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APPENDIX B
Description of Benchmark



DESCRIPTION OF BENCH MARK
DESKRIPS|I BENCH MARK

Location / Lokasi :Tenayan District / Kecamatan : Tenayan Raya
Village / Kampung : Tenayan Regency / Kabupaten : Pekanbaru
Sub District / Desa : Tenayan Province / Propinsi : Riau

BENCH MARK PHOTO / FOTO BENCH MARK

COORDINATE SYSTEM : PROJECTION COORDINATE

SISTEM KOORDINAT : KOORDINAT PROYEKSI
Map Projection UTM Number Easthing (E ) Northing (N ) Elevation (H)
Proyeksi Peta Nomor Absis (X) m Ordinat (Y) m Tinggi (Z) m
Horizontal Datum WGS-1984 BM 03 780508.180 59944.905 27.072
Datum Horisontal
Zone 4N GEOGRAPHYC COORDINATE
Z on a KOORDINAT GEOGRAFIS

ELEVATION SYSTEM : Latitude (j) Longitude (1

SISTEM TINGGI : Lintang (L) Bujur (B)

Vertical Datum 0° 32' 30.52" 101°31' 12.54"

Datum Vertikal

LOCATION SKETCH OF ABOUT / SKETSA LOKASI SEKITAR :
GENERAL SKETCH/SKET UMUM DETAIL SKETCH/SKET DETAIL
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rEEN

r

s Googe Farth
e

INFORMATION /INFORMASI :

BM 03 Located inside a palm plantation (on plantation road side)/Terletak di dalam kebun sawit (di pinggir jalan
kebun).




DESCRIPTION OF BENCH MARK

DESKRIPSI BENCH MARK

Location |/ Lokasi :Tenayan District / Kecamatan : Tenayan Raya
Village / Kampung : Tenayan Regency |/ Kabupaten : Pekanbaru
Sub District / Desa : Tenayan Province / Propinsi : Riau
BENCH MARK PHOTO / FOTO BENCH MARK

COORDINATE SYSTEM : PROJECTION COORDINATE

SISTEM KOORDINAT : KOORDINAT PROYEKSI
Map Projection UTM Number Easthing (E ) Northing (N ) Elevation (H )
Proyeksi Peta Nomor Absis (X) m Ordinat (Y) m Tinggi(Z) m
Horizontal Dat
“OTZOMME AT | w(GS-1984 CP 03 780630.268 59965.075 23.044
Datum Horisontal
Zone 4N GEOGRAPHYC COORDINATE
Z ona KOORDINAT GEOGRAFIS

ELEVATION SYSTEM : Latitude (j) Longitude (1)

SISTEM TINGGI : Lintang (L) Bujur (B)

Vertical Datum o 291 " ° 211 "
Datum Vertikal 0°32'31.17 101° 31' 16.49

LOCATION SKETCH OF ABOUT / SKETSA LOKASI SEKITAR :

GENERAL SKETCH/SKET UMUM

DETAIL SKETCH/SKET DETAIL
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INFORMATION /INFORMASI :

CP 03 Located on the road side/ Terletak di Pinggir Jalan




APPENDIX C
Borehole Log



W LOG BOR GEOLOGI / GEOLOGICAL DRILLING LOG | g e 2% | BH-01(1/2)
W £ and ot BORE HOLE NUMBER
Proyek / Project : SITE INVESTIGATION Metoda Pemboran / Drilling Method : Mesin Bor / Bore Machine : Juru Bor / Bore Master :
RIAU GFPP (275 MW) Rotary YBM Iman F
Lokasi / Location : Tenayan Inklinasi / Inclination : Mulai / Start : Logoleh / Log by :
Riau Province, Indonesia Vertical May 11th, 2017 Ar Muttagien
Daerah Pengamatan / Area of Designation : Kedalaman / Depth : Selesai / Finished : Diperiksa oleh / Checked by :
- 30.00 m May 16th, 2017 Fadhli
Koordinat / Coordinate : Elevasi / Elevation : Skala / Scale : Disetujui oleh / Approved by :
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CORE BARREL TYPE WEATHERING CONDITION ROCK STRUCTURES AND DISCONTINUITIES R.Q.D FRACTURE LOG
STCB  :Single Tube Core Barrel 1. Fresh Rock 2 (F) Broken Core 90-100% :Excellent 1. 1 Joint/m
DTCB  :Double Tube Core Barrel g aligdhﬂyl\'\{ewerﬁ]d R%c; . : :hSA\CV/)) gg - gg Zo :Sqod g é - 15 DJgir?lsl / ;ﬂ
T . Moderately Weathered Rock : === Various T £ Joi - b Fair . 6- oints / m
TTCB  : Triple Tube Core Barrel 4. Highly Weathered Rock : (HW) N arious Type of Joints 25-50%  :Poor 4. 11-20 Joints / m
5. Completely Weathered Rock : (CW) <25% : Very Poor 5. > 20 Joints /' m
6. Decomposed 1 (D)




LOG BOR GEOLOGI / GEOLOGICAL DRILLING LOG | g ot 5% | BH-01(2/2)
o Er and I BORE HOLE NUMBER
Proyek / Project : SITE INVESTIGATION Metoda Pemboran / Drilling Method : Mesin Bor / Bore Machine : Juru Bor / Bore Master :
RIAU GFPP (275 MW) Rotary YBM Iman F
Lokasi / Location : Tenayan Inklinasi / Inclination : Mulai / Start : Logoleh/ Log by :
Riau Province, Indoensia Vertical May 11th, 2017 Ar Muttagien
Daerah Pengamatan / Area of Designation : Kedalaman / Depth : Selesai / Finished : Diperiksa oleh / Checked by :
- 30.00 m May 16th, 2017 Fadhli
Koordinat / Coordinate : Elevasi / Elevation : Skala / Scale : Disetujui oleh / Approved by :
X =780533.75 Y =59873.54 Z=2862m 1:100 -
i ~
'Muku INTI TERAMBIL / AIR PEMBILAS/ 2 gt/ UJI PENETRASI/ | ">
Air Tanah ~ CORE RECOVERY DRILLING 28 e | — | PENETRATION S
GW.L E FLUDA |5y |[EE| m™ | E 2o
£ 2 ~ &= 23 | Coefficient | S < g
3 S ° = =
by 3 é & >~ ~ 2 —~| g 2 5 — : E S of & Graph .§ 3
2l 28|88 |° |5 - E PEMERIAN £ g w| w [2al % | 85 | c_ [Permeability ©
S| 5| E| |3 |~I8El S & N S ol 3 |28 Fa | 53 ~ | (N Value) | g| <<
S|2E |8 |& 512 @ DESCRIPTION O 8 8| 2|5 (88| 8| ca|SF|m/se 5egg
SIS E || 8852 B EBes|L 8|5 1R8] C |BE| 2|37 | £8 5 8y
Slal~|~|3|Elsels ® S8238I3|12] o | & e o lzg > |28 |8 lvery 5 255
o | © — o o | o |82 2 2 5.8 2 |e3| 2 |5E|l o | — £looo0| B S o 2
claog |||z |v|l2gl € = EQce o | S EE| EBE| S| 58| 53 [ 2222 © | 102030400 5 T=
o o |€ K3
S 3 =1 S 2 o |go| £ = ¢ 2|6 3|0 s 10 P |s5| 8 |83 5 |Bc |80 V7, @ 5/ 6’0
| O |ad|w|Wb|x |wo|n 3 X ol S| feorpne | € | & [P = |20 8 |80 |00 Fmm | x slon
29— —— T 25
E - — = - 50)
- 26 = ol 1.
Q| | =| = E = — = LA
S50 273 o | 1B | | 50
- (2] n ~ ] .
T J|cay|| — — very stiff, (MW-HW) of massive greyish brown - dark H 1N
= 3J — — 7 brown CLAY.
28 L] ] L WS |
3 — LR 50
~ E —_—— -
Q > | = 29 - - T e
N
1HME [ St 8T DS |
8| P |6 ] - — 4
30— ><§Rf>< 06 50
E END OF HOLE
314
325
335
34
] 2 E
e 4 =
E = =
35 g |8
E 8 | 3
E Ll -
36 S| g
El 2
= H Q
E @ Q
373 § @
] .| 3
E s |
38 R | 5
E - @
E -
39
404
413
42
43
"
457
46
474
487
49
503 50
CORE BARREL TYPE WEATHERING CONDITION ROCK STRUCTURES AND DISCONTINUITIES R.Q.D FRACTURE LOG
STCB  : Single Tube Core Barrel 1. Fresh Rock < (F) Broken Core 90-100 % :Excellent 1. 1 Joint/m
DTCB  :Double Tube Core Barrel g I\S/Iligdmlytwlewer;d R?; . : Ef/lvv\{l)) ;g - ?g °ﬁ= : SQOG g (15 - ?dljiﬂ_ti//m
T . Moderately Weathered Rock —~_—< ; ; -75%  :Fair . 6-10 Joints / m
TTCB  :Triple Tube Core Barrel 4. Highly Weathered Rock - (HW) = Various Type of Joints 25-50%  :Poor 4. 11-20 Joints /m
5. Completely Weathered Rock : (CW) <25% : Very Poor 5. > 20 Joints / m
6. Decomposed :(D)




LOG BOR GEOLOGI / GEOLOGICAL DRILLING LOG | gy e e | BH-02(1/2)
® Engineering and management consultant BORE HOLE NUMBER
Proyek / Project : SITE INVESTIGATION Metoda Pemboran / Drilling Method : Mesin Bor / Bore Machine : Juru Bor / Bore Master :
RIAU GFPP (275 MW) Rotary YBM Iman F
Lokasi / Location : Tenayan Inklinasi / Inclination : Mulai / Start : Logoleh / Log by :
Riau Province, Indonesia Vertical May 17th, 2017 Ar Muttagien
Daerah Pengamatan / Area of Designation : Kedalaman / Depth : Selesai / Finished : Diperiksa oleh / Checked by :
- 30.00 m May 21st, 2017 Fadhli
Koordinat / Coordinate : Elevasi / Elevation : Skala / Scale : Disetujui oleh / Approved by :
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CORE BARREL TYPE WEATHERING CONDITION ROCK STRUCTURES AND DISCONTINUITIES R.Q.D FRACTURE LOG
STCB  :Single Tube Core Barrel 1. Fresh Rock H(F) Broken Core 90-100% :Excellent 1. 1 Joint/m
DTCB  :Double Tube Core Barrel g I\Sﬂligdmlytwlewer%d R%C:; . : :I\S/IVV‘O) Z(SJ - 32 Zo : SO_Od g (13 - ?inﬂltst//m
T . Moderately Weathered Rock ~ : —~ =< ; i -75%  :Fair . 6-10 Joints/m
TTCB - Triple Tube Core Barrel 4. Highly Weathered Rock £ (HW) = Various Type of Joints 25-50%  :Poor 4. 11 -20 Joints / m
5. Completely Weathered Rock : (CW) <25% : Very Poor 5. >20 Joints/ m
6. Decomposed 1 (D)




LOG BOR GEOLOGI / GEOLOGICAL DRILLING LOG | s e oo | BH-02(2/2)
o Engineering and BORE HOLE NUMBER
Proyek / Project : SITE INVESTIGATION Metoda Pemboran / Drilling Method : Mesin Bor / Bore Machine : Juru Bor / Bore Master :
RIAU GFPP (275 MW) Rotary YBM Henri A
Lokasi/ Location : Tenayan Inklinasi / Inclination : Mulai / Start : Logoleh / Log by :
Riau Province, Indonesia Vertical May 17th, 2017 Ar Muttagien
Daerah Pengamatan / Area of Designation : Kedalaman / Depth : Selesai / Finished : Diperiksa oleh / Checked by :
- 30.00 m May 21st, 2017 Fadhli
Koordinat / Coordinate : Elevasi/ Elevation : Skala / Scale : Disetujui oleh / Approved by :
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CORE BARREL TYPE WEATHERING CONDITION ROCK STRUCTURES AND DISCONTINUITIES R.Q.D FRACTURE LOG
STCB  :Single Tube Core Barrel 1. Fresh Rock < (F) Broken Core 90-100% : Excellent 1. 1 Joint/m
DTCB  : Double Tube Core Barrel 2. Slightly Weathered Rock 1 (SW) 75-90%  :Good 2. 1-5Joints/m
e 3. Moderately Weathered Rock : (MW) = Vari T f Joi 50-75% : Fair 3. 6-10 Joints / m
TTCB  : Triple Tube Core Barrel 4. Highly Weathered Rock S (HW) N arious Type of Joints 25-50%  :Poor 4. 11 - 20 Joints /m
5. Completely Weathered Rock : (CW) <25% : Very Poor 5. > 20 Joints /m
6. Decomposed (D)




LOG BOR GEOLOGI / GEOLOGICAL DRILLING LOG | oo e oo | BH-03(1/2)
® Engineering and management consultant BORE HOLE NUMBER
Proyek / Project : SITE INVESTIGATION Metoda Pemboran / Drilling Method : Mesin Bor / Bore Machine : Juru Bor / Bore Master :
RIAU GFPP (275 MW) Rotary YBM Iman F
Lokasi / Location : Tenayan Inklinasi / Inclination : Mulai / Starrt : Logoleh/ Log by :
Riau Province, Indonesia Vertical May 23rd, 2017 Ar Muttagien
Daerah Pengamatan / Area of Designation : Kedalaman / Depth : Selesai / Finished : Diperiksa oleh / Checked by :
- 30.00 m May 26th, 2017 Fadhli
Koordinat / Coordinate : Elevasi/ Elevation : Skala / Scale : Disetujui oleh / Approved by :
X = 780566.52 Y = 59551.52 Z=31.05m 1:100 -
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CORE BARREL TYPE WEATHERING CONDITION ROCK STRUCTURES AND DISCONTINUITIES R.Q.D FRACTURE LOG
STCB  :Single Tube Core Barrel 1. Fresh Rock :(F) Broken Core 90-100 % : Excellent 1. 1 Joint/m
DTCB  : Double Tube Core Barrel 2. Slightly Weathered Rock 1 (SW) 75-90%  :Good 2. 1-5Joints/m
s 3. Moderately Weathered Rock : (MW) —~ =< Various T t Joi 50-75%  :Fair 3. 6-10 Joints /m
TTCB  : Triple Tube Core Barrel 4. Highly Weathered Rock L (HW) = arious Type of Joints 25-50%  :Poor 4. 11 -20 Joints / m
5. Completely Weathered Rock : (CW) <25% : Very Poor 5. > 20 Joints /m
6. Decomposed :(D)




LOG BOR GEOLOGI / GEOLOGICAL DRILLING LOG | s e | BH-03(2/2)
o Engineering and consultant BORE HOLE NUMBER
Proyek / Project : SITE INVESTIGATION Metoda Pemboran / Drilling Method : Mesin Bor / Bore Machine : Juru Bor / Bore Master :
RIAU GFPP (275 MW) Rotary YBM Henri A
Lokasi / Location : Tenayan Inklinasi / Inclination : Mulai / Start : Logoleh /Log by :
Riau Province, Indonesia Vertical May 23rd, 2017 Ar Muttagien
Daerah Pengamatan / Area of Designation : Kedalaman / Depth : Selesai / Finished : Diperiksa oleh / Checked by :
- 30.00m May 26th, 2017 Fadhli
Koordinat / Coordinate : Elevasi / Elevation : Skala / Scale : Disetujui oleh / Approved by :
X = 780566.52 Y =59551.52 Z=31.05m 1:100 -
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CORE BARREL TYPE WEATHERING CONDITION ROCK STRUCTURES AND DISCONTINUITIES R.Q.D FRACTURE LOG
STCB  : Single Tube Core Barrel 1. Fresh Rock < (F) Broken Core 90-100% : Excellent 1. 1 Joint/m
DTCB  : Double Tube Core Barrel g Slligdhﬂy t\/\llee\l}\llwerﬁ? R%cl;z . :;?‘AVVVV)) ;g - 327; :Sqod g é - ? 6J<Jain_tst / ;ﬂ
o . Moderately Weathered Roc <~ i i -75%  :Fair . 6- oints / m
TTCB  : Triple Tube Core Barrel 4. Highly Weathered Rock (HW) = Various Type of Joints 25-50 % : Poor 4. 11 -20 Joints/ m
5. Completely Weathered Rock : (CW) <25% : Very Poor 5. > 20 Joints/ m
6. Decomposed :(D)




APPENDIX D
Photo of Drilling Activities and Core Boxes



Photograph of Boring activities and Core Boxes
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Photograph of Boring activities and Core Boxes
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Photograph of Boring activities and Core Boxes
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APPENDIX E
Data and Interpretation of
Geoelectric Survey
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FIELD DATA GEQELECTRIC Project : Site Investigation
(Schlumberger Mathod) Rlau CCPP 275 MW)
ARZ | MHZ K | W R Rho-a Mo. VES - GL-1
g | (1B 2,36 47 4188059 BO1.27 | 210000 | | Location  © Tenayan - Riau
i5 0.5 628 41 1370325 33423 | 210000 District Pekanbar
25 05 18.85 35 3,626 83 10075 | 1.899.00 Frovince : Riau
05 4948 22 T23.41 3288 | 1.627.00 | | Coordinate - X = YE0533.75
05 112.31 20 23737 7.0 BRE A2 Y o= 59873 54
05 200 28 25 4875 1.95 30047 2=2862 m
10 05 3337 26 1685 0.65 20428 Date May 2017
12 0.5 45160 | 28 533 0.20 8919
15 05 T06.07 | 24 1.32 Q.05 AT
15 5 G283 24 14.78 0.62 L g |
20 &5 117.81 26 4.02 015 18.18
25 5 138.50 1 185 0.08 1180
30 5 274 89 32 1.22 0.04 10 40
a0 10 125.66 S 257 0.08 1040 Mo Diptn Thchness| Rho-a
Ei] 10 235 62 22 1.42 0.04 1040 1] [en} [chm-m)
50 10 376099 24 0.85 0.04 13.30 i o.e0 - 453 153 | 2182
(=] 10 549,78 24 0.67 0.03 1520 2 153 - AT 21T | S05.00
4] 10 BG7.88 31 064 0.02 17.80 3 ATD - 33T e 532
T 25 1416 3 1.76 0.08 1780 & 3371 - 100 6525 | S3.00
100 25 58905 46 1.71 0.0s 2180 =
125 25 4248 | 48 1.23 0.03 24.00 ]
150 25 1.374.45 | 5d 1.04 .02 26.30
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Figure 3 : Field Data Geoelectric and Interpretation Curve GL-1




FIELD DATA GEQELECTRIC

Project

¢ Site Investigation

(Schiumberger Method) Riau CCPP (275 M)
ARZ | MNZ K I L R Rho-a MNo. VES : GL-2
1 05 238 47 4204917 | 89466 | 2108.00 | | Location - Tenayan - Riau
15 05 6.28 41 11,7 7660 28723 | 180274 Dastnet . Pekanbaru
25 05 18.85 36 1,786.24 4992 34087 | | Provance © Risu
A 05 49 43 22 25T 20 11,70 RT8.67 Coordinale . X = T80533 75
G 05 11231 20 104, 26 348 380,30 Y = 59711 44
8 05 200 248 25 25449 1.02 204,20 Z=29m
10 05 313,37 26 TA40 028 80,14 Date : I".l-ag,.r 2017
12 05 451.60 28 2.40 0,004 3860
19 05 0507 24 i 0,03 1B.36
15 5 6283 24 T2 0.29 1B8.26
20 ] 1178 26 2 58 .10 1213
25 5 188.50 1 160 005 872
a0 5 274 .29 . o) 1.18 0.0 1012
3d 1d 12%5.66 31 250 008 10.13 Ma Deothy Thickeegs| Rho-a
40 10 23562 32 166 0.05 12,20 [} fmi {ideean]
50 10 A76.949 24 093 0.04 14,58 1 b0d - D54 54 | 2,938
=11 10 549 748 24 0.7 0.03 16.10 2 Dgd - 330 286 | T4
156 10 BET HA i 0865 002 1E.14 3 330 - X2 882 2T
75 25 3416 31 1.79 0,06 1814 || & | 3212 - 00| 6783 5500
100 25 589.05 46 170 0.ns 21.70 5
125 | 25 94248 4B 1.30 0.03 2550 || B
150 25 1.37445| 54 1.18 0.02 29.80
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Figure 3 : Field Data Geoelectric and Interpretation Curve GL-2




FIELD DATA GEOELECTRIC Project : Site Investigation
(Schiumberger Method) Riau CCPP (275 MW)
ARZ | MNZ K I v R Rho-a Mo VES | GL-3
1 05 238 47 4366491 | 929.04 2189 Location : Tenayen - Riau
15 05 6.28 41 1254826 0606 | 1,923.00 | | Destrict : Pekanban
25 05 18.85 36 2,800 .41 T304 | 147100 || Prosince - Riau
05 49 438 22 407 36 12,54 917.20 | | Coordinate - X = 780566 52
05 112,31 20 18081 535 801,25 ¥ = 59551 52
05 20028 25 5274 211 422 48 Z=31052m
10 05 HIIT 26 2225 0.86 268.11 | | Date : Mny 2017
12 05 45160 b 11.03 0.38 17782
15 as Tos.07 24 382 018 19220
15 o GE.Ea 24 4288 .79 11220
200 ] 117.81 b i 290 038 4484
25 5 188.50 B 3 88 013 2356
30 o 274.89 32 .87 006G 1638
30 10 125.68 | 4147 0132 16,38 Py Depi Trcknege| Rhoa
40 10 23562 32 253 0.08 1855 ]| {mi {hm-mi}
50 10 378.99 24 1.32 0.0 2082 1 oy - 138 1.3 | 2180
&0 10 E49. 78 24 05939 0,04 2284 2 138 - &7 €39 | B8E.00
75 10 BET BG | 0.95 0.03 2653 E| 7S - 3338 2783 | 13200
75 25 31416 3 252 0.0E 2553 4 3338 - 100 | esE2| VS00
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Figure 3 : Field Data Geoelectric and Interpretation Curve GL-3




APPENDIX F
Result of Soil Mechanic Lab.



SUMMARY OF SOIL MECHANIC LABORATORY TEST

SOIL INVESTIGATION, SOIL IMPROVEMENT AND TOPOGRAPHY STUDY OF RIAU GFPP 275 MW

Determination Unit weight of

Atterberg limits

Particle Size Distribution Analisis

Triaxial UU

No. Bore Depth uscsl Gs dry density & moisture content Wl WP P (ASTM D 422 ) Consolidation Total Stress ;;oSI;ir;\le(;Sz%ig
Hole (m) Wn ym yd Gravel | Sand Silt Clay Cv Cc C [0 Sieve
% | Mg/m’| Mg/m’| o % % % % % % cmisec kg/om® | deg
1 BH-01 140 - 160 CH 2.5624 25.37 1.968 1.570 84.76 24.85 59.91 0.00 22.45 51.61 25.94 - - - - 77.55
2 BH-01 6.45 - 6.60 CH 2.5460 29.73 1.831 1.411 73.33 28.86 44 .47 0.00 25.23 52.15 22.62 - - - - T4.77
3 BH-01 11.30 - 1148 CH 2.5346 21.83 1.883 1.546 69.26 21.12 48.14 0.00 20.66 54.89 24.45 - - - - 79.34
4 BH-01 19.30 - 1950 CH 2.5554 18.68 1.876 1.581 73.66 17.52 56.14 0.00 23.79 53.66 22.55 - - - - 76.21
5 BH-01 23.00 - 2318 CH 2.5342 19.80 1.897 1.583 61.82 18.02 43.80 0.00 26.64 49.25 2411 - - - - 73.36
6 BH-01 29.00 - 2930 CH 2.5526 22.25 1.711 1.400 63.81 21.96 41.85 0.00 24.51 51.05 24.44 - - - - 75.49
7 BH-02 195 - 245 MH | 2.5748 40.36 1.895 1.350 55.87 39.46 16.41 0.00 23.77 51.60 24.63 2.179E-04 | 0.2750 0.122 1.921 76.23
8 BH-02 270 - 290 CH 2.5574 21.64 1.900 1.562 64.17 21.07 43.10 0.00 24.58 50.42 25.00 - - - - 73.13
9 BH-02 8.50 - 8.80 CL 2.5338 22.89 1.925 1.566 44.00 21.55 22.45 0.00 17.46 56.75 25.79 - - - - 86.36
10 BH-02 9.70 - 10.00 CL 2.5476 25.04 1.834 1.467 49.50 24.27 25.23 0.00 28.56 50.41 21.03 - - - -
1 BH-02 14.80 - 15.00 CH 2.5655 21.87 1.982 1.626 62.27 20.55 41.72 0.00 22.60 53.95 23.45 - - - -
12 BH-02 1845 - 18.65 CH 2.5365 24.62 1.926 1.545 79.20 24.22 54.98 0.00 20.89 53.39 25.72 - - - -
13 BH-02 | 28.20 - 2845 CH 2.5518 29.41 1.918 1.482 84.79 27.75 57.04 0.00 15.68 56.05 28.27 - - - -
14 BH-03 200 - 250 MH | 2.5479 37.30 1.833 1.335 59.52 36.10 23.42 0.00 26.87 51.16 21.97 1.975E-04 | 0.2944 0.191 1.955 73.13
15 BH-03 275 - 3.00 CH 2.5468 23.69 1.900 1.536 63.51 22.82 40.69 0.00 14.84 57.45 27.71 - - - - 85.16
16 BH-03 6.45 - 6.95 MH | 2.5515 34.93 1.819 1.348 55.96 33.82 22.14 0.00 13.64 60.11 26.25 1.416E-04 | 0.4984 0.305 1.982 86.36
17 BH-03 825 - 845 CH 2.5646 23.61 1.771 1.433 55.79 23.08 32.71 0.00 16.47 58.05 25.48 - - - - 83.53
18 BH-03 13.00 - 13.20 CH 2.5563 27.60 1.904 1.492 56.18 26.76 29.42 0.00 21.94 54.92 23.14 - - - - 78.06
19 BH-03 18.75 - 19.00 CH 2.5373 16.89 1.850 1.583 67.83 16.17 51.66 0.00 18.51 56.95 24.54 - - - - 81.49
20 BH-03 20.00 - 20.30 4 CL 2.5651 16.70 1.914 1.640 47.56 16.32 31.24 0.00 27.75 48.48 23.77 - - - - 72.25
21 BH-03 | 26.80 - 27.00 CH 2.5455 20.75 1.855 1.536 71.74 19.83 51.91 0.00 19.60 54.83 25.57 - - - - 80.40




COMPACTION TEST

ASTM D 698-78 page 155

PROJECT Soil Investigasi Topography Riau Alt. 2
LOCATION Tenayan, Riau
SAMPLE No. Test Pit - 01 (TP-01)
DEPTH 1.50 m
DATE 05-Jun-17
TESTED BY Lab. Mektan
PREPARED BY Lab. Mektan
CHECK BY Lab. Mektan
APPROVED BY Lab. Mektan
Parameters :
NATURAL MOISTURE CONTENT = 18.66 % We= 2981 %
SPECIFIC GRAVITY = 25765 Vaymax=  1.351 t/m®
Vayom= 1283 tm’
TYPE COMPACTION TEST
( X ) STANDARD COMPACTION TEST
( ) MODIFIED COMPACTION TEST WEIGHT OF HAMMER = 250 (kg)
DIAMETER OF MOULD = 9.92 (cm) NUMBER OF LAYERS= 3.00 (-)
HEIGHT OF MOULD = 11.55 (cm) VUMBER OF BLOWS/LAYERS = 25.00 (-)
CROSS AREA OF MOULD = 77.29 (sz) HEIGHT OF DROP= 30.50 (cm)
VOLUME OF MOULD 892.29 (cms) ENERGY DENSITY = 6.14 (tm/m3)
TEST NUMBER 1 2 3 4 5
INCREASE OF WATER USED (%) 19 24 29 34 39
WEIGHT OF MOULD + BASE + WET SOIL (gr) 2869.0 31216 | 33024 3189.5 | 2973.2
WEIGHT OF MOULD + BASE (gr) 1738 1738 1738 1738 1738
WEIGHT OF WET SOIL (gr) 1131 1384 1564 1452 1235.2
VOLUME OF WET SOIL (cm®) 892.29 892.29 | 892.29 | 892.29 | 892.29
BULK DENSITY (m?) 1.268 1.551 1.753 1.627 1.384
MOISTURE CONTENT (%) 19.40 24.31 29.81 34.64 39.35
DRY DENSITY (t/m3) 1.062 1.247 1.351 1.208 0.993
WEIGHT OF DRY SOIL (gr) 947 1113 1205 1078 886
VOLUME OF DRY SOIL (cm®) 368 432 468 418 344
VOLUME OF VOIDS (cm®) 525 460 425 474 548
VOID RATIO (-) 1.427 1.066 0.908 1.133 1.594
POROSITY (%) 58.798 51.586 | 47.578 53.108 | 61.444
ZAV.C (tm?) 1.718 1584 | 1.457 1.361 1.279
1.80
ZAVC
1.60 =
~
™ ~
d L
1.40 1-MDD 100% = 1.351Tt/m?3 ~
_____________________ . —
% TMDD95% = 1.283tm® | T T & 0T l' TN ..T.\.n. _____________
% = 1. m
f 1.20 / :
& / |
(7]
7 i
S 1.00 i o
E .
0.80
0.60 .
10.0 15.0 20.0 25.0 30.0 35.0 40.0 45.0 50.0

MOISTURE CONTENT %




COMPACTION TEST

ASTM D 698-78 page 155

PROJECT Soil Investigasi Topography Riau Alt. 2
LOCATION Tenayan, Riau
SAMPLE No. Test Pit - 02 (TP-02)
DEPTH 1.50 m
DATE 05-Jun-17
TESTED BY Lab. Mektan
PREPARED BY Lab. Mektan
CHECK BY Lab. Mektan
APPROVED BY Lab. Mektan
Parameters :
NATURAL MOISTURE CONTENT = 23.47 % We= 3324 %
SPECIFIC GRAVITY = 2.5462 Vaymax=  1.354 t/m°
Vayor = 1.287 t/m’
TYPE COMPACTION TEST
( X ) STANDARD COMPACTION TEST
( ) MODIFIED COMPACTION TEST WEIGHT OF HAMMER = 250 (kg)
DIAMETER OF MOULD = 9.92 (cm) NUMBER OF LAYERS= 300 (-)
HEIGHT OF MOULD = 11.55 (cm) NUMBER OF BLOWS/LAYERS = 25.00 (-)
CROSS AREA OF MOULD = 77.29 (sz) HEIGHT OF DROP= 3050 (cm)
VOLUME OF MOULD 892.29 (Cma) ENERGY DENSITY = 6.14 (tm/ms)
TEST NUMBER 1 2 3 4 5
INCREASE OF WATER USED (%) 23 28 33 38 43
WEIGHT OF MOULD + BASE + WET SOIL (gr) 2993.6 3187.3 | 3348.2 3246.8 | 3092.4
WEIGHT OF MOULD + BASE (gr) 1738 1738 1738 1738 1738
WEIGHT OF WET SOIL (gn) 1256 1449 1610 1509 1354 .4
VOLUME OF WET SOIL (Cms) 892.29 892.29 | 892.29 892.29 | 892.29
BULK DENSITY (t/m3) 1.407 1.624 1.805 1.691 1.518
MOISTURE CONTENT (%) 23.65 28.31 33.24 38.54 43.48
DRY DENSITY (t/ms) 1.138 1.266 1.354 1.221 1.058
WEIGHT OF DRY SOIL (gn) 1015 1130 1208 1089 944
VOLUME OF DRY SOIL (cms) 399 444 475 428 371
VOLUME OF VOIDS (Cms) 493 449 418 465 522
VOID RATIO (-) 1.237 1.011 0.880 1.086 1.407
POROSITY (%) 55.305 50.283 | 46.809 52.063 | 58.451
ZAV.C (tm?) 1.589 1.480 | 1.379 1285 | 1.208
1.80
1.60 <<
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APPENDIX G
Ground Water and Soil Chemical Properties



o PT. GEOSERVICES Ltd. vV iaAN
227 ENVIRONMENTAL LABORATORIES e

JI. Sukajadi No.227, Bandung 40153, Phone : (022) 203 8468-69, Fax (022) 203 D404, email : envdivi@geoservices.co.id

CERTIFICATE OF ANALYSIS COA 58

NO : GS.COA.06.2017.107 Terbitan : A
TESTING FACILITY : BANDUNG Revisi  :00
JOB NO. :17/107
CLIENT : PT. WAHANA GUNA MANDIRI
DATE RECEIVED : 22 May 2017
SAMPLED BY : Client.
TIME OF ANALYSIS : Commenced 23 May 2017 until 08 June 2017.
TEST METHOD : Waters analyzed in accordance with the procedures published by the American Public

Health Association (APHA, 2012), PT. Geoservices Environmental Laboratories WILAB 5.0.

