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Chapter 1

Introduction

1.1 About this “Volume V: Project Activities”

This report, “Volume V: Project Activities,” summarizes main activities which were
implemented by the JICA Study Team for the Study (hereinaftér mentioned as “the Study
Team”) during a 2-year study period broken down as follows: '

‘s Phasel (Identification of Exisﬁng Conditioﬁs) April 2000 — March 2001
s * Phase IT (Formulation of Master Plan) - May 2001 — March 2002

To achie\"c._ the above—mentioned bbjectives' is the ultimate goal of the Study Team;

however, all is in vain unless the master plan will be authorized and implemented by the

Iﬁdoneéiam side. Therefore, bcsi_dés formulation of master plan, the Study Team had

conducted numbers of approaches and activities from various aspects aiming toward the

acceptance and utilization of the master plan by local goVerﬁments and community people
. as the fundamental policy and plan for lots of proposed projects/programs.

The Master Plan was caréfully built up through the accumulated information and results of
these various activities and based on the analysis of the Study Team. But the final result
of the master plan explained in “Volume II: Master Plan” is not enough to properly
explain these activities and processes done by the Study Team that are inevitable to
formulate the master plan.

The purpose of this volume is not only to introduce each activity but also to provide
examples and some ideas to the government of North Sulawesi province, and its regencies,
municipalities, districts, villages and other provinces in the hope that they may formulate

better master plans for coastal management by themselves in future.




Final Report Vol.V / Study Activities

(2) Members and Assignment of the Study Team

Figure 1.1 shows work schedule of the Study Team, A total of 78 manmonths was
inputted to the Study Armed with their special knowledge, these members collected
'sccondary data and mfmmatmn, planned and conducted field surveys and interview

surveys, and analyzed survey resulis, then, mtegrated thejr ideas into one master plan.

In fmmulanon of a master plan for coastal management by local govemmeuts t_he

specialists should come from a mix of various f1clds and analym of many aspects are

required.
Figure 1.1 Assignment of the Study Team
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(3) Flow of the Study
Figure 1.2 outlines and shows the flow of the Study.

The Study Team commenced the activities on the 8" of April 2000. In Phase I, the Study
Team collected necessary data and information through field surveys, interview survey

and secondary data. -

In Phase 1I, the Study Team continued some work conducted since Phase I and also
proceeded to the formulation of the Master Plan.




Chapter 2

Study Orgamzatlon and_ -
| Cooperatlon W|th_ *

' ) Rel_atedAgencl;es |



The Study on the integrated Coral Re'ef Management Plan in North Sulawesi

Chapter 2

- Study Organization and
Cooperation with Related Agencies

2.1 Study Organization

In rcsponse fo the request of the Govemment of the Republ:c of Indoncs;a (GOI) the
Government of Japan (GOJ) has decided to conduct the Study on Integratcd Coral Reef
Managcmt,nt in North Sulawesi Province, Japan International Cooperdtlon Agency (J'ICA)

the official ag,ency respon131ble for the 1mplementatlon of technical cooperatlon plogmms of
_GOJ dlspatched the Study Team to Indones;a in Apnl 2000.

Structure of orgamzatlons related to the Study is shown in Figure 2.1

E Government of Indonesia : | l ] Government of Japan
Counterpart Agency . > Japan International JICA
: Ministry of Marine Affairs and Cooperation Agency | | Adyisory
[ National Steering Committes Fisheries(DKP) - : (JIC Comimittee

Local Counterpart Agency <——»| ~ Study Team
for facilitation of smooth implementation :

. : of the Study (BAPELITBANG) “InteCoReef”
Provincial Steering Commitiee 1 .

{
| CounterpartPersonne! J

Sub-Steering Committee TechnicalWorking Group
L Spaial Management Group . | t Natural EnvimnmenGroup'
E)oastm Resource use ManagenlentGruupI | Socio-economicDevt Grouﬂ
L Urban Rob[emMana;emeanroup | | DatabaseGroup |

L Watershed ManagementGroup ]

[ ManneWlldllfaManQementGroup |

~ Figure 2.1 Study Organization Structure

2-1
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(1) Steering Commitice

Ministry of Marine Affairs and Fisheries
(Departemen Kelautan dan  Perikanan

DKP) was the counterpart agency on the
Indonesian central government side. On
the other hand, Planning, Research, and
Development Agency Notth  Sulawesi
Province (BAPELITBANG) facilitated
smooth implementation of the Study as B
local counterpart agency, since most of the N \

work has been conducted in the local site of o 7

North Sulawesi Province

Indonesian side established two steering
committees, i.e., National Stcering
Committee and Provincial  Steering
Comumiitee. The members of each

committee were as follows;

National Steering Commitee supervised averall direction

Provincial Steering Gommittee facilitated smooth

of the Study

implementation of the Study

National Steering Committee

Center of Oceanology Research and Development (LIP}),

Ministry of Forestry and Plantation Estate (DEPHUTBUN),
Ministry of Home Affairs (DEFDAGRI),

Analysis and Applied Technology Board (BPPT),

{(BAPELITBANG North Sulawesi)

National Planning and Development Agency (BAPPENAS), (Chairperson)
Ministry of Marine Affairs and Fisheries (DKP), (Vice Chairperson)

Regional Planning, Research and Development Agency North Sulawesi

Provincial Steering Commiittee

BAPELITBANG North Sulawesi,
LANAL VI Bitung,

BAPEDALDA North Sulawesi Province,

Fisheries Office North Sulawesi Province,

Tourism Office North Sulawesi Province,

Forestry Office North Sulawesi Province,

Legal Affairs Bureau North Sulawesi Province,

Water Resource Management Office North Sulawesi Province,
Bunaken National Park Authority,

Faculty of Marine Science and Fisheries of Sam Ratulangi State University,
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Office of Land Rehabilitation and Soil Conservation,
Bitung Fishery Academy,

BAPPEDA Manado Municipality,

BAPPEDA Bitung Municipality,

BAPEDA Minahasa Regency

BAPPEDA Bolaang Mongondow Regency,

Table 2.1  Steering Committee Meetings

Year Date o Title Place

2000 May 1 1 National Steering Committee Meeting Jakarta
May8 | Preliminary Provincial Steering Committee Meeting Manado
May 27 1*Provincial Steering Commitiee Meeting Manado
Aug. 11 | 2™ Provincial Steering Committee Meeting Manado
Oct. 3 3 Provincial Steering Committee Meeting Manado
Oct. 24 | 4™ Provincial Steering Committee Meeting Manado

: Nov. 30 2™ National Steering Committee Meeting Jakarta

2001 Mar. 19 | 5" Provincial Steering Commitlee Meeting Manado
Mar. 22 3" National Steering Committee Meeting Jakarta
Jun. 22 4th National Steering Committee Meeting Jakarta
Jul. 5 6" Provincial Steering Committee Meeting . Manado
Sep. 25 | 7" Provincial Steering Committee Meeting Manado ~
Nov. 2 8™ Provincial Steering Committee Meeting Manado
Nov.6 | 5" National Steering Committee Meeting Jakarta

2002 | Jan.24 9" Provincial Steering Committee Meeting Manado
Jan.31 6" National Steering Committee Meeting Jakarta

(2) Technical Working Group

The Study involved a lot of coordination work with government agencies and foreign aid
agencies. At the beginning of the Study, three Technical Working Groups, namely, the
Natural Environment Group, the Socio-cconomic Development Group and the Database

Working Group were established.

Through joint cffort with working group members and the Study Team members, the

following outcomes were expected:

» to collect information and data effectively,

+ to facilitate discussion and exchange of information, opinions and ideas,
»  to build up the capacity of counterpart agencies to formulate the plan,

» technology transfer from consultants to counterpart personne!, and

« smooth implementation of the Master Plan after the project.

Major tasks of each Technical Working Group were as follows:

Natural Environment Group
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« environmental analysis of natural environment and natural resources

« examination of strategy of coral recf conservation

Socioeconomic Development Group

« present data analysis and evaluation of Community
+ upgrading of quality of life of Community

» enlightenment and dissemination activity

Database Working Group

» design of useful database and its
development

+ spatial analysis ulilizing GIS

-« maintenance and upgrade of
database

16

Database Working Group

The members of the Working Groups came from 13 agencies, including central agencies,
local agencies, academic institutes, NGOs and the Study Team members. The results and

outputs of Techunical Working Groups' were input into analysis of the existing conditions.

Table 2.2  Technical Working Group Meetings

Year Date ' Title Place
2000 May 9 Explanation of Working Group Meeting Manado
May 31 Socio-economic Working Group Meeting Manado
Jun. 10 Natural Environment Working Group Meeting Manado
(Analysis on coastal environmental problems)
Sep. 16 Database Working Group Meeting Manado
{Database situation in Japan/Result of Questionnaire
Survey)
Oct. 3 Socio-economic Working Group Meeting Manado
{Result of Rapid Community Survey/Selection of Technical
Support for Pilot Project
2001 Jub. 9 Socio-econamic Working Group and MNatural Environment Manado
Working Group Meeling '

(3) Sub-Steering Committee

During the Study of Phase I[, Sub-Steering Committees were established by Provincial
Steering Committee to analyze coastal problems and discuss formutation of the Master Plan
together with the Study Team. Five sub-steering committee were grouped as follows:

+ - Coastal Spatial Use Management group,

» Coastal Resources Use Management group
e Urban Environmental Management group
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+ Watershed management group _

+ Coastal Ecosystem and Marine Wildlife Conservation management group
Members of Sub-Steering Committees consisted of technical staff as well as some same
members of the Provincial Steering Committee.  The Sub-Stecring Committee meetings
were held uvsing the PCM (Project Cycle Management) method which is known as a

participatory planning method.

.Table 2.3 Sub-Steering Committee Meetings

Year Date Title Place

2001 Jul. 26 Problem and Objective Analysis Mesting for Manado
- Urban Problem Management Group, '

- Spatial Use Management Group, and

- Coastal Resource Use Management Group

Jut. 27 Problem and Objective Analysis Meeting for Manado
- Watershed Management Group, and
- Marine Wildlife Management Group

Aug. 13 Problem and Objeclive Analysis Meeting for Manado
- Spatial Use Management Group, and :
- Coastal Resource Use Management Group

Oct. 9 Issue Analysis Meeting for Manado
- Watarshed Management Group, and
- Urban Problem Management Group

Oct. 11 | Issue Analysis Meeting for Manado
- Marine Wildlife Management Group, and
- Coaslal Resource Use Management Group

Oct. 12 Issue Analysis Meeting for Manado
- Spatial Use Management Group

(4) HCA Advisory Comtnittec

JICA Advisory Committee members who are Mr. Masahiro Ohta, Senior on environmental
7 policy developm.ent advisor and Ms. Naoko Nakajima, government officer of Ministry of
Environment provided study direction and supervised the progress and the result of the
Study.

(5) The Study Team

In Figure 2.1, three organizations shown inside of bold line played a main role for
implementation of the Study. The Study Team was composcd of 18 experts from Pacific
Consultants International (PCI) based on consignment of JICA.

2.2 Other Major Meetings
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The Study Team has not only held regular
mectings with governmental otganizations but
held several ad hoc meetings as well.

The Study Team energetically tried to facilitate the
masfer plan through opinion cxchange at these
meetings, which are listed below.
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Table 2.4  Other Major Meetings

Year Date Title Place
2000 Apr. 24 Introduction of IC/R for BAPPEDA Manado
Jun. 16 Meeting with BAPPEDA-Minahasa for explanation of the Tondano
Study
Jun, 20 Meeting with BAPPEDA-Bitung for explanation of the Study | Bitung
Jun, 22 Meeting with BAPPEDA-Bolaang Mongondow for Kotamobagu
explanation of the Study '
Jun 27 Meeting with BAPPEDA-Manado for explanation of the Study | Manado
Sep. 15 Minahasa Kabupaten Task Force Meeting for Report of Study i Tondano
Progress
Oct. 28 Minahasa Kabupaten Task Force Mesting for Pilot Project Tondano
Nov. 2 Minahasa Kabupaten Task Force Mesting for Pilot Project Tondano
2001 Mar. 14 Explanation and Discussion of Progress Report | for Tendano
' Minahasa Regency
Mar. 16 Explanation and Discussion of Progress Report | for Manado | Manado
Municipality and Bitung Municipatily
Mar. 17 Explanation and Discussion of Progress Report | for Bolaang | Kotamobagu
Mongondow Regency
Jun. 20 Meeting with NRM/EPIQ, USAID for Zonation in Bunaken Jakarta
National Park
Jul. 19 Meeting with NRM/EPIQ, USAID Manado
Jul, 27 Ceremony {o Establish the Management Group for Pilot Raprap
Project, Raprap Village
Aug.10 Technical Meeting with related agencies for Pilot Project Manado
| Aug. 18 Beach Cleaning Contest Raprap
Aug. 20 Ceremony to Establish the Management Group for Pilot Basaan/
Project, Villages of Basaan/Basaan Salu Basaan Saiu
Aug. 24, | Zonation training with NRM/EPIQ, USAID Manado Tua
25
Sep. 4 Meeting with Bunaken National Park Board Manado
Oct. 30 Explanation and Discussion of Progress Report il for Bolaang | Kotamobagu
Mongondow Regency
Oct.31 Explanation and Discussion of Progress Report {| for Manado | Manado
Municipality and Bitung Municipality
Nov. 1 Explanation and Discussion of Progress Report 1l for Tondano
) Minahasa Regency
2002 Jan.24 Explanation and Discussion of Draft Fmal Report for Bolaang | Ketamobagu
' Mongondow Regency
Jan.25 Explanation and Discussion of Draft Final Report for Tondano
Minahasa Regency )
Jan.28 Explanation and Discussion of Draft Final Report for Manado | Mapado
Municipality and Bitung Municipality
Jan.30 Presentation to Governor of North Sulawesi Province and Manado
parliament members -
Jan.31 Technology Transfer Seminar Manado
Jan.31, GIS database demonstration and aperation skill transfer Manado
Feb.1 meeling
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2.3 Cooperation with Related Agencies

Coral area in North Sulawesi have been recently facing a crisis caused by inappropriate
natural resource use and spatial use. It is possible that the local economy could also feel
some negative impact because of the deterioration of the coastal environment, It is
important, therefore, that the users of natural resources and their surrounding areas,
including inhabitants, fishermen, developers, local govemments and non-government
organizations (NGOs), should be involved in planning process for coastal management in
order to devise a useful plan for coastal area users as well as a workable plan by the
stakeholders,

(1) Cooperation with Local Academic Institutions and NGOs

The Study has also sertously taken the role of coordination and cooperation among NGOs,
local academic institutions and local government agencies. NGOs whose concerns are
natural resources conservation and management, local universities such as Sam Ratulangi
State University (UNSRAT) together with local government agencies have been deeply
involved in each step of the study to aim for integration of each stakeholder’s interest and
for making a realistic and applicable master plan, and also for building the capacity of core
personnel in coastal area management.

The combined effort of the Faculty of Fishery and Marine Science of UNSRAT and the
Study Team made possible the holding of a workshop on Tourism and Coral Reef
Management in August 2000 as explained in Chapter 8.

