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Prepare Detailed Specifications as Requiredl
Engineering - Jakarta +Data Sheet, etc.
+MTO & MR, etc.

Prepare Detailed Engineering and finalise PC Data input to Material Management

Engineering - Jakarta MTO system

PC Data input to Material Management
system

Engineering - Jakarta

. Inter-discipline check
Construction

Prepare Material Bid Documents and

Engineering - Jakarta Supporting Documentation

Use only Vendors on Approved List

QA/QC Department - Jakarta QA/QC Review of Material Bid
Engineering Jakarta Documentation

Procurement Department

Obtain Technical Bid Packages
Jakarta

Procurement Department Compile and Issue Bid Inquiry - to include

Fequisition and supporting documentation for Use only Vendors on Approved List
Jakarta )
Bidders
Engineering - Jakarta Tender Review and Inspection
Project Manager Verification

Procurement Department

Jakarta Obtain Bids from Vendors/Supplier

QA/QC Department - Jakarta

Engineering Jakarta Technical Evaluation of Bids

Procurement Department

Commercial Evaluation of Bids Data input
Jakarta
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Procurement Department
Engineering - Jakarta

Project Procurement Manager and
Project Manager

Engineering Jakarta

Procurement Department
Jakarta

In Accordance with Current Signature
Authority Procedure

Procurement Department
Jakarta

Procurement Department, QA/QC Dept.

Engineering - Jakarta

Procurement Department
Engineering - Jakarta

Expediting Department
Engineering Jakarta

QA/QC Department
Engineering - Jakarta

Conduct Final Negotiations Meeting with
Vendor and Suppliers

Determine Successful Bidder and release to
Purchase with evaluation information

Revisions to Requisitions

Preparation of Purchase Order Document

Sign Purchase Order

Distribute Purchase Order

Control of Purchase Order

Expediting

Receipt of Technical Documentation in
Accordance with Purchase Order Schedule

Verification and Release
(Including Company Approval )

Data input

Data input

Copy to Expediting / Engineering / QA/QC
| Traffic

Data input

Data input
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QA/QC Department
Jakarta

QA/QC Department
Jakarta

QA/QC Department
Jakarta

Procurement Department
QA/QC Jakarta

Commercial Department

Commercial Department
QA/QC Department

Procurement Department

Inspection and Testing

Review and release of Technical
Documentation

QA/QC Release note

Release for Transportation

Commercial Documentation

Control Functions

Packing / Marking

Loading Supervision at :
Factory
Marshalling Yard
Packing Company
Suppliers Documentation

Transportation Activities
Call foward of material
Reserve Transportation
Space
Loading Supervision in Port
Issue damage report
Issue and distribute
Transportation
Documentation

Data input record
copy to QA/QC

Data input record
copy to QA/QC

Data input record
copy to Procurement Dept.

Data input record

Data input record
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Control Function
Procurement Department and SUperViSiOn of Unloading / Discharging at :
Warehousing The Port of Entry
The site location
The central storage area
Procurement Department and | i f arrival Data i t
Warehousing ssue notice of arriva ata inpu
Procurement Department and Issu&_a dl_scharge report cor_lt._aunln_g rgport of .
: shipping damage or deficiencies in the Data input
Warehousing -
delivery
Procurement Department Arrange and Monitor Customs Clearance Data input
Procurement Department Transportation to Site Location Data input

Warehousing

Warehousing

Warehousing

Procurement Department
and Warehousing

Procurement Department

Procurement Department

Material receiving & Issue Report

Warehous / Storage Supervision

Material Storage and Distribution

Issue transportation and construction
damage report

Obtain Cargo Receipt Certificate

Close Out Report

Data input Warehouse
to distribute

Data input

Distribution shown on
report form

Data input

Distribution as
Procedure
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TRENCH BOX INSTALLATION SEQUENCE 1

THE TRENCH BOX PART IN THE GROUND

STAIRWAY PROFILE
WITH HANDRAIL

e L|OWER THE TRENCH BOX PANEL PART—1A BY USING CRANE AND MOVE TO THE
¢ ONCE THE TRENCH BOX PART IS ON THE POSITION, EXCAVATOR WILL UTILIZED TO PUSH

EXCAVATOR

INSTALLATION POSITION

e AFTER FINSHING TRENCH BOX PANEL PART—1A INSTALLATION, REMOVE SLING FROM PANEL

SLING REMOVAL

CRANE HOOK

WIRE SLING

TRENCH BOX

PART—1A

:\2—MCL PROJECT\02 Construction Procedure\IDBE—IK—KPZZZ—EN0O13 Boring Procedure\3D Personel Protection Box with Excavator Rev.1.dwg




TRENCH BOX

INSTALLATION SEQUENCE 2

e CONTINUE INSTALL THE OTHER PANEL UNTIL PART—8A

EXCAVATOR

STAIRWAY PROFILE

CRANE HOOK

WITH HANDRAIL

WIRE SLING

:\2—MCL PROJECT\02 Construction Procedure\IDBE—IK—KPZZZ—EN0O13 Boring Procedure\3D Personel Protection Box with Excavator Rev.1.dwg




TRENCH BOX INSTALLATION SEQUENCE 3

e INSTALL THE HORIZONTAL BEAMS ACROSS MID SECTION OF INSTALLED PANELS (2—ROWS)

HORIZONTAL BEAM

TAG LINE

STAIRWAY PROFILE
WITH HANDRAIL

CRANE HOOK

WEBBING SLING

TAG LINE

FI\2-MCL PROJECT\G2 Construction Procedure\|DBE—IK—KFZZZ~EN0O13 Boring Procedure\3D Personsl Protecion Box with Bxoavator Rev.1.dwy




TRENCH BOX INSTALLATION SEQUENCE 4

¢ LOWER THE TRENCH BOX PART—1B BY USING CRANE AND MOVE TO THE INSTALLATION POSITION
e ONCE THE TRENCH BOX PART IS ON THE POSITION, EXCAVATOR WILL UTILIZED TO PUSH

THE TRENCH BOX PART IN THE GROUND
e AFTER FINISHING TRENCH BOXPART—1B PANEL INSTALLATION, REMOVE SLING FROM PANEL

STAIRWAY PROFILE
WITH HANDRAIL

CRANE HOOK

WIRE SLING

EXCAVATOR

FI\2-MCL PROJECT\G2 Construction Procedure\|DBE—IK—KFZZZ~EN0O13 Boring Procedure\3D Personsl Protecion Box with Bxoavator Rev.1.dwy




TRENCH BOX INSTALLATION SEQUENCE 5
« CONTINUE INSTALL THE OTHER PANEL UNTIL PART-8B

CRANE HOOK

STAIRWAY PROFILE
WITH HANDRAIL

FI\2-MCL PROJECT\G2 Construction Procedure\|DBE—IK—KFZZZ~EN0O13 Boring Procedure\3D Personsl Protecion Box with Bxoavator Rev.1.dwy



TRENCH BOX INSTALLATION SEQUENCE 6
o INSTALL THE HORIZONTAL BEAMS ACROSS MID SECTION OF INSTALLED PANELS AT ROW B

CRANE HOOK

STAIRWAY PROFILE
WITH HANDRAIL

WEBBING SLING

FI\2-MCL PROJECT\G2 Construction Procedure\|DBE—IK—KFZZZ~EN0O13 Boring Procedure\3D Personsl Protecion Box with Bxoavator Rev.1.dwy




TRENCH BOX INSTALLATION SEQUENCE 7
+ INSTALL THE TOP CROSS BEAMS IN TRENCH BOX AND BOTTOM BEAM AT THE END PANEL OF TRENCH BOX

CRANE HOOK

WEBBING SLING

CROSS BEAM

STAIRWAY PROFILE
WITH HANDRAIL

FI\2-MCL PROJECT\G2 Construction Procedure\|DBE—IK—KFZZZ~EN0O13 Boring Procedure\3D Personsl Protecion Box with Bxoavator Rev.1.dwy




TRENCH BOX INSTALLATION SEQUENCE 8
INSTALL THE FRONT COVER OF TRENCH BOX INCLUDING THE HORIZONTAL BEAM AT MID PANEL WELDED TO BOTH SIDES PANELS

STAIRWAY PROFILE

WITH HANDRAIL

EXCAVATOR

CRANE HOOK

WIRE SLING

CROSS BEAM

TRENCH COVER BOX

FI\2-MCL PROJECT\G2 Construction Procedure\|DBE—IK—KFZZZ~EN0O13 Boring Procedure\3D Personsl Protecion Box with Bxoavator Rev.1.dwy
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GAS STATION 7 o |l /|
bl |
® £ ‘
: |
o |l f | BUILDING
0 oi ;
I W |
I ) W | ‘r EDGE OF ROAD ROW
4 ‘ _w
9 | Ll EXIST. B” U/G EXISTING PIPELINE
B oo e .._’ [ 2 15 DEPTH
HOUSES o | .
V‘m‘-n’ | h mxwmeLwI U/G EXISTING PIPELINE
(s NNNEN ‘
PR //// | g | ;
EQUIPMENT AREA B NS | BHEL 34
CONSTRUCTION ¢ E | -
ACCESS & N

TRIAL DIGGING AREA
Sm x 1m

STARTING PIT AREA

CPT 59

@

OVERHEAD POWERLINE 7m ABOVE GROUND (LH37)

DITCH
FOOT PATH

OVERHEAD POWERLINE 6m ABOVE GROUND (LH38)

EDGE OF ROAD ROW

Pre Boring meeting shall held with the CLIENT prior to starting work on each bore.

All the underground pipeline and utilities will be mapped and noted prior to start boring operation.
Pipe identification using Pipe/Metal Detector and manual digging shall be performed to ensure the
position and depth of the underground pipeline and utilities.

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

EXIST.BUILDING

POST CONCRETE WALL

/ EXISTING

EXISTING FACILITIES




AUGER BORING SEQUENCE 2 OF 21

e - 1 1
| MV T Tl EDGE OF ROAD ROW |
| GAS STATION o - I
| .' 7 | EXIST. 8” U/G EXISTING PIPELINE |
@ D 1.5 DEPTH
| Ioﬂxmmmm. GOAL POST Lw.‘ | : |
[ ("m‘-’ f f EXIST. 10" U/G EXISTING PIPELINE |
S 1.5 DEPTH

yonmmw R /A ._lﬁ ‘ _ |

A NN T !

