000 FID and it will be less than 6 % of the average of the “Other” cost per year.

Soft Component

When the commencement of operation of USPNet in 2000, two dedicated staffs were assigned to
look after the operation and maintenance for the satellite HUB Station in Laucala Campus and
necessary soft component was conducted. However, two of them had left USP in 2005. The
current one dedicated staff responsible for the HUB Station had received the operation and
maintenance training from them for a half year.

At this moment three staffs within ITS will be called upon to assist the current staff for satellite
HUB Station when an emergency occurs. It is, therefore, in high relevance to carefully plan the
soft component for the Project considering redundancy of the equipment/network and emergency
response like cyclones and to execute this plan accordingly.

Additionally, it is confirmed that for the next ten-fifteen years of new USPNet operation at USP, a
long standing, robust and resilient structure of operation and maintenance in ITS is widely
required among all the users of USPNet inUSP.

This Soft Component will be conducted to ITS HUB Station staffs right after the installation of
the HUB Station by the Consultant members aiming at the following two outcomes:

- Reviewing the current routine maintenance schedule, to renew this through the technical
transfer of hands-on and knowledge with regards to resilient and emergency responsive
operation and management of USPNet.

- Reviewing the current technical operator maintenance training program, to renew this
program based on above mentioned technical transfer and to make the training materials. This
training materials will be utilized at the time of the Technical Operator Maintenance Work
Shop which will be conducted by those recipients of the Soft Component with necessary
guidance by the Consultant. Timing-wise it will be held on the last week of this Soft
Component.

-2 -
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10-3 Financial Plan for USP

Table 10-3-1 shows the statement of income and expenditure for USP in this five years. Based
on the table below, the total amount of Government Contributions and Student Tuition Fees have
accounted for more than 50 % of total income in each year. Since the number of students has
been on increase recent years, the Student Tuition Fees is expected increasing as well.

As mentioned in 10-1, the maintenance cost for the Equipment will be maximum 107,000 FID and
the amount is less than 0.1 % of the total income in each year from 2012 to 2017.

Accordingly, it is expected that USP will ensure the budget for maintenance of the Project
equipment in future as well,

-27-
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Table 10-3-1

Statement of Comprehensive Income and Expenditure in 2011 to 2017(Plan)

unit: US$
item 2011 2012 2013 2014 2015 2016 2017 (Plan)

Income
Government Contributions 47 946,462 47 946 462 47,946,462 49,564,724 49 515,848 38,420,176 38,420,000
Student Tuition Fees 35,438,939 37,378,606 39,265,387 43,915,290 53,977,487 66,079,842 73,253,000
Development Assistance 30,875,771 45,846,831 51,082,889 51,335,296 50,392,932 52,575,183 46,687,000
Trading Activities 14,413,270 16,703,776 18,454,145 13,035,422 17,753,015 17,208,354 17,206,000
Consultancy Income 2,913,492 2,185,499 1,534,327 1,661,700 3,134,101 2,422 647 1,559,000
Other Incomes 5,556,190 6,464,092 8,993,349 9,811,425 7,547,211 8,370,665 13,130,000
Release of Deferred Revenue 5,318,040 7,225 441 4,633,316 4,833,063 5,065,946 5,146,007 5,210,000
Interest Income 1,263,842 683,627 759,819 759,948 661,172 709,091 700,000
Write Up in Value of Inventories - - - 415,317 215,104 - -
Realized Exchange Gain - - 670,570 - 485,424 2.830 -
Unrealized Exchange Gain 432,008 97,319 - - 11,848 812,968 -
Total Income 144,158,014 | 164,531,653 173,340,264 181,233,085 | 188,760,088 | 191,753,763 196,165,000
Expenditure (A minus)
Staff Costs 62,399,251 67,431,614 78,511,110 82,195,130 82.634,439 82,489,804 83,540,000
Operating Costs 62,016,571 80,014,069 84,393,953 79,102,507 81,652,162 85,182,150 91,707,000
Depreciation & Amortization 6,679,938 9,275,121 9.436,990 11,277 418 11,617,441 12,466,640 13,317,000
Movement in Impairment Provision 3,955,320 | 4A1,180,149 1,134,304 1,929,042 4,380,285 1,646,103 1,497,000
Write Down in Value of Inventories 110,893 119,069 479.420 - - 82,157 -
Realized Exchange Loss 1,429,254 858,660 - 424,902 - - -
Unrealized Exchange Loss - - 420,738 480,621 - - -
Loss on Disposal of Assets - 2,154 8,355 13,116 - - -
Write Off of Project Debts - 630,290 41,490 - .
Total Expenditure 136,591,227 | 156,520,538 174,384,870 | 176,053,026 | 180,110,713 181.866,854 190,255,000
Surplus for the year 7,566,787 3,011,115 A 1,044,606 5,180,059 8,434.271 0,886,909

~
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Benefit of the Project

The Team and USP confirmed the benefit of the Project which is to be achieved after two (2)
years from the completion of the Project in 2019, as follows.