Through this 2-year project, the Study Team was also able to obtain a lot of cooperation
with many professors of UNSRAT and assistance by NGOs as advisors and researchers.

(2) Cooperation and Coordination with Other Donor Agencies

In North Sulawesi province, many projects and programs related to coastal managefnent
have been implemented in the last 10 years and some are still currently on going. These
projects and programs were funded mainly by the World Bank (WB), Asian Development
Bank (ADB), USAID, AusAID, CIDA and the Japanese government. As of October 2001,
the Coral Reef Rehabilitation and Management Program (COPEMAP) funded by WB and
some other agencies, the Coastal Resources Management Project (CRMP: Proyek Pesisir)

2-8
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and Environmental Policy and Institutional
Strengthening Indefinite Quality (EP1Q), (these
two CRMP and EPIQ projects are under the
umbrella of the USAID-funded Natural Resources
Management Program I1 (NRM 1II)), and this
Master Plan Study for Coral Reef Management
funded by JICA have been currently implemented

in North Sutawesi.

In the past, there has been criticism that these multilateral and bilateral coastal area
management projects/programs have not been showing significant results, despite the fact
that millions of dollars have been spent in the last 10 years in the area. One of the reasons
could be that coordination among projects and programs has not been done well, so that
there has been very little ‘institutional 'me'mory’ accumulated through the whole experience
of project implementation. As a result, some projects duplicate activities or start from
scratch and do not build from the outcomes of previous projects. A number of expensive
and sophisticated equipment have been left after a project ends, and no one looks after those
- potentially useful treasures in their projects/programs. It is, therefore, very important for the

local government to put their efforts together and make the best use of the foreign money.

From the inauguration of the Study, the Study Team has been taking seriously the tasks of
coordinating and cooperating with existing projects/programs in the area. The Study Team
has a mindset that the nature of the study is not implementation of activities but direction
and preparétion' of step-wise strategics and approaches for implementation of coastal
management, so that other on-going and past projccts/programs definitely provide the Study
with precious input to formulate an adequate, applicable, and replicable master plan. For
instance, the Study Team is working together with CRMP and EPIQ at the field level.
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Chapter 3

Coastal Management Mapping

3.1 Background

It is possible for just about anybody to pbint out environmental problems, but at the same
time, is unable to show any evidence. Rumors and hearsay cannot be a basis for planning.
To realize both the sustainable utilization of natural resources and the conservation of
coastal areas, it is indispensable to introduce a management system based on scientific
data, Only scientific evidence can realize this kind of zoning process.

The Study is taking the scientific approach to analyze the natural environment condition of
the area by taking aerial photos which cover not only coastal water but also inland area,
analyzing natural conditions by several scientific surveys, and conveying the data into GIS.
This is the first trial in Indonesia to take aerial photos of such a wide area and to make a
detailed spatial analysis based on the photos.

That is to say, first of all, it is necessary to specify coastal area in North Sulawesi which
are important to be protected and conserved from the viewpoints of preservation of
~ ecosystem, sustainable marine productivity, etc., by conducting a preéise assessment
research of the target natural environment and ecosystem. This information is important,
valuable and effective for appropriate management.

3.2 Objectives

The Study Team developed coastal GIS and utilized it as a tool for analysis and
- formulation of a master pian in the Study. But cven after the Study, it is also expected that
local governments and related agencies will utilize and maintain this GIS database for
their administrative activities such as coastal resources management, environimental

- impact assessment, fishery development, conservation of coastal natural environment,
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infrastructure development, issue of development permission/authorization, and the land

use planning in the Study area.

Tagk of
Indones &n side

( «Province -l.minipality) . ; )
» Regency \ /
Year 2042 ~ - i
» Social Sitwation .
+ Dovolopment Demand - Spatial Use Map

e ™
L-s [ eonitoring & lhdatinglk/

Spatial '
Analysis

JIGk
Study Yeam

Source: JICA.Study Team

Figure 3.1 Utilization of Coastal GIS Database developed by the JICA Study Team

3.3  Methodology

1t is desired that the database should be always updated and reflected the newest present

condition.

In the s'tudy, the Study Team de.veioped coastal GIS database based on aerial photographs
taken by the Study Team. The Study Team also carried out field surveys in order to raise
the accuracy of interpretation and analysis of the aerial photographs.
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Important'informalion about the infand area in the study area, such as land use, vegetation,
and place of mudflow production type have been grasped through these aerial photographs.
A clearer picture of the conditions of marine life as provided as well, Digital data enabled
the gcneﬁ'ation of thematic maps of scale 1:50,000.

Then, the Study Team analyzed the thematic map data and finally created coastal
managemént zoning map.
3.4  Work Period

The Study Team started taking aerial photographs in July 2000 and conducted a series of
work as sh_oﬁ.'n in Table 3.1,

" Table 3.1 Schedule of aerial photography

No. " Work Hema Duration July August | 8spileinbar | Oclobsr | Novembar | Dacember
» MR A Lyonomo L 4o s L LR ]
___|AERIAL PHOTOGRAPHY o
4
i Mobe Rilons A
. [

T [Keral Bhotograply[1750,000 DEW) 35 BT s

LI ¥ S—
NET IDeposie R 3 . [=] o 1

5
27 | Contact pint (seis} Bl e
N L] -
2-3__ |2 bimes enfargament [ o 55
3

4 " |Pheloinded - | 5] -

B 7%” w | % -

3 [P PRty 000 Coier) | Do e

S0 5 2 7 [ S
31 |Oiwposdtive LB wi] _
14

3Z__|Contact print (Zselsy I T -

. 14

33 |2 Times eniargemant iA T o] i Ty T

3
34 {Pholo ndex o 3 i) T

CRTAOPHOTO & THEMATIC |
_|MAP DATA

i GRS coninol polnt suney

z Mo order fewllng
(37 [Pholo seanilng_

T [ T

5 Digllal teraln modal{1750,00G)

B8 Oribophoto {1760.80C}

I Themaiic data digitaizing

* After these work, the Study Team anhlyzed these data with GIS software. Analyzed data

was utilized for the process of formulation of master plan.
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3.5  Adtivities

The survey was conducted in cooperation wi“th PT Altas Bumi Semesta and Sam Ratulangi
University. '

* Sub contract — e
JCA Study < —— {Aerial Photo, GIS data preparation) .
- Team PT. Allas Bumi Semesta " Coordination

Air force I

I . (Ground truth Sea truth Survey)
A Facully of Marine Science and Flshanes Sam
Ratulangi University

Source: JICA Study Team

Figure 3.2 ~ Survey Organization
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Flow of the activitics are shown in Figure 3.3,

Process of
Coastal Management
Mapping and Zoning

Landform &
Selveconomy SeaArox lalend Arox

Dava'spmaal Pl
f I — B
B Landuse Map H

Source: JICA Study Team

Figure 3.3  Process of Coastal Management Mapping

(1} Aerial Photography Survey

Aerial photography survey was carried out from July to September 2000, which produced

two scales of photographs as follows:

e [:20,000 {or coastal area (colored)
¢« 1:50,000 for inland area (black & white)

3-5



Final Report Vol.V / Study Activitios

Totai lengih of flight reached 2,800 km and (otal number of pictures counted at 1,030
pieces.

R A T
T

E i o Y
" PO E - p oo r R
g PR AT AR A .
R A R R A R
£ / A R .
e Il

 (for black and white photo)

Figure 3.4  Flight line of aerial photograph
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The flying altitudes and other related information for each line are shown in Table 3.2.

Table 3.2 Schedule plan of flight line

. s ’ . ' . )

List of Flight Line (1:20,000 Coler) - List of Flight Line (1/50,000 B&W)

: o ) o : Number of
. - Numbar of N . . . . . Km
Uns  Holght Datumim)  Flyiex Helghtim}  Lins Distanos(Km) Exponturalocs) Line Hoight Datum{ra}  Flying Height{m) Line Distanca{im) Exposurefos)
. T — —_— - e e et e e e+ o ROSHTEIROR]
1 &m 3420 e 1 ! 00 8iso 218 7
3 & 3 2m 880 21 2 500 8250 27.6 ?
5 60m 20m w8 .. 2 - :
5 - B0m 3120m 1600 % 3 800 8450 736 17
13 60m 3200 4734 27 .
7 50m N2om 04 - 12 1 1050 8650 7.2 18
8 80m 3120m 4128 18 5 1000 8650 78.2 18
3 - 60m 3120m 3128 S
0 50m 3120m 2292 i § 1000 8650 18.2 13
H B0m 3120w 1836 10
12 5om N2 e 9 7 (000 8650 92.0 2l
13-1 £0ma 3120m 1432 ] ] 1000 8650 B7.4 wn
13-2 £0m 3120m 18356 10 .
n 60m 3120m 5104 a2 9 1000 8650 72 1"
15 80m 3120m 5704 2
18 50m 3120 1208 [ 10 1060 8650 tza . 1
1 ©os0m 3120m 2280 18 1 1000 8850 782 1
8 50 H20m 2160 i
18 m Nom 2578 i 12 1000 9850 182 i8
0 $0m 3120m 202 I
2 §0m 3420m 024 I B 1500 o1go 736 1
22 &0m 3120m 2342 £} 14 1300 8650 . 920 21
2 §0m 3120m 50 18 : .
n &0m - 3120m 496 %0 18 1300 8650 966 oo
I £0m 3420m 2180 18 . .
26 50m . 320m 21.80 16 18 1000 . Bes0 9.6
7 0 3120m 16.56 10 . 17 1000 8650 736 11
2 0m . B 54 n
7  éom 3120m w44 17 18 o150 o150 59.0 18
ES m 3120m oM 12 .
b i T2tm 440 " . 1} 1000 8650 - 6d.4 15
kH &0m . Al . 8808 38 20 1000 8650 69.0 16
n 0m 3120m 2208 13 )
au 0m 1120m 1268 8 oo 300 7850 8940 6
35 0m 3120m 396 C a0 : 7150 3
35 60m faFany 282 14 2 s o 2
23 200 75850 22 N - B
TOTAL 1129.76Km Blpos : TOTAL 1833.b0km 318 pos

The survey aircraft used in the work had airworthiness certificate. It was equipped with
all the essential GPS navigation system and photographic instruments. It had the requisite
photdgraphic cruising speed and operating range, a high rate of climb, good stability while
in-flight, good fiéld of view for visual navigation and a service ceiling at full load equal to-
“or higher than the highest altitude required for the survey.

Acrial cémera used for the photography was a precision aerial pho_tographic'survcy camera
with a precision wide angle lens (6 inches focal length) having a valid calibration repot.

The calibration report Was included :

¢ The Maker’s ser_ial‘number of the camera and the serial number of the lens;

. The coordinate of the principal point with reference to fiducical marks;

»  The radial distoﬁioﬂs of the image, with reference the principal point as
origin; - :

» . The célibrated focal length at 'which'thes_e distortions apply;

e The certificate as by whom and when the camera was calibrated;_

Aerial photography was conducted based on the following specification of work.

3-7
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D

2)

The photography was undertaken so as to provide complete stereo scopic
coverage over the specified area. _

The area was covered with straight strips of photographs having overlap of
about 60 + 5 percent. The sidelap (overiap of parallel strips of photography)
shall average 30 percent in consideration of difference of ground clevation in

this area, In the event of considerable variations in ground level, a reasonable

_ increase in the specified overlaps was accepted.

3)

4)
5)

6)

7

8)

9)

Crab shall not exceed 10 degrees or be such that stereoscopic' gaps in
photography resuit from it. '

Tip and tilt shall not exceed 5 degrees.

The centers of the first and the last ph()tograph shall fall outside the required
area boundary.

Exposure of photography was so that even in the shadows caused by
photographic relief, satisfactory identification of details is possible.

Where breaks in a flight strip are necessary the_minimum overlap between
segments of the strip was at least three (3) exposures. Any segment of a flight
strip resulting from neccssary breaks shall consist of no fewer than five (5)
exposures. :

Reasonable effort was made to obtain cloud free photographs and five percent
of clouds appearing in each photograph may be considered as tolerable. In no
case, however, shall clouds fall on a principal point or its conjugate.

All flight strips was centered as closely as possible over flight lines plotted. No
flight strip or segment of a fight strip shall deviate from its plotted position on
the flight map such that the resulting sidelap with any adjacent strip was less
than 10%. Failure of any flight strip or section thereof to meet these
requirements was a cause for rejection,

10) Attention of the Contractor is directed to all existing regulations concerning

restrictions and procedures on photography of classified installations and/or
reproducing, publishing or selling photographs of such installations.

Then, photo-processing was done by the following conditions. Each filin and each aerial
negative was marked clearly of the block type lettering approximately one sixth (1/6) inch
high and positioned so that each group is less than 1/8” or more than 1/4” from the related
image edge of the negatives, Each negative roll was numbered consecutively staring with
No. 001. End of cach roll was cléarly marked with:

Contract Number or Project Designation

Roll number, flight line number and photograph number
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Dates on which exposed, together with relevant negative numbers

- Serial number of camera optical unit and the principal distance as shown in the
calibration certificate

- Corrected height (not indicated height) above mean sea level at which exposed,
together with relevant negative number

Contact Prints was done by the following conditions.

- Contact prints from the negatives of the aerial photography was made on
double weight semimatte standard commercial grade photographic paper and
was trimmed with a margin of approximately one fourth (1/4) inch outside of
the photographic image including the space necessary to show the registering
instrument clearly.

- Special care was exercised to cnsure the proper development and the
thoroughly fixing of contact prints, All prints was cleaned and free from stains,
blemishes, uneven spots, light fog, and finger marks, and was thoroughty
washed to completely eliminate the hypo or any other chemicals, which would
impair their permanency.

In accordance with (wo times enlarged photos, The number of the two fimes enlargements
produced from 1/50,000 and 1/20,000 negative films was approximately 189 pieces and
326 pieces rcspccﬁvely. Supervisor of the JICA Study Team selected negative films for
'enl_argemcnt. As to Photo Index, a photo coverage index of the project area was prepared
" to check the overlaps and displacement of the flight strips against the approved flight plan.
The coverage index was a line index which was prepared on the master reproducible sheet.

Inspection and Re-flight was done by the following conditions.
- The contractor shall proc'ess'aerial films and mark single weight contact prints

immediately after the every photographic flight is completed in otder to make
preliminary inspection of the result and instruct re-flight, if it is needed.

- Quality Control Sheet to be used record of the result was inspected by
Supervisor of the JICA Study Team.

Preparation of digital orthophoto map and digital thematic data was performed according

to the following conditions and specifications.

Table 3.3 - Contents of work

DESCRIPTION OF ACTIVITIES QUANTITY - UNIT
GPS3 Control Point Survey 30 sl
____ MinorOrderlLeveling 200 " km
Photo Scanning . 377 pcs
Aerial Triangulation 355 mdis
1/50000 Qrthophoto Map o 20 sheels
1/50000 Digital Terrain Model 6000 km®
Thematic Data Digitizin
* see Table 3g.4 ’ 59 sheels
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Table 3.4  Layers for Digitizing

Sheet numbers of
1150,000 map grid

Geographic features Coastline 10 sheets

’ Contour

Spot height .

