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EXECUTIVE SUMMARY 

OBJECTIVES AND SCOPE 

1. This study was co-sponsored by the Government of Indonesia National Planning and 
Development Board (BAPPENAS), the USAID/Indonesia Office of Privat Enterprise 
Development, Urban Policy Division (PED/UPD), the USAD/Indonesia Office of Agro-
Enterprise and Environment (AEE), and the AID/Washington Office of Housing and Urban 
Programs. 

This study was motivated by three concerns. First, Manaao ,J a medium-sized city with 
a relatively healthy urban environment. Wise and timely planning, environmental management, 
and infrastructure investments should prevent the potentially serious environmental impacts of 
rapid urban growth. Second, rapid urban growth might a13o harm natural resources surrounding 
the city, primarily coastal and marine areas and the Bunaken Marine National Park, unless 
appropriate steps are taken to mitigate such effects. Third, official development plans prtject ZLat 
tourism will grow rapidly in the Manado area and will make a substantial contribution to 
economic growth. There is some concern that tourism could accelerate growth in Manado's 
urban population and, thus, contribute directly and indirectly to degradation of environmental 
conditions in the city and the surrounding area. Maintaining environmental quality is important 
to sustaining tourism. Therefore, investments in urban infrastructure that are needed to maintain 
urban environmental quality might be further justified by demonstrating that local economic 
growth will be slowed by the environmental degradation that would occur without such 
investments. 

2. This study has two objectives: 

a. 	To identify, assess, and prioritize the major anticipated environmental impacts of 
estimated growth in urban population, tourism, and industry on the coastal and urban 
natural resource base in the Manado/Minahasa area. 

b. 	To recommend ways to minimize the most serious potential environmental problems, 
including appropriate investments in infrastructure, financial measures to recover 
infrastructure costs, and policy improvements. 

The period of interest is the ten-year period from 1992 to 2002. The study projects potential 
rates of growth in urban popu!ation and tourism and estimates the potential value of tourism in 
the study area over the next ten years. Potential environmental impacts of growth in urban 
population, tourism, and industry are assessed with respect to four distinct resources: the urban 
environment of Manado; the coastal land and waters of the Manado/Minahasa study area; 
Bunaken Marine National Park; and the Tondano River watershed. 



BACKGROUND
 

3. Manado is a medium-sized coastal city in the northeast part of North Sulawesi, Indonesia. 
It is surrounded by Minahasa, a largely rural and agricultural regency. The largest sectors of 
Manado's economy are commerce, banking, and services, based in large part on the agricultural 
economy of Minahasa, plus government and university employment. Manado and Minahasa 
benefit from a wealth of natural resources, including a long coastline that supports fringing reefs, 
mangroves, and fisheries; Tondano Lake and the Tondano River watershed; and B3unaken Marine 
National Park, consisting of five islands and associated coral reefs, plus mangrove areas along 
the mainland coast. 

4. The Manado/Minahasa area has been designated in national and provincial planning 
documents as a priority area for tourism development. The area already supports domestic 
tourism centered on inland resources and foreign tourism based primarily on recreation (diving, 
snorkling) in Bunaken Marine National Park. Developers have ambitious plans for tourist resorts 
in the area that will offer golf and beach vacations to foreign tourists. One resort has opened its 
first four-star hotel and another has begun construction. 

PROJECTED GROWTH IN URBAN POPULATION 

5. Manado has a population of approximately 320,000 in 1992, of which approximately 80% 
resides in the urbanized core area and 20% resides in more rural and less densely populated areas 
within the kotamadya boundaries. The population of Manado grew at average annual rate of 
approximately 4% between 1980 and 1990. The birth rate in Manado is 1.6%; population growth 
in the city, therefore, is due primarily to migration from rural areas in North Sulawesi. Assuming 
that the population of Manado continues to grow at an average annual rate of 3.5%, this study 
estimates that the total population of Manado will increase by 50% over the next ten years, 
reaching approximately 484,000 by the year 2002. 

PROJECTED GROWTH IN TOURISM 

6. Tourism development in Manado and Minahasa is targeted to foreign tourists visiting golf 
and beach resorts, and to divers interested in the Bunaken Marine National Park. Investors are 
directing the greatest proportion of their resources to "enclave" developments around four-star 
and five-star hotels. The potential impact of tourism was estimated under three growth scenarios: 
30% (high, corresponding to the projections and plans of local developers), 26% (mid), and 20% 
(low). The rates are annualized average rates of growth in the number of tourists over the ten
year study period of 1992 to 2002. Results reveal that the likely impact of tourism on the 
existing urban infrastructure and the economy of the Manado-Minahasa area will be quite modest 
over the next ten years. Under the mid-growth scenario, tourists visiting the area in the year 
2002 will increase the average daily population of the Manado area by less than 1% and the 
value added to the local economy through employment creation will comprise less than 2% of 
current (1992) GDP. Even under the high growth scenario, tourism will add only 1.1% to the 
local population and less than 3% to local GDP. 
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PROJECTED GROWTH IN INDUSTRY 

7. There is little industry in Manado at this time and that which exists is primarily devoted 
to processing agricultural products. North Sulawesi has established an industrial development 
zone near Bitung, at the southeastern tip of the peninsula. Industries are being actively 
encouraged to relocate away from Manado. Therefore, industrial growth is likely to be small or 
even negative and is unlikely to have a significant impact on environmental conditions in and 
around Manado. 

POTENTIAL IMPACTS OF GROWTH ON THE URBAN ENVIRONMENT 

8. Population growth will cause the most important impacts on the urban environment of 
Manado over the next ten years. Substantial investments in urban infrastructure will be required 
to keep pace with population growth and to maintain the existing level of environmental quality 
in the city. The Indonesian government's Integrated Urban Infrastructure Development Program 
(IUIDP) has prepared plans for investments in water supply, sanitation, and solid waste 
management in Manado. These plans assume a rate of population growth lower than that actually 
experienced in Manado over the last ten years. Investments will ned to be accelerated over and 
above expenditure rates in current plans to achieve IUIDP coverage targets over the next ten 
years. 

Water Supply 

9. The local water utility presently satisfies 44% of the residential demand for water through 
its piped water system in urban Manado, includ;ng 6% ui the population that is served by 
communal standpipes. The utility loses approximately 42% of its total production to leaks and 
unaccounted-for water. Residents satisfy most of their additional demand with water from 
vendors and shallow wells. Transmission of pathogens appears to be controlled by disinfection 
of the piped water supply and the common practice of boiling water used for drinking and 
cooking. Reported cases of diarrhea have increased over the last several years, however, and the 
nature and extent of contamination in the shallow aquifer is unlmown at this time. This report 
recommends that a careful study be conducted of existing and potential groundwater 
contamination and of residents' practices in the use of groundwater. 

10. The JUIDP plan includes investments to reduce losses in the reticulation system, 
rehabilitate existing facilities, and develop new groundwater sources. Repairing leaks and 
reducing losses should be given highest priority because these measures improve the safety of 
the water supply and satisfy more of the demand for water without developing new sources or 
facilities. Improving the quality and reliability of the water supply will also increase its value 
to consumers. Although groundwater resources appear adequate to support increased usage, a 
systematic study of groundwater resources and flow patterns should be prepared before new wells 
are developed. 
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Urban Excreta and Wastewater Management 

11. Two-thhiis of the residents of Manado have access to adequate sanitation facilities, 
including cistent-flush or pour-flush toilets that drain to septic tanks or soak-away pits. Design 
standards for septic tanks appear appropriate; systems for inspection and maintenance, however, 
are inadequate, particularly for septage pumping and disposal. Although elevations vary, the 
water table is relatively shallow in many places in this coastal city. Reliance on on-site systems 
in densely populated areas has probably resulted in some degree of contamination of shallow 
groundwater with human wastes and degradation byproducts. No data are available, however, 
with which to determine hew well the existing sanitation system is fLctioning, the age
distribution of septic tanks, what portion o-the current stock may be close to general failure, and 
to what extent system failures are contributing and may contribute in the future to the 
contamination of shallow acquifers and surface water, including the Tondano River and Manado 
Bay. The recent arrival of cholera in the Manado area increases the importance of improving 
sanitation facilities. 

12. The IUIDP plan for Manado anticipates continued reliance on on-site systems, expanding 
capacity for septage pumping and treatment, and constructing communal sanitation facilities for 
low-income groups. The plan includes funds for studying the feasibility of sn-all bore sewers 
and off-site treatment lagoons for densely populated areas. This report recommends that such 
studies examine the potential for using a variety of non-traditional sanitation technologies that 
may be appropriate to conditions in Manado and can be built over time witi., relatively modest 
incremental investments. To optimize future investments in sanitation, this report also 
recommends that systematic data be developed concerning ground and surface water quality, 
geohydrology, the assimilative capacity of surface waters and Manado Bay, current health 
indicators, and the willingness and ability of residents to pay for sanitation improvements. 

Solid Waste 

13. The municipal solid waste service operates 15 trucks and a landfill, handling 
approximately 50% of the volume of solid waste generated in Manado each day. Service is 
reliable hroughout the city, providing daily pick-up at most households and neighborhood 
collection sites. Most of the remaining waste is handled at individual homes by daily burning 
and burial. There is a modest amount of informal recycling of valuable materials, including 
aluminum, glass, and cardboard. The landfill is an open dump operation involving extensive 
burning, without daily covering of waste deposit cells. The landfill is not equipped for leachate 
collection or treatment. 

14. The IUIDP plan for Manado anticipates increasing the city's fleet of collection trucks and 
developing a new landfill. As for other parts of the IUIDP program, investment will need to be 
accelerated to keep up with population growth and achieve target service levels. This report 
recommends that the new landfill either include provisions for leachate collection and treatment 
or that it be sited to avoid potcntial impacts of leachate on ground and surface water quality. 
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POTENTIAL IMPACTS ON COASTAL AND MARINE RESOURCES 

15. Coastal and marine resources include coral reefs, mangrove stands, sea grass beds, and 
fisheries in Bunaken Marine National Park, Manado Bay, and along the northern coastline of 
North Sulawesi between Cape Araken and Likupang. The most important impact on these 
resources is ov(rfishing by artisanal and small-scale commercial fishermen. Overfishing, 
however, is not attributable primarily to growth in the urban population or tourism and, thus, is 
not addressed in detail in this study. The most important impact related to urban growth and 
tourism is the destruction of coastal habitats by coastal construction practices including land 
clearing, diking, dredging and filling, and the clearing of mangroves and sea grass in recreational 
areas. Although impacts of coastal construction are limited at this time, they could become 
severe as the number of tourist facilities increases and in-fill development occurs along coastal 
roads. Development of the Molas Peninsula presents the additional potential for degrading the 
visual amenity values of the marine park if the design and height of tourist facilities and other 
buildings does not fit in with the natural forest cover now on the hillsides of the peninsula facing 
the park. Other potential impacts include oxygen depletion, toxic chemical contamination, and 
solid waste pollution in coastal waters. 

16. Standards for controlling coastal construction practices should be strengthened and 
enforced. These rules should severely restrict land clearing, diking, dredging, filling, cutting 
mangroves or clearing sea grass beds, and any other practices that create direct physical 
alterations and damage to coastal habitats. Development on the Molas Peninsula should either 
be prohibited or designed to blend with its natural surroundings. Potential contamination of 
marine fauna with toxic chemicals can be largely eliminated by continuing the current prohibition 
on gold mining in the area and requiring tourist resorts to limit their use of pesticides on golf 
courses now being planned. A careful study of the assimilative capacity of Manado Bay and 
near-coastal waters for oxygen-demanding pollutants should be conducted to determine whether 
anticipated growth in urban waste discharges to the bay or localized discharge:; by tourist 
facilities are likely to have substantial adverse effects on coastal habitats and fisheries. 

POTENTIAL IMPACTS ON THE TONDANO WATERSHED 

17. The most significant impacts on the condition of the Tondano River above Manado are 
excessive erosion from hillside cultivation, solid and human waste discharges from settlements, 
and hydropower plants. The most important, by far, is soil erosion and the resultant 
sedimentation; this problem, howevei', is not related to urban growth in Manado and is not 
addressed in this study. Demand for power is directly related to urban growth in Manado and 
other cities in the region, notably the industrial zone at Bitung. The principal effects of 
hydropower development are habitat destruction and displacement of riparian communities, both 
of which can be minimized by decisions made in siting and designing hydropower projects. 
Dams also reduce the flow rate and volume of rivers, reducing their capacity to assimilate wastes 
discharged by riparian settlements, industries, and non.point discharges from agriculture. Water 
quality concerns should be integrated into plans for developing hydropower resources on the 
Tondano River to ensure that infrastructure improvements, regulatory measures, and changes in 
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agricultural practices throughout the watershed are coordinated and are sufficient to protect the 

long-term health of the river. 

SUMMARY OF RECOMMENDATIONS 

18. Table 1presents a summary of the environmental problems facing the Mando areas. This 
study recommends that USAID, BAPPENAS, Manado, and Minahasa place a high priority on 
taking the following actions: 

" 	 Accelerate current plans for investment in water supply, wastewater management, and 
solid waste management to keep pace with higher-than-predicted rates of increase in 
the urban population. This study endorses current planis to repair leaks and control 
water losses in the piped water system, to expand coverage of on-site sanitation 
facilities, and to study the need for and feasibility of off-site systems for treating
human wastes. The study of potential off-site systems should be expanded to include 
a broader range of technology options. 

* 	 Conduct a comprehensive study of the efficacy of existing sanitation systems, the 
content of existing discharges, current water quality conditions in groundwater, surface 
streams and the Manado Bay, the hydrology of surfaceaquifers underlying Manado, 
usage patterns for water from shallow wells and its role inincreasing rates of diarrhea,
the assimilative capacity of area waters for additional waste inputs, and the willingness 
of Manado residents to pay for improved water and sanitation services. 'his 
information is needed to optimize the design of future infrastructure investments in 
Manado. 

* 	 Improve the management of human wastes by providing technical assistance to 
homeowners for the design and maintenance of septic tanks and by implementing
requirements for inspection and maintenance of septic tanks. 

* 	 Develop and enforce standards for coastal construction to restrict activities that cause 
direct destruction of coastal habitat. 

* 	 Prohibit development on the Molas Peninsula or establish design standards to ensure 
that any facilities constructed thereon blend with the surrounding environment and do 
not degrade the visual amenity value of Bunaken Marine National Park. 

* 	 Continue prohibitions on gold mining in the Tupaan District and require tourist resorts 
to limit their usage and discharges of pesticides, to avoid contamination of marine 
fauna with toxic chemicals. 

* 	 Incorporate water-quality concerns into basin-wide water resource development 
strategies for the Tondano River. 
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Table 1. PRIORITY AND COST SUMMARY OF PROBLEMS AFFECTING THE URBAN 
ENVIRONMENT 	AND COASTAL RESOURCES OF MANADO 

High Priority 	 Low Priority 

High Cost - Contamination of piped drinking Potential oxygen depletion of 
water from leaks in distribution Tondano River and Manado 
lines Bay from high BOD waste

water loadings and leachate 
Contamination of shallow aquifer from solid waste landfill 
due to inadequate sanitation in 
densely populated areas * Potential depletion of deep 

aquifers from groundwater 
extraction by Manado and 
tourist resorts 

Low Cost 	 Physical damage to coastal • Potential damage to marine 
habitats from resort construction, habitats from offshore oil 
cutting mangroves and clearing spills 
sea grass beds 

High BOD wastewater loadings 
to coastal waters from tourist 
facilities 

" Potential mercury contamination
 
from gold mining near Arakan
 
Peninsula
 

* Contamination of coastal waters 
with solid waste from tourist
 
resorts
 

" Pesticide runoff from tourist
 
resort golf courses
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PART I
 

GROWTH PROJECTIONS
 

1. INTRODUCTION 

Manado is a coastal city and the seat of government for the province of North Sulawesi, 
Indonesia. Its population--approximately 320,000 in 1992--has been growing at about 4% per 
year over the last ten years, primarily from regional migration. Manado's economy consists 
primarily of commerce, banking and other services, and public sector activity (local and 
provincial government offices and a public university). Manado's economy is supported in 
large part by the agricultural production of Minahasa, a predominantly rural regency that 
surrounds Manado on its inland borders. The study region includes four distinct areas: 

* 	Kotamadya Manado (the entire municipal area) 
* 	the northern coastal areas of Kabupaten Minahasa, including Kecamatans 

Tanawangko, Tasik Ria-Malalayang, and Likupang; 
* 	Bunaken National Marine Park; and 
* 	the Tondano River watershed. 

Kotamadya Manado is located at the mouth of the Tondano river, which flows into Manado 
Bay and links the northern coastal areas of North Sulawesi to Lake Tondano, Tondano 
Watershed and the hinterland of Kabupaten Minahasa. Figure LI shows an administrative 
map of Minahasa and Manado. 

Manado and Minahasa benefit from a wealth of natural resources, the most visually dramatic 
of which is Bunaken Marine National Park. Manado is situated around Manado Bay and 
looks out onto Manado Tua, an inactive volcano included in the park. The park includes five 
islands that suppurt extensive coral reef formations, mangrove stands, and an active fishery. 
The park also includes mangrove stands and dugong habitat along parts of the mainland coast. 

Other imporvAnt resources include the northern coastline of Minahasa, which supports 
mangroves, fhinging reefs, and fisheries; the Tondano River, its watershed, and Tondano Lake, 
which supply water and power to Manado and support production of coconuts, cloves, and 
rice; and the urban environment of Manado itself, including its land, water, and air, Manado 
Bay, and agricultural areas outside of the core urban zone. 

National and regional strategic planning has designated Minado city and nearby coastal areas 
in Minahasa regency as priority locations for tourism development. Manado and Minahasa 
already support domestic tourism, primarily in inland areas within the Tondano River 
watershed, and f6reign tourisin based primarily on diving and snorkling in Bunaken Marine 
National Park. Developers have ambitious plans for resorts that will offer golf and beach 
vacations to foreign tourists. One such resort has opened its first four-star hotel and another 
has begun construction. 
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Figure 1.1 Administrative map of Minahasa and Manado. 



1.1 Objectives of the Assessment 

This 	study has two objectives: 

1. 	 To identify, assess, and prioritize the major environmental impacts of anticipated 
growth in urban population, tourism, and industry on the coastal and urban 
natural resource base of the Manado area. 

2. 	 To recommend ways of mitigating the most serious anticipated environmental 
problems, including appropriate investments in infrastructure, financial measures 
to recover infrastructure costs, and policy improvements. 

The study is an example of a regionai environmental impact assessment which examines the 
potential negative environmental effects that a specific set of activities may have on a specific 
set of resources. The study examines three "activities" or sources of potential impacts: 

• 	 growth in the urban population ot Manado; 
• 	 growth in toturism within the study area; and 
* 	change in indiwsry within the study area. 

The study assesses the potential effects of these activities on four identifiable resources that 
constitute the "coastal and urban natural resource base of the Manado area:" 

* 	the urban environment of Manado, including its land, water, and air, and also 
including Manado Bay; 

* 	Bunaken Marine National Park; 
• 	 coastal land, waters, and habitats along that portion of the northern coastline of 

Minahasa which is likely to be affected )y growth in tourism; and 
" 	the watershed of the Tondano River, which is the source of water and power for 

Manado. 

The period of interest for this study is the nexc ten years, from 1992 to 2002. 

