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Chapter 1. Phologrammemc Mapping and
Topographic Survey

CHAPTER1 PHOTOGRAMMETRIC MAPPING AND
TOPOGRAPHIC SURVEY

1.1 Aerial Photography and Mapping
1.1.1  Aerial Photography

Aerial photography at a scale of 1:8,000 and covering appro»:imately 64 line kilometer in total
was started after obtaining permlss:on from the Central Survey and Mapping ABRI
(PUSSURTA ABRI). o '

The results of the aerial photography are as follows:

Total No. of Films . | 1 Roll
Total Flight Runs . 12 Runs
Total Eprsures : 156 Photos

Overlap and Side Lap * | 55% and 35%

' The aenal photographs were taken by usmg Semamnu Airport as a base and processm0 of -
film and printing of acrial photos were done in Jakarta. The aerlal photos were developed for

mapping after checking navigation routes.
1.1.2  Uncontrolled Mosaic

Using aerial photographs that are newly taken at a scale 1:8, 000 in 1997 uncontrolled mosaic

photo at a scale of 1:10,000 was estabhshed for the area of 35 km’ in total
1.1.3 Photo Control Point Survey

Photo control point survey was conductcd by Global Posutmnmo System (GPS) and spmt
Ievelmo started from the photo control pomts and bench marks (B\/Is) for the above-
mcntloned photoorammetry and ihe e\tstlng natlonat control po:nts and Tanda Tmoot
Gcodem (TTGs). ; ' |

(1) Control Point Survey

The control point survey by GPS was e»;ecuted to detcrmme the X and Y coordmates
of a minimum two (2) e\ustmg control pomts to be used for the photogrammetnc

' mapping, cross section survey, longltudmal prof' le and topographlc survey Final

1.1



Chapter 1. Photogrammetric Mapping and

(2)

@)

)

)

Topographic Survey

resuits of all photo control points by GPS are shown in Table 1.1.1.
Datum Coordinates

The Indonesian Government changed the surveying datum in 1997 from the
Indonesian Datum 1974 (ID74) ellipsoid to the World Geodetic System in 1984
{WGS 84).

Two (2) existing GPS stations having the new [ndonesiao Datum, namely N1.0259
and N.0004, which were established by Badan Koodinasi Survey Dan Pemetaan
National.(Bakosurtanal) in 1994, were chosen and applied as the X and Y
geographical coordinates datum for this study by the JICA Study Team.

GPS Observation

At least four (4} satellites were simultancously observed for one hour for all the

' control points. In general, the base line lengths were p!anned between two (2) to five

(5) kllometers

Post- procéssin g

: The post-processing was done 'using' GPS survey software to obtain the best
~ independent baseline solutions for all the GPS sessions. With the oxisting two stations
~ (N1.0259, N.0004) fixed as the planimetric control on the modified WGS elfipsoid
“and the same stations serving as the vertical control for mean sea level height, the

~ whole GPS network was constrained and adjusted by the GPS surveying software.

A'ccuraoy of GPS Survey

Accuraoy of trigonometric closures for coordinates and height were checked to be

-. less than 10 PPM (10/1,000,000) between the control points.
114 LEVELiNG

. Mmor order Ievellng was e*{eculed to obla:n the heights of control pomts necessary for the

topouraphlc survey, cross sectlon survey -and longitudinal profile survey

Levehng surVey ‘was conducted by means of cIosed loops and double runs, and lemporary
- bench marks were estabhshed at every 2 ki interval on the Ievellno routes Also temporary

f_ bench marks were eslabhshed at 49 pomts in Semarang City. And a total distance of the

IeVeImg survey was approximately 105 km.



Chapter 1. Photogrammetric Mapping and
Topographic Survey

The leveling works are described below:

(N

(2)

o)

L15

Datum Height

Government bench marks obtained from the Mean Sea Level of Indonesia as

established by Bakosurtanal are applied for the leveling survey.

' Checking of Government Bench Marks

Before starting leveling survey, heights of three government bench marks namely

T]'_G446, TTG447 and TTG449 were checked by the local contractor.

Leveling Loops Distance Misclosure
TTG449 to TTG447 - 4.601 km 14 mm
TTG447 to TTGAdG 3.095 km -201 mm

- From the abové; it wésjudged by the JICA Study Team that TTG446 shall be ignored :

bccatisc TTG446 had grouhd subsidence about 20 cm from 1983.

| The JICA Stucly Team demdcd lo use TTG447 as the bench mark for topog raphic

survey, river cross section survey and longltudmai prof' Ie survey in this project.

: Accuracy of Leveling

Any misclosure of leveling does not exceed 20J§ between bench marks and/or

control poiuts (S: a single distance between bench marks in Kilometer). And Standard

. division was 3.80 mm/km.

Field Verification

Using lwo.(2) times entarged aerial photographs, the keys for interpretation required for

plotting and cartography was done by verifying them in the field. The work ijuéntity was 35

km? for mapping with the scale of 1:2,000 and | km’ for mapping with the scale of 1:1,000.

1.1.6

Aecrial Triangulation

rThe 1mp11cat:0n and purpose of Aertal Tnangulauon work are to obtam the coordmatcs (X Y,

L) of the aenai photo pomls necessary for the orientation process of each stereo model on lhe

- plotting instrument for the purpose of t0p0graph1c map on the scale of 1:2,000 and 1: l ,000

applymg coordinates (X Y, Z) of ground control pomts rcsultmg from ficld measuremem

| _ (GPS and Ievehng)
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Chapter 1. Photogrammetric Mapping and

Topographic Survey

(1) Aertal Triangulation and Block Adjustment

The sequence of works to be carried out is as follows:

(a)

(b)

(©)

Quantity

119 models of aerial triangulation work was carried out, and the quantity of

models for each flight run was as follows:

Run Number Number of Photo Number of Model

Run 1{Semarang Area) . 10 PCs 9 Models
Run 2(Semarang Area) 14 PCs 13 Models
Run 3(Semarang Area) 13 PCs 12 Models
. Run 4(Semarang Arca) - 13 PCs .- 12 Models
Run 5(Semarang Area) ~ | . = 13 PCs 12 Models
Run 6(Semarang Area) 11 PCs ‘ 10 Models
Run 7(Semarang Area) - 18 PCs 17 Models
Run 8(Semarang Arca) 19 PCs - 16 Models
Run 9(Semarang Area) 17 PCs : 6 Models
Run 11{Ungaran Area) - 9 PCs 6 Models
Run 12{Ungaran Area) 9 PCs ' - 6 Models
Total ' - 146 PCs ' 119 Models

Data C_ol!eclion

All necessary data such as flight index, control point coordinate and calibration

of the aerial photographic camera were collected.
Planning

Preparation of aerial triangulation was carried out as follows:

Selection of the Aerial Photos

VTotalrskheefs of z_ierial photos for Ungaran Area  : 12 models

Total sheets of the aéri_al photos for Semarang Area  : 107 models.

‘Control Point Selection S

~ Total control points were 22, coﬁsisting of 5 horizontal and 17 vertical control

* . points for aerial triangulation processing at Ungaran area.

Total control points of 74, bdnsis_ting of 21 horizontal and 53 vertical control

points for aerial triangulation processing at Semarang area.
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Preparation
The preparation stages were carried out as follows:

Point selection and numbering

Pass points and tie points were selected within the triple overlap area with the

circle notation on the index model.

Numbering system for aerial trianzulation

Ex. Model number: 80111
Where:

8011 : First two digits show the number of flight run as shown and

last two digits show the number of aero photographé. N

r Tiepointnumber

~ The horizontal and vemcal control points were annotatcd on the index models

as a square, and vcrllca| control points were annotated as triangle.

The point selection and numbering ﬂveré carried out on the 1:2,000 and 1: 1,000 _

scale of aerial photographs by using muror steféoscope.

Point Transfer

The selected and coatrol points on the diapositive film were marked aind then. |

transferred to adjacent dlaposnwe film by usmg Wild PUG-4 instrument. This _

process was carried out until the last photo
Index Model

[he index mode! on 1:50, 000 scale where all pomt numbers were plotted '

* showing the relationship betw: een each pomt was produced

Measurement of Co_ordinates

Photo coordinates were observed and measured by using an analytlcal
stercoplotter Leica SD-2000. All pomts 1ncludmg ﬁduc;al marks were

measured.

1-5
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Adjustment

The final step of the aerial triangulation is the block adjustment using PATM-

GPS software.
Result

Block adjustment of Unparan Area

Sigma Naught in the model system is as below.

Sigma naught for horizontal block = 21.064 micron

| Sigma naught for vertical block = 14.773 micron

Weight root mean square values and check value of residual of

Photogrammetric observations.

Model Poinls

CHY VXY/Z -

RMS. {meter) RMS. (micron)
Terrain system Model system Model system
OBS X/Y 0.090 11.216 47.586
. OBSz 0.063 © . 7.888 23.664
Projection center | RMS. (meter) RMS. (micron) CHV VXY/Z
: ' Terrain system Model system Model system
OBS X/Y - 0.120 14.975 65.532
OBSz 0.094 11750 73.658

Block adjustment of Semarang Area

Sigma Naught in the model system, is as below,

Sigma naught for horizontal block = 18.890 micron

Sigma naught for vertical block = 20.353 micron

Weight root mean square values and check value of residual of

Photogrammetric observations.

RMS. (m_éter)

Model Points RMS. (micron) CHV VXY/Z
SR . Terrain system Model system Model system
OBS X/Y 0.094 12.118 51411
oBSz 0080 10.273 30.820
Projection center | RMS. (meter) | RMS. (micron) CHV VXY/Z -
-1 Terrain system Model system Model system
OBS X/Y 0.254 32718 133.809
.JOBSz 0.130 13.292 . 39.875
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()  Equipment

The equipment used in Acrial Triangulation is as follows:

Stereoscope ~ 2units
Point transfer Wild PUG-4 S5 Tt
Analytical Stercoplotter Leica SD-2000 I unit
Computer 1 unit
PATM-GPS Sofiware 1  lunit

1.L.7 Plotting and Editing

The 1mp11cat|on and purpose of stereo plotlmg and edmno work are drawing details and
contour lmes usmg aerial photo dlaposnwes which are placed on the plalc holders of the

stereo plotter instrument.
The 'seQUences of the plotting and editing works are as foltows:
('1) Data collection

All the following necessary data were collected and prepared for sterco plotiing.