_ / _

A\ ] ! BHPL 3
_ | [ I
EQUIPMENT AREA P
I CONSTRUCTION ¢ | ) - |
| ACCESS P |
_ o I
| PIPE_FABRICATION LOCATION |
_ TRIAL DIGGING AREA I
_ 5m x 1 _
| BARICADE & WARNING SIGN —————————2 " I
o ——
_ ———m o S - |
_ EXCAVATED SOIL STARTING PIT/ M “
MIN.2m FROM EDGE OF TRENCH EXIST.BUILDING
I ! POST CONCRETE WALL |
— oo o EXISTING
I / |
BELL HOLE

_ OV.\. TmxTmx0.5m _
| 59 DITCH |
[ (@) FOOT PATH |
I OVERHEAD POWERLINE 7m ABOVE GROUND (LH37) |
| OVERHEAD POWERLINE 6m ABOVE GROUND (LH38) EXISTING FACILITY |
_ EDGE OF ROAD ROW “
D P 8 | L e SR b NG A

OVERHEAD POWERLINE (ABOVE GROUND \\ — Install barricade and warning signs around the excavation area.
( ) — Contractor to invite representatives from all affected utilities to observe excavation.
Contractor to work with utility companies to relocate existing utilities if necessary.
EXCAVATOR — To assist with Gm Uo.%@ process, 25. qu will be mxoo<3.8. one for wg.lso .u; A
and one for arrival pit. The starting pit will be prepared first and the arrival pit will
7 9.470 7.031 be prepared before the bored pipes reach the exit point
g — i
7 - |
3 \ STARTING PIT / 3
8 \ 20m x 4m x 3.4m DEPTH / 2
Fe - 7= I
BELL HOLE
T mx0.5m EXIST. 8” U/G EXISTING PIPELINE
20.000 1.5 DEPTH

EXIST. 10" U/G EXISTING PIPELINE

ELEVATION—VIEW 1.5 DEPTH




GAS STATION

TRAILER/TRUCK FOR
PROTECTION MOBILIZATION

25 T SWL MOBILE CRANE

PIPE_FABRICATION LOCATION

BARICADE & WARNING SIGN

AUGER BORING

SEQUENCE 3 OF 21

EDGE OF ROAD ROW s

EXIST. 8” U/G EXISTING PIPELINE /

7.5 DEPTH /

EXIST. 10" U/G EXISTING PIPELINE 4

EXCAVATED SOIL
MIN.2m FROM EDGE OF TRENCH

TRENCH BOX

BELL HOLE
Tmx1mx0.5m
CPT 59

STARTING PIT

6.000
4.00
SRS

1.5 DEPTH 7

mIth 34 -7

EXIST.BUILDING

POST CONCRETE WALL

/~ EXISTING

DITCH
© FOOT PATH
OVERHEAD POWERLINE 7m ABOVE GROUND (LH37) @
OVERHEAD POWERLINE 6m ABOVE GROUND (LH38) “ EXISTING FACILITY
EDGE OF ROAD ROW |
L _____ LAl e N ______ 1
— Workers in the starting pit and arrival pit will be made safe by the installation of
trench box, the trench box will be installed as the following sequence:
O.iv o . 1. Lift the trench box one by one in the north side by using crane,
AQ@ AN AN OVERHEAD POWERLINE (ABOVE GROUND) and move to the installation position. Once the trench box part is on the position,
'vlﬂv.v excavator will utilized to push the trench box into the ground.
25 T SWL MOBILE CRANE h 2. Repeat until all of trench box in the west side are installed.
EXCAVATOR 5. Install the horizontal beam in trench box row—west side.
\ 9.470 7.031 4. Lift the trench box one by one in the east side by using crane, and move
to the installation position. Once the trench box part is on the position,
ol 8 oo excavator will utilized to push the trench box into the ground.
‘I,]m‘, 5. Repeat until all of trench box in the east side are installed.
LN STARTING PIT TRENCH BOX 4& /g 6. Install the horizontal beam in trench box row—east side.
m \ 20m x 4m x 3.4m DEPTH / 3 7. Install the bottom cross beam in trench box.
|||||||||||||| 8. Install the front cover box in trench box
BELL HOLE EXIST. 8” U/G EXISTING PIPELINE — During lifting of the trench box by crane, the crane movements will be closely
20.000 1mx1mx0.5m X 1.5 DEPTH monitored by the banksman and he’s the only one that may direct the crane.
EXIST. 10" U/G mx,mjzm m,ﬂmm{uﬂw

ELEVATION—VIEW




GAS STATION

EXIST.
HOUSES

EQUIPMENT AREA

== I
Eod

AUGER MACHINE & RAIL
BARICADE & WARNING SIGN ©

TRAILER/TRUCK FOR
AUGER MACHINE & RAIL

AUGER BORING SEQUENCE 4 OF 21

EDGE OF ROAD ROW

EXIST. 8" U/G EXISTING PIPELINE

1.5 DEPTH

. .
SO POST O'L. f
— ’7

EXIST. 10" U/G EXISTING PIPELINE

1.5 DEPTH

‘.-.

WIUF 34

N
>

CONSTRUCTION o
ACCESS

OO

0
0
PO———

| 25
1ZEcacaEsE=m=p=E=acacals) T —mmm_,
<! 1 Yl
STARTING PIT / M |
EXCAVATED SOIL 0 EXIST.BUILDING
S .
MIN.2m FROM EDGE OF TRENCH o % | POST
b 0 — 0 o |
EXCAVATOR BELL HOLE o %
Oww. Tmx1Tmx0.5m
59 DITCH |
@ FOOT PATH I

OVERHEAD POWERLINE 6m ABOVE GROUND (LH38)

OVERHEAD POWERLINE 7m ABOVE GROUND (LH37) AW

EDGE OF ROAD ROW

- —————=

OVERHEAD POWERLINE ABOVE GROUND

2-¢16 WIRE SLING

\ !

EXISTING FACILITY

CONCRETE WALL

/ EXISTING

GRAVE YARD

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

— 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

45 TONS SW.L
9.470 7.031
o
PAD EYE W/ #3/4” SHACKLE
{ 45 TONS SW.L
0 e me i
3 \ STARTING PIT TRENCH BOX / 9 _
= \ 20m x 4m x 3.4m DEPTH / =
| | .
J— BELL HOLE EXIST. 8" U/G mx,mjzm mﬁom%_%
1mx1mx0.5m :
RAL ANCHOR _, & RAL 20.000 EXIST. 10" U/G EXISTING PIPELINE
1.5 DEPTH

ELEVATION—VIEW

LIFTING CALCULATION

AUGER MACHINE
CONTINGENCY LOAD
TOTAL LOAD

LIFTING RADIUS

SIDE BOOM CAPACITY
SAFETY FACTOR

2.5 TONS
0.5 TONS
5 TONS
6m

7 TONS
2.33




25 T SWL

MOBILE CRANE

EXCAVATED SOIL
MIN.2m FROM EDGE OF TRENCH

GAS STATION

EXIST. GOAL POST

r‘

== T

WELDING MACHINE SET

AUGER BORING mmocmZOm o OF 21

EDGE OF ROAD ROW

EXIST. 8" U/G EXISTING PIPELINE
1.5 DEPTH

—.i
’ EXIST. 10" U/G EXISTING PIPELINE
1.5 DEPTH

—

BHp| 34

¢

CONSTRUCTION w

ACCESS

f o
WARNING SIGN =
‘ of

& TOOLS

PROVINCE | ROAD

=
’)3
=
«Q
[}
=
«©
%
pL
\

@

X

N\N

SISO 0——0— 4

X

O\Uw. 59

BELL HOLE & o ‘
Tmx1mx0.5m | i
DITCH \ | I
FOOT PATH I |

[

OVERHEAD POWERLINE 7m ABOVE GROUND (LH37) @

s

N

'8

EXIST.BUILDING
POST

o

OVERHEAD POWERLINE 6m ABOVE GROUND (LH38)

EDGE OF ROAD ROW

WEBBING BELT 2" WIDTH
2 TONS SwL

EXCAVATOR

oto—o=ot-65

[
I

I

 —

I

I
!:

— Llift the auger bit using a side boom. Then, push inside the

OVERHEAD POWERLINE (ABOVE GROUND) using an excavator.

12m~SACRIFICIAL PIPE 9.470 7.031

4
3 /; 20m x 4m x 3.4m DEPTH /
S =" 1 ﬁ

EXISTING FACILITY

CONCRETE WALL

/" EXISTING

— Once inserted, attach the cutter.

LIFTING CALCULATION

AUGER BIT

[
AUGER MACHINE

STARTING PIT TRENCH BOX /

EXIST. 8" U/G EXISTING PIPELINE
1.5 DEPTH

EXIST. 10" U/G EXISTING PIPELINE
1.5 DEPTH

QL:
BELL HOLE

1mx1mx0.5m

ELEVATION—VIEW

3539
T %m

CONTINGENCY LOAD
TOTAL LOAD

LIFTING RADIUS

SIDE BOOM CAPACITY
SAFETY FACTOR

sacrificial pipe

2 TONS
0.2 TONS
2.2 TONS
4m

10 TONS
455




AUGER BORING SEQUENCE 6 OF 21

—rp-—-7T-

EDGE OF ROAD ROW

EXIST. 8” U/G EXISTING PIPELINE

1.5 DEPTH
EXIST. 10" U/G EXISTING PIPELINE

[
.
L ;
y
[
,
,

I

PROVINCE [ROAD

o——————
I S ?|
_ MV GAS STATION o f
I
| EXIST.
_ Rt Voo? POST
[
(CESS \

WUGER K / I
| /, /
_ AN N\
I CONSTRUCTION ¢
| ACCESS . —
_ SIDE_BOOM 9 )
_ _
_ e s 2
_ BARICADE & WARNING SIGN _
| -
| {
| EXCAVATED SOIL I
_ MIN.2m FROM EDGE OF TRENCH ol
I
| BELL HOLE b A |

Tmx1mx0.5m
_ CPT 59 DITCH
I (@) FOOT PATH ,
I OVERHEAD POWERLINE 7m ABOVE GROUND (LH37) |
I OVERHEAD POWERLINE 6m ABOVE GROUND (LH38) [
| I
EDGE OF ROAD ROW

I |
L L _h

[ «
i WARNING SIGN /@A\/\////

1.5 DEPTH

BHpp
o

@
TRAL DICGING AREA -~

EXIST.BUILDING
POST

EXISTING FACILITY

CONCRETE WALL

/ EXISTING

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

OVERHEAD POWERLINE (ABOVE GROUND)