Lab. No : B001
Client ID : BH—01 DEPTH 28.5 m

Parameter Unit Result Method
Acidity (as CaCOs) mg/L 133 APHA 2310 B - 2012
Total Alkalinity (as CaCQOs) mg/L 95 APHA 2320 B - 2012
Hydrogen Sulphide (H,S) mg/L 0.21 APHA 4500 S* D - 2012
Chloride (Cl) mg/L 21 APHA 4500 CI'-C - 2012
Sulfate (SO,) mg/L 36 APHA 4500 SO, E - 2012
Organic Matter (by KMnQy,) mg/L 366 SNI 06 - 6989.22 - 2004

Bandung, 08 June 2017

Checked Approved Signatory
Rika Rachmawati Lasmijati Kosasih
Analyst Laboratory Manager
page 1 of 1

The results of these tests relate only to the sample(s) submitted. This report shall not be reproduced except in full without the written approval of the testing laboratory
[Hasil analisa ini hanya berlaku untuk sampel yang diterima. Laporan ini tidak boleh direproduksi sebagian tanpa ijin tertulis dari laboratorium penguji]



(e PT. GEOSERVICES Ltd. VAN
"= ENVIRONMENTAL LABORATORIES s

JI. Sukajadi No.227, Bandung 40153, Phone : (022) 203 8468-69, Fax (022) 203 D404, email : envdiv@geoservices.co.id

CERTIFICATE OF ANALYSIS COA5S8

NO : GS.COA.06.2017.112 Terbitan : A
TESTING FACILITY : BANDUNG Revisi :00
JOB NO. :17/112
CLIENT : PT. WAHANA GUNA MANDIRI
DATE RECEIVED : 30 May 2017
SAMPLED BY : Client.
TIME OF ANALYSIS : Commenced 31 May 2017 until 09 June 2017.
TEST METHOD : Waters analyzed in accordance with the procedures published by the American Public

Health Association (APHA, 2012), PT. Geoservices Environmental Laboratories WILAB 5.0.

Lab. No : B 001
Client 1D : BH—02 DEPTH 10.20 m

Parameter Unit Result Method
Acidity (as CaCQs) mg/L 18 APHA 2310 B - 2012
Total Alkalinity (as CaCQOs;) mg/L 328 APHA 2320 B - 2012
Chloride (Cl) mg/L 31 APHA 4500 CI'-C - 2012
Sulfate (SOy) mg/L 34 APHA 4500 SO, E - 2012
Organic Matter (by KMnQy,) mg/L 702 SNI 06 - 6989.22 - 2004

“This Report is to replace Report dated 12 June 2017”

page 1 of 2
The results of these tests relate only to the sample(s) submitted. This report shall not be reproduced except in full without the written approval of the testing laboratory
[Hasil analisa ini hanya berlaku untuk sampel yang diterima. Laporan ini tidak boleh direproduksi sebagian tanpa ijin tertulis dari laboratorium penguji]



- 9 PT. GEOSERVICES

=57 ENVIRONMENTAL LABORATORIES

1. Sukajadi No. 227, Bandung 40133, Phone : (022) 203 8463-69, Fax (022) 203 0404, Email : envdiviggooservices.co il

CERTIFICATE OF ANALYSIS

NO : GS.COA.06.2017.112

TESTING FACILITY : BANDUNG

COA5.8

Terbitan : A
Revisi : 00

JOB NO. :17/112
CLIENT : PT. WAHANA GUNA MANDIRI
DATE RECEIVED : 30 May 2017
SAMPLED BY : Client.
TIME OF ANALYSIS : Commenced 31 May 2017 until 09 June 2017.
TEST METHOD : Waters analyzed in accordance with the procedures published by the American Public
Health Association (APHA, 2012), PT. Geoservices Environmental Laboratories WILAB 5.0.
Lab. No : B001
Client 1D : BH—02 DEPTH 10.20 m
Parameter Unit Result Method
Hydrogen Sulphide (H,S) mg/L 28 IK 5 Bab 6.50

Checked

Rika Rachmawati

Analyst

“This Report is to replace Report dated 12 June 2017"”

Bandung, 13 June 2017

/Ln frl—
i

Approved Signatory
Lasmijati Kosasih
Laboratory Manager

page 2 of 2

The results of these tests relate only to the sample(s) submitted. This report shall not be reproduced except in full without the written approval of the testing laboratory
[Hasil analisa ini hanya berlaku untuk sampel yang diterima. Laporan ini tidak boleh direproduksi sebagian tanpa ijin tertulis dari laboratorium penguiji]



(o PT. GEOSERVICES L.td. vV KAN
X . ENVIRONMENTAL LABORATORIES T

JI. Sukajadi No.227, Bandung 40153, Phone : (022) 203 8468-69, Fax (022) 203 D404, email : envdiv@geoservices.co.id

CERTIFICATE OF ANALYSIS COA5S8

NO : GS.COA.06.2017.113 Terbitan : A
TESTING FACILITY : BANDUNG Revisi  :00
JOB NO. :17/113
CLIENT : PT. WAHANA GUNA MANDIRI
DATE RECEIVED : 30 May 2017
SAMPLED BY : Client.
TIME OF ANALYSIS : Commenced 31 May 2017 until 12 June 2017.
TEST METHOD : Waters analyzed in accordance with the procedures published by the American Public

Health Association (APHA, 2012), PT. Geoservices Environmental Laboratories WILAB 5.0.

Lab. No : B001
Client ID : BH—03 DEPTH 20.00 m

Parameter Unit Result Method
Acidity (as CaCOs) mg/L 104 APHA 2310 B - 2012
Total Alkalinity (as CaCQOzs) mg/L 132 APHA 2320 B - 2012
Chloride (Cl) mg/L 94 APHA 4500 CI'-C - 2012
Sulfate (SO,) mg/L 104 APHA 4500 SO, E - 2012
Organic Matter (by KMnQOj,) mg/L 304 SNI 06 - 6989.22 - 2004

page 1 of 2
The results of these tests relate only to the sample(s) submitted. This report shall not be reproduced except in full without the written approval of the testing laboratory
[Hasil analisa ini hanya berlaku untuk sampel yang diterima. Laporan ini tidak boleh direproduksi sebagian tanpa ijin tertulis dari laboratorium penguji]



- 9 PT. GEOSERVICES

=57 ENVIRONMENTAL LABORATORIES

1. Sukajadi No. 227, Bandung 40133, Phone : (022) 203 8463-69, Fax (022) 203 0404, Email : envdiviggooservices.co il

CERTIFICATE OF ANALYSIS COA58

NO : GS.COA.06.2017.113 Terbitan : A
TESTING FACILITY : BANDUNG Revisi  :00
JOB NO. :17/113
CLIENT : PT. WAHANA GUNA MANDIRI
DATE RECEIVED : 30 May 2017
SAMPLED BY : Client.
TIME OF ANALYSIS : Commenced 31 May 2017 until 12 June 2017.
TEST METHOD : Waters analyzed in accordance with the procedures published by the American Public

Health Association (APHA, 2012), PT. Geoservices Environmental Laboratories WILAB 5.0.

Lab. No : B001
Client ID : BH—03 DEPTH 20.00 m

Parameter Unit Result Method
Hydrogen Sulphide (H,S) mg/L 2 IK'5 Bab 6.50

Bandung, 13 June 2017

Checked Approved Signatory
Rika Rachmawati Lasmijati Kosasih
Analyst Laboratory Manager
page 2 of 2

The results of these tests relate only to the sample(s) submitted. This report shall not be reproduced except in full without the written approval of the testing laboratory
[Hasil analisa ini hanya berlaku untuk sampel yang diterima. Laporan ini tidak boleh direproduksi sebagian tanpa ijin tertulis dari laboratorium penguji]



Form no. (No. formulir) 1

METODE UJI FORM (FORMULIR) Issue/Revision (repitanRevis)
(Method) Tanggal Revisi Jo1 06 2017
ASTM G 51 RESULT OF (s pencudian)

ACIDITY / ALKANITY P01 o5 raen 1ty
Project (contoh dari) : Soil Investigation And Topography
Type of sSample (jenis contoh) : Tanah @/ DS ( terganggu ) - Dat Date of (ranggar)
Location (qyasi) : CCPP Alt.2 Riau - Sample accepted (contoh diterima) 01 06 2017
Clent - Sample tested conon dice) : 02 06 2017

- Test finished (conto selesai dites) 07062017

HASIL ANALISA KIMIA DARI CONTOH KERING ( 105 °C ) DALAM % BERAT :

No. of sample (o, contoh) !

BH 01
Depth/ Elevation (cdataman/ Elevasi ) 29.00 - 29.30
W (weight) mg 5000.00
Titrarisi P Acidity ( TPAc) 0.10
Titrarisi P Alkalinity ( TPA ) 0.30
Titrarisi M Alkalinity ( TMA ) 0.01
NaOH 0.1082
Hecl 61.000
P Acidity = (60000 / W) x (TPAc x NaOH ) (mg/Kg CO3) 64.92
P Alkalinity = ( 72,135/ W ) x ( TPA x Hel ) (mg/Kg HCO3) 264.01
Checked by supervisor (Diperiksa oleh penyelia) Tested by technician pgiapkan oleh teknisi)

Date (Tanggal) : Date (Tanggal) .
Name and SigN (ama dan tanda tangan) © Name and Sign (ama dan anda tangan) ©




Form no. (No. formulir) 2

METODE UJI FORM (FORMULIR) Issue/Revision (reritanResi

(Method) Tanggal Revisi 0106 2017

RESULT OF yasi. pencuaian)
SULPHUR TRIOXIDE s,

Page 2 Of 5 (Halaman 2 dari 5)

Project (contoh dari) : Soil Investigation And Topography

Type of Sample (Jenis contoh) : Tanah (m/ DS ( terganggu ) - Date (« Date of (Tanggal)

Location (lokasi) : CCPP Alt.2 Riau - Sample accepted (Contoh diterima) : 01062017
Clent : - Sample tested (conton dites) : 02 062017

- Test finished (contoh selesai dites) : 07 06 2017

HASIL ANALISA KIMIA DARI CONTOH KERING ( 105 °C ) DALAM % BERAT :

No. of sample (o, contoh) !
BH 01

Depth/ Elevation (kcdataman/ Elevasi ) 29.00 - 29.30
W (weight) mg/1 10.0
Kehilangan berat ( Kb ) mg/1 0.0007
Berat sampel dalam 50 ml 13.7100
N (normality) 13.7400
Sulfur Trioxide (S) ppm=( Kb/ W )x 1000 x N 9.62
Sulfur Trioxide (S) % =( Kb/W )x 1000 x N (mg/Kg) 0.00962
Checked by supervisor (Diperiksa oleh penyelia) Tested by technician pigapkan olch teknisi)

Date (rangga : Date (rungga :
Name and SigN (m dan tanda tangan - Name and Sign (Nama dan tanda tangan -




Form no. (No. formulir) 3
METODE UJI FORM (FORMUUR) Issue/Revision (Terbitan/Revisi)
(Method) Tanggal Revisi 0106 2017
ASTM C 114 -05 RESULT OF (asi pencuian) bae 3015
age S 0T O (Halaman 3 dari 5)
SOLUBLE KLORIDA (¢,
Project (contoh dari) : Soil Investigation And Topography
Type of Sample (Jenis contoh) : Tanah (mﬁ‘)'/ DS ( terganggu ) Date of (Tanggal)
Location (lokasi) : CCPP Alt.2 Riau - Sample accepted (Contoh diterima) 0106 2017
Clent - Sample tested (conton dites) 02 06 2017
07 06 2017

- Test ﬁnlShed (Contoh selesai dites)

HASIL ANALISA KIMIA DARI CONTOH KERING ( 105 °C ) DALAM % BERAT :

No. of sample (No. contoh) !

BH 01
Dep‘[h/ Elevation (Kedalaman/ Elevasi ) (m) 29.00 - 29.30
V (volume) ml. 0.200
N (normality) 0.0480
W (weight) g. 5.0627
Soluble Klorida (CL) % =3,5453xVxN/W 0.0067
Soluble Klorida ( CL ) ppm (mg/kg) 67.32

Checked by supervisor (Diperiksa oleh penyelia)
Date (Tanggal) :
Name and $ign (ama dan tanda tangan) *

Tested by technician (Disiapkan oleh teknisi)

Date (Tanggal) :

Name and SigN (ama dan tanda angan)




Form no. o, formuii 4
METODE UJI FORM (FORMULIR) Issue/Revision (repitanRevis)
(Method) Tanggal Revisi 0106 2017
ASTM RESULT OF (asi pencudian)
SOLUBLE SULFAT (05, P90 4 15 e i
Project (contoh dari) : Soil Investigation And Topography
Type of sample (renis contoh) : Tanah @/ DS ( terganggu ) Date of (tanggan)
Location g . CCPP Alt.2 Riau - Sample accepted (conon dterimy 01 062017
Clent - Sample tested (conen dics) : 02 06 2017
- Test finished (contoh sclesai dites) : 0706 2017

HASIL ANALISA KIMIA DARI CONTOH KERING ( 105 °C ) DALAM % BERAT :

1

No. of sample (o, contoh)

BH 01
Dep‘[h/ Elevation (Kedalaman/ Elevasi ) 29.00 - 29.30
W (weight) g 10.000
Kehilangan berat ( Kb ) 34.3000
% Kehilangan berat =N x ( Kb/ W) x 100 % 0.0024
N (normality) 0.0007
Soluble Sulfat (SO3 ) ppm =( Kb/ W )x 10.000 24.01

Checked by supervisor (Diperiksa oleh penyelia)

Date (Tanggal) :

Name and SigN (ama dan tanda angan)

Tested by technician (Disiapkan oleh teknisi)
Date (Tanggal) :
Name and SigN (ama dan tanda tangan)




Form no. o, formuii 5
METODE UJI FORM (FORMULIR) Issue/Revision (repitanRevis)
(Method) Tanggal Revisi 0106 2017
ASTM D 2974 RESULT OF (HASIL PENGUJIAN)
ORGANIC CONTENT & PH 208 8018 poimensars

Project (contoh dari) : Soil Investigation And Topography
Type of sample (jeuis conton) : Tanah g/ DS ( terganggu ) - Date of (rangea
Location (s : CCPP Alt.2 Riau - Sample accepted (conon dierimay 01 062017
Clent : - Sample tested (conon die) : 02 06 2017

- Test finished (contoh sclesai dites) - 0706 2017

HASIL ANALISA KIMIA DARI CONTOH KERING ( 105 °C ) DALAM ppm (mg/kg) :

No. of sample (o, contoh) !

BH 01
Depth/ Elevation (eqataman/ Elevasi ) () 29.00 - 29.30
W1 (weight) g. 30.6509
W 2 (weight) g. 30.5547
W 3 (weight) g. =W 1-W2 0.0962
W 4 (weight) g. 29.5816
W 5 (weight) g. =W 1-W4 1.0693
Organic Content % =(W3/W5)x100% 9.00
PH ( Reaksi) 9.68
Checked by supervisor (Diperiksa oleh penyelia) Tested by technician psiapkan oleh teknisi)

Date (Tanggal) : Date (Tanggal) :
Name and SigN (ama dan tanda tangan) © Name and SigN (ama dan tanda tangan) ©




Form no. (No. formulir) 1

METODE UJI FORM (FORMULIR) Issue/Revision (repitanRevis)
(Method) Tanggal Revisi |05 Juni 2017
ASTM G 51 RESULT OF (s pencudian)

ACIDITY / ALKANITY Page 1913 o 1t
Project (contoh dari) : Soil Investigation And Topography
Type of sample (jenis contoh) : Tanah g/ DS ( terganggu ) - Date of (1anggal)
Location egasi . CCPP Alt.2 Riau - Sammple accepted (congh dierma - 05 Juni 2017
Clent - Sample tested (conon dics : 06 Juni 2017

- Test finished (conton selesa dites) : 12 Juni 2017

HASIL ANALISA KIMIA DARI CONTOH KERING ( 105 °C ) DALAM % BERAT :

No. of sample (o, contoh) 2

BH 02
Depth/ Elevation (cdataman/ Elevasi ) 9.70 - 10.00
W (weight) mg 5000.00
Titrarisi P Acidity ( TPAc) 0.10
Titrarisi P Alkalinity ( TPA ) 0.30
Titrarisi M Alkalinity ( TMA ) 0.01
NaOH 0.1090
Hecl 61.650
P Acidity = (60000 / W) x ( TPAc x NaOH ) (mg/Kg CO3) 66.05
P Alkalinity = ( 72,135/ W ) x ( TPA x Hel ) (mg/Kg HCO3) 266.83
Checked by supervisor (Diperiksa oleh penyelia) Tested by technician pgiapkan oleh teknisi)

Date (Tanggal) : Date (Tanggal) .
Name and SigN (ama dan tanda tangan) © Name and Sign (ama dan anda tangan) ©




METODE UJI FORM (FORMULIR)
(Method)

RESULT OF yasi. pencuaian)
SULPHUR TRIOXIDE s,

Form no. (No. formulir) 2

Issue/Revision (reritanRevisi

Tanggal Revisi 05 Juni 2017

Page 2 Of 5 (Halaman 2 dari 5)

Project (contoh dari) : Soil Investigation And Topography

Type of Sample (Jenis contoh) : Tanah (m/ DS ( terganggu ) - Date Of(Tanggal)

Location (lokasi) : CCPP Alt.2 Riau - Sample accepted (Contoh diterima) : 05 Juni 2017
Clent : - Sample tested (conton dites) : 06 Juni 2017

- Test finished (contoh selesai dites) : 12 Juni 2017

HASIL ANALISA KIMIA DARI CONTOH KERING ( 105 °C ) DALAM % BERAT :

No. of sample (o, contoh) 2
BH 02
Depth/ Elevation (kcdataman/ Elevasi ) 9.70 - 10.00
W (weight) mg/1 10.0
Kehilangan berat ( Kb ) mg/1 0.0007
Berat sampel dalam 50 ml 13.7110
N (normality) 13.7410
Sulfur Trioxide (S) ppm=( Kb/W )x 1000 x N 9.76
Sulfur Trioxide (S) % =( Kb/W )x 1000 x N (mg/Kg) 0.00976
Checked by supervisor (Diperiksa oleh penyelia) Tested by technician pigapkan olch teknisi)

Date (Tanggal) - Date (Tanggal) -

Name and SigN (m dan tanda tangan - Name and Sign (Nama dan tanda tangan -




FOI'ITI no. (No. formulir) 3
METODE UJI FORM (FORMUUR) Issue/Revision (Terbitan/Revisi)
(Method) Tanggal Revisi 05 Juni 2017
ASTM C 114 - 05 RESULT OF (yasiL penudian)

SOLUBLE KLORIDA

Page 3 of 5 (Halaman 3 dari 5)
CL)

Project (contoh dari) : Soil Investigation And Topography
Type of sample (Jenis contoh) + Tanah (m/ DS (terganggu) Date of (Tanggal)
Location (lokasi) : CCPP Alt.2 Riau - Sample accepted (Contoh diterima)

Clent

05 Juni 2017

- Sample tested (conton dites) : 06 Juni 2017

- Test ﬁnlShed (Contoh selesai dites)

12 Juni 2017

HASIL ANALISA KIMIA DARI CONTOH KERING ( 105 °C ) DALAM % BERAT :

No. of sample (o, contoh) 2

BH 02
Dep‘[h/ Elevation (Kedalaman/ Elevasi ) (m) 9.70 - 10.00
V (volume) ml. 0.200
N (normality) 0.0480
W (weight) g. 5.0721
Soluble Klorida (CL) % =3,5453xVxN/W 0.0067
Soluble Klorida ( CL ) ppm (mg/kg) 67.19

Checked by supervisor (Diperiksa oleh penyelia)
Date (Tanggal) :
Name and $ign (ama dan tanda tangan) *

Tested by technician (Disiapkan oleh teknisi)
Date (Tanggal) :
Name and SigN (ama dan tanda angan)




Form no. o, formuii 4
METODE UJI FORM (FORMULIR) Issue/Revision (repitanRevis)
(Method) Tanggal Revisi 05 Juni 2017
ASTM RESULT OF (asi pencudian)
SOLUBLE SULFAT (5 P90 4 o5 aoenscoty
Project (contoh dari) : Soil Investigation And Topography
Type of sample (jenis contoh) : Tanah e/ DS ( terganggu ) Date of (Tanggal)
Location (s : CCPP Alt.2 Riau - Sample accepted (conon dierimyy - 05 Juni 2017
Clent - Sample tested (conton gites) : 06 Juni 2017
- Test finished (conton selesai dites) : 12 Juni 2017

HASIL ANALISA KIMIA DARI CONTOH KERING ( 105 °C ) DALAM % BERAT :

2

No. of sample (o, contoh)

BH 02
Dep‘[h/ Elevation (Kedalaman/ Elevasi ) 9.70 - 10.00
W (weight) g 10.000
Kehilangan berat ( Kb ) 34.4200
% Kehilangan berat =N x ( Kb/ W) x 100 % 0.0024
N (normality) 0.0007
Soluble Sulfat (SO3 ) ppm =( Kb/ W )x 10.000 24.44

Checked by supervisor (Diperiksa oleh penyelia)

Date (Tanggal) :

Name and SigN (ama dan tanda angan)

Tested by technician (Disiapkan oleh teknisi)
Date (Tanggal) :
Name and SigN (ama dan tanda tangan)




Form no. o, formuii 5
METODE UJI FORM (FORMULIR) Issue/Revision (repitanRevis)
(Method) Tanggal Revisi 05 Juni 2017
ASTM D 2974 RESULT OF (HASIL PENGUJIAN)
ORGANIC CONTENT & PH 200 5018 timns ory

Project (contoh dari) : Soil Investigation And Topography
Type of sample (jeuis conton) : Tanah g/ DS ( terganggu ) - Date of (rangea
Location e . CCPP Alt.2 Riau - Sample accepted conon dieima 05 Juni 2017
Clent : - Sample tested (conton dites) : 06 Juni 2017

- Test finished (conton selesai dites) - 12 Juni 2017

HASIL ANALISA KIMIA DARI CONTOH KERING ( 105 °C ) DALAM ppm (mg/kg) :

No. of sample (o, contoh) 2

BH 02
Depth/ Elevation (eqataman/ Elevasi ) () 9.70 - 10.00
W1 (weight) g. 30.6513
W 2 (weight) g. 30.5539
W 3 (weight) g. =W 1-W2 0.0974
W 4 (weight) g. 29.5818
W 5 (weight) g. =W 1-W4 1.0695
Organic Content % =(W3/W5)x100% 9.11
PH ( Reaksi) 9.62
Checked by supervisor (Diperiksa oleh penyelia) Tested by technician psiapkan oleh teknisi)

Date (Tanggal) : Date (Tanggal) :
Name and SigN (ama dan tanda tangan) © Name and SigN (ama dan tanda tangan) ©




Form no. (No. formulir) 1

METODE UJI FORM (FORMULIR) Issue/Revision (repitanRevis)
(Method) Tanggal Revisi |05 Juni 2017
ASTM G 51 RESULT OF (s pencudian)

ACIDITY / ALKANITY Page 1913 o 1t
Project (contoh dari) : Soil Investigation And Topography
Type of sample (jenis contoh) : Tanah g/ DS ( terganggu ) - Date of (1anggal)
Location egasi . CCPP Alt.2 Riau - Sammple accepted (congh dierma - 05 Juni 2017
Clent - Sample tested (conon dics : 06 Juni 2017

- Test finished (conton selesa dites) : 12 Juni 2017

HASIL ANALISA KIMIA DARI CONTOH KERING ( 105 °C ) DALAM % BERAT :

No. of sample (o, contoh) 3

BH 03
Depth/ Elevation (cdataman/ Elevasi ) 20.00 - 20.30
W (weight) mg 5000.00
Titrarisi P Acidity ( TPAc) 0.10
Titrarisi P Alkalinity ( TPA ) 0.30
Titrarisi M Alkalinity ( TMA ) 0.01
NaOH 0.1081
Hecl 61.595
P Acidity = (60000 / W) x ( TPAc x NaOH ) (mg/Kg CO3) 65.51
P Alkalinity = ( 72,135/ W ) x ( TPA x Hel ) (mg/Kg HCO3) 266.59
Checked by supervisor (Diperiksa oleh penyelia) Tested by technician pgiapkan oleh teknisi)

Date (Tanggal) : Date (Tanggal) .
Name and SigN (ama dan tanda tangan) © Name and Sign (ama dan anda tangan) ©




Form no. (No. formulir) 2

METODE UJI FORM (FORMULIR) Issue/Revision (reritanResi

(Method) Tanggal Revisi 05 Juni 2017

RESULT OF yasi. pencuaian)
SULPHUR TRIOXIDE s,

Page 2 Of 5 (Halaman 2 dari 5)

Project (contoh dari) : Soil Investigation And Topography

Type of Sample (Jenis contoh) : Tanah (m/ DS ( terganggu ) - Date Of(Tanggal)

Location (lokasi) : CCPP Alt.2 Riau - Sample accepted (Contoh diterima) : 05 Juni 2017
Clent : - Sample tested (conton dites) : 06 Juni 2017

- Test finished (contoh selesai dites) : 12 Juni 2017

HASIL ANALISA KIMIA DARI CONTOH KERING ( 105 °C ) DALAM % BERAT :

No. of sample (o, contoh) 3
BH 03
Depth/ Elevation (kcdataman/ Elevasi ) 20.00 - 20.30
W (weight) mg/1 10.0
Kehilangan berat ( Kb ) mg/1 0.00069
Berat sampel dalam 50 ml 13.7130
N (normality) 13.7410
Sulfur Trioxide (S) ppm=( Kb/W )x 1000 x N 9.48
Sulfur Trioxide (S) % =( Kb/W )x 1000 x N (mg/Kg) 0.00948
Checked by supervisor (Diperiksa oleh penyelia) Tested by technician pigapkan olch teknisi)

Date (rangga : Date (rungga :
Name and SigN (m dan tanda tangan - Name and Sign (Nama dan tanda tangan -




METODE UJI FORM (FORMULIR)
(Method)
ASTM C 114 -05 RESULT OF (asi pencuian)

SOLUBLE KLORIDA

cL)

Form no. (No. formulir) 3
Issue/Revision (Terbitan/Revisi)
Tanggal Revisi 05 Juni 2017

Page 3 of 5 (Halaman 3 dari 5)

Project (contoh dari) : Soil Investigation And Topography
Type of sample (Jenis contoh) + Tanah (m/ DS (terganggu) Date of (Tanggal)
Location (lokasi) : CCPP Alt.2 Riau - Sample accepted (Contoh diterima)

Clent

- Sample tested (conton dites)

- Test ﬁnlShed (Contoh selesai dites)

05 Juni 2017
06 Juni 2017
12 Juni 2017

HASIL ANALISA KIMIA DARI CONTOH KERING ( 105 °C ) DALAM % BERAT :

No. of sample (o, contoh) 3

BH 03
Dep‘[h/ Elevation (Kedalaman/ Elevasi ) (m) 20.00 - 20.30
V (volume) ml. 0.200
N (normality) 0.0481
W (weight) g. 5.0762
Soluble Klorida (CL) % =3,5453xVxN/W 0.0067
Soluble Klorida ( CL ) ppm (mg/kg) 67.29

Checked by supervisor (Diperiksa oleh penyelia)
Date (Tanggal) :
Name and $ign (ama dan tanda tangan) *

Tested by technician (Disiapkan oleh teknisi)

Date (Tanggal) :

Name and SigN (ama dan tanda angan)




METODE UJI FORM (FORMULIR)
(Method)
ASTM RESULT OF (asi pencudian)

SOLUBLE SULFAT 03,

Form no. (No. formulir) 4
Issue/Revision (Terbitan/Revisi)
Tanggal Revisi 05 Juni 2017

Page 4 of 5 (Haiaman 4 dari 5)

Project (contoh dari) : Soil Investigation And Topography

Type of Sample (Jenis contoh) : Tanah (ﬁSﬁT/ Ds ( terganggu ) Date of (Tanggal)

Location (lokasi) : CCPP Alt.2 Riau - Sample accepted (Contoh diterima)
Clent : - Sample tested (conton dites)

- Test ﬁnlShed (Contoh selesai dites)

05 Juni 2017
06 Juni 2017
12 Juni 2017

HASIL ANALISA KIMIA DARI CONTOH KERING ( 105 °C ) DALAM % BERAT :

No. of sample (o, contoh) 3
BH 03
Depth/ Elevation cdataman/ Elevasi ) 20.00 - 20.30
W (weight) g 10.000
Kehilangan berat ( Kb ) 34.4300
% Kehilangan berat =N x (Kb /W) x 100 % 0.0025
N (normality) 0.0007
Soluble Sulfat (SO3 ) ppm =( Kb/ W )x 10.000 24.62
Checked by supervisor (Diperiksa oleh penyelia) Tested by technician psiapkan oleh teknisi)

Date (rangga Date (rangga :

Name and Sign (ma dan tanda tangan) - Name and Sign (uma dan anda tangan) -




Form no. o, formuii 5
METODE UJI FORM (FORMULIR) Issue/Revision (repitanRevis)
(Method) Tanggal Revisi 05 Juni 2017
ASTM D 2974 RESULT OF (HASIL PENGUJIAN)
ORGANIC CONTENT & PH 200 5018 timns ory

Project (contoh dari) : Soil Investigation And Topography
Type of sample (jeuis conton) : Tanah g/ DS ( terganggu ) - Date of (rangea
Location e . CCPP Alt.2 Riau - Sample accepted conon dieima 05 Juni 2017
Clent : - Sample tested (conton dites) : 06 Juni 2017

- Test finished (conton selesai dites) - 12 Juni 2017

HASIL ANALISA KIMIA DARI CONTOH KERING ( 105 °C ) DALAM ppm (mg/kg) :

No. of sample (o, contoh) 3

BH 03
Depth/ Elevation (eqataman/ Elevasi ) () 20.00 - 20.30
W1 (weight) g. 30.6521
W 2 (weight) g. 30.5539
W 3 (weight) g. =W 1-W2 0.0982
W 4 (weight) g. 29.5817
W 5 (weight) g. =W 1-W4 1.0704
Organic Content % =(W3/WS5)x100% 9.17
PH (Reaksi ) 9.66
Checked by supervisor (Diperiksa oleh penyelia) Tested by technician psiapkan oleh teknisi)

Date (Tanggal) : Date (Tanggal) :
Name and SigN (ama dan tanda tangan) © Name and SigN (ama dan tanda tangan) ©




APPENDIX H
Photo Documentation



Section of Survey : Powerplant Date : May 10- 25, 2017
Type of Measurement :  Traverse, Detail, Long Section, Cross
Section & Leveling

Documentation Additional Notes

Scope of Work:
Establishment of BM & CP.

Leveling measurement
from reference BM to
GFPP site.

Traverse measurement at
power plant area.

Detailed survey at power
plant area.