Model index of aerial triangulation
- Print out of aerial triangulation adjustment

- Vertical control points and description on two (2) times enlarged aerial

‘photographs
-~ Field identiﬁcatiop on two(2) times enlgrged aerial photographs
. (?) ' Planning |
Prepa.ratio.n of étereb plotting was carried out .:.as f.ollo.ws.:
2 (a) Coﬁlrol sheets
- Total contfol sheéts of thc stereo..plottin.g: top.boraphic-map are:

- 48 sheets for 1:2, 000 sca!e ofSemarang topographic map (mclude 4

sheets of soundmg survey result),
-4 sheets for 1:2, 000 scalc of Ungar‘m topographlc map, and

26 sheets for 1:1,000 scale ofchannel topograph:c map
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(b) Models

Total models of stereo plotting are:
— 52 models for 1:2,000 scale of Semarang topographic map

— 4 models for 1:2,000 scale of Ungaran topographic map

— 12 models for 1:1,000 scale of channel topographic map

" (c) Preparation of Control Sheets

Control sheets were produced by block adjustment result of aerial triangulation

on polj’ester base material.
. (d) Plotting

Pibtting manuscript at the scale of 1:2,000 and 1:1,000 were produced“from

aerial pho'tos'at the scale of 1:8,000 by using second order precision plotter.
The scqﬁenceé of the stereo plotting works are as follows:

—  Inner Orientation;

—  Relative Orientation;
~  Absolute Orientation; and
-~ Plotting of details, spot height, vegetation boundary and contour lines.

Contour intervals for intermediate contour fine are 1 m both maps with the

scale of 1:2,000, and 1:1,000.

Edltmg works was carried outon the plotlmg manuscnpt by compillng result of
field 1denhﬁcat|on such as symbol annotatlon etc. :
(e} Result

- The final maﬁu'script was used for the fair drawing work and the number of

sheelé ploﬂino manuseript are as below.

- 48 sheets plotling manuscnpl at scalc ofl 2, 000 for Semarang area '

(mcludtng 4 sheets of soundmg survey result)
| - 4 sheets plottmg m’anuscnpl at scale of l 2,000 for Ugaran area

- 26 shcets plottmg manuscrlpt at scale of 1: I 000 for channel area

-8
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() Equipment

The equipment used for plotting and editing are:

Computer - 2 units
Roland Plotter | unit
Stereo Plotter, Wild A-8 2 units
Plotter Wild AG-1 U Thtenit
Stereo Plotter, Leica SD-20G0 1 unit
Drafting Table 3 units

1.1.8  Fair Drawing

The impﬁcation and purpose of fair drawing work are drawing details using symbols and
contour lines with tracing method from the plotting manuscript and other additional data and

information.
The sequence of the fair drawing were carried out as follows:
(1)  Data Collection

All néccssar_y data were collected and prepared for fair drawing such as:
—  Plotting manuscript

— Vertical control points and description on two (2) times enlarged aerial

phatographs

—~  Field i&entiﬁcation results on two {2) times énlarged agr_ia! p.hotogr.aph.s
{2) Planning

P.reparation for fair drawing were carried out.as follows:

{a) Drawing sh_eets

Total sheets of fair drawing are 78 sheets, conéisting of 48 sheets of Semarahg
map (including 4 sheets of soimding survey result) and 4 sheets of Ungarén '

" map at the scale of 1:2,000; 26 sheets of map at scale of 1:1,000.
() Legend and Symbol

Legend, symbdls'and a'nnolatiori used for the map are shown in .Table 1.1.2.-
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(3) Preparation
The preparations were carried out as follows:
(a) Drawing sheets

Drawing sheets were made using computer PC on polyester base. The sheet’s

size is Al (60 cm ~ 85 cm). Numbering system is as follows:
Sheet number 45-12
Where:

"~ 45

Il

Total sheets

i2

it

Sheet number
(4) Fair drawing

Fair drawing was 'carried out with tracing method using drafting pen and black ink

from plotling manuscriﬁt_at scale of 1:2,000 and 1:1,000.

Fair drawing works are as follows:

Drawing details

" Spot heights and contour lines

;

Symbols and annotations, on the map symbols must be matched to legend

Vegetation boﬁndary _
Contour interval for intérmediate contour lies are 1 m for map at scale of 1:2,000 and
1 m for map at scale of 1:1,000. '

(5) Resuits

()

. The final résu]ts of the fairrdrdwin-g are:

43 sheets of .topograph.ic map at scale of 1:2,000 for Semarang arca,

4 shéets'of tbpbg'raph'ic map at scale of 1:2,000 for Ugarang area,

{

26 sheets of topogréphic. _ma.p_at scate of 1: I,OOO for Channel area,

— 48 sheels‘dup.lif.:ale at scale of i:?,OOO fof_Semarang area,

S o1-10
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~ 4 sheets duplicate at scale of 1:2,000 for Ugarang area, and

~ 26 sheets duplicate at scale of 1:1,000 for channel area.

The equipment used for the fair drawing works are:
- Computer : 2 units
- Roland plotter 1 unit

- _Draftingtable 1 9units

" —  Drafting tools : 9 units

" Ground Survey

River Longitudinal Profile and Cross-Section Survey
Installation of Kilometer Post

Prior to the commencement of the river longitudinal profile 'sprvey, kilometer posts of
\\ooden pegs were :nstalled on the nght and left banks of West Floodway, Garang,
Semarang, Asin and Baru rivers. When the locatioﬁ ofa kilometer post is very close
to such structures as bndges water intake and water plpes kltometer posts were
shifted to the center hnerof lhese structures. The position of a Lllometer post was

decided by traverse method in the field. All coordinates data are as shown in Table

C L3

Longiu.ldinal Profile Survey

The river longitudinal hroﬁle survey (the proﬁlc survey) by direct leveling was

executed to obtain heiohié of kt!ometer posts for the. nver Cross section survey and to

' _prepare long;tudmal proﬁle sections. Levelmg routes were formed by closed Ioops :
" and double-runs. A total distance of the leveling survey covenng West Floodway,

: Garang, Semarang, Asin and Baru nvers was 41 krh.

_ The datum height was applted for lhe lonouudmal proﬁ[e survey mcludmo river crbss

* section survey and auultary levelmcr ’lhe heights of TTGs bench marks are applled

to the kilometer posts by dtrect levelmo

All resulls of heights of kllometer posts by the proﬁle survey, the deeﬁeét héight of

the river cross section survey, names of bndge and others were edited by Auto CAD

system.'. The Ioﬁgitudinai profile sections at a homontal scalc of 1:2, 000 1:1,000 and

-n
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vertical scale of 1:100 were prepared on the draft plotting paper sheets using the

longitudinal profile data. Final longitudinal profile data as shown in Table 1.1.4.
River Cross Section Surv.ey

Heights and distance of slope changing points, roads, channels, cte. along the cross
section fines were measured by using a Total Station System, levels and Electric

Distance Meter (EDM).

Water levels and depths of the rivers were measured using a survey rod, and the
distance of these measured simultancously. The bridges, irrigation intakes and water
pipes of all rivers were also measured. A total number of cross sections surveyed are

approximately 8§14.

Checking of Longitudinal Profite

_ (a) The check results of dilferences in he.ight closure between the kilometer |

posts did not exceed 204§ (S: length of single run in kilometer) as
specified in the Technical Specifications. :

i (b)_ Checking of Rivef Cross Sections

At the same kilometer posts checked above, river cross section lines were
measured. The check results of height of these cross section line points did not
exceed +50 mm and distance crrors between the cross section line points are

less than 1/300 as specified in the Technical Speciﬁcatibns.

Longitudinal profile and cross-section were surveyed along Semarang, Asin,

and Baru rivers.

Semarang River

Work ftem VO!UI]-IE. . Drawing . ~Remarks
: _ N No. of Sheets | - Scale o
Longitudinal 8.650km 9 - H=1/1,000 | Sheet Size: Al
Profile S S EV=1100 ' :
Cross-Section | 303 sections | . 88 | H=1/200 - Sheet Size: Al
- Survey S R V=1/100 S

.12
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Asin River _
Work ltem Volume Drawing Remarks
- T No. of Sheets Scale
Longitudinal | 1318km |~ 2 H=1/1,000 | Sheet Size: Al
__ Peofile o _tv=vlo0 ;-
Cross-Section | 70 sections 19 H=1/200 Sheet Size: AT
Survey V=1/100
Baru River
Work Item Volume Drawing Remarks
No. of Sheets Scale
Longitudinal | 1.498 km 2 H=1/1,000 | Sheet Size: Al
Profile . ' V=1/100 - '
Cross-Section | 78 sections 20 H=1/200 Sheet Size: Al
Survey ' - V=1/100
East Bandarharjo * - _
Work ltem VYolume . Drawing Remarks
. No. of Sheets Scale
" Longitudinal 0.792 km 1 H=1/1,000 | Sheet Size: A1
___Profile V=1/100 C
Cross-Section | 17 seclions -2 H=17200 Sheet Size: Al
Survey ' V=1£200 ' '
West Bandarharjo -
Work Item Volume Drawing Remarks
_ - | No. of Sheels Scale N
Longitudinal 1.423 km N H=1/500 -. | Sheet Size: Al
Profile - V=1/{00 - S
Cross-Section | 73 seclions 8 H=17200 Sheet Size: Al
Survey ' V=1/200 '

1.3 Topographic Survey

Topographic survey was carried out for Asin Pumping Statlon West and East Bandarharjo

Pumpmg Station, West and East Bandarharjo Dramaoe area, a bridge across Semarang Rwer '

and a water gate at Baru River.

The work quantities carried out are as follows:

(a)

Scale 1:200
Asin Pumping Station 1 90ha
West Bandarharjo Pumping Station : 6.0 ha
East Bandarharjo Pumping Station 3.0 ha
Bridge {Semarang River) - ~ 05ha

Water gate (Baru River)

.13

1.0ha
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(b) Scale 1:500

_West Bandarharjo Drainage Area 2.8 ha
East Bandarharjo Drainage Area 3.2 ha
Sounding Survey

Location and Quantity

The location is shown in Fig.6.4.14. The work quantities are 3 km’, consisting of 16

survey lines and 1 km per line.
Setting of Base Survey Line

Base survey line was established along the coastline for 3 km eastward from the

" mouth of West Floodwéy by GPS, traversing and spirit leveling. All control

monuments were set at 200 m interval along the base survey line.

Misclosure of leveling does not exceed 204/S between bench mark and control

points (S: a single distance in kilometer between control points).
Measuring Interval of Survey Line

From the control point, water depth of each line 1 km offshore were measured at 30 m

interval. Water surface was also measured.