River, Lake and marshes, Swampland and

soon -

Tideland

. Road :
Soctal development Boundary, Land use 20 sheets

Public facilities ‘

infrastructure facilities

Commercial facilities

Harbor facilities

Community, preserve area

Road scheme, Development area
: N | Natural monument and culturai assets

Inland Vegetation, Soil erosion .| 10 sheets

: Precipitation, Seil, Slope, Danger area :

e Land assels animals -~ _

* Coastarea Coral reef, Fragment of death coral 19 sheets

Damaged point of coral reef

Sea floor morphology

Spawning spots of sea turtles

Fishing ground, Seawsed

Feeding area for Dugong

Jaotal 58 sheets

Large classification Small classification

Survey standards and map accuracy was as follows:

1 Reference ellipsoid . Bessel 1841 _

2 Coordinale system :  Universal Transverse Mercator (U.T.M.}

3 Map projection 1 Transverse Mercator

4 Original coordinate .- :  Indonesia 1974 = : ; :
. . Semimajor axis 1 6378160.0

" Reclprocat flattering 1 288.247
.- verlical Muka laut di Mamuju, Sulawesi
5 Sheetsize - S 1) :
6 Map scale : 1:50,000

- GPS Control Point Survey and pricking

1) Ground control point survey at newly established points for _obtaining- those
horizontal coordinates was conducted on thg basis of the existing control points.
Existing control points in the project area shall was used for aerial
triangulatiqn..Also' cxis'ting’ point to be used was pricked for identifying its
position on the two times enlafgement photo or contact print by either direct

pricking or eccentricity measurement if available.
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2)

3)

4)

)

New GPS control point was established at identifiable places such as road
junction or near the conspicuous field object so that pricking its position

* corresponds correctly to an object shown on the two times enlargement photo

or contact print, and marked with a circle, reference number by red ink.

The coordinates of the control points was computed based on the U.T.M.
System, '

The survey was carried out by using Global Positioning System (GPS). More
than three ( 3 ) sets of the GPS instruments were used. Accuracy of GPS
obscrvation was as follows: _ |
* Horizontal : & 10ppm x Distance ( 10cm / [0km ) in trigonometrical closure

® Vertical : 220ppm x Distance ( 20cm / 10km ) in trigonometrical closure
GPS observation sessions were pre-planned such that signals from more than
four (4) satellites can be received simultaneously; Furthermore, the following
criterions were kept: "

® QObscrvation was carried out simultancously at more than three (3) points.

. * Only satellites with a vertical angle of more than 15° were observed.

® Observation hours were more than 2 hours for 4 satellites or 1.5 hours for 5
sateilites.

* The observed data was used to compute the base lme vectors between
observed points. :

* Two selected check lines (base lines) should be observed for at least two (2)
hours unless the check line has been observed during two (2) separate

~ sessions and the result is acceptable

* Height of control points were obtained by using direct leveling of minoy
order. _

* Distribution map and index map of control points were made.

* Descriptions of GPS control points showing place name, coordination (X,Y
and Z, if avallab]e) sketch and photograph was prepared.

Minor -Order Leveling

1}

2)
3)

_.4)_

Minor order levelmg was carried out to obtam necessary elevation for aerial

trlangulat:on and orthophoto mappmg
¥inal proposed Ievehng route was selected on the aerial photos.

Preparatlon Usmg (2) two times enlarged aerial photographs all measurement
points anng the new }evelmg route was selected on the aerial photographs for
pnckmg every 400m — 500m mterval (road junetion, bridge, other consplcuous field

objects, etc.) before start field survey.

Observation

The observation was carricd out according to following method:

3-11
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5

Leveling shall start from and close to existing B.M.

In case where no exiting B.M. at end of leveling route, duplicate observation should be
done. |

Distancc in the observation between staff and instrument shall not exceed 80m,
Distance back-sight and foresight was equalized, |

The observer shall avoid reading of the'bqttom 10cm and top 10cm of the staves,
Temporary bench marks (;I‘BM) was marked by painting at approx.lkm intcrval on the

existing permanent structures.

* Accuracy of observation was within S0mm=*y 8.

¥ield notes was submitted.

Each measurement points by leveling was pricked carefiﬂly on the two times
enlarged aerial photds in the field.

Photo Scanning

1

2)
3)
4)

In order to prepare digital orthophoto maps, aerial photographs was digitiied as
raster data by using scanners, The scanners to be employed shall high-precision
film-scanners for obtaining precise measnrement on the orthophoto.

Resolution of scanned data was 1000 DPI in average.
Format of the data was JPEG or other standards in Indonesia.

Degradation of numeric scale due to image compression was avoided.

Aerial Triangulation

1)

2)

3)

4)

On the basis of the results of GPS control point survey and minor-order
leveling, the necessary photo coordinates of pass points and tie points for the
preparation of 1:50,000 DTM and orthophoto map was obtained.

For 1:50,000 panchromatic aerial photographs, block adjustment by
independent modeling method were applied. For 1:20,000 color aerial
photographs, strip adjustment by polynomial expression was applied.

Transformation parameter was caleulated in order to transform all the aerial
photographs into orthophotos.

In addition to the results of GPS control points and minor order leveling, the
ground control points derived from existing inap (GCP-MAP) was used to
meet consistencies in ovér]apping between digitized thematic map and
orthophoto. Coordinates of GCP-MAP was 'measured. on the éxisting maps.
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Position of GCP-MAP to be used in aerial triangulation was shown by JICA
Study Team.

150,000 Orthophoto Map

1)

2)

3)

4

Scanned aerial photo data was transformed into orthogonal-projection image
by using digital photogrammetric workstation (DPW) based upon the
orientation elements obtained in the aerial triangulation.

Image to be employed for the transformation was central part of the aerial

. photographs. Peripheral part of the aerial photographs shall not be used, as

larger geometrical displacement exists.

The orthophotos de';/eloped model by model was composed as one mosaic

image data, which covers all the photographed area.

The orthophoto map was output at size of 1:50,000 topographic map by using

high-resolution image printer.

1:50,000 Digital Terrain Model (DTMs)

1)

2)
3)
4)

5)
6)

DTMs was developed by measiring spot elevations at intersections of 500m-
spacing grids with DPW and/or stereo-plotters.

The format of DTM data was exchangeable.
Thematic Data Digitizing

Manually prepared thematic maps, which grid size corresponds to existing
1:50,000 topographic méps was digitized by GIS software.

The digitized data was structured as digita! data into each layer.

The structured data was expressed in a vector form.(Arcview shapc file) The
accuracy of digitized map data positioning was checked by superimposing on the

1:50,000 topographic map and orthophoto map.

Aerial photography, preparation of digitél orthophote map and digital thematic data was

conducted by P.T. Atlas Bumi Semesta which locates in Jakarta, Indonesia as a sub-

contractor under the supervision of the Study Team.
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{2) Ground trath / Sea truth Survey

In addition to the aerial photopraphy survey, ground truth and sea truth surveys were also
undertaken in order to ensure the precision of aerial photograph analysis.

The Study Team allalyzéd acrial photos for preparation of thematic maps based on tone of
color and pattern. The accuracy level of interpretation was increased by sea-truth and
ground-truth surveys. After this analysis, digitized m'aps were prepared on the above-
given scale of acrial photos. S

The minimum grid for aerial photo analysis is 2 x 2 mm on 1:20,000 scale for the coastal
Watér area and 1:50,000 scale for the inland area, so that accuracy Jevel is 50 x 50 m and
100 x 100 m for the respective areas. However, accuracy level of both mapc; should be
100 x 100 m based on resolving power of digitizer. '

The ground fruth/sea truth surveys were conducted at approximately 500 inland areas for
ground -truth survey and at approximately 500 coastal water areas consisting of around
2 000 check points.

The Survey was p'erformed in order to provide information on conditions of land use and
sea bottom for aerial photo analysis. The local consultant shall identify conditions of land
use and sea bottom on the field. Nomber of survey areas are as follows:

Land arca - : approximately 500 survey area

44— Survey area

Coastal water area  : approximately 500 survey areas

«4— Survey area

3 or 4 check point per each survey area

Gedd
A

; Landll'\dangrovc
.

o A TR BT AR A AR5

Coral reef  Reef edge
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The Survey areas were selected aftet preliminary aerial photo interpretation by the Study
Team, The local consultant conducted field survey based on the pré]iminary photo
analysis. Locations of survey areas were measured by GPS (Global Positioning System)
on the field. Procedures of Survey were as follows ;

- g0 to survey area (and check point) instructed by the study team
- measure position by GPS
- observe conditions of land use and/or sea bottom

~ - measure position by GPS again

At least one GPS rea&ing was taken at each survey area. In addition GPS reading was
taken from as many samphng locations as possible and also from prommcnt landmarks
allowmg precise location (e.g., jetues or other constmctmns that will appear in the aerial
photographs) '

The sea-truth and ground- -truth surveys were conducted by Faculty of Fisheries and
Marine Science, Sam Ratulangl State Umvers1ty headed by Ir. Laurentius T. X.

 Lalamentik as a local consultant under the supervision of the Study Team.
(4) Coastal Natural Erivironhicnt / Terrestrial Environme_nt Survey

: Coastal natural env'irdn'men.t S.urifey and Terrestrial environment sur\iey were conducted to
1dent1fy th? conditions of coastal envnomnents The data and information on cmal
COI]dltlonS shoreline forms, seagrass and algae, mangrove environmental impacts, land

" use and vegetatlons were obtained through becondary data collection, interview survey and

field survey usmg \/Ianta tow method and direct observation from shoreline and from boat.

(5) Preparation of thematic maps

The foilowing thematic maps were prepared based
on aerial ‘photos, field surveys and collected
secondary data.

: ] Themaffc maps are produced through
Integration of aerial photos, field surveys and
. collected secondary data
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Table 3.5  List of Prepared Thematic Maps
Major Divislon|  Subsection ltermn Data Style Base Map
Landform Land Coastline line 1/50,000 topographic map
Spot height point 1/50,000 topographic map
Contour line 1/50,000 topographic map
Main rivers nolygon 1/50,000 topogréphic map
Rivers line 1/50,000 topographic map
Traffic Road line 1/50,000 topographic map
. T Kabupaten & original source ,1/50,000
Social Administrative Kota polygon lopographic map
. Kechamatan original source ,1/50,000
Development boundary (district) polygon hopographic map
Desa {town) original source ,1/50,000
central paint polygon topographic map
Desa (town) oint original source, 1/50,000
central point P topographic map B
Other social " abstracting 20 points form Desa
development Communities polygon (village) ceniral point
. . : 1/50,000 topographic map,
Land Survey Vegetation & Lanq Vegetation & nolygon 1/50,000 B&W photo, ground
Use Land Use _ _
survey S
. . Land Use, Rainfall, Soil, Contour,
Land etc Soil erosion polygon Spot height : _
Rainfall point/polygon(Existing material {1/1 ,000,000)
1Soil polygon  |1/1,000,000 Soil Map
: _ 1/50,000 topographic map,
Sea Survey  [Coral reef, efc Coral reef, etc  Ipolygon/line [1/20,000 colored photo, sea
survey '

(6) Development of GIS

The Study Team dcvelopcd a Geographic Informaiion System (GIS) database based on
aerial photographs, ficld surveys, and existing data collection. The database has been

engaged in preparation of thematic maps, spatial analysis and coastal area zoning, The
Study Team held a technology transfer seminar in January 2002 in Manado. And then

transferred the technical knowledge of the entire system to the Indonesian counterparts. It

is expected that local governments / institutions in North Sulawesi Province continue to

maintain for sustainable management planning and utilize this GIS as the first component
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of the coastal environmental management information system even after the mission of the
Study is completed.,

(7 Spatial Analysis

The coastal environmental conditions were assessed by the above-mentioned process. 1t is
a first experience in Indonesia that spatial conditions of the coastal arca are identified,
Coral reef, mangrove and other conditions were identified widely in North Sulawesi.
Results of analysis are explained in Volume Il Master Plan, and Volume [II: Coastal
Environmental Conditions and Coastal Management System.

3.6  Data Reference
The list of 24 thematic maps of the coastal GIS are as the following table.

Table 3.6  List of Thematic Maps and sources

Title - |Source
Shoreline Forms : Field Survey, Aeropholos(Color)
Coral Reef Distribution Field Survay, Aerophotos{Color}
Seagrass & Algae Distribution Field Survey, Aerophotos(Color)
Mangrove Forest Field Survey, Aeropheotos{Color}
Nesly Beach of Seaturile Interview al the Sites
v Field Survey, Aeropholas(Color), Master Plan of Protection of Coastat Area
Fisheing Grounds {Notth Sulawesi 1997/1988, Department of Public Works, Direct General of
Coastal Environmental Impacis Field Survay, Aerophotos{Color}
Eilovation Topaographical Map (1:50,000 BAKOSTANAL)
Rivers and lis Watershed Topographical Map (1:50,001 BAKOSTANAL)
Slope Contour
Spil Classification Soil Map in Sulawesi (Center for Soil and Agro-Climate Reserch,1993)
Estimated Amount of Soil in Each Slope, Landuse, Seil, Rainfall
Information on the Coservation Areas of the Nosth Sulawesi Province (Department of
Protected Area Forestry and Estate Crops Provincial Office the Norih Sulawesi Province Sub-section of
Consarvation of Matural Resouces of the Marth Sulawest, Decembec 19981 -
Administrative Boundary Village, Boundary Map, Topographical Map {1:50,000 BAKOSTANAL)
Population Density (1999) BPS North Sulawesi N
Vegetation & Landuse Field Survey, Aerophotas{B/W)
Infrastructure on Coastal Zone Asropholos(Color)
Gold Mining Site Head of Mining and Ensfgy Depariment Office of North Sulawesi Province

Sﬁ;‘:;:‘:’ 1"3;;‘ in the Study Area by Potensi Desa 2000 {unpublished), BPS
Existing Tourist Facilities and Attractions |Aerophotos{Color) and Site Survey
Potenlial Areas for the Coastal Tourism
Development )

Coral Reef Management Zoning Map JICA Study Team
Mangrove Forest Managemen! Zening  |[JICA Study Team
Watershed Management Zoning Map ~ |JICA Study Team

Source: JICA Study Team

Time distance, Analysys by JICA Study Team
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Major attributes of the data are as the following table.