Measurement position of
Borehole, Geolectrical &
Test Pit




BH-ID : BH-01 Date 1 May 11-16, 2017

Location T Coordinates . 780533.75E,59873.54S
Total Depth : 30m Elevation : 28.62m
Documentation Additional Notes

The field drilling work
assignments including:

Preperation:

- site clearing
- equipment moving
- site set-up

drilling work:

- Core sampling

- Geotechnical field
testing (SPT,
permeability test)

- Geological
description of core
sample




BH-ID : BH-03 Date : May 23 - 26, 2017

Location Lo Coordinates . 780566.52 E, 59551.52 S
Total Depth : 30m Elevation : 31.05m
Documentation Additional Notes

The field drilling work
assignments
including:

Preperation:

- site clearing

- equipment moving
- site set-up

drilling work:

- Core sampling

- Geotechnical field
testing (SPT,
permeability test)

- Geological
description of core
sample




BH-ID : BH-02 Date 1 May17-21, 2017

Location . Coordinates . 780544.97 E,59711.44 S
Total Depth :30m Elevation : 2897m
Documentation Additional Notes

The field drilling work
assignments including:

Preperation:

- site clearing
- equipment moving
- site set-up

drilling work:

- Core sampling

- Geotechnical field
testing (SPT,
permeability test)

- Geological description
of core sample




Geoelectrical : GL-1,GL-2 & GL-3 Date : May 31-June 02, 2017
Location D - coordinates : Same with Borehole
Penetration : 100 m Elevation : Same with Borehole

The field survey work
assignments
including:

Preperation:
- site orientation
- equipment setup

Survey work:

- Spreading cable
- Installation of
electrode

- Data recording




Riau 275 MW Gas Combined Cycle Power Plant IPP '
ESIA - Process Description JACOBS

Appendix D. Preliminary Labour Mobilisation Schedule

AMO039100-400-GN-RPT-1002 Rev 1



Project Name: Indonesia Riau Project

DIRECT LABOR MOBILIZATION SCHEDULE (preliminary)

CONSTRUCTION PERIOD

NO DESCRIPTION PEAK TOTAL 2016 2017 2018 2019
. TIME | MAN-MTH | DEC | JAN FEB | MAR | APR [ MAY | JUN JUL | AUG | SEP | OCT | NOV | DEC | JAN FEB [ MAR | APR | MAY [ JUN JUL | AUG | SEP | OCT | NOV | DEC | JAN FEB [ MAR | APR | MAY | JUN JUL
=l 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17( \1-&/\19 20 21 22 23 24 25 26 27 28 29 30 31

© LOCAL 10,374 - 37 38 47 50 55 59 64| 111 | 201 | 275 348 | 459 | 543 | 654 771 | 819 923, 956 %905 864 | 739 | 573 | 393 | 283 | 156 39 14 - - - -
C |FOREMAN Civil/Building Foreman 11 171 - 2 3 4 5 5 6 6 9 9 10 10 11 11 10 10 9 §\ 8 7 7 6 3 2 - - - - - - -
9] Steel Structure Foreman 1 6 - - - - - - - - - - 1 1 1 1 1 1 - - - R - R - R N R N R R R R R
C Mechanical Foreman 17 133 - - - - - - - - - - - - 2 3 4 8 12 17 17 17 17 17 12 5 2 - - - - - - -
c Piping Foreman 8 83 - - - - - - - - - - - 2 4 5 5 8 8 8 8 8 8 7 5 3 2 2 - - B . B B
9] Welding Foreman 8 62 - - - - - - - - - - - 1 2 3 3 3 6 6 7 8 8 6 3 2 2 2 N R N R R R
C Tank Foreman 2 10 - - - - - - - - - - - - 1 1 1 1 2 2 1 1 - - - - - - - - - _ - -
9] Electrical Foreman 6 60 - - - - - - - - - - - 1 2 2 5 5 6 6 6 6 6 5 5 2 2 1 - R N R R R
C Instrument Foreman - - - - - - - - - - - - - - - - - - - R R R - R R R N R R R R R
9] Painting Foreman 3 18 - - - - - - - - - - - - - - - - 1 1 1 1 1 2 3 3 3 3 1 R R R R R
C Insulation Foreman 2 15 - - - - - - - - - - - - - - - - - - 1 1 1 1 1 2 2 2 2 2 - - - -
9] HVAC Foreman 11 70 - - - - - - - - - - - - 2 4 6 7 10 11 11 10 7 2 N R N R R R R R R
C |MECHANICAL Mechanical Fitter 45 417 - - - - - - - - - - - - - 7 14 20 28 35 42 45 45 45 45 42 28 14 7 R R R R R
c Iron Worker 42 402 - - - - - - - - - - - 2 5 12 18 27 32 35 42 41 40 39 37 34 22 11 5 - - - - -
C Refractory Layer - - - - - - - - - - - - - - - R - R - R - R N R N R R R R R R R
C Castable Worker - - - - - - - - - - - - - - R R - R - B N R N R B R R R B _ R R R _
C |PIPING Pipe Fitter(Class A) 45 368 - - - - - - - - - - - 8 12 16 20 24 32 45 45 45 45 32 18 10 8 8 - - - - - -
C Pipe Fitter(Class B) 26 161 - - - - - - - - - - - - 4 9 14 23 25 26 26 19 11 4 - R - R N R R R R R
c Pipe Welder(Class A) 56 446 - - - - - - - - - - - 8 12 16 24 32 40 56 56 56 56 43 18 13 8 8 - - - B B B
C Pipe Welder(Class B) 12 71 - - - - - - - - - - - 3 3 6 7 11 12 12 9 6 2 R R R R R R R R R R
C Plate Welder(Class A) 5 24 - - - - - - - - - - - - 1 2 4 4 5 5 2 1 - - - - - _ _ _ _ _ _ _
C Plate Welder(Class B) 16 160 - - - - - - - - - - - 2 4 7 9 13 13 15 16 16 16 15 14 8 6 5 1 R N R R R
C Steel Fabricator 11 95 - - - - - - - - - - - - - 2 4 5 5 8 11 11 11 11 11 7 5 3 1 R R R R R
c Rigger 44 398 - - - - - - - - - - - 4 9 17 22 31 35 40 44 44 43 36 29 19 13 9 4 - - - - -
C |INSULATION Insulator 14 145 - - - - - - - - - - - - 2 4 6 7 9 11 13 14 14 12 9 11 11 11 7 4 R R R R
C Tin Smith 5 36 - - - - - - - - - - - - - - - - - - 2 2 3 5 5 5 5 5 2 2 - - - -
C |PAINTING Painter 8 46 - - - - - - - - - - - - - - - - 1 1 3 3 5 8 8 8 7 2 B B B B B _
C Sign Painter - - - - - - - - - - - - - - - - - - - R - R R R N R R R N R R R R R
9] Sand Blaster 5 27 - - - - - - - - - - - - - - - - 1 1 2 2 3 5 5 5 2 1 - B B B B B
C |HVAC HVAC Duct Worker 16 89 - - - - - - - - - - - - 2 4 6 8 9 16 16 16 8 4 N R N R N R R R R R
9] Plumber 5 31 - - - - - - - - - - - - 1 2 2 3 5 5 5 4 3 1 - . . B B B B B B .
C |ELECTRICAL Electrician 23 236 - - - - - - - - - - - 5 9 10 18 18 23 23 23 23 23 20 18 9 9 5 B B B B B B
C [INSTRUMENT Instrumet Fitter 7 31 - - - - - - - - - - - - - - - - - - - - 2 4 7 7 7 4 2 R R R R R
C |BUILDING Carpenter 12 132 - - - - - - - - 12 12 12 12 12 12 12 12 12 12 12 - - - - - - - - - - - B
C Concrete Worker 4 44 - - - - - - - - 4 4 4 4 4 4 4 4 4 4 4 - - - - - - - N _ _ _ _ _
C Re-Bar Worker 9 99 - - - - - - - - 9 9 9 9 9 9 9 9 9 9 9 B - - B B B B B B . . _ _
c Mason 18 126 - - - - - - - - - - - - - - 18 18 18 18 18 18 18 - - - - - - - - . . .
C Plaster 18 126 - - - - - - - - - - - - - - - 18 18 18 18 18 18 18 - - - B B B B B . .
C Tile Layer 5 20 - - - - - - - - - - - - - - - - R - 5 5 5 5 B - B _ B B B B B B
C Painter 17 85 - - - - - - - - - - - - - - - - R - 17 17 17 17 17 - - - B B B B B B
C |STEEL STRUCTURE  Structural Steel Erector 30 180 - - - - - - - - - - 30 30 30 30 30 30 - R N R N R R R R R R R R R R R
C [CIvIL Carpenter 60 649 - - - - - - - - - 40 50 50 60 60 50 50 45 45 40 40 35 35 24 15 10 - - - - - - -
C Concrete Worker 30 282 - - - - - - - - - 20 20 25 30 30 25 25 20 20 15 15 10 10 8 6 3 - - - - - - -
C Re-Bar Worker 35 338 - - - - - - - - - 20 25 30 35 35 30 30 25 25 20 20 15 10 10 5 3 - - - - - - -
C |COMMON Scaffolder 33 335 - - - - - - - - - 5 5 7 12 16 19 25 31 33 33 33 31 27 21 17 11 7 2 2 - - - -
C Semi-Skilled Worker 143 1,717 - 15 15 18 20 20 23 23 32 32 45 57 76 84 106 120 132 143 143 139 132 115 94 60 45 24 3 2 - - - -
C Helper 202 2,432 - 20 20 25 25 30 30 35 45 50 64 80 104 122 149 165 177 202 202 191 194 169 141 93 66 30 3 2 - - - -
C |OTHER Const. Equip Operator - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
C Truck Driver - - - - - - - - - - - - - - - - - - - R N R N - R R R R _ R R R R R
[} - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -




Project Name: Indonesia Riau Project

CONSTRUCTION EQUIPMENT MOBILIZATION SCHEDULE (preliminary)

NO. DESCRIPTION PEAK | TOTAL | 2015 2016 2017 2018
TIME | SET-MTH| DEC | JAN | FEB [ MAR | APR [ MAY | JUN | JUL | AUG | SEP [ OCT | NOV [ DEC | JAN | FEB | MAR | APR [ MAY | JUN [ JUL | AUG | SEP | OCT | NOV | DEC | JAN | FEB | MAR | APR | MAY | JUN [ JUL
-1 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31
Dozer(Crawler) 19 ton 1 1 1
Dozer(Crawler) 32 ton 2 5 2 1 1 1
Excavator(Crawler) 0.20 m3 0 1 0 0 0 0 0 0 0 0 0 0 0
Excavator(Crawler) 0.70 m3 2 6 2 2 2
Excavator(Crawler) 1.00 m3 2 13 1 1 1 1 1 1 2 2 1 1 1 1
Excavator(Tire) 0.60 m3 1 5 1 1 1 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0
Loader(Tire) 1.72 m3 1 2 1 1 1
Macadam Roller 10 ton 1 2 1 1
Tandem Roller 10 ton 1 2 1 1
Vibration Roller 10.0 ton 1 20 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
Portable Vibration Roller 0.75 ton 1 11 1 1 1 1 1 1 1 1 1 1 1
Tire Roller 12 ton 1 2 1 1
Plate Compactor 1.5 ton 1 12 1 1 1 1 1 1 1 1 1 1 1 1
Motor Grader 3.6 m 1 2 1 1
Asphalt Paver 3m 1 2 1 1
Asphalt Distributor 3800 ¢! 1 2 1 1
Pile Driver 50 ton 6 18 6 6 6
Crane(Crawler) 30 ton 1 6 1 1 1 1 1 1
Crane(Crawler) 50 ton 1 5 1 1 1 1 1 1 1
Crane(Crawler) 80 ton 1 16 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
Crane(Crawler) 500 ton 1 3 1 1 1
Crane(Tire) 30 ton 3 30 1 1 2 2 2 2 2 2 3 3 3 3 2 1 1
Crane(Tire) 50 ton 4 43 1 3 4 4 4 4 4 4 3 3 3 3 2 1
Crane(Tire) 150 ton 1 6 1 1 1 1 1 1
Hydraulic Lifting Device 400 ton 1 2 1 1
Truck Crane 5 ton 2 27 1 1 1 1 2 2 2 2 2 2 2 2 2 2 2 1
Truck Crane 10 ton 1 7 1 1 1 1 1 1 1
Truck Crane 18 ton 4 49 2 2 3 3 4 4 4 4 4 4 4 4 3 2 2
Forklift 5.0 ton 3 31 1 1 2 3 3 3 3 3 2 2 1 1 1 2 2 1 1
Forklift 7.0 ton 3 32 2 3 3 3 3 3 3 3 2 2 2 2 1
Forklift 10.0 ton 1 7 1 1 1 1 1 1 1
Concrete Pump Car 36 m 1 9 1 1 1 1 1 1 1 1 1 1 1 1
Concrete Pump Car 41 m 1 10 1 1 1 1 1 1 1 1 1 1
Concrete Vibrator 5.5 HP 2 20 2 2 2 2 2 2 2 2 2 2
Generator 100 kw 2 21 1 1 2 2 2 2 2 2 1 1 1 1 1 1 1
Generator 150 kw 6 18 6 6 6
Welding Machine(AC) 200 Amp 14 105 1 1 3 3 6 8 9 12 14 14 14 9 7 3 1
Welding Machine(AC) 400 Amp 1 6 1 1 1 1 1 1
Welding Machine(AC) 500 Amp 34 342 5 12 20 26 31 34 34 34 32 26 25 23 23 12 5
Welding Machine(DC) 200 Amp 22 202 4 11 14 19 20 21 21 22 20 14 13 11 6 4 2
TIG Welding Machine 500 Amp 40 440 5 10 15 25 35 40 40 40 40 40 40 40 40 20 10
Dump Truck 8.0 ton 3 8 3 3 2
Dump Truck 15.0 ton 25 160 25 25 25 25 1 1 1 7 7 6 6 5 5 4 4 4 2 2 1 1 1 1 1
Cargo Truck 1.0 ton 7 52 1 1 2 3 3 3 3 5 7 6 5 4 3 3 3
Cargo Truck 2.5 ton 1 12 1 1 1 1 1 1 1 1 1 1 1 1
Tractor & Trailer 30 ton 2 20 1 1 1 1 2 2 2 2 2 1 1 1 1 1 1
Test Pump 50 kg/cm2 2 4 2 2
Test Pump 200 kg/cm2 2 18 1 1 2 2 2 2 2 2 2 2
Scissor Lift(Electric) 79 m 2 17 1 2 2 2 2 2 2 2 2
Air Compressor 318 CFM 1 6 1 1 1 1 1 1
Air Compressor 375 CFM 6 49 0 0 0 0 6 6 6 0 0 0 0 0 0 1 2 3 3 2 3 3 3 3 3 3 1 1
Sand Blasting M/C 0.5 m3 2 8 1 2 2 2 1
Airless Sprayer 50:1 4 43 2 4 4 4 4 4 4 4 4 4 3 2
Winch 30 HP 4 45 1 2 3 3 4 4 4 4 4 4 4 3 2 2 1
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Routing & Transportation Plan

: Belawan .
Singapore/Tg. Pelepas > > Jobsite
& aApoTeTIe. TEIeR By Feeder Vessel Port/Perawang gy Tryck / Trailers
» Pekanbaru
Cargo from R02 Overseas/ Bv Airol » Jobsite
Si y Airplane :
Overseas ingapore » KNO /Medan By Truck / Trailers
Dumai Port >
R03 ; ; By modular trailer Jobsite
Ship to ship By Barge / LCT - Perawang >
Muara Perawang > Port By Truck / Trailers
Cargo by 1st Route 2"d Route
« POD : Belawan Port, Medan * POD : Perawang Port, Pekan baru
* Routing : Overseas ~ Singapore ~ Belawan Port * Routing : Overseas — Tg. Pelepas/Port Kelang —
Containerized | « Transit time : 2 Days Perawang Port, Pekan Baru (T/Time 2 days)
* Belawan to Pekan Baru Project Site by Inland * Perawang Port to Project Site by Inland
Transportation — 18 Hours Transportation - 1 Hours
* POD : Overseas / Singapore — Pekanbaru * POD : Kualanamu (KNO) Aiirport. Medan
Airfreight  Routing : Singapore ~ Pekanbaru ~ Jobsite * Routing : Ovreseas — KNO ~ Jobsite
« Transit time : 2 Days including clearance * Transit Time : 3 Days including clearance
, * POD : Muara Perawang -> ships to ships b
* POD : Dumai Port for Huge vessel / Heavy cargo g P PS By
General Bulk, . . . barge to Perawang Port
* Routing : Overseas - Dumai ~ Jobsite .
@ & Heavy o . . * Routing : Overseas ~ Muara Perawang ~
* Transit time : 4 Days including clearance .
Parts ) , Perawang Port - Jobsite
» Customs Process in Dumai ,
» Customs process in Perawang Port area
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Containerized cargo (FCL/LCL)

Overseas Cargo

"’.. Singapg;e”
Dapai [ e
Pekanbaru‘D
L 4
,—'i’"B:eIawan Port
Shipment Discharged | T/S Port Freq. L/Time to site
FCL Belawan Singapore Weekly
Belawan~site: -
LCL Belawan Singapore Weekly 12~14 Hours Dampung
By Truck Jakarta
B/Bulk Belawan Direct N/A
Merak [] L]
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Air shipment cargo

KNO Airport

Page 4

Overseas Cargo

Singapé;re
»o“ I:' l’D
< ,/
< ,l
* L 4
< ’¢
Pekanbaru DR
N
N
(N
\\
Origin Discharged T/SPort | Freq. | L/Time to site_
Med i h
Kualanamu/KNO | | eoan ~site: 1 "\
Overseas , Direct Daily 12~14 Hours e
Medan Airport N
By Truck S
N
N
-Sj N
Overseas | Pekan baru/PKU airport | Singapore Daily Tﬁgu?te only \\
CKG ~site:
Overseas Jakarta Airport/CKG Direct Daily 2 days

By Truck

\ﬁlakarta




Bulk / Heavy cargo

Overseas Cargo @

Belawan n

@ Route via Singapore

@ Route Direct to Dumai
form Overseas

@ Route ship to ship at

Muara Perawang

Dumai New Port

Origin Discharged T/S Port Freq. L/Time to site
Dumai Port Direct Tramper
Dumai Port Singapore Weekly 36 Hours, from SIN Jakarta
Overseas .
to Dumai ]

Perawang Ship to ship at Muara T

ramper

port Perawang
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Il. Inland Survey Belawan — Pekan Baru

1. Belawan, Medan h
- 2. Lubuk Pakam 1

3. Tebing Tinggi

*
.0
0 “
ol .
x .
. .
e .
L4
% .

*
*

* *

*

. .

. .
“Capgans®

TG. MORAWA to LUBUK PAKAM
KM. 32 FROM BELAWAN PORT

North Sumatra Province.

Routing Obstacle | Road KM Remarks
Belawan N Asphalt 0 KM Straight
Lubuk Pak
ubuk Pakam N Asphalt | 32KM | Straight B
Via Tj. Morawa ROAD OF TEBING TINGGI
Tebing Tinggi N Asphalt 97 KM Straight KM PG RIERELAWAN PORT
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Il. Inland Survey Belawan — Pekan Baru Road to Pekan Baru

1. Tebing Tinggi
2. Kisaran Routing condition :

SPCCULLLLTIoNS Good Asphalt surface, winding in
- e several area. Width : 7~8 Meter.

Descending and ascending through
Palm Plantation.

North Sumatra Province.

Routing Obstacle | Road KM Remarks
Tebing Tinggi N Asphalt 97 KM Straight
Winding,
Kisaran N Asphalt | 182 KM | Ascending,
descending
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Il. Inland Survey Belawan — Pekan Baru Road to Pekan Baru

BAGAN BATU TO DUMAI ROAD T O PEKAN BARU
KM. 504 FROM BELAWAN PORT KM. 504

North Sumatra Province.

Routing Obstacle | Road KM Remarks
Kota Pinan N Asphalt | 383 KM Windin -
° P ? Riau
Hol :
Bagan Batu N Asphalt | 504 KM ole and ba d road Province
condition
Pekan Baru N Asphalt | 565 KM Straight, bad road
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PICTURE SURVEY OF BELAWAN PORT

iy

INTERNATIONAL CONT PORT ——— .
GATE IN OF BELAWAN PORT OF BELAWAN SEE FM OLD PORT LU=t ol ULKORT WAREHOUSING IN BELAWAN
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PICTURE OF DUMAI PORT

! : . PUBLIC BEACHING PORT
5 KM FM MAIN ROAD
JETTY OF NEW PORT IN DUMAI JETTY OF NEW PORT IN DUMAI
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PICTURE OF NEW SITE

- J.PLTG Tenayan ( Offroad by decline road & ascending road with sideways 60°)
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PICTURE OF NEW SITE

- J.PLTG Tenayan ( after 7 KM Offroad by decline road & ascending road with sideways 60°)
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PICTURE OF TEMP. JETTY

- JLPLTG Tenayan to Site for Jeti Penayang Port ( Offroad 5 KM by Off and countryroad, dusty and graven road )
- SIAK River by Perawang Port (the Nearest Jetty, with depth > 50m deep )
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lll. Temporary Jetty (option 2)

75M

25M
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lll. Temporary Jetty to Site Route (unpaving road)

2LTU {‘EEar'iﬁaru
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IV. Heavy Equipment Transportation Plan

1. Receiving Heavy Cargo on to Barge at Port

1.Receiving cargo barge loosing 2.Sea transport from anchorage point
at port to site jetty

B i -
3. Discharging heavy lift cargo 4. Shifting heavy lift to unloading
from barge by roll off system bay at site
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IV. Heavy Equipment Transportation Plan

2. Receiving General & Oversized Cargo at Port

[

?ﬁ
1. Discharging cargo 2. Storage 3. Loading to trailer
at port
=|

4. Land transport to site 5. Unloading at site
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. Heavy Equipment Transportation Plan

Transport GAS TURBINE 190 ton
By Goldhofer 12 axle (1.5 Parallel Formation ) / Cap. 450 ton

==

L i L w Lo Lo | -'-l-:”-l- *‘-L‘--I-*'-l-*-""-l-“'-k?j
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Heavy Equipment Transportation Plan

Transport BUNDLE for MODULE #1-1 (185 ton)
By Goldhofer 20 axle / Cap. 500 ton

| PR T LT T O T
:!lr;F _pnng-m = __reng‘u#-hl rt.-ugna I e 2o J;JEJ 1. ;*wu'll[;.‘-hl__rt o] o

— T R S — L e O R — T A —

i . uh:]'=|:|:|:l'—i'Fi'“"-.:"'-l"!|:|"|'=."-'..' A L e L oape ) i hme
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. Heavy Equipment Transportation Plan

Transport CASING for MODULE #1 (85 ton)
By Goldhofer 8 axle / Cap. 200 ton
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V. Heaviest Loads Cargo List (Preliminary)

CBM (m?3) .Wei Transportation
DESCRIPTION : ; Remarks
H Unit Total Barge Category
1 Turbine a Gaz/ Gaz Turbine 2 9.9 3.6 46 163.9 328 91 182 Barge Heavy
2 Alternateur / Generator 2 9.1 35 35 115 223 150 300 Barge Heavy
3 GTARFITER 2 10.2 3.2 4.6 150.1 300 17 33 Barge Heavy
4  GTARFILTER 2 10.2 2.4 4.6 112.6 225 11 22 Barge Heavy
5 GTARFILTER 2 10.2 2.5 4.7 119.9 240 16 33 Barge Heavy
6 DUCT ARRANGEMENT INLET 2 6.1 4.4 4.0 107.4 215 18 36 Barge Heavy
7 EXHAUST DIFFUSER 2 4.8 3.9 4.1 76.8 154 6 12 Barge Heavy
8  LIQUID/AIR/ WATER INJECTION SK 2 6.4 4.1 4.1 107.6 215 34 67 Barge Heavy
GT Total 16 1,899 686
9  Stator (Including Air Cooler) 1 8.0 3.6 41 118.1 118 141 141 Barge Heavy
ST Total 1 118 141
10 MODULE 1A 1 27.2 4.2 1.5 171.4 171 85 85 Barge Super.H
11 MODULE 2A 1 27.2 4.2 3.0 342.7 343 113 113 Barge Super.H
12 MODULE 3A 1 27.2 4.2 3.3 377.0 377 122 122 Barge Super.H
13 MODULE 4A 1 27.2 4.2 3.3 377.0 377 122 122 Barge Super.H
14 MODULE 5A 1 27.2 4.2 2.8 319.9 320 110 110 Barge Super.H
15 SIDE PANEL1 2 24.9 3.9 1.3 126.2 252 38 77 Barge Super.H
16  SIDE PANEL2 4 20.0 3.0 0.8 48.0 192 6 24 Barge Heavy
17  SIDE PANEL3 2 24.9 4.2 1.3 136.0 272 39 78 Barge Super.H
18 SIDE PANEL4 4 20.0 3.3 0.8 52.8 211 7 30 Barge Heavy
19  SIDE PANEL5 2 24.9 4.3 1.3 139.2 278 39 79 Barge Super.H
29 TOP PANEL3 1 49 42 1.0 20.6 21 6 6 Barge Heavy
21 TOP PANEL5 1 4.9 4.3 1.0 21.1 21 6 6 Barge Heavy
oo TOP PANEL6 1 49 43 1.0 21.1 21 6 6 Barge Heavy
23 BOTTOM PANEL3 1 4.9 42 1.0 20.6 21 6 6 Barge Heavy
24 BOTTOM PANEL5 1 49 43 1.0 211 21 6 6 Barge Heavy
25 BOTTOM PANEL6 1 4.9 4.3 1.0 21.1 21 6 6 Barge Heavy
26 SHELL PLATE 5 10.0 6.0 43 258.0 1,290 15 77 Barge Super.H
27 LIFTING JIG 2 23.1 3.5 1.2 97.0 194 14 29 Barge Super.H
28 FRAME ASS'Y 1 29.7 1.8 0.9 481 48 26 26 Barge Super.H
HRSG Total 33 4,452 1,010
29 Generator Step-Up Transformer 3 9.0 4.0 8.1 291.6 875 98 295 Barge or other Super.H
30 Unit Auxiliary Transfor 2 6.0 4.7 3.6 101.5 203 27 53 Barge or other Super.H
Transformer Total 5 1,078 349
GRAND TOTAL 55 7,547 2,186
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VI. Preliminary Transportation Plan

Preliminary Transportation Plan

Riau GFPP (250MW) IPP Project 17 Mar 16
{:;;i:j“f::iiﬂ Offshore Transportation Onshore Transportation
Unit Quantity | lem Unit Quantity Remark ltem Unit No. of Trip Remark
CBM 35,000 | BULK 31,000 Conventional Cargo 616 | Average 25 CBM/Trip
Ton 10,000 | CNTR | CBM 4,000 169 EA CNTR Cargo TRIP 169 20FT, 40 FT
- - Total 35,000 BARGE + TUG 12 1.000-1500 CBM(Trip

<Note>
1. Above freight guantities and number of trip are subject to change at the execution stage.
Z. The above table is for reference and to be used for the Owner's AMDAL information only.
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1 GENERAL

This document to describe the method of the project was made by PT Citra Panji Manunggal
(CPM)to explain how the work will be undertaken so that the project can be implemented on
schedule and in accordance with the specifications and quality required in the tender
documents.

Project Location : Siak to Pekanbaru, Riau - Indonesia
Project Owner/Client : PT. Medco Ratch Power Riau
SCOPE

The scope of this document is to describe the construction execution strategy for installation of
the onshore pipeline for EPC Gas Pipeline For 275 MW Riau Gas-Fired Combined Cycle Power
Plant Project.

OBIJECTIVE

The purpose of this document is to describe the plan, methodologies, and strategies for
constructing the aforementioned pipeline. This plan establishes the construction organization,
discusses administrative processes, identifies pre-construction activities, and summarizes key
construction. Related procedures that will be used to execute the project, with the goal of
ensuring all safety requirements are met, quality expectations are achieved, and the project is
completed on schedule, will be issued separately.

REFERENCE

This procedure refers to International Standards and Codes and Local Regulations.

ABBREVIATION & DEFINITION

CLIENT PT. Medco Ratch Power Riau

CPM PT. CITRA PANJI MANUNGGAL
QA/QC Quiality Assurance / Quality Control
HSE Health, Safety and Environment
DCC Document Control Center

EPC Engineering, Procurement and Construction
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6 CONSTRUCTION ORGANIZATION

6.1 Organization Chart

The Construction Organization Chart for this project can be seen in Attachment 1.

6.2 Key Personnel Responsibilities

6.2.1

Project Manager

The Project Manager (PM) will be responsible for the overall project execution
and will establish the most effective project task force for the execution of the
project. He will communicate with the CLIENT Project Manager and implement
the resolution of matters requiring judgment at the highest levels, including
decisions related to contractual matters. During construction activities at site he
will be back to back with DPM as General Site Manager at construction site.

General Responsibilities

The Project Manager is the representative of CPM which shall be valid from the
effective date of the contract up to the date of completion of the contractual
obligations and will report to Project Sponsor. Consequently, he shall be the
focal point on all matters and actions related to the Project.

The Project Manager is responsible, within the allocated budget, for satisfying all
contractual commitments towards Client while looking after the interests of
CPM and managing the risks associated with the project.

The Project Manager is mandated to promote, conduct and monitor CPM HSE
Policy objectives to enable work to be carried out safely. If necessary, he is
responsible for the implementation of remedial action in matters of health,
safety and protection of the environment. Project Manager needs to constantly
reinforce the message that safety will not be compromised for any reason.

General Duties

1. Initial Execution Stage

®* |mplementation of administrative and financial actions
= Mobilization of the Project Task Force

=  Preparation or approval of Project Procedures

= |nternal and external kick-off meeting

= Check list of priority actions / documents

= Dispatch of Project comments to the relevant parties

= Approval of Schedules

= Approval of Project HSE Plan
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Coordinate Engineering, Procurement, Subcontracts, Construction and
Pre-commissioning activities.

Prepare Project Execution Plan in accordance with project plan basis
policy.

2. Project Execution Stage

General Management (Issue of Monthly report to Company and CPM
Corporate Management; Coordination with 3rd parties).

Overall coordination inside the Project Task Force and between Jakarta
Project Office and Site Office.

Selection of vendors and subcontractors

Follow up of progress monitoring

Participation in the organization of Construction and Pre-
Commissioning from Jakarta Project Office

6.2.2 Construction Manager

The Construction Manager (CM) will report directly report to the Project
Manager.

Responsibilities and Duties

Manage a team of construction specialists who perform the actual field
construction works in accordance with requirements contained in the
approved Construction Plan, Drawings, Specifications and Construction
Procedures.

At the start of field construction work :

Review Construction ExecutionPlan and Contract Agreement with Client,
to become familiar with the details of the project, to-date progress of
the project, significant milestone, and various procedures.

Together with Safety Manager / Security Coordinator, reviews the
forthcoming construction activities in the view of any Client’s safety /
security regulation, such as but not to be limited to the work permit
system, emergency evacuation procedure, and project HSE Plan.
Together with the QC Manager and the Engineering Manager (EM),
reviews the forth coming construction activities in the view of Site QA
and QC, any design changes, and any non-conformity control procedures
to be complied with.

Together with Project Control Managers, reviews the forthcoming
construction activities in relation with target progress and milestones of
project.
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- Reviews the Temporary Facility Plan, makes sure that the plan has
covered all required construction aids and sufficient to support the safe
and productive works.

Initiates or reviews correspondences related to construction works,

outgoing to CLIENT and Subcontractors prior to signature by the General Site

Manager.

Attends regular scheduled meetings with CLIENT’s Representatives to

formally review the status of construction, the present challenges of the

work, and the planned works in the coming week(s) or month(s).

Overviews the overall day-to-day construction works and ensures that :

- The Construction work force and Subcontractors crews are working at
allocated work places, under adequate supervision and harmonious
coordination, having enough manpower, materials, equipments, tools,
consumables, drawings, specifications, and correct instructions for the
required production.

- The work is carried out in compliance with QC procedures, and in proper
sequence to meet the target progress and milestones in a safe and
economic way.

- The Project HSE Plan is implemented at actual field works and obeyed by
all people: managers, superintendents, supervisors, craftsmen and
visitors of the subcontractors.

A lead of weekly staff coordination meetings to review the actual schedule

of works being performed, the forthcoming activities and targets, and

highlighted 90 day look-ahead schedule.

Reviews the work schedules prepared by the construction work group or

area team and Subcontractors and instruct if a corrective action is required,

he shall be prepared to offer solutions to the Site Management Team for
further discussion.

Review and checks requisitions prepared by the construction group for

construction tools, temporary materials, additional manpower, material

substitutions, prior to submit to the GSM for approval.

Reviews construction progress reports prepared by project control prior to

GSM approval for submittal to the Project Manager and or the Client.

Participate in the HSE inspections and audits. In case of an accident

happened, the CM shall attend the Emergency Response Team meeting

conducted by Safety/Security Manager.

Reviews the constructability of any field design change proposed by Field

Engineering.

Approves time sheets of area/disciplinary superintendents and supervisors.

Coordinates preparation of Close-Out Report and review the reports, before

submit to GSM.

6.2.3 Project HSE Manager

The

Project HSE Manager will assist the Project Manager, who has a prime

responsibility for the overall HSE management and performance of the project
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during the entire project execution period. His major roles and responsibilities
are to:

Establish the HSE Management Plan and incorporate regulatory and
CLIENT’s HSE policy and requirements specified in the contract documents,
and also CPM’s HSE policy, objectives and targets.