Eqni pment

" Echo sounder and survey rod for water depth measurement, GPS and Total Station

Surv'eyi_ng System for positioning were used.

C.hen Drawing '
' .Ch.a'rts.we_.re interpolated in the 1:2,0(50 seale topographic niap.
'.Lnnt.l Subsidenc_e

Dur:ng lhls study penod levelmg measurements were conducted between ’ITGs and 49

permanent bench marks establlshed in lhe Siudy

"_[he survey _result is shown in Fig.6.4.15.

1:14
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No subsidence was found in the western part of the study area. However in the eastern
port of the city and study area, considerable subsidence was found with a maximum

measure of ~0.972 m observed.

The amount of annual subsidence in future can easily be checked by re-examining these

points at regular intervals.

1-15
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CHAPTER 2  GEOLOGICAL AND SOIL

MECHANICAL INVESTIGATION

2.1 Boring and Soil Mechanical Test

(1) Core Drilling

()

(0

(¢)

" Purpose

The purpose of core drilling is to obtain the subsurface gealogy of the drilling

area, i.. soil type, thickness, sequence, physical condition, etc.

During the drilling, Standard Penetration Tests (SPT) are executed in order to

gain the soil property.
Method

Core drilling is perfonned according to “Hydraulic feed rotary dritling”
method, mounted appropriately on a platform. Single tube core barrels and

tungsten bit are used in order to gain good quality of core samples.

- The core samples arc sequentially arranged in core bo*ces from top to bottom,

representnw s0il types and layer distribution.

SPT are perfofmed by droppiad a 63 5 kg hammer from a height of 75 cm. The
numbers of drop to penetrate 45 cm deep are noted and the drops for the last

30 cm 13 taken as N value,

Scope of Work

: 27 borc holes, with total lenoth of 535 m were drilled. SPT were performed at

every 1.0 metre depth w1th the total test number is 501

- ’l‘he detailed sp'eciﬁcalion of each boreholes' is availab_le in Table below.
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No llole ‘ D(enf;h SPT Undisturbed Samples
I DB-1 D 77 3
2 DB -2 P30 7 3
3 D63 L) 27 3
3 DB—4 F30 27 3
50 DB -3 30 27 3
6 DB -6 30 ¢ 27 3
3 7 DB-7 30T 37 3
8 | DB-8 10 37 3
5 DB-9 i 30 27 3
10 DB 10 70 20 -
T DB -1 0 10 .
12 DB-12 10 10 -
13 DB - 13 20 70 R
3 DB19 16 ) :
iI5 1 DB-15 0 10 -
16 i ~DB-16 30 30 -
7 DB-17 ) 10 -
13 DB-13 0 10 -
9 DB 19 10 10 T
20 DB-20 ) 10 :
7i DB-71 T 10 T
72 DB-73 10 10 . -
23 DE-23 10 10 -
24 OB ~74 10 ) :
75 T DB-35 o | . 10 -
, 76 “DB-176 35 31 3
5 27 DB-27 30 27 3
TOTAL 335 301 . 3

(d) Result

The core drilling results at each bore hole, including information about the soil
type, thickness of layers, physical condition, N values, elc. are tabulated in

Table 2.1.1.
(2) Laboratory Test
() Purpose

The laboratory test is subjected to determine the physical and mechanical -

propesties of soil sample. "

{b)  Method

The Iaboratbry test for soil sample followed the standafd_ method of ASTM

tabulated belbw:
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Item Standard Method
“Soil Samples
Gradation Analysis ASTM D422
Moisture Content ASTM D4959
Specific Gravity ASTM D854
Liquid and Plastic Limits ASTM D431
Density USBR 5370
One dimensional consolidation ASTM D2435
Triaxial compression UU ASTM D2850

Result

The resuits of laboratory tests are presented in detail in Table 2.1.2.

Geological Condition and Soil Properties

Semarang River

The soil proﬁle along Semaranﬂ River was figured out from the result of the core

drllllnﬂ at the boreho[es DB-4 to DB-6, DB-10( to DB-21, and DB-27.

In general, thc upper parts of the boreholes were dominated by Riverbed Deposit

' (Rd), embankment (1) and or very soft Clay (Ac), while the lower parts are Hard

Clay layer (Dc)

Riverbed Deposit (Rd) consists of clay and is very sofl. It was found at all

boreholes, from the surface up to 3.0 m deep.

Embahkm_enl (B) consists of clay, silt, sand, gravel, and sometimes masonry was

found in the lower part. The average N value of this layer is nearly 1. The

lhiCknBSS of embankment i is about 1 m.

_ Very soft C[ay (Ac) was found beneath the Embankment (B) in general and or

' Riverbed Deposu (Rcl) consisting of clay and sandy clay, very soft to soft with N

values ranging 0 to 20 with average Iess than 10. The thlckness of this layer is

estimated at more than 24 m. This layer !ocally contains a lense of 1.7 m ofcoarse

. gram Sand (As) and Orlomal Clay (Ao).

Hard Clay Iayer (Dc) is dark brown and the surfacc part is charactenzed by
oxidation con!amlng coral limestone. This tayer lies beneath the very soft C[ay

layer (Ac). It rangés 2_0 r from the ground surface to the bottom of the holes.
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— The N value of this layer is more than 50 in general.
Asin River

The soil profile along Asin River is reflected from the result of core drilling at the
boreholes DB-1, DB-2, DB-22, and DB-23.

In general, the upper part of the boreholes was dominated by Embankment (B) and
very soft Clay (Ac), while the lower part is hard Clay layer (Dc), containing 3 m thick

of Coarse grain Sand (Ds) lense at the bore hole DB-1.

- Embankment (B) consists of clay, silt, sand and oravel The thickness of

. cmbankment is about | m.

Very soft Clay (Ac) was found beneath the Embankment (B) in general
consisting of clay and sandy clay, very soft to soft with N value ranging 0 to 3.

' The lhrckness of this layer is estrmated as 20 m.

- Hard Clay Iayer (Dc) is dark brown. The surface part is charactenzed by
: 0\(1dation containing coral limestone, The N value of this Iayer is in general

- more than 50
Baru River

The soil proﬂie along Baru River was ﬁgured out from the resulls of core dr:llmgs _

- DB-7,DB-8, DB-9, DB-24, DB-25 and DB-26. -

In general, the upper part of .the boreholes was dominated by Embankment (B) or
Riverbed Deposit (Rd} and very soft Clay (Ac), while the lower _pa_rt is Hard Clay
layer (Dc), containing L5m lenSe of coarse grain Sand (Ds) at ihe borehole.DB-Q

- Riverbed deposit (Rd) consrsts of sand and clay and it is very soﬁ It was found at

the borehole DB-24 at 1.8 m deep from the ground surface

- Fmbankment (B) consists of clay, silt sand ravel in the upper part and masonry
in the lower part. Fhe average N value ofthis layer is 5 and more than 50 for the
upper and lower parl respectively The lhickness of embani\ment is about 2mito
7 m. ' '

- Very soft Clay (Ac) in general was found beneath the Embankment (B) and or

Riverbed Deposrt (Rd), consrstmg ofclay and sandy clay, very soft to soft with N
va!ue of 0to 10 and avcrage value of 6. The thickness of this Iayer is estrmated as

[7m. This Iayer contams a Iense of 1 ’] m thrck ofcoarse gram Sand

: iy
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=~ Hard Clay (Dc) is dark brown and the surface part is characterized by oxidation,
containing coral limestone and 1.4 m lense of coarse grained Sand (Ds). This
layer lies beneath the very soft Clay layer (Ac), from 22 m deep to the bottom of

the holes. The N value of this layer is in generat more than 50.

(4) Conclusion

-~ The project area geologically belongs to Damar Formation and alluvium deposit.

- Alluvium deposit is sedimented as river, lake, swamp, or coastal deposits. Each

type of deposft is physically and mechanically varied.

()
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TABLE 1.1.2 (1/3) MAP SYMBOLS (1/3)

e e———

A Triangulation point [TLFRIN | Market
@ GPS point rEEJ o Transformer house -
-] Bench Mark TTG o Bank -
e Miﬁor order fevelling \Cf)( Gas station
. | Spdl elevation @ Telephon_o!lice
Minor order BM _ ' E [& Governmeni office
== House.lBui!dir.\g @ Hdel _
@ Factdry | : f:r# - Main road v
{ L ' @ | Pubﬁc ha!!. | | f_::": ' Fl.oad:.-’zm
.. | Public station N ———*H—.—*ﬁ '} Aoadi-2m —-

C Mosaue : e Road under
L _ AoSqte T T | conslruction
& _ Church ' — - Footpalh
'S 1 . : ’ - . : ———— T . . )
é : Ternple L Median slrips
: : 7 g « o ° :
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TABLE 1.1.3 (1/11) COORDINATES OF CROSS SECTION POINT
(SEMARANG RIVER)

SEMARANG River (1/7)