/

12m—SACRIFICIAL PIPE

SIDE BOOM HOOK 628" W/ $26” AUGER BIT

/

LIFTING CALCULATION

WEBBING BELT 4" WIDTH
4 TONS SWL

3.084

—
~

~

3.539

S
/: .
o=

BELL HOLE

9470 7.031 PIPE & BIT LOAD
CONTINGENCY LOAD
i a0 g TOTAL LOAD
VT LIFTING RADIUS

EXIST. 8" U/G EXISTING PIPELINE

SIDE BOOM CAPACITY
SAFETY FACTOR

AUGER MACHINE
TmxTmx0.5m

1.5 DEPTH
EXIST. 10" U/G EXISTING PIPELINE

ELEVATION—VIEW

1.5 DEPTH

4 TONS
0.5 TONS
4.5 TONS

7 TONS
1.55




AUGER BORING SEQUENCE 7 OF 21

1 =7 ---Tr——™""="™""™"™="™>""™>""™""™>"™>"™""™>"™""™"™>"™"™"™"™>"">""™="™"™>7= 1
_ MV I I! _
_ GAS STATION 4 ‘ EDGE OF ROAD ROW _
| 7 Tl EXIST. 8" U/G EXISTING PIPELINE |
N , 15 DEPTH
I L NSO ’ | ( |
| N [ EXIST. 10" U/G EXISTING PIPELINE |
N "- | | 1.5 DEPTH I
CCESS
UGER K / I Tl ﬁ: | |
A [
| I/ ” i : BHPL 3 [
! o I | o _
_ CONSTRUCTION ‘ |
| ACCESS , e |
f
| o WARNING SIGN %@(/%\ I
_ e ||m\ | RV TRIAL DIGGING AREA o |
I 0 f——————————] g - |
_ AUGERED SOIL s I
| BARICADE & WARNING SIGN g I
| =- !
I |
| EXCAVATED_SOIL : | STARTING PIT Tl f EXIST.BUILDING |
| MIN.2m FROM EDGE OF TRENCH | TRENCH BOX b 4 _ POST CONCRETE WALL I
| ————— oo 1o I f 1 EXISTING I
| BELL HOLE b % [ 1 |
O\Uﬂ 1mx1mx0.5m |
| S8 DITCH [ | [ |
I © FOOT PATH L , | I |
I OVERHEAD POWERLINE 7m ABOVE GROUND (LH37) | | I |
| OVERHEAD POWERLINE 6m ABOVE GROUND (LH38) v “ | ; EXISTING FACILITY |
I |
_ EDGE OF ROAD ROW | ‘, : I
|
- - _____ _I _ %b __ ITIII/I/I/I S N |
9.470 7.031
AUGERED_SOIL_QUT
AUGER MACHINE g ROAD B
.
N / 12m=SACRIFICIAL PIPE / |
44\ STARTING PIT / 2 & AUGER BIT
g\ 20m x 4m x 3.4m DEPTH ;2 _9
e - O N N NN AN AWAWAWA NN aWaAWaAWa | R
\ g —— UYAVARVAVAVAVELVAVAVAVELVAVAVAVE
i I I, I I = IL =1 1 IL
LD :q \__BORE_HOLE
BELL HOLE
1mx1mx0.5m
20.000 EXIST. 8” U/G EXISTING PIPELINE
ELEVATION-VIEW o
e Ta LIS . A A S EXIST. 10”_U/G EXISTING PIPELINE
15 DEPTH

— The sacrificial will be driven (bore 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 removed (drive 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 manually
removed from the pit.

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




AUGER BORING SEQUENCE 8 OF 21

MV GAS STATION 0
EXIST. GOAL POST L

r‘

CONSTRUCTION
ACCESS

AUGER BIT E‘
EXCAVATOR 25 T SWL | WARNING SIGN o

EDGE OF ROAD ROW

EXIST. 8" U/G EXISTING PIPELINE
1.5 DEPTH

EXIST. 10" U/G EXISTING PIPELINE
1.5 DEPTH

WI\UF uA.

MOBILE CRANE a7
\ R\
’ &
S AR —_——— e
BARICADE & WARNING SIGN 7
ARRIVAL PIT AREA’
——
EXCAVATED SOIL
EXIST.BUILDING
MIN.2m FROM EDGE OF TRENCH POST CONCRETE WALL

AUGERED MACHINE

/" EXISTING

BELL HOLE 4 o
Tmx1mx0.5m

[

CPT 59 |
DITCH

@ FOOT PATH I

OVERHEAD POWERLINE 7m ABOVE GROUND (LH37)

OVERHEAD POWERLINE 6m ABOVE GROUND (LH38) EXISTING FACILITY

_
_

_

_

_

_

_

_

_

_ =
_ - G
|

_

_

_

_

_

_

_

_

_

EDGE OF ROAD ROW %

— Depending on the length of boring requirement (24m 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.

OVERHEAD POWERLINE (ABOVE GROUND) — Auger bit to other auger bit clamping will be done, followed by pipe fit up with external clamp.
\\ \\ — Perform welding the first and second sacrificial pipe. The welding will not be full thickness weld,
but minimum 507% thickness weld will be performed
SIDE_BOOM_HOOK LIFTING CALCULATION
9.470 7.031
WEBBING BELT 4” WIDTH m PIPE & BIT LOAD = 4 TONS
4 TONS SWL mu ' o CONTINGENCY LOAD = 0.5 TONS
12m-SACRIFICIAL PIPE | er\ TOTAL LOAD = 45 TONS
3 20m xmﬁﬁzwﬁm EPTH /3 & AUGER BIT LIFTING RADIUS = 6m
- /é 3 SIDE BOOM CAPACITY = 7 TONS
SAFETY FACTOR = 1.55

BELL HOLE EXIST. 8" U/G EXISTING PIPELINE

Tmx1mx0.5m BORE HOLE 1.5 DEPTH
EXIST. 10" U/G EXISTING PIPELINE

ELEVATION—-VIEW 15 DEPTH

AUGER MACHINE
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_IIIII IIIIIIIIIIIIIIIIIIIIIIIII IIIIJl) IIIIIII _— Y —_—_—_—_—_—_————

GAS STATION

i EXIST. 8" U/G EXISTING PIPELINE
‘ Q.momEI

EXIST. 10" U/G EXISTING PIPELINE
1.5 DEPTH

R, EDGE OF ROAD (BINA MARGA) ROW
I
|
|

EXIST.
HOUSES GOAL POST

f BHpy.
f o 34 -
‘ B

BARICADE & WARNING SIGN -~

EXCAVATED SOIL
MIN.2m FROM EDGE OF TREMCH

RARR AAAR
AR

PROVINCE(ROAD TUBAN—SURABAYA

BARICADE & WARNING SIGN

_
_

_

_

_

_

_

_

_

_

_ oz~
_
_

_

_

_

_

_

_

_

_

EXCAVATED SOIL
MIN.2m FROM EDGE OF TRENCH

EXIST.BUILDING
POST CONCRETE WALL

/~ EXISTING

AUGERED MACHINE

BELL HOLE ‘ :
Ov.\. WO 1mx1Tmx0.5m i
[
® SEW,%H T ‘f [
OVERHEAD POWERLINE 7m ABOVE GROUND (LH37) @ ﬁ‘ f [
OVERHEAD POWERLINE 6m ABOVE GROUND (LH38) M‘ | _“ EXISTING FACILITY
|l
EDGE OF ROAD ROW | |
! L]
Lol ___________C el M He— TS 4

— After sacrificial pipe welding, then install warning signs and barricades
\ around the arrival pit, and then perform excavation for the arrival

OVERHEAD POWERLINE (ABOVE GROUND) \ pit and install trench box after excavation

EXCAVATOR
9.470 7.031 . 3.430
i o0 i =
\ STARTING PIT | _8 ARRIVAL PIT i
3 20m x 4m x 3.4m DEPTH 5 ﬂ% x 4m x 3.3m cmvi\m
8\ p =
M G —haEEeeea A A0 OO0 OO OO0 A0 A OO O OO0 O000 00000
: EXIST. 8” U/G EXISTING PIPELINE
1.5 DEPTH | 6.000
EXIST. 10" U/G EXISTING PIPELINE
1.5 DEPTH

ELEVATION—VIEW
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e GAS_STATION [

‘, EDGE OF ROAD ROW
I
f
I
|

CONSTRUCTION
ACCESS

-

BARICADE & WARNING SIGN -~

‘ WARNING SIGN -7

i o o o o

_ |
_ |
| L EXIST. 8" U/G EXISTING PIPELINE
| Iom%%mw_ N ni- -.., ‘ b 15 DEPTH
— EXIST. 10" U/G EXISTING PIPELINE
_ wll . _’4 “ | 15 DEPTH .
S R .
WLAGER O //4 , | ;
/ ” | BHpL
A\ 3
A % | o 7 L
f

EXCAVATED SOIL
MIN.2m FROM EDGE OF TREMCH

AUGER MACHINE

BARICADE & WARNING SIGN

[an)
(s =]
=
[le]

EXCAVATED SQIL
MIN.2m FROM EDGE OF TRENCH

EXIST.BUILDING
POST CONCRETE WALL

EXCAVATOR /" EXISTING

TRENCH BOX

BELL HOLE o
OU.ﬁ 59 1mx1mx0.5m

DITCH f
(@) FOOT PATH I

OVERHEAD POWERLINE 7m ABOVE GROUND (LH37) ® |

OVERHEAD POWERLINE 6m ABOVE GROUND (LH38) ‘ EXISTING FACILITY

EDGE OF ROAD ROW |

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

L] [ ]
OVERHEAD POWERLINE (ABOVE GROUND) \ \
9.470 7.031 3.430
AUGER MACHINE
i — i
_L 7
] N\ STARTING PIT /  BORE HOLE I ARRIAL PIT /
2 /# 20m x 4m x 3.4m DEPTH , T i &th x 4m x 3.3m DEPT
N| S N W s W W A W W MW W W W s o >>>W
A A A A A B AL A LA A " 8 L A A A A L A A A" " AR A A
I »
BELL HOLE EXIST. 8” U/G EXISTING PIPELINE BELL HOLE
Tmx1mx0.5m 1.5 DEPTH Tmx1mx0.5m
EXIST. 10" U/G EXISTING PIPELINE
SACRIFICIAL PIPE 5 DEPTH