Set up the project HSE programs, procedures, training materials, HSE audit
programs, etc, including modifying and / or improving CPM’s standards, if
necessary, to ensure that they meet HSE goals and objectives.

Fully participates in CPM’s HSE Programs and Initiatives such as Hazard
identification; Observation and Intervention Programs.

Promotes an “Approaching Others” no blame culture with each other CPM
personnel.

Coordinate with the Engineering Manager on HSE engineering activities to
comply with the HSE engineering program and requirements, such as hazard
and effects management, incorporate HSE requirement into engineering,
conduct safety reviews including HAZOP (Hazard and Operability) and SIL
(Safety Integrity Level) from a HSE point of view, monitor completeness and
close-out matters raised during engineering, etc.

Maintain a record of all documentation on HSE matters relating to Project,
Communicate and maintain close communication with the Site HSE Manager
on HSE requirements and information,

Coordinate with Company’s HSE representatives as and when required.
Prepare a “Monthly HSE Report” on the progress status of all activities
included in the HSE Management Plan; timely report on any HSE issue
requiring action by the Project Management: Early report on any conflict
with the CLIENT’s HSE representative on HSE matters requiring resolution at
the Contract Management level.

6.2.4  Project QA/QC Manager

The

Project QA/QC Manager will report directly to the GSM. He will be

responsible to establish a Project Quality (assurance) system in accordance with
CLIENT'’s Specifications and CPM’s Quality Management system as follows:

Define the measures to be put in place for quality planning, quality
surveillance and quality improvement.

Prepare schedule of Quality Audit and ensure its implementation.

Manage the execution of the quality surveillance activities.

Ensure satisfactory interface and communication with CLIENT’sQC
Representatives.

Prepare the Project Quality Plan, based on ISO 9001 : 2000 and CLIENT’s
Project Requirements

Conduct External Quality Audit at Vendor and Subcontractor (if any).

6.2.5 Chief of Security

The

chief of security will assist the Site HSE Manager and coordinate with the

Construction Manager, his major responsibilities are to :
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6.2.6

6.2.7

6.2.8

6.2.9

6.2.10

Prepare and submit to Company the security plan for each location where
Contractor plans to perform work.

Provide adequate staffing required for implementation of the security plan.
Notify Company of work site security incidents and threats immediately or
as directed by Company representative or Company procedures.

Cooperate and assist as required with Company security personnel to asses
and maintain an appropriate level of work site security.

Provide Company the ability to conduct security program review to test and
evaluate Contractor security systems.

Project Engineer

The Project Engineer shall collaborate with the Construction Manager on any
engineering assistance requirement on Site. The Project Engineer shall ensure
that CLIENT-approved documents are used as reference/basis of the
construction activities and shall coordinate with the H/O engineering team for
any potential deviation or design changes. He is also responsible to prepare Site
Queries if required.

Project Control

The Project Control will be responsible to prepare the schedule and update with
the Project Manager, meeting with CLIENT regarding the progress and schedule,
and give awareness to the personnel’s to catch up any delay.

Document Control

The Document Control will responsible for the implementation of all
correspondence and document control systems.

Area Superintendent

The Area Superintendent shall report to The Construction Manager and shall be
responsible for the execution and implementation of all site activities related to
this plan. CPM will assign two area superintendents to implement the plan.

Discipline Supervisors

The Discipline Supervisors shall report to the Area Superintendent and shall be
responsible for their specific part of the installation work.Discipline Supervisors
will be assigned as follows:

Pipeline Supervisors is responsible for over all pipeline construction activities
such as clearing and grading, bending, stringing, welding, trenching,
backfilling, open cut crossing,as well as above ground piping (if any).

Field Joint Coating Supervisor is responsible for field joint coating activities
including allocation of resources, materials and equipment, as well as
ensuring all field joint coating activities are conducted safely and per job
description.
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6.2.11

6.2.12

6.2.13

6.2.14

= Civil Supervisors is responsible for civil construction activities such as
communication building, steel structures, temporary roads, drainage and
reinstatement and restoration.

= Electrical and Instrument Supervisors is responsible for the installation and
testing of the electrical and instrumentation part of the work.

= Hydrotest Supervisors is responsible for hydrotesting activities such as
cleaning, gauging and hydrotesting. While N2 blanketing is part of system
completion manager.

= Crossing Supervisors is responsible for construction activitiessuch as HDD
and Auger Boring.

Human Resource Coordinator

The Human Resources Coordinator shall oversee all aspects regarding
CPMtemporary site employees. The Personnel supervisor shall handle/conduct
performance review of SiteEmployees. He shall ensure that employees
understand the duties and responsibilities of their positions.

Logistic Coordinator

The Logistic Coordinator will be based at site office and shall handle the
distribution and reception of materials, warehouse, as well as organizing
equipmentmobilization and demobilization. The Logistic coordinator shall always
maintain stocks in the yard, warehouse and other on-site facilities.

Work Permit Coordinator

The Work Permit Coordinator is responsible to coordinate the work permit
system, he/she will be assisted by a permit to work man at every working area
for arranging (with Supervisor) the work permits and apply the correct work
permits prior to commencement of the work. He will ensure that the working
permit has been completed with the JSA for each working activity.

Socio Economic Coordinator

The Socio Economic Coordinator is responsible to inform and socialize the
working activities to every village chief and local community along the pipeline
ROW. He/She is also responsible to take action to solve any social-economic
problems that may occur prior, during, or after construction. The socio economic
staff shall continuously socialize about the construction activities with the local
communities.

7 MEDICAL TREATMENT AND MEDEVAC SUPPORT

Field medical service including medical treatment and medevac service will be provided by a
Hospital with 24 hours a day access to an off-site consultant physician. A clinic, a national
doctor, paramedics, and two ambulances will be provided to meet service as follows:
= General medical care, including diagnosis and therapy of common, acute medical
condition.




275MW RIAU GAS-FIRED o

Medoo Aatch Power Riay
MEDCO RATCH POWER RIAU

= M COMBINED CYCLE CRM
RPR POWER PLANT PROJECT \Uﬁ%
Date

Document Number Title Rev Page
CPM — CON — CEP - 001 Construction Execution Plan 1 | 19-Des-17 2101 gf

=  First aid and minor trauma management.

= |n-field stabilization of medical and surgical emergencies.

= Rescue, extrication and medical transportation of ill and injured parties by suitable air,
water, or ground transport to designated referral hospital.

Staffing equipment, programs and procedures, and supplies for medical service shall be in
accordance with Health Risk Assessment, Upstream service Manual, Company's Health
inspection guidelines, and health plan.

CONSTRUCTION ADMINISTRATIVE PLAN

8.1 Establishment of Temporary Facilities

1) Prior to the start the pipeline installation, CPM will construct a temporary facility for
CPM at Site Project.
2) The Temporary facilities will consist of:
=  Site Office facility
= Camp facility (Housing rental), the camp will accommodate approx. 12 person /
housing
3) The Site Office will be the head quarter of the General Site Manager (Project
Manager/Construction Manager, in a day to day basis on site title of the project
manager change become the general site manager), who is responsible for the day to
day overall site activities such as; control all construction activities, field engineering,
site procurement, maintaining progress, site commercial, quality of the work, etc.
Other functions of the site office will include, but not be limited to communication
center with CPM Head Office (HO), CLIENT’s liaison and administration such as,
insurance, medical requirements, progress reports, safety, permitting and material
control.

8.2 Correspondence and Document Control

Communication and correspondence on project will be as follows:

=  Throughout the construction phase, a weekly construction coordination meeting will
be held and attended by the Construction Manager, Area Superintendent,
Supervisors, Field Engineers, Socio Economic Coordinator, Chief Security, Logistic
Officer and lead by the Construction Manager. Coordination meetings are intended
to discuss safety tracking report, project progress report and address any issues and
obstacles met during the construction activities.

= Project communications include Project Records, such as: correspondence, memos,
electronic mail, telephone conversations; and Project Reports, such as: minutes of
meeting, reports, procedures, and transmittal of documentation.

= All Project letters (outgoing and incoming) shall be reviewed, approved and signed
by the Project Manager (General Site Manager) and/or by a person authorized by
the Project Manager (General Site Manager).
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8.3

8.4

Correspondence is defined as letters written to persons or organizations outside the
CPM'’s Project Team. The appropriate letterhead and numbering shall be used for all
correspondence.

Documents/Drawings will be transmitted by using "Document/Drawing Transmittal
Form". Addressee copy of the transmittal form will be sent to the addressee with
the instruction to sign and return thereby acknowledging receipt of the documents.
All subjects and discussions during any meetings between/among parties shall be
noted and documented in such a manner that it can be easily traced and retrieved.
Copies are normally distributed to all attendees and other certain related parties.

Construction Design Change

All design changes will be handled by the Project Engineer and assisted by draftsman. Any
revision in engineering design shall be aknowledged by CLIENT and subject to approval.
The change/revision on site will be proposed as Technical / Site Query and may be used
for construction once approved by the CLIENT.

If the design change will cause a deviation in the spec, the issue will be resolved at the
Jakarta office, endorsed by Engineering Manager, and approved by the Project manager.
The Engineering Manager will send the TQ and information letter to the CLIENT.

Construction Meetings

1)

2)

Meeting between CPM and CLIENT

= Meetings between CLIENT and CPM will be held weekly.The participantswill
include the SM/CM and area superintendents and will take placein a CLIENTor
CPM meeting room.

= Construction Meetings at Site will be held between the CLIENT and CPM to allow
close monitoring of all aspects of the Project execution.

= Ad hoc Meetings that are not part of the regular schedule of meetings may be
convened according to the requirements of the parties, but shall be restricted as
far as possible to only those necessary to progress the completion of the works.

=  The organizing party shall prepare and distribute an agenda and propose a time
for the meeting together with any information necessary to properly conduct the
meeting.

= Progress and coordination meetings shall be held on weekly basis, shorter
intervals may be dictated by the rate of progress or the need to resolve matters
that might otherwise result in delay to the Works.

= Astanding agenda shall be established at the first of each meeting. Meetings
shall be normally be chaired and recorded by CPM, and then approved by CLIENT.

=  The written records of all meetings shall be circulated to all attendees and all
relevant supervisors.

Internal Staff Meetings

= |nternal staff meetings with all discipline supervisors are held at least once per
week to discuss all aspects of the project and to maintain good internal
communications and to keep records of the activity/construction progress, the
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weather, any event, quality or HSE problems. In addition, ad hoc meetings may
be called when necessary.

Each internal meeting at site shall be recorded and updated by the CPM, and the
written records of all internal meetings shall be circulated to all attendees.

3) Safety Meetings

Internal safety meetings with all discipline supervisors will be held at least one
time per week to discuss all HSE aspects of the project to maintain good internal
communications and to keep records of HSE problems. In addition to the above,
safety tool box meetings shall be performed prior the start of work each day.
Safety meetings will be conducted in stages involving the parties grouped in

the tier 1 (Monthly Management), tier 2 (Weekly Site Management) and 3
(Weekly Worker).

8.5 Construction Reports

8.6

1)

2)

Daily Reports

CPM shall prepare a daily Construction Progress Report covering all activities of the
construction work (Civil, Mainline, Mechanical and Valve Station Works). These
reports shall be submitted by the Construction Manager and shall be delivered on a
daily basis to the CLIENT Representative at Site not later than 10.00 AM the next day.
The report also will be uploaded on the web based pipe-track system.

Monthly Progress Report

CPM shall submit a monthly progress report to CLIENTon a monthly basis.

Cut Off date shall be on the last day at the end of the day shift of each calendar
month. The submission of the report shall be within 7 days following the end of each
month.

Drafts As-built Documents

The As-Built Documents shall comprisethe following:
Red lined diagrams, will be developed as follows:

Before an As-built document is produced, a red line will be provided at site by the
Surveyor.

For the pipeline and FOC, the surveyor will take coordinates on top of the pipe
and/or FOC, and backfill crown witnessed by the CLIENT.

For Civil work, the Surveyor will take the coordinates of a building, fencing or valve
stations.

The results and findings will be marked on the drawing (Red Lining) and signed by
both parties (CPM and CLIENT).

The Coordinates and elevations data taken (soft and/or hard file) will be reported
to the Technical Supporting Department for the as built drawing process.

The file contents are similar to the DFO (Documents For Operation).
Drawings of the Permanent Works as installed (including a “family tree” index
incorporating all drawings from suppliers and subcontractors), indicating all changes
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made to the original Drawings issued for construction will be submitted to CLIENT for
review and approval.

= Specification of the Permanent Works as installed, indicating all changes made to the
original Specification issued for construction, will be submitted to CLIENT for review
and approval.

= Acopyof all TQ’S and SQ’S issued by the CPM during the execution of the Works. This
applies to CLIENT’s instruction of change(s) from the original scope of work.

= Afull report on all non-conformities identified and corrective measure taken.

= A copy of all construction records and deliverables developed by the CPM and/or its
Sub-Contractor(s), including all test results.

= An original of all Standards and Codes of Practice applicable to the works.

= Qperation and maintenance documentation, including all applicable product
information required to operate and maintain the system.

= A copy of all project documentation prepared by CPM and its Subcontractor(s)
(procurement/sub-contracting documents).

= A copy of environmental reports, records and statistic.

= |nstallation Procedures for the work.

= Draft of As-Built Documents shall be submitted in paper hard-copy format.

=  The original design shall be clearly distinguishable from what has been built. On
drawings, this may be achieved by layer separation, line color or line type, or a
combination thereof. In the Specifications, this shall be achieved by any changes
being identified in red font. Where words have been deleted from the Specifications,
the deleted word shall remain in view but be stroked through with a line.

= Each change from the original design shall be referenced to the authorization giving
rise to that change.

9 CONSTRUCTION RISK ASSESMENT

The objectives of the construction risk assessments are as follows:
= |dentification of all the construction risks including those induced by a change.
= Scenario Development.
= Cause identification.
= Consequence Analysis.
=  Probability Analysis.
= |mplementation of control measures that lower risk.

Construction risk assessments for selected construction activities should be completed
approved, and all action items closed out before commencing the work. Construction risk
assessment will be developed at least 1 month prior to commencement of the work.
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10 PRE-CONSTRUCTION ACTIVITIES

The objective of the Preconstruction activities is to ensure that the facilities which are required
during main construction execution are sufficient and adhering to the following criteria:

10.1

10.2

10.3

The quantity, size and condition of facilities are sufficient, safe and secure.
Optimization of the local content.
All project, government laws and standard practice quality requirements are met.

Main Camp, Office and Laydown

= The main camp is centralisation of accomodation where major of CPM’s staff will be
located stayed during the project in Pekanbaru City. In addition to main office, when
necessary, CPM will provide site office for personnel on each spread.

= Laydown area will be built in around ROW near Jalan Minas, Riau.

=  Temporary Utility Plan are developed as necessary depend on site condition.

= CPM will utilizeinternet for data communication between CPM Jakarta office and
CPM Site Office.

Mobilization

CPM will mobilize material, manpower and equipment based on the latest pre-
construction schedule.

Work Permit

Permits from local governments must be obtained before constructing the facilities.
Below is the list of the requirement permits:

= HO.

= Local Authority

= Permit to works

= Domestic and Construction waste.

Those permits must be obtainedat least 2 weeks before start construction. During an
internal meeting the Permit-to-Work Man will inform the permit status. The Permit-to-
Work Man will hand over a copy of the permit which has been approved by the
government authority to the Construction Manager. At the same time the Permit-to-
Work Man will inform all the government requirements to the Construction Manager.

11 WORKER AND MATERIAL TRANSPORTATION

111

Worker Responsibilities
11.1.1 Foremen

TheSupervisor will be based on the ROW and will be responsible for supervision
of stringing activities along the ROW, and will provide the necessary information
and liaise with PTW Man responsible for applying the correct work permits prior
to commencement of works. The supervisor will ensure the hauling and stringing
activities performance is in accordance with procedure. The Supervisor shall also
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11.1.2

11.1.3

11.1.4

11.1.5

11.1.6

11.1.7

be responsible for the overall implementation of the Project HSE Plan and safety
regulations that govern.

Warehouse Supervisor

The Warehouse Supervisor is responsible for loading/unloading activities at the
Site Project laydown areas. He will coordinate with the supervisor to load trailers
and send them to the ROW. He is also responsible for overall implementation of
HSE requirement at the laydown areas.

Safety Officer / Safetyman

The Safety Officer/ Safetyman will be responsible for the implementation of the
HSE Plan and compliance with all statutory regulations that govern on all the
activity commenced at his assigned spread. The Safety Officer / Safetyman will
supervise the HSE aspects of the work at a maximum of 50 workers in one
spread and to conduct safety briefings.

Permit to Work Man

The Permit-to-Work (PTW) Man is responsible for arranging (with Supervisor)
the work permits and apply the correct work permits prior to commencement of
work. The PTW Man will ensure the working permit is completed with the JSA of
each working activities and ensure the permits are approved before the work is
started.

Certified Crane Operator

The Certified Crane operator is responsible to operate the crane correctly and
safely. The Operator shall have adequate knowledge to load & unload pipe at
storage and stock yard. The operator shall always observe the hand signals of
the rigger in charge of the lifting operation and watch out for any existing
properties that could be harmed by the operation.

Certified Side Boom Operator

The certified Side Boom operator is responsible to operate the side boom
correctly and safely. The operator shall be have adequate knowledge of the land
condition to avoid the side boom getting bogged down on site especially in
swampy areas. The operator shall be always accompanied by a rigger who will
monitor the side boom movement and look out for the safety of personnel as
well as for any existing properties that could be damaged by the operation.

Pipe Carrier Operator

The pipe carrier operator is responsible to operate the pipe carrier correctly and
safely. The operators shall have adequate knowledge about the land/soil
condition to avoid the carrier getting bogged down on site especially in swampy
areas.
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11.1.8

11.1.9

11.1.10

11.1.11

11.1.12

11.1.13

11.1.14

Certified Rigger

The certified Rigger shall be responsible for loading, unloading, moving of

material including but not limited to the following:

= Ensure that the lifting equipment is certified,adequately maintained and in a
good condition.

= Ensure that lifting gear and storage locations are regularly inspected.

Material Controller

The Material controller will be responsible for all consumables & non-
permanent material, storage (warehousing), and identifying, record, stock,
report and shall serve the site activities where required.

Flagmen

The flagmen are responsible to manage the traffic during working activity
especially when the equipment movement. Flagmen are also responsible for the
implementation of traffic management plan.

Helpers

The Helpers are responsible for performing all work ordered by supervisor
correctly and safely. Work will consist of unskilled activities such as: preparing
the hand tool, perform manual handling, etc.

Medic

The Medic shall be standing by on site during the construction activities. Medic
is responsible to conduct first aid and medical actions in case of medical
emergencies. The Medic shall be part of the Emergency Response Team. The
medic will be assisted by the first aider (provided from each trained crew
personnel at each working area).

First Aider

The first aider is responsible to conduct first aid action in case of any incident
during working at work area. The first aider will be the trained personnel from
each working crew.

Truck Drivers

Truck Drivers are responsible for:

= Taking care of their own health and safety.

= Not being under the influence of drugs and/or alcohol while operating a
truck.

= Checking and confirming that their truck is safe to operate.

=  Ensuring the suitability of the vehicle for the task to be performed. E.g. load
capacity, pipes quantity, lashing strength, wooden dunnage, stopper, etc.

= Reporting any incidents damages or malfunctions to their Supervisors.

= Not making any unauthorized modifications to vehicles.
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Ensuring that they hold the appropriate and original driver’s license and
truck registration (SIM & STNK).

Ensuring that seat belts are worn at all times.

Identify areas of risk e.g.: blind spots, and support countermeasure
activities.

Wear appropriate Personal Protective Equipment (PPE).

Ensure Truck Loads are secure and safe during transport

No speeding

No smoking is allowed on board the truck and while refueling.

No telephone use while driving.

Vehicle Tracking Operator.

To ensure that the vehicle tracking system is fully functional.

To monitor truck movements and to make report from Site Project Site
Office.

To maintain communication with the pipe transport supervisor during trucks
movement, and react in the appropriate way when (emergency/unusual)
situations occur.

11.1.15 Dispatcher

The

dispatcher will responsible for:

Ensure that the driver is fully aware of the content of the transportation
procedure prior to commencing the journey.

Coaches the driver to practice safe driving behaviors.

Ensure all proper approval permits are obtained for any deviations
necessary to fulfill the objective of the journey.

11.1.16 Escort

The

escort will ride in a separate vehicle and will be assigned to guide each pipe

transport truck along their journey. They are responsible for ensuring their
journey from the laydown area to the ROW and return is safe.

11.2 Vehicle Condition

11.2.1 General Truck Safety Requirements

Equipment control, maintenance and inspection will be carried out on any truck used.
Every truck which will be used, a truck and trailer inspection will be done every day
before and after carrying out the work, using a truck inspection form.

11.2.2 Truck Selection

The following standards have been applied when choosing trucks for this
project:

a)
b)

Trucks should be less than 8 years old.

As a minimum, trucks are equipped with the following:
=  First Aid kit.

=  Fire extinguisher.
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= Seat Belt.

= Spare tire.

= Tool kit to change the tire

= Lashing equipment (chain and sling belt) suitable for the load of pipes or
bends.

= Wheel stopper, wooden dunnage

= 3 pieces wooden support shall be used on the flatbed (size: length 230
cm x 16 cm width x 8 cm height), covered by rubber.

= Stanchions, 80 cm height for 3 points on both sides, shall be covered by
rubber.

= Steel head board protection, with the appropriate measurements and
strength.

= The rear window panel of the truck cabin shall be protected with
appropriate head board that fully covers the rear panel. Head board rack
will be inspected and approved prior to use on project.

11.3 HSE Requirement

1131

Training and Drivers Competency

CPM will ensure that the basic types of information and training required by all
employees, supervisors are provided prior to the start of work and throughout
the duration of the work.

A training program will be used to educate and train people in order to improve
health, safety and environmental awareness and performance. A brief overview
of the training program is as follows:

The education and training will comprise of 4 (four) basic elements:
=  QOrientation
=  Pre Work Briefing
= Job specific and topic specific training
= Supervisor Training

Pre Work Briefing will be used to reinforce issues addressed at orientation and
new issues arising as the project develops i.e. weather / traffic conditions,
demonstration, etc.

CPM will train all personnel involved in observing and correcting unsafe acts or
unsafe condition through HSE report card.

CPM shall provide all personnel with HSE awareness, induction and training, and
where required, specific training applicable to the employee’s work task.

CPM will roll-out the observation and intervention program to all personnel, and
the program will refer to the CPM Safety Management Plan.
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11.3.2 PPE Requirements

11.3.3

11.34

11.3.5

CPM will ensure that all Personal Protective Equipment (PPE) used on the
Project is in conformance with project requirements. All PPE and Safety
Equipment shall be checked daily prior to commencement of work.

Minimum PPE:

CPM will provide PPE in accordance with an internationally recognized standard
and project requirements. Minimum levels of PPE shall be provided for
protection for head (Safety Helmet), feet (Safety Boots), ear (ear plug), eye
(safety goggle), hands (Gloves), and high visibility work vests, these are the basic
requirements to be used at all times.

Communication System

The primary communication system during the transportation activities will be
by radio. The radio will be held by the driver assistant of each trailer.

A dispatcher will be assigned to track the trailers from laydown to the ROW, the
dispatcher will always communicate with the trailer, transport supervisor, and
warehouse supervisor at the laydown, and with mid end supervisor at the
transfer laydown or ROW by using the radio mentioned above.

CPM shall provide radio repeaters as necessary to provide coverage for all
working areas. Mobile phones will also be provided as secondary
communication system on site.

Socio-Economic

CPM will inform the local police (Polsek) of transportation plans including timing
and routes. This communication will be done by formal letter at least 2 weeks
prior to starting. Further, each village chief will be notified of CPM
transportation plan as well. Additional socialization will be performed at schools
and markets.

Local flagmen will be deployed at busy intersection and high population areas.
Water truck will be used to control the dust that will be generated during
transport through village roads.

Regulation Permit

Prior to start of the construction activities, the pipe transportation supervisor
shall ensure that the site has been permitted to work by the CLIENT, local
authorities, village chief and/or local land owner to avoid unnecessary delays
due to any problems during the performance of the work, the permits such as:

=  Polisi Resort (District Police Department)

= Kepala Satuan Lalu-lintas (Police Traffic department)

= Kepala Polisi Sektor (Sub-District Police Department Chief) at each Sub-

Local village chief
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= Dinas Perhubungan (DISHUB)
= DLLAJR (Dinas Lalu Lintas Angkutan Jalan Raya)

11.4 Incident Management

11.4.1 Emergency Situation

The driver should calmly and appropriately respond to emergency situations
when they occur. He should also guide his helper on what to do and ensure a
single command and control structure. He should contact the Pipe Transport
Supervisor as soon as it is safe to do so. He should give details of the incident,

the

location, the time and what has been done so far. If need be, he should also

contact the nearby Police to lodge report of incident.

11.4.2 Vehicle Accident

Any accident during transportation, minor or major, shall be immediately
reported to the Supervisor and Police. As custodian of the process, the
Supervisor shall report to Safety Officer and Area Superintendent. TheSupervisor
should collect any evidences, conduct interviews and present formal reports
with recommendations.

The CPM'’s Incident Investigation and Report shall as a minimum contain:

= |ncident or work illness that happens to all transportation’s personnel.
= Location, date and time of the incident.
= Contacts’ detail of third parties (i.e. police officers, witnesses).

11.4.3 Vehicle Breakdown

For

the safety of others, vehicle operators must signal that their vehicle has

broken down by switching on their hazard lights and by displaying a triangle at

the

back of their vehicle.

Vehicle operators must report their vehicle breakdown to the Supervisor as soon
as emergency signals have been set up. Vehicle shall be parked in a safe place.

The Supervisor shall coordinate with the AreaSuperintendent to find the
solutions (e.g. send a mechanic, prepare towing truck, or get a new head trailer).

11.4.4 Rules Violation

Truck drivers that do not comply with the traffic rules outlined in this document

will,

depending of the seriousness of the offence:

= Receive a verbal warning.

=  Receive a written warning (for CPM employees).

=  Be temporary suspended from driving on the Project.

=  Be permanently suspended from driving on the Project.

=  Be temporary suspended from work (for CPM employees).
= Be dismissed from work (for CPM employees).
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11.5 Journey Management Procedures

11.5.1

11.5.2

11.5.3

1154

1155

Assignment of Equipment and Personnel

Appropriate equipment and qualified personnel will be assigned. The selection is
not only a function of technical specifications for the requested service, but will
also take into account any special considerations for the journey (rain, road bad
condition, floating, landslide, etc).

Speed Limit and Safe Distance

Drivers will comply with the road authority and company speed limits and safe
distance set in the specific operating area/location. These limits below have
been set following a local hazard identification assessment.
For the prevailing vehicle speed limits and safe distance are:
= Average speed
40— 50 km/hour (on province main roads)
- Maximum 30 km/hr when passing on the village roads
Safe distance between trailer driving convoy is 15-20 m
Less than 30 km/hr (on markets or schools areas, etc.)

Transportation Briefing

The pipe Transport Supervisor and the HSE site advisor will conduct a briefing to
all drivers to ensure that:
= The route is clearly defined.
= Potential driving hazards, especially dangerous intersections, are
identified in advance, taking into consideration the terrain, weather,
known dangerous routes, speed limits, holidays (especially those which
involve fasting), etc.
= Appropriate vehicles are assigned to the journey.
=  Only qualified drivers are assigned and that there certification is current
for the type of vehicles to be used.
= Drivers and passengers are fully briefed on the journey: route, hazards,
planned stops, etc.
= Vehicles are inspected using an appropriate checklist before the journey
begins.
= Gasoline must full before the journey.
= Recommendations are followed regarding scheduling rest stops.

Trucks Safety Equipment

All the trucks shall be equipped with seat belts, a fire extinguisher, a first aid
box, wheel stopper, reverse alarm, headrest, handbrake, lashing and a tools box.

Time Limit for Driving

The drivers are only allowed 3 hours per trip (maximum), excluding breaks and
lunch. Each trailer will have two trips a day on schedule.
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11.5.6 Parking Condition during Loading/Unloading Activities

11.5.7

11.5.8

11.5.9

During loading and unloading operation, the driver must:

= Switch off the engine and always apply vehicle’s parking brakes.

=  The two of wheel stopper must be used correctly.

= Keep away from heavy lifting equipment.

= Start the engine only when directed by the supervisor.

= Responsible for lashing and unlashing of the pipes on his truck and to
ensure that the pipes are properly secured.

= |n coating yard and laydown area, drivers shall wait in driver’s waiting
room.

= Sleeping in the truck is not allowed while waiting for loading or unloading.

= Parking is only allowed on the designated area (rest area and laydown).

Medical Check Up & Drug and Alcohol Test

All personnel who are involving in the pipes transportation shall take and pass
MCU test.
= Using drugs, alcohol or narcotics, is strictly prohibited and will result in
immediate termination of employment.
=  MCU and D&A test has been done under Contractor facilities
= Random test of alcohol and drugs will be done throughout and random
during the transportation.

Mobile Telephones

The risk of an accident involving the use of a mobile phone is equal to the risk of
an accident involving the abuse of alcohol, i.e. 4 times higher than normal
driving risk. The use of a mobile phone or radio, while operating a vehicle, is
prohibited. If called, the vehicle operator must first stop and park his vehicle in
an appropriate safe location, where he does not disturb traffic, before
answering the call.

Working Time

Normal working time shall be as follows:

06.45-07.00 : Toolbox Meeting

07.00-11.45 : Working hours

11.45-12.00 : Clean up working area and preparing for break
12.00-13.00 : Break time

13.00-17.30 : Working hours

17.30-17.45 : Closing / Toolbox Meeting

All personnel shall be responsible for cleanliness and tidiness of working area
before leaving.

No works are allowed during heavy rain and risky weathers.
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11.5.10

11.5.11

Pipe and Equipment Transport Assessment

The pipes and equipment will be transported from laydown (LD) to temporary
laydown (TLD) prepared at the ROW or near it. From the temporary lay-down,
the pipes will be hauling and stringing along the ROW by using side boom and
pipe carrier.

Pipe Laydown and Transfer Laydown

The pipe will be stored at laydown area in Pekanbaru City.

For HDD pipes will be stocked at laydown Site Project. Fuel tank for the
transportation vehicle and other equipment also will be available at each

laydown, the fuel will be supplied from local supplier.

The temporary laydown will be prepared at mini stock pile along ROW.

11.6 Traffic Management Plan

11.6.1

11.6.2

11.6.3

11.6.4

Local Community Awareness

The local community and the public are often directly impacted by project
traffic. Socialization is an important part of minimizing community impact. The
socialization will be established and coordinated by CPM. Ongoing coordination
between the local community head/chief and CPM will be in effect for the
duration of the project to provide timely updates.

The socialization and the required permits for the above activities will be
completely done before starting work on each area. All nighttime road closures
and extended time delays will require one-week advanced public notification.

High Population Center

There are high population centers that will be passed through by a high volume
of project vehicles. These include markets, city centers, and other dense areas.
Prior to starting a high volume of traffic, the local leaders of these areas will be
engaged and informed of our traffic plan and mitigation steps such as
installation of traffic lights, signs, or flagmen will be done as necessary.

Small Village Roads

There are small village roads that will be passed through by a high volume of
project vehicles. These roads will not be used for heavy duty access; only light
duty vehicles will pass through these roads. Prior to use, some improvements for
the roads will be undertaken.

Signs, Barricade and Flagmen

1. Signs will be placed in the following areas:
- 100 m around the main entry /exit gate of laydown.
- Open cut crossing.
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- T-Junction.

Transfer laydown area.
Turning area inside ROW.

The sign board message example such as: “Hati-Hati Keluar Masuk
Kendaraan Proyek / Warning in out Vehicle Activity along Project Area” and
“Kurangi Kecepatan Sekarang / Please Move Slowly”.

Barricades, as well as the sign, will be placed in the following areas:

exit/entry point of the temporary and permanent laydown areas and
camp.
Other areas that can be accessed by vehicles.

Flagmen will be assigned to reduce the traffic flow impact during the
movement of the vehicle as follow:

A minimum of one flagman will be positioned away from construction
sites that could impact local traffic.

A minimum of one flagman will standby at exit/entry point of the ROW
half an hour before the project vehicle/equipment is passing.

A minimum of one flagman will assist vehicles/equipment during
turning and passing ROW entry/exit points.