T-1-6

[ NAME | NORTHING [ EASTING [ELEVATION] NAME | NORTHING | EASTING |ELEVATION]
SML-0 9231990.906]434391.309 0.189[SMR-0 | 9232021.922] 434513.780 0.619
SML-1 9231957.081]434397.736 0.065[SMR-T [ 9231992.745] 434520.580 1.043
SML-2 9231934.618434407.143 -0.040{SMR-2 | 9231963.636] 434527.795 0.775
SML-3 9231908.831]434438.626 0.472ISMR-3 [ 9231934.393| 434534.581 0.738
SML-4 9231868.036|434458.275 0.436|SMR-4 [ 9231906.043] 434544.603 0.890
SML-3 9231851.997[434473.771 0.985[SMR-5" {9231883.152] 434551.348 0.813
SML-6 9231832.522|434485.053 1.062|SMR-6 | 9231854.019] 434558.322 1.012
SML-7 9231808.089|434484.619 0.489§SMR-7 | 9231824 313 434562.822 1308
SML-8 9231783.763[434503.683 0.165|SMR-8~ [9231795.282 434569.542 1.333
SML-9 9231746.687[434504.371 0.3771SMR-9" [9231766.031] 434576.273 1.613
- |SML-10 9231725.021[434512.362 1.304§SMR-10 [ 9231732.929] " 434569.675 0.571
SML-I1 | 9231691.292[434523.065 0.933|SMR-11 | 9231707.526] 434590.044 1.695
SML-12 0231653.786[434528.856 0.420iSMR-12 | 9231678.523] 434597.769 1.688
SML-13 9231631.027[434536.868 0.403(SMR-13 [9231649.500] 434605.427 1.816
SML-14 9231604.749[434548.062 ~0.652SMR-14 | 9231616.910 434598.111 1.372
SML-15 9231577.850}434552.779 0.761[SMR-T5 | 9231587.407| 434602.597 1.398
SML-16 | 9231548.401}434559.831 “0.722|SMR-16 | 9231557.896] 434608.480 1.034
SML-17 9231515.162[434569.483 0.619]SMR-17 | 9231529.326] 434617.641 1.123
SML-18 | 9231482.355[434580.770 0.684|SMR-18 [ 9231501.122| 434627.972 1.532
SML-19 | 9231452.550[434593.191 0.565SMR-19 [9231474.087] 434640.809 1.818
SML-20 | 9231426.379|434603.674 0.475[SMR-20 [ 9231447.139] 434654.089 1.853
SML-21 9231402.645[434615.976 ~0.620[SMR-21 | 9231420.036] 434666.913 1.885
SML- 9231385.132[434613.822 2 249(SMR- 9231399.698] 434681.629 2419
21423 . 21423 R S
SML-22 | 9231373.580[434632.014 SMR-22 {9231392.775] 434680.497 -
SML-23 9231344.514]{434648.052 1.456{SMR-23 | 9231365.463] 434694.080 0.096
SML-24 | 9231314.750]434665.708 0.787iSMR-24 |9231339.477| 434709.014]  -0.038
SML-25 9231284.986[434684.967 1.128{SMR-25 |9231314.110] 434725.097 ~-0.007
SML-26 | 9231259.585]/434705.689 1.084|SMR-26 |9231290.933| 434744.126 -0.143
SML-27 | 9231236.804{434724 652 0.80S|SMR-27 |9231267.960| 434763.409 -0.106
SML-28 | 9231215.136{434744.707 1.029{SMR-28" | 9231244.570| 434782.130 -0.057
SML-29 | 9231193.162|434765.900 1.1468SMR-29 | 9231221.294] 434801.137 -0.073
SML-30 | 9231172.615[434784.882 1.386{SMR-30 |9231196.209| 434817.849 0.112
SML-31 9231150.515[434797.551 0.796§SMR-31 [9231173.103] 434836.911 017
SML- 9231128.079|434799.928 0.8644SMR- 9231166.694] 434842.564 T 0.225
31+8 - : 3148 N :
SML-32 0231127.773|434823.933 -~ 0.273ISMR-32 | 9231149.805] 434855.576 0362
SML-33 9231103.429[434843.113 - 0.2211SMR-33 [ 9231125.501] 434872.983 0.203
- [SML34 9231079.474|434862.800 0.2934SMR-34 [ 9231102.111] 434891.714 0.146
SMI.-35 9231046.754|434897.947 0.2130SMR-35 [9231082.947| 434914915 T 0.269
SML-36 9231030.495[434927.661 T 0.2431SMR-36 | 9231069.717] 434940.572 0.069]
SML-37 6231022.686|434962.230 -0.025iSMR-37 [9231059.380] 434968.962 0.182
SML-38 9231018.365[434992.509 0.326]SMR-38 |9231055.528] 434998.848 0.083
[SML-39 9231013.521[435020.950}" 0.185]SMR-39 | 9231050.055| 435028.361 ~0.079
SML-40 9231009.007]435048.892 0.215]SMR-40 | 9231042.832| 435057.323 0.183
SML-41 9231004.310{435075.731 0.208§SMR-41 | 9231038.373 435087674 —-0.047
SML-42 9230995.508|435097.183 0.154§SMR-42  [9231027.261] 435115.382 0.218
SML.-43 97230980.950[435117.372 0.238§SMR-43 " | 9231009.768] 435139.762 7 0.262
C[SML-44 9230963.158]435132.054 0.160ISMR-44 | 9230987.752] 435160.104 - 0.229
SML-45 9230942.105/435145358 0.130[SMR-45 {9230962.776] 435176.694 0281




TABLE 1.1.3 (2/11) COORDINATES OF CROSS SECTION POINT
(SEMARANG RIVER)

SEMARANG River (2/7)

[ NAME | "NORTHING | EASTING |ELEVATION] NAME | NORTHING | EASTING |ELEVATION]

CT-147

SML.-46 9230917.715]435160.666 0.337|SMR-46 19230937.345] 435192.602 0.256
SML-47 923089 1.4181435173.457 0.049ISMR-47 [ 9230911.735] 435208196 0.254
SML-48 923086:4.513]435191.707 0.115§SMR-48 | 9230886.519] 435224429 0.270
SML-49 9230838.394][435209.193 0.030ISMR-49 | 9230861.838] 435241.508 0.320
SML-50 9230814.1201435228.466 0.185§SMR-50 | 9230840.222{ 435262.630 0.293
SML-51 9230786.0291435245.314 0.123§SMR-St | 9230813.272] 435276.675] - 0.247
SML-32 9230763.951|435264.772 0.240{SMR-52 {9230789.293| 435294.733 0318
SMI.-53 9230741.061]435285.590 0.242[SMR-33 [9230765.834] 435313.519 0.282
SML- 9230725.246{435303.009 0.576|SMR- 9230755.372| 433327.738 0.283
53+17 53+17 _
SML-54 9230716.557/435315.016 0.303§SMR-54 [ 9230746.564] 435336.310 0.215
SML-55 9230699.884[435343.161 0.1538SMR-55 [9230731.002] 435362.002 0.205
SML-56 9230685.785[435371.370 0.3074SMR-56 | 9230717.061] 435388.553 0.248
SML-57 9230672.614]435409.431 0.162§SMR-57 | 9230706.646] 435416.690 0.315
SML-58 9230671.343[435453 818 0.161SMR-58 [ 9230708.157| 435446.746 0379
SML-59 9230683.760]435479.751 0.195|SMR-59 | 9230718.285 435475.534] 0.399
SML-60 9230689.2781435502.471 0.371§SMR-60 | 9230729.544] 435505.521 0.434
SML-61 92306$3.623435523.573] 0.1264SMR-61 | 9230717.187 435533.562 0.344
SML-62 9230673.502]435540.509 0.116§SMR-62 | 9230705.002| 435561.017 0.384
SMIL.-63 9230657.241{435563.097 0.3184SMR-63 | 9230687.640 435585.513 0.429
SML-64 9230642.924|435582.380 0.353SMR-64 | 9230669.040 435609.103 0.623
SML-65 9230624.271[435591.643 0.123[SMR-65 | 9230643.257] 435624.512 0.538
SML-66 9230604.328|435602.190 0.300ISMR-66 | 9230614.776] 435633.715] 0.391
SML-67 0230573.110/435612.480 0.188§SMR-67 [ 9230586.568] 435643.902 0.472
ISML-68 | 9230541.266{435628.714 0.284|SMR-68 | 9230559.965] 435657.754 0.455
SMIL-69 9230510.965|435652.899 0.290iSMR-69 | 9230535.782| 435675.514 0.380
SML- 9230502.748}435661.801 0.385§SMR- 9230528.277| 435687.055 0.268
69+14 ' 69+14
SML-70 9230492.374[435673.811 0349iSMR-70 | 9230513.946] 435695.944 0.246
SML-71 9230470.778/435697.687 0.413[SMR-71 | 9230493.248] 435717.753 0.141
SML-72 9230450.610{435715.508 0.363SMR-72 | 9230472.253} 435739.220 0.255
SMIL-73 9230425.398{435736.483 0.486]SMR-73 [9230451.199| 435760.765| . 0.266
SML-74 9230401.380{435760.528 0.120{SMR-74 | 9230435.484] 435786.501 0.187
SML-75 9230385.515/435790.930 0390§SMR-75 | 9230416.908] 435810.285 0.184
SML-76 9230368.491[435822.103 “0.434ISMR-76 | 9230402.341] 435836.660 0.149
SML-77 | 9230358.387[435852.046 0.556ISMR-77 | 9230390.512| 435864.202 0.117
SML-78 9230346.629[435875.225 0.581iSMR-78 | 9230380.924] 435892.659 0.270
SML.-79 9230333.067[435897.468 0.598|SMR-79 | 9230367.127| 435919.342 0.185
SML-80 9230322.322[435926.579 0.7771SMR-80 | 9230350.797] 435944.250 0.470
. {SML-81 9230302.840|435949.028 0.600JSMR-81 | 9230336.750] 435971.055 0.355
C[SML-82 | - 9230287.938/435969.381 0.622ISMR-82 | 9230319.768] 435995.743 0.320
© [SML-83 9230270.839|435991.285 0.692JSMR-83 | 9230299.202( 436017.596 0331
SML-84 9230252.127|436013.403 0.319§SMR-84 | 9230279.170] 436039.990 - 0342
SML-85 9230233.042[436035.850 0.3331SMR-85 | 9230258.978 436062.152 0.205
SML-86 9230212.470[436056.487 0.513§SMR-86 | 9230238.185| 436083.828 0272
SM1.-87 9230191.487|436079.744 0351ISMR-87 [9230216.311] 436104.623 0.287
SML-88 9230169.205/436109.642 0.368¥SMR-88 [9230197.262] 436127.300} - 0.443
SML.-89 9230151.930[436146.303 0.481JSMR-80 |9230187.266] 436156.113 0.488
SML-90 9230151.674]1436179.376 0.914]SMR-90 | 9230190.877] 436186.384 70.500
SML.- 9230147.854{436189.958 0.935SMR- 9230188.355] 436197.249 0.834




TABLE 1.1.3 (3/11) COORDINATES OF CROSS SECTION POINT
(SEMARANG RIVER)

SEMARANG River (3/7)