For all earth station, not only the HUB Station in Laucala Campus but also all remote stations;

» To increase the Signal Receiving Level and Transmitting Level and make them stable at high

signal level,

» To increase Link Availability

As a result of those improvements, USPNet will be able to provide more stable communication to

users.

Drawings for Basic Design

Dwg. No.

S-01
D-01
D-02
D-03

Title

Site Allocation of USP Laucala Campus

C-Band & Ku-Band Network System of USPNet (Existing)
Block Diagram of Existing HUB Station for USPNet
Ku-Band Network System of USPNet (Plan)

(End)

(o
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Attachment-1

Intelsat IS-18

Comparison of Satellite Overview

SES NSS-9

JSAT JCSAT-2B

Launch Date QOctober 6, 2011 February 12, 2009 May 6, 2016
Orbital Location 180° E 177° W 154° E
Launch Vehicle Zenit 3SL Ariane 5 ECA Falcon 9 (SpaceX)

Satellite Bus

GEOStar-2 (0SC)

GEOStar-2 (0SC)

SSL1300 (Space Systems Loral)

Coverage Area

Eastern Asia, The Pacific,
Western US, Eastern Australia

Australia, Indonesia, the
Philippines, lapzan, China,
Korea, Pacific Region

Japan, Asia, Oceania, Russia, Pacific Region

Service Life

Freguency Bands

15 years +
(until 2026 or longer)

Uplink
14.00 — 14.50 GHz
Downlink
10.95 - 11.70 GHz
12.25-12.75 GHz

_(until 2024 or longer)

15 years +

Uplink
5.850-6.425GHz
Downlink
3.625-4.200GHz

15 years +
(until 2031 or longer)

~_Ku-Band

Uplink
14.000 - 14.500 GHz
Downlink
12.250 - 12.750 GHz
11.450 - 11.700 GHz

Uplink
5.850 - 6.425 GHz
Downlink
3.625 - 4.200 GHz

HPA Output - - 150W 100W
108VIHz x 6
72MHz x4

d 36MHz x 12 44 t %
Transponders 2% ransponders 57MHz x 16 S6MH2 x 15
51MHz x 1
Frequency 1748 MHz
Translation 2557MHz <23 iz
Polarization Linear Circular Linear (Horizontal and Vertical)
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Source: http://www.intelsat.com/'




LE-8-V

Ku- Band Coverage Comparison

JCSAT ZB @154°

Source: https://satbeams.com/
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C-Band Coverage Comparison
 NS$-9 @177°w |

JCSAT zs @154° Bt
Global Beam Footprlnt

| Source: https://www.sés.com/
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C-Band Coverage Comparlson

NSS-9 @177°

| Global Beam Footprmt

.ICSAT ZB @154°

Source: https://satbeams.com/

oy 8 36,
Marshall Island 38
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Satellites over The Pacific
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SKY Perfect JSAT

JCSAT-2B

154° E

C-Band, Ku-Band Linear May 2016
C-Band Circular
I1S-18 180° E October 2011
Intelsat Ku-Band Linear
I1S-19 166° E C-Band Linear June 2012
SES NSS-9 177° W C-Band Circular February 2009
ABS ABS-6 159° E C-Band, Ku-Band Linear September 1999
Eutelsat Eutelsat-172B/172A 172° E C-Band, Ku-Band Linear June 2017
APT Satellite Apstar-9 142° E C-Band, Ku-Band Linear October 2015
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Attachment-2

Comparison of Link Availability

Qutbound : Site which_is lounding paints of Submarine cable : Maximum Link Availability - Minimum Link Availability
Uplink Site Suva
Fi
Antenna Liameter /.6m
DCownlink Site: Rarotonga Tarawa Majuro Alofi Yaren Honiara Apia Atafu Nuku' Alofa Funafuti Port Vila
Caok Islands Kiribati Marshall Islands Niug Naury Solomon Islands Samoa Tokelau Tonga Tuvaly VERVEL Vﬁzzﬁu i‘aﬁ:gc Nukunonu

Antenna Dameter 4.5 45 45 4.5 45 45 63 45 a5 15 25 35 = Ll To;teslau
Link Availability [%5]

NSS-9 C-Band 99.986 99.996 99.992 99989 93.995 $9.994 59,598 99.952 99.985 99.995 99.994 99.978 99.993