The Flagmen will setup the signs and/or barricades when project
vehicles pass, and take them down after to give access for other road
users.

A Minimum of one flagman will be on standby at crowded public areas
(such as market, school, etc.) to anticipate the traffic impact that may
occur.

All flagmen will wear high visibility vest, in addition to standard PPE.

11.6.5 Vehicle Identification

After all the inspections have been done and the vehicle complies with
requirements, the project vehicles will be tagged with an identity sticker
numbering.

11.6.6 Speed Limit and Safe Distance

Drivers will comply with the road authority and company speed limits and safe
distance set in the specific operating area/location. These limits below have
been set following a local hazard identification assessment.

For the prevailing vehicle speed limits and safe distance are

Maximum speed 40 — 50 km/hour on province main roads for trailer
Maximum speed 80/hour for light vehicle
Safe distance between trailer driving convoy is 15 - 20 km/hour
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11.6.7 Safety Driving

1.
2.

w

All cars and drivers will be hired from a reputable agency.

Safety driving test will be conducted as part of HSE planning as follow:

- Defensive Driving Course for all project drivers (excl. equipment
operators)

- Medical check-up, Drug and alcohol test for all drivers and all equipment
operators

All operators and heavy equipment shall possess a valid certificate.

Consider having back up operators for work more than normal working

hour.

When passing high population areas (market, school, office, etc) the vehicles

speed limits will be 10 km/hour.

Set the travel/delivery time for pipeline and other material to avoid peak

travel times where able.

Ensure the drivers are aware of high population areas and critical road

crossing points.

11.6.8 Traffic Route Flow

1.

Freeway / arterial traffic flow routes

- Utilize all freeways and major arterial roadways wherever feasible for
transportation during construction.

- ldentify necessary freeway on ramps / off ramps prior to starting travel.

- ldentify key interchanges/intersections necessary prior to starting travel.

- Determine freeway/arterial lane assignments for the traffic.

- Identify/collect data about peak traffic times for specific locations such
as school, office areas, market, etc.

Local traffic flow routes

- Determine local streets that connect to freeway entrance/exit ramps
and/or arterial intersections.

- Determine recommended flow routes to/from general and reversed
offloading areas.

- Avoid right turn movements across traffic flow.

- Focus oningress and egress operation separately.

- ldentify/collect data about peak traffic times for specific locations such
as school, office areas, market, etc.

Alternate routes

- |dentify mainline problem locations.

- Evaluate proposed alternate routes.

- Achieve participating agency agreement on roles and responsibilities.

- Identify equipment and personnel resources required to deploy an
alternate route plan.
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4.

Identify/collect data about peak traffic times for specific locations such
as school, office areas, market, etc.

Emergency access routes

Evaluate necessary street closures within the site area to connect with
some of the following; public safety headquarters, hospitals, ambulance
and first-aid stations on site.

Evaluate need for emergency access lanes along streets.

Prepare (if such as case happen) the emergency access routes may
remain closed to all non-emergency vehicles. The traffic control staff
and permit to access the side street for emergency.

11.6.9 Site Access and Parking Rules

1.

2.

Vehicles access and circulation

Left turn circulation pattern to enter or exit the work site.

As much as possible, the vehicle or equipment will mobilize with
contraflow operation.

Use the ROW for vehicle access and circulation.

Temporary Parking and Monitoring

Reduce the number of vehicles on site as much as possible.

Design the offloading areas to avoid conflict with primary traffic
ingress/egress route.

Use the ROW to park small vehicles and equipment and if not possible
use off-street areas with permit/agreement.

No vehicle is allowed to park on the road way / traffic lane.

Be aware with the soil condition and landscape where the vehicle wants
to park.

Ensure the parked vehicle is not obscuring another vehicle to pass.

Park is not allowed for motorcycle.

All project vehicles and equipment only be allowed park on the
dedicated parking area.

11.6.10 Pedestrian Access

1.

Pedestrian control

Identify and establish dedicated pedestrian walkways where necessary.
Limit vehicular intersection of pedestrian walkways.

Disabled accessibility

Consider to maintain minimum path width.

Consider to include curb cuts and temporary ramps for negotiating
grade separation.

Conform to local community with disabilities act regulations.
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11.6.11 Driving in ROW
1. All vehicles and equipment that enter / exit the ROW will be inspected by
the Security Force.
2. Non-authorized vehicle is not allowed to enter the ROW. An-authorized
vehicle can be identified from identity sticker attached on the vehicle.
3. Vehicle enter to the ROW will be assisted by the flagmen at the ROW area.
4. All vehicles will move slowly along the ROW area, ROW speed limit set a 10
kph.
5. Pipe trailers will offload the pipe in dedicated temporary laydown areas.
6. Safety officer will monitor all vehicles/equipment movement and flagmen
will assist to support safe maneuvering.
7. Backing of vehicles and equipment will be minimized as much as possible.
8. All vehicles and equipment on the ROW will turn in dedicated turning points
under assistance of the flagman.
9. ROW turning points to be established near each temporary laydown area on
the ROW.
10. Only project equipment, trucks, trailers, CLIENT’s cars and CPM’s cars are
allowed to driving on ROW.
11. No motorcycle is allowed to drive on and cross the ROW.
11.6.12 Night Time Driving
All activities shall be planned to avoid the need for night driving, including
circumstances where an approved activity takes place during the night.
CPM shall therefore reduce the night driving risk to a level that is as low as
reasonably practicable (ALARP).
To comply with the ‘spirit’ of this policy with respect to night driving, a planning
effort is expected at all times in order to minimize night driving and achieve
ALARP risk levels. Management of night driving is a line responsibility. Night
driving for any planned operation will require the prior approval of the CLIENT
representative.
11.6.13 Prevention of Unauthorized Vehicle Use

All vehicles shall be locked at all times when left unattended to prevent
unauthorized persons from attempting to drive or operate the vehicle.

Vehicle operators who fail to lock and secure their vehicles prior to leaving the
vehicle shall face disciplinary action.

11.7 Pipe Handling and Loading

Trailers per spread will be utilized to transport the pipe from lay-down to mini stock pile
or pipeline route at ROW. The trailer will be rented from a local trailer/truck rental
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12

11.8

11.9

company. Prior to being used on the project will undergo a thorough inspection by
CLIENT.

Pipe Transportation Route

Pipe transportation route will be start from the nearest Port to laydown at Minas area via
public roads. The route will be proposed to the CLIENT and approved prior to start the
works.

Pipe Unloading at Temporary Laydown on ROW

The pipe will be unloaded at the temporary laydown or mini stockpile by side boom
utilized for stringing also. The pipe will be directly strung to the ROW at the same day, so
that the transfer area will be always ready for the next pipe loading (not any pipe
remaining that required width space).

11.10 Warehousing Procedure

The objective of the warehousing procedure is to define the steps and requirement for
managing the storage of all materials at lay-down/warehouse areas, starting from
receiving to storage, and issuing (including prevention material) until hand-over material
to CLIENT after project completion.

PIPELINE CONSTRUCTION

In order to complete the project on schedule, CPM will mobilize manpower and equipment as
follows:

12.1

12.2

Construction Spread Description

CPM will decide to establish the area for construction into 2 (two) spread.
- Spread 1 will start from Siak to KP 24+000
- Spread 2 will start from KP 24+000 to Pekanbaru
- The divided of the area into the spreads will be followed by dividing of manpower,
equipment and materials as required for each spread.

Clearing and Grading Method

12.2.1 Clearing and Grading Works

Clearing and Grading works will be done with 2 (two) team using excavator and
bulldozer (optional) by following detailed engineering design that have been
approved by CLIENT. Team 1 (one) will be started from the middle of the
pipeline route to downstream and team 2 (two) from the middle of the pipeline
route to upstream.

= The clearing & grading works will be performed by the following sequence :
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1) Mark the ROW boundary at left and right side also the above ground
archeological by the surveyor. Marker shall be higher than surround
brush or paddies and contrast painted in order to ease looked by
workers.

2) Tree felling shall be carried out immediately in front of bulldozer
activity.

3) Perform the clearing & grading inside boundaries using excavator or
dozer.

4) Grade the ROW from left or right heading to center and the sloped the
surface from center to left and right.

5) Install temporary mat if the equipments walking across the underground
existing pipelines or utilities.

6) Provide temporary waterway at both side (left & right at ROW) inside
the boundary.

7) Excavated soil from waterway will placed at outside.

8) Removed the brush and debris to disposal area by dump truck.

9) Continue until finish.

Clearing shall be restricted to the limits of the construction ROW. The
working area shall be cleared by the removal of trees and vegetation as
necessary, including overhanging branches that would be in the way of
construction and future maintenance operations.

The ROW shall be graded and maintained to a standard suitable for
construction traffic, and in such a manner as to reduce the requirement for
field bending of line pipe.

Where the pipeline route lies in the vicinity of existing pipelines or other
works; grading operations are restricted only to those areas clearly marked
as being clear of existing facilities. The instructions of the owner of existing
pipeline or other buried facilities shall be respected. Social-economic advisor
shall inform the supervisor of the requirements of the owner.

Transit of vehicles and/or equipment across the axis of existing buried
pipeline or utilities shall be avoided as far as possible. Transit shall only take
place once the existing pipeline or facility is protected as required by the
Owner of the pipeline/facility. Any earth work which may decrease the
minimum cover over of existing facilities shall be avoided, unless specifically
covered in a procedure.

Clearing and grading shall be restricted to the approved ROW, and to the
extent practical, limited to that necessary for the safe and efficient
operation of equipment. Grading activities will be minimized in wetland
areas. To the extent possible, the disturbance will be restricted to only that
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12.2.2

12.2.3

12.2.4

12.2.5

necessary for the pipe ditch and any access roads adjacent to the ditch,
unless safety is an issue.

Timber/Brush Removal

Trees, rock, stumps, brush and other debris shall not be pushed off the work
area. Trees, brush, stumps and other encumbrances shall be cut flush with the
finished grade. Stumps within 4-5 m of the centerline of pipeline alignment shall
be removed by grubbing. All trees cleared shall be felled in a way to ensure they
fall within the working area.

The above works may be performed by excavator or by using hand tools such as
axes or machetes, all felled vegetation will be removed to the temporary
disposal area/location.

Trees to be cut shall be recorded and reported to the CLIENT for information.

All timber which is determined to be merchantable by the CLIENT representative
shall be stripped of leaves and branches, cut into standards length and stacked
in the working area (parallel to the work area) for disposal by the CLIENT. All
timber which is not merchantable and the trees tops, brush and inflammable
debris shall be burned, on the work area if permitted by the CLIENT.

Grading and Top Soil Preservation

=  Grading activities will be achieved by excavator or dozer.

= Cut and leveled to maximum 30 cm depth and also sloped transversally to
the temporary waterway (small ditch) that prepared at the edge of ROW
limits. This waterway shall drain to nearest existing waterway (ditch,
irrigation, or creek). Silt fences shall be installed to prevent sediment carried
by the sheet flow.

= The top soil will be removed during trench excavation and staked at
adequate distance from the edge of trench so that is does not become
mixed with excavated sub soil from the trench or with any foreign debris.

ROW Drainage

Existing ditches and waterways that are found within the ROW will be marked. A
temporary waterway (culvert) may be installed in the waterway backfilled until
the same level with ground. Culvert installation shall be performed during
clearing or prior to continue the construction process.

Equipment

CPM will mobilize the following equipment to perform the clearing and grading
activities and put on the list as follow:
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No EQUIPMENT DESCRIPTION - Qry
Unit Remark
1 | Excavator 2 each spread
2 | Bulldozer 1 optional All
3 | Total station (survey equipment) 1 each spread
4 | Minibus 1 each spread
5 | Hand tools (shovel, hoe, etc) as required
6 | Dump truck as required

equipment shall have valid certificates which will be attached to the Permit to
Work (PTW).

12.3 Pipe Hauling and Stringing Method

12.3.1

12.3.2

Preparation Works

The areas in which the pipe materials will be placed shall be cleaned, cleared
and compacted (if necessary) from existing obstacles.

All pipes shall be stacked at stock yard on earth embankment with sand bags
underneath the pipes.

Flatbed trailer will be used for the pipe transportation. It will be equipped with 3
(three) rows of wooden block supports at approx. 4 m distances apart. Three
supports will be provided to prevent significant deflection of the pipes during
transportation. The trailer used for pipe transportation shall be of sufficient
length to eliminate excessive overhang of the pipe. The rear window panel of
the truck cabin shall be protected with appropriate head board that fully covers
the rear panel. Head board rack will be inspected and approved prior to use on
project.

The pipe transportation route shall be as per the Traffic Management Plan and
approved by the CLIENT prior to transporting the pipe to each pipe location.
Prior to the start of hauling, a survey will be performed to identify clearance
restrictions. Corrective measures will be taken as required.

The pipe shall be inspected for dimensions, coating conditions and damages
before and after to being brought to the site.

Lifting Works

All lifting equipment and slings shall be subject to testing/certification and
regular inspection (daily) prior to use. Adequate color coding/marking of the
equipment shall be provided; green for good condition and red for broken. Red
tagged equipment/tools will be removed from the job site.

Pipe may be lifted using end hooks or straps:
- If end hooks are used, they shall be made of aluminum or other CLIENT
approved material
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12.3.3

- Iflifting straps are used they shall be made of non-abrasive material such as
nylon webbing

Certified spreader bar may be used to maintain the angle between the pipe and
the strap/sling/hook to greater than 60 degrees.

All pipes shall be picked up clear of the ground without dragging. Pipes shall not
be subjected to impact or jarring. When cranes or side booms are used, tag lines
shall be used for guiding the load.

Lifting calculations, arrangements, and drawings shall be prepared by CPM, refer
to actual site condition and submitted as attachment on permit to work.

Pipe Hauling and Stringing Setup

From the main pipe yard, pipes will be transported to the temporary laydown
area. From temporary laydown pipe shall be strung to each spread with required
equipment such as Side boom and/or pipe carrier.

To start pipe hauling and stringing activities, following activity shall be

conducted:

1. Ensure that PPE is available and worn correctly prior to start of any working
activities.

2. Perform Pre-job meeting, attended by all the personnel involved.

3. Supervisor shall ensure that all workers have the appropriate induction and
training.

4. The Supervisor shall clearly explain the work permit and JSA to all personnel
involved in the work.

5. Workers will participate in updating or modifying the JSA to meet actual
work conditions.

6. Check the equipment and tools to be used; any damaged equipments and
tools shall be tagged or repaired prior to use or replaced.

7. Set-up (if necessary) barrier, signage, and warning sign at working area.

After all preparations are completed, pipe hauling activities can be started (Pipe
Loading & Unloading, Transportation of Pipe, Transferring and Stringing). When
finished work time on a day, place all the equipment and tools in a proper and
tidy position on site, shut down and secure all equipment/tools correctly.

Supervisor shall submit necessary report or document to QC inspector for
further data processing.

Security shall patrol the job site regularly to keep the working area free from
non-authorized persons and local community, and to prevent property loss.
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12.3.4 Pipe Loading

12.3.5

Equipment setup is illustrated on attachment drawing maximum 10 pipes can be
loaded on a trailer.

During loading and unloading activities, only the Rigger may give instructions to
the crane operator.

Trucks shall be prohibited from backing up.

Lifting of pipes shall use pipe hooks with protective padding to prevent damage
on the pipe bevel. Tag lines shall be attached on both ends of the pipe to enable
guidance of the pipe during lifting operations. One man shall be assigned to each
tag line. Rubber strip shall be installed between the pipes to eliminate direct
contact of pipe insulation.

Prior to the trailer leaving from the stock yard, the QC Inspector shall check and
record: pipe number, heat number, and length and also to prepare pipe damage
report. Damaged pipe will be quarantined.

Loaded pipe onto the trailer shall be lashed with padded lashing material such as
lashing belt and the lashing shall be thoroughly inspected and sufficiently
tightened prior to any loaded trailer movement. Strap tightening devices shall
not come into contact with coated pipe surface.

Flagman shall be deployed to monitor and guide traffic during trailer and heavy
equipment operations.

Transportation of Pipe

After the QC Inspector has inspected and recorded the pipe loading
configuration, and checks on the lashing on trailer have been completed, the
trailer is allowed to travel from the pipe yard to destination. Pipe shall not
overhang truck bed by more than 1.2 m. From main stock pile, the pipe will be
transported to each location and temporary for stringing. CPM shall only use the
approved route for pipe transportation. Any other route to be used for pipe
transportation shall be proposed to the CLIENT for approval.

On the ROW, proper signage will be installed the traffic flow for pipe trailer flow
of this route shall be such that reversing will be not required.

If the transportation trailer or pipe carrier can’t access the new pipeline ROW
due to the limitation of access road the pipe will be loaded to small pipe carrier
to transfer the pipe from nearest access to temporary stock pile at pipeline
ROW.
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If the ROW condition is can be entered by the pipe trailer especially during dry
season, trailer turn over area in the ROW will be prepared at a minimum 500m
interval or at the required location by the clearing and grading crew.

12.3.6 Pipe Unloading

When the pipe arrived to destination temporary stock area, the pipe shall be
unloaded using side boom or crane prepared on that area.

Pipe yards shall have suitable drainage and shall be horizontal to avoid pipe
rolling off downhill slopes.

12.3.7 Stringing

Except in special circumstance, stringing will be performed prior to trench
excavation. In sections where rock breaking will be necessary pipes will be
placed with a distance 6 m from centerline rock breaking.

When lifting the pipe off the pipe carrier at far side, pipe carrier operator shall
be leave the pipe carrier cabin at the moment since the boom of the side booms
are cross over the cabin.

Side boom and/or pipe carrier (on muddy soil condition) may be utilized for
unloading and stringing operation. Pipe shall be strung in line ready for set up

and

welding with pipe ends offset.

A bevel cover shall be installed to avoid bevel damage. No pipe or other material
shall be strung along the ROW before all clearing and grading operations have
been carried out on the area of pipe to be strung.

Pipe shall be supported by placing earth embankment with a sandbag.

During pipe haul and stringing operations, special attention shall be given to the
following:

Minimize overlap of the pipe; leave required gaps for other access.
Avoid any damage to pipe coating or insulation.

Road access is maintained relatively flat.

The pipe shall be strung in a manner that causes the least interference with
the normal land use.

Gaps shall be left at intervals to permit the passage of farm stock and
equipment. The gaps will be closed and temporary access way such as
temporary wooden bridge shall be installed when the pipe is welded.
CONTRACTOR shall make provisions for passage or crossing for animals,
machinery as well as normal site traffic. The gaps will be replaced with
temporary access way when the pipe is welded

Stacking of pipe in the working width is not allowed.
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12.3.8

Where pipe handling and stringing near a public road, a flagman shall be
assigned on the job site with flagmen on each end of the working area. Road
markers and barrier tape with contrast color shall be installed near the public
road.

Equipment

CPM will mobilize the following equipment to perform the hauling and stringing
activities for each team as follow:

. Hauling Stringing
No Description Siak laydown Spread1 | Spread 2
1 Sideboom/excavator 2 unit 2 unit
2 | Crane 25Ton 1 unit
3 | Flatbed Trailer 4 unit
4 | Total Station 1 unit 1 unit
5 | Pipe Skid 1 unit 1 unit

All equipment valid certificates shall be subject to attached on Permit to Work
(PTW).

12.4 Fit-up and Line-up Welding Method

1241

12.4.2

Pre-Construction Works

Preparation works shall commence in advance of the main activity. Its main
purpose is to set up and organize the equipment, materials, tools, and
personnel required for fit-up and welding of the pipeline under each
particular site condition.

First, the pipe will be aligned in a string over sand bag supports.

Same as all other locations, a barricade will be deployed around the working
area to restrict access only to personnel directly involved.

Ensure that there is a minimum 50 cm ground clearance between the pipe
and ground. Prepare welding canopy and install during or after fit-up has
been completed.

The QC Inspector (Welding Inspector) shall control and inspect the welding
process including preparation works, fit-up, beveling, etc. Any deviation
from the WPS shall be rectified before welding commencement.

All welding equipment shall be inspected and be in a good condition prior to
being mobilized to site. Where required, equipment shall be calibrated.

Welding Electrode Treatment

All welding electrodes shall be stored inside a warehouse with controlled room
temperature and humidity as per manufacture recommendations.
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1243

Electrodes shall be prepared for the welder as per the request from the welding
or mid end supervisor. Each type of electrode may have a different kind of
baking and holding, depending upon manufacture’s recommendations.

The electrode shall be directly put in the quiver delivered to the welder for use.
The quiver shall be plugged into a cable socket and temperature is maintained
as per the requirements.

Where the electrode is not required to be baked (as per manufacture’s
recommendation); hence can be directly taken from the packaging. Ensure that
the packing is in good condition before use.

Welding Procedure

All welding parameters and repair procedures for the relevant materials and
applications are contained in the corresponding approved WPS and PQR. WPS
and PQR shall be in accordance with API 1104 Standard and CLIENT specification.

Approved WPS shall be posted at each work location and shall be readily
available to each welders.

The welding work shall be protected from adverse weather conditions such as
wind and rain. Welding shall not be performed during heavy rain.

The number of welders required to produce a weld shall be sufficient for laying
all beads as specified in the WPS. Only welders who are qualified for approved

WPS and PQR shall perform the welding operations.

Precautions shall be taken during welding to ensure that no electrical arc
strikes/burns occur over pipeline surface including fitting etc.

At the discretion of the CLIENT, arc strikes/burns may need to be eliminated in
accordance with a CPM-developed Arc Strikes/Burn Inspection/Removal
procedure.

The procedure shall include:

=  Method of determining the wall thickness of the pipe in the area of arc
strikes/burns

=  Method of grinding/filing the arc strikes/burns from the body of the pipe

= Method of inspecting the area to ensure the arc strikes/burns HAZ has been
removed

= NDT method to inspection of the area for evidence of cracks (UT and MPI)
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=  Method of confirming the remaining wall thickness after grinding/filing (by
uT)

In the event that the remaining wall thickness is less than the project-specific
minimum wall thickness, the affected pipe shall be cut out as cylinder.
Backwelding shall not be performed for pipelines in sour service.

Prior to start fit-up and welding activities, following activity shall be carried-out

or conducted:

1) Ensure that PPE is available and worn correctly prior to start any working
activities.

2) Perform Pre-job meeting, attended by all the personnel involved.

3) The Supervisor shall clearly explain the work permit and JSA to all personnel
involved in the work.

4) Workers will participate in updating or modifying the JSA to meet actual
work conditions.

5) Check the equipment and tools to be used; any damaged equipment and/or
tools shall be tagged or repaired prior to use or replaced.

6) Set-up barrier, signage, and warning sign at working area. Warning signal
shall be erected and maintained.

Fit-up and welding may be performed with following sequence:

1) QCInspector (Welding Inspector) shall perform the pre-welding inspection
for the pipe to be welded (end pipe bevel condition and configuration, pipe
cleanness, pipe roundness, etc.) prior to fit-up.

2) Prepare the first length of pipe joint by lifting it up £50 cm above ground
level and put the support (sand bag) underneath the pipe. In order to avoid
rolling of pipe by sideways, sand/soil bags shall be placed besides the pipe.

3) Set up aninternal clamp with the compressor and insert the internal clamp
onto the first pipe

4) Check inside pipe for foreign object/cleanliness.

5) Lift up and fit-up the second length of pipe joint by side boom.

6) Fix the pipe fit-up by internal clamp.

7) Check the weld configuration prior to joining the pipes

8) QC Inspector (Welding Inspector) shall be inspecting the final pipe fit-up
prior to start welding.

9) Pre-heat shall be performed using LPG heating torch until the pipe surface
achieve required temperature defined on approved WPS. Pre-heat shall be
performed evenly on circumferential and shall be in line with approved WPS.

10) Perform pipe welding after pre-heat is finished (root pass, hot pass, filler
pass and final pass).

11) During welding, Welding Inspector shall inspect every weld layer to reduce
any possible weld defects.

12) Place “Night Cap” at the end of the pipeline.
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1244

1245

12.4.6

13) At the end of workday, all equipment and tools shall be organized,
shutdown and secured.

14) Supervisor shall submit the progress report or document to QC inspector for
further data process. Daily report shall be submitted to the CLIENT after the
approval from CLIENT Welding Inspector and third party inspectors.

15) Security patrols will be used to keep the working area free from non-
authorized persons and local community and to provide security for
equipment and tools.

Bevel End

The bevel ends shall be checked prior to fit-up. The bevel, joint type, root face,
root gap, etc. configuration and dimensions of the weld preparation shall be in
accordance with the approved WPS. Bevels shall be cleaned by power brush
before welding, including minimum 25 mm inside and outside of the pipe.

For special conditions, such as line up tie-in, after cutting and re beveling the
spool/pipe surface shall be inspected with Magnetic Particle Inspection (MPI) on
the bevel surface and Ultrasonic Test Method (UT) shall be performed for a
distance of 100 mm from the pipe end to detect lamination or inclusions prior to
start welding.

Fit-Up

The pipe shall be internally checked prior to fit-up for cleanliness and to ensure
that no debris is left inside the pipe. No oil or grease shall be allowed inside the
pipe. Any water left inside the pipe shall be cleaned.

Fit-up may be performed by side boom or excavator. Lifting using excavator
shall be in accordance with the excavator lifting capacity, here in maximum two
lengths (24 m, 2.5 tons) of non-concrete coated pipe allowed to be lifted by
excavator. A Lifting belt shall be utilized to avoid damage to the pipe coating or
insulation. The use of wire sling shall be prohibited.

If access for heavy equipment is limited, then lifting of pipes for fit-up will utilize
series of lifting frames and/or lifting tripods with chain block installed at the
center point of lifting as lifting device. CPM shall analyze and calculate the size of
tripod or frame to be used for lifting and submit to the CLIENT for review and
approval prior to use. Chain block hook will be certified prior to use.

Welding Performance

Line-up pipe welding may be performed by 6 welders at each line up spread with
the configuration as follow:

= 2 welders for Root and Filler 1 & 2

= 2 welders for filler 3and 4

= 2 welders for final pass or cap
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12.4.10

12.4.11

Root Pass

The Root pass shall be executed according to the relevant approved WPS. All
starts and stops in the root pass shall be ground to a smooth taper prior to
continue the weld.

Hot Pass

The Hot pass shall normally be applied as soon as possible after the root has
been welded (but no later than the time limit given in the relevant WPS). Each
pass of weld metal shall be cleaned before a further pass is applied. Visible
defects and other faults shall be removed by wire brush or grindstone.

The degree of completeness of weld prior to removal of line up clamps is
specified in the Welding Procedure Specification (WPS).

If the hot pass is delayed due to some reason and exceeded the WPS limitation,
weld joint shall be rejected and cut-out as a cylinder.

Filler and Final Pass

Prior to laying a filler or cap bead, the previous bead shall be brushed or lightly
ground. Each pass shall be completed around the whole circumference before
the next pass is started. The number of beads on both weld section shall be
same, so that the completed weld have a substantially uniform cross section
around the entire circumference of the pipe.

Welding Numbering System

A unique identification number shall be assigned to each welding joint in order
to accurately identify the welding location and to avoid the duplication of the
number. Prior to commencement of welding work, those identification numbers
shall be assigned based on the latest alighnment sheets reviewed by engineer.

During construction even though a crew skips somewhere discontinuously, the
number assigned in the above way shall be applied. Additional numbers and /or
adjustment of the number will be necessary according to the site condition.The
identification numbers are marked near the weld joint where it is easily visible.

Inspection & Testing

All inspection for Pipeline Fit-Up and Line-Up Welding work shall cover the
minimum Inspection & Test requirement (Construction Inspection and Test
Plan), CLIENT specification, and APl 1104 Welding of Pipeline and Related
Facilities.

The QC/Welding Inspector shall have enough experience and qualification to
perform inspection activities.
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12.4.12 Visual Inspection

12.4.13

After welding is completed, 100% visual inspection shall be performed prior to
NDE (Radiography, UT, etc.). Visual check shall be conducted in each layer of the
welding sequence to reduce welding repair possibility. The acceptance criteria of
visual inspection shall be in accordance with standard API 1104 and CLIENT
specification.

Welding Repairs

After the visual inspection or NDE report has been issued by Welding Inspector,
the repair team shall prepare the equipment and personnel (welder, grinder,
and helper) to repair the weld defect. The NDT crew shall mark the repair
position at the weld surface. The weld repair position shall be sketched by the
welding inspector and issued to the welders that are qualified to conduct the
weld repair.

Weld repair shall be performed according to relevant approved repair WPS and
PQR. Defect removal method, groove preparation, NDE performed, welding
process and welding consumable shall be strictly followed as per approved
repair weld procedure.

No more than two (2) weld repairs to the same location shall be made. If the
defect is not repaired in two attempts, then the entire weld shall be cut out as a
cylinder and re-welded.

The maximum length of any weld repair shall be 75 mm (3 inch). If the sum total
length of the section to be weld repaired exceeds 30% of the length of the weld,
then the entire weld shall be cut out as a cylinder and re-welded.

Removal of weld metal or portions of base metal may be accomplished by the
following methods, but only one method of excavation permitted (according to
approved method):

=  Machining
= Grinding
= Chipping

Oxy-fuel gouging shall not be permitted for removal of weld metal or base
metal. The defect shall be completely removed and the cavity (in planar defect)
shall be inspected using Magnetic Particle Inspection (MPI) to verify complete
removal of the defect.

Repairs shall be inspected 100% by NDE (i.e., MPI, Radiography, Ultrasonic test)
after completion, using the method prescribed for the original weld.
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12.4.14 Equipment

CPM will mobilize the following equipment to perform the pipeline fit-up and welding
activities as follow:

No Description feleie) 1 fee 2
Qty Unit Qty Unit
1 External Clamp 2 Set 2 Set
2 Excavator 2 Unit 2 Unit
3 Side Boom 1 Unit 1 Unit
4 Minibus 2 Unit 2 Unit
5 Welding Machine 8 Unit 8 Unit
6 Cutting Machine 1 Set 1 Set
7 Grinding Machine 8 Set 8 Set
8 Lifting tools As required
1bs 9T Electrode Quiver 1 Unit 1 Unit
10 Equipment Skid 1 Set Set
1;1__, LPG Heating Torch 2 Set Set
134 Lifting Frame As required
18 Shelter (welding canopy) 4 Set 4 Set
h

Excavation Method

12.5.1 Pre-Construction Works

The Survey Team will survey the alignment along the route of the pipeline.
Wooden stakes will be installed at an interval of 12 m to mark the pipeline
location. Surveyor shall mark existing pipeline and utilities. The markers shall be
maintained during excavation, any damaged marker shall be replaced

immediately.

A tool box talk will be held between operator, workers and QC prior start off

activity every day to inform the procedure and hazard on site.

Warning devices (i.e. barrier, barricade, signs) shall be placed around all

excavations, to provide warning that a hazard exists in the immediate vicinity.

The trench shall have “escape” ramps with slopes less than 45 degrees every 500

m to provide a means of escape to any animals that may fall into the trench.

In addition, to protect personnel from local population from falling into open

trenches or excavation, at least :

Warning tape shall be installed at the edge of ROW in areas where trenches
area still open.
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12.5.2

1253

Second barrier of warning tape shall be placed at a distance of no less than 3
m from the open excavation.

Install netting over the trench in densely populated areas or where water is
present in trench.

Employ locally recruited professional security personnel to regularly patrol
the trenches.

Conduct a familiarization program in the local community center and local
schools to alert especially children to the dangers of open trenches and
excavations.

Prior to the start of Trench Excavation, the following activities shall be
conducted :

1)
2)
3)
4)

5)

Ensure that PPE is worn correctly.

Pre-job meeting attended by all the personnel involved.

The supervisor shall clearly explain the work permit and JSA to all personnel
involved.

Check the equipment and tools to be used, any damage equipment and/or
tools shall be repaired prior to use.

Install barrier, signage, and warning sign at the working areas.

Location of Third Party Services and Foreign Pipelines

Prior to any excavation, the owner or operator of any third party services or
pipelines expected to be crossed shall be contacted. They will be provided with
sufficient notice to permit adequate discussion on the preferred method to
cross their utility or pipeline. See third party pipeline crossing agreement for
detailed requirements.

When crossing over another pipeline, protection will be provided by earthen
ramp, swamp mats or other means acceptable to the pipeline owner/operator.
Traffic will be managed so that crossing over existing lines is minimized.