Table 3.7  Major Attributes and Data Source (1)
NO. |Pathname Data Name ?;:;: Contenls of Deta ::Ei:; L?:pl;:';ﬁ;’; Z;‘:::?"m Qriginal sources
i?ég%:%g‘ﬂ flarne_inside Poly i;:::'t:“s;;eet far the vhole 1 Feb-01 %l;;)}nsludy
Stc s [tame_outize Paly ;’r‘e":i:;:"“' fortha wholo | FebOl  [gor Study
1@!;‘6\8%\!2?318}\8 shifl_tmp Paly :x;ai,ﬁ:r;;zh?;afan;;;r;le 1 Feb-01 .]J_I;.‘;Swdy
I ] e S i N M v
iﬁgg?:ég;m Handang Poly  [The form of Tondsno Lake 1 Feb01 il;:;ﬁlsmdy
00T s oy ARSI | | o [JAT [ oy
:&iﬁ%‘g;Tm mapOt_talise poly  [The sheet of Map01 1 NowDR ‘:,Liﬁswdy Eﬁﬁ?ica‘ Map Bakostanst
i iNS-[&%OD\EL;(ATAB map02_manadotual fpoly  {The sheot of Map02 1 Now00 .:L(.;AmSludy E),_psggc"%;ﬂ“‘ Map Bakostanal
10 e 8 dmapn3_wari poty  |The sheet of Mag3 1 Nown  [3CASUIY  [TIPOSENEATME lpakostanal
T :’;TEEU%%\S;‘“B map0d_likupang  fosly  [The shaot of May0d i Noul  [Jo Sludy LE&&'E“‘ Map Bakoslanat
12 :gg%on\g(“m inapll5_lanawangko Jpoly  {The shest of Mapd5 1 hiow00 ‘:'g:nsm'jy &&%‘E“' Map Bakoslanal
1 :g{:i%;?)\g;(“m rapl6_manado poly  |The sheet of MapD6 1 Nov0O il::;\mswdy :’iu'sp‘;gé&g;nical Map Bakoslanal
14 ::E]‘fi]g\g?rm mapl?_bilung poly  {The sheel of Map(? 1 Nov00 .{’L(,;‘?nSludr A Logggg;ucal Map Bakoslanal
15 i:g?q%\gf‘m maghB_lenga poly  [Fhe sheel of Mapla 1 No+00 i ;ﬁfﬂsmdy :’Ioggég;ﬁcal Map {Bakoslanal
ng%g‘g;‘m mapl3_aniurang poly  The sheel of Map(9 1 Now00 iﬁ?ﬂswdf Ln’;gg&;ﬂcsl Mep Bakostanal
17 :?EE[%([;\[?‘,I(MAB map10_langowan poly  IThe sheet of Mapl0 1 NovOR ..ll_I::a.l:nSiudy Lﬁ;;g[r[ag?i:al Map Bakostanal
18 :gé%%gg‘?‘m mapll_sawangan  Jpoly  {The sheat of Mapi1 1 Nev00 :.LCaAmS“‘dy Log{o]%;ﬁ:al Map Bakus!an;—‘
19 iNS'LI‘EJEJ(S\;:\TAB map12_inobonto pely  [The sheat of Mapl2 1 N1 %EB(.;Ameudy :-"j;g?iul Map Hakosianal
X ig;%%g\g?‘m map13_bielang poly  {The shest of M2pi3 1 Nov0O #[::msmdy aﬁ‘%ﬁcal Map Bakostanat
2y RODATAR linaptd kotabunsn  fpoty  [The sheel of Maptd 1 Nopgp  [JOR Sty (‘,3;;'9'*9”“' M Beastanat
_—;:;EIEEIEE\%: :i mapl5_kelang poly Thi sheel of Mapl5 1 NoeO3 ‘]J_:ezazli‘:“:)' gl%ﬁ;ﬁcm Map Balostanat
Dacmmnie - [masteimandi ooty |The sheel of Mapts 1 Noo [ S T [Bskostana
24 \:;T;(;‘%\EDXATAB map17_kelamobagu {poly  |[The sheel of Mapl7 1 Moy :?E;Study ::gg{rlag)ﬂicﬂ Map Hakoslana!
:?Ei?q?)\gfmﬂ map!B_nvangan poly  fThe shaet of Map18 1 Now0 .J[liAmsmdr a%éﬁital Map Bk |
:gg%gg;Tm maptd_pindlosian  |poly  §The sheet of Map13 ¥ Now£0 #IE?AmS(udy 2%3%;8;““' Map Dakostanal
27 i:{:i%g\é);mﬂ map2d_onngunoi poly  {The sheet of Map?ﬂr t Nev 00 1153’:‘“ Study ;?jggg?ital Map Bakostanal
il :';Tpﬁgg}r?sﬁ\?ﬂ beach erosion priosily [eoly  jBeach Erasion 19 FebOt _Jrl::nSludy Lv:a(;s::;::lla‘:!:faﬁnlacliun ?[L?:;;Tgﬁ;;{g::tfﬂ of
2 :r;“:gé.g\DA\'AB bunaken nalicnat ooy The a8 of Bunaken 5 FebOt JICA Study Dal_a fram Bunakan i Bunsken Nafional Dark
o NTECODATA oaon i s bosncory 75 NEASTaty Do o o s
T park lin 4 |Tzam ationat P& hority  fAuthorily
kil mﬁgggﬁiﬂ coral ares poly  FThe whao'e area of coral reef 1 Feb 01 ,J'.Iec:r\nsmdy coral reel_all JICA Siudy Team
» :?E[:ggﬁ_;:ﬂ coral reef_all poly  §The 8!l data of corst reef 845 Nw{'l_llvi’ '.:.LZ':,lsmd’ Fisld Survay. olo) JICA Study Team
33 g&ggg}mﬂ coral_sna Poly Efarjrle:;?z:::::;if flor Feb 01 ._:_L(;Amswdy coral seef_all JICA Study Team
zenens -
%{Eg}\%}g coral_excellent Poly E{%EZ%E%%EE{{%E%‘E: a FebM E:EEE‘:::; coral zeef_all JICA Study Team
cs%g’:g:%ﬂ coral_gtfod Poly ];\Ber:_i"e:ﬂif:u:h:‘:tfoi 3t Feb-01 I}eca:st ) coral reef_all JICA Study Team
ASE\COASTAL coral_faw Paly ihe qood cund:ti;n inhabits 170 Feb0i foam Y cora reed_all JiCA Study Team.
___fégégg‘%{}g sand Poly g;:?:z'z;:{:{ : sand [ 1] Fab 01 '.:msmd’ caral resef_all JCA Study Team
ASELCOAS L |Forst_zoning o gamer 218 AugOl .;IeCaAmSlud'y raral raef_alf SICA Study Team
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Table 3.7  Major Attributes and Data Source (2)

Nurber . h
NO. |Pathname ata Marne Del?  eonignts of Deta of ] Ihelime ol Preparalion Orignal courcas
Type Records preparalion |agency
INTECODATAL |, [iEA Srady  [Fieid Suway. A
41 | ASEACOASTAL cyilure ) Poly |Pear or sewesd colure » | Hew00 Team Aciophotas(Colog JICA :5}11.1{1;11:2_
UNTECODATAS . JICA Study  |Fleld Sumvay, ”
0. .bos £
j ASE\COASTAL dagraded P_nly egtaded(pr. bomb fishing) 5; MowD Foam Hrerophotos(Celen) JICA Study Team o
NNYECODATAE . ’ - o JCASY e
4 ASECOASTAL died Bite faint  {The points of Oiva siles sa__. Ocld Teom . [Sita Surny _ HICA Sludy Team
NTECOWDATAL ., [The araa where dugons JICA Swdy  [Flald Survey,
_ Miasmconsra_ 490 P fwers witnesad 2| N0 e " Msiophotosioog_[1ASWTeam
NNTECOMDATAD N - JICA Study  |Field Survey,
1y eh
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Table 3.7  Major Altributes and Data Source (3)
Number .
Cola The firne of |Preparation .
NO. |Pathname Data Name ype Contents of Deta geca;,da preparalion [ayency Original sovtces
ANTECOWATAB | . X on A Btudy  [Rain fal Meteorological and
i e Poly  |Rainfall 8| Nl B Islatistica,October 1999 |Cv0grashycal Agancy,
Manado Stalign
UNTECOWDATAB | . L JICA Study ; ; : Centor fer Soil and Agro-
i 83 : ¥
a2 ASEVNLAND soil poly JSo# Nov-00 Tl(]tam Soil Map in Sulawesi Climate Aosstch
NTECCADATAR JICA Study  [corlaur by Spatial
i Cah-|
B3 ASEUNLAND . ?lnpa_sludy Poly  [Stope . 33A65 Feb-D1 Team Analysis of Arcview) JICA Study Team
induse, soil, rainfall,
po[INTECOIDATAB L) 0 ocion Poly  |Sail Grosion 501 | FebOl  [oCASMY | ine study by Spatial LICA Study Team
ASENNLAND Taam : A
_ Analysis of Arcvigwy | .
UNTECOWAYAB . JICA Study  [Topolographical Map § 7
ASEUNLAND road 2l Ll—ﬂf_ 3 Roads 500 Aug00 Taam 1:50 000} BAKOSTANAL
INTECOMDATAB | The eain rivers of lake JICA Study  {Tepolographics! Map :
_E ASEUNLAND rivar_poly Poly which have tanitory 12 Aug0 Team 150 0003 DAKOSTANA
UNTECO\DATARB | . K e JICA Study  [Tepolographicat Map .
o7 ASEUNLAND river_ling Ling  [Rwvers 17455 Augi0 Team (1:50 000) DAKOSTANAL
B mimm lurism resources Paint  [Turisum rasources 39 Oct-01 ‘TJ.LZ‘?n&UdY Sile Burvey JCA Sludy Team
\INTECO\DATABR JICA Study  [Topolographical Map .
ASEUNLAND walarshad Poly  [Walarshed 9 Fab01 Team (1:60 00 . BAKOSTANAL
“Aggi?%m walershed_lin Line  |Watershed boundary 8 Feb-01 .:I:‘a.l\msmdy watershed JICA Study Team
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9 ASEUNLAND walershed_zoning  [Poly zanes 8733 Aug-M Taam watershad JICA Study Team
Polansi Dasa (Podas)
Sensus 2000 dan
. Tha number of households ’ Manzhasa Regaacy,
&1 m&iﬁ?ﬁgﬂ dasa_family.dbf DBF  [of poverly family of vilages | 741 Feb-01 fé,‘.;nsmdy Bolaang Mongondew BPS Nonh Sulawssi
in sjudy area Regency,
Manadahunicipalily,
Bilung Municipality
PNINTECOWATAR Idenlify or no idenlfy nest JICA Study . . n
_i%_QSEvrélAND sualurlla. Gt DBf beach of seatudle i Mgl Intoriow al the sites LA Study Team

Source: JICA Study Team

After the Study, a data of coastal GIS with computer equipments were handed to
BAPELITBANG North Sulawesi Province. Work resulis of field surveys and original
data of analyses are kept as follows.

Table 3.8 List of Data Holder of Coastal GIS Work Results

Data

Dala holder

Negative films of aerial photo

Air force, Government of Indonesia

Contact prints 150,000 Black & White

BAPELITBANG North Sulawesi

Contacl prints 1:20,000 Color

BAPELITBANG North Sulawesi

Two limes enlargement contacl prints 1:50,000

Black & White

BAPELITBANG North Sulawesi

Two times enlargement contact prints 1:20,000

Color

BAPELITBANG North Sulawesi

" Photo Index Map 1:50,000 Black & White

P.T. Atlas Bumi Semesta, Jakaria

" Photo Index Map 1:20,000 Color

P.T. Atlas Bumi Semesta, Jakarla

Daily report and Flight repoit

P.T. Atlas Bumi Semesta, Jakarta

Camera calibration Ceriificate

P.T, Attas Bumi Semesta, Jakaria

GP3S contrel point survey

P.T. Allas Bumi Semesta, Jakarta

Minor order leveling

P.T. Atlas Bumi Semesta, Jakarta

_Phioto scanning (digital aerial photo data)

P.T. Atlas Bumi Semesta, Jakarta

Aerial {riangulation

P.T. Atlas Bumi Semasta, Jakarta

Orthophoto maps 1:50,000 {prinled out)

BAPELITBANG MNorth Sulawesi

" Orthophoto maps 1:50,000 (digilal data)

BAPELITBANG North Sulawesi (Coastal GIS)

Digital terrain model

BAPELITBANG North Sulawesl (Coastal GIS)

Digital themalic map dala

BAPELITBANG North Sutawesi (Coastal GiS)

Source: JICA Study Team
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41 Background

It is said that Illegal gold mining, excessive use of agricultu-ral chemicals / fertilizers, and
domestic waste water effect coastal But water quality survey implemented in the Study
-area in the past were focused on only specific small areas and not continuous but ad hoc
surveys. In order to realize cost effective coastal management, accurate assessment of the
water 'qliality'situation and scientific analysis are necessary. Under decentralization
regime, responsible agencies of monitdring of coastal water in local governiment are
BAPEDALDA and local laboratories, but their skills on water quality monitoring are less
than excellent. Under these circumstances, the Study Team conducted water quality
survey in cooperation with local agencies concerned.

42  Objectives

There were two purposes in carrying out the water quality survey this time. They included
the following: ' '

- To identify existing water quality conditions in the Study Area.

- To transfer coastal water quality monitoring techniques such as sampling and
water quality analysis skills to local governments in order to continuously carry
out coastal water quality monitoring.

To achieve these objccti'vcs, The Study Team sub-contracted with Environmental
Management Center (EMC: PUSARPEDAL Pusat Sarana Pengendalian Dampak
Lingkungan) to manage and supervise this survey. The EMC, located in Jakarta, is an
organization of BAPEDAL. The EMC as a technical supporting center for environmental
research has a wide range of activities to implement the major environmental programs set

by government. Strengthening environmental monitoring capacities across Indonesia is
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one of the EMC tasks, which include technology transfer of technical perspective to local
laboratoties,

BAPEDALDA organized a survey team with local agencies comprising, labox‘atéry'_of
Ministry of Industry, laboratory of Ministry of Public Health in cooperation with
BAPELITBANG North Sulawesi Province,

BAPEDAL
oy
JICA Study Tegm Sub contradi E lF:! H
ggg?g iln ation _ Techno!ogy'Trahsfer
BAPELITBANG BAPEDALDA North Sulawesi

Project
Coordination Laboratory Group

- Ministry of industry{BPP1}

- Ministry of Health(BLK)

'Figure 4.1 Survey Organization

Table 4.1  Members of Water Quaiity Survey and Technology Transfer

TEMC

Bagus Bina Edvantoro M.Sc. {Team Leader }

Siti Rohmah {Deputy Leader)

Niniek Triana W

Rita

Asrul

Heny Puspita Rokhwani

Alirida South

Ema Wila

Hafidz

Diah :

Masaoki Kobayashi (EMC, JICA Expert}

Hiroyuki Kurumiya (EMC, JICA Expert)

Yasuhide Hisamolo (EMC, JICA Expert)
BAPEDALDA North Sulawesi

A.Dondokambey

Dahri M. Tahir SE

Danso Ayhuan Spi

Neily Korah

Marhein, kawengian SE . .
Laboratory of Ministry of Industry {BPPI)

Meiske Lumingkewas

Amelia Walangitan, and other 3 slaffs
Laboratory of Minlstry of Health (BLK)

Dominggus

Ludya, and other 6 staffs

Note: Titles omitted from names
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4.3 Maethodology

To survey industrial wastewater, water samples, sediment samples and biological samples
were taken at rivers and river mouths of the basin where the gold refining factories and
agricultoral land exist nearby the watershed, And to survey wastewater from the urban
area, some points on the coastal area of Manado Municipality and Bitung Mumcxpallly

were selected. Locations of s‘amplmg points are shown in the table below.