The contract scope of work, composition of the study team, and workplan for this assignment 
a-e included at Annex A. 
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1.2 Rationale for the Assessment 

The study was co-sponsored by BAPPENAS 1 and two offices of the USAID/Jakarta mission, 
the Offi:e of Private Enterprises Development, Urban Policy Division (PED/UPD) and the 
Office of Agro-Enterprise and Environment (AEE). The study was motivated by the 

confluence of specific interests held by each of these participants. These interests have 
influenced the design and scope of this study. 

Local and provincial officials are concerned about maintaining the environmental quality of 
Manado and areas surrounding the city. Manado recently receved a national environmental 
award from BAPEDAL.2 Promoting tourism in Manado and Minahasa is a major econom' 
development initiative for North Sulawesi. Government officials appreciate that the long-term 
success of tourism depends in part on environmental conditions in and around Manado. 

"BAPPENAS has initiated a national program of comprehensive spatial planning with 
demonstration efforts in two provinces, one of which is North Sulawesi. During its first year, 
the program produced spatial plans for North Sulawesi, Minahasa, and Manado. Thlese will 
form the basis of more detailed planning at the kecamatan level in each location. Officials in 
BAPPENAS have expressed an interest in examining how issues of environmental quality can 
be taken into account in the spatial planning effcL 

USAID/AEE, in cooperation with the Ministry of Forestry and BAPPENAS, has initiated a 
seven-year Natural Resources Management project. One component of this project includes 
support for the development and implementation of a management plan for the Bunaken 
Maine National Park. USAID/AEE is interested in urderstanding the powntial effects of 
tourism and urban growth in Manado on the marine park and including appropriate mitigation 
measures in the management plan for the park. 

USAID/PED supports programs in urban infrastructure development, urban environmental
 
management, and municipal finance. USAID/PED is interested in improving its
 
understanding of urban environmental management issues and identifying innovative
 
approaches to infrastructure financing and urban service delivery, including private sector
 
participation. 

tBadan Perencanaan Pembangunan Vasional (National Planning Development Board). 

2The national Environmental Impact Management Agency. 
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2. PROJECTED GROWTH IN URBAN ,OPULATION 

2.1 Current Situation 

In 1990, the population of Manado was estimated at 320,600, with abont 75% living in the 
urban area (Monograi, 1990). About a quarter of the population is under 14 years of age. 
The growth rate for the period 1971-1980 is estimated at 2.76%; more recent figures from the 
World Bank indibate that urban growth in 1981-1990 was over 4% per year. This growth rate 
appears higher than expected. Published statistics based on the 1985 census indicate that the 
population of Manado in 1990 was only expected to be about 242,000. 

The average population density in Manado is around 100 people/ha. Kecamatan Sario is 
considered the most densely poptlated area (123 people/ha) and Kecamatan Mapanget the 
least dense (40 people/ha). The present policy to achieve a more even population distribution 
is to induce residential development in the open areas along the coastal road from Malalayang 
to Molas. 

Based on the 1990 Population Census, the total population of Minahasa is 702,604 or 
approximately 29% of the North Sulawesi towl population. The growth rate during the period
1980-1990 is estimated at only 0.6% per annnum. Kecamatans Am;.rang and Likupang on 
the north coast have slightly larger growth rates, respectively 1.4 %and 1.3%. Minahasa may 
actually be losing population; in 1986, its estimated population was 825,000. Betwee, 1986 
and 1990, population estimates have been somewhat erratic with a steep decline in 1989 of 
about 4.6% nrd a recovery in 19:>) of 1.2%. The low or possibly negative population growth 
rate in Minahasa is mainly caused by migration to the cities of Bitung and Manado. 

World Bank data C"orld Bank, 1992) for Indonesia support the estimated growth rate of 
approximately 4% per year over the 1980-90 period. Indonesia as a whole experienced urban 
and rural annual growth rates of 5.36% and 0.79%, respectively. For Northern Sulawesi, the 
World Bank data indicate 4.76% growth per year in urban areas and 0.84% in rural areas. 
Overall, the population growth rate in Indonesia has decreased from 2.4% to 1.8% between 
the late 1960s and the late 1980s. 

2.2 Forecasts 

Middle, high, and low population forecasts have been prepared for Minahasa and Manado for 
the study period of 1992 to 2002. For Manado, the forecast includes estimates for the entire 
town area (kotamadya) and the more densely populated urban area. The latter is included for 
later comparison with data from the comprehensive study of infrastructure needs conducted by
the Integrated Urban Infrastru ture Development Piogram (IUIDP), which concentrates only 
on thl,' fully urbanized areas (IUIDP, 1990). A considerable area of Kotamadya Manado is 
relatively sparsely populated and rural in character. About 25% of Mana;1o's population live 
in its more rural areas. An estimated 75% of the population reside inthe fully urbanized 
area. 
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Middle, high and low population forecasts are presented in Table 2.1. The middle eatimates 
have been used for later analyses and assume a 3.5% per annum growth rate for Manado as a 
whole. It is likely that Manado will continue to show fairly robust growth. The country-wide 
decline in overall population growth rates, however, indicates that growth over the next ten 
years may not be as rapid as the 4% growth rate of the past ten years. Study estimates 
indicate that Manado will be close to one-half million people by the year 2002. Minahasa is 
expected to continue to experience migration of the work force to Mando and Bitung, which 
both have high growth potential. Projections assume a 0.5% per year growth rate for 
Minahasa, which would result in a total population of about 860,000 in 2002. 

Separate forecastS hive been prepared for the urbanized area of Manado, where the majority 
of urban services will be concentrated. These projections have assumed the, about 80% of 
the total population of Manado will live in built-up areas during the study period. The 
population of urbanized Manado is estimated to reach about 390,000 by 2002. 

Table 2.1 POPULATION FORECASTS FOR MANADO AND MINAHASA, 1992-2002 

MANADO ENVIRONMENTAL IMPACT ,STUDY
 
Population Forecasts 1992 - 2002
 

AREA 1990 1992 1997 	 2002 

Base Best Low High Best Low High Best Low High 

MANADO 320600 343435 336&30 350103 407893 381093 436292 488449 431171 543700 
I I I I I I I I I 

I 	 I I I I g 
I I I II 	 I I g 

I I I Ii 	 $ I I I 

MINAHASA 809986 818106 814041 834622 838764 : 824268 856448 859944 834622 891259II 	 I I I .. . 4 . . . I-

I I 	 II 

IIIIII I I 
I I I 

TOTAL 1130586 1161541 1150871 1184726 1246657 1205360 1292741 1344393 . 1265794 1434959 

I 	 I 

I 	 III 

MANADO 256480 274748 269464 280083 326314 304P'74 349034 387559 344937 434960 
URBAN 

I II 
', 

I I I 

Notes: 	 Growth Rates for Best - Urban 3.5/Rural .5; Low - Urban 2.5/Rural.25; High - Urban 4.5/Rural.8 
Manado urban isassumed to be 80%of total Manado population (IUIDP). 

Source: 	 Sensus Penduduk 1990, Kantor Statistik Koydya Manado Table 3 
Minabasa Dalam Angka 1990, Kantor Statistik Kabupaten Minahasa Table 3.1.1 
Indonesia: Growth, Infrastructure and Human Resources' The World Bank, May 26, 1992 
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3. PROJECTED GROWTH IN COMMERCIAL SECTOR 

3.1 Current Conditions 

The economic structure of Kabupaten Minahasa is typical of an agriculturally-based region: 
farming dominates employment (74%) and only 5%of the population is employed in small 
industry. The trend, however, is toward increased government employment and services, 
primarily in the northern coastal areas. The largest share of the regional GDP of Minahasa in 
1989 was derived from agriculture (46%); smaller shares were from transport and 
communications (11.7%), housing and public administration (11.6%), and trade (7.0%). In 
1989, the total regional GDP was Rp 329 billions in constant 1983 prices. 

In contrast, Manado is dominated by an urban-based service economy. About 46% of 
employed workers in Manado were it the government or civil service. Private sector 
employment came from two sectors, construction (23%) and commercial (17%). The urban 
GDP was derived mostly from transport and communication (26.1%) and trade (22%). 
Government employment and public administration accounted for 19.2% of value added to the 
city's GDP. Hotels and restaurants contributed only 1.8% of the total income. 

In 1990, the regional GDP for Manado was estimated at Rp 194 billions in constant 1983 
prices. This was about 60% of the GDP for Minahasa. The regional GDP has experienced 
substantial growth at a rate of 3.29% in 1986 ana 5.47% in 1988, and is expected to continue 
to accelerate in the period of 1990-1995 io an average annual growth rate of 8.00%. 

Manado's economy is based primarily on commercial services for the surrounding agricultural 
areas, urban service sector businesses, and public sector (government and university) 
employment. There are few industrial facilities and no heavy manufacturing or mining in the 
area. The area's energy is supplied by hydropower from the Tondano River. Tables 3.1 and 
3.2 describe the locations and types of industries in Minahasa and Manado, with emphasis on 
the industries located in the Tondano watershed, along the major rivers in Manado 
Kotamadya, and dhe northern coastal areas of North Sulawesi (from Tanawangko to 
Likupang). 

Industries in the area generally do not have wastewater treatment facilities; they discharge 
their wastewater directly into surface waters. Most are si all to medium-sized food 
processing operations that discharge oxygen demanding (mainly nreanic) compounds, 
measured as BOD 5 (5-day biochemical oxygen demand) and COD. Some nitrogen and 
phosphorous compounds are also discharged. Currently, no industries in the area are known 
to discharge significant quantities of toxic stibstances. 

3.2 Economic Trends and Development Policies 

Agriculture is expected to continue to be a leading sector in Minahasa with emphasis on 
estate crops, principally cloves and coconuts. Based on the low coverage of forests in 
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Minahasa (only i25% of total land-use), very carefully designed policy is needed if the forest 
resources in Minahasa are to be harvested without degrading watersheds. "Thesame careful 
policymaking needs to be extended to mining activities in the watersheds and coastal areas. 
Gold mining may generate mercury pollution. The Tondano watershed already shows the 
negative impacts of low forest coverage and generates large volumes of sediment that tureaten 
water supplies and hydropower generation downstream. 

The development of the regional GDP during Pelita IV shows the structure of the regional 
economy of Manado. There have been no substantial shifts in the economy. Three major 
sectors-- transportation-communication, trading and commercial, and government services-
dominate the local economy and employment. These sctors together contributed a total of 
about 73% of employment in 1983 and only slightly decreased to 69% in 1990. 

The North Sulawesi government is actively promoting the transfer of industrial facilities from 
' the northern coastal areas of the province to the Kabima Industrial Zone, located between 
Kauditan, Bitung, and Kema. This policy is reflected in the official spacial development plan 
for North Sulawesi (RSTRP, 1991). The Kabima Industrial Zone is primarily planned for 
processing agriculture products such as estate crops, forest products, and fish. Moving 
industrial and commodity processing facilities to Kabima has the dual advantages of moving 
products closer t0 the port city of Bitung and protecting the environmental quality of the 
northern coastal areas of North Sulawesi. 

Because of the official policy to concentrate industrial development near Bitung, this study 
concludes that the number of industrial and commodity processing facilities in Manado and its 
surrounding area will decline over the next ten years. Indeed, in attempting to visit some of 
the factory sites listed on current registers for Manado, the study team observed several 
facilities that had already closed up and moved, leaving only commodity purchasing and 
transport operations behind. It is also unlikely that new manufacturing operations of any 
substantial size will locate in or near Manado. 

The new development policy for Manado is to develop the service sector, including banking, 
commerce, transportation, and tourism. Investments, including physical investments and 
provision of public utilities, are being directed to foster growth in these sectors. 
Manado's growing service sector will include an increasing variety of businesses that use 
environmentally harmful substances, such as dry cleaners, printing shops, photo processing 
shops, auto mechanics, painting contractors, and others. Although such businesses rarely 
cause substantial environmental harm, they can be the source of localized threats to 
environmental quality and public health. 
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Table 3.1 'TYPESAND LOCATION OF INDUSTRIES IN SELECTED AREAS OF 
KABUPATEN MINAHASA, 1992 

Kecamatan Types of Industries
 

Tondano Printing, Rice Mill, Meat, Abatoir, Tanning, Garments,
 
Metal Works, Auto Workshop 

Kakas Clove Oil, Rice Mill 

Eris Clove Oil 

Remboken Clove Oil, Ceramics, Metal Works 

Langowan Clove Oil, Rice Mill, Brick, Garments 

Tompaso Sulphur, Kaolin, Ceramics 

Kawangkoan Corn, Meat, Abatoir, Tanning, Garments 

Airmadidi Nutmeg Canning, Carbon, Palm Sugar, Nutmeg Oil, Dried 
Fish, Fish Smoking, Ice, Garments 

Dimembe Nutmeg Canning, Tapioca, Carbon, Palm Sugar, 
Limestone, Nutmeg, Biscuit, Coconut Oil, Rice Mill, Corn, 
Meat, Abatoir, Carbon, Brick, Auto workshop, Hotels 

Pineleng Nutmeg Canning, Clove Oil, Nutmeg Oil, Nutmeg, Brick, 
Thatch roof. 

Wori Tapioca, Fish Meal, Carbon, Carbon, Palm Sugar, Droed 
Fish, Biscuit, Coconut Oil, Rice Mill, Meat, Abatoir, 
Hotels, Photo Shop. 

Likupang Tapioca, Fish Meal, Carbon, Palm Sugar, Dried Fish, Fish 
Smoking, Biscuit, Soybean, Cattle Feed, Coconut Oil, 
Carbon, Hotels. 

Tomohon Clove Oil, Sulphur, Printing, Palm Sugar, Soybean, Cattle 
Feed, Meat, Abatoir, Brick, Garments, Woodcarving, Metal 
Works, Auto workshop. 

Source: Minahasa Dalarn Angka, 1990 
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TYPES AND LOCATION OF SELECTED INDUSTRIES AND OUTLETS INTable 3.2 
MANADO MUNICIPALITY, 1992 

Kecamatan: Types of Industries Outlet 

Molas Food, Soybean, Soysauce, Beverages, Jengki-Tondano Sawangan, 
Coffee, Ice, Woodworking, Plastic/Sponges, Coast 
Chemicals, Garments 

Wenang Food, Soybean, Ice, Auto Workshop, Jengki-Tondano Sawangan, 
Building Materials, Garments Coast 

Sario 	 Building Materials, Food, Beverages, Ice, Sario
 
Soybean
 

Malalayang 	 Food, Nutmeg, Building Materials Malalayang, Bahu 

Source: Monografi Manado, 1990 
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PART H
 
POTENTIAL ENVIRONMENTAL IMPACTS
 

AND MITIGATION STRATEGIES
 

4. POTENTIAL IMPACTS ON THE URBAN ENVIRONMENT 

4.1 Introduction 

This portion of the analysis evaluates the potential effects of growth in urban population and 
tourism on tie urban environment, i.e., the land, air, and water resources of Manado nnd its 
surrounding area. The analysis also considers the potential imipcts of water pollution on 
public health. It focuses on three stresses which urban residents and tourists place or, the 
urban environment: the demand for potable water, the generation of wastewater, and the 

_.,generation of solid waste. 

The Government of Indonesia's Integrated Urban Infrastructure Development Program 
(IUIDP), supported by the World Bank, has studied infrastructure requirements in Manado 
and reported its findings in Indonesia:Growth, Infrastructureand Human Resources (World 
Bank, 1992). Based on its findings and negotiations with the city of Manado, IUIDP 
prepared its current 5-year infrastructure development plan (PJM) for Manado. This study 
developed independent estimates of growth in demand for services, reviewed the IUIDP report 
and PJM, and concluded that the rate of investment must be accelerated beyond the level 
proposed in the PJM to reach agreed-upon targets for service and coverage. 

4.2 Water Supply 

4.2.1 Current conditions 

The Manado PDAM3 draws water from the Tondano river and from deep wells and springs 
to supply piped water to residents. The PDAM supplies piped water to approximately 51% of 
the population ini the urban center of Manado, which represents 44% of the population of the 
entire kotamadya. Piped water service in the urban center of Manado includes a substantial 
number of communal standpipes serving 6% of the urban population. The PDAM loses 
approximately 42% of its production volume through unaccounted-for losses, both leaks and 
administrative losses. 

Many households in the urban center of Manado use shallow wells as a supplementary source 
of water. Wells in densely populated urban neighborhoods (kampungs) are often in close 
proximity to septic tanks and latrines. Residents in the more rural areas of the kotamadya use 
groundwater from wells and tapped springs as a primary source of water. 

3Perusahaan Daerah Air Minum, the municipal water supply agency. 
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4.2.2 Potential impacts 

The current production and use of potable water in Manado has two environmental impacts at 
present: public health problems stemming from the consumption of contaminated water, and 
the contamination of surface water with byproducts from water treatment. Future impacts 
could be more serious. If water production is not increased to meet the future demand of a 
growing population, groundwater resources could be depleted. Furthermore, public health 
problems could become worse as population densities increase, if Manado does not develop 
and maintain an adequate and safe supply of potable water. 

Drinking water obtained from shallow wells and from the piped water supply may be 
contaminated with pathogens that cause diarrheal infections and other illnesses. Such 
contamination, if it exists, is caused by inadequate management of hunian wastes and poor 
maintenance of potable water supply lines. This problem is discussed further in the section 
on wastewater management. 

The PDAM uses'alum (aluminum sulfate) as a floculant to remove suspended solids from raw 
river water. Used alum sludge is returned to the river downstream of the treatment plant. 
This practice adds solids to the river, but probably has an insignificant impact compared to 
the sediment load already in the river from upstream erosion. 

Water quantity and aquifer depletion does not appear to be a problem at this time. The water 
level in the river does not drop below usable quantities and shallow and deep groundwater 
resources appear to be abundant, with some localized saltwater intrusion near the coast 
(Sutoro and Satriyo, 1985). Groundwater hydrology in the area is not well understood, 
however, and the potential effects of increasing groundwater extraction to meet growing 
demand for water cannot be determined without a thorough assessment of the production 
potential of shallow and deep aquifers in the area. 

4.2.3 Mitigation measures 

The IUIDP study and the PJM have identified several feasible approaches to increasing the 
water supply for Manado. The PJM recommends expenditures to control leakage and lost 
water, rehabilitation of the treatment plant, rehabilitation of the major spring, and the 
construction of new groundwater works. Controlling losses and rehabilitating existing 
facilities will probably have the largest environmental benefits (assuming construction 
techniques are environmentally sensitive), because they do not involve the development of 
new sources and, in fact, reduce the need for such development. Reducing leaks in the water 
distribution system will also help reduce the potential for contamination of the piped water 
supply with wastewater. 

Several issues need to be addressed with respect to Manado's plans to increase its water 
supply. First, and most important, more information is needed on the hydrology of shallow 
aquifer(s) underlying Manado and their existing levels of contamination, if any, with residuals 
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from human waste and wastewater. It is also important for public works and health officials 
to understand to what degree people rely on water from shallow wells, how such water is 
being used, and how reliance on this source may be affected by increasing water tariffs or 
improving the quality of piped water. 

Second, the population estimates used in the PJM to plan increases in Manado's water supply 
during the period 1991 to 1995 appear to be too low. These estimates have used an urban 
growth rate for the central urban area, representing between 75% and 80% of the total urban 
population, of 1.3% per year. These rates were based on projections of the 1985 partial 
census. 