JCSAT-2B Ku-Band 98.930 59.940 99.950 §9.950 $9.960 S99 960 $9.970 99.930 99.950 99.840 99.950 55.950 89.940 99,993

JCSAT-2B C-Band 59.950 99.995 95,993 59,985 93,997 99 998 §9.998 99,6994 99.595 99,995 99 995 59.994 59.595 23 332
foound T: M Aloh Y. H: Apl fi
Uplink Site Rarotonga arawa Majuro ofi aren loniara ia Atafu Nuku Alofa Funafuti Bort Vi

Cook Islands Kiribatt Marshall Islands Niuz Naury Solomen Islands Samoa Tokelau longa Tuvaly v:nuarna.r Viﬁ:tac:u ?3;"«2? e
Antenna Diameter 45 45 45 45 45 4.5 63 45 45 45 15 35 — u Io:eslau
Cownlink Site SFl'.lva -
il

Antenna Diameter 76m
T ] 7! 9. 99.979 $9.979 99.979 99.978 99

NSS5-9 C-Band 99979 95,979 55.970 E 3 ; ; 579 99,979 99.979 59.979 5

JCSATZE — Ku-Band 52.910 95,910 5970 99.920 59.900 99,910 55.930 99.920 59,950 59910 59.950 S e £9.979

JCSAT28 C-Band 99.986 99550 99,988 59.968 99,092 55951 99,988 99.938 99,593 99.988 99.953 5,502 s gg.g; g

AV
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JCSAT-2B Link Budget Result CED-B-17.084

Ku-band Pacific Beam, Outroute (after optimazation} 13-June-2017
FEBM Station Il v Cutroute
Uplink &ite Suva Suva Suva Siva Suva Suva Suva Suva Suva Suva Buva Suva Suva Suva
Anterina Diameder m _Is 7.8 7.5 7.8 75 1.8 78 7.6 15 7.6 1.8 7.8 7.8 7.8
Downlink S RAROTONGA Tarawa Mahmo Alofl Yaren HOMIARA Apla Atzfy NUKL' ALOFA Funafutt PORTVILA Santo Falaafo Medkunonu
Antenna Disineter m 4.5 4.5 4.5 45 4.5 4.5 g3 4.5 4.5 a5 a5 £X) 5 3
TRe di3 0 0 16 10 10 0 10 10 10 1t k6] 10 10 10
Carvier kformation —
Information Hele MDpS 17.180 17,190 17.480 17490 17.190 17,190 17,150 17.180 17.190 17.160 17,150 17,490 17450 LI
Medulation apsK GPSK GPSK QpfsK QPSK QPSK QAPSK QPSK QPSK QPgK QP QAPSK QAPSK QPsK
FEC Tyoe LEPC LOFC 10PC LOPC LDRC LDFC LoPe LOFG LDPC OPG LOPC LGP LGPE 10PC
FEC Rate £ 34 ER 34 3 E) 7] A 7] 37k ET 594 T 310
Symbd fate Msps 42387 12.267 12.387 12.967 12,357 12387 12.367 12,267 12,367 12.387 12367 12,367 12,387 12,2867
Alocsied BW Mz 74,850 14,850 14.850 14,850 14.850 14.850 44,650 14,650 14.650 14,850 16,850 14,850 14,850 13,550