Table 4.2

Locations of Sampling Points

Sampling Area

GPS location

Manado Area

Talawaari river
Tatawaan river mouth
200m from Talawaan river mouth

01 37'02N 124 52'13E

Tondano tiver
200m from Tondano river mouth

01°30"17N 124_50'65E
01°30°06N 124 50'18E

Bailang river
200 m from Bailing river mouth

01:30'43N 124u50'64E
01 31'28N 124 50'11E

Manado hay

01 29 20N 124 50'06E

Sario river .
200m from Sario river mouth

-0 2812N 124 5006E

01 28'54N 124 49'50E

Malalayang river _
150m from malalayang river mouth

01 27'53N 124 49'30E
01°27'67N 124 49'23E

Bitung Area -

Dancubu river
Danoubu river mouth _
200m from Danoubu river mouth

01°26"20N 125 07°21E
01°25'51N 125 07'52E
01°25'41N 125 07'92E

Bitunag Port (Bitung ferry pier)

01 26'20N 125 11'69E

Source : JICA Study Team
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4.4 Work Period

~ Sampling of water started on September 2001 and the final report by EMC was submitted
to the Study Team on January 2002.

Table 4.3 Work Schedule of Water Quality Survey

Activities September October December © Jdan.
: 2001 2002

Laboratory procurement

Survey and sampling 1

Analysis and technical fransfer 1

Survey and sampling 2

Analysis and technical transfer 2

Survey and sampling 3

Analysis and technical transfer 3

Data interpretation

O N oGP N =

Final report

Source : JICA Study Team
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4.5  Activities

The procedure taken in the conduct of the survey follows,
4.5.1 Sampling

Water sampies and sediment samples were {aken at rivers and/for river mouth of the basin.
Biological samplcs were also taken at river mouth and coastal water. To raise accuracy
and avoid singularity, the sampling was done one more time,

A number of sampling points of each area was selected with emphasis on the river water,
sea water and scdiment samples. Water samples were collected by Van-Dorn water
sampler under different depth (0.5 and 5 m depth). Sediment samples were collected by
grab sampling method on the bottom of the river and sea using Eckman — Berdge
Sediment Sampler. Sample containers and preservation were conducted according to the
standard method (SNI: Standarisasi Nasional Indonesia, National Standard of Indonesia)
which is normally used for general routine monitoring program. Quality control and
assurance programs were always included in each sampling activity, such as field blank
and field recovery samples. Sediment samples were placed in a plastic bag or polyethylene
confainers, All samples were placed in icebox and covered with ice during the
transportation to the laboratory. Samples were kept in a cooling room at < 40C and
analyzed immediately. Sample container and preservation technique of each parameter
was outlined in the following table.

Table 4.4 Sarmnpling Technlque for Each Parameter Used for the Survey -

No Parameter Analytical Preservation Sample container
method
1. Temperature Thermometer - -
2. | pH pH meter - -
_3. [510) DO meler(Horiba) - -
4. | TOC TOC meter 100 mL dark glass botile
_5. Transparency Sacchi Disk - N .
_6. | Suspended solid | Gravimelry ~_| Filtration and kept at 4°C | 200 mL poly-sthylens
_7. | Conductivity Conductivity meter (Hach) | - -
B Turbidity Turbidity meter (Horiba) Filtration and kept at 4°C | -
9. | Salinily Salinometer (Horiba) - -
10. | Total N UVlvis specirophotometer § Filtration and kept ai 4°C | 1 L polyethylene

11. | Phosphale UVivis spectropholometer | Fillralion and kept at 4°C | 100 mL glass botfle
12. | Coliform bagteria § MPN method Kept af 4°C 100 mi sterilized darl
: : glass bottle
13. | Organochlorine GCIMS Kept at 4°C 1 L dark glass bottle
pesticide :

14. | Total mercury Hg analyzer {cold vapor Acidified with HNO; (pH 500 mi dark glass botile
) {Hg) AAS) 1 £2)
_15 | Tolal NH3 Phenate method

Source: EMC
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4.5.2 Analysis ltems

General parameters were carried out according to the standard method (SNI) which was
modified by EMC. Total coliform analysis was determined by MPN (most probable
number) method. Total Hg content was determined by the method developed by Dr.
Hirokatsu Akagi (Minamata Institute , Ministry of Environment, Japan). Organochlorine
pesticide was analyzed by pas chromatography method after extraction and purification
sample procedure. All the analysis was conducted in triplicate and will also involve
QA/QC program such as blank samples, recovery samples and standard samples for
cvaluation of data reliability.

Sampling and analysis were for the following parameters:

(1) For General Parameters

a) Samples
*  Seawater samples: pH, Temperature, COD or TOC, DO, S8, Salinity,
Turbidity
¢ River water samples: pH, Temperature, COD, DO, S8, Salinity, Turbidity
b. Sampling Points (19 samples)

& Seawaler samples: 11 points
®  River waler samples: 7 points

c. Sampiiﬁg Layer

e Water samples: Surface water

(2) For Mercury Contamination

a. Samples |

*  Water samples: ' T-Hg, R-Hg
* Sediment samples: T-Hg, R-Hg

b. Sampling Points (30 samples)

*  Seawater samples : 9 points
River water samples: 6 points
*  Sediment samples: 15 points

¢. Sampling Layer

Water samples:  Surface water
* Sediment samples: Surface

_(3) For Pesticide
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a. Samples

°  Water samples: Organochlorine, Pesticides
& Sediment samples: Organochlorine

b. Sampling Points (29 samples)

*  Scawater samples: 9 points
*  River water samples: 6 points

¢ Sediment samples: 14 points
c. Sampling Layer |

*  Water samples :Surface water
®  Sediment samples: Surface

. (4) For Organic Water Pollution

a. Samples

*  Seawater samples: SS, TOC, Total-N, Phosphate, Total Coliform
¢ River water samples:  SS, TOC, Total-N, Phosphate, Total Coliform

b. Sampling Points (26 samples)

¢ Seawater samples: 13 points X 2 layers
¢ River water samples: 6 points

¢. Sampling Layer

©  Water samples :2 layers : Surface water and 5 m below surface) or
I layer of Surface water, 1m above the bottom
(In case the depth doesn’t reach 5m)

Brief methods of analytical procedure used in the laboratory is outlined in Table 4.16.

4.5.3 Technology Transfer

Technical skills for water quality sampling and chemical analysis shall be transferred to
the local government staffs by EMC survey members through joint work as “on the job-
training” involving selection of sampling points, sample collection in the field and
analytical practice in the laboratory, Samples collection was conducted together among
EMC, local laboratories (Laboratoﬂes of Ministry of Health(BLK) and Minisiry of
Industry(BPPI)), the Study Team and BAPEDALDA. The sampleé were divided in
accordance to the type of analysis which was performed. For general parameters and
domestic parameters, all the samples were analyzed by local Jaboratories after technology
transfer provided by EMC. While, parameter of total mercury (Hg) as w'ell_ as

4-8
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organochlorine pcqtlcldcq were analyzed by EMC hbomtory since the focal laboratory
rarely conduct the ﬂmlym of such parameters eslnccmlly for the sca samples, However,
the technical transfer was also given to the local laboratories for the above analyses by
EMC, so the menitoring of mercury and organochlorine pesticides could be carried on by
the local laboratory in the future, |

And farthermore, a technical guidance for sampling and analysis for marine monitoring
programs was prepared not only for the person who participated this survey but also for
staff in other laboratories in relation with the program of integrated coastal management in
the province, It is expected that this g_ﬁidance will be utilized by the local government in

North Sulawesi to continuously monitor the coastal marine as specified in the guideline.

4.6  Result of Survey

4.6.1 Water Quality in River
(N 'Watc_r sample

According to the quality standard for river water set by Government Regulation no.
2071990 regardmg environmental quality standard for B category (drinking water purposes
requiring the initial treatment), the permlsmbie value for a number of parameters are

outlined as follows:

Table 4.5 Standard of River Water

ltem ' Standard
- Temperature : normal # 3°C
- pH :5-9
- Dissolved oxygen 1> 6 mg/L
- Suspended solid : <1000 mg/L
- NH; - <0.5 mg/L
- Nitrate : <10 mg/L.
- Nitrite <t mg/L
- Mercury . <0.001 mg/L (1 pg/L)
- Aldrin and dieldrin 1 <0.017 mg/L. (17ug/l)
- Chlordane : <0.003 mg/L (3pgil)
- boT 1 <0.042 mg/L (42ug/t)

Source: Government Regulation No. 20/1990, compiled by EMC

Based on the results of analysis for river water samples, most samples for the
measurement of temperature, suspended solid and pH arc within the range of the quality

standard set by Indonesian Govcmm_e'nt, except the pH value for Sario river reached 10.52
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which was characterized by the strong odor of H,S. Similarly, concentrations of dissolved
oxygen in most river water samples fall in the permissible value, except in Bailang river
and Sario river where the concentration were found to be low 3.85 and 2.72 mg/L,
respectively and these sampling locations had high content of H,S. Total N concentrations
in the river water samples ranged between 0.48 and 6,07 Iﬁg/L. The government docs not
set the quality standard for total N, but it was set in the form of nitrate and nitrite
Therefore, the resulls on total N cannot be compared with the existing standard set by
Indonesian Govermment regulation.  Furthermore, the concentration of NH;y analyzed by
EMC was still below the quality standard. Concentrations of harmful substances in all
river water samples for mercuty and organochiorine pesticides (aldrine and DDT) are
under compliance of government regulation.

(2) Sediment sample

The government has not cstablished the
regulation fot river sediment samples yet, so it
needs lo be compared with the existing
conditions in other area in Indonesia or
regulations of other countries, The
concentrations of total mercury in rivers where
gold mining sites exist (South Sumatera, Jambt
and South Sulawesi) had a range from 20 to

2,120 ng/g dry weight basis. Furthermore,
permissible value for total mercury in sediment set by instruction October 28, No.119

instruction by Director of Water Quality Conservation, Japanese Environmental Agency is
25 ug/g (25,000 ng/g). '

Based on the results of total mercury concentrations sampled in North Sulawesi, it showed
that the concentrations in river sediment samples ranged from < 0.1 to 1,234 ng/g,
Generally, the results of river sediment in the Study area were considered to be lower than

other atea in Indonesia. Besides, the results were also much lower than the standard
cstablished by Japan.

4.6.2 Water Quality in Marine

(1) Water saniple
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According to the quality standard for marine water set by Minister Decree of
Environment no. 02/1988 regarding sca water quality standard in Indonesia, the

permissible value for a number of paramcters are outlined as follows:

Table 4.6  Slandard of Marine Water

ltem Standard
- Temperature 1 23-30°C
- pH 1 6-9
- Transparency 1230m
- Turbidity : < 30 trbidity unit
- Buspended solid 1 <23 mg/L.
- Salinity $ 10 Yoo
.- DO 25 myll
- NHs-N ;<4 mgfL
- NO;-N : None .
- Organochlorine : < 0.042 mglL {42 pg/L)
- Mercury 1 < 0.005 malL (5pgfl.)
- Coliform : < 1000 Cell/100mL

Source: Minister Decree of Environment no. 02/1988, compiled by EMC

The results on general parameters for most sea water samples including water temperature,
pH, transparency and dissolved oxygen (DO) are within the limit of permissible values,
cxcept in a number of sampling points where are found to be beyond the standard, such as
for water temperature at sampling pbints as follows: sea water about 200 m from
Danowudu river mouth (30. 1°C), Talawaan river mouth (30.3-31.6°C), Manadao bay (30,3~
31.4°CYy and Sario river mouth {30.5°C); for pli measurement at sampling location of sea
water about 200 m from Malalayang rniver mouth (pH vaiue wasl10.52). At several
sampling points, turbidity values were greater than the set quality standard including
Tondano river mouth (53 NTU), Danowudu river mouth (52 NTU), sea water about 200
m from Tondano river mouth (53 NTU) and sea water about 200 m from Bailang river
mouth (35 NTU). NTU are normally vsed as the unit of turbidity which stands for
Nephelometric Turbidity Unit. Salinity parameter at a number of locations were found to
be higher than regulation, such as sea water about 200 m from Danowudu river mouth
(34.9 °/), Bitung ferry pier (35.3 %), Tondano river mouth (33.3 %), Bailang river
mouth (35.1 %/,.), sea water about 200 m from Talawaan river mouth (35 “/,0), sca water

about 200 m from Sario river mouth (32.0 %/,,), and Satio river mouth (35.4 *o0).

Suspended solid measurement at several sampling points is indicated to be higher than
criteria in the regulation il'wo!ving Danowudu river mouth (58.0 mg/L), Tondano river
mouth (35.5 mg/L), Talawaan river mouth (25.0 mg/L) and the valuc was becoming much
higher when sampled on 02 November 2001 with the result as follows: Danowudu river
mouth (852 mg/L), Tondano river mouth (167 mg/L), Bailang river mouth (205 mg/L).

The results of total N in all sea water samples are found to be greater than the Japanese

4-11
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environmental quality standard (0.2 mg/L) and the concentrations of total N in the samples
during the survey ranged from 0.48-6.07 mg/L. Similarly, the content of total P in most
sca waler samples are higher than the Japancse environmental quality standard (0.02

mg/L) and the concentrations of total P in the samples collected around Manado ranged
from 0,01-0.38 mg/L.

Concentrations of harmful substances in all river water samples for mercury and
organochlorine pesticides are under compliance of government regulation. However, at

some sampling points the concentrations of

s organochlorine pesticides in sca water samples
m\-ﬂl'“ i ’
o

., Vere greater than the regulation from other
“ % countries, such as concentrations of DDT which

2 i e s )
ot 2t ie X ) bgong g 8 %. .
“a M&&é i"';;;_m;.,;;?

was recommended by standards from ASEAN
and Hawaii was 0.13 pg/L. While, the sampling
locations where DDT contents are higher than
above standard including Baiiang river mouth
(0.689 pg/L) and Manado bay (0.198 ug/L).

Marinc cnvironment quality set by Florida
Government  has  more  stringent mer_cﬁry
standard which should be less than 0.025 pg/L.
It showed that many sampling places in Manado

has greater concentrations of Hg than the value
set by Florida Government inciuding Tondano
river mouth (0.11 pg/L), Talawaan river mouth (0.59 pg/L), Manado bay (0.15 pg/L) and
Malalayang river mouth {0.18 pg/L).