[ NAME | NORTHING

EASTING [ELEVATION| NAME

[ NORTHING | EASTING |ELEVATION|

T-1-8

90+11 oo+ _
SML-91 9230139.3541436198.710 0.600§SMR-91 |9230182.316} 436214.334 0.849
SML-92 9230130.104|436309.451 0.630{SMR-92" | 9230164414 436239.818 0.603
SML-93 9230120.251{436215.800 0.529ISMR-93 [92301537.186] 436252.364 0.145
SML-94 9230095.877]436212.180 0.309{SMR-94 [9230108.262{ 436260.720 0.157
SML-95 9230074.270436233.985 0.130{SMR-95 [9230073.712] 436265.959 0.186
SML-96 9230034.087[436226.520 0.4055SMR-96 [ 9230048921 436265.830 0.114
SML-97 9230029.531[436221.601 0.590§SMR-97 |9230019.809] 436259.017 0.037
SML.-98 9230004.119[436220.068 0.395ISMR-98 9229992346 436247.076 0.050
SML-99 9229974.250[436210.976 0.223ISMR-99 | 9229964.704] 436235467 0.075]
SML-100 | 9229947.305[436203.307 0.253ISMR-100 | 9229936.999] 436223.946 0.172
SML-101 | 9229920.287{436187.392 0.209SMR-101 | 9229910.643] 436209.618 0.164
SML-102 | 9229891.1511436175.221 0.388ISMR-102{9229882.739] 436198.441 0.561
SML-103 | 9229856.7731436164.172 0.T13ISMR-103 { 9229853.803| 436190.155 0.660
SML-104 | 9229820.585[436161.078 0.071SMR-104 { 9229823.841} 436139271 0.633
SML-105 | 9229779.1891436187.829 0.172{SMR-105 | 9229796.613| 436201.698 0.568
SML-106 | 9229757.8011436218.728 0.538(SMR-106 |1 9229783.163] 436228.517 0.624
SML- 9229762.064|436217.091 0.7221SMR- 9229779.1481 436240.711 0.778
106+13 ' ' 106+13 - - :

SML-107 | 9229747.021|436252.472 0.526§SMR-107 [ 9229775.320] 436257.586 0.719
SML-103 | 9229747.9611436287.256 0.1651SMR-108 | 9229774.500] 436287.610 0.664
SML-109 | 9229745.372]436311.350 0.136]SMR-109 { 9229770.495} 436317.375 0.586
SML-110 | 9229739.313]|436337.607 0.436§SMR-110 | 9229763.692] 436346.672 0.684
SML-111 | 9229725.871|436365.366 0.499ISMR-111 { 9229750.187] 436373.940 0.445
SML-112 | 9229715.803|436393.017 0.466§SMR-112 | 9229739.709 436402.140 0.378
SML-113 | 9229708.362|436422.629 0.7238SMR-113 [ 9229729.492] 436430.359 0.533
SML-114 | 9229696.079{436441.058 0.560]SMR-114 | 9229715.343] 436456.759 0.823
SML-115 | 9229680.837|436461.771 0.954§SMR-115 | 9229694.098] 436478.017 0.928
SML- 02729669.963|436468.381 1.621fSMR- 0229683.898] 436487.774 1.686
[15+14 115+14 -

SML-116 | 9229657.828|436479.091 [.281ISMR-116 | 9229670.489] 436497.983 1.477
SML- 9229651.091)436485.786 SMR- 9220662.031| 436503.142

116+8 _ : 116+8 .

SML-117 | 9229631.733}436495.184 0.861[SMR-117 | 9229645.458] 436514.217 0.893
CISML-118 | 9229610.4311436513.973 0.5481SMR-118 | 9229622.783| 436533.836 0.553
SML-119 | 9229587.145[436526.45) 0.571[SMR-119 | 9229596.559] 436548.722 0.630
SML-120 | 9229564.699(436535.307 0.5374SMR-120 | 9229569.544] 436561.384 0.772|
SML-121 | 9229539.374[436538.060 0.676§SMR-121 [ 9229539.244] 436563.026 0.829|
SML- 9229536.783{436537.709 - ISMR- 9229537.198{ 436556.391 1.028
12143 12143 S : L . .
SML-122 | 9229509.509{436535.962 0.715iSMR-122 | 9229510.262] 436561.219 - 0.847
SML-123 | 9229479.677{436534.524 0.996]SMR-123 | 9229480.335] 436560.438 ~0.905
SML-124 | 9229449 847{436532.258 1.670iSMR-124 | 9229450.353| 436559.697 1.058
SML-125 | 9220419.836]436531.658 CT1AS3ISMR-125 | 9229420.285) 436559.079 ~1.110
SML-126 | 9229389.944{436529.056 1.284[SMR-126 1 9229390.336] 436558.912] 1.076
SML- - 9229373.109]436527.640 1.607ISMR- 9229373.240] 436551.228 1.596
{126+17 S - §126+17 . ' AR
SML-127 | 9229355.520/436531.433 1.124]SMR-127 [ 9229360.281| 436552.926 a9
SML-128 | 9229324.065/436542.403 “1.078ISMR-128 [ 9229331.820] 436562.402 ~0.768) -
SMILL-129 | 9229291.540[436568.391 ~0.596fSMR-129 ] 9229308.202] 436580.836 ~0.690




0

_ TABLE 1.1.3 (4/11) COORDINATES OF CROSS SECTION POINT
(SEMARANG RIVER)

SEMARANG River (4/7)

[ NAME | NORTHING | EASTING

ELEVATION| NAME | NORTHING | EASTING |ELEVATION]

 {SML-171

T

SML-130 | 9229272,575|436596.163 0.663(SMR-130 | 9229291.277 436605.715 0.619
SML-131 | 9229256.374[436619.309 0.621§SMR-131 | 9229275.728] 436631317 0.637
SML-132 { 9229241.784{436639.607 0.689|SMR-132 | 9229257.600] 436655.057 0.633
SML-133 | 9229221.498]436656.183 0.733)SMR-133 | 9229234.304] 436673.882 0.632
SML-134 | 9229198.095}436672.628 1.099SMR-134 | 9229209.692] 436691.007 0.739
SML-135 | 9229176.378(436679.499 1.2148SMR-135] 9229181.281| 436700.485 0.917
[SML-136 | 9229147.143]436684 747 0.847SMR-136 | 9229152.013; 436706.926 0.999
SML-137 | 9229117.189{436691.136 1.384)SMR-137 | 9229122.754| 436713.445 1.131
SML- 9229103.846}436697.609 1.O70)SMR- 9229109.8871 436718.358 1.278
(137+14 : 137-+14 :
SML-138 | 9229084.648[436709.000 1.0030SMR-138 | 9229095.774] 436726.464 1.139
[SML-139 | 9225057.895[436729.762 0.9828SMR-139 | 9229072.294| 436745.240 1.174
SMIL.-140 | 9229035.153|436756.469 1.026§SMR-140 | 9229052.496 436767.796 1.187
SML-141 | 9229020.040]436789.783 - 1.O76§SMR- 141 | 9229039.958] 436794.997 1.223
SML-142 | 9229016.827]436825.525 1.232]SMR-142 | 9229036.558] 436824.754 1.362
SML- | 9229016.835[436849.515 SMR- 9229037.452] 436849.719
142+25 ' ' 142+25 : :
SML-143 | 9229015.675|436856.015 1.896ISMR-143 | 9229037.390] 436856.536 1.796
SML-144 | 9229017.425]436884.428 . 1L.486)SMR-144 | 9229038.781| 436884.682 1.220
SML-145 | 9229015.9591436909.626 1.861pSMR-145 | 9229034.770] 436913.258 1.337
SML-146 | 9229010.878]436940.345 1.690iSMR-146 | 9229030.749] 436943.777 1.290
SML-147 | 9229002.011{436967.253 1.624|SMR-147 | 9229024.936] 436973.194 1.287
SML-148 | 9228992.437|436987.047 1560 SMR-148 | 9229010.592| 436999.557 1.400
SML-149 | $228979.1031437009.787 1.553}SMR-149 | 9228993.816] 437024.441 1.394
SML-150 | 9228965.593|437018.363 1.492§SMR-150 | 9228967.193} 437037.069 1.493
SML-151 | 9228940.882(437014.981 1.609SMR-151 | 9228937.560] 437035.791 1515
SML-152 | 9228916.895{437007.311 1.616)SMR-152 | 9228909.012] 437026.840 1.615
C|SML-153 | 9228892.030{436994.459 1.660iSMR-153 | 9228882.509 437012.774 1.712
SML-154 | 9228873.462]436980.028 LO6TISMR-154 | 9228858.318| 436995.549 1.609
SML-155 | 9228859.933}436958.593 1.603ISMR-155 | 9228841.831] 436969.588 1.016
SML-156 | 9228338.552([436933.264 1.587)SMR-156 | 9228823.621| 436945.791 1.651
SML- 9228826.113{436919.618 2. 183)5MR- 9228811.471| 436933.647 1.820
156+17 - | o 156+17 - .
SML-157 | 9228818.661|436911.495 L.638ISMR-157 | 9228803.369] 436923.736 1.709
SML-158 | 9228797.330}436888.285 ~1.550pSMR-158 | 9228783.118| 436901.600 1.750
SML-159 | 9228775.558[436867.956| - - L.5S67T8SMR-159 | 9228762.281] 436879.909 1.793
SML-160 | 9228753.601|436846.474] 1.6478SMR-160 | 9228740.903 436858.765 1.785
SML-161 | 9228727.443]436825.364] - 2.3836§SMR-161 | 9228717709 436834.962 2426
SML-162 | 9228705.021|436804.996 2.070)SMR-162 | 9228695.845] 436814.285 1.936
© . ISML-163 | 9228685.3281436784.213 2.079ISMR-163 | 9228674.580] 436793.286 1.916
- . |SML-164 | 9228666.856|436761.292 2.087|SMR-164 | 9228655.498] 436770.191 2.038
SML-165 | 9228649.087|436738.379 2.0891SMR-165 | 9228637.062] 436746.540 2111
SML-166 | 9228635.493|436716.196 - 2.042)SMR-1606 {9228621.864] 436720.692] - - 2.289
[SML-167 | 9228624.561[436686.817 2.156)SMR-167 | 9228611.417] 436692.552 2,118
SML-168 | -9228610.930(436659.424 © 2.346)SMR-168 | 9228598.842] 436665.333 2.539
" ISML- - 9228607.253]436653.496 SMR- | 9228594.803] 436659.547
168+7 e - plosd+7 C :
SML-169 | 9228593.554[436633.578] - LI951§SMR-169 | 9228582.886] 436639.975 2.055
CISML-170 | 9228577.918{436608.199 1.984;SMR-170 | 9228565.614] 436615.230 - 2.052
9228564.369{436582.986 ~ - 1.896ISMR-171 | 9228551.383| 436588.651 2.085



TABLE 1.1.3 (5/11) COORDINATES OF CROSS SECTION POINT
(SEMARANG RIVER)

SEMARANG River (5/7)