In contrast, most recent estimates of population growth based on the 1990 census for the 
entire Kotamadaya indicate an annual growth rate of 4% per year for the period 1980 to 1990. 
Furthermore, recent IUIDP forecasts of the central core population show a growth rate of 
2.9% per year. This would imply a growth rate for the area around the central urban core of 
about 8%per year, given a total growth rate of 4%. The residents in the area surrounding the 
central urban core will also need to be served with water and sanitation. The current study 
uses a growth rate of 3.5% for Manado, and projections run between 1992 and 2002 (see 
Table 2.1). 

Finally, the potential hydrologic effects of developing new groundwater sources should be 
evaluated. More information is needed on the hydrology of deep aquifers in the area, their 
long-term production capacity, and the potential effects of increased extraction rates. 

4.3 Wastewater and Human Wastes 

4.3.1 Current conditions 

All sanitation facilities in Manado are on-site systems with septic tanks, leach pits, or latrines. 
Approximately 66% of residents have adequate sanitation (Kesehatan Manado, 1990). 

Septic tanks are constructed fiom concrete or concrete bricks and have two or three chambers, 
with the last chamber open at the bottom and serving as a leach pit. Dead coral has been 
used to some extent as an underdrain material for septic tanks. Soil permeability is low to 
medium and groundwater depth averages approximately 3 meters. Manado has a standard 
design for septic tanks; however, there are no provisions for inspection of ew construction or 
the operation and maintenance of existing systems. Hotels and institutional buildings also -use 
septic tanks. Tafik maintenance is the responsibility of the property owner. Annual pumping 
is recommended but there is only one operational pumper in the city, with a capacity of 3 
tanks per day. Since there are an estimated 20,000 septic tanks in Manado, tanks are pumped 
rarely, if ever. Pumped septage is transported to a private facility near Tomohon where the 
waste reportedly is treated and reused for fertilizer. 
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The squatter and low income areas near the rivers and in intertidal areas of the coast ae not 
serviceable by conventional septic tanks. They are served by public, communal facilites 
(MCK) which provide adequate sanitation if used. Waste disposal in these communities, 
however, often results in the direct deposition of human wastes into the river. 

4.3.2 Potential impacts 

Domestic wastewater consists of grey water from cleaning, bathing, and other household uses 
and sewage containing human wasts. In Manado, grey water is generally discharged from 
households to te surface drainage system which has outfalls to surface streams. Water 
bearing human wastes passes through septic tanks or latrines to groundwater, from which it 
eventually discharges to surface streams and Manado Bay. 

The mismanagement of domestic wastewater can cause two types of environmental impacts.
The first is contamination of potable water supplies with pathogens and other pollutants from 
human waste. The second is reduced concentrations of dissolved oxygen in surface waters, 
which may have a detrimental impact on aquatic and marine fauna. 

Contamination of pctable water supplies. 

Inadequate management of human wastes may result in the contamination of potable water 
supplies with pathogens and nitrates, both of which cause public health problems. Human 
wastes can contain a large variety of pathogens; from a public health perspective, the most 
significant are bacteria that cause diarrheal diseases and cholera, and viruses that can cause 
hepatitis. High concentrations of nitrate in drinking water can cause methemoglobinemia in 
infants less than 6 months old. 

Pathogens will tend to die off in septic tanks that are operating properly, given adequate 
retention time, or will be trapped in the surrounding soils. As indicated earlier, however, 
there is good reason to believe many septic tanks in Manado are noz operating properly.
There is no regular inspection of new tanks and maintenance (pumping) is rare. The absence 
of any greater demand for pumping indicates that tanks rarely overflow. Given other factors, 
this probably indicates that they are not retaining solids well and that residence times for 
waste in the tanks are short or that tanks are being bypassed entirely. Increases in population 
density also affect the effectiveness of on-site sanitation systems as the absorptive capacity of 
soils is surpassed and contamination of groundwater exceeds natural flushing abilities. 

Shallow aquifer(s) in the more densely populated areas of Manado are likely to be 
contaminated with organics, nitrates and pathogens; water quality data, however, were not 
readily availabIC to confirm this. Shallow wells were observed in close proximity to latrines 
and septic tanks in the kampungs. Informal reports by residents indicated that it is standard 
practice to boil all drinking water; however, data on the use of hygiene practices to control 
diarrhea were not available. Boiling controls pathogens but does not remove nitrates. 
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Public health data for Manado show an increase of approximately 70% in reported cases of 
diarrhea over the last six years. This increase is much larger than the 25% total population 
growth over the same period. Manado's health agency has conducted public education 
campaigns concerning diarrhea over th- same period and, thus, the increase is probably due in 
part to greater public awareness and people's willingness to report cases and seek treatment. 
However, these figures may also indicate an increasing problem with water contamination. It 
is likely that water contamination is contributing to the increase in diarrhea, although the 
magnitude of this impact cannot be determined from information available for this study. 

It is important to note that the first reported outbreak of cholera in Manado occurred recently, 
in the area of Molas. Health officials were aware of a previous small outbreak in a distant 
kabupaten (Gorontalo), but this was apparently the first incident in Manado, at least in recent 
history. Early newspaper articles reported eight cases in the initial outbreak. The presence of 
cholera in the area should make improving human waste management a higher priority. 

In the rural areas around Manadc. on-site systems become less of a problem because lower 
population densides are better su-Aed for on-site systems and more forgiving of failures. 
Maintenance will still be an issue with rural systems and septage must be managed. This 
includes provisions for pumper trucks and septage treatment. Latrines typically are more 
appropriate in rural areas than in urbaa areas because of the lower population densities and 
greater assimilative capacities of soils. 

Reduced concentrations of dissolved oxygen in surface waters. 

Table 4.1 is a compilation of some of the mom important constituents in wastewater. BOD5 

(five-day biochemical oxygen demand) is a measure of the quantity of biodegradable 
compounds (both dissolved and suspended) in wastewater. When discharged into aquatic 
environments, these compounds are oxidized, drawing down the concentration of dissolved 
oxygen in the water. Nitrogen and phosphorous may also reduce dissolved oxygen 
concentrations through the process of eutrophication. Nitrogen and phosphorous are nutrients 
that, when discharged to surface waters, may stimulate the growth of algae and aquatic or 
marine flora. Subsequent decomposition of the increased biomass consumes dissolved 
oxygen. 

Properly operating septic tanks can remove 60% of the BOD5 and most of the inorganic 
solids in sewage. Nitrogen compounds tend to be oxidized to nitrates, which are mobile and 
will be transported via groundwater to surface water. Phosphorous compounds associate 
strongly with many soils and are generally retained in soils down-gradient from septic tank 
leach pits. Grey water generally contains low concentrations of oxygen demanding 
compounds (BODs), low to moderate amounts of suspended solids, few pathogenic organisms, 
and moderate amcunts of nutrients (mainly phosphorus compounds). 
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Table 4.1 DOMESTIC WASTEWATER CHARACTERISTICS 

Constituent Range of Mass of 
Constituent 

Total Mass of Constituent 
Produced for 343,4354 

(g/capita/day) people 
(kg/day) 

BOD5 45 - 54 15,500 - 18,500 

Inorganic solids 5 - 15 1,720 - 5,150 

Nitrogen, total as N 5  12 1,720 - 4,120 

Phosphorous, total as P 0.8 - 4.0 275 - 1,370 

Microorganisms, total 109 - 1010 per 100 mL of 
bacteria wastewater 

Source: 	 S.J. Arceivala, Wastewater Treatment and Disposal. 1981, Marcel Dekker, New 
York. 

An unsystematic inspection of soaps and detergents available in Manado indicated no attempt 
to limit phosphorus concentrations in these products. The combination of grey water disposal 
to surface waters and suspected high concentrations of phosphorus compounds in cleaning 
agents lead to the possibility of substandal amonnts of phosphorous entering the rivers and 
marine environment. 

The discharge of grey water to surface streams and the sanitation practices of communities 
near the rivers (combined with leachate from solid waste dumps and waste discharges from 
food processing, to be discussed later) probably results in a significant reduction of dissolved 
oxygen in surface streams as they pass through Manado, particularly in the lowest reach of 
the Tondano River. Although some water quality data have been collected for the Tondano 
River, they are insufficient to evaluate the status of the river and to what extent it is affected 
by wastewater. 

Nutrient loadings into Manado Bay are unlikely to have a substantial effect on dissolved 
oxygen concentrations in the bay at the current rates of discharge. The assimilative capacity 
of the bay is probably quite large, due to its depth and the strength of local currents. Water 
quality data are not available, however, to evaluate the situation and support this conclusion. 

Much more information on water resources is needed to predict the environmental impacts 
that substantial growth in the urban population may have on these resources. Information is 
needed about current water quality conditions, the area's hydrology and geohydrology, and 

4See Table 2.1. 
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the assimilative capacity of the Tondano River, other surface streams, and Manado Bay. 
Although urban growth will clearly place these resources under increased stress, data are 
insufficient to predict how rapidly s.uch stress may degrade the resources and, therefore, what 
degree of mitigation will be needed to avoid substantial negative impacts. 

4.3.3 Mitigatioil measures 

The PJM identifies a strategy for improving sanitation facilities and for meeting the needs of 
anticipated growth. The plan calls for improving public awareness of sanitation issues, 
establishing a revolving fund to provide credit to property owners for the construction of on
site sanitation facilities, developing a feasibility study and detailed design for off-site facilities 
in high density urban areas, expanding the facitlities for handling septage, and constructing 
public facilities (MCK) for low income groups residing along rivers. The plan begins to 
address all of the anticipated sanitation needs of Manado. A substantial amount of work is 
needed, however, to ensure that improvements to the sanitation system are tailored to the 
particular circumstances found in Manado. This study concludes that several steps should be 
taken to improve the existing plan. 

Off-site systems 

The PJM includes plans for studying the feasibility of using small bore sewers and treatment 
lagoons. In accordance with national guidelines, the plan anticipates that such systems would 
be installed in any area that reaches or exceeds a density of 200 people per hectare or where 
groundwater is at a depth of 1.5 meters or less. It is possible that other types of low cost, 
off-site systems would be more appropriate for Manado and that such systems should be 
installed when population density reaches a level substantially lower than or highcr than 200 
people per hectare. Manado needs more information than the PJM indicates will be collected 
to determine whether, when, and where new off-site systems are needed, to optimize their 
design, and to ensure that they will actually mitigate potential environmental and public 
health impacts. 

The first step should be a survey of the design, density, and performance of existing on-site 
systems, coupled with a thorough study of the current levels of contamination in shallow 
groundwater, surface streams, and Manado Bay. The surface drainage network should be 
included in this study. This information should be used to determine the effect of current 
conditions on water quality and public health and to estimate the residual assimilative 
capacity of groundwater, surface water, and the bay for future wastewater discharges. 
Information on groundwater flow rates and soil conditions should be used to determine 
whether a higher- or lower-than-standard density of on-site systems can be tolerated in 
Manado. 

The next step should be an evaluation of alternative technologies for off-site wastewater 
treatment. The evaluation should be broadened to consider alternative collection systems (such 
as simplified sewage and condominal sewers) and treatment systems (such as multiple house 
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septic tanks or anaerobic filters). Systems incorporating wetlands treatment or land 
application should also be considered if water quality data indicate that nutrient removal is 
required for enviromnental protection. 

Finally, two other factors affecting the design of off-site systems should be considered. The 
first is the cost and sizing of off-site systems. Technologies that can be built in smaller 
increments are fihancially more feasible because they require smaller incremental investments. 
Second, the potential pitfalls of off-site treatment need to be taken into account. If a large off
site system fails, larger quantities of untreated sewage may be discharged to a river or bay 
rather than the smaller, dispersed flows resulting from the failure of on-site systems or 
smaller off-site systems. Large syswm failures can be particularly tragic if the c'ty is 
experiencing problems with cholera. Although steps can be taken to reduce the probability of 
large system failures as well as to minimize the impacts of such failures, planners should be 
realistic about the capacity of responsible agei.cies to conduct proper operations and 
maintenance procedures. 

Magnitude and cost of system expansion 

The PJM for Manado is designed to achieve a target of 80% coverage in sanitation for the 
period 1991-95. As was the case for water supply, the plan was prepared using a population 
projection substantially lower than the figure estimated in this study. Consequently, a greater 
investment than that included in the current PIM will be required to reach the 80% target. 
Furthermore, this study concerns the period 1992 to 2002, reaching seven years beyond the 
end of the current PJM. The following analysis provides a rough estimate of the potential 
cost of meeting the 80% target for sanitation coverage between now and 2002. 

Based on figures used to develop the PJM, it is assumed that 20% of the population growth 
will occur in high density areas that will require off-site sanitation, 17% will be in low 
income areas to be serviced with communal facilities, and the remaining 63% will use on-site 
systems. Also, based on IUIDP figures, ai, off-site system for 62,111 people is expected to 
cost Rp 10 billion (Rp 160,000 per person); an on-site system for 7 people will cost Rp 
226,000 (Rp 32,000 per person); and a communal facility with 6 stalls for 150 people will 
cost Rp 3 million (Rp 20,000 per person). The total capital cost of initiating service to 
164,000 people between 1992 and 2002 is Rp. 19.1 billion (in 1990 Rupiah), as shown in 
Table 4.2. 

Propond IUIDP investments from 1991 to 1995 will finance 3600 on-site systems (serving 
25,000 persons) and build 73 communal facilities (serving 11,000 persons). The construction 
of off-site systemn, is beyond the end date of the current plan. The estimated net cost of 
system expansion needed from 1992-2002, over and above that provided for in the current 
five-year plan, is shown in Tablc 4.3. 
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Table 4.2 TOTAL CAPITAL COSTS OF ADDriONAL ,ANITATION CAPACITY, 
1992 - 2002 (in 1990 Rp) 

SyStem Population to be
Served 

Cost per Person Total Cost for System 

Off-Site 95,000 Rp 160,000/cap Rp 15.2 billion 

On-Site 103,000 Rp 32,000/cap Rp 3.3 billion 

Communal 28,O0 Rp 20,000/cap Rp 0.6 billion 

Total Cost 1992 - 2002 Rp 19.1 billion 

Table 4.3 NET CAPITAL COSTS OF ADDITIONAL SANITATION CAPACITY, 
1992-2002 (in 1990 Rp) 

System Population to be Cost per Person Total Cost for System 
Served 

Off-Site 95,000 Rp 160,000/cap Rp 15.2 billion 

On-Site 78,000 Rp 32,000/cap Rp 2.5 billion 

Communal 17,000 Rp 20,000/cap Rp 0.3 bil!ion 

Shortfall Cost 1992 - 2002 Rp 16.2 billion 

Tables 4.2 and 4.3 represent total capital costs required from all sources; some of the 
sanitation needs will be met originally by private homeowners. The cost of the septage 
handling and disposal equipment was not identified separately in the PJM and is not included 
here. The eventual cost of off-site systems may be substantially different from that estimated 
here if studies recommended earlier in this section indicate that systems of a different design 
than that used in the PJM are appropriate to Manado, or if the number of people living in 
high density areas that require such systems is substantially grcater than or less than 20% of 
the population of Manado. 
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Other issues 

The following recommendations regarding other aspects of Manado's sanitation system should 
also be considered: 

" Technical assfstance could be provided to residents to aid in the construction and 
maintenance of adequate sanitation facilities. This assistance could be made 
availab!e to all households as well as to persons seeking credit for building new 
facilities. 

" 	Permitting and inspection of new construction would help to assure that an adequate 
quality of construction is maintained, 

* 	Peri.dic inspections of existing facilities would assist householders in identifying 
system problems before major failures occur. 

" 	Prohibiting the use of coral in the construction of septic tanks would reduce this 
source of pressure on coral reefs. 

• 	A study of the design, use, and effectiveness of communal facilities (MCK) would 
be useful in optimizing this part of the program. 

4.4 Solid Waste 

4.4.1 Current conditions 

The Dinas Kebersihan (department of public works) for Manado operates a fleet of fifteen 
waste collection trucks and piovides daily pickup from many individual homes and 
neighborhood collection sites in the urban areas of the city. Using information on waste 
generation rates and the capacity of the waste collection system, this study estimates that the 
Dinas Kebershihan collects approximately 45-55% of the solid waste generated by 
households, markets, and institutions in the city.5 A higher proportion of generated waste is 
collected in the urban areas than in outlying rural areas of the kotamadya. From general 
appearances there is very little uncollected or unmanaged solid waste in urban Manado. Most 
streets are free of trash, with only occasional solid waste accumulations in surface drains. 
Waste that is not collected by the city appears to be burned or buried by residents. 

5The Municipal Solid Waste (MSW) generation for Manado has been estimated in two ways. 
Assuming a )opulation of 274,748 people in 1992, a generation rate of 0.6 kg/capita/day and a density 
of 250 kg/m , the amount of solid waste generated in Manado is estimated at 165 tons/day and 660 
m3/day. Alternatively, a 1990 Dinas Kebersihan study found the MSW generation rate in Manado to be 
3 L/capita/day which sould correspond to 820 m3/day at the 1992 population level. The rate of collection 
can be calculated as follows. The average capacity of trucks in the fleet is approximately 7m 3 and the 
trucks average 4 trips per day; the fleet, therefore, collects 364 m3/day. Based on the two estimates of the 
quantity of waste generated, the amount collected is 55% and 45% of the amount generated. In 
comparison, the 1990 report by the IUIDP estimated waste collection coverage in Manado at 57%. 

20
 



The city's landfill operation is located in a sparsely populated area outside of the urban
 
center. The landfill maintains open trash fires with no periodic covering of cells and no
 
leachate control or treatment, allowing for easy access 
by disease vectors and dispersion of 
trash and ash by w'nd and rain. A dam has recently been built at the toe of the landfill to 
contain leachate and runoff; however, no provision for treatment or reduction of leachate 
volume has been initiated. The organic compounds and nutrients released by the 
decomposition of the waste materials will tend to enter the shallow ground water and surface 
water down gradient of the landfill. Without treatment, these contaninants will decrease
 
oxygen concentrations and stimulate eutrophication of surface waters in the area. 
 Toxic
 
chemicals, if present, may also contaminate nearby waters and eventually reach the bay.
 

Some evidence of informal waste recycling (scavenging) was apparent in the city and at the 
landfill. Materials being collected included aluminum, reusable glass containers, and
 
cardboard.
 

4.4.2 Potential impacts 

Proper solid waste management practices minimize disease vectors (rodents, flies, etc.) and 
reduce the risk of leachate contamination of surface and ground waters. Current practices in
Manado are generally good. Frequent waste collection appears to be effective in controlling
disease vectors. The most significant potential impact at this time is the possibility of surface 
and groundwater with untreated leachate from the open landfill. 

However, two factors may reduce the impact of the leachate on the marine environment:
 
1) the landfill is located inland so the stream into which the leachate discharges acts as a
 
treatment system, removing BOD5 and nutrients, and sacrificing surface water quality (and

possibility ground water quality) in an area downstream of the landfill; 2) most of the organic
wastes disposed of in a landfill are less easily degraded than human wastes and some 
degradation occurs in the landfill resulting in the removal of carbon compounds as methane. 
These factors combine to decrease the load of oxygen-demanding compounds to the 
environment. AsEming that the total mass of degradable waste disposed of in the landfill is 
of the same order as that of the human wastes generated in the city, the impacts of landfill 
leachate are probably less significant than those of human wastes. 