(2) Sediment sample

The Indonesian government does not establish the regulation for sca sediment samples yet,
so it needs to be compared with other area in Indonesia or the regulations of other
countries. Samples taken at sea sediment of Jakarta bay in 1996 had a range from 130 to
1,630 ng/g dry weight basis. Sea sediment samples collected far further from the shoreline
in thousand islands in 2001 had a range from 6 to 1,730ng/g dry weight basis. The survey
results of concentrations of mercury in sea sediment samplcs. in the Study area ranged
from 0.1 fo 768 ng/g were lower than sea sediment levels surveyed in Jakarta bay.
Besides, the results were alsc much lower than the standard 25 ug/g (25,000 ng/g)
established by Japanese Govemment..(October '28, No.119 instruction by Director of
Water Quality Conservation, Japanese Environmental Agency)
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4.6.3 Outcomes of technology transfer

(1} Capacity building of human resources

a)

b)

Knowledge of local government on
the sampling activity cspecially for
sea water survey was improved with
regards to selection of sampling point,
field «data  recording,  sample
collection, sample handling, sample

preservation, sample transportation

Survey was conducted in cooperation
with Local Laboratories

Local laboratorics (BLK and BPPI) Photo: JICA Study Team

gained the ability to analyze a number of paramecters particularly for seawater

and sample storage.

and sediment samples. Presently, both laboratories are able to analyze TOC,
Total N, Total P(or Phosphate) and total mercury either in fresh or sea water
samples as a result of technical transfer from EMC. . The other general
parameters had also been handled by local laboratories, which consists of pH,
temperature, conductivity, turbidity/transparency, salinity, and DO, and total
coliform. However, the analysis of organochlorine pesticides still needs to be
upgraded for local laboratorics due to limitations of laboratory accessories,

glassware and instrumentation.

Technicai skili on the program of
quality assurance and quality control
(QA/QC) for sampling and laboratory
practices had also been provided in
order to produce highly reliable data.
The practices started from sampling,

washing, cleaning, chemical preparing,

sample pretreatment (blank, recovery Transier (o Local t aboraloris

Technology
sample, replicatc samples), standard
curve for calibration, analytical result and simple statistic calculation (standard

deviation and percent recovery).
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(2) Laboratory tools assistance

In accordance with a number of glassware and chemicals required for this survey, these

were handed from EMC to tocal laboratorics after this survey as below:

Glassware: sepatating funncl, extraction bottle, conical flask (for pesticide
analysis) and others, :

Chemicals: SnCly, KMnQ,, ascorbic acid, some microbiological media and
others.

(3) Comments on technical transfer |

a)

b)

d)

Coordination between local laboratorics and BAPEDALDA needs to be
strengthen for the implementation of monitoring on environmental quality

programs, especially for the management of coral reef in North Sulawesi.

Routine training for local labot‘atofy on the practice of sampling and analysis
needs to be undertaken to review the knowledge and skitls so they can keep and

maintain the high precision and accuracy data.

Power generation in laboratories should be sufficient for daily operation in order

to prevent the power failure, which potentially causes damage the analytical

instruments in the laboratory.

The distillation apparatus for water
needs to be upgraded particularly for
gencrating distilled water for the
analysis purposes such as mercury,

metals, sulfate, phosphate, etc.

Chemical storage needs to be more

attention, as this would affect the ) AR :
Routine training is required o review
' the knowledge and skills

deterioration and life of chemicals.

A number of supporting accessories need to be procured for pesticide analysis in

the laboratory such as shaker, rotary evaporator, some glassware and others.
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Table 4.7 Resuit of Basic Parameters 1 (by Local Laboratories)

Sampling sites |Sampling Point Detail of { Suspended solid | TOC | Total N | Phosphate | Time . Water Colour . | Transparency | Conduclivily | Sailnity | Turbidity | DO
Climgte Odour pH
depth () (mo/} (mgl) | (mgh} ] Mg | wiTay temp £3) {m) wsiem) 1 Ched | NTU) | {marl)
1 Shung
(0e:18,2001)  {Danowudu tiver 0.3 480 38 | 138 0.18 1325 fair .1 fansparent | odourless | 8.44 - 02 0.1 23 7%
Danowudu river mouth 0.3 53.0 457 | 082 0.23 14,45 fair 272 | Tansparent | odouriess § 7.74 - 02 <0.1 2 §.38
200 m from Danowudu river mouth 03 25 484 | 067 0.54 15,15 Jair 285 | fensparent| odoudess | 8.18 - 523 B0 <f 652
30 2.0 388 | 3 304 152 fair 28.8 | fansparentt odourless ¢ 8.22 - 52.4 3%5.0 <i 7.18
Bitung farry pier 03 3.0 378 1 078 083 12.02 fair 28.0 ‘ransparent § odoudess | §.37 - 51.5 340 <i 568
33 6.0 388 § 418 0.02 1215 fair 287 fansparent | odouress | 8.25 - 52.1 30 <4 5.68
Il Manade
{Oct18,2001)  [Tondano tiver 03 . - - - - - - - - - - - - - -
290 - - - - - - - - - - - - - - -
Tondane river mouth 03 35.5 178 107 008 9.10 fair 264 transparent foul 7.78 18 Rz 150 g 577
35 350 1.18 1.56 0.11 920 fair 280 | fransparenl foui 7.50 18 38.7 250 2 550
Bailang river 05 - - - - - fair - fansparent | odourless | - - - - - -
Saitang river mauth 03 %8 430 1 Q8% 03 255 tair W00 | Tansparent | odourdess | 788 13 10 240 4 818
35 125 382 | 18 0.04 10.02 fair 200 | fensparent | edowdess § 8.08 15 513 3.0 5 £.14
Taigwaan fiver 0.3 &5 583 1 048 3.08 11.30 fair 308 fransparent | odouwless | 6.89 05 78 0.8 3 £.66
Talawaan tiver moulh 2.0 250 365 1 088 G 07 11.37 fair 02 fransparent ! adoutless | 7.22 1.0 78 0.4 12 535
200 m frar Talewaan river mouth 03 55 344 1.58 9.04 12.25 fair 08 fransparent § odowless | 7.3 1.0 28 o33 g 878
7.0 4.0 423 § 607 0.44 12.03 fair 298 | fransparent b odourless | 8.1 110 525 380 <] §.81
Manado bay 03 1.0 508 ] 074 0.06 14.13 fair -tk fransparent § odourless | 7.82 7.0 458 2880 1 351
30 85 4.31 1.30 .05 14.15 fair 21.4 | wzngparent§ odourless | .07 70 47.1 285 K 708
Safio river 03 - - - - B - - - - - - - - - -
20 - - - - - - - - - - - - - - .
Sario fvar molth 53 25 421 085 0.8t 1355 § cloudy | 305 | trensparentt odouriess | 7.98 120 506 328 < 512
a0 25 3284 1.49 0.02 14.00 § cloudy 302 trenspatent t odourless | .24 120 52.2 320 <5 5.45
Matalayang river mouth jik] 1.0 4.1 1.24 0.03 15.45 | ciowdy | 283 lransparent | odourless | 7.61 33 4810 30 <4 645
59 25 58 | 0.8 025 1540 | cloudy | 280 | ransparent | odourfess | 7.82 35 51.10 3 < 5.25
Note: - = not analysed
Source: EMC compiied by JICA Study Team
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Table 4.8  Result of Basic Parameters 2 (by EMC)

9t -+

Sampling sites Sampling Point Detail of | Suspendded solid | TOC | Total N | Tolal NH3 | Phosphate | Total coliform | Time . Water Colowr . _  Vransparency | Concuctivity | Saliaty { Tubidity] DO
Gephm| o) | mouy] moly| e | ey | ceemon miy | gwmay | O | v iy Odour | P 1 s | Ch | 0TS | jmgn)
|._Bitung

(Oat 18,2001) |Danowudy rver 05 48.0 424 | 41.03 <0.04 0.18 > 2400 13.25 fai 271 fransparent | odourtess | 8.44 - 0.2 <0.1 2 7.96
Danpwudu river mouth 035 50 507 | 055 0.2 0.0 > 2400 14,45 fau 272 | ansparent| odourless | 774 - 02 0.5 £.88

200 s o Danowudy fiver mouth 05 25 426 | 148 .04 063 130 | {5145 fair 285 transparent [ odourless | 8.18 - 523 350 <« 382
23 2.0 495 | 137 .04 0.04 > 2400 5.2 fair 22.8 | transparent | odouress | §.22 - 52.4 350 < 718
Bitung ferry pier 05 30 484 2.1 004 003 > 2400 12.02 fair 20 transparent | odourless | 8.37 - 5135 340 <1 863

33 €4 21 | 228 <), 04 0.04 > 2400 12.45 fair 8.7 transparent | odourless | 8.25 - 52.1 340 <1 5.68

Ii._Manade

{Qct18,2001) Tendane river 0.3 - - - - - - - - - - - - - - -

- 2.0 - - - - - - - - - - - - - - - - -
Tondana rver mouth 0.5 355 480 | 148 008 005 > 2400 810 fait 284 transparent|  foul | 7.78 18 322 150 L] 877

14 350 481 | 13 0.17 0.03 > 2400 320 Talr 2.0 iarsparentt  doul 7.50 18 387 250 8 580

|Balang river 05 - - - - - - 1air - ransparent | edouress| - - - - - -

Baiiang river mouth 5. 285 430 | 2.3 <0.04 0.04 > 2400 955 fair 300 iransparent | odouress | 7.98 1. 50 39 4 8.18

14 138 491 | 204 <0.04 0.04 > 2400 0.02 {air 300 fransparent { odowrless | 09 1.5 513 30 5 814

Talawaan fiver 03 85 579 | 100 <).04 0.05 > 2400 1130 fair 20.8 | irensparent{ odourizss | 6.89 G5 7.8 08 g 866

Talawaan river mouth 2.0 250 485 | 092 0.04 .12 320 137 | fair 303 | tansparent| odouress | 7.22 10 79 04 03 835

200 m from Talawaan river mouth 05 55 418 212 <004 0.8 540 2% fair W08 Yransparent | ogouress | 762 40 23 0 5 673

70 4.0 388 | 228 | <04 G.05 2 1203 ] i 298 1 transparent | odouress § 811 1.0 525 k0 <4 581

Manade bay 45 10 475 428 0.04 005 > 2400 1413 Fair k] {ransparent | odourdess | 7.82 7.0 453 250 1 .54

50 £5 488 | 158 <0.04 5.03 54 1416 [ fair 1.4 | fransparent| odoudess ! 8.0F 70 .4 324 2 7.8

" 182sio river 0.3 - - - - - - - - - - - . - - - - - -

20 . . N - - R R . R . - - - . - " R

- |200 m from Saio river mouth 0.5 25 451 | 216 <0.04 co2 n 1355 | cloudy | 305 | ransparent} odoudess | 7.38 120 50.0 28 <1 612

590 25 425 | 214 <0.04 002 ) 1400 | cioudy | 302 | fransparent | odouress | 824 12.0 52.2 20 <t 8.45

200 0 from Malalayang river mouth 05 1.0 349 | 205 <004 Ao > 2400 1545 | cloudy | 285 | Yrensparent | edouress | 781 2.5 4810 300 <i 645

50 25 583 1 230 <0.04 0.38 47 1540 | cloudy | 23.C | fransparent | odouress | 7.58 2.5 _ 5110 30.1 <i £25

Note! == not analysed
Source: EMC compited by JCTA Swdy Team
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 Table 49 Result of Basic Parameters 3 (by EMC)

Sampling sites Sampling Point Deleil of | Suspended Solid | TOC | Totai N | Phosphrale | Total colfform | Time | Water . . ., | Transparency | Conductivity | Salinty | Tubidiy{ DO
imate Colous Odour pH
depth {m) (mgA) (Mg} fmait) [ (o) | (eellsiOd ml) | QVITAY temp. (°C) {mj (merm) [ G40 | T | imodd
1._Bitung
Nov.2, 2001) {Danowydy river 035 352 331 0.55 <0.003 2400 12:08 fair 278 brown | odouress | 8.43 04 02 <0.1 58 6.53
Danowudu river mouth 05 252 210 | 082 <0.003 >2400 12:50 fair 28.8 brown | odouriess | 8.57 G4 0.2 <0.1 52 £23
200 m from Denowudy river mowth 05 18 3|57 <0.002 0 1334 | tfair 301 | trensparent [ odourless | .32 55 5290 34 <1 590
23 18 491 | 172 <0002 2 13:38 | fair 305 | bangparent | odeurless | §38 i 523 35 <1 569
Bitung ferry pier 05 43 2.7¢ 1.7 <00 >2400 11:14 fair 294 frangparent | odourtess | 834 425 524 34 <1 B.18
33 $ 273 | 164 8.01 C 30 i1z | fair 293 |transparent | odouress | £.34 ’ 523 '3 <1 7.37
i._Manado
(Nov.2,2001)  |Tendano river G3 - - - - - 1748 | rainy 288 brown | odourless | £.25 02 01 <03 455 556
20 - - - - - - - - - - - - - - -
Tondano river mouih 05 187 664 [ 085 | <0003 <2400 1025 | fair g brown | odourless | 8.05 07 24 148 € 7B
10 132 490 | 1.09 <0.003 <2400 10:30 fair 288 brown | odeurless § 8.12 ) 49.5 333 53 7.
Bailang river 035 - - - - - 45 fair 67 Srown odourless | 7.21 032 138 g 38 7.50
Bailang river mouth 05 208 458 0.67 <0003 >2400 40:60 | fair 238 transparent | odourless | 8.30 04 478 3 3B B4k
30 4 492 | 130 <0.003 {600 007 fair 28.8 transparent | ogouress | $.32 ) 522 35 32 528
Talzwaan fver 03 - - . - R
Talawaan river mouth 20 - - - - R
200 mtrom Talawaan river mouth 05 - - - - .
7 - - - - R
Manade bay [VE) 8 533 | 077 <003 >2400 10:50 fair 308 transparent | odourless | .40 34 428 28 g | 818
50 - 724 | 176 <0.003 1600 1085 | danr 30.2 | tramsparent | odourless | 2.42 ) £22 25 <1 8.60
Sario rfives 03 - - - - - 12:58 1 rainy 287 black H.S 1046 03 85 02 5 340
29 - - - - - - - - - - - - - - -
200 m from Satio river mouth 05 b 488 | 204 <0002 >2400 1947 fair 303 transparent | odourless | £.60 513 34 <i 859
50 ;] 4,91 1.69 <0003 1802 1923 taiy 0.2 ransparent | odourless ! §.40 i 322 4 <4 580
200 m from Mafalayang river mouth 05 3 802 1.28 <3.003 >2400 12:45 | rany 68 black odourless | 1052 0.5 0.4 <04 g £3
50 0 725 | 167 <0.002 »2400
Note, - = not analysed

Seource: EME cormpiied by JCA Sudy Team
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Table 410  Harmful Substances In Water Samples 1