Fower Bqavalen BW MHz $4.840 14.840 14540 14,840 14540 14.840 14,640 14,840 14.840 14.540 14845 14,840 14,540 14,840
Link Budgot
Upink
Required EIRP dBw 58.3 683 88,3 683 683 66.3 68,3 603 683 68,3 683 683 683 683
—Texnsmi power bW 125 125 125 125 125 125 125 125 125 52.5 12.9 125 125 126
W 176 175 T4 178 176 17.8 17.6 176 17.6 i7.8 17.8 7.6 178 78
. Feederlors <3 X -30 -1.0 3.0 ~3.0 3.0 =30 -3.0 ~3.0 -3.0 -3.0 3.0 -3.0 a0
~Act Gein a8l EX) 5658 EEX 558 23 X 58 568 EX) 5638 5.8 6.6 558 5.8
Uplink path koss g8 206.8 -208.9 -206.5 -85 -208.9 -2069 ~206.9 <2059 3069 -89 -2089 2065 -205.8 206.9
Satelite GIT AR 0.1 0.1 01 Q.1 [ %] 0.1 8.1 0.1 [:43 0.1 0.1 (K] 0.1 0.1
Bandwidth dBHz {3709 {708 £)70.9 -} 70.9 {) 70.% {-} 7949 {-170.9 ) 70.8 {3 70.9 (=}70.8 #3709 (=) 70.9 ) 70.9 }70.8
! Const, dEwAek]  -228.6 -228.6 2285 2286 2288 2256 2266 3366 -228.6 5.6 A 3285 2506 288
Chiup (thermal} dB 19.1 19.1 19.% 18.1 19.1 18.1 19.1 18.1 16.4 18.1 181 181 8.1 (EX]
Dawnllnk
Sntelfte EIRP apw 4.5 A8.4 464 A 488 45.8 7.2 44.5 452 45.4 45,2 a7.2 453 45.2
Output backetf d8 88 [SLE] t188 8.8 tse £es (6.8 188 188 88 (166 068 88 288
Gowniink paih (8% ) 2055 -205.0 2059 2053 2049 2048 2052 -305.2 2053 2051 o) 2050 52 FES
Rov. Aot G BB 202 293 6.2 282 29.2 FEF] 322 292 263 29.2 02 Z7.8 792 5.9
Bandwidth 4BHz ) TG.8 {-}70.9 -)70.8 (-} 70.9 £ 70.8 {705 (-3 709 (=) 70.8 {1708 ) 70.9 1709 ) 70.8 {-}76.9 708
F Tanst, gEwiiizk] 2986 588 2BE 286 328.8 FIBE “ZBE 2286 ETY 2288 2285 2788 B TY 388
Citidown (thermal) [E] 7.0 184 191 187 6.0 18.8 2.9 17,8 173 18,3 18,3 187 151 78
Total :
Crifiota) (tharmal} B I7E] 157 151 154 16.5 16.4 17.6 153 15.5 15.6 18.1 159 165 155
cn )] 4.3 143 14.3 143 14.3 14.3 14.4 14.3 14.3 14.3 14.3 143 143 143
Fortl CRNIT L) 1.6 120 134 132 123 122 127 118 118 119 [FR] [ 715 1B
Reguired CANS) T 8 43 43 43 43 4.0 4.3 43 4.3 43 4.3 43 43 4.3 k)
Tote] CAN Margn B 7.3 78 2.8 79 7.8 78 84 T4 7.5 7.6 7.8 7.7 75 7.5
Link AvafabiEy™ % T 30.94 89.95 9395 w85 9995 96:57 29.03 §5.85 59.94 56.56 8505 50,54 2363
A Toe tonm o veseg on b B o