The use of on-site burial and burning for uncollected waste does not appear to have negative 
consequences at this time, although it can result in localized ground water contamination and
decreased air quality as population densities increase. Hazardous waste does not appear to he 
a significant component of the solid waste stream and, thus, does not present a significant
hazard to the environment or to the health of sanitation workers and scavengers. 

4.4.3 Mitigation measures 

The PJM identifies the need for additional solid waste collection equipment and the need to 
design and build a new disposal site. These projects are necessary to meet existing and 
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projected demand at an average level of service for all of Manado of approximately 60%. 
Because the population has grown faster than expected, the solid waste plan must be 
reevaluated at the new population leels. Population distribution is an important factor in 
designing solid waste systems. Therefore, it is necessary to determine the differential growth 
rate of high density areas so that the demand for solid waste services can be determined more 
accurately. As suggested in the PJM, it is important to consider the environmental impacts of 
the landfill operation when selecting the new site and when designing and operating the 
facilities. This includes leachate collection, treatment, and control at the new site. 

4.5 Tourism Facilities 

4.5.1 Potential Impacts 

The potential environmental impacts c . tourism facilities on the urban environment are similar 
in kind to those of domestic activities, but the magnitude of the impact per person is usually 
greater. Tourist facilities are usually closer to the coast, they use more water per capita, they 
generate more solid waste per capita, and they may be associated with high impact facilities 
such as golf courses. Hotels will generally use groundwater if it is available and will treat 
surface water only if necessary. Irrigation requirements for golf couises and grounds will 
typically be met with surface water. Table 4.4 presents estimates of water usage, wastewater 
generation, and solid waste mass and volume from tourist facilities using the tourism growth 
projections developed earlier in this study. In addition to these direct impacts, spin-off 
development is likely to creat.: settlements and resulting environmental impacts near tourist 
facilities in response to avaIable jobs. The possible environmental effects of tourism 
development include: eutrophication of surface waters caused by the nutrients in wastewater, 
landfill leachate, and golf course fertilizer runoff; groundwater contamination or depletion by 
large users such as golf courses; and pesticide runoff from golf courset, and gardens. 

Table 4.4 TOURSM WATER CONSUMPTION AND WASTE GENERATION 6 

1992 1997 2002 

Tourists per day 460 2000 4200 

Water usage (based on 400 ldca/day) 180 m3 800 m3 1,700 m3 

Wastewater (based on 80% of water) 150 m3 640 m3 1,300 m3 

Solid waste (based on 1.6 kg/ca/day) 740 kg 3,200 kg 6,720 kg 

Solid waste volume (based on 150 kg/m 3) 4.9 m3 21 m3 45 m3 

6based on mid projections of tourism and on water usage and solid waste generation from 

industrialized nations. 
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4.5.2 Mitigation measures 

Water SuDpy at Tourist Resorts 

Tourism developments will generally be located outside the urban areas of Manado, which
will minimize their impact on the aquifers that supply the urban areas in the near term.
However, large water users such as golf courses must be sensitive to their impact on local
conditions and limit water quantities to acceptable levels. Hotels should be required to
conduct or support assessments of groundwater potential before developing sources for highvolume uses. Tourist developments are also better able to support higher technolovy optionssuch as water treatment and wastewater reuse if necessary to conserve potable water supplies. 

Wastewater Management at Tourist Resorts 

A generally higher level of treatment is appropriate for tourist developments because of the
availability of capital, operating funds, and operating expertise. Such systems may use
stabilization ponds, activated sludge, or other secondary treatment. Pump stations may beincorporated to remove wastes from sensitive coastal areas or to reuse the treated wastewater
for irrigation. The Manado Beach Hotel has an extended aeration activated sludge plant that was sized to handle the projected development in the area of approximately 2000 rooms. Th
effluent from the plant is chlciinated and discharged into a small stream which discharges
into the ocean. When the plant is fully loaded the effluent will make up a significant fraction
of the flow in the small stream and, thus, is likely to make the stream eutrophic and maysignificantly affect dissolved oxygen concentrations in coastal waters in the stream plume.
The Paradise Hotel development plans to use either a lagoon treatment system or several large
septic tanks. Stidies at each area of tourist development are needed to determine the specific
impacts that t',e individual development is likely to have on the environment. 

Solid Waste Mariagement at Tourist Resorts 

The solid waste from tourist developmeni can be handled on-site for large developments.

The waste from smaller developments can be incorporated into the municipal system. Large

developments will need to design, build, and operate disposal sites so as to minimize
environmental impacts. It may be possible to treat the leachate from these landfills in thewastewater treatment system for the development. If this is done, the treatment plant must be
designed to handle the high BOD5 concentrations associated with landfill leachate. The
Manado Beach Hotel has identified and begun to use a site on its property for landfilling itssolid waste. Its location is such that any leachate from the site will flow into the same stream
that receives the effluent from the wastewater treatment plant. The hotel managers have noplans to treat leachate at this time. The Paradise Hotel development has not yet designated a 
site for its solid waste. 
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.Golf Courses 

Golf courses appear to be a main feature at most of the tourist developments. High 
concentrations of fertilizer for greens maintenance and of pesticides for weed and insect 
control 	are common in golf course management. Run-off from golf course irrigation may be 
a significant source of pollutants, causing eutrophication of streams and area coastal waters, 
and pesticide contamination, or even poisoning, of bird and fish species. These problems can 
be avoided and controlled by limiting the amount of fertilizers and pesticides used, choosing
pesticides wisely, and, if necess,'ry, collecting and treating the run-off. Resorts should be 
required to conduct or support studies to identify appropriate measures for avoiding negative 
impacts from use of chemicals on golf courses. 

4.6 	 Summary and Conclusions: The Relative Significance of Impacts and Mitigation
 
Measures
 

This chapter has identified potential impacts of growth to the urban environment of Manado 
and has discussed various steps that might be taken to address these impacts. Tables 4.5 and 
4.6 provide some perspective regarding the relative significance of the impacts and the 
relative costs of addressing them. Table 4.5 summarizes the impacts, their potential severity, 
and the nature and relative significance of their causes. The impacts are rated with rcspect to 
each other; the sources are rated with respect to other sources of the same impact. Table 4.6 
summarizes steps to evaluate or mitigate the impacts, with an indication of their relative 
importance and cost. These tables reflect several conclusions, discussed below. 

The two most important impacts to the urban environment are the contamination of drinking 
water supplies with human waste and oxygen depletion in surface waters. Data are 
insufficient to determine the current extent and severity of these problems. It is clear, 
however, that these problems exist to some extent now and that they could become much 
more severe over time, even within the next ten years. It is more important to protect 
drinking water than surface water, both because public health impacts are generally
considered more important than ecological impact., and because the assimilative capacity of 
Manado Bay is expected to be quite large. Water quality in the Tondano River can probably 
be compromised substantially before it has any effect on the bay. 

The other urban environmental impacts examined--groundwater depletion and disposal of used 
alum in the Tondano River--are not significant at this time. Groundwater depletion could 
become a problem over the long term, of course, and it is important that studies of deep
aquifer hydrology be completed before extensive groundwater projects are developed. Given 
existing information, however, it appears that groundwater resources are more than adequate 
to meet anticipated uses over the next ten years. 

The most important causes of contaminated drinking water are inadequate management of 
human wastes and leaks in the piped water distribution system. Although there is insufficient 
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data to determine the current extent of contamination, Manado's reliance on on-site sanitation 
systems, the lack of adequate maintenance for such systems, the common practice of using 
water from shallow wells, the fact that over one-third of the water utility's production volume 
is lost, and the recent increase in reported cases of diarrhea all point to the existence of a 
problem now. Problems with inadequate sanitation could become much more severe as the 
urban population grows and its density increases. 

Inadequate management of human wastes and domestic wastewater is also the most important 
cause of oxygen depletion in surface waters. The other causes--wastewater from processing 
agricultural products, leachate from landfills, and wastewater from tourist facilities-are less 
important because they comprise a smaller volume of waste and bccause their potential effects 
are more localized. 
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Table 4.5 SUMMARY OF IMPACTS TO THE URBAN ENVIRONMENT 

Type of Impact Potential 
Severity of 

Impact 

Sources of Impact Relative 
Significance 
of Source 

Public health problems due 
to consumption of 
contaminated drinking water 

Higher Inadequate management of 
human wastes and domestic 
grey water 

High 

Leaks in piped water supply High 

Oxygen depletion in surface 
stleams and Manado Bay, 
due to discharges of high-
BOD wastes and nutrients 

Higher Inadequate management of 
human wastes and domestic 
grey water 
Wastewater from processing 

Higher 

Lower 

agricultural products 

Leachate from solid waste 
landfills 

Lower 

Wastewater from tourist 
facilities (rooms, restaurants, 
golf courses) and leachate 
from on-site landfills 

Lower 

Depletion of deep aquifers 
from overextraction of 
groundwater 

Lower Use of groundwater for 
municipal water supply 
Use of groundwater for 

Higher 

Lower 

tourist facilities 

Increased level, of solids in 
Tondano River from 
disposal of used alum 

Lower Disposal of used alum from 
the water treatment plant 
into the Tondano River 
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Table 4.6 COMPARISON OF STEPS TO EVALUATE OR MITIGATE IMPACTS TO 
THE URBAN ENVIRONMENT 

Impact Steps to Address Impact 

Drinking Evaluate current contamination levels, sources, 
water, hydrology of shallow aquifers, usage patterns 
contamination for well water, and its role in diarrhea rates 

Control leaks in piped water network 

Oxygen Evaluate oxygen levels in surface and bay 
depletion in waters, BOD of discharges, flow rates in 
surface waters streams and currentss in near-coastal waters 
and Manado Collect/treat leachate from municipal landfill 
Bay 

Require tourist facilities to control nutrient and 
BOD discharges from domestic uses, landfill 
leachate, and golf course runoff. 

Drinking Evaluate alternative wastewater management 
water technologies for off-site systems 
contamnation Improve management of human waste and 
depletion wastewater by constructing new off-sitesystems and additional on-site systems 

Improve management of human waste and 
wastewater with technical assistance to 
residents, initial and on-going inspections of 
on-site systems 

Depletion of Evaluate hydrology and production capacity of 
deep aquifers aquifers to be used for municipal supplies and 

tourist resorts 

Require tourist facilities to limit use of 
groundwater, possibly by reusing wastewater 

Importance Relative 
of Step Cost 

High Low 

High High 

High Low 

Low High 

Low High 

High Low 

High High 

High Low 

Low Low 

Low High 
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As shown in Table 4.6, most of the steps that could be taken to address problems with 
drinking water contamination and oxygen depletion in surface water are rated high in 
importancc. Of these, two steps require substantial investments: controlling leaks in the 
piped watcr distribution system and constructing new off-site and on-site sanitation systems. 
Both act:vities will be pursued with support from the IJIDP; work on water system leaks and 
on-site sanitation systems is programmed in the PJM for 1991-95, as is a feasibility study for 
off-site sanitation systems. Support for constructing off-site systems is anticipated in the next 
programming cycle for the PJM (1996-2000). 

There are several important steps that should be taken and that are relatively inexpensive 
when compared with the costs of major infrastructure investments. Most of these are studies
-of groundwater (contamination, flow, usage), surface water (quality, flows, discharges), and 
sanitation technologies. These studies are critically important to undersland the current 
magnitude mid extent of problems, to quantify the relative contribution of different sources, 
and to design effective and cost efficient solutions. Much more information is needed to 
design infrastructure investments that are tailored to Manado's particular characteristics and 
needs. 

Manado will, of course, also need to increase the volume of drinking water it supplies to its 
residents to keep up with population growth and to improve health conditions. To this end, 
the PJM includes provisions for rehabilitating the existing treatment plant and a spring, and 
for constructing new water production works. It is important to recognize that increasing 
production capacity will not in itself solve the problem. There is a complex relationship 
between improvements to the municipal water supply, the cost of water, and fesident's 
reliance on alternative water sources such as shallow wells. 
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5. POTENTIAL IMPACTS ON COASTAL AND MARINE RESOURCES 

5.1 Introduction 

This portion of the study examines the potential impacts of urban growth and tourism 
development in and around Manado on the area's marine and coastal environments. Results 
fror this portion of the stud will be used to augment the work of the Natural Resource 
Management (NRM) Project by providing information on the interactions between urban 
development and marine an6 cnastal resource management. 

During the study it became apparent that the two most important sources of harm to the 
ecological status of reef systems in Bunaken Marine National Park are overfishing and direct 
physical damage to the reefs caused by boat mooring and coral mining. These impacts may 
be aggravated to some degree by growth in the urban populationi of Manado and tourism, 
insofar as such growth increases the commercial demand for fish or the number of boats 
using park waters. 'Theimpacts, however, are attributable primarily to the traditional fishing, 
reef-picking, and boat mooring practices of island residents. They are, therefore, beyond the 
formal scope of this analysis. 

The NRM Project is working with national, provincial, and local officials to develop and 
implement a management plan for the Bunaken Marine National Park. This plan includes 
measures to address impacts attributable to the practices of island residents. The study team 
strongly endorses the intent of the NRM Project to help national and local officials devise 
measures by which island residents may remain in the park and be vested with legally
recognized rights to use park resources, including land, water, and protected fishing grounds. 
Such rights will give island residents a strong incentive to organize themselves so that they 
may use park resources wisely and protect park resources from abuse by non-residents. 

Although it was not the principal focus of the work reported herein, the study team did make 
recommendationg to the NRM Project regarding specific measures that should be addressed in 
the management plan for Bunaken Marine National Park. 

5.2 Resources At Risk 

7USAID/J/AEE initiated the NRM Project in August 1991 Incollaboration with the GOI Ministry of 
Forestry and BAPPENAS. One of the key elements of the NRM Project work program is developing a 
management plan for Bunaken Marine National Park. The NRM Project will also update management 
plans for other marine protected areas in North Sulawesi, help identify research needs for improving 
protected area management, train government staff and local communities (including private sector) in 
techniques for the sustainable management of marine protected areas, evaluate the design and 
implementation of management plans for protected areas, and recommend options for improving relevant 
policies and practices. 
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The marin- and coastal resources potentially at risk of negative hnpacts from growth hi and
 
around Manado are located in the Bunaken Marine National Park and along the northern
 
coastline of North Sulawesi from Cape Araken to Likupang.
 

Bunaken Marine National Park (shown in Figure 5.1) encompasses a total area of 89,065 
hectares, most of which is open sea, and is divided into two distinct units. The northern unit 
of the park (75,265 ha) includes five islands (P. Bunaken, P. Manado Tua, P. Mantehage, P. 
Siladen, P. Nain), one islet (P. Nain Kecil), and fringing reefs of the mainland adjacent to P. 
Bunaken (at Tanjung Pisok on the Molas Peninsula). The southern unit of the park is smaller 
(13,800 ha) and consists of extensive fringing reefs along the Arakan-Wowontulap area of the 
mainland, southwest of Manado. Bunaken Marine National Park was officially designated a 
national park in October 1991. 

The marine park includes extensive reef systems around the islands and along its mainland 
'boundaries, supportig !nderwater flora and fauna that are typical of the central Indo-Pacific 
region. Most . € systems in the study area offer clear water, safe diving, relatively short 
boat trips to dive sites, a variety and abundance of marine life, and underwater scenery 
including spectacular drop-offs and small caves. These assets should increase international 
tourism if the ecological status of the reefs can be improved or, at least, conserved at its 
present level. 

Mangrove stands and beds of seagrass are. common along the mainland and island coasts, 
although the extent of their coverage is declining. These resources are critical to coastal 
ecology in three ways: they are primary producers and their detritus is the base of the food 
chain that supports zooplankton, coral, and other fauna; they stabilize sediments, control 
turbidity, and provide stable strata that can be colonized by other species; and they are critical 
habitat for the juvenile stages of many reef fish and shellfish. In addition, mangroves provide 
habitat for other fauna (birds, amphibians, etc.) and protect coastal areas from erosion and 
storm damage. 

The marine park, coastal waters, and Manado Bay support active, if depleted, artisanal and 
small-scale commercial fisheries. A 1991 study found over 1,800 heads of families residing 
on islands in the marine park who are artisanal fishermen. Many families living along the 
mainland coast rely on a combination of small-scale farming and artisanal fishing. 
Small fleets of outrigger boats, manually propelled, work regularly in Manado Bay. 

Most of the area's beaches are composed of broken coral fragments. There are very few 
white sand beaches of the type most attractive for tourist recreation. 
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To summarize, the following related and interdependent resources are potentially at risk from 
the effects of urban growth and tourism development: 

* 	the coral reefs, mangroves, seagrass beds, and associated flora and fauna located in 
the northern unit of Bunaken Marine National Park; 

* 	the fringing reefs, mangroves, seagrass beds, and associated flora and fauna located 
along the mainland coast within the study area, including the Araken-Wowontulap 
area (which forms the southern unit of the Bunaken Marine National Park), the 
Molas Peninsula, and areas extending northward to Likupang; and 

" commercial and artisanal fisheries along the mainland coast, in Manado Bay, and in 
the Bunaken Marine National Park. 

5.3 Existing and Potential Impacts to Coastal and Marine Resources 

The coastal and marine resources in the study area are affected by six types of negative 
environmental impacts: 

* Direct physical damage to coastal habitats;
 
" Soil erosion, sediment, and turbidity;
 
* 	Sewage, agricultural runoff, and eutrophication; 
* Toxic chemical pollution;
 
" Solid waste pollution; and
 
• 	 Visual impacts of on-shore development. 

In addition to their effects on coastal ecology, sewage and toxic chemicals may also 
contaminate fish and shellfiEh, making their consumption potentially hazardous to humans. 
As stated earlier, two other types of impacts--di..ct physical damage to reefs and over
fishing--are not addressed here because they are not primarily attributable to urban growth or 
tourism development. 

5.3.1 Direct physical damage to coastl habitats 

One of the clearest causes of degradation of coastal habitats observed to date has been the 
cutting of mangroves in the study area. Potential dredging and filling operations for resort 
development could be a major source of degradation of reef, seagrass, lagoon and mangrove 
systems. Dredging of lagoons and offshore areas for fill usually means scraping off the cover 
of 	sea grasses. This action has immediate effects, which reverse the natural benefits of 
lagoons previously outlined. Dredging removes the vegetation that binds the bottom of the 
lagoon or offshore area -- and thereby reduces water clarity. Dredging also removes the base 
of the food chain for all the reef, mangrove and lagoon organisms that derive subsistence 
from the sea grass system. And finally, the sea grass blades that provide a protective nursery 
for larval and juvenile stages are also lost, with consequent decline in the populations of these 
species. 
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5.3.2 Soil erosion, sediments, and turbidity 

High sediment loadings and the associated turbidity plumes can damage sea grass beds and 
coral reef formations in two ways. First, chronic turbidity and deposited sediment cut down 
on light penetration sufficiently to inhibit photosynthesis in sea grass beds and coral 
formations, slowing the growth of individual organisms and the spread of communities. 
Second, coral species that form flattened, horizontal formations are often unable to expel 
ingested sediment particles or to clear the surface of the colony and may die from smothering 
or physical damage. 

High sediment loadings may be caused by erosion in watersheds, mainland construction, near
shore dredge and fill operations, and dredging coastal navigation channels. The most 
significant source of sediments in the study area at this time is erosion in the Tondano River 
watershed. Coastal construction is modest at this time but is a potentially significant source 
of sediment-related impacts over the next ten years, especially along the Molas Peninsula. 
There appears to be no channel dredging activity at this time and it is unlikely in the future, 
due to the great depth of near-coastal waters and the routing of all commercial shipping in the 
area to the harbor at Bitung. 