Sampling siles Sampliag Painl W Datuil of [ Tofal Hg | Lindane ; Heptachior | Aldnn | o,pDOE | p.o-DOE | ,p-COD | Endrn | 0.p-000 | p,p-D0T ]| o.p-00T | Mejosychior | Rangs of { Defalol | Time | Climale | Walet Colour Odour | pH | Conductivity | Sutinity | Turbicty | 0O
cealiml) (mgA) | fmat) | impA) f(ma) | (mod) | (med) | (mel) | mgy | (mpl) | (mgd) } (Mg} | ImgA) | depth(m) depth (m) | QMR temp ('C) fwskemy | €4 | K0 | imaty
1. Biung Danowudu fiver 03 - <0002} <02 |<0002] <0002 | <0002 | <0002 | <0002 <0.002 | <002 | <0.002 ) <000 05 03 1510 | ‘air 287 | teasporerd | odouttess | 7.82 02 <1 i1 324
{Sep 25, 2001) |Danowudu tivst mosth 03 - <0002] <0002 | 0002 | <0002 <0002 [ <0002 | <0002 ] <0.002 | <0002 | <0002 | <0402 05 03 42 | wir 201 | tansparent | odourless | 7, 0.4 D1 1 565
200 m trem Danowudy river touth 0z <0002 <0002 1<0002| <0002 | <0002 | <0002 | <002 <0002 | <0.002 | <0.002 <002 248 03 1240 fair 28 transparer § odourdess | 245 Si4 T 3 $32
30 . . o . . . - . - - - - ] 30 G250 | dr 253 | imnsparent § odoudess | 847 27 348 5 38
Briung ey dier 03 - <0002 | <0002 { <0002 | <0002 1 <000E | <0002 | <0002 | <0002 | <0002 | <0002 | <0002 o5 03 1345 fair 20 transparent | edouriess | 216 Bchl 82 < 80t
33 N - . - - - - - - - - - 50 30 12:55 it k] ransparen! | odouriess | 8,18 82 H3 < 508
I Manado Tongane mver 03 02 1<0002] <0002 | 0058 | <0002 | <02 { <0002 [ <0002} <J002 | <0007 | <0002 | <002 845 03 835 .| B8 -] fout I 03 5 24 £24
(Sep 26, 20013 20 - - . - - - - - - - - - 50 20 340 it 6.7 | ‘ransparent fou! 743 03 2.4 = 6.4
Toneano iver mogth 03 Qi1 | <0002{ <0002 {<QO0M2| <C0C2 | <CO0M2{ <0002 | «DLOZ ] <0002 | <CO02 [ <0002 | <0002 835 03 250 tair 73 ‘ransparent fou! 205 194 448 2 708
35 . - - B . - - - - - - - 5.0 35 855 tait 256 ‘Tensparent foul 2,42 485 B3 2 725
Sadang maer 05 0.FC 1 <0000 <0002 } 0.078 | <0002 ) 0096 | <0002 | <0002} <0002 | 0133 | <0002 <002 45 05 930 fait 250 | frensporent | odourless | 785 478 01 el 235
Dattang rver mouth k] G2 | 0007 | <0002 jeO0XR| <0002 | <0D2| 0006 [ Q028 | 0003 | 0GB | <0M02| <0002 05 03 50 farr 287 | transparen! | odourless | £.22 23] 381 E S0t
38 . “ - - . - - B - . - - 56 35 245 e 285 wanssaren] | odourless | 3.24 28 3% i 238
Talawaan mver 23 0.68 - - - - - M - - - 03 03 1400 | dair 283 | bansoareni | odoudess | 7.3 Ie 08 10 758
Toiawsan tvar mouth 2.0 .59 - - - - - - - - - - 50 20 1015 tait 315 Jensyerent | adourass | £20 2.4 348 3 826
200 m lrom Talawaan fver mouth 23 - - . - - - - - - - - 05 03 120 | i 228 | ‘nsparerd | odourless | .28 B B4 <4 48
7.0 . - - - - - - - - - - - 0o 72 13 igic 57 ransowen! | odouress | .32 5.7 ety <t 875
Manado bay 03 0§ [ <0002] <0002 |<000@ 7 <0002 | <0002 | <0002 | <0002 | <0002 | <0002 | <C02 | <002 0.5 03 W15 7 far 03 | tansparert | odoudess | 230 B4 e 1 755
20 . . - - . - - - - - - . 50 30 14:30 fair 304 | fonsparen! | odoutiess | 333 29 = 4 7.38
Sano mier 03 C41 [ <0002 <0002 | <0002 | <0002 | <0002 | <0002 [ «0002| <0002 | <0.002 | «<COCZ| <002 05 .03 1440 | it X2 | shighigresn| HS |85 0.3 ] 5 27
50 . - . . - - . - - - - - £0 20 1510 | cloudy | 303 transparen! | odourless | 324 535 %3 <t 85
Sario tver mouth 03 007 [ <0002 <0002 |<OGR| <0002 | <0002 | <0002 [ <002] <000 ( <0002 | <0402 ] <02 0.3 02 1595 | fair 238 | transparent | odourtess | §.14 =4 354 i EES
40 . . T - . . - . - . - - 5.0 40 1535 | clowdy 0.3 ransparent | odouriess | 243 534 52 1 837
Malalaysag fver Q3 018 1 <002 <0002 (<0002 <0002 | <0002 { <0007 | sC02) <Q0R | <0002 | <0002 <002 0.5 93 1550 | e %5 fransparent | odouriess] 763 0.45 4 g 981
Matalsyang rver mouth 0.3 048 | <0002] <DO02 | <000R2| <0002 [ <0002 | <0002 | TO002F <COU2 | <0.002 | <0002 | <0002
59 . - - - - - - - - - - -
Nowy: £ et andtysed
Sowee EWG compinc by JCA Stady Team
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Tabie 411 . Harmful Substémces In Water Samples 2

Sumpling stes Sampling Pain Dotanl of § Totat Ag | Lindans | Heplachlor ' | 2,p-ODE | p.-00E [ p.p-00C | Endrin | 0,p00D [ p.p-DOT | 0,p-0DT | Meluychior | Range daph | Dobsi | Trme [0 Walet Colow | Odew | oH Ttansparengy | Concuchily | B3Ny | Tubioty] GO
. § deptn (mi) fmodt | (mo) | (mglt [ (maf), (mod) | (mod) | tmaA) | (mad) | (mod) | imed) ¢ imgl) (mgi} [m) depth {m} | (MTTR) tomp (03 f) tmSem) ¢ frg | M| imad)
1\, Bilung Doty vy o5 - T Uiz G057 [ <bOUR| <000z | <0002 | <0007 | <0002 <0002 | <002 ] <00 | <04 05 03 1 1206 | b B brown | edowless| 645 | 84 02 9% | 38 _{ 6%
(Now.2, 2001)  [Danowudu five! moum 8.5 - <00 | 0005 ooz | <5007 | <0002 | <002 | 0007 | <0002 | <0.062 | <00K% <0002 %] 03 1250 bait %3 brown | sdouriess | G5T 04 02 D1 k] B.2%
200 m from Danomugu miver meuth 035 - <002 | «00m 0.00: | <QDOZ | <0Q2 | <Q0G2 | <R <0.002 § <0002 | <0 <0.002 85 os peic ] i 30 ransparent| odouriess] $32 555 23 34 < 5.9
23 - - - - - - - - - - - - 0 23 1333 | hir 0L |insparent | odoudess | $36 ' 523 % <1 5.5%
Siung lemy pier s . <0062 <0002 (<0027 <0002 | <0002 | <0002 | <0002 <0002 | <G00 [ <0002 0002 05 03 1144 fair 24 | tonsparen! ; odourdess | 834 e 21 k4 < 518
- 33 - - - - - - - - - - - - 50 33 12 |t 252 | manspwrent| odoutess | 834 22 = <t 27
4, Wanago Tongane aver 03 <Cl [ <0002 a0 0123 | <0002 | 0008 | <0002 | <Q002| <0002 | 0012 | <0002 <02 GS 65 1745 | ey x5 promm | ocourdess| 35 o5 Q1 258 £58
. uz
Moo, 2000 0 - - - - - - - - - - - - 50 28 - - - - - - - - - -
Tongano fver meun 05 @1 0008 D3 Q042 | Q2 | <0002 ) 0013 | <0.002) Q07 201 | <0002 <0.002 0s 03 125 far 78 oiewn | odoufess| 845 07 194 49 2 7%
i9 . - - - - - - . - - - - 50 35 030 fer 238 mrewn | odourtess ] 12 453 =3 & ]
Bailang rver s 0.t 0023 <G002 (<0002 <0002 | 0028 1 <0002 | 06T § <0002 | 005 | <0002 <0002 25 05 545 far .7 brown | odoudess| 7.1 83 33 2 &8 710
Bailang Aver mouth 05 <1 0012 P2 | 0084 ifiece) 0.051 0055 | <0002 0.087 0685 | <0002 <0002 05 CE 1000 at 228 | mnsparsny | odourdess | 830 ¢t 478 3 -3 B4
30 - - - - - - - - - . - - 50 10 10:07 fair 238 | iransparen: [ odouress | 832 22 = feed o
Talawaan revet 03 - - - - - - - - - - -
Talawnan fmear mout 20 - - - . - - - . . .
200 m from Talawaan fvar meuth s - - - - - . - B - .
70 - - - - - - - - - - - -
Manade beay 0 <01 Q.007 s Q005 | <0002 | <0002 | 1515 03 | <0002 | <GOR ] Q007 <000 05 03 150 far 3086 | tancporent| odoyrdess| $40 24 23 o3 5 518
50 . - 2.031 0082 0.028 2,007 000 | 9% - 0.168 - - 50 30 1955 farr 02 iransparent | pdourtess | §42 522 IS <t 580
Sano river 0.3 1| 0An0 § <000 [ <0002] <000T | 0006 | 00B8 | Q042§ 003Y | 0019 <002l <00 c5 05 125 | miny ¢ BT wiack HE 1045 22 83 1z H 340
20 - - - - - . - - . - - - 50 20 - - - - - - - - - -
200 m from Swg aver mauth 5 <01 §<00R; <0002 | <0002 | <0002 | OGM 0ms | <0M02) oo | 00 | <O ( <D0 5 03 EERH b 302 | torcparent | odouress | £80 513 k] < 658
50 - - - - - - - . - - - -+ 50 40 khir< tar 02 | ramparent | gdouress] §40 B 22z 3% <1 580
Malalavang mver 05 <1 BQi3 | <0002 §<0D02| <0002 | <0002 | 0004 | 0118 | <0002 ; <00 - - 25 25 1245 | miny %3 black | odowdess | 108 05 04 <0t 2 690
200 m from Malalsyang mvar moutr 95 Qi [ e0dR| <0002 [<0002] <0002 | <0007 | <OOGE | <0002 sOQR [ <0002 | <GOi2 | <0002
5.0 * =002 | <0002 [<0O2; <G002 | <0002 | <0002 | <0002 | <0002 § <0092 | <000 <0002

Nols: « u not anatysed

Sourte EMC gompilad by JICA Stagy Team
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Table4.12  Harmfuf Substances

in Sediment Samples 1

Sampling siles Sampling Poir Dstailof | TolalHy | Lndone { Heptachior | Aldnn | o,p00F | npDOZ | 2,p000 | Endin § o.pB00 | p.p0T | o,p00T | Metoxyohior | Range of | Detuilof | Time | Chimute | Waler Colowr Cdour pH 1 Conduchivy b Sabndy | Turogity| 30
deplh fm) | (ngigt [ (ng/gl g feofg) ] e | (atg) | o | o)t (el | (gd) | gl ing/g) | depth fmy | depth (mb | (wITAy iemp {C} imsvem) | (g | 20 femots

1 Bitung Danawydu ervar 03 - <01 1821 <01 <01 <01 <01 <01 <01 <31 <0 <01 05 93 1540 i 27 rensparent | odouness | 782 02 <D 11 824
(54p 25, 201} {Dancwudt rver mouth 23 - <Q1 <01 <21 <0t <03 <01 <01 <01 <01 <01 <01 05 03 1142 [ 201 nngpatent | odoutess | 753 23] £ i £65
200 m from Qanowudy tver moyth 63 - - - - - - - - . - - - 05 . G3 1240 |- okt 28 Imnspareni | odowrtess | 845 [>28 7 3 ke

22 <01 <4 <41 <0 201 < f <a3 <J1 <3t <t et 5i 30 1250 ai S 2%y fanspmend | odovless | BR0 27 KZE] 5 8s

Ettung farry giar c3 - - . - - - - - - - - - 05 43 13:45 | far 280 | tenspaert { adouless | .16 .1 352 <t 501

33 . <04 350 <01 <0t <01 g <01 0.0 <0 <%t 291 X 30 13:65 fanr 278 imngparent | odoudsss | $18 52 353 “ 28

I Manago Tonang nvar k] - - - - : - i3 - - - - 3 i3 k] 235 fag 68 Drown bt FAL) 03 91 24 824

(Sep 26, 2001) | Tondano rvar 20 3228 <01 <01 <Di =01 <01 <01 <01 <01 Bt 0.4 <01 ¢ 20 240 faur A7 - | tensparen toui 743 03 01 = (X3
Taniana nvat moLth 03 - - N - - - - - B - B - 05 03 50 fair ) tansparent [ foul 805 184 143 2 T8

5 a078 <41 - %34 <B4t <01 0.t <0t <01 <ad <01 < <01 50 35 355 fair 86 franspareni fny| 232 4835 333 3 25

Balag Hver 05 2893 | <4t 2313 Al <0Q.1 <01 <03 <01 <01 <04 <04 <04 05 Q5 w3 tait 2o ‘unspateni | odoutess | 796 478 0 3 385

Sailaag et mouth 0.3 - - . - . - . - - - - - 05 .03 50 Bir 2.7 | rangparent { odoutass | 822 23 31 g 451

35 T2 <0t <31 <01 <01 <01 <01 <01 <q.1 <04 <01 <01 50 35 845 hir 28 Fansparers | edoudnss | B.24 28 B 1 533

Tolawan fuor 93 12344 - - - - - - - ‘- - 09 03 1100 | der 233 | transparers §odowless | T.33 78 05 i TED

Tafawaan nuar moth 20 703 + . - . - . - - - - . 50 20 14 fau 316 | transparert | odoudess | £20 524 338 3 8%

200 r from Telawagn rver moui e+ - - - - - - - - - - - - i1 03 i Fuit %8 manspatert | adoudess | 528 554 - B4 <% 948

70 158 - ~ - - - - - - - - 109 70 1130 far x7 trangparert | odeudags | €32 27 355 Eal 375

Manado bay 03 . - - " - - - . - - . - 05 03 wis 1w 3 | trensparent | odewdess | 820 g % 1 T8

38 7oz 0! D1 <0 s0i <0 <D <04 <04 <01 <0.4 <04 50 30 1430 1 dair 04 sranspatent | odourtess | 233 £239 B 1 32

Szno tver . L3 - - - - - . - - - - - - 05 .02 1440 | R 03| stighl green HE 665 08 = 5 27z

20 o6 <01 401 531 <01 <9 <01 <01 <01 Al Q1 <01 50 20 1510 | cloudy 03 ‘mangparent | odoutivss | 21 825 B3 4 33

Sano river mouth 0.3 - - - - + - - - - - - - 05 [rhg 1515 T Pk irangparent [ odoutess | 244 €34 354 1 a3

40 k] <01 <01 <01 <0.§ 404 <01 <01 <01 <01 <03 <01 50 40 1535 | dloudy | 30% ‘mngparont | edourisss] 813 54 X3 1 8§37

Malatavang rvse 0z 51 <61 <01 <01 <01 <1 <0 agi <01 0.1 g <{1 05 03 1552 fmt p:1] transparent | odourtess | 763 [ 31 & 9%

Malafayang river mauth az - . - - - - - - - - - -
- 5.0 48 «0.t <01 <01 <01 {1 <01 <03 <0t <01 €f,! <01
HMole' - 2 no! analysad
Source. EME compiled by JICA Stacy Toam
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Table 4.13  Harmfu} Substances In.Sedim'ent Samples 2 .