12 Thosep, b Eya of Orict sackas modom
3 Thest peroencert efw B st on {TUR P $15-0 ondesraaad documenls.

SKY Perfect JSAT Corparation



t-8-v

£V

=

JCSAT-28 Lj

£ CED-B-17-094
G-band South Beam, Qutroute (after optimization} 13-June-2017
Ezrth Stmtfon srfannation Outroute
Upiink Ste Suva Suva Suva Buva Eiva Suva Sva Suva Siva Suva Suva Siva Siva Sva
Antennn Dikmeter m 7E 76 T T8 78 78 7E 73 7% 76 7% 78 78 76
Downlink Ste RAROTONGA | Tarawa Matiiro Aioh Yaron HONARA Apla Atafa NURU' ALGFA | Funafull PORT VILA, Sanio Fakaolo Nakwnana
Anlenne Dismeter m 4.5 4.5 4.5 4.5 4.5 4.5 6.3 45 4.5 4.5 4.5 3.8 4.5 4.5
Carrior iformation
{nformation Rate Mbps 17.180 17990 17,180 17190 17.% 17.180 17190 17180 17.190 17180 17180 17,180 17,980 47,190
Thodakaion ¥PSK BBBK #PEK BPER 3PSK EPEK SFEK BPEK BPSK EPSK IPSK, BPEK $PEK BPSK
FEC Type LOPC LDRC [OFC [oFC (5 LOPC LOPE I GRS [ LDPE Liec THrC IS
FEE Rate 3 E) £ ) W5 34 34 A 7] 34 E £ T 304
Byl Rale s 5304 BA 308 BA04 4,304 5304 5304 5304 B.304 8364 8304 5504 304 B304
Adecalad BW MH2 9,140 9.140 8.140 5140 8.140 8.140 9,140 9140 8,140 9140 9.140 9,140 9,540 8146
Fower Equivient BYW [ 0249 10.248 10,249 5299 10,249 16,343 10.249 10.240 10248 10.248 10248 10249 10248 10.248
Link Budget
Uplink
Required GRP W ¥ 852 8.2 5.2 BE2 B53 5.2 B52 652 [ 5.3 552 %52 [
“Tranwmit power SBW 156 6.0 6.8 5 3 65 686 [ 166 56 168 68 68 (]
W 5.0 360 460 [ ) 55 5.0 50 o 30 460 750 [0 [oX
Feederioss ) 30 50 30 30 Y 38 3.4 30 50 30 3.0 30 50 30
A, ol Bl 58 3K 516 HE 516 B1& 515 6 B 518 X 516 B 578
Liptink path loss dB 1996 -198,6 «199.6 158.6 -198.6 ~199.6 -198.6 -198,6 -1996 -189.8 -189.8 -109.6 ~199.6 -193.6
Sateifis GIT T 52 ¥ 532 %32 ¥ 32 52 EF 5.2 2 53 ¥ &2 E¥
Band dBrz 1692 692 EEX] 5692 0 68.2 0692 G89.2 BEF RN 692 682 ) 592 )69.2 1882
Bolizmann Const, sENes] 2266 255 2266 ZhE B8 2208 2256 2288 2286 E7IY] 5366 2268 2286 2268
CiNap fhermmal 8 67 187 87 87 8.7 87 187 187 187 87 6.7 187 87 8.7
Dowalink
Seielie EP =] B 368 33 383 02 a4 397 35 B2 X 4 T BT 3.7
Gulped backel! a8 168 108 1105 Q08 0108 ¢310.9 CHi08 G108 10,5 71709 109 1 108 b5 [RIE]
Downiink peit 1655 a8 S1860 3055 1555 188 1883 954 1858 1857 L1554 1858 855 4955 5T 957
fov, A, QT [ B2 247 2% B2 EZEi 34,7 2T B2 PN 247 2.7 53 0 BE
Banawidh EE BIER 5682 169.2 [S=H 602 (3692 (169.2 1692 692 rieez ) 68.2 ) 692 [SYTF] A
ol dBWMHER] 2286 Y] 26 2086 2BE 2286 2358 FIE 2266 -236.5 2385 3288 26 e
Cidown Ghormal a8 34 6.2 54 140 e 194 8.0 154 162 6.1 55 158 0 160
Tota
CiNigtal (thermal) dB 123 43 1.7 128 15.3 15.9 15,8 137 14.3 14.2 14.7 140 41 14.1
<A [i:] 4.9 40 13.9 133 4.5 14.1 14.1 14.9 14.C 14.1 14.0 139 141 14.1
Tatel CAN+D d8 10.1 1.1 0.8 10.2 1.6 119 11.9 1% 11.1 111 11.4 10,8 1.1 1.1
Rodtimd CAN* a8 65 85 85 [H 55 85 £5 55 85 85 85 35 &5 55
Tolal CN+) Metgih ) T 37 Z3 13 37 54 34 24 37 37 78 25 26 26
Link Avalabilky> % 39,550 99,995 55853 59585 55,997 55958 S9.508 954 95,555 50.89 49,895 55,004 G55 S8985
T — — — =
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CSAT-2B Li = CED-B-17-084
Ku-band Pacific Beam, inroute {after optimization) 13-June-2017
Ewrth Station nfommation Inroute .
Uplink Site RAROTONGA Tarawa Majro Aloft Yaran HONIARA Apla Atatu NUKW ALOFA, Fupafl PORT ViLA Santo Fakatft [