& AUGER BIT

ELEVATION-VIEW
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r-———ry_ -~ -~"—"f">"f"T+>"~"="™>"™""™>"""=>"™>""™"™""™>"™""™"™""™"™"7™"7 - N e 1
" MV GAS STATION i EDGE OF ROAD ROW “
| i EXIST. 8” U/G EXISTING PIPELINE _
1.5 DEPTH
[ e _GOAL POST ‘ |
EXIST. 10" U/G EXISTING PIPELINE |
L 1.5 DEPTH |
| COESS
TUCER B | ﬁ |
f
I B
_ | G 3 - |
CONSTRUCTION | -7
I ACCESS | e |
I | s |
I 2 &~ |
%
| | = o |
| “ EXCAVATED SOIL
| y = _ MIN.2m FROM EDGE OF TREMCH |
AUGER MACHINE f 5 -
I BARICADE & WARNING SIGN  _—o——o——o—y—o——o——o—1d & - |
| = 7 1] | |
| %w Tm — Hn ! |
_ T L— , i , _
© /T STARTING PIT / ARRVAL RT AREA
_ EXCAVATED SOIL w i i EXIST.BUILDING —
MIN.2m FROM EDGE OF TRENCH TRENCH BOX ‘ _ POST CONCRETE WALL
| | [ | TRENCH BOX EXISTING |
I BELL HOLE | ‘ _‘ |
| CPT 5 Tmx1mx0.5m | _‘ |
[ ® 9 DITCH “ | : |
FOOT PATH
| |
" OVERHEAD POWERLINE 7m ABOVE GROUND (LH37) AW ﬁ‘ | : WARNING_SIGN “
OVERHEAD POWERLINE 6m ABOVE GROUND (LH38 ! / EXISTING FACILITY
I | |
I EDGE OF ROAD ROW % | “ _‘ “
| [ /
1l N ==
- - - ____ — l |_| ||||| = |
— Pull back the auger bit to the starting pit with the auger machine
and remove each section of the auger bit, one by one
— While pull back operation, weld the product pipe (concrete pipe) to
the reducer(28” x 207).
N
OVERHEAD POWERLINE (ABOVE GROUND) \
9.470 7.031 3.430
i —0 i
RN STARTING PIT /e T ARRNAL PIT )" TRENCH BOX
3o\ 24m x 4m x 3.4m DEPTH 1,/ 3 g ¢l \m x 4m x 3.3m DEP
- Y U W W W W W W o W W W W W W a W W ]
|7 " -0
EXIST. 8" U/G EXISTING PIPELNE
1.5 DEPTH BORE HOLE
EXIST. 10" U/G EXISTING PIPELINE
1.5 DEPTH

ELEVATION-VIEW
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e — — —
f EDGE OF ROAD ROW
_ S GAS STATION |
_ f EXIST. 8” U/G EXISTING PIPELINE
| T f 1.5 DEPTH
HOUSES COAL POST EXIST. 10" U/G EXISTING PIPELINE
" 175 DEPTH
CESS
GER K ‘ ;
| f
| BHPL 34 -
| CONSTRUCTION | O~ -
_ ACCESS “ f BARICADE & WARNING SIGN -~
f \ 7
| f 2 | ! e
| ‘ g | 1 %@//yw
| SIDE BOOM | o & EXCAVATED SOIL
| E= MIN.2m FROM EDGE OF TRENCH
" BARICADE & WARNING SIGN g 2 [
_ \\\\\
| i
| EXCAVATED SOIL STARTING PIT [ EXIST BUILDING
MIN.2m FROM EDGE OF TRENCH POST CONCRETE WALL
| TRENCH BOX V : TRENCH BOX EXISTING
“ BELL HOLE | ? )/
cPT 1mx1mx0.5m | |
I 59 DITCH ‘ NIl
_ © ooT PATH ! 1 WARNING SION
I OVERHEAD POWERLINE 7m ABOVE GROUND (LH37) @ | ZT‘
| OVERHEAD POWERLINE 6m ABOVE GROUND (LH38) “ | _“ EXISTING FACILITY
" EDGE OF ROAD ROW “ :
L _______ _Illmi-lll_lju T o ____________
— Lower the product pipe with end reducer into the trench
— Weld the end of reducer to the bored sacrificial pipe end.
OVERHEAD POWERLINE (ABOVE GROUND)
LIFTING CALCULATION
9.470 7.031 3.430 PIPE LOAD = 5.5 TONS
WEBBING BELT 4" WIDTH CONTINGENCY LOAD = 0.2 TONS
4 TONS SWL TOTAL LOAD = 5.7 TONS
i S E— ] , LIFTING RADIUS = 6m
N /2 K ] ARRIVAL PIT SIDE BOOM CAPACITY = 7 TONS
g8 \ — L — LY f% x 4mx 3.3m D SAFETY FACTOR = 123
AUGER IMACHINE PRODUCT PIPE BELL HOLE EXIST. B” U/G EXISTING PIPELINE \
20" CONCRETE PIPE Tmx1mx0.5m 1.5 DEPTH BORE HOLE
20,000 EXIST. 10" U/G EXISTING PIPELINE
: 1.5 DEPTH

ELEVATION—VIEW
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-—-
| MV
| GAS STATION
| f
| " Ommmmmm GOAL POS
L
|
5 il
|
|
| CONSTRUCTION
_ ACCESS
I 2
PRODUCT PIPE g
I 20" CONCRETE PIPE SACRIFICIAL PIPE -
| AUGER MACHINE e
| 3
o e § 2
S -
—— %m - — AOTH—T
| =
_ [ A [
=
| EXCAVATED SOIL STARTING  PIT M
| MIN.2m FROM EDGE OF TRENCH TRENCH BOX
_ BARICADE & WARNING SIGN BELL HOLE
Tmx1mx0.5m
| T 59 DITCH !
_ ® FOOT PATH , \
| OVERHEAD POWERLINE 7m ABOVE GROUND (LH37) [
| OVERHEAD POWERLINE 6m ABOVE GROUND (LH38 !
[
_ EDGE OF ROAD ROW + |
L L _

OVERHEAD POWERLINE (ABOVE GROUND)

EDGE OF ROAD ROW

EXIST. 8" U/G EXISTING PIPELINE
1.5 DEPTH

EXIST. 10” U/G EXISTING PIPELINE

1.5 DEPTH
BHpL 34 .
G- Pre
BARICADE & WARNING SIGN 7
DN
1 of

W\ EXCAVATED SOIL

MIN.2m FROM EDGE OF TRENCH

EXIST.BUILDING
POST CONCRETE WALL
EXISTING

TRENCH BOX

WARNING SIGN

EXISTING FACILITY

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

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

PRODUCT PIPE 9.470 7.031 3.430
20" CONCRETE PIPE
] ) U
I\ STARTING PIT / ARRIVAL [PIT
X \ | 20m x 4m x 3.4m DEPTI \ P g x 4m x 3.3m DEPT
" e e R L I J,
: _ =

EXIST. 8" U/G EXISTING PIPELINE

BELL HOLE
Tmx1mx0.5m

AUGER MACHINE

20.000

1.5 DEPTH

EXIST. 10" U/G EXISTING PIPELINE

ELEVATION-VIEW

1.5 DEPTH

.7 TRENCH BOX

SACRIFICIAL PIPE
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CPT 59 Tmx1mx0.5m

OVERHEAD POWERLINE 7m ABOVE GROUND (LH37)

OVERHEAD POWERLINE 6m ABOVE GROUND (LH38)

EDGE OF ROAD ROW

® ki W
!
;

r-r-r——717 . -~ ~"~—"F""""""""-"7"""""7"""7"""”"= f L
" MV O>m mlﬁ>jOZ i EDGE OF ROAD ROW “
I V EXIST. 8" U/G EXISTING PIPELINE |
75 DEPTH
| Iom%wwmw GOAL POS |
L EXIST. 10" U/G EXISTING PIPELINE |
| | 1.5 DEPTH I
I \l | ; |
| WIVF 34 P —
_ CONSTRUCTION - e |
[ S f BARICADE & WARNING SIGN o |
| f 7 |
| PRODUCT PIPE SACRIFICIAL PIPE | 2 %@v%« - |
" o L
| 20" CONCRETE PIPE | o s EXCAVATED SOLL |
| AUGER MACHINE 2 MIN.2m FROM EDGE OF TREACH |
_ S U1 [ |
| i h\ |
I 0 A |
s . e Bt i sy _
STARTING PIT
_ EXCAVATED SOIL | EXISTBUILDING |
| MIN.2m FROM EDGE OF TRENCH TRENCH BOX | POST CONCRETE WALL |
\ | TRENCH BOX EXISTING

| BARICADE & WARNING SIGN BELL HOLE |
[ |
[ |
[ |
[ |
[ |
[ |
[ |
L

WARNING SIGN

EXISTING FACILITY

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

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

— Perform welding 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.