The Tondano River is the major stream systern in the study area, draining the watcrshed 
above Manado and flowing into the Manado Bay. Agricultural practices in the watersheds, 
especially the cultivation of cloves, create massive erosion. Studies have estimated that 
220,000 tons of soil are lost from the watershed each year. The eroded soils are washed irto 
streams which eventually convey them into Manado Bay and other coastal waters around 
Manado. 

Fortunately, sediments carried by the Todano River appear to have no adverse effect on the 
coral reefs fringing the islands in Bunaken Marine National Park, for two reasons. First, the 
distance of the river mouth from the park islands (approximately 8 kilometers to Bunaken 
Island) and the great depth of Manado Bay (averaging over 200 meters) allows most of the 
sediment to settle out of the water column before it reaches the islands. Second, strong 
currents sweep through a deep trench that runs between the mainland at Molas Peninsula and 
the islands P. Bunaken and P. Siladen. These currents appear to sweep most sediment 
remaining suspended in the water column onto the southern shore of the Molas Peninsula, 
into the trench, or through the trench and beyond. 

Coastal construction may be a significant source of sediments over the next ten years. 
Construction is underway at the Paradise Resort near Likupang and plans exist to expand the 
Manado Beach Hotel complex and develop tourist facilities on the Molas Peninsula. Further 
development of areas along the coastal highway south of Manado is also likely. Standard 
construction practices in the area do not employ modern methods to minimize erosion and 
runoff and, in fact, may involve substantial diking, dredging, and filling to drain low-lying 
areas and extend beaches. 
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Sediment generated by coastal construction may cause localized negative impacts on sea grass 

beds and fringing reefs along the mainland coast. Construction may affect nearby sea grass 

beds; the resulting decline in sea grass habitat would probably occur in small increments but 

could eventually become significant as cumulative damage grows over time. Construction on 

the Molas Peninsula and at Likupang may also endanger fringing reefs along these portions of 

the mainland coast. Construction at the Manado Beach Hotel complex and along the coastal 

highway south of Manado is unlikely to affect fringing coral reefs, because the only reefs in 

the area lie to the southwest along the Arakan-Wowontulap coast and the prevailing current is 

to the northeast. 

5.3.3 Sewage, agricultural runoff, and eutrophication 

Sewage and runoff water that is contaminated with fertilizers or livestock wastes contains 

nitrogen and phosphorous. Eutrophication is the introduction of such nutrients to surface or 

coastal waters. Eutrophication leads to increased production by aquatic and marine flora apd 

a resulting increase in biomass. Eutrophication can damage marine and coastal environments 

in two ways. First, eutrophication frequently causes a shift in community structure. Coral 

reefs are particularly susceptible to sewage pollution because they reflect a delicate balance 
among a large number of species, maintained in part by the relatively low levels of nutrients 
in tropical water. Sewage pollution upsets the balance by making available large amounts of 

nutrients which lead to a dramatic increase in the populations of certain species, usually at the 

expense of otherspecies. The typical response to eutrophic conditions is for macro-algae 
species to grow over and kill the polyps of the coral communities. 

The second mechanism by which eutrophication damages coastal environments is oxygen 

depletion. As plant biomass increases, the decomposition of dead organisms consumes 
oxygen dissolved in the water. In areas of restricted flow such as small streams, bays, and 
lagoons, oxygen-depleted water is not replaced rapidly and low oxygen levels can kill or 
weaken fish and shellfish. Under conditions of very restricted flow, eutrophication may result 
;n anaerobic decomposition and the associated nuisance odors. 

The Tondano River and other surface streams in the Manado area carry untreated sewage and 
septage into Manado Bay. This pollution appears to have no adverse effect on the coral reefs 
in the marine park or along the Molas Peninsula, due to the depth of the bay waters, the deep 
trench, and the strong currents. Existing rates of nutrient loading into Manado Bay are also 
unlikely to have any substantial effect on levels of dissolved oxygen in the bay due to the 
same factors, although no data are available with which to substantiate this conclusion. 

Hotels and coastal resorts in tropical dveloping nations frequently pollute near-shore waters. 
Septic tank systems and package treatment systems used by such facilities often malfunction. 
Furthermore, given the shoreside location of most tourist facilities, septic tank leaching fields 
are usually in sandy soil or limestone rock, neither of which removes nutrients or retains 
septage long enough to kill pathogens before the flow reaches coastal waters. When a large 
number of hotels, resorts, and restaurants are built on the same beach system, pollution may 
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reach a level that is offensive to the guests and room occupancy rates may begin to decline. 

The hotels and resorts then usually take one of three courses of action: collectively organize 
and build an adequate sewage treatment system for their own needs, build an interceptor pipe 
to connect with an existing or newly constructed municipal treatment system, or build an 
interceptor pipe to an ocean outfall that carries the effluent offshore -- at least beyond their 
areas of use.
 

People living on the islands in the marine park generate untreated sewage and septage and 
fish wastes from artisanal fishermen. These wastes probably create eutrophic conditions in 
localized areas on the sea grass beds and reef flats off some of the islands. Determining the 
extent and significance of effects from island-generated wastes is beyond the scope of this 
study, and will be examined as part of the NRM Project research program. When untreated 
human waste is discharged to a marine environment, the risk of contamination of fish and 
shellfish with pathogenic organisms such as cholera exists. The possibility of human 
infection is increased if these sef.oods are consumed raw. 

5.3.4 Toxic chemical pollution 

Toxic chemical contamination of coastal and marine environments may originate from two 
sources: the contamination of on-shore surface waters with industrial chemicals, metals, and 
pesticides; and oil and chemical spills from commercial shipping traffic. 

Limited data on water quality have been collected for the Tondano River and near-coastal 
waters around Manado. While these data indicate the presence of some mercury in bay 
sediment, they do not indicate the presence of other chemicals in the water column or 
sediments. Substantial contamination with industrial toxic chemicals is unlikely, because of 
the types of industry currently in the area and is unlikely to emerge over the next ten years, 
due to the current policy to concentrate industrial development in Bitung. 

Gold has been discovered in the Tupaan District, inland from Cape Arakan (Profil Kesehatan, 
1989). A preliminary study of the potential impacts of gold mining has been performed. 
Gold mining would be likely to result in mercury contamination of the surface waters and the 
near-coastal waters along the western coast of Cape Arakan. Due to prevailing currents, the 
contamination could reach areas along the northern coast of Cape Araken (which is in the 
southern unit of Bunaken Marine National Park) and marine habitats further upstream. Even 
at low levels,mercury in coastal and ocean ecosystems has repeatedly been found to 
concentrate in the higher trophic levcls, notably large predatory fish and shellfish. Many of 
these are important food species for local populations. Mercury contamination of humans 
leads to well-documented health problems, including the gross deformities and abnormalities 
accompanying Minamata disease (mercury poisoning). 

The port of Manado has been closed to commercial shipping traffic and regional shipping 
lanes apparently do not run close to the coastline near Manado and the marine park. There is, 
however, always a small chance of an oil spill from an accident offshore or a ship running 
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aground. Indonesia does have a national oil spill contingency and response plan, although no 
specific plans appear to have been developed for the northern coast of North Sulawesi. 
Institutions that are planning, developing, and managing the Bunaken Marine National Park 
should devote some attention to evaluating the likelihood of shipping accidents in the area 
and developing appropriate contingency plans. 

5.3.5 Solid waste pollution 

On a 20-minute snorkel reconnaissance of the fringing reef off the southern side of Bunaken 
Island six items of plastic were found floating in the water column. Five were clear plastic 
and one was black plastic. Clear plastic bags are seen by turtles as jelly fish and ingested, 
usually leading to their death. And, of course, solid waste --such as floating pieces of plastic 
seen by divers and snorkelers decreases the quality of their recreational experience. servation 
of trash recently collected on Bunaken indicates that trash is more likely to come from tourist 
and local sources on the islands than from Manado. 

5.3.6 Visual impact of tourism development 

One of the most commendable and appealing aspects of resort development in many of the 
newer diving destinations is that the structures blend in with the environment. Ideally none 
of the resorts will exceed the canopy of the surrounding trees. Resorts can be sited and 
designed so that they are virtually invisible when viewed from the beach or coastal waters of 
marine park areas. In the few interviews with diving and snorkeling tourists, the relatively 
small scale of the resorts and the harmony of the resorts with the surrounding natural 
landscape were frequently mentioned as special attractions of Manado. 

The hillsides of the Molas Peninsula are visible from the Park, particularly from the eastern 
side of Bunaken and Siladen Islands and the coastal waters in between these islands and the 
Peninsula. The highest elevation on the ridge of the Peninsula is 637 meters. Resort 
development on the ridge and down the ocean-facing slopes would have a panoramic view of 
the islands, Manado Bay and the ocean horizon. If future tourist facilities on Molas Peninsula 
were to exceed the canopy of the existing vegetation (which appear to be two stories tall), 
they would be visible from the marine park. The worst visual impact scenario would be high
rise hotel towers. The tourist hotels at Tasik Ria and Likupang are four- and five-story 
buildings. Presently, the construction of a road from the airport directly to the northern part 
of the Molas Peninsula is under discussion. If this occurs, the lands on the peninsula will be 
particularly attractive to resort developers. The team heard reports that much of the land on 
the peninsula has already been purchased by developers and designated for tourism-related 
land uses. Development in this area should be designed to blend in with the natural scenery 
visible from the Park. 
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5.4 Relative Significance of Impacts to Coastal and Marine Resources 

This chapter has identified potential impacts of growth in urban population, industry, and 
tourism to coastal and mai.ae resources. As indicated earlier, the team concluded that 
overfishing is the most significant problem in the aca, apparently affecting Manado Bay, 

Bunaken Marine National Park, and the coastal waters along the full extent of the study area. 

Overfishing, however, is attributable to inadequate coordination and regulation of artisanal 
and small commercial fishermen, not to growth in the urban population or tourism. It is, 
therefore, beyond the scope of this analysis. 

Table 5.1 summarizes the the potential significance of various impacts and the nature and 

relative significance of their causes. Impacts are rated with respect to each other; the sources 
are rated with respect to other sources of the .ame impact. Table 5.2 summarizes steps that 

could be taken to address the impacts, with an indication of their relative importance and cost. 

These tables reflect several conclusions, discussed b t"ow. 

The most significant potential impact is direct physical damage to coastal habitats caused by 
coastal construction activities, including land clearing, diking, dredging, and filling to change 
coastal morphology, and the removal of mangrove stands and sea grass beds in resort and 
beach areas. These activities can have a devastating effect on coastal habitats. Although 
individual impacts are localized, rapid proliferation of tourist resorts accompanied by in-fill 
development along the coastal roads could create widespread devastation. Evidence of poor 
construction practices and the damage that accompanies them is apparent at the Manado 
Beach Hotel in Tasik Ria and the Paradise Resort in Likupang. To address this problem, 
responsible agencies should develop and enforce regulations that require developers to use 
construction techniques and design standards specifically appropriate to coastal construction 
projects. 

The other significant potentiJ impact is the degradation of the visual integrity and amenity 
value of Bunaken Marine National Park that will occur if tourist facilities or other 
development on the Molas Peninsula are not designed to blend in with the existing forest 
cover. The hillsides of this area have a panoramic view of the islands, Manado Bay, and the 
ocean. The view, the undeveloped forest vegetation and the proximity to the islands of 
Bunaken Marine National Park make this area a prime candidate for tourism development. If 
a direct access highway is constructed from the northern section of the Peninsula to the 
airport -- as is currently being planned -- the tourism potential increases even further. Any 
development in this area should be designed to preserve an uncluttered, "un-urbanized" view 
from the marine park. 

Finally, other potential impacts -- oxygen depletion, toxic chemical contamination, ard solid 
waste pollution -- are less significant primarily because they are less likely (toxic chemical 
contamination) or, if they occur, would be mild and localized (oxygen depletion, solid v aste 
pollution). It is important, therefore, to maintain conditions that limit the potential impact of 
these sources to present levels. The government should continue to prohibit gold mining in 
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Tupaan district and tourist facilities should be required to maintain adequate control of waste 
loadings to coastal waters, pesticide run-off, and solid waste. Manado must also improve its 
solid waste management and wastewater management capacity to keep up with the rapid 
growth of its population. 

Table 5.1 SUMMARY OF IMPACTS TO COASTAL AND MARINE EUESOURCES 

Type of Impact 

Direct physical 
damage to coastal 
habitats: loss of 
mangrove stands 
and sea grass beds 

Oxygen depletion 
in coastal waters 

Toxic chemical 
contamination of 
sediments, fish and 
shellfish 

Solid waste 
pollution of coastal 
waters 
Degradation of 
visual amenities in 
Bunaken Park 

Potential 

Severity 


Higher 


Lower 


Lower 


Lower 


Higher 

Sources of Impact Relative 
Significance, 
of Source 

Coastal construction: land Higher 
clearing, dredge and fill 
operations, cutting mangroves to 
clear resort sight lines and 
beaches, clearing sea grass from 
beach areas. 
Erosion in Tondano River Lower 
watershed 

High BOD and nutrient loadings Lower 
in Tondano River outflow to 
Manado Bay 
High BOD and nutrient loadings Higher 
in wastewater from tourist 
facilities 

Pesticides in runoff from golf Higher 
courses at tourist resorts 
Mercury in wastewater from Lower 
future gold mining in Tupaan 
district 

Oil spill in offshore waters Lower 

Inadequate management of solid ---
waste in Manado and tourist 
resorts 
Construction of tourist facilities 
on Molas Peninsula taller than 
the forest canopy 
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Table 5.2 COMPARISON OF STEPS TO MITIGATE IMPACTS TO MARINE AND 

COASTAL RESOURCES 

Impact 	 Steps to Address Impact 

Direct Develop and enforce standards for coastal 
physical construction to restrict diking, dredging, and 

damage to filling and to require erosion control 

coastal Tighten and enforce restrictions on cutting 
habitats mangroves and clearing sea grass-

Oxygen Reduce waste loadings to the Tcndano River 

depletion in by improving sanitation in Manado 
coastal waters Reduce waste loadings to coastal waters by 

requiring tourist facilities to treat wastewater 

Toxic Require tourist resorts to limit pesticide use on 

chemical golf courses and/or remove residuals from 
runoff and leachatecontamination 

Prohibit gold mining in Tupaan district 

Maintain an oil spill response capabilty 

Solid waste Maintain adequate solid waste management in 
pollution of Manado 
coastal water Maintain adequate solid waste management at 

tourist resorts 

Degradation Prohibit development on Molas Peninsula or 
of visual require that facilities blend in with the natural 
amenities in environment and that their height be below 
Bunaken Park canopy level. 

Importance Relative 
of Step Cost* 

High Low 

High Low 

Low8 High
 

High Low
 

High High 

High Low 

Low Low 

High High 

High Low 

High Low 

This does not refer to or include the opportunity* Administrative cost of implementing the measure described. 

cost, if any, incurred by foregoing the restricted activity. 

8 At present rates of discharge, 	wastes in the Tondano River appear to be within the assimilative capacity 

Studies to collect information on current water quality and assimilativeof Manado Bay and adjoining waters. 

capacity are reconunended elsewhere ;n this report. Despite its low significance with respect to protecting coastal
 

resources, improving sanitation is a high priority to protect public health. See Sections 4.3 and 4.6.
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ANNEX A:
 

-SCOPE OF WORK, TEAM, AND WORKPLAN
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ATTACHMfBNT A 
TE&MS OF REFYRENCE 

FOR AN 

ASSESSMEN" OF URBAN ENVIRONMENTAL 1MZPACTS 

IN MAINADO, NORTH SULAWESI 

I. L TIOClO 

A. Purpose 

The study has two purposes: 

A. To identify, assess and prioritize major environentaI Impacts of estimated 
growth inurbanlindustrialltourism developmenton the surrounding coastal and 
urban natural resource base; 

B. To provide recomm'endations for mitigating the most foiOus onvi-onmnental 
problems, including appropriato Investmevts in infrastructare, fhiancial 
measures to recover infrastructure costs, and policy improvements. 

In addition, the study will alert government, NCO, and private sector institutions to the 
potentlal environmental problems associated with urbanizaion and the techniques
 
availabla to mitigate those problems.
 

B. Problem and Significance 

The inpact of "rural" pressures on natural resources in developing countries has been well 
documented but relatively little Is understood about the Impact of urban and industrial 
development on natural resources, This lack of information is particula.ily significant for 
Manao, the capit-i ci.y of Nojih Sulawei, Ths rapidly nrvwing city of 300,000 residets 
issurrounded by beautiful bea,:hei, rich marine eourus and fertile mo lntains, In 
paticular, the Bunakern-Manauo Tua National Phik, a spectacular group of coral roofs of 
significant ecological and tourist Interest, is located near the city. The timing Is also critical 
becauso Manado is expectcd to experianc a major tourist boom in tho n.xt few years as 
international flights are opcned up to Japan, Australia and the Ph.illppines. 

While Manado Isrelativoly clean by INaoneslan standards, the urban environmental 
infrastructure Is not currently equipped to handle the projected developne,ital growth. 
Phuket land InThailand, for example, experienced a 400% Increase intourist visits during
the 801 when international tourism was actively promoted. The correi-pcndhng urban 
dovelopmnnt had major negativo impacts on tho environent that has quo'stioned the 
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austain biity of Its tourism-based economic development, Thorefore, there is a need to
determlne the most appropriatB oLc zid lf-asmucture investments in Manado to support 

susainable economic growth for the region, 

C. Rationale 

h study will illustrate that unless properly mtnageod, rapid urban devolopmeut may cause
 
significant adverse envifonental impacts on na"ural resources and that grzater attention to
 
mitigating these ufban impacts is both Justified and feasible. Thus, the ,tudy wi]] Identify
 
priority urban environmental problems and vecommend appropriate mitigation measures,
 
including tho identTication of infrastructum needs, feasible local financing and cost recovery
 
mechanisrns. The review and discussion of the study's findings and recommendations will
 

also tduuta key decision maks and the general public on the feasibility of racommended 
polUy improvements and mitigation measures, This study will also help determine the
 
feasibility of additional USAID assistance, such as USArD.supported capital projects
 
(Housing Quaranty loans and Capital Projects Funds) deaola to protect both tho urban
 

eaes themsclves ad t surrounding natural resources. In addition W the specific outputs,
 
the study will test a useful methodology which can bo applied in similar urban armas.
 
(Potental additional sits suggested by tha Indornsian inisuty of Environment include:
 
Sengigi, Lombok; Kuta, Bali; PaaLr Putih, East Java; and Pangandaran, West lava).
 
Finally, the sudy will suppott the Implementation of activities under the USAID-assisted
 
Natural PRsources Kmnagement (NRM) project, such as the development of improved
 
poiicies for mxnaging wonomlcally-lmpqrt= natural rosourcs as woll as the design and
 
implementation of a multi-purposed management plan for the Bunaken-Manado Tua Marlne
 
National Park,
 

Ii. OBJBCTWE OFTUE LU1OX 

The o jedves of the study as (a) to identify and uneAs prl(,ty environmental problems
 
caused by rapid urban, Industrial and tnurism development and (b) recommend specific
 
mcasur aud policy improvements t9 mitlgato major problems.
 