Antenna Dinmaeter m 4.5 4.5 4,5 4.5 4.5 45 E] 4.5 435 4.5 4.5 38 4,5 4,5
Downiink Site Buva Suva Suva Sva Suva Suva Siva Suva Suva Suva Siva Suva Siva Brva
Antenna Diemetar [l 1.5 7.6 1.6 15 7.8 1.6 18 18 15 .5 T.E 7.8 1.8 7.5
TEC B [] a 0 0 [ ] [ [ [ [3 [ [ 0 0
Centor irfonmation — .
information Reta Mbps 2.250 2250 2250 2250 220 2,250 2,250 2.250 2250 2.250 2250 2.230 2.250 2250
dutati apsK QPSK QaPsK APSK QpsK QPSK arsK QPEK QPSK QpsK QPSK aPSK GPSK QPsK
FEC Type 2D1651708 201651708 201881708 | 2D16S-170B 20168-1708 201651708 20163-170B | 2D165-1708 ZDi68-1708 2016S-170B 2D468-1108 2D165-1708 | 201851708 201651708
FEC Rate 1”2 172 12 12 12 12 n 1772 12 12 112 12 12 "2
Symbal Rete Msps 2500 2500 2.500 2500 2.500 2500 2500 2.500 2,500 2.500 2500 2.500 2.500 2.500
d EW MHz 3.000 3,000 3.000 3.000 3.000 3.000 3,000 3,000 3.000 3,000 3.000 3.000 3.000 3000
Power Equivalent BW MHz 2,242 3000 3.000 3.000 3.000 3.000 3,000 3,000 2.796 3.000 3.000 2.563 3.000 3.000
Link Butigat
Uptlnk
Required EIRP dBW 8.0 61.7 BL.8 61.9 60.7 61.9 623 61.8 63.0 61.9 6815 81.5 622 62.2
- Trensmit power cBW 9.5 8.2 73 4.4 72 8.5 59 B.4 85 8.5 8.0 8.5 &7 8.7
W 8.8 5.8 5.4 £5 53 7.0 348 7.0 a8 10 6.4 8.4 T4 7.4
- Feader loss dB .8 0.8 =08 -0.8 -0.8 0.8 £5.8 «0.8 -0.8 .8 0.8 -0.8 -0.8 0.8
> ~ant Gain ok 54.3 543 533 54.3 543 543 512 54.3 B4.3 54,3 54.3 528 543 533
.'Q Ulink path loss dB 2073 267 -208.7 -207.1 208.7 ~208.7 -207.0 -207.0 207.8 -206.8 -206.8 206.7 -207.0 2070
L Salellite T =T ~2.3 0.4 .6 0.2 26 0.7 -0.7 -0.4 ~1.7 0.5 -0.1 -0.2 0.6 0.6
vitth A8k () 84.C ()840 {-]64.0 ) 649 1840 (-}84.0 (-} B4.0 (-} B4.0 640 {-)64.0 -)64.0 -} 64.0 (64,0 () 64,8
Const. AWzl 2288 2286 2756 -228.8 -228.8 -228.6 -3285 2288 22086 2266 2286 -228.6 ~228.6 28,6
CMup (themal) dB 17.9 19.4 121 18,1 18.1 18.1 194 15,1 8.5 19,1 19,1 18,1 181 13,1
Dawndink
Satelite EIRF CAW 457 457 457 45.7 45.7 457 45.7 45.7 45.7 45.7 457 457 457 45.7
Cutput beckoft 4B (}17.1 (1158 ) 15.8 158 (Y158 (154 (-3 15.8 -} 15.8 (=) 161 ) 15.8 (-} 15.6 (158 (3158 ) 158
DownllnX path loss dB 22054 205.1 2051 2054 -205.1 -205.1 -215.4 2051 -205.1 205.1 2054 2051 2051 205.1
Rev, Ant. G gBK 5.8 336 33.8 336 3.8 33.8 33.8 33.8 335 33.8 338 338 333 33.8
“Bandwidh dBHz (-} 54.0 {-)BA.0 {1} 64.0 {-) 64.0 (-)84.0 {-)64.0 L {-} 64.0 -} 840 )64.0 (=3 64,0 {-) B4.0 {-384,0 (=) 64,0
Boiterman Const. gEWHEK] 2286 ~228.4 -228.8 ~28.8 -228.8 ~228.6 -228.5 -228.8 “228.6 ~228.8 -22BE -228.6 -22B.5 -728.8
CiNdown (thermal) i a8 21.8 230 23.0 30 239 230 234 230 2.7 23,0 2.0 20 236 230
Total
C/Niclal {thetmal) 48 18.4 7.6 17.4 17.6 178 178 17.8 176 17.3 7.6 17.8 17.6 7.6 i7.8
=3 g 137 44 144 14.4 144 144 144 14.4 14,3 4.4 14.4 144 4.4 145.4
‘Fota] CAN+D 48 1.9 2.7 12.7 12.7 127 127 12.7 12.7 125 2.7 12.7 127 127 2.7
Retplred CAN i 2.2 2.2 22 22 2.2 2.2 22 22 22 2.2 22 22 2.2 2.2
Tota! CAN+) Mergda dB 9.7 105 10.5 105 10.5 10.5 10.5 10.5 10.3 10.5 10.3 10.9 10.5 10.5
ni Availahiity™ % 99.91 99,91 99.91 89.53 B9.50 99.91 [EEH] 0952 59,85 99,91 99.95 50,94 88,8 89.91
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JCS
C-band South Beam, Inroute (after optimization)