T-1-10

435486.520

NAME | NORTHING [ EASTING [ELEVATION] NAME [ NORTHING | EASTING [CLEVATION]
SML-172 | 9228555.795[436556.980 1.971JSMR-172 ] 9228542.691] 436561.978 2122
SML-173 | 9228551.184[436528.152 2.043]SMR-173 [ 9228537.161| 436529.975 2.158
SML-174 | 9228538.960[436492.285 2.089ISMR-174 | 9228520.432] 436502.925 2.172
SML-175 | 9228307.559|436477.793 2.221iSMR-175{9228503.078| 436491.202 2319
SML-176 | 9228476.358|436472.422 2.333ISMR-176 | 9228473.310] 436486.355 2324
SML-177 | 9228453.729[436464.463 2.417|SMR-177 | 9228444.318] 436475.281 2342
SML-178 | 9228440.502|436444.305 2.356|SVR-178 [ 9228426.835] 436449.560 2.364
SML-179 | 9228436.284]436419.456 2376ISMR-179 | 9228422.179] 436418.985 2.356
SML-180 | 9228445.138}436402.787 - 2.398SMR-180 [ 9228435.626] 436392.422 2392
SML-181 | 9228467.851(436386.521 2.364|SMR- 181 | 9228459707 436375.065 2.252
ISML-182 | 9228492.941[436367.708 2.359)SMR-182 | 9228483.925] 436356.956 2.286
ISML-183 | 9228516.299]436343.006 2.8362SMR-183 19228504 863 436337.263 2.909
SML-184 | 9228523.036{436314.392 - 2.4403SMR-184 | 9228514.7590|  436308.960 2.437
SML-185 | 9228538.699]436286.240 2.319]SMR-185 | 9228525.587] 436281.073 2.392
SML-186 | 9228547.724(436255.977 2.380(SMR-186 | 9228533.598] 436252.029 2353
SML-187 | 9228527.470[436217.590 2.3981SMR-187 [9228523.492] 436231.810 2.460
SML-188 | 9228495.244[436214.440 2.355[SMR-188 | 9228493.962| 436228.744 - 2.506
SML-189 7| 9228465.645[436210.092 - 2.420]SMR-189 | 9228463.983| 436228.306] - 2.460
SML-190 | 9228436.492[436209.679 2.311SMR-190 | 9228434.024] 436223.757 2.543
SML-191 | 9228417.831/|436200.785 2.303§SMR-191 [9228405.484] 436209.335 2.483
SML-192 | 9228407.310§436175.540 2.258ISMR-192 | 9228393.667| 436180.111 2373
SML-193 | 9228393.288[436148.785 2.298ISMR-193 [ 9228384.326] 436153.026 2371
SML-194 | 9228389.041]436118.725 " 2.357ISMR-194 | 9228375.661] 436123.479 2.353
SML-195 | 9228378.219]436091 374 2.5841SMR-195 | 9228366.122] 436094.945 2.448
SML.- 9228373.206[436075.390 3.062|SMR- 9228362.830] 436077.588 2.998
l195+17 & 195+17 | . : . -
SML-196 | 9228368.897|436062 644 1.456]SMR-196 | 9228357.382| 436065.996 - 2.667
SML-197 | 9228360.941|436033.655 2.324ISMR-197 [ 9228350.711[ 436036.444 2.467
SML-198 | 9228352.305]436005.503 2.339iSMR-198 | 9228342.286| 436008.652( - 2.386
SML-199 | 9228343.340[435976.707 2.441|SMR-199 [ 9228332.966] 435980.030 2.371
SML-200 | 9228331.189]435948.427 2.502iSMR-200 | 9228322.470| 435952.758 S 2379
SML-201 | 9228313.727]435922.896 2.2864SMR-201 | 9228305.417] 435928.759 2.392
SML-202 | 9228297.095[4358597.954 2.223ISMR-202 | 9228288.740] 435903.614 " 2.286]
SML-203 | 9228280.707[435872.194 2.3200SMR-203 | 9228270.856] 435878.378 2304
SML-204 | 9228265.127{435847.967 2.488}SMR-204 | 9228255.504| 435852.629 2419
SML-205 | 9228253.006{435821.032 2.499ISMR-205 | 9228243.422| 435825.155 2.475
SML-206 | 9228242.460[435797.819 2.561ISMR-206 | 9228232.198| 435801.919 2.423
SML-207 | 9228231.952|435768.491 2.4354SMR-207 | 9228221.797] 435770.604 2.423
SML-208 | 9228224.782[435739.031 2.5421SMR-208] 9228214.326| 435741.609 2.393
SML-209 | 9228217.281[435709.743 2.4S3ISMR-209 | 9228207.377] 435712.424 2.449
SML-210 | 9228209.381|435680.498 - 2.428SMR-210 | 9228199.655] 435683.434 2.427
SML-211 | 9228202.978[435659.737 - 2.407ISMR-211 | 9228195.047 435660.068 2.439
SML-212 | 92238196.271435629.687 2.455iSMR-212 [9228187.179] 435631.088 2528
SML-213 | 9228191.409][435599.882 - 2.546YSMR-213 [ 9228181.310] 435601.750 2.554
SML-214 | 9228185.494|435570.930 2.574[SMR-214 [ 9228175.205] 435572345 2.600
SML-215 | 9228178.132[435540.039 2.612jSVIR-215 | 9228167.949] 435542.803 2.666
SML- 9228171.181]{435517.831 -~ 2.728ISMR- - [9228162.255] 435521.301 2.599
“ 215422 A . 205422 | oo b - _
SML-216 | 9228169.116]435510.938 2.754ISMR-216 [ 9228159.940] 435514.020 2.606
SML-217 | 9228157.623[435481.786 2.837ISMR-217 [ 9228148.061 2.531




SEMARANG River (6/7)

(SEMARANG RIVER)

TABLE 1.1.3 (6/11) COORDINATES OF CROSS SECTION POINT

[ NAME | NORTHING | EASTING |ELEVATION| NAME

NORTHING | EASTING [ELEVATION

Tl

SML-218 | 9228144.698[435454.780 2.774[SMR-218 [ 9228135.508] 435459.347 2554
SML-219 | 9228120.418]435427.749 2 7831ISMR-219 [ 9228121.043] 435433.014 2.672
SML-220 | 9228112.402]435402.084 2.747|SMR-220 | 9228104.334] 435407.753 2774
SML-221 | 9228093.528|435377.368 2.702|SMR-221 [ 9228085.475] 435384.485 2.735
SML-222 | 9228073.718[435355.062 2.675|SMR-222'1 9228066.030] 435361.838 2.939
SML-223 | 9228051.720[435332.465 2.830[SMR-223 1 9228044.325] 435340.330 3.291
SML-224 | 9228030.095[435312.728 2 906]SMR-224'} 9228022.207] 435321.294 3.462
SML-225 | 9228009.295[435292.751 2.890ISMR-225 | 9228000.809] 435300.381 3441
SML- 9228001.691[435285.820 3.5064SMR- 9227995.468) 435291.592 3.531
225+10 225+10 : _
SML-226 | 9227988.166[435271.362 2.848ISMR-226 | 9227931.278] 435277.814 3.006
[SML-227 | 9227966.769]435249.537 2.8508SMR-22719227959.674] 435257.122 2.924
SML-228 [ 9227945.281[435228.978 2.038ISMR-228 [ 9227938.119] 435236.454 2.961
SML-229 [ 9227927.794[435208.062 2.992lSMR-229 | 9227919.851] 435212.825 3.020
SML-230 | 9227923.901|435182.652 3.048iSMR-230 [ 9227909.978] 435184.658 3.038
SML-231 | 9227916.102}435154.444 306ISMR231 | 9227907.184] 435154.960 3.037
SML-232 | 9227916.941]435125.340 3.1718SMR-232 | 9227906.080] 435124.941 3.023
SML-233 | 9227919.021|435096.818 3.081[SVMR-233 | 9227909.467] 435095.170 3.058
SML-234 | 9227924.169|435067.982 3.130]SMR-234 | 9227914.959] 435065.742 3.094
[SMIL-235 | 9227930.654|435038.947 3.1061SMR-235 | 9227921.277] 435036.496 3.097
SML- 9227936.2311435015.157 3.281ISMR- 92279255521 435012.602] 3.473]
235424 . . ' 235424
SML-236 | 9227935.787]435007.346 3.186ISMR-236 | 9227926.534] 435006.927 3.183
SML-237 | 9227935.171{434976.835 3.261ESMR-237 [ 9227925.301| 434977.047 ~3.289
SML-238 | 9227932.388]434946.191 3.335ISMR-238 | 9227922580 434947.230 3.358
SMIL.-239 | 9227928.474{434916.773 3.321JSMR-239 [ 9227918.596] 434917.550 3.432
SML-240 | 9227928.699]434886.853 3.511ISMR-240 | 9227911.470} 434388.861 3.525
SMEL-241 | 9227919.322{434857.892 3.7161SMR-241 { 9227911.496] 434858.712 3.512
SML- 9227916.946|434843.687 4.116)SMR- 9227910.069| 434845.472 4.113
241413 - 241+13 .
SML-242 SMR-242{ _
SML- 9227875.655|434802.482 4.566ISMR- 0227868.294] 434813.118 4.984
242420 242420 :
SML243 | 9227851.327|434783.348 4.978|SMR-243 [ 9227842.839| 434797.177 5.027
SML-244 | 9227803.484|434755.389 4.831fSMR-2d4 | 9227801.267| 434771.643 4827
SML-245 | 9227765.424|434732.457 4.712[SMR-245 | 9227760.933] 434740.625 4572
SML- 9227739.638[434720.127 4_847|SMR- 9227732495} 434733.279 4.906
245428 | - B I - 245+28 :
SMIL-246 | 9227720.016|434710.227 4.6490SMR 246 | 9227712.299] 434724310 - 5.186
SML-247 | 9227675.868]434686.760 4 823[SMR-247 | 9227668.818] 434699.934 4523
ISML-248 | 9227631.6341434663.541 4.9250SMR-248 | 9227624335 434677.451 6.783
SML- -~ | 9227616.356{434655.388 4.666iSMR- | 9227610.547| 434670.583 1.962
24817 ) o o Cofd4gH17 | o _
“ISML-249 | 9227586.285]434646.545 4.9378SMR 249 | 9227581.527| 434667.860 4.873
SML- 9227563.1131434640.329 4.857ISMR- 9227557.934] 434664.255 4.672
249424 S : , 1249424 - S '
SML-250 | 9227539.317[434634.111 5.018ISMR-250[9227533.226] 434661.757 4.264
SML.- 6227515.016/434622.216 4.837|SMR- 9227495.154] 434651.517 5.051
250+27 B - L as027 A e :
SML-251 | 9227497.025(434610.775 4.933[SMR-251 | 9227481.575| 434636.039 4457




TABLE 1.1.3 (#/11) COORDINATES OF CROSS SECTION POINT

SEMARANG River (7/7)

(SEMARANG RIVER)