Sampling tites Samping Pomt Detaitof | Total Hg | Lindane | Hapluchior | Alden | 6,000 | 2.pD0E | p.p-R00 | Erdin | o,0-000 { p.0-00T | 0,p-DOT ] Malexychior |  Range deph Dessit | Time Cimate Waler oot Odow | oK Transparency | Congustvity { Selmmy | Tummen! 00
daph (m) | (ngith | (agia) fngig) " ) tnpiod | tngig) | (ngia) | (na'gd | inpld | (gl | oingigl | (ngdR) {nove) (im) desth (m) | WA tamp £ (mi) (e f13 | M | gy
1. Situng Danowudu rver 03 = Al 1821 <01 3428 <04 <01 122 04 0255 | 0.3% 0029 Q5 02 1206 far 278 bigwn 1 edoutess | 43 G4 0z <1 8 §43
Mov.2 2001} [Danowudu river meuth (1] - %04 L33 bi:al Q.1 <0t 04 1785 025 <01 <01 £0.4 as 23 i2:50 fair | 288 biown | odouless | .57 o4 a2 k| krd 628
& m Irom Doncwddu meee mouth a3 - - - - - - - - - - - - a5 a5 12334 o LW | taesparent] odourless | 32 525 520 34 =i €50
30 - 0277 2] SATIS | <0 <04 <04 [ {90223 30822 | <01 L0855 4331 50 2.3 1328 1air 00 ! uansparent] odoudess | W8 ' 23 3 <1 583
fitung latey prer 93 . . - - . . . . . . B . 05 03 M4 | hir 234 | tansparen | odoudess | £.3¢ 425 21 E] < | 518
33 - 31506 3.8 <01 0.733 <01 0.443 02 04 <0.{ <0.4 <04 50 33 1.2 fair 293 | fomeparert | odourdess | 834 523 25 3 737
ii Monada Tondana st 93 - - - - - - " - - - - - 03 25 795 | rany =6 brown | edoudesg | 825 a2 01 LVh E | 55
(Mav.2, 200) 20 4.9 | <01 <! 401 | e0a | <04 <cd | 7485 | 024 | 9462 | <01 <0.t 50 20 - - - - - - N - - - -
Tondang fver mouth a3 - - . . . - - B - - - - 95 23 W25 | tair 28 Srown | odouress | 305 o7 194 4.2 20 o3
35 .- <01 L33 <01 <0 <0.1 <01 ! 28888 | <01 1067 | 103543 1.202 54 35 10:30 fair 235 brownt | adeudess § 2142 ' 455 B3 = 7%
Skt tver 95 Q1 <1 2.913 <01 07101 <01 <01 2422 3 915 <01 <01 2527 05 435 945 {uir x7 brown | odouress | 721 0.3 122 3 2% 740
Saitang mvor modth [k} - . - - - - - - - - - - a3 45 000 | i 29 | tarcparent| odowress 230 04 478 3] B B4
35 - <81 0.1 L3S RN <04 <01 <01 <01 0.4 <35 <4 50 50 i0:07 fair 298 | fngpaient ) sdeuress | 832 ' 22 % 32 E2%
Talawaan meae 0.3 . - - - . . . B . - - B
Tlowaan ivat mouln 20 - - - - - - - - N - . B
200 14 s Talawsan aver movh Qz - - - - - - - B - . B -
7.0 - - - . - - - -
Manado bay a2 - - - - - - - - - . B - as 23 056 | toir %5 | vancparent | adouress | 240 o4 428 ) 3 (X3
322 %01 0133 a7 =01 0312 <01 Q€78 2035 | 077 <04 | 15467 0% 50 30 W55 fait 302 1 trancparent| cdouress | 842 22 g <i 58C
Sone fver 0.3 - - - - - - - - - - . - [ 05 1255 | iy nT black e 10.48 02 EQ 02 5 2480
20 <01 <04 <5 0.4 <Q.1 <01 <01 <0 w1 <01 <31 <04 50 20 . . - - - - - - - -
Sene rver mouth 03 - - - - - - - - - - - . a5 23 17 farr 303 | munsparent | odoutess | 360 513 ] <! 558
40 - <041 <01 <01 <01 0103 <01 <01 <01 LAl <01 <01 50 4 Nz fair 202 1 tanspatent: | odourtess | 40 N =2 M < 580
Malateyang reer 03 157,56 1 <04 <0t <01 <01 <01 <81 40 <04 <01 <01 012 a5 05 1245 | mny 268 black | cfoudess | 1052 1 05 ' 1 2 550
Malaluyang rver mouth 03 - - - - . - - - - - . - H
50 <01 0.565 13 <01 0195 <01 <Q.4 <0.4 <01 5553 <04 1
Nole: - = notanatysed
Souree; EMC compiied by JIGA Study Team
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Table 4,14  Properties of Sediment Sample Used for Analysis 1
Sampling sites Sampting Point Depth ()| Condition of sediment Odor Colour
|. Bitiing Canowudu river 1.0 [ nudidy brownish dark
{2519/2001) Canowudu river mout 0.5 <t #sh and shell greyich dark

W00 mbemBancwudu iiver mouk 0.5 - -
200 miom Ranowudu ever moult 50 sandy nuddy greyish dark
Biung ey pler 0.5 - - -
Biung ferry piat 40 sandy Ksh and shall qgreyish dark

1. Mansdo .

[26:9/2501) Tondano fiver 05 - .
Tondano rivet _—-3;.5 sandy wits gravel nud and sighl H2S dark
Tondado eiver mouh 0.5 - - - -
Tondano eiver imouh 5.0 chy fouland tsh dark
Bailang (ivor 0.5 chay wit some domastc wasks SightH2S daik
Bailang river mouh 0% ) . '

Badang river mouh 4.5 chy shghlH2S dark
Talawaan rver 0.7 cay . uddy brovinish dark
Tabwaan et mouh 35 sandy ruddy dark

200 m fFom Talawaan river mouh 05 - -

200 m Fom Talawasn siver mouh 120 sandy muddy dark
Manado bay 05 - . - -
Manado bay 10 sandy foulend tsh brownish datk
Satio river 0.5 - - -

Sarka river 35 chy wif soms domasic wases oy dark
Sario river movh 05 - -

Sario tivaz mouh 8.5 s oy dark
Malkzlayang iver movh 05 -

| Malalayang river smouh 5.5 sandy foutand $sh dark

Table 4.15  Properties of Sediment Sample Used for Analysis 2

Condition of sediment

Sampling sites Sampling Point Depth (m) Odor Merkury fmy/grl | Colour

I. BXung

{2111/2001) Danowsudu fiver 10 -
Danowudu river mouh 05 - -
200 m¥om Dancwudu river mouh 0.5 - - - -
200 miom Dancwedy river mouh 5.0 - - - -
Bilurg keiry piar 0.5 - - -
Biung borry pler 40 . . -

H, Manado

(214i2001) Tordano tier 0.5 - - .
Tondano river 35 sandy wih gravel mud and sight H2S 41.95 dark
Tondzno rver mouh 05 - - T
Tondano rver vouh ] chay ol andg 1
Badang river 0.5 oy wih some domastc wasks sight H28 nd dark
Haitang river mouh 05 - - - -
Bafang ¢iver eouh 43 - - -

| Telawaan rives 0.7 - - - .

Talwaan river mouh 35 - -
200 m kom Tatwaan river mouh _m-ﬂ,'ﬁ - - - -
200 m Eom Ta'awaan iver mouh 12 - ] - - -
Kanado bay 05 - - T
Manado hay 7 sandy ool and fsh nd biownish dark
Sario 1iver E_Sb—ﬁ -
Sar river a3 oy nd dark
Sario river mouh 05 - T N
Satio river moufy 685 - - - -
tatalay ang iiver 05 - . . -
Matalayang rivec 55 sandy fouf ang th 152.55 dack
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Table 4.16  Method of Analysis in the survey

A. Total mercury in water sample

1}

o
3)

" 4)
5)

6)

100 ml water sample was poured to a 200 ml test tube and 15 mi of KMnO4 S‘Ol‘lltlon was
added to the flask,

1 ml of concentrated HNOq solution and 1 m! of concentrated HaSO, solution were 1ddcd
Sample solution in a flask was mixed thoxoughly after adding each solution above and
allowed to stand for 15 minutes.

10 ml of K,8;04 solution was addcd and the tubc was heated for 2 hours at 95°C using
water bath,

Sample was allowed to stand until room temperaturc and hydroxylamine hydrochloride
was added until purple color dissapeared

The sample solution was cooled down to room temperature and concentration of mercury
was determined with cold vapour AAS (Automatic Hg analtyzer, Hg-5000),

B, Toml ercury in sediment sample

The procedure for sample prcpar'ttlon was developed by the National Institute Mlnamata Discase
{NIMD), Japan.

)]
2)
3
4
5)
6)
h

2-3 grams of sediment sample were weighed and placed in 50 ml measuring flask.

2 ml of HNOj; and 1 mt of H;S0, were added and allowed to stand for 5 minutes,

2 ml of HCIO, was added to sample solution,

Sample solution was heated at 250°C with hotplate for 30 minutcs,

The flask was then cooled down to room temperature.

Digested sample was added with distilled water (Hg free) and made up to 50 ml.

This sample solution was prepared for determination of total mercury concentrations using
cold vapour AAS (Automatic Hg analyzer, Hg-5000).

C. Organochlorine pesticides analysis

D

)

3)

4)

3)

Prior to analysis, all glassware was washed with laboratory detergent and rinsed three
times with distiflled water. After air-drying, the glasswarc was rinsed with aceton solvent
and hexane three limes each,

1 L water sample was extracted with 50 mI hexane for two times or 20 g sediment sample
was extracted with 50 mL aceton and subsequently with hexane for two times (double
extraction),

Water content in the extract was removed by NaySOy dnhydrous addition.

After purification with floricyl column and concentrated until detected with GCMS which
was equipped with HP-1 column.

D. Phosphate analysis in sea water

1)
2)
3)

4)
5)

6)
7)

Sea water samples collected were immediately filtered with Whatman 045 pm.

30 mL sample was poured into 100 mL Erlenmcyer.

1 drop of phenolphthalein was added. If red color appeared, H»S04 solution was added in
dropwise until the color disappeared. '

8 mL of mixed reagent was added and shake unti! the solution was homogenous,

Mixed reagent was prepared by mixing 50 mL 5 N H;S804 with 5 mL sodium antimonyl
tartrat solution , 15 mL ammonium molibdate solution and 30 ml. ascorbic acid solution in
250 mL Erlenmeyer. The solution was mixed carefully until homogenous and kept in a
glass bottle. This solution was only stable for 4 hours.

The solution was allowed to stand for 10-30 minutes,

The absorbance of solution was measu:ed with UV/vis spectrophotometer at wavelength
880 nm, :
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E, Total N analysis in water

1y
2)

3)
4)
5)
6)
7

F. TOC analvsis in water samples

50 mL water sample was poured into a glass bottle with heat-resistance (300 mL Duran
bottle).
10 mI, NaOH-K»5:0z was added and immediately covered with stopper and shaken
carefully.
Samples were placed in autoclave and heated at 120°C for 30 minutes,
Samples were removed and filtered.
25 mkL of filtrate was puured into a 50 ml. beaker g]aqs
5 mL HCI (1+16) was added and pH was adjusted between 2 and 3,
Absorbance was measured with UV/vis spectrophotometer at wavelength 220 nm.

Y
2)
3)

4

5)
6)

G, Suspended solid in sea water

50 mL of water sample was poured into 100 mL beaker glass.

Samples were filtered when containing high amount of suspended solid.

Perchloric acid was added in dropwise until pH was 3.5

If samples contain high amount of chloride or halide, pH was ﬁdju sted to 4.5 with the
addition of 0.1 M perchloric acid or 0.1 M sodium hydroxide.

Volume of the addifion was recorded and difution ration was calculated.

Aliquot was introduced to the analytical instrument (UV /fvis qpectrophotometcr) according
to the spcuﬁed volume,

I. Weight measurement of blank filter paper

1)
2)
3)
4)
5)
6)
D

II. Sample measurement

1
2)

3)

4}
5)
6}
7)

H. Coliform bacteria analysis

Flltcr paper (0.45 {tm) was placed on the funnel

Filter paper was rinsed with 20 mL distiiled water and sucked with air pump
Rinsing 'was repeated until filter paper was clean from tiny particles

Filter paper was removed and dried in oven at 103-105°C for 1 hour

Filter paper was removed and placed in a desiccator for 10 minutes

Filter paper was weighed with analyticat balance : _

Steps number 5 through 6 were repeated until the weight of paper was stable.

Filter paper prepared above was placed in a filtering unit

Water sample was mixed until homogenous and placed in a ﬁltermg unit; sample size
taken was according to the concentration of suspended residue so that the weight was 2.5-
200 mg

Sample was filtered and suspended residue was rinsed with 10 mL dlstllled water for 3
times

Filter paper was removed and dried in oven at 103 105°C for 1 hour

Filter paper was placed in a desiccator for 10 minutes

Filter paper was weighed with analytical balance

Steps number 3 through 6 were repeated until the weight of paper was stable.

D
2)

- 3)
4)

5)

10 mL water sample was inoculated in 5 series of test tubes Lontammg BGLB liquid
media.

Sample was diluted with sterilized water with dilution factor 10°, 10", 107, then 1 mL
sample was inoculated into 5 series of test tubes containing 9 mI. BGLB broth media

Test tubes were incubated at 35°C for 24 hours

Microbial positive growth was examined in each series of test tube by indicating gas
formation in Durham tube

Pusitive growth {gas formaﬂon) it each serics was recorded and converted in mdex tabie |

4-24
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of Most Probable Number (MPN),

L Total NH3 analvsis

1)
2)

3)

5

6)

25 mL sample was poured into S0mL Erlenmeyer flask,

Following chemicals were added with thourongh mixing after each addition. 1 mi. phenol
selution, 1 ml. sodium nitroprusside solution and 2.5 ml. oxidizing solution. Oxidizing
solution consists of 100 ml, alkaline citrate solution and 25 ml. sodium hypochlorite
(should be prepared freshly), :
Samples were covered with plastic wrap or paraffin wrapper film

The color development was observed atl room temperature (22-27 °C) in subdued light Tor
at least 1 hour (color is stable for 24 hours).

A blank and at least two other standards were prepared by diluting ammonia solution into
the sample concentration range. Standards were treated the same as sample.

Absorbance was measured at 640 nim using spectrophotometer,
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