— 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

. 9.470 7.031 3.430
WEBBING BELT 4" WIDTH
4 TONS SWL
LS e g . LIFTING CALCULATION
4N\ STARTING PIT / / \[ ARRIVAL PIT ., TRENCH BOX
g\ mxingdd O A— T L 9 T PIPE LOAD = 5.5 TONS
== e ———————— CONTINGENCY LOAD = 0.2 TONS
l EXIST. 8" U/G EXISTING PIPELINE _
g R
20.000 | EXIST. 10" U/G EXISTING PIPELINE = om
PRODUCT PIPE 1.5 DEPTH SIDE BOOM CAPACITY = 7 TONS
20" CONCRETE PIPE ELEVATION-VIEW SAFETY FACTOR =123
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r———~—~>F>" """ """"">">"”>"”"”>"”>"¥"”"”"”"”"/"“""”"”/ """~ - III--L_. IIIIIIII - -1
_ MV | | | EDGE OF ROAD ROW !
_ GAS STATION | ;r |
| | L l EXIST. 8" U/G EXISTING PIPELINE |
T 1.5 DEPTH
_ Iom%wwmm GOAL POS [ ( |
| | EXIST. 10" U/G EXISTING PIPELINE |
[ | | ! 1.5 DEPTH |
A il | f_ |
| | o 3 - I
| CONSTRUCTION 7 |
ACRESS | BARICADE & WARNING SIGN -
| | \ - |
| f o , | ©-” |
PRODUCT PIPE 3 o
| e ¥ |
20" CONCRETE PIPE = [ f&s™
| f b - EXCAVATED SOIL |
| AUGER MACHINE | Z MIN.2m FROM EDGE OF TRZNCH |
o
[
I i 3 # | S |
_ lmw‘rE/T o |
I | i | il e V== |
I EXCAVATED SOIL STARTING PIT M ‘ EXIST BUILDING |
| MIN.2m FROM EDGE OF TRENCH TRENCH BOX f I POST CONCRETE WALL |
| | | : TRENCH BOX EXISTING _
| BARICADE & WARNING SIGN BELL HOLE | ‘ : I
Tmx1mx0.5
_ O\Uﬂ 59 mx1mx0.5m e ‘ ‘ 1 —
| © FOOT PATH w N 1 |
| OVERHEAD POWERLINE 7m ABOVE GROUND (LH37) | | :‘ WARNING SIGN |
_ OVERHEAD POWERLINE 6m ABOVE GROUND (LH38) & “ [ __‘ EXISTING FACILITY “
| EDGE OF ROAD ROW + | “ :M_ |
Lo o ________ Ll e ______>Xx ____Q1
Continue push the product pipe (as mentioned on sequence 13) until the product pipe end
reach the tie—in point at the arrival pit
OVERHEAD POWERLINE (ABOVE GROUND) Once done, strop driving operation then cut the reducer and disconnect the auger machine
/ / At both end of the pipe, perform survey to take the elevation and coordinates as reference
data for the as—built drawing process.
Perform visual check of coating, at exit point, for any signs of damage.
PRODUCT PIPE
20" CONCRETE PIPE
AUGER MACHINE 9.470 7.031 3.430 o =
]
A
i ROD i 7 [e}
7
\ STARTING PIT ARRIVAL| PIT TRENCH BOX
3 / ~—
3\ 20m x 4m x 3.4m DEPTH , P ¢ & x 4m x 3|3m DEPTI
e ot o7 12 it i et
| »
EXIST. 8” U/G EXISTING PIPELINE
BELL HOLE SACRIFICIAL PIPE
ITmx1mx0.5m 1.5 DEPTH
20.000 EXIST. 10" U/G EXISTING PIPELINE
1.5 DEPTH

ELEVATION—VIEW
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_I IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII ) Illllil_l IIIIIII -_———nn—-—-—-V—-"—= -¥-—-——-—
f

0

! 7 | |
| MV GAS STATION S [ f ‘r EDGE OF ROAD ROW
| L e | EXIST. 8" U/G EXISTING PIPELINE
_ EXIST. GOAL POS O'Lw | = ‘h: 1 DEPTH :
I HOUSES ('"J AN | (_ EXIST. 10" U/G EXISTING PIPELINE
_ _l//l. A_AA‘- | 1.5 DEPTH
LGER A //// I _ | il | ;
0 Q0
S B e
CONSTRUCTION 4 o
e g “ BARICADE & WARNING SIGN B
f

SIDE BOOM

EXCAVATED SOIL
MIN.2m FROM EDGE OF TREZNCH

PROVINCE ROAD TUBAN—SURABAYA

EXCAVATED SOIL STARTING PIT

EXIST.BUILDING
MIN.2m FROM EDGE OF TRENCH

POST

CONCRETE WALL

TRENCH BOX
° © EXISTING

TRENCH BOX

BARICADE & WARNING SIGN BELL HOLE 4

[
[
O\u.\. 59 Tmx1mx0.5m | “
I
|

@ DITCH )

FOOT PATH
OVERHEAD POWERLINE 7m ABOVE GROUND (LH37)

WARNING SIGN

OVERHEAD POWERLINE 6m ABOVE GROUND (LH38) EXISTING FACILITY

1 e -

— Install rubber sheet under the existing pipeline then perform backfilling for the open trench
at the existing pipeline. The installation of the rubber sheet under the existing pipelines shall
be witnessed by the existing pipelines operator representative.

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

EDGE OF ROAD ROW

Loto—o—t-s
TO SURABAYA

EXIST. 10" U/G EXISTING PIPELINE

15 DEPTH
EXIST. 8" U/G EXISTING PIPELINE
T e 19 DEPH LIFTING CALCULATION
RUBBER SHEET RUBBER SHEET
MEBEING SELT 4" WO 2410 Lo M0 ey 5 AUGER MACHINE = 2.5 TONS
- S CONTINGENCY LOAD = 0.5 TONS
N STARTING PIT ARRNAL PIT \\ TOTAL LOAD = 3 TONS
g\ | 20m x 4m x 3.4m DEPTH x 4m x 3.3m DEPT LIFTING RADIUS = 6m
ST P  — - = - IR 7 A SIDE BOOM CAPACITY = 7 TONS
: EXIST. 8" U/G EXISTING PIPELINE ; , SAFETY FACTOR = 233
AUGER MACHINE Qsmxmﬁ%xuwﬂ R T \\\\\\\\\ 4
20.000 EXIST. 10" U/G EXISTING PIPELINE M \
1.5 DEPTH BORE HOLE PRODUCT PIPE BORE HOLE.

ELEVATION-VIEW

20" CONCRETE PIPE
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- - |ﬁ |ku. |||||||| - - - -7 —7—~ A 1
GAS STATION I EDGE OF ROAD ROW S “
GAS STATION /[ 2
LY EXIST. 8” U/G EXISTNG PIPELINE ¢ |
- 15 DEPTH
Ioﬂmmw. GOAL POST | : 7 |
| | EXIST. 10” U/G EXISTING PIPELINE y |
| w 15 DEPTH e I
COESS ,
QuCER = | ; | 7 I
| ~
| i WITF 3 7 I
f o ¢ s |
CONSTRUCTION - I
ACCESS f | | BARICADE & WARNING SGN - _
f \ -
| -
V 2 | N I
FOC_CONDUIT =l S I
= | m | > EXCAVATED SOLL I
2 I8 oo o - NIN.2m FROM EDGE OF TREMCH
= | g /[T o I
O —— | = ——1 |
| /1 i g
I | = =5 i |
ooy mpiutmsii =7 NH1 - , P |
ARRVAL AT AREA
STARTING PIT ‘ EXIST.BUILDING |
POST CONCRETE WALL
IRENCH BOX “ f _‘ TRENCH BOX EXISTING “
BELL HOLE | ‘ T |
cp 1mx1mx0.5m |
T 59 DITCH \ | | |
@) FOOT PATH f | : |
OVERHEAD POWERLINE 7m ABOVE GROUND (LH37) | ‘ I |
OVERHEAD POWERLINE 6m ABOVE GROUND (LH38) . ‘f | _“ EXISTING FACILITY “
EDGE OF ROAD ROW % | “ : |
h||mL.l||..L./|/|”|/ |||||||||||||||||||||||||||||| L

$2" _FOC CONDUIT
PVC PIPE -

9.470

— Prepare the manual boring equipment inside the starting pit for FOC conduit installation
at this crossing.

— Perform manual boring for FOC conduit; refer to document no. IDBE-IK-KPZZZ—ENXXX
Boring Procedure for FOC Conduit Installation

7.031 3.430

3.084
-

STARTING PIT
20m x 4m x 3.4m DEPTH

T~

.539

ROAD
8 7 1.000

| / ARRIVAL PIT /
k8 6m x 4m x 3.3m DEPTI
/ O

BELL HOLE
Tmx1mx0.5m

20.000

?l\llll FoC

EXIST. 8" U/G EXISTING PIPELINE

1.5 DEPTH
EXIST. 10" U/G EXISTING PIPELINE

BORE

ELEVATION-VIEW

1.5 DEPTH

DETAIL—1
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GAS STATION

HOUSES

SIDE BOOM

BARICADE & WARNING SIGN

PROVINCE ROAD

EDGE OF ROAD ROW

EXIST. 8" U/G EXISTING PIPELINE

1.5 DEPTH

EXIST. 10” U/G EXISTING PIPELINE

\\\\\\\\\\\\\\\\\ 0
EXCAVATED SOIL STARTING PIT m
MIN.2m FROM EDGE OF TRENCH TRENCH BOX
BELL HOLE

CPT 59 1mx1mx0.5m o

@ FOOT PATH
OVERHEAD POWERLINE 7m ABOVE GROUND (LH37)

OVERHEAD POWERLINE 6m ABGVE GROUND (LH38)

EDGE OF ROAD ROW

OVERHEAD POWERLINE (ABOVE GROUND)

/

1.5 DEPTH

WIVF 3
o ¢ .

BARICADE & WARNING SIGN Phe

EXCAVATED SOIL
MIN.2m FROM EDGE OF T

CH

EXIST.BUILDING
POST CONCRETE WALL

TRENCH BOX EXISTING

WARNING SIGN

EXISTING FACILITY

— Install the vertical bend (weld to the bored pipe) and perform NDE and FJC
on both sides of the crossing (bore start and arrival sides).

— Install pipe support (soil/sand bag) after the weld is finished

— 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).

SIDE BOOM SIDE BOOM
SIDE BOOM HOOK
LIFTING CALCULATION
9.470 7.031 3.430 %
HEBENG 2o 4 WD E ==\ WEBBING BELT 4" WIDTH BEND PIPE LOAD = 2.0 TONS
M O == i - of s CONTINGENCY LOAD = 0.2 TONS
4N\ PIT /S f ARRIVAL PIT 7 TRENCH BOX TOTAL LOAD = 2.2 TONS
= N e ¢m DEPTH 1 /3 x 4m K 3.3m DEPTH / LIFTING RADIUS = 6bm
i G e —— e L =1 D I R SIDE BOOM CAPACITY = 7 TONS
SOIL/SAND BAG BELL HOLE EXIST. 8 U/G EXISTING PIPELINE SAFETY FACTOR = 3.18
SUPPORT Tl 0.5 1.5 DEPTH
20.000 EXIST. 10" U/G EXISTING PIPELINE
1.5 DEPTH

ELEVATION—VIEW
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| CONSTRUCTION - |
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TYPICAL TRENCH EXCAVATION AT WATERWAY CROSSING

EDGE OF R.O.W
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SEQUENCE-1:

— INSTALL THE FLUME PIPE AND BACKFILL ON TOP THE FLUME PIPE WITH SUITABLE
— MAKESURE THE WATER COMPLETELY FLOWS ONLY THROUGH THE PIPES;
MEANS THE WORK AREA DOWNSTREAM OF THE BLOCKAGE BECOMES DRY.

MATERIAL OR SANDBAGS.