NAME | NORTHING | EASTING [ELEVATION] NAME | NORTHING | EASTING |ELEVAIION]

T-1-12

SML- 9227478.641[434600.600 5.040]SMR- 9227463.288] 434622.816 5.007
251421 251421
SML-232 | 9227446.703]434580.762 3.2440SMR-252 19227429477 434606.146 4.354
SML- 9227410.210[434560.056 5.210{SMR- 9227396.647| 434589.380 5.068
252442 252442
SML-253 | 9227400.693[434554.411 SA9LSMR-253 | 9227384.616] 434581.161 1.353
SML- 9227369.262|434536.994 5.523SMR- 9227350381 434553.254 5.077
253+36 - 253436 _
SML-254 | 9227358.935[434531.287 S.I6TRSMR-254 [ 9227346.940] 434550.513 4379
SML-255 | 9227313.711/434504.426 5.961SMR-255 9227303.256] 434525.004 4.621
SML-256 | 9227270.920/434479.815 6.066]SMR-256 | 9227252201 434522.780 5319
SML- 0227256.8041434472.099 5.882[SMR- 9227242.091] 434510.719 5.762
256+16 : §256+16 -
SML- 1 9227250.403]434467.462 6.318iSMR- 9227231.263 434513.154 o
256424 ' _ 256424 _
SML-257 | 9227222.513|434452.336 6.5730SMR-257 | 9227198.360] 434438304 6.452
SML-258 | 9227177.515[434427 686 6.8968SMR-258 | 9227150.840] 434448.92] 6.969
. {SML- 9227150.158]434414.376 7.066{SMR- 9227136.329] 434416.009 7.142
.{258+28 ' ' 258+28 : . _ : '
SML-259 | 9227146.388}434396.056 5.736]SMR-259 | 9227135.112] 434395.120 6.503
SML-260 | 9227149.556|434345.654 5.521§SMR-260 | 9227140.975] 434345410 5.681
SML-261 | 9227152.143{434297.011 6.580§SMR-261 | 9227142.195] 434296.031 6.420
SML- 9227157.9491434265.732 5.856SMR- 9227142.055] 434265.808 5937
261+30 ' 261430 '
SML- 9227158.4151434258.103 SMR- 9227142.332| 434258.790 5927
1261437 : 1261437 :
SML-262 | 9227153.503|434245.910 S.212§SMR-262 | 9227142.731] 434246.201 5.771
SML- 9227156.796|434205.145 SMR- 9227141.119] 434205.098 5.50%
{262+41 262+41 I
SML-263 | 9227123.153|434197.671 5.416§SMR-263 | 9227121487 434209.745 5.802
SML-264 | 9227073.913|434194.081 5.629]SMR-264 | 9227075.096| 434205.366 6.712
SML-265 | 9227025.879|434195.369] 5.300{SMR-265 | 9227020.900] 434203.943 5.396
SML-266 | 9226983.700]434168.395 5.376§SMR-266 | 9226973 .326] 434177.226 5.544
SML-267 | 9226965.064j434123.349 5.6448SMR-267 | 9226952837 434124.965 5.898
SML-268 | 9226960.768}434073.850 5.890SMR-268 | 9226944.799] 434074.281 5.882
SML- 9226965.267434052.897 9.861ISMR- 9226934.109} 434052.522 9.660
268421 ' 268+21 , :
SML-269 | 9226960.681{434034.423 8.521SMR-269 | 9226940.491] 434033.98] 3.602



TABLE 1.1.3 (8/11) COORDINATES OF CROSS SECTION POINT (ASIN)

ASIN River (1/2)

ASILBP  [9231128.081] 434799.670 0.890 ASIRBP ]9231128.661 | 134822.032 0.097
ASILI 9231108308 454802422 0.778 ASIRT  [9231111.905 | 434826.336 0.192
ASIL2 9231088473 434805.107 0.761 ASIR2  [9231090.378 [ 4134828.058 0.265
ASIL3  [9231068.660] 434807.802 0.781 ASIR3 [9231071.777 [ 133830.437 0.307
ASILY  T9231048.997] 134810223 0.730 ASIRE  [9231030.667 [ 434832.165 0511
ASILS 9231029950 434812.898 0.765 . ASIR3  [9731031.470 | 434834317 0308
ASIL6  [9231009.499 | 434815.950 0.792 ASIRG  |9231012.171 [ 434836.705 0.251
ASIL7 9230989.617) 434817.875 0.760 ASIR7  [9230992.955] 434810.639 0249
ASILS  [9230969.739| 434870.356 0.679 ASIRS ~ [9230972.377( 434843365 0.890
ASILS  19230950.065 | 434823.025 0.702 ASIR9 ~ [9230953.685 434847.627 1.279
ASILI0  19230930.287] 434825331 0.834 ASIRI0  [9230933.516 [ 434849.201 R
ASILTT ~ [9230910.371 [ 434827.724 0.328 ASIRIT [9230912.907 [ 434852 491 1.290
ASILIZ  ]9230890.510| 439830.047 0.739 ASIR12 19230893262 [ 434834.931 1.250
ASILI3  [9230870.602] 434832.207 0.753 ASIRI3 [9230873.034 | 454857.306 1.207
ASILI4 [9250850.708 [ 434834.590 0.849 ASIRI4 [9230853.602[434859.472 1.176
ASIL15  |9230830.845 | 434837.006 0.533 ASIR15 [9230833.557[434861.843 | - 1200
ASILI6  [9230811.004 (434839374 0.784 ASIR16 [9230813.618] 434864.275 1,179
ASILI7  [9230791.196] 434841.439 0.972 ASIRI7 [9230794.393 | 434866.566 1.020
ASILTS  |9230771 449 434843.972 0.838 ASIRI8 [9230774.128 | 434868889 [ ~ 0.993
ASILI9  [9230751.361] 434845.350 0.606 ASIRI9 [9230753.420] 434870.054 0.620 .
ASIL20  [9230731.486] 434847348 0.979 ASIR20 {9230732.8531434863.030 0381
ASIL21  [9230711.503 [ 434849.722 0.98i ASIR21 [9230712.769| 434371.526 0511
ASIL22  |9230691.698 | 434852 .624 0.752 ASIR22 |9230694.547 [ 434875.090 0.550
ASIL23  [9230671.856 | 454854.804 0.783 ASIR23  19330673.864 | 434875.779 0.526
ASIL24  [9230651.886( 434856.817 1.053 ASIR24  [9230654.140 [ 434877535 0526 |
ASIL25  [9230632.023| 434859.235 | .. 0.99] ASIR25 [9230634.039 | 434879.830 0.621
ASIL26  {9230612.066] 434861.173 0.972 ASIR26 [9230614.272 | 434881.965 0560 |
ASIL27 ~ |9230592.228] 434863445 | 0.534 ASIR27 [9230594.035 | 434834191 0.549
ASIL23  [9230572.369] 434865.882 0.771 ASIR2S [9230574.914| 434886.595 0344 |
ASIL29 . |9230532.441 | 434867.954 | 0.761 ASIR29 19230555.022 | 434888446 0518
ASIL30 9230532742 434870.387 0.776 ASIR30 |{9230535.088 | 434889245 0.363
ASIL3T  [9230513.037] 434874.200 0.194 ASIR31 |9230515.175 | 434894.08% 0.560
ASIL32 [9230492.966 | 434874.361 0.879 ASIR32 [9230494.396 | 434896.110 0.574
ASIL33 [9230473.100 | 433876.461 0.931 ASIR33 [9230475.036] 434897.332 0.548
ASIL34 |9230453.261] 434878491 | - 0.325 ASIR34 [9230455.453 | 434899535 0.571
ASIL33  [9230433.372( 434830.646 0.676 ASIR35 [9230435.741| 434901.500 0.572
ASIL36  [9230413.476 434882.858 0.621 ASIR36 [9230415.347 | 434903677 0.560
ASIL37  [9230393.609] 434885.065 0.627 ASIR37 |9230394.866 [ 434906.005 0356
ASIL38  19230373.757[ 434887.352 0.616 ASIR38 |9230375.6738| 434907.940 0517 |
ASIL39  [9230353.850] 434889.566 | 0.650 ASIR39 |9230356.036 [ 434910.160 0.519
ASIL4D  [9230333.385]432891.785 0.758 ASIR40 [9230336.101 [ 434911.501 0.786
ASIL40+14 [9230320.030[ 434896.487 0.265 ASIR40+14]9230321.170 [ 434908.457 0.426
ASILAL - 19230314.125[ 434892921 0.090 | ASIRAT [9230316.036 439914.304 0.633
- ASIL42 [9230294.6791 434897.800 0.251 ASIR42 [9230296.966 ] 434918.930 0.656
ASIL43  [9230274.782 | 434899049 0512 ASIR43 [9230277.170| 434920345 | 0.546
ASIL44  [9230254.908| 434901.347 | 0.480 - | ASIR4d [9230057.583 [ 434923353 0.560
ASIL4S  [9230235.021] 434903.194 | 0.575 ASIR4S 19230237521 | 434926.051 0572
ASIL46 ~ |9230214.812( 434904.877 | ~ 0.547 ASIR46 [9230217.636] 434928594 0.507
ASIL4T  [9250194.997] 434907.649 0.424 ASIR47 |9230197.772 | 434930.773 0.474
“ASIL48 - [9230175.080[ 434909715 0.382 ASIR48 [9230177.357| 434933252 0.500
- ASIL49 ~ [9230155.080[ 434911480 0335 ASIR49 [9230157.380] 434935.785 0.564
ASIL49+13 [9230141.679 | 434910.677 0.121 -~ TASIR49¥13]9230144.380] 434937303 0448
- ASIL30 [9230135.207] 434912.927 0.232 ASIR50 |9230138.033( 434936.975 0.149
~ASILSE - [9230115.331[ 434916874 |~ 0.526 ASIRST |9230118.471 | 434940584 0523 |
ASIL52 - [9230095.576 | 434919.616 0.337 ASIR52 [9230097.645 | 434943092 0.580
ASIL53  [9230075.473 (434921971 0.434 ASIRS3 |9230078.182[ 434945369 | . 0.568 |
- ASILS4  19230055.533| 434924.506 | -~ 0344 | ASIRSA [9230058.194 | 434947871 |~ 0.603
-~ ASILS5  [9230035.790 | 434926916 0.234 ASIRSS [9230038.699 ] 434950.141 0616
0.361 ASIRS6 {92300i13.760 0616 |