9 U. UO&w
SENT BY:USAID/JAKATA ;18- '2 ; iU;iu ; UA/ OMA IA-' 


3 

The contrctor will undortake the following tack: 

A. Conduct Scoping Seaslon 

The contractor will hold a preliminary scoping session with local Govb ent, private sector, 
NOO, uvivorsity and USAID reprosontatlvos inM dao to discuss tho soope of work of tto 
audy ar4 spe'ifio taski. 

B. Develop Field Work Plan 

Based on the Scoping Session, the contractor will develop a work plan aimed at documenting 
major . isting and expected envlxonnmental impacts of urbaindustrial/tourism dsvelopment. 
Environment T.sour¢4 of concern may iacludc; umrQigng watorshed (,g,, aiLing arca, 
industries and Intensive agriculture), water supply and coastal resources (e.g., coral reefs, 
beaches, mangroves and fishery areas). Pollution thats may include: water pollutants, air 
polutants and solid waste. AcQordingly, t wnrctor wM undertako tho following steps; 

1. Descrbe Current and Expected Major Environmental Impacts 

Describe major current environmental impacts based on eqxisti dA and supplemented by 
selected sampling (if appropriate) to provide additional information as neeoed and feasible. 

Identify 4 ubn actvti which may potentially threaten critical natural resources, such 
as the disposal of ,,ntratcd hunian waste and garbage, discharge of untreated 
induitriallmining waste, and soil erealon from road construtc~on. An er.a'ple of aampULng 
may include toesg the posent watcr quality in the river and at adjacent braches In terms of 
BOD, E Coli, and turbidity. 

Diagnostic analyses should be developed for solid waste generated, sedimcnt and chemical 
runoff from mining operation, silt loading from eroding construction sites and other sour.es 
of pollutants of primary concern. The intent is not to precisely measure the extent of 

cnvionmcnial d mago, but to proyido gpnoral ordera of magniturousful for fonnulatb[ 
improved policies. 

2. P4ima c Urtba and Industrial Growth in the Manado Area 

Estimate the growth of urban/industrial development In the Manado area, including the 

oxqootod gtowth of tou sim, 

/ 
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3. 	 Dietrmine the PotentiaI Value of the Touirm Industy 

Estimata the potential economic contributions and value of the touism Lidustry in the
 
Manado area. Estimate net revenues in Mmado based on accepted estinates of tourist
 
expenditures, foreign.exchanve "leakago" and income multIpliers. stinmate portion of
 
tourist revenue that would potentially be at risk due to serious environental degradation,.

Sources of eitimates would include at least the following:
 

Estimates from the newer hotels and restaurants in the area regarding the portion of 
their an iclpatrd tourist trade is expected to be related to the qualty of the reefs, 
fishing, .and general environmental quality. 

Esti.mats based on extrapolation from the experience of other tourist areas (such a,; 
Pattaya) in terms of the Impact of environmental degradatlon on tourist trade, 

This estimete is meaunt to be indicative and provide a basis for.'evaluating possible fimancial 
measures (e.g., tourism tax). 

4. 	 Identify the Mo t Serious Expected &vironmental' Mpactjs 

Identify the most se.r)us 6nvironmental Impacts and likely consequences expited over the 
next ten years assuming there are no major Infrastructure investments or policy changes.
 
Estimate the expected Increase in pollution, water demand and major cnvronmental impacts.

based on growth in population and economic activities resulting from birth rate, migration
 
and servco and Industrial growth (including tourist industry) InManado. This analysis
 
should include the following asessments:
 

o 	 Assess the likely enviroiunental Impact on Bunaken Reef of continued urban 
growth in Manado, 

0 	 Assess the likely impact of urban growth on water supply, water quality, 
coastal resourcs (other than Bunaken Reeo. 

o 	 estimate the effect of the identified adverse environmental Impacts on potential
economic development (Including but not limited to, the potcndal tourism 
Industry). 

5. 	 rdentify Important Institutions and Social-1EconomicIsu 

Identify critical institutional and social-economic issues which may either accelerate fome of
 
the major environmental problems or contribute to their eventual resolution.
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C. 	 Identify and Analyze the Feaibilty of Capital Investments In Infrastructure,

Financial Measure and Improved PoUle to Mitigate MAjor Envirnmental,
 
Impacts
 

Identify and analyze the feasibility of capital Ifnvtments, inlncial mear'ares and improved
policies to mitigate major enyi n=mental impacts. Possible caphl Invescments may include:
waito water treatment facilitea, water supply system, solid waste dkposld facility and/or "
 
recycling plant, Improved policies may include development zoning and/or environmental 
impact assessments, while financial measure may Include a tourism tax, property tax or the 
following: 

o 	 Special Assessments: to recover infrastructure costs, asses:;ments ore levied on 
Immediate beneficiaries based on frortage, land area, or land value; 

o Subdivision re_ ulions: set standards for. Infraitructure as well as parcel sizes,
right-of-way widths, euements; etc. as part of land subdivision and 
reglitration, and may also require feea for off-site Infrastructure; 

o 	 Development lfes: compensate local authorities for the biurden of off-site 
infrastructure costs throukh imposition of either impact or permit fees; 

o 	 Ex ej Apprprdaion: involves taking land for infrastructur as well as an 
excesis margin of land to be conveyed to a private developer for private
commercial devclopment 

Estimate the capital and oporating costs of Implementing the proposed infrastructure and 
mitigation measures. Identify potential sources of financing and cost recovery for 
Implementing the environmental improvements. (Potential sources should include but not be
ifinited to: local revenue, central Govenment funds, USAYD Housing Guaranty loan funds,
tourist fWee/taxes, and property taxes). Assess the feasibility of implamcniting tho 
recommendations based on current constraints, 
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D. Assessment of Methodology 

The contractor shall provide 2-4 pages of comments on lenons learned from field-testing the 
methodology developed at the &copingsission. This would involve an assessment of the 
utility of the types of data collected, rationalo for the study area delinaled, guidance for 
analyzing linkages between urban activities and ecological impacts, and guidance for study.of
alternative sources of financing and cost recovery for Implementing environmental 
improvements. 

B. Discuss and Submit Draft Report 

7he contractor wll prepaxe and present a draft report with an executive summary to 
BAPPENAS, local Governmet officials and USA.flIJakarta. Copica of the draft report will 
be submitted for review at least 9 days prior to departure, intended to ollow for a discussion 
of findings, conclusions and recommendations by the contractor and the Mission prior to the 
workshop, as outlined below, and to permit possible changea stemming these discussions or 
the workshop to be Incorporated during the fatal week of field work. 

F. Present Draft Report 

T"e contractor will organize a workshop in Mantdo and present die major findings, 
conclusions, and recommendation. The presentation will descrlbe the Ji?pIcation of the 
methodology, analysis, and recommendationo. Copies of the simmar.y shall be submitted at 
the conclusion of the field work. The intended audience for th workshcp will include 
central and local government officials, U well as representatives of NGC, universities, the 
private sector, and the media. The purpose of this workshop will be to Illustrute ths 
methodology employed, share information, ientlf potential weaknesses, and build public
Aupport for the implemntation of recommendations. 

0. Subrmit Revised Draft and Final Report 

The contractor will submit a revised draft report, with executive summary, that describes the 
application of the methodology, the analysis, major problems encounterrx, findings and 
recommendations (including information obtainod at the fina workshop). Copies of the 
revise dnrft por. shall bo submitted prior to the departure of the an leader. 
USAD/Jakarta &nd PRBIH will provide written comments as soon as possible upon receipt
of the revised draft, The contractor will submit the final report within 10 days of receipt of 
Mission and PRE/H comments. 

http:study.of
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Al. Reports and Deliverabla 

The contractor will prepare ton (10) copies of the draft report within 27 workdays after
 
bebinning work and deliver them to USAID/akarta for distribution. The contractor will
 
mubmit ton (10) copies of the flnal report and deliver tam to USAM/Jakaam for distribution
 
within 10 workdays after receiving Mission and P1RH/H comments.
 

V. ftionnel
 

The following personnel are required to conduct this study:
 

I. Environmental Planning and Policy Specialist (expat) (36 days) 

2. Coastal Resources/Envlronmental Sclentit (expat) (18 days) 

'3, Urban Planning and Pinance Specialist (6xpat) (18 days) 

4. Urban Planning/ Infrastructure Speclalist (expat) (14 days) 

5. Urban/Environmental Planner (local) (36 days) 

6. Envkronmental Scientist (local) (18 days) 

A. Qualifications 

1. Environmontal Planning and Policy Specialist (expat) (36 days) 

Must possess at least a Masters degree in environmental planning/policy or related field and 
have at luet five years experience working in environmental plarnlng/pcolicy bn developing 
countries (previous oxpmience in Indonesia would be moot advantageous). Must have a 
demonstrated capability to lead a team of consultants and produce the required
analysis/reports on tine, Must have strong interpersonal skiI., 

2. Coastal RcsourceEnvironmontal Scientist (expat) (18 days) 

Must posiess at least a Masters degree inenvirounental science or related field and have at 
least three years experience working inenvironmental analyai/testing in developing countries 
including experience in tropical coastal resources (previous experience in Indonesia would be 
most advantagoous. Must have a demonstrWd capability tw work as part or a team of 
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consultants and produce the required analysis/reporU on time. Must have strong
Interpersonal skils. 

3. Urban Planning and Fina= Specaist (expat) (18 days) 

Must possess at least AMasters degrec, in urban planning, urban finance or related field and
have at least three yea.rs experience working in urbin planning and fmance In developing
countries (previous experience InIndonesia would be most advantageous). 

4. Urban Planning and Infrastrucure Specialist (expat) (14 days) 

Must possess at lest a Master degree in Civil/ Enviroanental Englnoeriig, or related fieldand have at least five years experience InpLanning and dcsign of urban servicesinfrastructure, such as wastewater treatnent facilties, solid waste management facilities and
environmental infrastructure facilities. Must have a demonstrated capability to work as part
of a team of consultants and produce the required analysis/reports on time. Must have strong

interperonal skills. 

5. Urban/Envhonmental Planner (local) (36 days) 

Must possess at least a Master degree in wban/envlmnmental planning or related field and
have at least five years pmfes.ionAl experience. Must have a demonstrated capability towork as part of a team of consultants and produce the requlred analysis/i ports on timo. 
Must have strong interpersonal ukij.
 

6. Environmental Scientist (local) (18 days)
 

Must possess at least aMaster degree in environmental science or related field and have at
least five years professional experience working in envimnmental analysis/resting. Must

have a demonstrated capability to work as part of a teaam of consultants and produce the

required analysis/reports on time, Must have strong interpersonal skills,
 

VI. Roles and Responsbilities 

The contractor will work under 'he technical direction of the USAID/Jak-au Urban Policy

Division. He/She will also work closely with representatives of key Government officials

(BAPPENAS and local goverrnent officials), private sector firms, NGO!i as well as with the

USAID Project Officer for the Natural Resources Management (NRM)project. 



..... , W,,,,^IV-iIUA, ,4W- W-91 I #Wi% UZAJ4WJAKARIA0 0250452b;#15
 

9 

VI. Lgiqt 

Th7e contrutor will be reponsible for providing all logistlcal requirements. 

Approximately five person months of asistance am reqUlred (three and a half person months
of oxpatriata assistance and over two person months of local experise), 
 Up to three work

days can be performed in the US, prior to arrivingin Indonesia. A six day work week is
 
authodzed.
 

/
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Implementation Schedule 

I. 	 Scoping Session 

2. Deve!OP Methodology
 

3 Analyze Mltigatlons
 

4, Prepare/Ofscu 
 Draft
 
(' Su mi draft)
 

a. Present Draft Repon (Workshop) 

6. 	 Submil Revised Report 

1-. 	 Plamrwig/Poilcy Specialis,

(epar) 36 days is
 

2-	EnVironntal Stenti-st 
(expat) 18 days 

3. 	 Ur a Finance specialist
 
(expa;) 18 days MOM
 

4. 	 UrbaI Infrastructure Spec. 

.


(expat) 18 days 

S.Urban/Envir. Panmner............
 
(local) 36 days
 

(5,Envlronmont(local) 18 ldays clatdast 
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ANNEX A: SCOPE OF WORK, TEAM, AND WORKPLAN 

A. 1 Scope of Work
 

The terms of reference for this assessment specified that the following tasks be performed:
 

1. 	 Describe current and expected major environmental impacts of growth in urban 
population, industry, and tourism. 

2. 	 Estimate potential growth in urban population and the industri:d1 sector. 

3. 	 Estimate potential growth and de4termine the potential value of growth in tourism. 

4. 	 Identify the most serious expected environmental impacts and recommend 
measures to avoid or minimize such impacts. 

5. 	 Identify institutional and socio-economic issues that may accelerate potential 
enyironmental impacts or contribute to their mitigation. 

A.2 	 Composition of the Study Team 

The study team included six people experienced in a variety of disciplines: 

Mr. Gene Brantly, an environmental policy analyst with broad experience in 
environmental investigations and training in environmental law, who served as 
team leader for the assessment; 

Dr. Rusdian Lubis, a Indonesian specialist in environmental planning and impact 
assessment who was worked on a variety of environmental impact assessments, 
including a comprehensive analysis of a major urban area in South Sulawesi; 

Ms. Jane Walker, an economist who also has extensive experience preparing 
demand projections and financial analyses for urban infrastructure projects, and 
who had performed a previous study on the Manado water utility; 

Dr. William tlogrewe, an environmental engineer with experience designing and 
analyzing environmental infrastructure projects for island environments; 

* 	 Dr. Jens Sorenson, a specialist in coastal zone management and marine park 
planning who has prepared management plans for several large marine parks; and 

0 	 lDr. Rcmy Mangindaan, a fisheries scientist at San Ratulangi University in 
Manadh who has conducted prior research on water quality and fisheries in the 
Manado area. 
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2.3 Workplan for the Assessment 

The team was authorized to spend a total of 138 person-days of effort over a six-week 

oeriod to conduct the assessment. The allocation of this level of effort, the phasing of activities 

required to perfonn the scope of work, and the allocation of assignments to members of the team 

are summarized in Table A-1. 

A-2
 



Table A-I. SUMMARY WORKPLAN FOR THE ASSESSMENT 

Schedule I Activity Participants 

Week I Planning meetings in US prior to departure. Brantly 
Walker 
Hogrewe 

Meet with GOI and USAID officials in Jakarta to 
clarify terms of reference. 

Brantly 
Lubis 

Week 2 Meet with local and provincial officials in Manado 
to refine scope of the assessment. 

Brantly 
Lubis 
Mangindaan 

Complete scoping of assessment and refine 
methodology to be used. 

Brantly 
Lubis 

Weeks 2 
and 3 

Collect information needed for the assessment--
government documents, studies by university 
faculty and international organizations, and 
iaterviews with government officials (local and 
provincial), private developers, technical staff of 
sectoral agencies, and expatriate staff of other 

-projects headquartered in Manado. 

Brandy 
Lubis 
Mangindaan 

Week 3 Initial reconnaisance and rupplementary data 
gathering for analysis of impacts to the marine 
park and coastal areas. 

Sorenson 

Initial reconnaisance and supplementary data 
gathering for analysis of impacts to urban 
environment. 

Hogrewe 

Initial reconnaisance and supplementary data 
gathering for the tourism analysis. Develop 
population projections. 

Walker 

Weeks 3 
and 4 

Conduct detailed interviews with hotel developers 
and managers and dive shop owners to develop 
information for tourism analysis. 

All team 
members 
participated 
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Table A-1. SUMMARY WORKPLAN FOR THE ASSESSMENT 
(Continued) 

Schedule Activity Participants 

Week 4 Analyse marine and coastal issues, develop 
recommendations for marine park management and 
coastal zone management. 

Sorenson 

Prepare tourism analysis. Walker 

Analyse urban environmental impacts, including 
effects of population and industry. 

Hogrewe 
Lubis 

Analyse impacts in Tondano watershed. Lubis 

Analyse institutional and policy issues. Brantly 

Continue to gather supplementary data and assist 
with interpretation of data and reports in Bahasa 
Indonesia. 

Mangindaan 

Week 5 Develop recommendations 
improvements 

re. infrastructure Hogrewe 

Prepare draft report and present results to 
interested parties in Manado 

All team 
members 
participated 

Week 6 Present results to USAlD and GOI ofticials in 
Jakarta. 

Brantly 
Lubis 

Develop recommendations 
financing. 

re. infrastructure 
_Walker 

Brantly 

Prepare final report with revisions to address 
USAID and GOI comments. 

Brantly 
Lubis 
Others as 
required 

Time allocated to travel. All toanm 
members 
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ANNEX B: SCOPE OF THE ASSESSMENT 

B.1 Resources at Risk and Sources of Environmental Impacts 

The te'an conducted a preliminary assessment to determine which of the sources of potential 
environmental impacts would be likely to affect each of the areas resources. Table B.1 
summarizes the results of the preliminary ssessment. 

For several combinations, the team concluded that a particular source of impacts has no 
substantial effect on a particular resource. Any possible environmental effects that are 
attributable to these combinations are insignificant when compared to the major environmental 
impacts affecting each resource. No further analysis of these combinations was performed. 
The reasoning behind each finding of "no substantial effect" is summarized below. 

Table B.I FIRST-LEVEL DETERMINATION OF SCOPE OF THE ASSESSMENT 

of Environmental ImpactsfSources 

Resources Urban Tourism Industry 

Population 

Urban Examined Examined Examined 
Environment 

Bunaken Marine No substantial Examined No substantial 
National Park effect on effect on 

Park islands Park islands 

Coastal Examined Examined Examined 
Resources 

o'ndano River Examined No substantial Examined 
and Watershed effect 

B.I. I Urhan Population and Industry Impact on Bunaken Marine National Park 

'[here is a deep trench between Tanjung Pisok (part of' mainland Manado) and Bunaken 
Island, the most shore-ward island of' the park. The water between islands within the park is 
also impressively deep. Although data on bathymctry and currents need to he developed, 
staff at USAII)'s Natural Resourccs Management Pro.jcct are convinced that the current 
through the ncar-store trench is c onsistcntly strong. Observations imdelC during this 
assignment tend to conlirmi this. The strength of the current and the depth of the trench 
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indicate that there is littic )ssibility of pollution (sediment, BOD, nutrients, solid waste, 
industrial chemicals) in the outflow of the Tondano River or other tributaries to Manado Bay 
being transported to Bunaken Marine National Park. The team concluded, therefore, that 
wastewater and solid waste generated by the urban population of Manado and industries in 
the study area does not have a substantial effect on the coral reefs or other resources of the 
islands in the northern sector of the Bunaken Marine National Park. 

There are no geographic barriers to the mainland expansion of urban Manado. This fact, 
coupled with ,overnment policies-concerning residency in the Park, precludes the possibility 
of substantial migration into the Park. Furthermore, the government has established policies 
prohibiting industrial development in the Park and there are no indications that natural gas, 
oil, or valuable mitierals are present in the Park. Population and industrial growth, therefore, 
are not expected to have any direct impacts on the northern sector of the Park. 

B.1.2 Tourism's Impact on Tondano River Watershed 

Tourism will not have a substantial effect on the Tondano River watershed during the study 
period. -All of the intense development of tourist accomodations is planned for coastal areas. 
Based on conversations with Manado residents, current recreational uses of the watershed are 
largely limited to day-trips to Tondano Lake. When queried about potential tourist 
attractions, people working in tourism development in the private and public sectors felt that 
inland attractions, such as Tondano Lake and hot springs, would not develop quickly. 
Seventy percent of the land in the watershed is used for agriculture, and hydropower dams are 
being built on Tondano River; any potential effects of tourism are dwarfed by the 
environmental problems associated with these activities. 