2B_Li

udget Resul

CED-B-17-094
13- june-2017

Earth Station bformation Inraute
Uplink Sita RAROTORGA Tarawi Wajure Alo% Yaron HONARA Apla Atalu HUKL' ALOFA Funafutl PORT VILA Sario Fakaofo Nukknanu
Antenna Diamelet m 4.5 4.5 4.5 4.5 4.5 4.5 83 4.5 4.5 4.5 4.5 3.8 4.5 4.5
Downiink Site Buva Suva Sitva Suva Buva Suva Suya Suva Syva vy Suva Suva Suva Suva
Antenna Diamater [ 7.6 7.6 7.6 7.6 7.5 7.E T.6 T.E 1.6 1.6 T8 74 7.5 7.6
Carrior iformation - - _ ]
Rate Mbps 2.250 2250 2250 2.250 2.250 2250 2,250 2.250 2250 2250 2250 2,250 2.250 2250
Modulation EPSH SPSK 8PEK SPSK BPSK EPSK BPSK SPBK BPSK aPaK EPSK BPSK #PSK BPSK
FEC Typo 2D16S170B | 2D165-1708 | 209654708 | 20161708 | 201551708 | 201681708 | 2D15S-170B | 201659708 | 201684708 | IP16S470B | 20M6S-170B | 20165-176B | 2MESA708 | 20i6S-170B
FEC Role 3 23 273 273 3 A3 213 243 23 3 243 213 p/x] 23
Symbg Rate Msps 1.202 1362 1.302 1.302 1.302 1,362 £.302 1.302 4.302 1,302 1.302 1,302 1,302 4,302
Aliocated BN M 1570 1570 1.570 1.570 1,570 1.570 1.570 3.570 1570 570 1.57¢ 1,570 1.570 1.570
Power Equivaient EW Mz [ 0.546 0548 0548 0,546 0.848 G848 0048 0,548 948 0.048 0548 0.546 0.548
Link Budget
Upsink
Reguired EIRF uBW 54.5 548 55.2 533 548 52.3 54.3 54.4 35.2 520 5¢.1 532 54.4 544
. Transmit power dRW 83 £6 9.0 7.6 84 £.1 52 8.2 8.0 5.8 15 845 8.2 8.2
W 6.8 7.3 2.0 5.3 CE] 41 33 6.6 i 38 62 74 €6 5.8
 Fasdnr lows dB 0.8 038 iy 0.8 0,8 0.8 0.6 0.2 0.8 08 0.6 08 0.8 08
At Gain i) 470 47.0 i) %70 470 47.0 5.5 47.0 47.0 7.0 7.0 455 470 470
Uptink path toss dB -200.0 ~199.4 -138.4 -499.8 ~199.4 «189.4 -1887 1096 -189.7 T Yy 1955 ETTY) 957 AT
Setellile G/T dak 5.5 -6.3 5.8 -540 6.2 3.8 5.5 -5.7 6.4 34 .56 45 57 57
Bandwidth dBHz (614 =) 61,1 (-3B1.1 (-} 61.1 61t -}61.1 )63 (- B1.1 () 611 ) 811 (-1 61.1 {-) 1.1 {-)B1.1 (-}61.1
Belzmann Consl. dBWW/H2 K] -228.6 2286 -228.6 -2284 ~228.5 2286 ~228.6 «228.5 <228.6 -225,6 “228.8 -220.6 -228,6 -223.6
CRiup (thermal €8 16.4 16.4 16.4 154 164 16.4 164 8.4 6.4 164 16.4 16.4 16.4 154
Downlink
Selellits EIRP GBW 36.9 33.8 36.9 8.8 38,9 8.8 38.9 38.9 389 388 38,5 389 358 348
Cutpt backatl dB 212 () 21.2 {~) 212 {-) 21.2 - 213 (321.2 (-} 21.2 1212 A2 (-321.2 (-} 21.2 212 {)21.2 {-}21.2
Downlink path (055 [:1:3 -195.7 «195.7 ~185.7 ~$95.7 -195.7 -193.7 -185.7 ~1§8.7 <195.7 -185.7 -185.7 «195.7 -185.7 1937
Rew. Aot T FETS 6 73,8 296 206 EX3 285 255 298 X 95 28 290 256 2856
Bandwidty dBHz {-) 81.1 {1651 {) 61,1 (-} §5.1 =) 811 (-1 61.1 (=) 81.1 -} 61.1 -y 614 {-}B1.1 {-} 61.1 1) B1.1 {161.1 {361,1
Boitzmenn Const. aEWHzK] -228.6 -228.6 -228.6 -228.6 ~228.5 8 2206 -228.6 ~228.5 -225.6 -228.8 2286 -220.6 -2288
CNdown (themral) dB 18.9 14.9 18.9 4189 189 18.9 189 18.9 18.9 188 18.% 18.% 18.9 18.9
Tolal
C/Mlokal (thermas) 4B 145 14,5 14.5 14.5 145 14.5 14,5 14.5 4.5 145 14.5 14,5 14.5 14.5
(=1 dB 13.6 130 13.0 13.0 130 13.0 13.0 13.0 13.0 13,6 13.0 13.0 13.0 13.0
Tolal CHNHY dB 10.6 108 10.5 10.8 10.5 10.6 10.6 10.6 106 10.6 1.8 10,6 168 10,6
Grod G dB a4 a4 8.4 B4 52 34 B4 84 X 54 [X] [X) B4 ik
Total CAN+Y) Margin dB 2.2 2.2 22 22 22 22 22 22 2.2 2.2 22 2.2 2.2 2.2
Uink Avaltatility % 89.986 89.890 £9.588 99.988 $9.992 22.891 99,988 99.388 99.933 £0.985 99,993 99,592 99.988 99,856
ql Sy KRN Co5 8 SGHOCt [0-L DG,
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Attachment-3