F/ INSTALL FLUME PIPE

FLUME PIPE
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TYPICAL TRENCH EXCAVATION AT WATERWAY CROSSING
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SEQUENCE-2: F/ TRENCHING

— START EXCAVATION THE OPEN TRENCH IN THE RIGHT AND LEFT SIDES OF THE DRAIN
FOLLOW THE CENTERLINE WITH SIMILAR DEPTH AS THE DESIGN DRAWING.
— LAY THE EXCAVATED SOIL ON THE DEDICATED DISPOSAL AREA.
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TYPICAL TRENCH EXCAVATION AT WATERWAY CROSSING
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SEQUENCE-3:

— EXCAVATOR WILL CONTINUE EXCAVATION FOLLOW THE CENTERLINE WITH SIMILAR DEPTH AS THE DESIGN DRAWING.
— THE SURVEYOR WILL MAKESURE THE DEPTH OF THE TRENCH USING LEVEL STICK.
— ENSURE THE SURVEYOR POSITION IS SAFE FROM EXCAVATOR MANEUVER.
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LOWERING SEQUENCE 1 OF 8
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LOWERING SEQUENCE 2 OF 8
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LOWERING SEQUENCE 3 OF 8
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SEQUENCE:

STEP 1 : SIDE BOOM 1, 2 & 3 SLIGHTLY LIFT PIPE ABOVE SUPPORT

STEP 2 : SIDE BOOM 2, 3 & 4 WILL BOOM OUT TO MOVE THE PIPE
UNTIL THE PIPE IS DIRECTLY ABOVE ITS TRENCH POSITION,
THEN SIDE BOOMS 4 & 3 WILL LOWERING-IN THE PIPE.
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LOWERING SEQUENCE 4 OF 8
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JACORBS Memorandum

Level 6, 30 Flinders Street
Adelaide SA 5000 Australia
T +61 8 8113 5400

F +61 8 8113 5440
www.jacobs.com

Subject Baseline Environmental Data Project Name  Riau 275 MW GFPP Project (Medco
Collection Terms of Reference Ratch Power Riau)
(TOR)

Attention NBC, Medco Ratch Power Riau Project No. AM039100

From PT Jacobs Indonesia

Date 05.07.17

1. Introduction

This Baseline Environmental Data Collection Terms of Reference (TOR) has been developed
by PT Jacobs Group Indonesia (PT JGI) to collect sufficient baseline data to quantify the
receiving environmental and social baseline status for both the power plant site (including 700m
of transmission line) and gas supply pipeline route for the Riau 250 MW CCGT Power Plant
Project for the ESIA, and is in addition to the baseline sampling required under Indonesian
legislation for the power plant AMDAL and the UKL/UPLs for the gas pipeline and transmission
line . The project consists of a 275 MW combined cycle power plant and ancillary facilities, a
40 km long 12-inch gas pipeline, and a switchyard and 150 kV transmission line (750m) -

This TOR should be read in conjunction with the Riau Environmental and Social Impact
Assessment (ESIA) Scoping Report (to be completed), which provides details on the known
existing environmental and social site conditions and explains the approach taken to ESIA.

2. Summary Project Description

The Project will be located approximately 10 km due east of Pekanbaru City, approximately 5
km south of the Siak River. The power plant and switchyard will be comfortably accommodated
inside the 9 ha of land being procured by the Sponsors. The power plantis a 2 x 1 combined
cycle plant, designed to deliver up to 275MW over the 20 year term of the PPA. It will burn gas
fuel only. Key components of the project will comprise the following:

Power generated by 2 x 1 combined cycle plant, delivering up to 275 MW;
River water intake and outlet;

Air emissions will be released to the atmosphere via 2 x 45 m tall, 3.8 m diameter
chimneys;

Wet mechanical draft cooling tower;

Earthworks to level and raise the power plant platform to approximately 28m above mean
sea level;

Gas will be supplied from TGI Gas Station 40 km from the power plant via a 12 inch
diameter pipeline; and

a 150kV switchyard at the plant, with a 750 m double-phi connection to intercept the
Tenayan Pasir Putih 150 kV transmission line (TL).
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2.1 Power Plant and Transmission Line

The power plant site is located to the east of Pekanbaru City, in Sail Sub District. The site
bounded by palm oil plantation to the west, south and east and Road 45 on the North. The
Project Sponsors proposes to construct a 750m long 150kV transmission line to tie in to
Tenayan Pasir Putih 150kV existing transmission line. Four transmission towers will be
erected between the power plant and the existing transmission line. The proposed power plant
and transmission line sites are shown in Appendix A.

2.2 Gas Pipeline Route

The gas supply line is approximately 46 km long from the PGN Gas Terminal Port at Perawang
(Future Line of KP 457 SV 1401.1 of the Grissik Duri Pipeline coordinate: 47N 791885
E81526 (UTM Format)) to the gas receiving facility located within the Riau CCGT Power Plant
at Tenayan district, Pekanbaru City, Riau Province. The proposed pipeline route is shown in
Appendix C.

3. Baseline Sampling
3.1 Introduction

This TOR sets out the baseline survey environmental data that is required to be collected by
NBC ( the subconsultant). It describes:

The type of data to be collected by the baseline sampling surveys;

The sampling locations, number of samples, sampling methodology to be followed and
frequency of sampling;

Analysis methods for ecological samples collected;

Parameters that samples should be analysed for (water, sediment, soil and groundwater
samples); and

Reporting formats for the data collected.
3.2 Requirements of the Subconsultant

The baseline sampling as set out in this ToR will be conducted for the Environmental and
Social Impact Assessment (ESIA) for the overall Project adhering to international Asian
Development Bank (ADB) International Safeguards and is in additon to the baseline sampling
conducted in accordance with Indonesian environmental regulations for the the power plant
AMDAL and UKL/UPLs for the transmission line and gas pipeline. The ESIA baseline sampling
will be conducted prior to the sampling required for the AMDAL and UKL/UPL.

The subconsultant is required to report on the progress of the baseline data collection surveys
to PT JGI. The subconsultant shall provide informal fortnightly progress reporting (email) to PT
JGI and monthly face to face meeting

collection phase. The progress meetings between the subconsultant and PT JGI during this
phase will confirm progress in the data collection, discuss outcomes of consultation undertaken
and identify any issues in the collection of the baseline data, thus avoiding schedule/scope
creep. For all surveys the raw data that underpins the statistical analysis undertaken as part of
the survey should be provided.

Any issues encountered by the subconsultant that prevent the subconsultant undertaking the
baseline survey by the method specified in this TOR or where data is not available or cannot be
obtained must be advised to PT JGI as soon as the issue comes to the notice of the
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subconsultant. PT JGI will then in discussions with the subconsultant and the Project Sponsors
determine whether the data is required or an alternative survey method or modification to the
proposed survey can be used.

The subconsultant will provide PT JGI with sampling and monitoring methodologies prior to
ESIA will be met.

A maximum of three months has been allowed in the ESIA preparation schedule for the
undertaking of baseline studies, as the baseline surveys need to be completed before end of
September 2017. At this stage we have only aloowed for dry season sampling and based on
the findings limited wet season sampling may be required. The TOR may be changed based on
environmental and social data currently being collected by the Project Sponsors, which will be
made available to PT JGI for this Project.

4, Freshwater Aquatic Survey, including Water Quality

The subconsultant shall conduct a baseline survey to characterise regional freshwater
communities and ecology of the Siak River and other water courses in the vicinity of the Project
power plant, TL and gas pipeline route that includes:

Fish;
Macroinvertebrates;
Algae and macrophytes;
Aquatic habitats; and
Water quality.

Water quality, and ecological (macroinvertebrate and net fishing) sampling of the above water
courses is required at locations shown in Appendix B and Appendix D.

4.1 Water Quality Samples
41.1 Methodology

Water samples should be collected from the Siak River, an unnamed creek to the south of the
proposed power plant site and from four watercourses along the gas pipeline route. Samples
will be collected under dry season flow conditions at minimum two sampling locations (one
upstream and one downstream). The proposed water quality sample locations are shown in
Appendix B (power plant / TL) and Appendix D (gas pipeline route).

Samples will be collected and stored in accordance with the requirements specified in
Government Regulation No. 82 Year 2001 regarding Water Quality Management and Pollution
Control Class Il (as minimum, unless otherwise regulated by local government regulation) and
ISO 5667.6:2004 Water quality Sampling Part: 6 Guidance on sampling of rivers and streams
or its equivalent. The sampling will be conducted to determine the physical, chemical and
biological parameters of the rivers prior to the power plant development. The parameters that
the samples are to be analysed for are set in Table 4.1 below.

For metals the samples jars will be acid preserved. One set of metal samples will be for total
metal and the water sample will be placed in the sample container without filtration. Another
sample will be collected for soluble metals and the sample will be filtered to remove suspended
solids in the field prior to it being placed in the container containing acid preservative.
Laboratory analysis of water samples should be carried out in accordance with APHA method.



JACOBS Memorandum

Baseline Environmental Data
Collection Terms of Reference
(TOR)

Organic parameters must be collected in glass jars and that only the first set of samples from
each sampling location needs to be analysed for the organic parameters being organochlorine
pesticides, Dioxins, Furans, other toxics such as PAH (Polycyclic Aromatic Hydrocarbons), and
Polychlorinated Biphenyls (PCB). This would be for the first set of samples collected.

Table 4.1: Analysis Parameters for Water Samples

Parameter Siak River Unnamed Creek Spot sampling on

Connecting power Plant | watercourses crossed by
to Siak River proposed gas pipeline

pH

Total Suspended Solids

BOD

COD

Oil and Grease

Arsenic

Boron

Cadmium

Chromium Hexavalent

Total

Copper

Iron

Lead

Mercury

Manganese

Nickel

Zinc

Soluble Heavy Metals (filtered)
as per bulleted list above

Ammonia

Fluoride

Total nitrogen

Nitrate

Nitrite

Phosphorus
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Parameter Siak River Unnamed Creek Spot sampling on

Connecting power Plant | watercourses crossed by

to Siak River proposed gas pipeline

Total Coliform Bacteria

Organochlorine pesticides

Dioxins, Furans, other toxics
such as PAH

(Polyaromatic Hydrocarbons)

Polychlorinated Biphenyls (PCB)

Temperature

Conductivity

Turbidity (NTU)

4.1.2 Sampling Frequency and Field Data

As a minimum, water samples should be collected from the identified sampling locations on at
least two occasions during the dry season and on one occasion during the wet season (to be
confirmed at the end of dry season sampling). Measurements of pH, temperature, dissolved
oxygen and conductivity should be recorded in the field at the time the samples are collected.
The date and time that the samples were collected and the weather conditions at the time of
sampling and for the previous 24 hours should also be noted.