B.2 Potential Environmental Impacts Examined in C',, Assessment 

The second stage of the sconing activity developed an inventory of current and potential 
environmental impacts that would need to be examined during the assessment. These were 
developed on the basis of interviews ;jjti a number of officials, academicians, and expatriates 
involved in technical assistance projects, and reviews of several studies by government 
agencies and international organizations. The final scope of the assessment is presented in 
tables B.2 through B.4. 
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Table B.2 SCOPE OF THE ASSESSMENT: URBAN ENVIRONMENT 

AREA: Kotamadya Manado 
RESOURCE: Water Quality: Surface Water, Groundwater, and Manado Bay 

Potential Impact 

Contamination with high 
levels of BOD, nutrients, 
and pathogens may lead 
to: 
* eutrophication of 

surface water'and 
Manado Bay 

* nitrates in groundwater 
* increased occurence of 

water-borne diseases 

High BOD and nutrient 
discharges to surface 
water. 

Contamination of surface 
water with solid waste, 

Chemical contamination 
of surface water and 
Manado Bay 

Activities/Sources 

Inadequate design, 

construction, and maintenance 

of septic tanks (residential, 

commercial, institutional), 

including improper disposal of 

septage and continued use of 

septic tanks in areas of high
 
population density.
 
Inadequate sanitation facilities 

in marginal communities
 

No treatment of collected 

surface drainage
 
No/inadequate treatment of 


discharges from coconut and
 
palm oil processing
 

Runoff of fertilizers from 

coconut farms
 

No treatment of leachate from 

solid waste landfill
 

Improper disposal of solid 

waste in and near surface 

water and surface drains;
 
inadequate collection service.
 

Runoff of pesticides from rice, 

coconuts
 

Improper disposal of hazardous 

wastes? 


Discharges from metal 

finishing shops?
 

Actors 

Kotamadya Manado.
 
Tank supply and service
 
companies, homeowners,
 
commercial real estate
 
owners, institutional
 
managers.
 

Kotamadya Manado
 

Kotamadya Manado
 

Business owners
 

Farmers, extension agents
 

Kotamadya Manado
 

Residents,
 
Kotamadya Manado
 

Farmers, extension agents
 

Residents, proprietors,
 
institutions.
 

Business owners
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TABLE B.2 (Continued)
 

AREA: Kotamadya Manado and Adjacent Area
 
RESOURCE: Air Quality 

Impact 

Increased levels of CO, 
NOx, & particulates, 
and decreased visibility 

Increased levels of CO 
and decreased visibility 

AREA: 

Kotarradya Manado 
RESOURCE: Land 

Soil contamination 

D?.gradation and 
erosion of coastal land 

Soil erosion 

Activities 

Inadequate emission controls on 
vehicles, poor design of traffic 
flow patterns. 

Open fires for burning 
underbrush on coconut fields 
and trash. 

Trash burning at city landfill. 

Improper disposal of solid 
waste, including hazardous 
materials 

Inappropriate land uses, 
improper design and 
construction techniques for 
fragile coastal land, including 
mangrove stands and beaches. 

Agricultural practices 

Actors 

Kotamadya Manado, vehicle 
manufacturers, automobile 
owners. 

City residents and farmers. 

Kotamadya Manado 

Residents, farmers, hospitals, 
small scale chemical and 
metal shops, Kotamadya 
Manado
 

Developers, Kotamadya 
Manado and Minahasa. 

Farmers 
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Table B.3 SCOPE OF THE ASSESSMENT: COASTAL RESOURCES 

AREA: Coastal Resources 
RESOURCE: Mangroves_ 

Impact 	 Activitie& 

Direct impact: 	 Removal of mangroves in front 
"conversion" 	 of trirst hotels and cottages 

Removal of mangroves to build 
fish ponds 

RESOURCE: Coral Reefs 

Direct impacts: Removal of mangroves may 
loss of coral cause eventual loss of coral due 

to sedimentation and loss of 
nutrient filtering 

Destruction of coral 	 Bombing for fish 

RESOURCE: Fisheries 

Direct impacts: loss of Bombing and poisoning cause 
fish species indiscriminate harvesting of 

fish. 

Indirect impact: loss of 	 All activities that destroy coral 
habitat 	 reefs destroy habitat for 

commercially valuable reef 
species and destroy feeding 
grounds for deep-water nelagic 
fishes. 

Direct impacts on small Small reef fish are caught in 
reef fish large quantities for use as bait 

for deepwater fishing 

Indirect impact: Nutrient loading to Bay from 
eutrophication in excreta and grey water 
Manado Bay conducted by ground & surface 

water 

Actors 

Hotel and cottage 
owners/managers 

NRM and Agriculture 
officials. Proprietors? 

Mangroves removed to 
construct tourist hotels and 
cottages by owners, 
managers. 

Traditional fishermen fishing 
along coast 

Traditional fishermen 

See entries re destruction of 
coral reefs 

Commercial fishing fleets 
Traditional fishermen 

See Table 4.5 
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Table B.4 SCOPE OF THE ASSESSMENT: BUNAKEN 

AREA: Bunaken Marine National Park 
RESOURCE: Coral Reefs 

Impacts Activities 

Direct impact: Mining coral for use in 
destruction of c.oral reef foundations and roadbeds on 

Bunaken Island 

Mining coral for use in septic 
tanks on mainland 

Dropping boat anchors directly 
on the reef 

Death of coral due to Soil erosion caused by 
sedimentation agricultural practices 

Removal of sea grass and 
mangroves associated with 
building beach cottages -
eliminates erosion traps 

Littering of coral reef Disposal of trash from boats 
and injury to large serving tourists; and fishermen? 
species from plastic and from island residents? And 
bags and other solid possibly transport of solid waste 
waste from mainland. 

MARINE NATIONAL PARK
 

Actors 

Island residents in Bunaken 
Park 

island and mainland 
residents 

Captains of boats serving 
tourists; fishermen? 

Island residents in Bunaken 
Park 

Owners, builders, and 
managers of beach cottages 

Tourists and tour captains. 
Fishermen. Island residents 
& waste collectors. Mando 
residents & waste collectors. 
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Table B.4 (continued)
 

AREA: Bunaken Marine National Park
 
RESOURCE: Mangroves 

Impact Activities 

Direct impact: removal Harvesting for firewood, 
and destruction building materials, furniture 

Removing mangroves to clear 
water/beach in front of tourist 
cottages 

RESOURCE: Sea floor/sea grass beds 

Direct impact: removal 	 Clearing sea grass from areas to 
prepare clean mooring sites 

RESOURCE: Fisheries 

Direct impact: over- Bombing and poisoning 
harvesting 

Indirect impact: All activities that destroy 
destruction of habitat mangroves and coral reefs 

Actors 

Island residents 

Owners/builders/
 
managers of tourist cottages
 

Cottage owners/
 
managers. Fishermen.
 

Traditional fishermen 

See relevant entries 
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Table B.5 SCOPE OF THE ASSESSMENT: TONDANO WATERSHED 

Impacts 

Sedimentation of Tondano 
.River and Tondano Lake 

Contamination of the river 
with high BOD discharges, 
nutrients, pathogens 

Contamination -with 
nutrients, pesticides 

Contamination of the river 
with solid waste 

Chemical contamination of 
the river 

Activities 

Soil erosion from 
agricultural land. 

Inadequate sanitation in 
communities along the river, 

Run-off from crop lands 

Improper disposal of solid 
waste in communities along 
the river 

Mining Industry 

J Actors 

Farmers 
Note: there are no forestry 
concessions in the 
watershed. 

Residents, local 
government' regency 
governmcti 

Farmers, extension agents, 
agri-chemical distributors 

Residents, local 
governments, regency 
government 

Proprietors, regency 
government 
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ANNEX C: TOURISM FORECASTS 

C.l Overview - Manado and Minahasa 

The coastal city of Manado and the surrounding regency of Minahasa have traditionally been 
tourist destinations within Indonesia. The main attractions in the region are the rich sea 
environment, the coastai at a, and thie mountain region around Remboken. 

Tourist arrivals (those staying in hotels and dive centers rather than general visitors) are 
estimated at about 36,000 in 1991. About 80% (30,000) are Indonesian toturists and the 
remaining 6000 are international tourists. The majority of foreign tourists (about 43%) are 
Europeans, followed by Japanese (about 22%). General five-year trends on total visitor arrivals 
show that locad visitors are increasing at a stable rate of about 8%per year. Foreign visitors 
over the period show an average increase of about 30% per year, though there are significant 
variations over this period. For example, between 1990 and 1991 there was an estimated 56% 
increase in foreign visitor arrivals. 

C.2 The Current Situation 

Together Manado and Minahasa have about 80% of the star-rated hotels and the guest houses 
(melati), as well as about 80% of the restaurants in Northern Suluwesi as a whole. This suggests
that Minahasa, and most specifically Manado, have the main concentration of tourist stays of the 
region. 

Table C. 1 looks at the current capacity of the existing hotels and melati in Manado and 
Minahasa for 1990. Given current occupancy rates of rated hotels of about 55% and estimated 
occupancy rates for the melati of about 40%, the average occupancy rate for the table is 
estimated at 45% with a tourist stay for these categories of hotels estimated at 5.5 days. Given 
an optimal occupancy rate of 75% (very few hotels achieve over 80% occupancy on a consistent 
basis), it is estimated that the study area has current capacit; to accommodate about 20,000 extra 
visitors per year in these two types of accommodations. 

The main gap in the accommodation market in the study area was in 4-star hotels. The opening
of the Manado Beach Hotel in 1991 provided 207 rooms at the 4-star level. Given current 
occupancy rates of about 15%, it is clear that this category of accommodation is also in 
sufficient supply for the near term. 
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Table C.la CURRENT ACCOMODATION ESTIMATES (Manado and Minahasa -
1990/1991) 

Rooms Beds 

Type of 
Accomo-
dation Manado Minahasa Total Manado Minahasa Total 

Avg. No. 
of Beds/ 
Room 

Deluxe 0 0 0 0 0 0 1.8 
Superior 191 0 191 315 0 315 1.65 
Melati 367 109 476 514 153 666 1.40 

TOTAL 558 109 667 829 153 982 

Table C.lb CURRENT CAPACITY ESTIMATES (Manado and Minahasa - Based on 1990 

Occupancy) 

Manado Minahasa Total 

Total Capacity (Beds) 828.95 152.6 981.55 
Optimal Occupancy Rates 75% 

622 114 736 
Current Occupancy Rates 45% 

373 69 442 
Surplus/Deficit 
(Beds) 249 46 294 
Total Tourists 
(annual, at avg. 
stay of 5.5 days) 24,755 4,557 29,313 

Toa Capacity 41,259 7,595 48,854 
Surplus Capacity 
Accomodations 16,504 3,038 19,542 

Source: Parpostel Sulutteng dalam Angka '91, Department Pariwisata, Pos Dan telekomunikasi 
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C.3 Profiles of Planned Tourist Enclaves and Dive Resorts 

Though it appears there is no comprehensive demand study for the tourist market for the study 
area, current and planned developments are focused on the international tourist market, mainly 
Japan, requiring 4-star and 5-star accommodation. Further, developers' plans indicate that resort
based accommodation would be predominate in developments. Resort-type accommodation is 
comprehensive in nature and includes a full-service package that contains restaurants, 
entertainment, etc. These resorts are expected to be based on golf and beach activities. It is 
understood that the private developers have prepared individual market studies; these were .rot 
made available to the consultants. 

The two main tourist sites identified in the study area are Tasik Ria and Likupzng. It is 
projected that these developments will make the most significant impact on tourism over the 
next 10 years mainly because they are most advanced in terms of investment plans and 
schedules. A number of other investors, mainly dive shop/resort operators have also indicated 
that they may expand operations as the tourist demand increases. Existing dive resorts appear to 
operate near capacity at the peak tourist seasons and on weekends. The area around Moles 
appears to have generated significant private investor interest, but no firm plans or projected 
schedules for development were available. It is significant that a further 11 coastal sites have 
also been identified for tourist developments. 

C.3.1 Tasik Ria 

The Tasik Ria area is about 10 kms south of Manado along the shoreline. The development at 
Tasik Ria began with the opening of the Manado Beach Hotel (MBH) in 1991. This 207 bed 4
star hotel caters to both local and international tourist. It categorizes itself as a beach hotel 
although at present there are no diving facilities or sea- based at the hotel site. It is understood, 
however, that facilities for diving, etc. may be opening this year. Carrent occupancy rate is 
low, about 14%, which is not unusual in a new hotel. The hotel has a maximum of 120,000 
guest nights per year at 100% occupancy. Between January and June 1992, the hotel had about 
8300 guest nights. 

The MBH is located on a 30 hectare site with outline plans for another 4 hotels to bring the total 
development to 1500 rooms. An additional 500 units of low density accommodation (cottages 
and apartments) are also planned at the site. There are also plans for a golf course. It is 
feasible to complete construction of a hotel in two years. It is also possible to undertake 
overlapping construction in order to build several hotels over the same period. The original plan 
was to complete the fill development by 1995. Clearly, from a construction point of view, it 
would be possible to complete the full development at Tasik Ria by 2002. 

The overall investment estimate for the hotel construction at the MBH was about Rp 40 billion, 
with an additional Rp 17 billion for services such as water and sanitation, access roads, and 
related infrastructure. The group of investors for the MBH is made up of the local government, 
Manado Tourist development Corporation (MTDC), Bank Exim, PDN, and Hotel Indonesia, 
which also operates the hotel. The MBH has been consciously built as a "flagship" by the 
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investment group and has hosted many official functions. At present there is no information on 
the negotiation status for new investment groups and new hotels. 
C.3.2 Likupang 

The major development at Likupang includes a hotel and resort complex with two 18-hole golf 
courses, a fishing marina, and various other sea and coast based attractions. The 450 hectare site 
is located about 42 kilometers north of Manado city and 30 kilometers north of the airport. 

The developers of this complex, the Paradise Hotel and Resort and Paradise Golf and Country
Club, are P. T. Dinnelator Beach Paradise. The first 250 room 4-star hotel is under 
construction as is the first 9 holes of the golf course. These are expected to open in the fal of 
1993. The ful development will include three more 4-star hotels, to bring the total hotel 
accommodation to 1000 rooms. This is scheduled to be completed within 10 years. The 
completed golf resort is expected to have two 18-hole courses and is marketed as a country club. 
There are plans for additional low density housing, possibly for a retirement community with 
options for investment in these units. The outline estimate for the complete cost of development 
is about $250 million. 

The target market for the development is foreign tourists, specifically Japan. Though diving will 
be available, much of the marketing is centered on golf. The resort is planned to be self
contained with all major tourist services available on site. Tourist expenditure per day is 
estimated at about $200. The developers have prepared a marketing plan and demand forecast 
for this resort. The plan assumed the upgrading of the Sam Ratulangi airport to take wide
bodied jets by 1995 with full completion of the airport by 1996. The developers also anticipate
the improvement in 45 km of access road to Likupang from the airport to a width of 12 meters 
by the public sector. 

C.3.3 Dive Resorts 

Within the study area, there are four licensed diving operations. A Special license must be 
obtained from the Ministry Tourism and Telecommunications in order provide services to 
SCUBA divers, particularly to use a compressor to fill tanks with compressed air. The four 
diving centers are Nusantara Diving Center, Barracuda Diving Resort, Murex (Manado 
Underwater Explorations), and Tirta Satwa. These dive centers provide full dive services as well 
as accommodation and eating facilities. 

An informal survey was made, based on interviews conducted with the management at each of 
the diving operations. As a result of these interviews it was estimated that between 50% and 
75% of the dive center users were SCUBA divers. The remainder were divided between 
snorkeling and viewing the reef through glass bottom boats (catanarans). Almost all the divers 
and a majority of the snorkelers were international tourists -- mostly from German,, the 
Netherlands, France, Japan, Korea and Australia. 

Table C.2 shows dive operation statistics between May 1991 and May 1992 based on consultant 
interviews. The daily average number of users for the facilities was about 50 divers/marine 
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tourists. The average of 50 does not allow however for high season peaks (Tune-September and 
December-January). The number of tourists estimated from daily users of the dive centers is just 
over 4,100 during the survey period, assuming the average length of stay at a dive resort is 4.5 
nights. 

Table C.2 DIVE OPERATIONS STATISTICS FOR MAY 1991 TO MAY 1992 

Total # Number 
of users of 

rooms 

Nusantara 
Diving Center 7,275 25 

Barracuda 
Diving Resort 4,666 18 

Murex (Manado 
Underwater 5,400 11 
Explorations) 

Tirta Satwa 1,148 2 

Total: 18,489 56 

Number of 
marine assoc. 
employees 

36 

18 

22 

7 

83 

Average users per day = 50 (18,489/365 days)
 
Number of Tourist = 4108 (18,489/4.5 nights per stay)
 
@ 4.5 nights per stay
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Number 
of non 
marine 
employees 

Boats 

34 10 

39 12 

8 8 

3 5 

84 35 



Table C.2 shows 35 boats associated with the diving operations. The boats vary considerably intype and size. Murex owns one Hve-aboard dive boat. The most common boat is a fiberglasscutrigger canoe about 12 meters long. There are 12 of these. There are 11 single-hull dive (orlong) boats averaging 8 meters in length. There are also 5 catamarans, used as glass bottomboats or for other water transport purposes, and 7 speedboats that are used for emergency
response, water skiing, or other nondiving or snorkeling purposes. 

4CA Tourist Profiles 

The study has identified three major tourist profiles within the tourism sector for the study area.These are resort tourism, eco-tourism (diving) and local tourism. Through there will be crossover between the groups, each displays a specific set of characteristics that are important to 
the analysis. 

C.4.1 Eco-tourism (Diving) 

At present the largest tourist market for the study area is the serious diving community. Studyestimates indicate that at present about 70% of all foreign tourists are divers. They are attractedby the reef and the marine park. Though this is an increasing market, it is unlikely that seriousdivers will be attracted to integrated resort communities which are more expensive than divecenters and offer more amenities than divers want to pay for through higher room rates. Diversusually require a fairly rigorous diving schedule of 2 dives a day and one night dive per week. 

C.4.2 Golf and Beach Resorts 

It is clear from the current developments and investment plans that the new tourist market in thestudy area is based on the development of 4-star and 5-star resort accommodation in anenvironmentally attractive setting that is constructed rather than natural. The main attraction forthese tourists will be golf and the beach setting. Sea sports such as fishing and diving are asecondary attraction. Anecdotal evidence indicates that many tourists who visit beach resorts

prefer to swim in the swimming pool rather than in the ocean.
 

Tourists who visit resorts, though conscious of the beauty of the natural surroundings, often areoften more aware of the "micro" environment (grounds and gardens of the resort) than thespecific environmental problems of the area. Only when these problems become so onerous thatthey impinge on the "micro" environment will tourist flows be diminished. 

C.4.3 Local Tourism 

At present about 80% of all tourist visit. s to Manado are national tourists. The main attractionfor this tourist market is the mountain area around Remboken. This area includes LakeTondono, numerous hot springs, parks and tourist cottages. It is estimated that over 40,000
tourists visited the area between April 1990 and March 1991. 

Though local tourism is not restricted to the mountain region, it is clear that this area has a 

C-6
 



special attraction. Although these tourist areas are outside the coastal zone which is the main 

emphasis of the study, they are within the Tondono River watershed. 