Trench Excavation

Generally excavators will be utilized for the excavation of the pipeline trench.
Hand digging may be required where it is impossible for excavators to fully
expose, and trench beneath obstructions intersecting the centerline route (such
as pipeline and utilities). For rocky areas the excavation will be done by
excavators fitted with a hydraulic jack hammer or manual jack hammer. Once
the rocks are destroyed, the excavator will remove the rocks to its required
depth.

The excavation operation shall be supervised at all times by a person specially
designated to monitor the excavation for any existing utilities that could be
damaged by the operation.
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The trench shall be excavated in accordance with technical specifications, to
provide the pipeline with a minimum of 1.2 meter cover from top of pipe (TOP)
to natural ground level along the route, 1.5 m minimum for road crossing, 2
meter minimum for waterway crossing and a minimum 60 cm clearance (below
third party pipelines). Deeper trenching may be required in areas to avoid
unnecessary installation of hot bends and also where the pipe requirespadding
(here in minimum 150 mm under the pipe bottom) such as rock trench bottom
surface and/or other trench bottom surfaces with hard protrusions capable of
damaging pipe coating.

A swamper (helper) will work with each excavator. The swamper will control
vehicle and foot traffic around the excavator.

Additional space in the form of sloped bell-holes will be provided at tie-in
locations. There will be adequate clearance around the pipe to allow the tie-in
welding to be performed safely. The bell-hole will be a minimum of 4.0 m in
length.

The “double ditch” method of trenching refers to the practice of separating the
topsoil and the subsoil during excavation and replacing it into the trench in the
same profile that naturally occurred. The depth of the topsoil shall be
determined. Topsoil shall be carefully removed and stacked at adequate
distance from the edge of trench so that it does not become mixed with the
excavated subsoil from the trench or with any foreign debris. The excavated
subsoil that will be used for backfilling material may be put between the edge of
trench and topsoil stack or may be disposed to temporary disposal areas by
using dump truck. The excavated subsoil that consists of rock, gravel, boulders
or like material shall not be backfilled directly onto the trench, but shall be the
stacked further from the edge of the trench. Padding material shall be prepared
for backfill over the pipe and at the bottom of the pipe (see below drawing and
sketch for trench excavation profile sketch).

im

WATER PASS
WOODEN STICK
£ YELLOW PAINT
A /[ AT POSTTION. 1,85m

COVER WITH RUBBER

If required, the excavated soil heap or stack (topsoil and subsoil) shall be
retained in such a way that it is not washed away during rain. Hard soil should
be put at the bottom edge around excavated soil.
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1254

The trench depth shall be continuously checked during the excavation by
surveyor. This is to avoid the excess depth of trench from approved drawings
and specifications. Measurement stick with attached handle rod or measured
rope may be used for trench depth measurement to eliminate the surveyor from
entering the trench. Any inappropriate depth shall be re-trenched until the
trench achieves the required depth.

If the excavation process find an archaeological site, CPM will ask to CLIENT to
discuss for further action.

All roots, buried timber and rock encountered in the ditch line shall be removed
such that in no instance they come in contact with the pipe. No chips or parts of
stumps or rock shall be left in the trench. Sand shall be thrown into locations
where stumps, roots or rock have been cut out of the trench line, in order to pad
the pipe and eliminate possible contact with these objects.

The bottom of the trench shall be leveled to provide a continuous uniform
bedding (bearing surface) for the pipe all along ROW. The trench shall be free of
stones, metal, wood, vegetation, clods or any other debris that may cause
damage to the pipeline coating, and will be inspected immediately prior to the
placement of the pipe. The width of the trench will be a minimum of 40 cm
larger than the O.D. of the insulation pipe.

In order to avoid unstable and sliding trench walls, the inclinations of trench
walls shall be defined by the field engineer according to the subsoil material. If
required (where personnel are required to enter the trench) the trench walls
shall be sloped back or stabilized by special means as a steel plate, a trench box
or other appropriate measures.

The length of open trench shall be limited to the minimum length required for
construction purposes and CPM shall back fill the trench immediately after pipe
lowering. The maximum length of open trench shall not exceed 500 m.

Excavation at Paddy Field Area

If temporary irrigation pipes across the pipeline ROW have been installed during
clearing and grading activities, the temporary irrigation shall be removed (with
consent of the CLIENT) during trenching and the waterway hole from the two
paddy fields shall be blocked by soil dike, along paddy field area. If any water
spills onto the trench from the higher elevation paddy field, the water shall be
pumped out by pump to the lower paddy field.

If the trench needs to be de-watered due to flooding by rain water, water will be
removed using suitable ditch pumps.
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12.5.5 Excavation at Access and Road Crossing

12.5.6

12.5.7

12.5.8

During the excavation activity across a road, access gate, villager access, etc.,
CPM shall provide and maintain temporary bridge, temporary walks,
passageways, fences, or other structures so as not to interfere with traffic. CPM
shall provide signs, barricades, and flagmen to warn and protect traffic while
excavation is in progress.

Excavation Around Existing Buried Pipeline and Service

The Surveyor shall confirm and mark the exact locations of buried utility cables,
pipelines, and/or other pipeline.

If above said facilities need to be exposed, CPM shall give sufficient notice to the
utility owners so that they may have a representative present.

When the horizontal and vertical location and the physical size of these facilities
has been determined using manual excavation, it is normally allowed to perform
mechanical excavation to within 1 m of such facilities, provided existing facilities
are visible and adequate protected.

Excavation closer than 1 m shall be carried out manually. Shore protection will
be erected as sloping will be conducted when manual excavation is required in a
trench.

Manual excavation may be required at any location where in the opinion and
sole discretion of the CLIENT representative, it is necessary.

Trench Excavation at Rocky Area

A hydraulic rock breaker mounted on the excavator may be used for excavating
activities at rocks area which will cut the ditch at least 200 mm wider. Excavation
of the rock layer shall be no less than 30 cm below the indicated finished grade.

Trench in Wetlands

In wetlands, trenching shall be performed by swamp excavator or tracked
excavators working off mats, riprap or similar. The excavated soil will be put on
the non-working side, minimum 0.5 m from trench edge. The excavated soil
heap shall be pushed (compacted) by excavator bucket to prevent the excavated
soil from falling into the trench due to water current.
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12.5.9 Steep Trench
Sometimes due to a limited amount of available space for trenching, the trench
must be dug into a steep and narrow trench. To prevent the high possibility of
trench collapse, shoring or shielding protection must be erected in place
wherever there is a reason for personnel to enter the trench (i.e. bell-holes for
tie-in).
12.5.10 Preservation of Existing Facilities
Damage to trees and fences outside the ROW will be avoided. All necessary
measures will be taken to ensure the continued functioning of existing canals,
irrigation channels, etc.
To protect nearby existing underground pipelines against excavation activities,
the following measures will be taken:
= Detect existing pipelines or other utilities by pipe & cable detector, then
mark with wooden pegs.
= Excavate small pit by manual digging to identify the pipe.
=  Expose the existing pipe or other utility by manual digging.
= A person will be assigned specifically to focus on watching the excavation
when working near existing pipeline/utilities. He will give signals to
excavator operator to guide the excavation process.
=  Wood and thick rubber will be placed on the existing pipe to protect against
direct impact of the excavator bucket and other potential hazards. Steel
“Dog House” may be installed as alternative protection if required by the
third party pipeline operator.
= |f pipeline crosses catchment area of any wells, appropriate action will be
taken to minimize any negative impact during construction.
12.5.11 Drainage
Except where drainage is diverted with consent of the CLIENT, no drain, gutter,
channel or pipe will be obstructed. At all times the trench will be kept free of
water, except where the water will be utilized as the median for placement of
the pipes.
12.5.12 Inspection

Inspection will cover as a minimum the following:

= Trench route in compliance with alignment sheets.

= Pipeline depth along the route minimum (1.2 m cover from the top of pipe
to natural ground level).

= Pipeline depth for road/river crossing (refer to CLIENT and detail
construction drawing).

= Crossing existing facilities and pipelines.

= All information required for “As Built” records.
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12.5.13 Equipment
CPM will mobilize the following equipment to perform the pipeline trench excavation
activities:
No Description Qty Unit Remarks
1. | Excavator 2 Unit | Each spread
2. | Swamp Excavator - - As Required
3. | Long Arm Excavator - - As Required
4, ELe;ZI and/or electric Water 1 Unit Each spread (If Required)
5. | Hydraulic Rock Breaker - - Each spread (If Required)
6. | Total Station 1 Unit | Each spread
7. | Metal Detector Digicat 1 Unit | Each spread
8. | Hand tools - - As Required for manual digging

All equipment valid certificates shall be subject to attached on Permit to Work (PtW).

12.6 Lowering-in

12.6.1

Pre-Construction Works

CLIENT shall be notified prior to lowering-in operations. Geometrical
characteristic of the trench will be established and submitted to the CLIENT prior
to start lowering.

The open trench length for lowered pipe shall have sufficient slack to allow for
contraction caused by temperature changes.

The trench bottom shall be inspected to ensure the correct depth and conditions
have been met. No rocks, clods, skids, and other debris that have hard
protrusions capable of damaging the pipe coating are allowed at the trench
bottom.

Where the trench is excavated in rocky areas, make sure that the trench bottom
has been filled with padding material (loose soil) at minimum 150 mm prior to
lowering-in the pipe.

If required, any water filled in the trench shall be dewatered prior to lowering-in
the pipe.

Prior to lowering of pipes, all lifting equipment and cable slings shall be
inspected for mechanical soundness, suitability, and wear. Any cradler roller or
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12.6.2

12.6.3

lifting belts found defective will be replaced. Only personnel involved in lowering
operations shall be permitted to be around the trench during lowering.

Open ends of pipe placed in the trench will be securely covered using rubber,
plastic, canvas or other approved caps to prevent the ingress of animal, debris,
water, and floating in the event that the trench is filled of water. When two
pipes or more are welded together above ground, pipe ends shall be also
covered with caps. Welding of metal caps shall be not permitted. The end caps
shall be installed prior to the lowering operation to eliminate personnel from
working inside the trench.

Prior to starting pipe lowering-in activities, the following activities shall be

conducted:

1) Ensure that PPE is worn correctly.

2) Pre-job meeting attended by all the personnel involved.

3) The supervisor shall clearly explain the work permit and JSA to all personnel
involved.

4) Check the equipment and tools to be used, any damaged equipment and/or
tools shall be repaired prior to use or replaced.

5) Install barriers, signage, and warning signs at the working areas.

General

Pipe shall be picked up without dragging, sliding, or bouncing off the underneath
support (soil berm) during lowering-in operations.

Prior to lowering the pipe, a holiday test must have been performed and the
result must be accepted, any pipe coating damage shall be repaired
immediately. Maximum free span is 35 m (refer to the attached calculation note.
Lifting of pipes will be done with cradle roller to minimize damage on the pipe
insulation; lifting belt will be used for lowering-in pipe that not possible to use
cradle roller such as lowering-in pipe at crossing. No sling belt will be placed at
girth weld or pipe joint. Any other selected equipment or lifting tools used to
lower the pipe shall be informed and accepted by the CLIENT.

All pipes and bends will be kept at a minimum of 150 mm clearance between
pipe and trench wall. Ensure the pipe is lowered without rubbing the top or
sides of the trench.

Lowering-In Sequence

Side boom will be set-up for the lowering-in operations:

= Side boom No.4 will be positioned 6 m from the end side of P/L and will lift
the pipe to a height of 80 cm from ground elevation.

= Side boom No.3 will be positioned 35 m interval from Side boom No.4
position and will lift the pipe to a height of 60 cm from ground elevation.
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Side boom No.2 will be positioned 35 m interval from Side boom No.3
position and will lift the pipe to a height of 40 cm from ground elevation.
Side Boom No.1 will be positioned 35 m from Side Boom No.2 and will lift
the pipe to a height of 20 cm from ground elevation.

In this condition, all equipment shall be stationary and the riggers shall
check the sling conditions. When all equipments are in safe condition, the
supervisor will order to lower the pipe step by step, start from Side boom 4
until side boom 1.

Side booms 4, 3 and 2 will boom out to move the pipe until the pipe is
directly above its trench position, then side booms 4 and 3 will lowering-in
the pipe.

Soon after Side Boom 4 has lowered in the pipe, while Side booms 1,2 & 3
hold the pipe, Side boom 4 will move toward Side boom-3.

While Side booms 1, 2 & 4 hold the pipe, side boom-3 will move toward side
boom-2.

While Side booms 1, 3 & 4 hold the pipe, side boom-2 will move toward side
boom-1.

While Side booms 2, 3 & 4 hold the pipe, Side boom-1 will move to the next
position. And it is typical until the entire lowering job complete.

At the end of each pipeline section, A tie-in bell hole will be provided, so the
roller cradles can be released at the end of lowering-in without any
personnel entering the trench. See Sequence 6 of 6 at the attached
drawing).

After lowering-in operations have been completed for a section, the pipe
shall be surveyed to ensure that the pipe is located without unnecessary
strain and rests evenly on the bottom of trench with minimum of 1.2 m
cover for normal area and 1.5 m cover for highway road crossing, or as
dictated by pipeline profile drawings.

This survey will be perform using the total station (coordinate and elevation
data are taken). The prismatic stick and the measurement stick will be held
from above ground by the survey helper. The personnel shall avoid from
working inside the trench.

When finished each day, all the equipment and tools shall be placed in a
proper and tidy position. The Side booms shall be disconnected from the
pipe.

Shut down all the equipment correctly.

Secure all equipment and tools.

The Supervisor shall submit the progress report or document to QC
inspector for further data processing.

Security shall regularly patrol to keep the working area free from non
authorized persons and local community and to keep all the equipment and
tools secure.

12.6.4 Lowering Inspection

The Inspection will cover the minimum inspection & test requirements as follow:
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= Check dimension of Trench bottom (2.0 m depth for normal area or 2.5 m
depth minimum for road crossing and 1.0 m width minimum)
= Allinformation required for “Red Lining” and “As-Built” records.

= Soft granular bedding and cover.

12.6.5 Equipment
CPM will mobilize the following equipment to perform the lowering-in activities
as follow:
No Description Qty | Unit Remarks
1. | Side Boom or excavator 3 Unit | Each Spread
Rigging tools (webbing sling, shackle,
2. E8INg ( g sing As Required
etc)
Water Pump (Electric and/or Diesel) 1 Unit | Each spread (If Required)
4. | Total Station 2 Unit | Each Spread
Webbing belt 5 Ea Each Spread
. | (for equipment mobilization
6. | Low-Bed trailer 1 Unit
between spreads)
7. | Mini Bus 2 Unit | Each Spread
8. | Excavator 2 Unit | Each Spread (if required)

The excavator will be available in case of any collapse of trench. All equipment shall have
valid certificates and be subject to a permit to work.

12.7 Backfilling and Compaction

12.7.1

12.7.2

Pre-Construction Works

CPM will calculate the quantity of backfill material, which may consist of sand,
soil, and coarse aggregate for road crossing. The type and layer arrangement of
backfill material will depend on the type of ground where the pipeline is buried

and the requirements of the road authorities.

Prior to backfilling CPM and CLIENT QC inspector shall check the pipeline
lowering-in report and other quality control documents which are related to the

activities.

Backfilling

Backfilling shall be conducted so that the trench is neatly backfilled. The
materials shall be stored near the trench whenever possible and have at least 1

m clearance from trench edge.
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Once the pipeline position has been surveyed for elevation/position the
backfilling operation can be carried out. The pipe will be buried in such a way
that it complies with the required cover and is provided with bedding material
that is free from extraneous material to allow the pipe to rest firmly, uniformly

and

All

continuously and to ensure no damage will occur to the pipe coating.

backfill shall be compacted with the excavator bucket to minimize

settlement. To prevent damage to the pipe insulation, the compaction shall be
performed when the backfill reaches 30 cm below the natural grade level.

The Backfilled trench shall have a crown of at least 300 mm to allow for future
settlement.
For any pipeline to be tie-in, the backfill shall be limited to at least 95 m from

end

of lowered to allow pipeline end to move for fit up purposes.

Backfilling and compaction of excavated soil is not allowed during heavy rain.
Rocks, gravel, boulders or similar material shall not be backfilled directly onto

the

lowered pipe inside the trench.

If the backfill material (excavated soil) is not enough for complete backfill, the
remaining material will be supplied from other backfill source at Site Project
with similar soil type.

Prior to the start of backfilling and compaction activities, the following activities
shall be performed:

Ensure that PPE is available and worn correctly prior to start any working
activities.

Perform Pre-job meeting, attended by all the personnel involved.

The Supervisor to ensure that all workers have the correct induction and
training.

The Supervisor shall clearly explain the work permit and JSA to all personnel
involved in the work.

Workers will participate in updating or modifying the JSA to meet actual
work conditions.

Check the equipment and tools to be used; any damaged equipment and
tools shall be repaired prior to use or replaced.

Set-up (if necessary) barrier, signage, and warning sign at working area &
maintain it.

Confirm that the socio-economic personnel have informed the local
community of the upcoming work.

Ensure that the work site is clear of non-authorized people.

Obtain clearance from survey that trench can be backfilled.

Begin backfilling and compaction activities.
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12.7.3

12.7.4

When finished with work for the day, place all the equipment and tools in a
proper and tidy position on site

Shut down all the equipment correctly.

Secure all equipment and tools.

The supervisor shall submit the progress report or document to the QC inspector
for further data processing.

Security shall regularly patrol to keep the working area free from non authorized
persons and local community and to keep all the equipment and tools secure.

Normal Trench Area Backfilling

Normal Trench is for stable and relatively dry ground conditions; dry farm land is
considered as normal area.

Backfill material shall be selected from soil material previously excavated from
the trench (for subsoil and topsoil) free from vegetation roots, stone and rock
with a maximum particle size 20 mm.

The compaction shall be performed when the backfill reaches 60 cm below the
natural grade level by excavator bucket before installation of pipeline warning
tape.

The backfill material shall be free from boulders and free from root debris or any
other substances that would harm the pipe.

Pipeline warning tape shall be installed approximately 60 cm below natural
grade.

Rock Trench Area Backfilling

Rock trench configuration is applied for hard soil and rocky areas.

First layer (underneath the pipe) of backfill material shall be excavated material
with no objects larger than 20 mm and free from root debris or any other
substances that would harm the pipe. It is placed around the circumference of
the pipe by excavator (minimum 150 mm below the pipe bottom and 150 mm
over the top of pipe).
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12.7.5

12.7.6

The upper layer of soil material will be selected from soil material previously
excavated from the trench (for subsoil and topsoil) or the similar material from
outside source; free from vegetation roots, stone and rock with a maximum
particle size 20 mm. It will be compacted when the backfill reaches 30 cm below
the natural grade level by excavator bucket.

Pipeline warning tape shall be installed approximately 60 cm below natural
grade.

If the supply and transportation of a sufficient amount of sand or earth to
cushion the pipe is not feasible, CPM will propose to the use of rock shield,
which CPM shall install in lieu of earth and sand.

Wet Trench Area Backfilling

A wet trench consists of swampy unstable grounds with clay or loose soil
characteristic. The area is predominantly flooded.

The trench will be backfilled using the previously excavated material. Since the
wet area is not flow water, the excavated soil will be pushed by excavator
bucket to avoid any excavated material became slurry.

Compacting will be done by compacting the backfill material with the excavator
bucket.

Trench backfilling will be performed as follows:

= Block the trench by installing 2-3 meter wide earth bund in the trench,
byexcavator, 50 m apart.

= Dewater the open trench using water pumps to obtain dry trench before
backfill.

= This condition will be applied for wet areas only; for wide expansions and
flooded area, the methodology will be detailed in a specific construction
procedure, based on the actual conditions.

Wash Prevention and Drainage

Backfilled material shall be protected from washing away by the rain by
excavation of a small drain to carry any excess water from rainfall or seepage
away from the backfilled trench. When backfilling on hillsides or sloping ground;
furrows or terrace shall be provided across the pipeline to direct the water flow
into the natural drainage courses and away from the pipeline route ditch.

Care shall be taken to keep all drainage ditches maintained and unobstructed, to
prevent water backup against the spoil or backfill crown.
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For sloping area, trench erosion breakers (sand and/or cement bag) shall be

installed inside the trench prior to backfilling. Trench erosion breaker installation

will

be performed as following sequence:

Prepare the sand and cement material near the slope area.

Fill the sand and cement material into the bag and close tightly.

Make sure the bag does not exceed 20 kg.

Place the sand bag into the trench as per construction drawing by excavator.
Prepare trench protection complete with entry and egress ladder when the
personnel are required to entry the trench to tidying the sand bag.
Personnel that working inside the trench shall use body harness with
attached rope,hold by other worker outside the trench.

Silt fences shall be installed to prevent silt contamination of surrounding
fields.

12.7.7 Equipment

CPM will mobilize the following equipment to perform the backfilling activities

as follows:
No Description Qty Unit Remarks
1. | Excavator 2 Unit Each Spread
2. | Water Pump 2 Unit Each spread (If Required)
3. | Total Station 1 Set Each Spread
4. | Minibus 1 Unit Each Spread

All equipment certificates shall be subject to attached on Permit To Work (PTW).

12.8 Boring Method

12.8.1 Pre-Boring Works

CPM shall perform the following activities prior to boring execution:

A pre boring meeting shall be held with Company prior to starting work on
each bore.

Crossing area where auger boring activities is to be carried out shall be
surveyed and ensured for suitability.

All the approach roads shall be surveyed for suitability and access for
transportation of equipment and materials to the boring location.

Boring machine, water pumps, line pipe, pilot/sacrificial pipe and other tools
and equipment that are required for the boring operation shall also be
arranged in advance and ensured for their availability at site location.
Location where pipe will be installed will be checked by pipe locator.

Manual trial digging will be performed to ensure that no underground
utilities that exist at boring area; directly backfilling the open trench after
finish.




@ MRPR

Medoo Aatch Power Riay

275MW RIAU GAS-FIRED o

MEDCO RATCH POWER RIAU

COMBINED CYCLE C@M
POWER PLANT PROJECT k,-%
Date

Document Number Title Rev Page
CPM — CON — CEP - 001 Construction Execution Plan 1 | 19-Des-17 6151 gf

Necessary lighting arrangement shall be set up at the location when the
night shift is performed.

Install temporary hard stand at the equipment area (at both staring and
arrival pit) by stripping the soft native soil and replace with lime stone
material then compacted with excavator bucket.

12.8.2  Starting Pit and Arrival Pit Construction

The Surveyor shall mark the exact boring location on both sides of the road,
including any existing underground utilities.

From the marked up boring centerline, the surveyor shall mark the area for
excavation of the Starting and Arrival Pits.

Install barricade and warning signs around the excavation areas.

CPM will invite representatives from all affected utilities to observe
excavation. CPM to work with utility companies to relocate existing utilities
if necessary.

To assist with the boring process, two pits will be excavated, one for starting
and one for arrival. The starting pit will be prepared first and the arrival pit
will be prepared before. The bored pipe reaches the exit point. The size of
each pit is as follows:

. Starting Pit (West Side) Arrival Pit (East Side)
Boring Method
(Lx W x D) at base (Lx W x D) at base
Auger Boring 20m x 3.5m x 2.5%* 14m x 3.5m x 3.8m*

Make soil stairway with handrail at starting pit area

Workers in the starting pit and arrival pit will be made safe by the
installation of a trench box around the pit wall; the trench box will consist of
separate segments.

Install boring rail in trench box, and install box machine. The bottom of the
pit at the Starting Pit shall be levelled to accommodate the rail of the boring
machine. Manual levelling may be performed after the trench box
mentioned above has been installed.

At both the starting and arrival pits, bell holes will be prepared.

The excavated soil will be placed on the side of the trench edge at minimum
2m away from the edge of pit.

Water seepage in the pits due to a low water table shall be removed by
installing a sump pit and a submersible pump.

No entry allowed in the pit if water is present at a depth of more than 0.5m.

12.8.3 Boring Execution with Auger Boring Method

The auger boring will be performed by the following sequence:

1.

Lay the guide rail on the bottom of the starting pit, and then install the
anchor (piled anchor) to the ground by excavator bucket.
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10.

11.

12.

13.

14.

After the rail has been properly set, the auger boring machine will be
lowered into the pit.

Set-up and level the auger machine. The final positioning will be verified by
the surveyor.

A 16" diameter sacrificial pipe will be bored first prior to inserting the
product pipe (coated pipe) 20” diameter.

Lift the auger bit using a side boom or crane. Then, push auger bit inside the
16” diameter sacrificial pipe using an excavator. Once inserted, attach the
cutter.

Lower the sacrificial pipe with the auger bit into the pit then fit the pipe to
the auger machine by connecting the connector pin at the end of the auger
bit to the connection point at the Auger machine.

The sacrificial pipe will be driven (bored and pushed) by using the auger bit
fitted with side cutters in the front of the auger bit to create a bore 25 to 40
mm larger than the sacrificial pipe diameter.

The soil inside the first pipe will be removed (driven out) by the auger bit
inserted into the pipe. The soil will come out from the auger machine along
the side of the rail as the auger machine moves forwards. The extruded soil
will be removed manually from the pit.

Continue the boring operation until the first 12m sacrificial pipe protrudes 1-
1.5m from the start side.

Disconnect the auger machine from the auger bit then pull back the
machine to the first position.

Depending on the length of boring requirement (36m length), insert the next
auger bit into the next sacrificial pipe then lower the second sacrificial pipe
and auger bit in the pit on the rails.

Auger bit to other auger bit clamping will be done, followed by pipe fit up
with external clamp.

Weld the first and second sacrificial pipe. The welding will not be full
thickness weld, but minimum 50% thickness weld will be performed.

After all welding has been done, install warning signs and barricades around
the arrival pit, and then perform excavation for the arrival pit and install
trench box after excavation.
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15.

16.

17.

18.

19.

20.

21.
22.
23.

24,

25.

26.

27.

28.

29.
30.

31.

Level shall be checked at the both ends of the sacrificial pipe for every
insertion to conform that the alighment is as per the drawing.

Bore will be constantly monitored when it is passing under the existing
pipeline.

Boring will continue until the required length has been achieved.

Insert the next auger bit into the next sacrificial pipe then lower the third
sacrificial pipe and auger bit in the pit on the rails.

Auger bit to other auger bit clamping will be done, followed by pipe fit up
with external clamp.

Weld the second and third sacrificial pipe. The welding will not be full
thickness weld, but minimum 50% thickness weld will be performed.

Boring will continue until the required length has been achieved.
Once the boring operation is completed, the cutter head will be detached.

Pull back the auger bit to the starting pit with the auger machine and
remove each section of the auger bit, one by one.

Weld the product pipe (coated pipe) to the reducer (16” x 12”), and then
lower the product pipe into the pit by side boom.

Weld the product pipe with reducer to the bored sacrificial pipe end.

Connect the end of product pipe to the auger machine then drive (push) it
forward. A side boom may be utilized at the arrival pit to pull the sacrificial
pipe while driven by the auger machine.

Continue the operation until the sacrificial pipe is about 6m out at the arrival
pit, cut the sacrificial pipe and remove. Continue until the product pipe end
protrudes 1-1.5m from the start side.

Disconnect the auger machine from the product pipe then pull back the
machine to the first position.

Lower the next product pipe (also concrete pipe) into the starting pit.

Weld the first and second product pipe in accordance with the approved
WPS.

Perform visual inspection and all required NDE as soon as possible after
welding is completed.
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32.

33.

34.

35.

36.

37.
38.

30.

40.

41.

42.

43.

44,

45.

46.

After all welding inspections are passed; perform field joint coating (use
HDD coating type) by the coating crew then perform the coating inspection
and test (holiday test).

Level shall be checked at the both ends of the pipe for every insertion to
conform that the alignment is as per the drawing.

Bore will be constantly monitored when it is passing under the existing
pipelines
Continue push the product pipe until the product pipe end reach the tie-in

point at arrival pit area.

Disconnect the auger machine from the product pipe then pull back the
machine to the first position.

Lower the next product pipe (also concrete pipe) into the starting pit.

Weld the second and third product pipe in accordance with the approved
WPS.

Perform visual inspection and all required NDE as soon as possible after
welding is completed.

After all welding inspections are passed; perform field joint coating (use
HDPE coating type) by the coating crew then perform the coating inspection
and test (holiday test).

Level shall be checked at the both ends of the pipe for every insertion to
conform that the alignment is as per the drawing.

Continue push the product pipe until the product pipe end reach the tie-in
point at arrival pit area.

Once the end of first product pipe reaches the tie-in point at the arrival pit,
stop driving operation then cut the reducer and disconnect the auger
machine.

At both ends of the pipe, perform survey to take the elevations and
coordinates as reference data for the as-built drawing process.

Remove all the auger equipment from the pit (auger machine, rail, etc.).

Install the straight pipe (weld to the bored pipe) and perform NDE and FJC
on the starting pit side, then Install pipe support (sand/soil bag) after the
weld is finished.
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47.

48.

49.

50.
51.

52.

53.

54.

55.

56.

57.

58.

Install a cap at the both ends of the pipe and install a vertical stick as the
marker of the end pipe position (if required).

Remove the trench protection box in starting pit before backfill the pit, in
the reverse order from how it was installed.

Perform partial backfilling and compaction of the starting pit; at the ends of
each pipe, the trench will be left open to provide access for tie-ins.

Install hard barricade and warning signs around the open excavations.

Repeat the sequence number 46 and 47 for the arrival pit side, but in the
arrival pit use vertical bend for weld to the bored pipe.

Perform Cathodic Protection cable installation after the tie-in work between
boring and mainline pipe in arrival pits, the position will be at near of the tie-
in point.

Remove the trench protection box in arrival pit before backfill the pit, in the
reverse order from now it was installed.

Perform partial backfilling and compaction of the arrival pit; at the ends of
each pipe, the trench will be left open to provide access for tie-ins.

Install hard barricade and warning signs around the open excavations.

Install rubber sheet and Cathodic Protection test point cables for the existing
pipelines then connect the cables to the test points.

During the entire operation, the pits shall be kept free of water for
personnel safety and to ensure that the water does not damage the Auger
boring machine and/or hinder the operation.

Perform backfilling for the open excavations.

12.8.4 Equipment

CPM will mobilize the following equipment to perform the boring activities as

follows:
No Description Qty
* H i .
1 Mobile crane25 tons SWL / Hi-ab Crane/ Side boom 1 Unit

(optional)

Rigging tools (Shackle, webbing sling, chain block, etc.) | As required

Sacrificial pipe dia. complete with reducer as required
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4 Water Pump 2 sets
5 Total Station 1set
6 Excavator 2 units
7 Dump truck 1 unit
8 Welding machine 2 units
9 Grinding machine 2 set
10 | External Clamp 1set
11 | Cutting tools 1set
12 | Night cap 2 sets
13 | Mini bus 1 Unit
14 | First Aid box 1 Set
15 | Tripod / frame with chain block 2 Set
16 | Field Joint Coating Equipment 1 Set
17 | Holiday detector 1 unit
18 | NDT Equipment (Radiography, UT, MPI) 1 Set
19 | Shore plate for entry & exit pit as required
20 | Light plants (including lamp, power cable, etc.) 1set
21 | Generator 5 kVA 1 unit
22 | Grit blaster 1 Unit
23 | Goal posts As required
24 Pipe Locator 1set
25 | Mud mats (for trench bottom) As required
26 | Auger Boring Equipment
— Auger machine unit 1 unit
— Auger rail 1 set
— Auger bit complete with connector 1 set
— Cutter bit 1 set
- Hammer rail 1 set
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12.8.5 Location of Road Crossing (Boring Method Application)

Location of road crossing which will need boring method application will be
decided after re-survey the actual site condition.

Boring method, will be done in the following areas:

NO CROSSING KP METHOD REMARKS
Road 5+450 Auger boring
Road 8+600 Auger boring
Road 33+800 Auger boring

12.9 Road Crossing (Open Cut Method)

The road crossing by open cut method shall be used for crossing where the traffic is light,
and which do not require crossing by boring method. Open cut method can be done in
the areas where existing utilities are presented, but this will require careful digging. The
CLIENT shall have final approval of which roads shall be crossed by open cut.

As soon as possible, the pipe shall be laid in the trench and backfilled in order to reduce
the time of an open trench across the road.

If necessary, a wooden temporary access road shall be installed to provide temporary
access road across the pipe for villager activities.

Backfilling shall be performed in accordance with Backfilling & Compaction Procedure.

At the end of each workday, all equipment and tools shall be organized, shutdown and
secured.

The Supervisor shall submit the working progress report or document to the QC inspector
for further data processing.