ASIL356

9230015.793

434928.960

T-1-13

434952505




TABLE 1.1.3 (9/11) COORDINATES OF CROSS SECTION POINT (ASIN)

ASIN River (2/2)

NAME _[NORTHING | EASTING [ELEVATION] NAME [ NORTHING | EASTING [ELEVATION
ASIL57 19239995091 [ 454931.796 | 0.470 ASIRST [9229998685 [ 434954983 |  0.766
ASILSS [9239976.795 | 434934651 | 0474 ASIRSS ™ [9229978.710 [ 434945.743 | 0.395
ASIL38+5 9229972302 34945315 | 0400 | ASIL38+3 [9329971.675 [ 139937309 | 0.337
ASIL39 [9239956574] 434933509 | 0.367 ASIR3Y | 9229955491 | 134942.660 | 0013
ASIL60 [9239936.133{ 434931363 [ 05326 ASIRGO |9239935.335 [ 434959914 | 0.243
ASIL61  {9239916.335[439939.046 | 0317 ASIRGI_[9339915.191 [ 451957.458 | 0.374
ASILG2 |9229896.556] 439976466 | 0.327 ASIR6Z [9239895338 | 434935229 | 6.264
ASIL63A 19229876358 434922350 | 0329 | ASIRGIA |9229875.361 | 434938304

ASIL6A  [9229360.655 [ 434918.768 | 0518 | ASIRGIA [9720858417|439923.8356 | 0.46
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TABLE 1.1.3 (10/11) COORDINATES OF CROSS SECTION POINT (BARU
RIVER)
BARU River (1/2)
BALBP | 9231395310 [ 455753.664 0.872 BARBP | 9231597431] 433837.088 0372
| BALOL { 9231579.885 | 435766.163 0.203 BARO! 9331577496] 133836.040 0.861
BALOZ {79331538.365 | 435766.196 0.161 BARO2 0231557431 433838.037 1.052
BALO3 | 9231337.100 | 435772.050 0375 BARO3 9331537370 435837.447 1.054
BALOS | 9231317.798 | 435777.765 0.194 BAROY 9231517.333] 433836.926 (116
BALOS | 9231494533 | 455784730 | 0.191 BAROS 9251497.438] 133836.838 0.920
BALOG | 9231479.025 | 435789.42] 0.190 BARU6 9231477407 433833.661 0.893
BALO7 | 9231445.112 | 435800.791 0.170 BARO7 9231457.822]  4358539.733 0.908
BALOS | 9231427.323 | 435805.913 0.160 BARDS §331438.704] 435845.604 0902 |
BALOY | 9231406.275 | 435812.099 0.158 BAR(9 9231419.654] 435851.789 0.920
BALIO [79231384.408 | 435806.811 0.386 BARIO 9251403.830 455868.101 1.206
BALIL | 9231369.855 | 433825.026 0.199 BARII 9231381.556] 1435863.872 0.925
BALT2 | 9231351.946 | 435836.920 0.232 BARI12 0231360.549] 435864315 0.863
BALI3 | 9731351.499 | 435843.449 0.151 BARI3 9231341.476] 435870.303 0.822
BALId | 9231313.817 | 435843.888 0.149 BAR14 9231322387 433876.274 0.814
BALIS | 9231297.610 | 435853.939 0.125 BARIS 9231303.309] 435832.244 0.827
BALI6 | 9231275694 | 433860.829 0.191 BARI6 9231284.199] 435888.159 0.823
BALL7 | 9231256.599 | 435866.955 0.130 BARI7 9231265.126] 435891.094 0.809
BALIS | 9231238.004 | 435872.750 0.177 BARIS 9231246.052] 435900.080 0.804
BALI9 | 9231218.938 | 433878.612 0.143 BARI9 9231226.947| 435905.985 0315
BAL20 | 9231196.816 | 435874.573 0.319 BAR20 9231213.064] 435927.742 1.258
BAL21 | 9231180.933 | 455890.929 0.139 BAR2I 9231188.785] d435917.956 03811
BAL22 | 9231160346 | 435897.440 0.106 BAR22 9231169.731| 435923.991 0.838
BAL23 | 9231142.750 | 435902.886 0.092 BAR23 9231150.649] 435929.952 0.321
BAL2M | 9231122.966 { 435908.884 0.113 BAR24 9231131.575| 435935.921 0.833
BALZS | 9231106235 { 435914.194 0.118 BAR2S 9231112.458] 455941.799 0.540
BAL26 | 9231084.486 | 435920.697 0.101 BAR26 9231093397 433947.808 0.310
BAL27 | 9231065.606 | 435926.871 0.073 BAR27 9231074 313| 435953.756 0.320
BAL2S | 9231045.173 | 435930425 | ~ 0.856 BAR2S 9231055.441| 435960.306] 0.945
BALZ0 [ 9231027205 | 435935.981 | = 1.887 BAR29 9231036.820] 435967.204 1.757
BAL29+8 | 9231018.881 | 435938550 | . 2.016 BAR20+8 | 9231029263 435970.111 1.957
BAL30 | 9231008.556 | 435944385 0.314 BAR30 9231015.861| 433970.127] -0.028
BAL31 | 9230993301 | 435945.445 -0.077 BAR31 9230997.107| 435976.845]  -0.021
BAL3Z | 9230979.808 | 435954.284 0118 BARG2 9230978.040] 435982.708]  -0.084
BAL32E11| 9230978063 | 435945.696 23876 BAR3Z+11| 9230965.281] 435998.914 2786
BAL33 | 9230953.325 | 435936.913 -0.046 BAR33 9230955.743| 435993.333] -0.159
BAL34 | 9230927.232 | 433965010 0.220 BAR34 9230937.623| 436001.804 0421
BAL35 | 9230%907.149 | 435971.575 0.204 BAR33 9230918.590| 436007.752 0273
BAL36 | 9230888.591 | 435977.489 0357 BAR36 9330899.498| 436013.554 0.228
BAL37 | 9230868231 | 435981290 | - -0.165 BAR37 9230830.460] 436019.599 0.143
BAL38 | 9230848977 | 433986.616 0.137 BAR3S 9230861.354] 436025.389 0.115
BAL39 | 9230825223 | 435976.413 -0.017 BAR39 9230842314 436031.369 0.101
BAL40 | 9230807.027 | 435982.704 -0.031 BAR40 9230822.803| 436036.422 0215
BAL4T | 9230787.604 | 435987.730 0.033 BARJI 9230804.196] 436043.252 0.049
BAL42 | 9230764.242 | 435985.562 0.097 BARA? 6230785.100}  436049.168]  0.059
BAL43 | 9230748.267 | 436000.398 0.130 BAR43 9230767.629] 436059.835 0.073
BAL4d | 9230732380 | 436016.438 0.389 BAR44 9230748.751] 436066.861] -0.070
BAL4S | 9230713.750 | 436029.863 0311 BAR4S 0230728.109| 4360638313 0.172
BALA6 | 9230694.419 | 456032.017 | ~ 0.016 . BARd6 9230709.009] 436074.166 0.180
BALA7 | 9230672345 | 436029.052 0.264 BAR47 9230690.088] 436080.474 0.386
BALA3 | 9230654.711 | 436035.235 0.0697 BARA4S 9230670.763| 436085.251 0.366
BAL49 | 9230634.970 | 436040.055 0.692 | BAR49 9230651.970] 436091.904 0295 |
BALSO | 9230620460 | 436060.160 -0.630 BARSO 9230633.149]  436098.828] - 0.352
BALST | 9230598441 | 436052.132 0.330 BARSI 9230614.285] 436104.937 0415
BALS2 | 9230584.783 | 436074.630 -0.090 BARS2 9230595.114| 436110.429 0.661
BAL53 | 9230565256 | 436084.657 | . -0.104 BARS3 9230376.093] 436116.066 0232 |
BALS4 | 9230543.431 | 436084.547 0231 - | BARS4 9230557.004] 436121.593 0.265
BALSS | 9230523878 | 436091.712 0.149 BAR3S 9230535.887] 436129177 ~ 0510
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TABLE 3.1.3 (11/11) COORDINATES OF CROSS SECTION POINT (BARU

BARU River (2/2)

RIVER)

T-1-16

| 436235069

NAME | NORTHING [ EASTING [ELEVATION] NAME [ NORTHING | EASTING JELEVATION]
BAL36 | 9230502441 | 436083.036 0.124 BARSG | 9230518.051] 456130.508]  0.636
BAL37 | 9230485444 | 436088.422 0.226 BARST | 9230499.577] 436137.810]  0.572
BAL38 | 9230470.587 | 436106.36+ 0.010 BAR3S | 9230480.418] 436143201 0.421
BAL39 [ 9250448.172 | 436104.928 0.381 BAR3O | 9230461.219] 436148.395[  0.241

_ BAL60 | 9230432453 | 436127.059 0.152 BARGO | 9250441.333] 436152.749]  0.242
BAL6I [ 9350414418 | 436132.763 0.388 BARGI 9230422.904] 436159265  0.393
BALG62 | 9230395.210 | 436139.850 0.173 BARG2 [ 9230404.676] 436168.073] - 0.338
BAL63 | 9230576.341 [ 436144.531 0.138 BARG3 | 9230385.511] 436173.601)  0.277
BALGY | 9230357.568 | 436149.571 0.060 BARG4 | 9230566.640[ 436179.745] 0271
BAL6S | 9230338.748 | 436156.130 0.105 BARGS | 9230347.456] 436185112  0.244
BALG6 | 9230317.373 | 436164.053 0.151 BARGG | 9230528.439] 436191413 0.229
BAL67 [ 9230299.875 { 436169.718 0.046 | BAR67 | 9230309.566] 436197865 0.297
BALGS [ 9250281918 | 436175272 0.130 BARGS | 9230290.591] 436204.087]  0.338
BAL69 [ 9230262.264 | 436181.188 0.200 BARGY | 9230271519 436210.129] 0.370
BAL70 [ 9230240942 | 436186.993 0.162 BAR70 | 9230248.472| 436211.525|  0.219
BAL70+13| 9230228.200 | 436190.314 0.695  |BARYO+13] 9230236.262| 456215.439]  0.778
BAL71 [ 9230220.781 [ 436194.242 0.603 BAR71 9230229.487| 436216.764] 0470 |
BAL72 | 9230207.764 [ 436211.975 0.124 BAR72 | 9230209.905| 436218.157]  0.205
BAL73 | 9230188.932 [ 436220.033 0.358 BAR73 | 9230191458 436226.745]  0.583
BALEP | 9230185.139 | 456220.935 0.664 BAREP | 9230180.132 0619
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