Tax Exemption Procedures
<Import Duties>
<Consumption Tax for Import Materials>

Ministry of Economy F

(MOEC) g

Fiji Revenue & Customs i
Authority (FIRCA)

Ministry of Education
(MOED)

9v-8-¥
[-£-V

VAT Refunding Procedures

<VAT for the Equipment and construction materials procured in Fiji>

Ministry of Education @

Ministry of Economy
(MOED)

Fiji Revenue & Customs ]

Supplier Authority (FIRCA)

(@ The Supplier shall send an application for Tax Exemption with
following documents to USP;
¢+ Bill of Lading
s Commercial Invoice
¢ Packing List

@ USP wili send the application to MOED

@ MOED will review and send the application to MOEC

@ MOEC will review and send the application to FIRCA

® FIRCA will review the application and approve the exemption Then
FIRCA will send Tax Exemption Letter to USP via MOEC

® After USP obtains the approval, USP requests to proceed a custom
clearance with Tax Exemption to Custom Broker

@ The Supplier shall send the Invoice of the Equipment/construction
materials which has been described VAT amount to USP

(® USP will send the document to MOED

 MOED will review and send the document to MOEC

@ MOEC will review and send the document to FIRCA

® FIRCA will review the document and approve to refund the VAT.
and inform MOEC of it,

® After MOEC obtains the approval, MOEC will refund the VAT to
the Supplier



Appendix 9 Comparison between Existing
C-band / Ku-band Antenna System and
New Ku-band Antenna System



Comparison between
Existing C-band/Ku-band Antenna System
and New Ku-band Antenna System

Preparatory Survey Team for the Outline Design of the Project
for the Enhancement of USPNet Communication System

M“ Existing C-band and Ku-band system New Ku-band system
. This part is closed
Running Cost . due to confidentiality. 1,512,000 FID
(Satellite Fee) Ku-band: (- 213,800 FID)
Total 1,725,800 FID
C-band: 15 MHz
Bandwidth 20 MHz
Ku-band: 5 MHz
0 99.98 ~ 99.99 %
C-band:
L . (NSS-9) O 99.72 ~ 99.97 %*
Reliability/Rain Fade Cband: e (JCSAT-28)
’ (1S-18)
C-band:
Antenna Diameter in Remote Station e ) ((CEIPUE o2 k2 ) (S
1.8 m (Center) ~ 1.0 m (Home)
Ku-band:
NSS-9
C-band:
JCSAT-2B (C =
Flexibility/Selectable Satellite I5-18 © JCSAITS_ZFS(KU)
Ku-band: JCSAT-2B (Ku)
' System Design Dual Satellite System Single Satellite System

* In case 1.8 m (Center) of Antenna Diameter in Remote Station
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1. Reduction of maintenance and operation cost

Currently USP has TWO contracts with different satellite operaters. If the system will be

unified into  ONE contract (Ku-band), the cost will be decreased. Cost for maintenance parts and
satellite fee of HUB station are also reduction.

2. Expanded distance learning contents

Bandwidth of the C-band is 15MHz in USPNet. By expanding it to 20MHz, USPNet will be
possible to increase available bandwidth.

C Band

Ku Band
Satellite : NSS-9 Satellite : 1S-18
Up Stream Down Stream : Up Stream
. e . Down St : 11.4MH 1.8MHzx2 4.2MHz 0.6MHzx 1
Existing Satellite il Z

Bandwidth of USPNet

Satellite Bandwidth Contracted : 5SMHz

\ 33% increased ‘ 300% increased
/S&re/ Up Stream
Down am : 15.6MHz 1.8MHzx2+0.6MHzx 1
Proposed Satellite Sl R bavac:la!::eh
Bandwidth of USPNet —
Satellite Bandwidth Contracted : 20MHz
New Ku Band

Satellite : JCSAT-2B

JCSAT 2B @154 E New Ku-Band Coverage

Source: http://www.jsat.net/
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Intelsat I1S-18 @180 E Existing Ku-Band Coverage

South Pacific Beam Footprint

513dBW

49.3 dBW
47.3 dBW
45.3 dBW
43.3 dBW
41.3 dBW

Source: https://satbeams.com/

Source: http://www.intelsat.com/

NSS-9 @177 W C-Band Coverage

Global Beam Footprint

Source: https://satbeams.com/

Source: https://www.ses.com/
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