The Security shall regularly patrol to keep the working area free from non authorized
persons and local community and to keep all the equipment and tools safe or secure.

12.9.1 Pipeline Fabrication

The pipe to be laid across the road may be pre-fabricated (fit-up, welded,
coated, etc.) at a prepared fabrication area beside the center of pipeline. All
fabrication activities shall be performed in a safe manner and in accordance with
approved working procedures.
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The

pipe section will be fabricated prior to trench excavation of the road

crossing, in order to avoid a long time open trench. For fit-up and welding
activities, the mobile crane will be used to assemble and/or for line up the pipe.

The
1.

10.

11.

12.

13.
14.

15.
16.

17.

18.

fabrication work sequence will be as follows:
Ensure that PPE is available and worn correctly prior to start any working

activities.

Perform Pre-job meeting, attended by all the personnel involved.

Supervisor to ensure that all the workers have the correct induction and
training required for the work.

The Supervisor shall clearly explain the work permit and JSA to all personnel
involved in the work.

Workers will participate in updating or modifying the JSA to meet actual
work conditions.

Check the equipment and tools to be used; any damaged equipment and/or
tools shall be tagged and repaired prior to use, or replaced.

Set-up (if necessary) barrier, signage, and warning sign at working area.
Warning signals shall be erected and maintained. Warning signs shall be
erected for both day and night shift. The road crossing will be illuminated at
night.

Confirm that Socio-economic personnel have informed local community of
the upcoming work.

Ensure that the work site is clear of non-authorized people.

Prepare the fabricated area as flat as possible. Compaction shall be done
(manual or by excavator bucket) when required.

Place the pipe support or bedding at the temporary pipe position and set-up
the welding machine with drip pan underneath and install grounding
properly.

While filling equipment with fuel, a fuel hand pump shall be used. Plastic
sheet and drip pan shall be placed under the equipment to manage fuel spill.
Fit-up the pipe using external clamp as per drawing and WPS.

Check the welding gap and perform other required inspection prior to
welding.

Perform welding operation as per relevant WPS.

Perform all required inspection for welding as per CLIENT specification
(Visual inspection, radiography, etc.)

Perform field joint coating and holiday test on pipe insulation and field joint
coating.

Supervisor shall submit the work progress report or document to the QC
inspector for further data processing.
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12.9.2 Excavation

Excavation will be started after received the permit from the concerned
authorities. Ensure that all known services and utilities are located, marker and
protected prior to start of excavation. Pre-cut the tarmac (if any), with
appropriate equipment to provide neat trench width cross section.

Excavation of the road crossing may be performed with three scenarios as

follow:

a.

Scenario-1: Two Halve Excavation

This scenario may be performed when the road traffic is can be fully blocked
for long time.

First, Flagmen shall install a blockade on one half of the road. Install the
warning sign and set up the barricade around the half of the road.

Start the trench excavation from the road middle to the edge of road.

Where services or utilities are present, the excavation will be done by
manual (if necessary) until such services are made safe. Existing cables
shall be marked by distinctive colored tape and moved a side and tied
securely to prevent falling into trench.

The profile of the trench shall comply with details design drawing.
Minimum 1.5 m cover from TOP to road surface shall be implemented.
This minimum depth of cover shall be implemented across the road right
of way and for a minimum distance of 5 m on both sides of the road
right of way. Where a drainage ditch runs parallel to the road, the
measurement for minimum cover will be taken from bottom of the
drainage ditch.

Install temporary access bridge which designed for the vehicle crossing
over the open trench where the half road excavation is completely
finished.

Once the temporary access bridge already completed, re-open the
traffic through the first half lane (across the temporary access bridge).

As soon as possible, perform the required preparation for second half
excavation such as warning sign, barricade re-position and set-up, traffic
line through temporary access bridge lane clearing, and equipment
positioning while the traffic is blocked. Flagmen shall set-up the proper
time to temporary block the road traffic for the next half road
excavation.

Perform the second half of road excavation with the same method with
the first half excavation as mentioned above.
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Install temporary access bridge over the open trench when the
excavation is completely finished

After the second temporary access bridge has been installed, install all
necessary warning signs around the open trench and road side, then
open the second half of the road to traffic

Excavated the sloped bell-holes for tie-in operation at both side of
crossing then install the barricade and warning sign around the bell-
holes.

b. Scenario-2: Temporary Bypass Lane

A temporary bypass lane will be constructed when the volume of the road
traffic is considered too heavy and therefore cannot be blocked.

Build temporary bypass lane prior to open cut the main road crossing.

The temporary bypass lane shall have sufficient width so that traffic is
not disturbed.

The distance between the bypass lane and the edge of road to be open
cut shall be sufficient to allow a pipeline tie-in (min. 10m
space/distance).

Install warning signs before the bypass lane area and set-up a barricade
to block access through the bypass during construction.

Flagmen shall be assigned to manage the traffic during any activities
near the existing road.

Clear the area where the bypass lane will be built.

Soil fill and compaction shall be conducted where necessary to provide
the bypass lane with a foundation that is adequate to support the traffic
that will flow over it.

Grade the bypass lane using excavator and slope it to the edge of the
bypass.

Prepare a small ditch for drainage to prevent any water entrapment on
the surface of the bypass lane.

When the bypass lane is completed, open the barricade that blocks the
access to the bypass lane.

Block the existing road and guide road traffic through the bypass lane.
Perform the trench excavation in the existing road.

The bypass lane and the trench excavation shall be performed sifter the
pipe to be laid has been fabricated and all the required inspection has
been performed/approved (e.g. NDE and holiday testing) to avoid a long
traffic disruption.
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C.

Scenario-3: Complete Road Block

Complete or fully road block may be performed for the low traffic and no
underground service or utilities present near or across the road.

Ensure that the pipe to be laid in the trench is completed and that all the
required inspections have been approved (e.g. NDE and holiday testing)
prior to start of road excavation, to reduce the time of road traffic
disruption.

Ensure that the adequate amount of backfilling material is available at
site (near the road crossing) prior to blocking the road.

Socialization to the village chief shall be done at least a month prior to
open cut commencement, at least a day before the road blockade, re-
inform to the village chief will be done by socio economic team.

Install all necessary warning signs and set-up the barricades to block the
road.

Flagmen shall stand by at both sides of the road (outside the blockade)
to inform and prevent any villager entry the blockade during
construction activities.

Perform the trench excavation until required depth; if necessary, 2 (two)
excavators may be used to speed up the excavation process.

The Surveyor shall check the excavation depth during excavation.

When the excavation has reached the required depth, ensure that the
bottom of the trench is in a dry condition. Pump out the water if any
water is found inside the trench.

For laying of pipe and tie-in welding see section 11.4.

Road crossing eligible for complete road block will be done by main
spread whenever possible.

12.9.3 Laying and Tie-In Welding of Pipe

When the excavation has been achieved the required depth, ensure the

bottom of the trench is in dry condition. Pump out the water if any water is

found inside the trench.

If necessary, install or fill the trench bottom with padding material (loose soil

or selected excavated material free from root and stone) prior to laying the

fabricated pipe into the trench.

Set up the crane in position and install the lifting tools such as shackle,

webbing sling, and tag ropes to the pipe to be laid.

Lift-up the fabricated pipe and lower it carefully onto the trench.
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1294

12.9.5

=  Make sure that the pipe is lowered-in without rubbing the top or side of the
trench wall.

= Perform survey to take the as-built data and to make sure that the pipe is
laid uniformly on the trench bed.

= Tie-in welding will be performed after the pipe is laid and fit properly.

Backfilling

Prior to backfilling operation the pipe shall be surveyed to final check the
position of the pipeline. The surveyor will measure the pipeline position using
survey equipment and prepare raw data/sketch as built position of the pipes.

The backfilling shall be completed using appropriate backfilling material, filled in
sufficient compacted layers not exceeding 30 cm. Warning tape to be installed
60 cm below the surface top layer of backfilling (the final 30 cm below the
bottom of the road surface) will be compacted using the excavator bucket.

Compaction of the backfill to within 30 cm below the bottom of the surface of
the road shall fulfill the following density requirements with standard CBR tests.
=  Min. 85% Relative Density for cohesion less soils

=  Min. 95% Proctor Density for cohesive soils

The final 30 cm of the ditch backfill below the bottom of the road surface shall
be similar material as the existing road structure material.

Reinstatement

The road surfaces will be reinstated in their original condition or better. In case
of public roads, the reinstatement shall be made in accordance with the
requirements of the relevant road authority.

12.10 Crossing Existing Underground Pipeline (if any)

12.10.1 Mobilisation

=  Flatbed trucks will be utilized to transport the equipment and material
required for the work. The equipment loads shall not exceed the flatbed
truck load capacities and/or the width of the flatbed truck.

= During transportation, flagman shall guard particular points along the route
from the workshop until the final destination of the transport.
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12.10.2 Survey and Identification

CPM shall give a minimum of 3 week notice to Third Party Pipeline
Operators so that they may have a representative present during the
excavation and installation activities.

Surveyor shall identify and mark the exact location of existing underground
utility cables, pipelines, and other facilities. The survey activities may be
performed using a pipe/metal detector but finding must be validated by
manual digging.

Third Party Pipeline Operators will be contacted prior to excavation as per
crossing agreement.

All requirements of the crossing agreements are to be followed.

12.10.3 Open Cut Activities

The
1.

2.

10.
11.
12.
13.

open cut activities will be performed by the following sequence :
Notification to the third party pipeline/ utilities operator.

Survey & marking of the existing facilities (includes use of pipe locator/metal
detector).

Manual excavation and positive identification of the existing facilities
(including installation of shoring, if required).

Temporary mat will be installed on ground above the existing pipeline or
utilities in order to cover the underground existing pipeline and utilities
while heavy equipments (excavator and side boom) move over the top. CPM
shall strive to keep such equipment crossings to a minimum.

Installation of positive protection for the existing facilities (“metal
doghouse”).

Mechanical excavation to within a maximum of one meter distance to the
existing pipeline/ utilities.

Install padding in bottom of trench (if required); such as in rocky areas.

Install new pipe under the existing pipe/ utilities. In some cases the new
pipe may be installed above the existing pipeline/ utilities, depending of
depth of burial of the latter.

Install personal protection box on the tie-in area (trench box).
Perform tie-in welding.

Perform NDT.

Remove the positive protection of existing pipeline.

Perform Field joint coating activities
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14.

15.
16.

17.
18.
19.
20.
21.

Perform cad welding on the new and existing pipeline if required, the cad
welding will be done before field joint coating so that the cad weld can be
encased in the same coating as for the field joint coating.

Install anode.

Remove the personal protection box, ensure that no further inside trench
activities are required.

Partial backfill& compacting.

Install rubber mat between the pipelines.
Install pipeline warning tape.

Complete backfill and compact in layers.

Install cathodic protection test station (if any)

12.10.4 Excavation

Once the existing underground utilities/pipelines have been marked and
manually excavated it normally allowed to perform mechanical excavation
to within 1 m of such facilities, provided existing facilities are visible and
adequately protected.

Excavation closer than 1 m shall be carried out by manual excavation. Shore
protection shall be erected into the trench to protect the workers.

Manual excavation may be required at any location where in the opinion
and sole discretion of the COMPANY representative, makes this necessary.
Existing pipes or utilities shall be supported with sandbags to prevent
sagging.

Trench protection box including entry & exit access ladders shall be installed
prior to personnel entering the trench.

All personnel working inside the trench shall wear body harness.

12.10.5 Welding

All welding performance shall be in accordance with relevant WPS.

Workers must be protected from the danger of confined space,i.e. by
installing a tie-in box or benched excavation techniques.

Protection for existing pipe or utility shall consist of the installation of
a fire blanket and metal “dog-house”.

Fire extinguisher shall be stand-by on site at all times.

All welding activity shall be in accordance with Welding Procedure.
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12.10.6 Crossing Detail

= A minimum clearance of 60 cm will be kept between the bottom of the
existing pipe to the top of the new pipe.

= Additional isolation between the Cathodic Protection systems of the existing
pipeline and the new pipe will be achieved by the installation of a rubber
mat between the pipes.

12.10.7 Inspection

= All inspections for the Pipeline or Utility Crossing work shall comply with the
minimum Inspection & Test requirements (Construction Inspection and Test
Plan).

= All welding for product pipe shall be subject to NDT.

12.10.8 Backfilling and Compaction

= For crossing points, backfill and compaction will be done manually. The area
outside of crossing point will be done by excavator.

= All backfilling activity shall be in accordance with Backfilling and Compaction
Procedure.

12.10.9 Equipment Movement

= |ncase the equipment is required to move/walk across the existing pipeline,
additional protection (e.g. steel plate, temporary bridge) will be installed on
the ground surface above the existing pipeline.

= |n such case, CPM will provide a calculation that demonstrates that the
existing pipe can be crossed safely.

12.11 Waterway Crossing (Open Cut Method)

Wherever possible CPM will strive to cross waterways when they are in dry condition,
when this is not possible the sequence described below:

Surveyor shall ascertain the water depth by comparing the highest water level that
could occur during the installation versus the bottom of the waterway. Waterway
bed/bottom is measured from natural ground layer, not mud layer. Above activities
is performed in order to define the actual condition for further discussion about the
appropriate method or scenario for the waterway crossing. Pontoon will be
prepared if necessary to perform the survey on the width and depth waterway
crossing.

Trenching limits shall be marked with bamboo sticks across the river/ditch. Contrast
painted color mark on excavator arm depth of trench will be done to measure the
trench depth.

Concrete coated pipe will be installed as stipulated in the design drawings.

Spill berms will be installed on both sides of the waterway downstream of the
crossing.
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= The trench shall be maintained and any soil collapse shall be re-trenched until the
required trench profile as per construction drawing. The trench will be excavated
with sufficient slope concerning the sensitivity of the buffer zone along banks of
waterway.

= |n case the crane cannot be mobilized to the crossing area, the excavators will be
used as pipe laying (lifting) equipment. Ensure that the equipment is complemented
with certain certificate to do the activity.

= At the end of each workday, all equipment and tools shall be organized, shutdown
and secured.

= The Supervisor shall submit the working progress report or document to the QC
inspector for further data processing.

12.11.1 Pipeline Fabrication

The pipe to be laid across the waterway will be pre-fabricated (fit-up, welded,
coated, etc.) at a prepared fabrication area on the edge of the waterway. All
fabrication activities shall be performed in a safe manner and in accordance with
approved working procedures.

For fit-up and welding activities, the crane will be used to assemble and/or for
line up the pipe.

The fabrication work sequence is the same with the fabrication work sequence
for crossing road by open cut.

Prepare sandbags to reduce the water flow velocity (energy dissipater) as
required quantity.

12.11.2 Excavation and Pipe Laying

= Do not start any excavation work without prior authorization of the
authorities concerned.

= |nstall warning signs and barricades before digging.

= Surveyor will monitor the trench depth from the bund to ensure the trench
profile is straight and even depth. Excavate in a manner to keep the trench
profile stick to design.

= The excavation will be done manually until the access ways (bund) are
clearly visible. Existing cables shall be marked by distinctive colored tape and
moved a side and tied securely to prevent falling into trench.
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= The profile of the trench shall comply with the detailed design drawing.
Minimum 2 m cover from top of pipe to the bottom of waterway crossing
shall be implemented.

= Spoil shall be moved to a spoil pile away from the waterway and protected
against loss from rain.

= Excavate sloped bell-holes for tie-in operation at both sides of the crossing
at a minimum of 4m from the edge of waterway or as per construction
drawing; then install the barricade and warning sign around the bell-holes.

a. Scenario-1: Temporary Equipment Access

If the excavator cannot reach the midpoint of the waterway, CPM will
prepare temporary access for equipment by installing sand bags, across the
river / ditch as required.

Construction temporary equipment access will be performed in the

following sequence:

1. Prepare sufficient amount of sand/soil bags and flume pipes or concrete
culvert as water access when access bund is built.

2. Llay concrete culvert/flume pipe on the bottom of the waterway at the
equipment access position (downstream of waterway), start from the
near side by excavator until the maximum distance that excavator can
reach.

3. Putthe sandbags over the flume pipes or concrete culverts

4. Start trench excavation of the waterway from the near side of
waterway, and lay the excavated soil over the sand bags heap. Ensure
the soil is protected from falling/spill into the waterway.

5. Meanwhile the pipe spools is being prepared in fabrication area, near
the crossing

6. Continue the excavation and soil heap until the maximum distance that
excavator can reach.

7. Move the excavator on the position at the above equipment access.

8. Repeat the step 2 to step 4 until the excavator reach and can move
across to the other side of waterway.

9. Excavate the sloped bell-holes for tie-in operation at both sides of
crossing at a minimum of 4m from the edge of waterway or as per
construction drawing; then install the barricade and warning sign
around the bell-holes.

Pipe laying will be as following sequence:
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Width of waterway less than 10 m

1)
2)

3)
4)
5)

6)

7)
8)
9)

Surveyor shall check the depth of trench by level stick.

Place the sand bag as energy dissipaters at the both of waterway slope
trench in accordance with construction drawing by excavator or manual.

Removed the flume pipe prior to lowering-in/laying the pipes.
Pipe spool is then lowered by side boom or excavator using sling belt.

Pipe fitter and surveyor checks the pipe alignment. Any adjustment is
done by the side boom or excavator.

Backfill the trench with the excavated soil; push the backfill surface on
every single heap by excavator bucket.

Pump out the water inside the tie-in bell.
Fit-up the pipe and clamp. Then weld one end of the tie-in.

Upon obtaining NDT clearance (QC acceptance) and FJC acceptance,
backfill the trench using the excavated soil then remove the temporary
dam.

Width of waterway 10 to 20 m

Ditch will be kept free of water using pump (bailing out) to the
downstream side of waterway.

Surveyor shall check the depth of trench by level stick.

Pipe zinker (u-shape spool) will be fabricated at workshop or at site
(near the crossing). The spool shall be fabricated to achieve cover as
shown on alignment sheet and/or crossing detail drawings.

Surveyor will check depth of trench by level stick.

Place the sand bag as energy dissipaters at the both of waterway slope
trench in accordance with construction drawing by excavator or manual.

2 Side booms or excavators will lift the fabricated pipes zinker on a two
lifting point, two lifting point arrangement and move through the
temporary equipment access across the waterway.

Lowered-in the pipe gently to center of water crossing. Tag lines will
guide orientation of the spool from both ends of the crossing.

Surveyor will check top of pipe elevation and the pipe alignment using
auto level.

Backfill the trench with the excavated soil; push the backfill surface on
every single heap by excavator bucket.
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10) Install temporary pig launcher by welding it onto one end of the pipe
spool. Also install temporary pig receiver by welding it onto the other
end of the spool.

11) Run a poly-pig using air compressor. Repeat the operation until pipe is
clean (mud free).

12) Pump out the water inside the tie-in bell.

13) Fit-up the pipe spool and clamp to a straight pipe. Then weld one end of
the tie-in.

14) Complete reinstatement of the river/ditch embankment.

Width of waterway more than 20 m

For pipeline installation across this waterway will be detailed on separate
procedure if such case occurs.

Scenario-3: Bypass Waterway

A bypass waterway will be constructed where the waterway is too wide or

has a large water flow rate.

1. Excavate the bypass waterway with similar depth and width as the
original waterway.

2. The bypass shall not be opened before it has been completed leave 1 m
unexcavated on each side to block the water flow.

3. Meanwhile the pipe spools is being prepared in fabrication area, near
the crossing.

4. When the bypass excavation is finished, open the block by excavating
the remaining 1m space so that the water can flow both through the
bypass and main waterway.

5. Provide temporary equipment access across the waterway at the
downstream side of waterway by the same method with temporary
equipment access scenario-1.

6. Start trench excavation from the near edge of waterway or may be
perform by 2 excavators at both side.

7. Place the excavated soil at the upstream side of waterway to blockade
the water flow.
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8. When water flow has been fully blocked, pump out the water inside the
trench through the downstream side of waterway or the bypass if
necessary.

9. Next sequence is Pipe laying that will be as explained in Scenario-1.

12.11.3 Backfilling

The

pipe shall be surveyed to prepare the as built position of pipeline. The

backfill shall be compacted per layer with use of excavator bucket. The slurry
(wet backfill) will not be compacted.

12.11.4 Reinstatement

The

ditch/river condition or embankment will be reinstated as near to the

original condition as possible. In case of river/ditch embankment the
reinstatement shall be made in accordance with the requirements of the
relevant authority.

12.12 General Tie-in

Tie-in welds
pipeline at a
mainline left

are those which defined as being closure welds, connecting sections of
reas such as river and road crossing, sectional valves, and any break in the
un-welded for construction handle-ability purpose.

12.12.1 Preparation Works

The areas in which the pipe and materials will be placed shall be clean,
compacted and cleared from existing obstacles.

Where tie-in is required, bell holes will provide sufficient space for tie-in
activities such as welding, radiography test and field joint coating.

The bell hole shall be kept completely safe by sloping/stepping the
excavation.

The slope of the bell hole wall shall not be steeper than 60° in hard soil, 450
in normal soil, 300 in soft soil from horizontal axis; when the slope is
steeper, trench box for tie-in shall be fabricated and installed. This will also
depend on soil conditions.

The bottom of the bell hole may be sloped to drain ground water away, and
a water collection pit (sump) will be installed. This sump pit will collect the
water before being pumped out.

The entry and egress to bell holes shall be properly prepared. Proper
positive ladder shall be arranged for the entry or egress of the work force.
The ladder shall be arranged in such a way that the ladder won’t fall while in
use.
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All welding equipment shall be inspected and in a good condition prior to
the commencement of the welding activity. Any calibration of welding
equipment shall be done prior to the commencement of welding activity.

12.12.2 Tie-In Works

Tie-in works will be performed in the following order:

Prior to start tie-in activities, following activity shall be conducted:

1. Ensure that PPE is available and worn correctly prior to start any
working activities.

2. Perform Pre-job meeting, attended by all the personnel involved.

3. The Supervisor to ensure that all workers have the correct induction and
training.

4. The Supervisor shall clearly explain the work permit and JSA to all
personnel involved in the work.

5. Workers will participate in updating or modifying the JSA to meet actual
work conditions.

6. Check the equipment and tools to be used; any damaged equipment
and tools shall be tagged or repaired prior to use.

7. Install trench box for tie-in when the slope of tie-in pit or bell is steeper
than allowable and install ladder for personnel entry and egress, fix it to
ground or other proper structure above ground to eliminated ladder fall.

8. During Tie-in, normally PUF (poly urethane foam) will be exposed to
atmosphere. Plastic sheet will be installed to avoid water ingress into
the PUF.

9. Set-up barriers, signage, and warning signs at working area & shall be
maintained.

Perform Fit-up and welding as per following sequence:

1. QC Inspector (Welding Inspector) shall perform the pre-welding
inspection for the pipe to be welded (end pipe bevel condition and
configuration, pipe cleanness, pipe roundness, etc.) prior to fit-up.

2. Prepare the first pipe section on fix position; it may have been fixed
since the pipeline section has been backfilled. For the pipe flexibility, the
pipe will leave minimum of 4 lengths of pipe shall be free to have
flexibility for tie-in wastewithout backfill.
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10.

11.

12.

13.

14.
15.

16.

A minimum 50 cm distance will be maintained between bottom of pipe
and the bottom of the trench.

The second pipeline section end will overlap with the first pipeline
section. Measure and mark on the second pipeline section the actual
overlap length.

Cut the overlap second pipeline section using cutting torch.

Re-bevel the pipe end and smooth using grinding machine after cutting
as per bevel configuration define on approved WPS. Re-beveled pipe
end shall be ground and bevel configuration shall be in compliance with
approved WPS.

Perform all required NDT on the after cutting pipe end bevel surface
(MPI or PT and UT). Lamination check shall be conducted to a length of
100 mm from pipe end.

Fit-up the second pipeline to first pipeline section using side boom after
NDT result accepted.

Fix both pipeline sections in place using external clamp.

QC Inspector (Welding Inspector) shall be inspecting the final pipe fit-up
prior to start welding.

Pre-heat shall be performed using LPG heating torch until the pipe
surface achieve required temperature defined on approved WPS. Pre-
heat shall be performed evenly on circumferential and shall be in line
with approved WPS.

Perform pipe welding after pre-heat finished (root pass, hot pass, filler
pass and final pass).

During welding, Welding Inspector shall inspect every weld layer to
reduce any possible weld defects.

Completed weld joint shall be NDT tested.

Radiography shall be performed and reviewed by CPM and CLIENT
welding inspectors.

Welding Inspector shall inform to the tie-in Supervisor for the result of
NDT (accepted or not accepted) for further construction process such as
welding repair (if any weld defect), field joint coating, backfilling, etc.

= At the end of the shift, place all the equipment and tools on proper and tidy
position on site.

= At the end of workday, all equipment and tools shall be organized,
shutdown and secured.
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12.12.3 Tie-

Supervisor shall submit the progress report or document to QC inspector for
further data process. Daily report shall be submitted to CLIENT after the
approval from CLIENT Welding Inspector and third party inspectors.

Security patrols will be used to keep the working area free from non-
authorized persons and local community and to provide security for
equipment and tools.

In Welding
Root pass

The Root pass shall be executed according to the relevant approved WPS. All
starts and stops in the root pass shall be ground to a smooth taper prior to
the continuation of welding.

Hot pass

The Hot pass shall normally be applied as soon as possible after the root has
been welded (but no later than the time limit given in the relevant WPS).
Each pass of weld metal shall be cleaned before a further pass is applied.
Visible defects shall be removed by wire brush or grinding.

The degree of completeness of a weld prior to removal of line up clamps is
specified in the Welding Procedure Specification (WPS).

Filler and final pass

Prior to laying a filler or cap bead, the previous bead shall be brushed or
lightly ground. Each pass shall be completed around the whole
circumference before the next pass is started. The number of beads on both
weld section shall be same, so that the completed weld have a substantially
uniform cross section around the entire circumference of the pipe.

12.12.4 Inspection and Testing

All inspection and test for tie-in shall be comply with the inspection and test
requirement defined on Construction Inspection and Test Plan.

Welding inspection will be performed during all the welding activity including
welding preparation activity. Qualified welding inspector shall be engaged to
carry-out the welding inspection.

12.13 Cold Bending

Direction changes to comply with the pipeline alignment shall be accomplished using
bends formed using the cold bend method. Cold Field Bends shall be conducted by CPM
and shall comply with the requirements of ASME B31.4. CPM will perform cold bend at
Lay down area and use 1 bending machine.
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A bending survey shall be conducted as soon as practical after grading is completed. The
following items shall be marked during the survey: pipe center, starts point of bending,
and welding seam.

During construction, pipe may be flexed for installation purposes to a radius of curvature
at their natural bend angle.

CPM shall submit bending qualification/bending procedure and calculation of maximum
bending angle for CLIENT approval.

Prior to site field bending, a “Bend Qualification Test (BQT)” shall be conducted on pipe
that is to be utilized in the installation of the works. A minimum of 2.0 meter of straight
pipe shall be left at ends of pipe joints. The BQT will be performed at temporary lay-
down area prior to start the bend production.

12.13.1 Bending Qualification Test (BQT)

The BQT shall be performed for one line pipe joint to the maximum bend degree
(up to 18°). The BQT shall be performed to qualify the procedure prior to start of
full cold bend production.A CLIENT representative will witness the BQT and
testing activity.

The minimum radius of a cold bend shall be 40D radius of arc and/or maximum
bend angle 18° for 16 inch diameter in 8 m cold bending arc length (subtracted
2m of both straight pipe-ends from a 12m pipe (see figure on next page). The
maximum degree is also subject to the capacity of the bending machine. The
shop drawings will be provided before activities start at site.

i CARCH LEMTOM

The following essential variables shall be applied and listed in the Bending
Qualification Test (BQT):

Material Material standard and Grade

Type of Pipe Spiral Welded pipe
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Bend Radius One radius qualifies all larger radii
Diameter (D) Any change in diameter
Wall thickness (t) Any change in wall thickness
Type of
Equipment Details of Equipment and any change In equipment

During the BQT, QC inspector shall check and record the following factors:

= Pipe No.

= Diameter of pipe

= Wall thickness (shall be greater than CLIENT specification minimum line pipe
wall thickness) — After and before Bending every 50 cm

= Thickness of External Coating and insulation.

= Pipe Length.

=  Type of Bending Machine.

= Bending Data.

=  Bend Increment (degree).

= Pull Measurement (Bend mark or segment length, in mm).

= |nsulation condition (visual check)

=  Bend Increment (Degree) under bending force and after relaxation of
bending force; and

After BQT, the insulation shall be inspected visually and by mechanical test (see
section 16.4). The visual check shall reveal no defect, crack or wrinkle on the
pipe. The insulation will be removed to show that no wrinkle and no ovality, and
no deformation exist that is more than 2.5% at the pipe bend.

Pipes which have wrinkles or buckles after bending will be rejected. No attempt
shall be made by the Contractor to repair such damage by any method. Visible
signs such as “DON’T USE” shall be marked clearly on the damaged bends. The
rejected bends shall be quarantined.

The gauging plate of 97.5% inside diameter shall be fabricated in order to
inspect the roundness of pipe. Ovality of bend pipe shall not exceed 2.5%.

12.13.2 Sequence of Bending Qualification Test

1. Mark the pipe as below sketch.

12m

******* IR EEEERDEEEN

2m ‘O.Slm ‘D.SSm ‘D.SSm ‘OASSm ‘O.Slm ‘D,Slm ‘D.SSm ‘D.SSm ‘O.Slm ‘O.Slm ‘D.Sﬂm ‘D.SSm ‘D.Slm ‘D.SSm ‘D.SSm 2m
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10.

11.

12.

13.

14.
15.
16.
17.
18.

19.
20.

Lift the pipe by crane or side boom (see lifting sketch on attchament-2) and
position on the bending machine and insert the internal mandrel onto the
pipe.

Use hydraulically driven winch to move the pipe through the machine. The
pipe will move easily on the contoured rollers. Insert the pipe to mark
number 1.

Check the pipe position prior to start bending operation (including the pipe
level check).

Start bending operation. First, on the mark number 1, bending machine will
inject 1 deg.

Check visual HDPE coating, if there are no damage then continue to the
mark number 2.

Inject the pipe 1 deg and check visual HDPE coating, if there are no damage
then continue to the next mark number until all mark injected (full 15
degrees bend) then skip to Sequence number 12. Perform visual HDPE
coating inspection on every bend increment (injection).

In case of the HDPE coating damage is occurs during bend injection (ex. at
the mark number 1 or first injection), the bend will be continued until the
mark number 4 or 5 injection to ensure that the damaged is still occurs or
not while perform 1 deg bend injection per mark number.

If the HDPE coating damage is still occurs while perform 1 deg bend
injection, for the next mark (number 6 to10) will be reduced to 0.75 deg per
injection.

If there are no wrinkles or buckles, then we take conclusion that the
maximum cold bend permitted is 0.75 deg per injection. But if the HDPE
coating damage is still occurs, for the next mark injection (number 11 to 15)
will be reduced to 0.5 deg per injection.

In case of the HDPE coating damage is still occurs while the bending is
performed on 0.5 deg per injection, CPM will ask CLIENT to discuss and find
solution.

Visually inspect entire HDPE surface of final bend (full bend) and record any
damage.

Following no HDPE coating damage occurs during bend injection, perform
the pipe roundness inspection with the gauging plate (97.5% inside diameter
of pipe and the length is equal with inside pipe diameter, by pulling the
attached rod manually in order to find the wrinkle or buckle during bending.
Cut away HDPE only to allow inspection of PUF.

Inspect PUF for cracking or damage and record.

Cut away and remove PUF from pipe, do not damage FBE or pipe.

Record any apparent disbonding between PUF and FBE.

Visually inspect FBE and verify FBE coating with holiday detector test set at
voltage of 2.6 V over the FBE.

Inspect pipe for wrinkling, ovality, deformation exist.

Conduct tests NDE and Mechanical test for NDE and mechanical testing.
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12.13.3

12.13.4

12.13.5

Acceptance Criteria for BQT

1) No extreme bulges that can cause crack on HDPE and PUF are identified.

2) No PU extrusion from the HDPE layer and /or at the end of pipe is allowed.

3) Any damage to the HDPE during bending the operation will be repaired by
melt stick or patching. The material for stick or patching is HDPE.

4) Cracking of the PUF is allowed either longitudinally or circumferentially up to
a crack opening width of 3 mm.

5) No pipe ovallity more than 2.5% internal diameter of pipe.