The flow rate of the river at each of the sampling point should be estimated at each sample
location. At each sampling point the cross section of the river should be determined along with
the velocity of the river at that point. Velocity can be determined by use of flow measuring
device or by timing a device floating in the main current of the river between two points marked
on the opposite bank. Cross sectional areas will need to be determined, depth and width of the
river at the sampling points. Cross sections may be available from the survey of the rivers,
which is to be conducted either as part of the baseline data collection by the subconsultant or
by the power plant designers. If not they will need to be measured as part of the water
sampling programme.

4.2 Freshwater Ecological Sampling
421 Macro-invertebrate Sampling

Macro-invertebrate sampling will be conducted at one location (unnamed creek near the power
plant) and at one location on Siak River, as identified in Section 4.1 and shown in Appendix B.
Sediment samples will collected at this location by grab or box corer methods. A total of three
samples will collected at this point following a transect across the rivers. The sediment samples
will be composited and a sample taken and sent to the laboratory to determine the chemical
contaminants present in the sediments.

The benthic fauna will be treated in a standard manner - sieved through 1 mm mesh size,
identified to species level and enumerated, weighed and subjected to ABC analyses.
Abundance, species diversity and distribution frequency will be determined for each sampling
location. The sampling should not be carried out within two weeks of a storm event as this has
the potential to flush organisms out of their ecosystems and thereby potentially reducing the
number of organisms present.
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The sampling should be conducted by a recognised laboratory or university with the facilities to
store and count the species. Sampling should be conducted following the guidance provided in
the ANZECC Water Quality Guidelines for Fresh and Marine Waters, 2000.

A report will be provided setting out the sampling methodology followed, sample locations, raw
data and the analysis of abundance and diversity.

422 Net Fishing

If appropriate, net fishing will be conducted at the upstream and downstream sampling
locations identified for both the Siak River and other watercourses to determine the abundance
and diversity of fish species in the rivers prior to the power plant development. Any protected
species identified in the survey will need to be clearly identified so that the impact of effluent
discharged to rivers from the power plant development can be assessed. The sampling should
be conducted by a recognised laboratory or university with experience in conducting similar
surveys.

4.3 Reporting

Reports on the baseline data collected by these studies will be prepared by the subconsultant
and submitted to PT JGI within one month of the data collection being undertaken.

5. Terrestrial Ecology

The baseline survey will assist in determining the baseline for terrestrial ecosystems and the
representative flora and fauna in each of the habitats at the power plant/TL site and the gas
pipeline route. As a minimum, flora and fauna samples should be collected from a number of
identified sampling locations along the gas pipeline route on at least one occasion during the
dry season only. Due to the area being predominantly palm oil plantation and therefore low in
biodiversity, it is considered that dry season sampling is only required for terrestrial ecology.
Date and time that the samples were collected and the weather conditions at the time of
sampling and for the previous 24 hours should be noted.

511 Site Survey Preparation All Sites

The task includes review of background information on the locality, field work to survey habitats
and species, and reporting of methodologies, results and conclusions. A literature review shall
be conducted before carrying out field surveys. This will also include screening of international
databases to identify international recognised key biodiversity risks such as designated or
protected areas and threatened species. Specific tasks include:

1) Describing and mapping the various terrestrial habitats on the sites. This is to include the
fish ponds if any.

2) Within each habitat, use internationally accepted, standard sampling techniques to identify:

Habitat type (wetland / agriculture / forest; intact / degraded / modified; man-made;
significance of biodiversity local, national, international). Include information on
hydrology, soils or other habitat characteristics that are relevant.

Species - including introduced, indigenous, noxious pest or weed, economic value,
significance local, national, international. The significance of species shall be noted
in the report.

Note the ecological uses of the site for significant faunal species (i.e. feeding, nesting,
migrating)
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3) Sampling techniques shall be adequate to provide a detailed list of species, abundance,
and habitats condition using primarily visual and aural methods. Trapping, handling,
specimen collection of species is not expected as part of this study (except for the fish
survey, as discussed above).

4) Type of survey will include:

a) Vegetation / flora;
b) Avifauna (birds);
c) Herpetofauna (amphibians and reptiles);

d) Mammals
5.1.2 Survey methodologies
Vegetation / flora

A preliminary land-use/habitat classification of the study area shall be prepared in GIS by
interpretation of satellite imaginary and/or aerial photography. This information shall be used to
stratify the vegetation and habitat types for further detailed survey. Stratification is necessary to
ensure that the full range of potential habitats and vegetation types are systematically
sampled. Stratification shall consider land-use, elevation and vegetation type (shrub, cleared
agriculture / plantation / off-stream wetlands).

Power Plant / TL

Habitat classification maps will be ground-truthed through a combination of walked transects
through habitat-types to provide further detailed information on vegetation boundaries, floristic
diversity and the possible presence of rare and threatened plants.

Walked transect surveys shall aim to record all plant species within the vicinity of the Project.
There will be 3-4 transects for the power plant / TL site. Particular attention shall be paid to the
dominant, rare, endemic, threatened, protected, invasive species, and the species that are of
importance to local communities. Locations of rare or threatened plant species shall be
identified using a GPS and data on the size and distribution of the population shall be recorded.
The following general data shall be along each route:

location using handheld GPS to record coordinates;

photographs showing habitat structure and any notable plant species;

habitat types and structure.
Additional habitat conditions data shall be recorded per transect, including the level of

modification or disturbance of habitat found per transect and this shall be assessed according
to the following grading:

relatively stable or undisturbed communities (e.g. old growth, unlogged forest);

late successional or lightly disturbance communities (e.g. old growth mangrove swamp that
was selectively logged in recent years);

mid-successional or moderately to heavily disturbed communities (e.g. young to mature
secondary forest); and

early successional or severely disturbed communities.
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Gas Pipeline Route

The gas pipeline route will be driven with all habitats recorded in detail on route. In areas of
notable floristic diversity, the site will be assessed in more detail with 2700m transects running
perpendicular to the road. Notable species will be recorded as above for the power plant/ TL
site.

Avifauna
Power Plant / TL

ithin the
range of different habitat strata present. Line transects surveys will be used with a point count
method. There will be 3-4 for the power plant / TL site.

Transect surveys and point count surveys involving a 20 minute time-based survey and each
transect/point to record all birds seen or heard within a 50 m radius of the census point. Bird
surveys shall be conducted within four hours of sunrise to sample peak activity time and
surveys shall avoid adverse weather (e.g. high wind or rain). Geographic coordinates shall be
recorded at each survey point

Observations on birds shall be done primarily through visual observation and call identification.
Nests and important food source/trees for any protected and rare species shall be recorded
and captured with GPS. Where possible, surveys will also cover the foreshore area for
seabirds.

Gas Pipeline Route

The gas pipeline route will be driven with all habitats recorded in detail on route. In areas of
notable potential for avifauna, the site will be assessed in more detail with 100m transects
running perpendicular to the road, on the same side as that the pipeline will run. Notable
species will be recorded as above for the power plant / TL site.

Herpetofauna

Power Plant / TL

The type and number of reptile and amphibian species shall be recorded during the walked
transect surveys. Areas of high concentrations of individuals shall be captured with GPS. Study
area and observations of significance shall be photographed.

Gas Pipeline Route

The gas pipeline route will be driven with all habitats recorded in detail on route. In areas of
notable potential for herpetofauna, the site will be assessed in more detail with 100m transects
running perpendicular to the road, on the same side as that the pipeline will run. Notable
species will be recorded as above for the power plant / TL site.

Mammals

Power Plant / TL

The type and number of mammal species shall be recorded during the walked transect surveys.

Visual identification of animals, refuges, scat or other signs is expected. It is not deemed
necessary to use camera traps in this study.
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Gas Pipeline Route

The gas pipeline route will be driven with all habitats recorded in detail on route. In areas of
notable potential for mammals, the site will be assessed in more detail with 100m transects
running perpendicular to the road, on the same side as that the pipeline will run. Notable
species will be recorded as above for the power plant / TL site.

5.1.3 Reporting

Reports delivered by subconsultants shall include the follows:
Background context, from desk top study.

Sampling methodology including limitations to methodology (weather, season, timeframe,
sampling biases, etc.). Cite references for standard sampling methodologies.

Results, including species lists and abundance (including indigenous and introduced),
observations of refuges / nests etc., significant habitats or species (rare, threatened,
noxious etc.), ecosystem uses for key species (nesting, migrating, foraging etc.).

Conclusions on the significant issues or factors that should be addressed in the
environmental impact assessment study, including recommendations for further study work

if required.
6. Groundwater Resources (Power Plant Only)
6.1 Collect and Review Background Information

Background information needs to be obtained by the subconsultant on the existing groundwater
use and hydrogeological characteristics of the power plant site. Data required to be obtained as
part of this assessment includes:

Determine the location, depth and groundwater levels (both static and pumping levels if
available) of existing groundwater /bores and wells within two kilometres of the site.

Obtain available geological and construction information for bores/wells within two
kilometres of the power plant site. Bore construction data may include information on bore
casing, well screens, and pump installation, such as depth, diameter, material types,
screen slot sizes, and pump specifications.

Determine the locations of existing groundwater users in nearby villages.

Advise PT JGI what data is available and whether it is sufficient to prepare hydrogeological
maps.

Prepare hydrogeological maps if there is sufficient data available that show the locations of
existing boreholes in relation to the proposed power station and ash disposal site. These
maps should clearly identify existing groundwater supply bores, surface geology,
groundwater catchment boundary, and hydrogeological features (e.g. springs).

Determine seasonal fluctuation of the groundwater levels from either existing monitoring
data, or undertake regular water level monitoring of accessible bores.

Arrange and undertake a water sampling programme of three bores/wells within one
kilometre of the proposed site to determine baseline water quality of the groundwater
system surrounding the project site. Selection of appropriate sampling sites will be
undertaken in discussions with PT JGI based on the results of the above review and will
target wells which have information on geology, bore construction and yield. It will likely
include a borehole drilled on the project site, assuming that this has accessible piezometer
installation. A total of three water samples are to be collected once the well volume has
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sufficiently purged such that field parameters (pH, total dissolved solids, temperature)
have stabilised. The samples are to be analysed for the same parameters as set out in
Table 4.1, excluding dioxins.