6) Passtest for NDE, mechanical testing and water stop test as described on
below paragraph.

Non-Destructive Examination (NDE)

The qualification bend shall be subjected to 100% visual examination and 100%
Magnetic Particle Inspection (MPI) or Dye Penetrate Tested (PT) and UT
(ultrasonic test) wall thickness checks at minimum 5 locations along the outer
radius and 5 locations along inner radius of the bend all test after bending and
100% RT weld area (helical weld or longitudinal weld). This will necessitate the
removal of insulation, which must be achieved without damaging the parent
pipe. NDE method and acceptance criteria shall be as for the parent pipe. Above
NDE method will be applied for BQT only.

The wall thickness of the qualification test shall be measured after bending has
been completed by ultrasonic at a minimum of five locations along both the
inner and outer radii of the bend (between and including the start and stop
points of the bend arc angle).

The out-of-roundness and any other specified relevant dimensional requirement
shall be checked after bending by manual diameter measurement. The
requirement of the design code and relevant project specification shall be met.

Mechanical Testing

Specimens for destructive testing shall be collected from the area exposed to
the most severe deformation. All tests specified for the parent pipe shall be
performed, except transverse weld tensile testing. The testing will be performed
at a test laboratory; the QC Inspector and a CLIENT representative will witness
the testing activity. The mechanical testing will be performed on BQT only.

Acceptance criteria shall be as for the parent pipe with the following exceptions:
= Elongation shall not exceed 5%.
= Hardness values shall be maximum 20 HRC.
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12.13.6 Water Stop Test

12.13.7

12.13.8

At the end of the bend pipe insulation, this shall be performed in the same
method with water stop testing for straight-line pipe insulation while it
fabrication. Pressure test will be performed with 7 psi using bottle oxygen and
check with bubble test on the surface coating. This test only performed during
BQT test.

The hole for blowing nipple will be bored by manual, and then the nipple pipe
will be inserted. If necessary, the nipple will be sealant joined to the HDPE
surface. Flexible hose will be installed at the above mentioned nipple and
connected to the nitrogen bottle regulator. Check the connection prior to open
the nitrogen bottle for water testing.

Bend Survey

The bending engineer will determine the degree of the bends based on the
construction survey. Prior to bending the line pipe, the field engineers will
clearly mark the requested degree, pipe center, start point of bending (2m from
pipe-ends), segment or mark, degree per segment or mark, and bending
positions, together with its type such as Over Bend (OB), Sag Bend (SB), Side
Bend Right (SBR) and Side Bend Left (SBL) and orientation.

The desired maximum degree of bending along one total joint shall be no more
than 15 degree or the degree qualified as a result of BQT, unless the CLIENT
representative allows it as per actual site condition but the bend radius is not
less than 40D, CPM will issue a Site Query in such case and another BQT shall be
conducted.

After the bending engineers determine the required degree for the bends, the
“Pipe Bending List” shall be submitted to CLIENT for review.

Bending Operation

= All cold bends will be made at the bending area in the laydown area or
workshop.

= All contact surfaces of the bending machine shall be padded to prevent
damage to the pipe, coating or insulation. Prior to bending, the contact
surface of the bending machine shall be cleaned.

=  CPM will use a bending machine with modified bending set (consist of Stiff
Back Liner, Pin-Up Liner, Pin-Up Clamp Liner) and bending dies in order to be
suitable for pipe plus insulation. The bending machine shall be assembled
with a full circle bending shoe and internal mandrels
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A calibrated stiff back indicator rod allows the operator to make consistently
uniform bends, and the pin-up clamp automatically grips the pipe to prevent
distortion.

The bevel guard shall be re-installed after bending and inspection.

Following bending, the bends shall be placed horizontally on wooden skids,
sand bags or other proper supports to elevate them from the ground
surface.

The bends shall be stored in a special area until the bends are required to be
installed at site.

Cold bend production will be performed by following sequence:

1.

10.

11.
12.

Mark on the pipe surface, the bend increment position (at a minimum every
533 mm) and tangent limits as per drawing or bend request from field
engineer.

Lift the pipe by crane or side boom and positioned on the bending machine
and insert the internal mandrel into the pipe.

Insert the pipe into the bending machine from the pin-up liner side.

Use hydraulically driven winch to move the pipe through the machine. The
pipe will move easily on the contoured rollers.

Check the pipe position prior to start bending operation (including the pipe
level check).

Perform bending operation (hydraulic injection).

Check the bend degree on every bending (hydraulic injection) sequence
using degree measurement.

Check the final bend degree when all bending (injection) sequences are
finished.

Following bending, horizontally placing the bend on a wooden skids, sand
bags or other proper supports to elevate them from the ground surface.
Remove the internal mandrel from inside and perform all required test and
inspection including pipe roundness inspection with the gauging plate
(97.5% inside diameter of pipe and the length is equal with inside pipe
diameter, by pulling the attached rod manually).

The bevel guard shall be re-installed after bending and inspection.

Prepare the bending report and submit to CLIENT for review and approval.

12.13.9 Acceptance Criteria for Cold Bending

1.
2.
3.

No extreme bulges that can cause crack on HDPE and PUF are identified.

No PU extrusion from the HDPE layer and /or at the end of pipe is allowed.
Any damage to the HDPE during bending the operation will be repaired by
melt stick or patching. The material for stick or patching is HDPE.
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4. Cracking of the PUF is allowed either longitudinally or circumferentially up to
a crack opening width of 3 mm. Any voids or damaged PUF areas greater
than 3 mm in diameter but less than 250 mm diameter can be repaired
manually. If PUF damaged area is greater than 250 mm diameter, then
Contractor shall make an opening in the HDPE, remove the damaged PUF,
inject new PUF and reseal with HDPE patch using welding method.

5. No pipe ovallity more than 2.5% internal diameter of pipe.

CPM will perform all cold bending at the laydown area and the equipment are

listed below:
No Description Qty
1 Sideboom 1 unit
2 Crane 1 unit
3 Bending machine (with fully circle bend shoe 1 set
and internal mandrel)
4 Gauging plate 1set
5 Protractor 1set
6 Lifting tools (shackle, webbing sling, end hook as required

12.14 Worker Housing and Transportation

All workers from supervisor below will stay at a private house or their own house, CPM
will manage the transportation from a gathering point to the work location. They will
use a bus or a light vehicle. Since our recruitment plan for local manpower will use local
workers in the neighborhood of the working location, then some of them will go directly
to the working location by themselves. Workers will not be allowed to work without
proper training.

12.15 Construction Completion Procedure

The CLIENT and CPM shall carry out a joint inspection to verify that the constructions are
completely done, which will initiate the construction completion certificate by the
CLIENT. Any punch list items identified during the inspection will be cleared by the CPM
and shall be subject to CLIENT’s separate written acceptance. All other associated
documentation, certification, verification, check lists, inspection and test records will be
compiled and presented to the CLIENT together with the Construction Completion
Certificate.

After review of the documents required the construction completion, CPM and CLIENT
representatives will perform walk down in every discipline. The walk down result will be
record on Construction Completion Check Record (CCR). Any outstanding work will be
listed on a Punch list.
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12.16 Inspection & Test Plan Procedures

The ITP has been established to define the required activities related to the inspection of
material, site inspection execution, inspection delegation and inspection and test status.
The ITP describes the inspection activities to be performed to ensure that anypurchased
or constructed item complies with the CLIENT specifications, international codes and
standards and Government Regulations and to ensure that inspection activities are
substantially and effectively contributing to the quality.

Measures will be taken to hold the construction until all required inspections and tests
have been completed and any non-conforming product has been identified. Test records
will be kept when inspection and/or tests acceptance criteria have been passed.

12.17 Hydrostatic Testing Procedure

Hydrostatic pressure testing will be performed by CPM after pipeline cleaning and
gauging has been completed and accepted. Test package documents shall be completed
and approved prior water filling.

Before filling water, pigs will be installed in the test header and will insert 5 m3 of water
as lubrication. When CPM starts filling water in to the pipeline, the filling pump will
pump the water to push the pigs.This is to minimize the air trapped during the water
filling process.

All concerned parties will verify and inspect the hydrostatic equipment to be sure that

the equipment meets the requirements.

The valves will be hydrotested separately at the work shop and will be installed after the
mainline hydrotest finished as “Golden Weld”. The trench at the valve station will be left
open only at the valve positions so there is no obstruct to the other construction

activities at the valve station areas.

12.18 Reinstatement Procedure

The ROW and any temporary access road, lay-down area, and camp shall be reinstated
back to their original conditions. Any existing utilities or facilities dismantled during
construction shall be put back to its place or reinstated as soon as the pipeline has been
laid and backfilled.
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13 ONSITE PROCUREMENT AND MATERIAL CONTROL

13.1 On-Site Procurement Plan

On site procurement can be carried out for items that cost less than 100 million rupiah
provided that the material to be purchasedis not permanent or construction material.
Such material is to be purchased near the site and delivered directly to the site. If the
material is not available around the site, the purchase will be done by the head office

procurement team.

The requisition for the procurement will be also carried out from site office, and will be

routed to the head office procurement team.

13.2 Material Control

The specifications of materialsto be used for construction and which need to purchased,

shall be in accordance with the specifications.

Material inspection and quantity tracking will be done at site by the site procurement
team and QA/QC Teams.

14 CONSTRUCTION QA/QC PLAN

14.1 Quality Manual

CPM Quality Manual covers a Quality Management System to perform pipeline
installation work (which are described in the Quality Manual documents, Quality
Procedures, Work Instruction, Forms and supported by other documents relevant to a
Quality System ISO 9000 Series.

The Quality Manual consists of descriptions of organization, responsibilities, and
activities to fulfill quality elements stipulated in 1ISO-9001:2000.

14.2 Quality Plan

CPM will develop a Project Quality Plan to demonstrate how the CPM will fulfill the
Contract requirements in respect of quality-related matters and activities.
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15 ENVIRONMENT

16

17

A wide range of waste material will be generated from CPM office, campsite, pipeline
construction, camp, temporary site facility, and hydrostatic testing. Waste from the project
materials, scrap steel, old electrodes, wood, liquid waste (such as waste oil and chemicals), and
general waste such as litter and rubbish.

The waste will be collected, stored, treated and disposed of in accordance with the Waste
Management Plan (WMP) and thus adhere to requirements of the relevant local authorities.

CPM shall report to the CLIENT all waste quantities generated on the CLIENT-provided Work
Sites and shall supply data for quantities of waste generated on a weekly/monthly basis. CPM
data must include all Subcontractors employed by CPM.

WORK LICENSE AND WORKER FITNESS CERTIFICATION

CPM will select employees for the project based on requirement of each department. Basic
hiring will be made in accordance with CPM policies, as well as rules and regulations.

Basically, CPM will maximize hiring local labor especially for non-skilled labor, however where
there is a shortage of skilled labor. The hiring will be done from other locations.

To ensure that every worker is in a good condition and fit for duty, CPM will arrange a medical
checkup which will be conducted by a Medical Provider.

The MCU will consist of a full clinic examination, urinalysis, chest X ray and others depending on
their job position. Drug and alcohol test will be mandatory for safety sensitive positions. For
category | every site worker should pass the MCU.

The result of the occupational health examinations will be documented and kept by CPM for a
minimum of three years.

CONSTRUCTION SAFETY, HEALTH, ENVIRONMENT AND SECURITY PLAN

Safety, health, environmental and security will lead by the HSE Manager, CPM will assign
dedicated person to arrange, manage and conduct the training.

Most personnel that directly involve on each work discipline, will be safety trained by Safety
Officer at the stockyard area and/or at work site. Basically, the training will cover the basic PPE
requirement, introduction of Emergency Response Plan, Muster Point, etc.

HSE Concern as below:
=  Excavation at Town and High Population area

= Hauling material at detour road and ROW
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Installation of pipe at swampy area
HDD and Thrust bore operation work
Cleaning Work

Hydro testing Work

Etc.

CPM will develop a working procedure for each activity and perform a risk assessment meeting
to assess the risk included in a certain activity.

17.1 Safety Plan

Site Safety Plan is to act as a guideline to the project team for various measures that
need to be implemented during the project execution to manage safety so that the
objective “An injury and Incident Free Work Place” and safety shall not be compromised
to achieve any other business objective:
= Safety, Health and Environment are not affected and work crew performs their work
in accordance with well accepted safe working practices.
= Equipment deployed for construction activities is certified, secured and safe.
= Adequate safety levels are maintained and environmental impacts are minimized
and monitored during the entire performance of the work.

Meet the CLIENTHSE requirements / Indonesian legal regulations and other safety related
requirements pertaining to the project.

The HSE team will assign a safety officer to each work location to manage the safety
aspects on that location. All members of the project team are considered to be part of
the safety organization and will therefore be responsible to work in a safe manner.

The HSE department will conduct safety and enhancement programs in order to pass
safety knowledge and motivation to all project members, such as: distribute safety
booklets, perform safety inductions, safety training, safety tool box meeting, and reward
program.

All CPM and Subcontractor members within this project have the same commitment to
Safety.

The Safety Plan consists of several procedures such as:
=  Project Safety Management Plans
= Strategic Emergency Preparedness Plan
=  Emergency Response Plan
=  Project Management Safety Steering Team Charter
= |ncident Management Procedure
=  Work Site Emergency Preparedness Plan
= Emergency Response Procedures
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17.2

=  Site Specific Safety Procedures

= Site Specific Safety Management Plans

= Safety Coordination Procedure

= Safety Training Documentation Procedure

=  Permit To Work / Loto Procedures

= Confined Space Entry Procedures

= Energy Isolation Procedure

= Scaffolding Erection And Disassembly Program

Site Safety Plan scope is applicable during the engineering, procurement, transportation,
construction, systems completions and start-up support of the pipeline by CPM
including, without limitation, providing all project management, supervision, engineering
services, procurement services, construction services, consultations, equipment,
materials, labors, construction tools, construction equipment, construction utilities,
construction supplies, systems completion materials and resources, temporary structures
and facilities, and transportation including, without limitation, hauling, unloading, and
handling to, at, and from WORKSITE for this Project.

CPM strongly believes that the employees are our most valuable resources and no phase
of business is more important than contractor personal safety. CPM believes that all
accidents can be prevented and that safety is an integral part of everyone's job. CLIENT,
CPM Management and employees are responsible for demonstrating safety leadership,
providing a safe work environment and promoting safety as a value.

CPM core safety beliefs include:
= All accidents are preventable
= Allinjuries are preventable
= Working safely is a condition of employment
= All operating exposures can be safeguarded
=  Trained employees to work safely is essential
= Recognizing safe behaviors fosters better understanding of our policies, philosophy
and practices

To contribute to safety improvement across the operation, CPM share best practices and
lessons learned among industries / organizations and CLIENT. In addition, CPM have a
dedicated staff of safety professionals, and construction team to support our philosophy.

Health Plan

Prevention is the key element used to minimize the severity of occupational injuries and
illnesses. However, unpredictable events do occur, and it is important that an emergency
medical facility is defined so that prompt and competent medical treatment is provided
to aninjured or ill employee.

The provision of health services will be done by Hospital.
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Site Health plan shall be refer to Site Specific Health Plan.

Health Plan is covered by several procedures such as:
= Dengue Control procedures
= Occupational Health Reporting Procedures
= Health Auditing Procedures
= Site Specific Health Plans
= (Clinic Practice Guidelines
= Medical Equipment Maintenance Procedures
=  Medical Evacuation Procedures
= Sanitary Health Procedures
= Dust control procedure
= Radiation equipment emergency and operating procedures
= QOccupational Health Staffing Plan

17.3 Environmental Management

CPM confirms its commitment in performing the contractual works with the least
possible impacts on the environment and in absolute compliance with all Indonesian
Regulations, Local Regulations and CLIENT requirements.

CPMwill respect the environment by acting to minimize any impact which may arise from
construction operations; this includes assessing the types of materials and substances
that are currently in use and substituting them with more environmental friendly ones.

CPM shall take note of all environmental issues and comply with all laws, rules and
regulations related to the environment. This shall include but not be limited to avoiding
unnecessary felling or damaging of trees, proper discharge of effluent, dust control,
emission of noise, vibrations, fumes, waste, socioeconomic surrounding the construction
operation area, etc.

CPM shall implement the Environmental Management Plan (EMP) in accordance with the
conditions stipulated in the Environmental Impact Assessment (AMDAL).

The environmental management issues that have been specifically considered within this
document include: land use, land clearing and grading, removed vegetation management,
borrow pits, water consumption, watercourse crossing & wetlands, land reclamation,
hydro testing, dust control, noise control, open trenches/excavations, storage of fuels,
lubricants, solvents, chemicals and other dangerous/toxic materials, waste disposal and
oil spill.

The environment management will refer to Environment Management Plan.

Environment is secured by several procedures such as:
=  Regulatory Compliance Plan

100 of
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Environmental M

17.4 Security Plan

Socioeconomic Action Plan
Waste Management Plan

anagement Plan

Socioeconomic Compliance And Management Plan
Spill Prevention And Response Plan

CPM will construct secure facilities at the work locations such as the camp, office,
material storage, site work shop and lay-down areas.

The Jakarta office will follow existing CPM security systemswhich will be improved to
meet with the CLIENT requirements as stated in the Contract.

Site facilities will be designed as per site conditions and Contractual requirements.

Security Expectation vs CPM Strategy and Plan:

NO Frame Work Result (Target) CPM’s Strategy and Program

All project persons shall have a
background check; Entering the office,

1 | Workf Control Unauthorized person cannot enter Working area or camp will require a

orkforce Contro ; e .
to project facilities security check.

Flow chart Access Control in doc
Inventory Manifesting Procedure
All working areas including camp will
be controlled by security guard, and all
out going materials from storage

2 Controlled Asset No asset lost .g & . .g ’ .
office, camp will be control with permit
-Please see site specific security
procedure ( Appendix Access Control )

3 |[Emergency Response Securlty.madent s nc-J Impact to -Refer to the evacuation procedure

continuity of the business work
) Get local people who has a licensed
4 Local Security . .
security from Local Police
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18 ATTACHMENT

= Attachment 1
= Attachment 2
= Attachment 3
= Attachment 4

= Attachment5

: Construction Organization Chart

: Lay-down layout

: Drawing Auger Boring Method

: Typical Trench Excavation & Lowering Operation

: Flow Chart Interfaces between Purchasing and other Department
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Attachment = 1: Construction Organization Chart




CONSTRUCTION ORGANIZATION CHART
ECP GAS PIPELINE FOR RIAU 250 MW GFPP IPP PROJECT
PT. CITRA PANJI MANUNGGAL

2. CONSTRUCTION ORGANIZATION CHART

PROJECT MANAGER

Syahril A Taher

SITE HSE MANAGER &
SECURITY COORDINATOR

CONSTRUCTION MANAGER

Teuku Feriansyah

||||||| SITE QA/QC MANAGER

SITE HSE
COORDINATOR

Dita Susanto

PTW MAN PERAWANG —
KP 24

TBA

SUPERINTENDENT
PERAWANG — KP 24

Aspar A Latif

SUPERINTENDENT SITE ENGINEER
KP 24 - PEKANBARV COORDINATOR
Elly Fajar Bayu Susanto

PEKANBARU

PTW MAN KP 24 —

PIPELINE/MECH
CML SUPERVISOR SUPERVISOR WELDING SUPERVISOR E/I SUPERVISOR
Yoga Erlangga Amirudin Octavianus Bagus Mulyadi

FIELD PIPELINE & MECH.
ENGINEER

M. Burhan

FIELD ELECTRICAL &

FIELD CML ENGINEER INSTRUMENT ENGINEER

M. Aris Munandar Ashadi

CML SUPERVISOR PIPELINE/MECH SUPERVISOR WELDING SUPERVISOR E/I SUPERVISOR

Dimas Kesuma Yuharmizal Sitompul Nurcahyo

T T T T

| | | |

| | | |
_||||_||||_ _||||_||||_ _||||_||||_ _||||_||||_
I treawrn |1 tweeawwm |l tweeawmn Il teawm |
| PERAWANG — KP 24 | | PERAWANG — KP 24 | | PERAWANG — KP 24 | | PERAWANG — KP 24 |
| I o e - |

CIVIL SURVEYOR FOREMEN CLEPRING & FOREMEN CML WORK FOREMEN TRANSPORT PIPELINE SURVEYOR FOREMEN STRINGING FOREMER TRENCHING & FOREMEN LOWERING FOREMEN BENDING FOREMEN WELDING, FJC | | FOREMEN FABRICATION FOREMEN E & | FOREMEN MECHANIC
Hayat Fauzi Suparmo Sabiq Ruslan Yulianto Rafiudin Andi Rahman Ramli Rahmat, Hartono Nando Sokim Katno
1. ASIST. SURVEYOR 1. OPERATOR 1. CARPENTER 1. OPERATOR 1. ASIST. SURVEYOR 1. OPERATOR 1. OPERATOR 1. OPERATOR 1. OPERATOR 1. OPERATOR 1. OPERATOR 1.E & | MAN 1. OPERATOR
P L SRR 2. REBARMAN 2. DRVER P 2. DRIVER pgrticual 2. DRIVER pidual 2. PIPE FITTER 2. DRIVER P 5 opER
2. DRER 2. DRVER 3. DRIVER 3. RIGGER 2. DRER 3. RIGGER 2. DRVER 3, RIGGER 2. DRVER 4, WELDER 3, RIGGER 2. DRIER 2. DRV
- - 4. HELPER 4. HELPER - 4. HELPER - 4, HELPER - 3. GRINDER & HELPER | | 4. HELPER - -




	Appendix 1.1. Topography Map
	Appendix 1.1. Topography Map
	1
	2

	Appendix 1.2. Land Profile
	profile-1
	profile-2
	profile-3
	profile-4
	profile-5
	profile-6
	profile-7
	profile-8
	profile-9
	profile-10
	profile-11
	profile-12
	profile-13
	profile-14
	profile-15
	profile-16
	profile-17
	profile-18

	sekat-B
	Appendix-2 Desc of BM
	sekat-C
	Appendix C Borehole Log
	Borehole log BH-01-1 CCPP Riau 275 MW
	Borehole log BH-01-2 CCPP Riau 275 MW
	Borehole log BH-02-1 CCPP Riau 275 MW
	Borehole log BH-02-2 CCPP Riau 275 MW
	Borehole log BH-03-1 CCPP Riau 275 MW
	Borehole log BH-03-2 CCPP Riau 275 MW

	sekat-D
	Appendix D Photo of Corebox
	BH-01
	BH-02
	BH-03

	sekat-E
	appendix E - geoelecctric survey result
	sekat-F
	Appendix F.1 SUMMARY of Soil Mechanic Lab
	Appendix F.2 KOMPAKSI
	sekat-G
	Appendix G Water & Soil Chemical
	WQ BH-1
	WQ BH-2
	WQ BH-3
	Soil Chemical BH-1
	1. Alkalinity & Acidity BH-1
	2. Sulphur Trioxide BH-1
	3. Soluble Chloride BH-1
	4. Soluble Sulphate BH-1
	5. Organic Content BH-1

	Soil Chemical BH-2
	1. Alkalinity & Acidity BH-2
	2. Sulphur Trioxide BH-2
	3. Soluble Chloride BH-2
	4. Soluble Sulphate BH-2
	5. Organic Content BH-2

	Soil Chemical BH-3
	1. Alkalinity & Acidity BH-3
	2. Sulphur Trioxide BH-3
	3. Soluble Chloride BH-3
	4. Soluble Sulphate BH-3
	5. Organic Content BH-3


	sekat-H
	Appendix H.1 - Photo Documentation
	Appendix H.2 - Photo Documentation
	TABLE OF CONTENTS
	1 GENERAL
	2 SCOPE
	3 OBJECTIVE
	4 REFERENCE
	5 ABBREVIATION & DEFINITION
	6 CONSTRUCTION ORGANIZATION
	6.1 Organization Chart
	6.2 Key Personnel Responsibilities
	6.2.1 Project Manager
	6.2.2 Construction Manager
	6.2.3 Project HSE Manager
	6.2.4 Project QA/QC Manager
	6.2.5 Chief of Security
	6.2.6 Project Engineer
	6.2.7 Project Control
	6.2.8 Document Control
	6.2.9 Area Superintendent
	6.2.10 Discipline Supervisors
	6.2.11 Human Resource Coordinator
	6.2.12 Logistic Coordinator
	6.2.13 Work Permit Coordinator
	6.2.14 Socio Economic Coordinator


	7 MEDICAL TREATMENT AND MEDEVAC SUPPORT
	8 CONSTRUCTION ADMINISTRATIVE PLAN
	8.1 Establishment of Temporary Facilities
	8.2 Correspondence and Document Control
	8.3 Construction Design Change
	8.4 Construction Meetings
	8.5 Construction Reports
	8.6 Drafts As-built Documents

	9 CONSTRUCTION RISK ASSESMENT
	10 PRE-CONSTRUCTION ACTIVITIES
	10.1 Main Camp, Office and Laydown
	10.2 Mobilization
	10.3 Work Permit

	11 WORKER AND MATERIAL TRANSPORTATION
	11.1 Worker Responsibilities
	11.1.1 Foremen
	11.1.2 Warehouse Supervisor
	11.1.3 Safety Officer / Safetyman
	11.1.4 Permit to Work Man
	11.1.5 Certified Crane Operator
	11.1.6 Certified Side Boom Operator
	11.1.7 Pipe Carrier Operator
	11.1.8 Certified Rigger
	11.1.9 Material Controller
	11.1.10 Flagmen
	11.1.11 Helpers
	11.1.12 Medic
	11.1.13 First Aider
	11.1.14 Truck Drivers
	11.1.15 Dispatcher
	11.1.16 Escort

	11.2 Vehicle Condition
	11.2.1 General Truck Safety Requirements
	11.2.2 Truck Selection

	11.3 HSE Requirement
	11.3.1 Training and Drivers Competency
	11.3.2 PPE Requirements
	11.3.3 Communication System
	11.3.4 Socio-Economic
	11.3.5 Regulation Permit

	11.4 Incident Management
	11.4.1 Emergency Situation
	11.4.2 Vehicle Accident
	11.4.3 Vehicle Breakdown
	11.4.4 Rules Violation

	11.5 Journey Management Procedures
	11.5.1 Assignment of Equipment and Personnel
	11.5.2 Speed Limit and Safe Distance
	11.5.3 Transportation Briefing
	11.5.4 Trucks Safety Equipment
	11.5.5 Time Limit for Driving
	11.5.6 Parking Condition during Loading/Unloading Activities
	11.5.7 Medical Check Up & Drug and Alcohol Test
	11.5.8 Mobile Telephones
	11.5.9 Working Time
	11.5.10 Pipe and Equipment Transport Assessment
	11.5.11 Pipe Laydown and Transfer Laydown

	11.6 Traffic Management Plan
	11.6.1 Local Community Awareness
	11.6.2 High Population Center
	11.6.3 Small Village Roads
	11.6.4 Signs, Barricade and Flagmen
	11.6.5 Vehicle Identification
	11.6.6 Speed Limit and Safe Distance
	11.6.7 Safety Driving
	11.6.8 Traffic Route Flow
	11.6.9 Site Access and Parking Rules
	11.6.10 Pedestrian Access
	11.6.11 Driving in ROW
	11.6.12 Night Time Driving
	11.6.13 Prevention of Unauthorized Vehicle Use

	11.7 Pipe Handling and Loading
	11.8 Pipe Transportation Route
	11.9 Pipe Unloading at Temporary Laydown on ROW
	11.10 Warehousing Procedure

	12 PIPELINE CONSTRUCTION
	12.1 Construction Spread Description
	12.2 Clearing and Grading Method
	12.2.1 Clearing and Grading Works
	12.2.2 Timber/Brush Removal
	12.2.3 Grading and Top Soil Preservation
	12.2.4 ROW Drainage
	12.2.5 Equipment

	12.3 Pipe Hauling and Stringing Method
	12.3.1 Preparation Works
	12.3.2 Lifting Works
	12.3.3 Pipe Hauling and Stringing Setup
	12.3.4 Pipe Loading
	12.3.5 Transportation of Pipe
	12.3.6 Pipe Unloading
	12.3.7 Stringing
	12.3.8 Equipment

	12.4 Fit-up and Line-up Welding Method
	12.4.1 Pre-Construction Works
	12.4.2 Welding Electrode Treatment
	12.4.3 Welding Procedure
	12.4.4 Bevel End
	12.4.5 Fit-Up
	12.4.6 Welding Performance
	12.4.7 Root Pass
	12.4.8 Hot Pass
	12.4.9 Filler and Final Pass
	12.4.10 Welding Numbering System
	12.4.11 Inspection & Testing
	12.4.12 Visual Inspection
	12.4.13 Welding Repairs
	12.4.14 Equipment

	12.5 Trench Excavation Method
	12.5.1 Pre-Construction Works
	12.5.2 Location of Third Party Services and Foreign Pipelines
	12.5.3 Trench Excavation
	12.5.4 Excavation at Paddy Field Area
	12.5.5 Excavation at Access and Road Crossing
	12.5.6 Excavation Around Existing Buried Pipeline and Service
	12.5.7 Trench Excavation at Rocky Area
	12.5.8 Trench in Wetlands
	12.5.9 Steep Trench
	12.5.10 Preservation of Existing Facilities
	12.5.11 Drainage
	12.5.12 Inspection
	12.5.13 Equipment

	12.6 Lowering-in
	12.6.1 Pre-Construction Works
	12.6.2 General
	12.6.3 Lowering-In Sequence
	12.6.4 Lowering Inspection
	12.6.5 Equipment

	12.7 Backfilling and Compaction
	12.7.1 Pre-Construction Works
	12.7.2 Backfilling
	12.7.3 Normal Trench Area Backfilling
	12.7.4 Rock Trench Area Backfilling
	12.7.5 Wet Trench Area Backfilling
	12.7.6 Wash Prevention and Drainage
	12.7.7 Equipment

	12.8 Boring Method
	12.8.1 Pre-Boring Works
	12.8.2 Starting Pit and Arrival Pit Construction
	12.8.3 Boring Execution with Auger Boring Method
	12.8.4 Equipment
	12.8.5 Location of Road Crossing (Boring Method Application)

	12.9 Road Crossing (Open Cut Method)
	12.9.1 Pipeline Fabrication
	12.9.2 Excavation
	12.9.3 Laying and Tie-In Welding of Pipe
	12.9.4 Backfilling
	12.9.5 Reinstatement

	12.10 Crossing Existing Underground Pipeline (if any)
	12.10.1 Mobilisation
	12.10.2 Survey and Identification
	12.10.3 Open Cut Activities
	12.10.4 Excavation
	12.10.5 Welding
	12.10.6 Crossing Detail
	12.10.7 Inspection
	12.10.8 Backfilling and Compaction
	12.10.9 Equipment Movement

	12.11 Waterway Crossing (Open Cut Method)
	12.11.1 Pipeline Fabrication
	12.11.2 Excavation and Pipe Laying
	12.11.3 Backfilling
	12.11.4 Reinstatement

	12.12 General Tie-in
	12.12.1 Preparation Works
	12.12.2 Tie-In Works
	12.12.3 Tie-In Welding
	12.12.4 Inspection and Testing

	12.13 Cold Bending
	12.13.1 Bending Qualification Test (BQT)
	12.13.2 Sequence of Bending Qualification Test
	12.13.3 Acceptance Criteria for BQT
	12.13.4 Non-Destructive Examination (NDE)
	12.13.5 Mechanical Testing
	12.13.6 Water Stop Test
	12.13.7 Bend Survey
	12.13.8 Bending Operation
	12.13.9 Acceptance Criteria for Cold Bending

	12.14 Worker Housing and Transportation
	12.15 Construction Completion Procedure
	12.16 Inspection & Test Plan Procedures
	12.17 Hydrostatic Testing Procedure
	12.18 Reinstatement Procedure

	13 ONSITE PROCUREMENT AND MATERIAL CONTROL
	13.1 On-Site Procurement Plan
	13.2 Material Control

	14 CONSTRUCTION QA/QC PLAN
	14.1 Quality Manual
	14.2 Quality Plan

	15 ENVIRONMENT
	16 WORK LICENSE AND WORKER FITNESS CERTIFICATION
	17 CONSTRUCTION SAFETY, HEALTH, ENVIRONMENT AND SECURITY PLAN
	17.1 Safety Plan
	17.2 Health Plan
	17.3 Environmental Management
	17.4 Security Plan

	18 ATTACHMENT
	Attachment – 1: Construction Organization Chart
	Orchart Construction-Model