6.2 Reporting

The subconsultant shall provide the base datasets identified above to PT JGI in appropriate
electronic format to enable data manipulation and integration. These data will be used by PT
JGI to develop a preliminary conceptual understanding of the hydrogeology of the area
surrounding the site. The results of this work will be used to refine the scope and specific
requirements for additional investigations and ongoing base data collection to be undertaken.

7. Contaminated Land (Power Plant Only)

Surface soil samples to a depth of 300m are to be collect at the power plant area and analysed
for pesticides being organochlorine, organophosphorous and organo nitrous. A total of 10 soil
samples on a grid based system shall be collected and analysed.

8. Air Quality
8.1 Ambient Air Quality

The construction activities for both the power plant/TL and the have the potential to adversely
impact on the ambient air quality therefore baseline monitoring should be undertaken by the
subconsultant at a selection of potentially sensitive sites that could be affected by the
construction activities.

The monitoring sites must be located in suitable areas that comply with the guidelines set out in
Australian Standard AS 2922 Ambient Air  Guide for the Siting of Sampling Units 1987. The
purpose of AS 2922 is to ensure that the location of the sampling site is such that the collected
data is representative of that location. The standard has a number of guidelines to facilitate the
site location conformity. The guidelines also outline sites to avoid including those that:

Restrict airflows in the vicinity of the sampling inlet.
May alter pollutant concentrations by adsorption or absorption.
Chemical interference with the pollutant being measured may occur.
Physical interference may produce atypical results.
Consideration is also given to vandalism, adequate access, services and local activities when

selecting a site. In addition, for the data to be applicable to human health the sampling inlet
should be located near the breathing zone, i.e. around 1 to 2 m above ground level.

Figure 7.1 of AS 2922 documentation and shows the generalised layout and guidelines for a
typical sampling site. It is noted that security is an issue in respect to the sampling equipment
and local schools, mosques or other relatively secure sites should be used. Discussions should
be entered with village chiefs to fine secure sites.
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Figure 7.1: Generalised Ground Level Sampling Site

At this initial stage it is proposed that the following monitoring is conducted at the two sites:
PM10/Total suspended particulate using high volume sampler or low volume method.

Nitrogen dioxide by either active sampling or by passive diffusion tubes
8.1.1 PM1o/PM2.5Total Suspended Particulate

PM10 and PM2.5 will be collected at each of the monitoring sites following Method 10-2.1
Sampling of Ambient Air for PM10 and PM2.5 Using High Volume (HV) Sampler. Ambient air is
drawn at a known flow rate through a prepared filter via a PM10 and a PM2.5 inlet, which
effectively acts as a hood to prevent precipitation and debris from falling onto the filter. . The
sample volume is calculated from the average flow rate and sample duration. The material
collected on the filter is determined gravimetrically. Sampling duration is for a 24-hour period.

Sampling would be carried out twice a month for a minimum of three months at each of the
monitoring sites.

Subconsultant is to advise which method will be followed and when sampling can commence.
8.1.2 Passive Sampling

Table 7-1 lists the gaseous pollutants to be measured using integrated passive samplers. It
also lists a brief description of the reaction occurring in each passive sampler, the analytical
method used to measure the reacted product, the sensitivity required, and references for the
method discussed. Weather shields have been installed at all sites to protect the passive
sampler units.

Table 7.1: Passive Sampling Methods

Pollutant | Reaction & Analysis Detection
Limit

NO; Nitrogen (NO) is chemiadsorbed onto TEA as nitrite. Nitrite is quantified by visible + 2 ppb for 14
spectrophotometry. Sampling is selective for gaseous molecules. Any airborne nitrite day mean
will not cross the diffusive membrane.
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The radiello passive samplers will be exposed for 14 day periods for the three months prior to
site works commencing at each of the four monitoring sites. For AMDAL requirements the
monitoring will be for one 24 hour period per month.

0. Noise
9.1 Methodology

Construction and operational activities have the potential to adversely impact on the noise
environment therefore baseline monitoring should be undertaken by the subconsultant at a
selection of noise sensitive sites affected by the activities. These locations must be situated
away from existing noise sources such as roads or industry and be representative of the
ambient noise environment. Samples will be collected in accordance with the requirements
specified in the WBG EHS General ..

Long-term measured background noise levels over a minimum period of 48 hours of good
weather should be undertaken to provide information on the background noise environment in
the absence of industrial or extraneous noise sources. The subconsultant in their Baseline
Noise Report should comment on any current activities near the pipeline sites that may cause a
background level of noise and ground vibration (e.g. other industry, railway, major roads, etc.).

The daily variation of background noise levels recorded every 15 minutes at nearby noise
sensitive sites should be recorded and reported as mean daily noise levels in the Baseline
Noise Report with particular regard to the different periods of the day and night. The survey
conditions, meteorology, location and results for each location for the baseline monitoring
should also be recorded and included in the Baseline Noise Report. Noise measurements were
performed by integrating sound level meter which have facilities Lrys, namely L., recorded
every 5 seconds for 60 minutes measurement. Measurements were taken during the 24-hour
activity (Lsyv). Each measurement should be able to represent a certain time interval with a set
of at least four time measurements during the day and three at night time measurements, such
as the following example:

L, measured at 07:00 to 08:00 to represent at 06:00 to 9:00
L2 measured at 10:00 to 11:00 to represent at 09:00 to 11:00
L3 measured at 15:00 to 16:00 to represent at 14:00 to 17:00
L4 measured at 20:00 to 21:00 to represent at 17:00. to 22:00
L5 measured from 23.00 to 24.00 for representing 22.00 to 24.00
L6 measured at 1:00 to 2:00 for representing 24.00 - 3:00
L7 measured at 4:00 to 5:00 to represent at 03:00 to 6:00
Where possible, sufficient noise data should be collected to account for variations in seasonal

and meteorological conditions. This will provide a baseline for comparison of predicted noise
levels as well as information to be used in later studies.

9.2 Sampling locations Power Plant

The noise sample locations should represent all potentially affected receivers. This will typically
be residential properties and excludes unoccupied buildings and should be continuous over at
least four days. It should also cover seasonal variations (however as the location is equatorial,
this may not be relevant). The sites for noise monitoring are as following (also shown in
Appendix B):

1) Rural property to the north (affected by existing PS noise)
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Rural property to the south (unaffected by existing PS noise)
Outskirts of Penkanbaru to the west

Outskirts of Penkanbaru to the south

Sampling locations Gas Pipeline Route

Noise monitoring along the gas pipeline should be representative of the main noise
environments along the route. This monitoring can be a single 15 minute period at each
location, however if night works are proposed, monitoring should also be done at night. The
sites for noise monitoring are as following (also shown in Appendix D):

1
2)
3)
4)
5)

9.4

Outskirts of Penkanbaru close to the proposed pipeline route
Rural environment

River crossing

Outskirts of JIn Koperasi

Close to main road (Ji Raya Minas Perawang)

Reporting

A short Baseline Noise Report will be prepared setting out the above data and provided to PT
JGI along with the raw noise monitoring data to enable a noise impact assessment to be
prepared. The subconsultant will provide technical details (specification) of the proposed sound
level meter to be used, so that PT. JGI can check that it will produce the data required.

10.

10.1

Social and Economic

General

The subconsultant will collect data on the current farming activities in the vicinity of the power
plant site, TL and gas pipeline route. This includes:

A breakdown of the crops being grown, number of hectares covered and the annual
tonnages harvested and the number of local people who farm or are supported by these
fields.

Demographic data on the number of people involved in the farming activities, where they
reside, and age profile.

The subconsultant is required to collect information on:

Historical settlement of the area and traditional activities;
Known archaeological sites within two kilometre radius of the gas supply pipeline;
Traditional and present-day social and tribal structures in the proposed sites;

Identify and describe of sites of cultural and heritage importance within two kilometre
radius of the power plant site, TL and gas pipeline route;

Determine the values(importance) placed on these sites in terms of local, regional and
national significance;

Identify and record existing activities of cultural and heritage value within two kilometre
radius of the power plant site, TL and gas pipeline route;

Identify potential effects of the proposed power plant site, TL and gas pipeline route on the
cultural and heritage sites and values;
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The views of the key local, regional and national groups, as relevant on the heritage and
cultural sites near the site; and

Provide a report that sets out the methodology used to collect the baseline data and the
data collect in respect to cultural activities and heritage sites in the surrounding area.

10.2 Public Health

The subconsultant is required to collect information on:

Historical information of public health in the vicinity of the power plant site, TL and gas
pipeline route, to include:

Identify and describe of type of public disease on the area;
Determine the values (dominance) of the disease on the area;
Identify public health facilities to include availability of health worker on the area;

Identify potential effects of the proposed transmission line on community public health;
and

Provide a report that sets out the methodology used to collect the baseline data and the
data collect in respect to public health in the surrounding area.



Appendix 1 Proposed Location of Power Plant and Transmission Line


























































































































































































































http://www.mfe.govt.nz/sites/default/files/ambient-guide-may02.pdf
http://www.mfe.govt.nz/publications/air/atmospheric-dispersion-modelling-jun04/atmospheric-dispersion-modelling-jun04.pdf
http://www.mfe.govt.nz/publications/air/atmospheric-dispersion-modelling-jun04/atmospheric-dispersion-modelling-jun04.pdf
http://www.environmentagency.gov.uk/static/documents/Conversion_ratios_for__NOx_and_NO2_.pdf
https://www3.epa.gov/ttnchie1/ap42/ch03/final/c03s01.pdf
https://www3.epa.gov/ttn/scram/appendix_w/2016/AppendixW_2017.pdf
http://www.ifc.org/wps/wcm/connect/532ff4804886583ab4d6f66a6515bb18/1-1%2BAir%2BEmissions%2Band%2BAmbient%2BAir%2BQuality.pdf?MOD=AJPERES
http://www.ifc.org/wps/wcm/connect/532ff4804886583ab4d6f66a6515bb18/1-1%2BAir%2BEmissions%2Band%2BAmbient%2BAir%2BQuality.pdf?MOD=AJPERES
http://www.ifc.org/wps/wcm/connect/dfb6a60048855a21852cd76a6515bb18/FINAL_Thermal%2BPower.pdf?MOD=AJPERES&id=1323162579734
http://www.ifc.org/wps/wcm/connect/dfb6a60048855a21852cd76a6515bb18/FINAL_Thermal%2BPower.pdf?MOD=AJPERES&id=1323162579734



http://apps.who.int/iris/bitstream/10665/69477/1/WHO_SDE_PHE_OEH_06.02_eng.pdf
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