C.5 Tourist Forecast Issues 

In developing tourist forecasts for this study area, two main issves must be taken into accoutL 
.These are the provision of essential public infrastructure, primarily the airport and related access 
roads, and the canying capacity of the reef in terms of divers and sea-based recreation. 

C.5.1 The Airport and Access Roads 

The anticipated large increase in foreign tourists is predicated on the upgrading and expansion of 
Sam Ratulangi Airport, Manado, to take wide-bodied lets (DC 10s, 747s). It is understood that 
plans are in hand to begin the upgrading of the airport in October 1993. It is anticipated that the 
work will take about 3 years and include lengthening of the runway by 250 meters, 
refurbishment and expansion of the terminal, upgrading of navigational aids, rr',n-" of 
enhanced emergency services and the provision of an emergency power supp. he estimated 
cost of the expansion is about $42 million and is expected to be financed through the Asian 
Development Bank. 

Demand forecasts for foreign arrivals are based on the expectation of 7 direct international 
flights of wide-bodied jets a week from regional destinations as follows: 2 from Japan and 1 
each from South Korea, Taiwan, Hong Kong, Singapore and Thailand. GOI projcctions for the 
number of passengers at the airport in 2000 is 428,000. A number of international carriers have 
already applied for permits to serve Manado as an international gateway for regularly scheduled 
flights. These include Japan Airlines, Singapore Airline Royal Brunei, China Aiw.-ays, Quante3, 
and Philippine Airlines. 

It is understood that international airline agreements regulate the number of international 
gateway airports for a particular country in regard to reciprocity or reciprocal agreements 
between national carriers. The situation with respect to Manado becoming an international 
gateway for Indonesia is not yet clear and it is possible that this could complicate development 
plans. Currently there are two international flights a week to Davao in the Philippines on 
Bouraq Airlines. In addition, two charter flights a week from Singapore are scheduled to begin 
in September. 

For the purpose of forecasting the number of tourists, it was assumed that the Sam Ratulqngi 
Airport would be fuily operational as a gateway airport by 1996. The occupancy rate of hotels 
and rate of expansion in rooms is most concentrated after 1995 when the airport becomes 
operational. 

In addition to the airport, the upgracing and completion of access roads to the various resort 
sites is of critical importance. Plans are in hand for a ring road around Manado to service the 
south beaches and the Tasik Ria area. More immediately, about 45 kms. of road is to be 
upgraded to 12 meters width between the airport and the Lukopang resorts. Given an indicative 
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figure of about P 40 mi lon per km Lor a 4 m width, indicative cost estimates are about RP 50 
million for this access iroad. Supporting infrastructure for tourist development, such as access 
roadq. will be the responsibility of the local govemmelit. 

C.5.2 Carrying Capacity of the Reef Area 

For the purpose of the tourist forecasts for divers and other tourists associated mainly with reef 
activities, it was necessary to consider an indicative estimate of the absolute carrying capacity of 
the reef. The study has assumed that there are about 20 suitable dive sizes in the immediate area 
that will serve the tourist eniaves around Manado. Dive experts indicate that it is unlikely that 
there would be more than 18 divers at arty one dive site at any one time. The indicative 
carrying capacity of these dive sites is therefore about 360 divers per day. Current estimates 
from the consultant's survey of dive centers indi~ate that there are now an average of about 50 
divers/marine tourists at dive sites on any one day. 

AssuminS that the dive sites are in 100% use for the entire year the theoretical carrying-capacity 
of the diving reef is about 130,000 divers per year (360 divers for 365 days). It is estimated that 
divers usually stay about a week in a single dive location and it assumed that the length of stay 
for this category 'of tourist is about 4.5 days. This gives a maximum for diving/marine tourists 
of about 30,000 per yea. New dive sitez wil! obviously increL.se the number of divers that cap 
be accomodated, and the study has estimated that the carrying capacity of the reef area is 
between 30 and 50 thousand divers a year. 

C.6 Tourist Forecasts 

C.6.1 Methodology 

The main purpose of the forecasts for tourism growth is to establish the number of tourists 
visiting the study area over the !imeframe of the study. The tourism forecasts within the study 
are used for two main purposes. First, they establish the potential demand from the trensient 
tourist population on urban services (i.e., wat.-: supply, waste water and solid waste d's 'o.al) 
within the study area. Second, growth in tourist arrivals is used to assess the potential economic 
value of the tourist indusiy. 

The method u ed to calculate future tomirist numbers was based on a "supply side" approach due 
to the lack of a comprehensive tourist d,..,.and analysis for the Manado/Minahasa region for the 
study period. Using this approach, growth hi tourism is based on the growth in the available 
tourist accommodation. Conversely, lack of suitable accommodation is assumend to be a major 
constraint to the expansion of tourism. Interviews were held witn the major developers of the 
existing developments and those ender construction (see Section C.3 above) to establish the most 
iikely completion schedule and size of major hotel developments. The majority of these 
developments arm for 4-star and 5-star hotels and major tourist complexes. 
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The tourist forecasts cover a 10-year time frame from 1992 to 2002. Three classes of 
accommodation that are currently available and are programmed to be available are considered 
in the forecasts. These include 5-star and 4-star (deluxe), 1-3-star (superior), and melati 
(guesthouses and pondoks). Increases in the number of rooms available in each category were 
estimated for three scenarios: mid, high, low growth. Data for expected growth in 
accommodation was based on interviews with the major developers and investors of current 
.hotels and resorts and those under construction. 

The critical assumptions hi the analysis include the construction schedule for major tourist 
resorts, the number of available beds at each resort, occupancy rates, and length of stay. Once 
the number of rooms was established, for each category of hotel for each year of the forecast, the 
number of tourists was calculated using standard methodology as follows. The average number 
of beds was established per room by category of hotel; next an occupancy rate per hotel was 
estimated in order to calculate the number of guest nights; and finally the average length of stay 
was estimated to det,;rmine the number of tourists. 

Average annual growth rates to provide a trend analysis for tourism were also calculated on the 
model's assumption&. These were compared to tourist growth rates for other sites in Indonesia 
(Bali in particular) to act as a cross-check on the validity of the growth rate assumptions. 

C.7 Critical Assumptions 

C.7.1 Construction Schedule: 

The model is driven by the number of new rooms available per year. Table C.3 sets out 
estimates for rcom availabil -v by year and by class of accommodation. The high forecast is 
based on the complete realization of developers forecast plans for the deluxe developments and c 
modest increase in superior accommodation given-the. current overcapacity in this category (see 
Table C.1). For all forecasts the melati category of accommodation is held constant. The total 
number of rooms available in the high forecast in 2002 is 4276. 

The mid-forecast is based on a more modest completion schedule for the main tourist enclaves, 
Tas,'k Ria and Likupang, with most of the deveiopments phased in after the completion of the 
airport in 1996. The increase i, superior accommodations of about 300 rooms is also phased in 
after completion of the airport. Overall there are 3276 rooms available in 2002 in the mid
growth forecast scenario. 

The low forecast is the most conservative with no new accommodation available until 1995 
when the airport improvements should be operational but not completed. The large 
developments are assumed to complete only about half of their projected construction schedule 
by 2062. An additional 100 rooms are estimated to be added to the superior category. Toud 
available room stock in 2002 is 2074. 
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Table C.3 NUMBER Or TOURIST ROOMS AVAILABLE (by year, 1992-2002) 
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C.7.2 Number of Beds 

Once the number of available rooms has been estimated, it is necessary to estimate the number 
of beds to be able to calculate available guest nights. Given information on existing 
accommodation in Manado (4) for 1- to 3-star and melati accommodation, average beds per 
room have been estimated at 1.6 and 1.4 respectively. A 4-star developer in Manado indicated 
that their planning estimated included a bed/room ratio of 1.8. Studies of large tourist 
developments on Bali (6) also have used this ratio for major tourist complexes. This study has 
adopted a 1.8 bed to room ratio for 4-star hotels. 

C.7.3 Occupancy Rates 

One of the most critical assumptions in the calculation of the tourist forecasts is the occupancy 
rate, the -atio of occupied beds to total beds. This rate is multiplied by the number of available 
beds to calculate the nuamber of bed nights or tourist stays on any one day. For example, an 
occupancy rate of 15% for 200 available beds would indicate that 30 beds would be used on any 
one day and 10,950 (30 x 365) would be used per year. 

The maximum occupancy rate usually achieved internationally is between 75% and 80%. It is 
unusual for hotels to maintain an average annual occupancy rate of over 80% The study has 
taken an occupancy rate of 45% for 1-3-star hotels based on existing tourist statistics for 1990. 
An occupancy rate of 15% was calculated for the Manado Beach Hotel (4-star), based on records 
for 6 months. The study has used an initial rate of 40% for the melati accommodation. 

Occupancy rates are increased over the time frame of the study to achieve a maximum of 75% 
in 2002. It is likely that developers will need to see occupancy rates of at least 60% to maintain 
interest in continued investment in their hotel and tourist complexes. After the airport is 
completed in 1996, all occupancy rates have beer-assurned to be over 60%. 

C.7.4 Length of Stay 

In order to estimate the number of tourists, it is necessary to calculate the length of stay for each 
visitor. For example, annual guest nights of 10,950 at an average length of stay of 3.5 nights 
would represent about 3130 tourists. 

The study has estimated the length of stay for 4-star and 5-star hotels at 3.5 nights per visit. 
These planning estimates have been used by the Paradise Beach Resort planners and are 
commonly used for deluxe hotels for average length of stays. Data on hotels in Manado indicate 
a longer length of stay and 4.5 nights per stay has been used for the I- to 3-star hotel and 5 
nights has been used for melati class. 

C.7.5 Foreign and Local Tourist Flows 

Tourist flows for 1991 indicate about 36000 visitors registered at hotels and dive centers. About 
20% or 6000 we'c foreign visitors and the remainder were Indonesian nationals. In discussing, 
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tourist demand with several developers and dive centers, it was clear that foreign tourists are the 
target market for the majority of the proposed resort and dive center developments. For the 
purpose of the study estimates, it has been assumed that 80% of guest nights in 4-star hotels, 
50% of guest nights in 1- to 3-star hotels, and 20% of guest nights in melati will be foreign 
tourists by 2002. It is projected that about 70% of tourists will be foreign nationals at this time. 

C.8 Results 

The results of the full tourist analysis are presented in the following tables: Table C.4 
summarizes the results; Table C.5 shows the mid-forecast; Table C.6 shows the high forecast; 
and Table C.7 shows the low forecast. 

Tourist forecasts for year 2002 are presented for the mid, high and low projections based or. 

estimated completion of major hotel developments. The 1992 base is assumed to be about an 
11% increase on the total number of tourist recorded in hotels and dive centers of about 36,000. 
Foreign tourist arrivals are expected to grow at about 30% to about 8200 and local tourist are 
expected to maintain their growth trend of about 8% per year. 

Overall the average annual growth rate for the mid-range forecast for the 10-year period is 
estimated at about 26% per year. The growth rate for tourists on Bali, for example, averaged 
about 27% per year from 1969 to 1973 at the beginning stages cf their tourist industry. The 
Bali case mirrors the study forecasts, because these Bali growth rates reflect the period directly 
after the Tuban airport near Denpasar-had been upgraded to handle jet aircraft (World Bank, 
1985). This timeframe roughly corresponds with the study's most concentrated growth after the 
Sam Ratulangi Airport is operational. The specific profile of the percentagc increase will most 
likely be higher at the beginning of the period because of the relatively low base of absolute 
tourist numbers. . Once the absolute numbers of visitors increases, it is expected that the average 
growth rate would decline. The average annual gt .'th rate for the high forecast is 30% per 
year and for the low case, 20%. 

Tourist impact on the resident population appears small in terms of absolute numbers of tourist, 
both foreign and local, in .he study area on any single day. In fact only in the high case and for 
the Manado area do tourists represent over 1% of the resident population. Though ,',sonality 
has not be taken into account and it is possible these numbers may double or triple in the high 
season, they still appear to be a manageable number of tourists in terms of resident populations. 
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Table C.4 TOURIST FORECASTS, 

Forecast Scenario 

Number of Tourists 1992 (Base 

Year)
 

Number of Tourists 2002 (Forecast 
Year) 

Average Annual Growth Rate 

Average Number of Tourists 

2002 (any one day)
 

Tourists as Percent of Resident 

Population 2002 - (Best Estimate)
 
Manado (Kota)
 

Tourists as Percent of Resident 

Population 2002 - (Best Estimate)
 
Manado & Minahaa
 

1992-2002 

Mid 

40100 

409000 

26% 

4205 

.9% 

.3% 

High Low 

40100 40100 

545400 248800 

30% 20% 

5540 2613 

1.1% .5% 

.4% .2% 
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Table C.5 PIOJECTED NUMBER OF TOURISTS, MODERATE GROWTH (by year, 
1992-2002)
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Table C.6 PROJECTED NUMBER OF TOURISTS, HIGH GROWTH (by year, 1992-2002) 
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Table C.7 PROJECTED NUMBER OF TOURISTS, LOW GROWTH (by year, 1992-20021 
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ANNEX D: EMPLOYMENT CREATION AND VALUE ADDED BY 

TOURISM 

D. 1 Overview and Methodology 

The tourist forecasts in Annex C are used to assess the potential value of the tourism industry 
and its resulting economic impact. This was accomplished with two separate approaches. 
First, the value added by employment generation as a result of tourism through the increase in 
permanent full time jobs in hotels and resorts and related tourist infrastructure, such as dive 
centers and restaurants, was estimated. Estimates of indirect employment not directly 
associated with tourism but servicing the sector, for example, transport, taxis, and buses, was 
also included in the estimate of employment. Total number of new jobs created by the 
projected increase in tourism was then multiplied by an indicative average wage rate to 
calculate valued added from new employment. Permanent employment generation in a 
service industry like tourism is considered a good proxy for an indicative estimate of the 
increase in local economic activity. The study calculated incremental gains to regional GDP 
measured as estimates of increases in wage employment in the new hotel developments, 
dedicated tourist facilities, and related services. Second, indicative estimates of total gross 
revenues that could be generated from tourism under different scenarios of expected tourist 
arrivals was calculated. 

D.2 Value Added from Employment Creation 

The direct contribution by hotels and restaurants currently to estimates of regional GDP is not 
large. Table D. 1 sets out estimates of GDP for Minahasa and Manado by industrial origin. 
Hotels and restaurants as a percentage share are .4% and 2% for Minahasa and Manado 
respectively. In current 1990 prices for Manado this represents about Rp 6,225 million and for 
Minahasa (1989) about RP 1,900 million. Nationally, tourism represents about 3% of 
Indonesia's total GDP. 

As the regional economy expands, it is expected that employment in agriculture as a share in 
tc)tal employment will decline. It will be necessary [(er employment in the service sector to 
absorb a large share of these workers who will seek a higher levels of productivity and 
income outside of agriculture. 

The tourist industry is a highly labor intensive industry with labor pidw.'ivity rates much 
higher than agriculture. Considerable benefit will be derived in the study area Irem direct and 
indirect employment created to .;erve tourists. The direct employmcm.nt henclits will mainly 
come from hotels, dive centers, reslauranLs, and other recreational facilities. Indirect 
employment opportunities include additional taxis and other transprtati vii services, shops, 
and other commercial enterprises that serve tourists as well as the general husines,, and 
commercial community of die study area. 
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Table D. 1 REGIONAL GDP BY SECTORAL ORIGIN 

Sector 

Agriculture 

Mining and Quarrying 

Industry 

Electricity and Water Supply 

Trade 

Hotels and Restaurants 

Transport and Communication 

!Banking and Financial Services 

Construction 

Housing and Public Administration 

Services 

Total GDP in RP million - constant 
prices 

Minahasa Manado 
(% in 1989) M in 1990) 

46.0 	 3.6 

0.5 	 0.07 

7.2 	 4.0 

1.7 	 0.7 

7.0 	 22.0 

0.4 	 2.0 

11.7 	 26.1 

4.1 	 12.3 

4.2 	 5.1 

11.6 	 19.2 

5.6 	 4.9 

Total 100% 100% 

1983 market 329,287 193,834 

Total GDP in IP million - current prices 482,845 311,298 

Source: 	 Minahasa Dalam Angka, 1990, Kantor Statistik Kapupaten, 
Minahasa Monografi, Kotamadya Dacah Tingkat 11, Manado, March 1992 

D.3 Critical Assumptions 

D.3.1 Hotels 

The best tourist infrastructure information available to consullants was on employment and 
employment generation for hotels and diving centers. Hotel employment was hased n an 
estimate of 2.2 employees per room. This is slightly higher t...... 'raditional ilLifnin 'stinlatc.s 
oi 2 employee per room; however, the type of hotIs planned (resort comln pxe; wi h labor 
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intensive golf courses) indicated that 2.2 employees may be a more realistic estimate. Further, 
resort-type developments tend to be labor intensive in terms of ancillary activities such as 
restaurants and entertainment located on the hotel site. Using mid estimates for 2002, about 
5300 jobs will be created at a direct result of hotel development. 

D.3.2 Dive Centers 

Good data was obtained concerning the current diving centers and employment ratios from 
the dive center survey. Based on this data, an indicative ratio of about .7 employees per 100 
dives was calculated. It is assumed it will take about 150 dive center staff to service the 
estimated 22,000 dives in 1992, a 20% increase over data for 1991/92 (See Table C.2). 
Given the expected carrying capacity oi the reef (a maximum of about 130,000 dives), it is 
expected that about new 750 jobs will be created at the dive centers, which now employ 
about 150 people. This represents about a 20% increase in employment associated directly 
with ancillary tourist growth outside the hotels. 

D.3.3 Additional Direct Employment 

Additional direct employment from growth in tourist is difficult to measure. This category 
includs jobs created in restaurants, tourist shops, travel agencies, tourist entertainment, etc. 
For example, in Manado at present there are about 55 restaurants serving both local and 
international tourist visitors as well as permanent residents. The average number of permanent 
full-time paid employees per restaurant is about 5. Currently the total number of employees 
associated with restaurant service is about 275. This estimate appears somewhat low; however 
official statistics may not take into account informal family employees who may not be paid 
on a cash basis. Part-time employment is also difficult Lo estimate and would add to the 
actual employment created by restaurants. Based on tourist flows, it appears that about 20% 
of restaurant activity is associated with tourists, or about 55 employees. 

Information on job creation in Bali indicates an employment ratio of I tourist-related job to 
every 4 hotel jobs. The study has been conservative in its estimation of increased employment 
because of the configuration of the resort-type hotels and the higher than average expected 
hotel-related employment. Study estimates have assumed that there are currently about 275 
full-time jobs directly associate with tourism outside the hotel sector and that these will grow 
at about 201% per year in line with the estimates for dive shops and related facilities. Total job 
creation at the end of the study period is estimated to be about 1409 new jobs or about 15% 
of total jotb creation. 

D.3.4 _lindr t-Fninploynent 

The indicative estimate from the Bali study was used to forecast employment not directly
associitd with tourism but servicing tho tourist sector. This includes transport, taxis, and 
buses, as well as increase in demand for commercial activities by hotels as well as tourist 
themselves. This study assumes a 25% increase for indirect labor creation as a percentage of' 
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direct labor creation. This represents about 20% of total job creation or about 1900 jobs in 
2002. 

D.3.5 Wages 

Because hotel services make up over 50% of the job market, indicative wage rates for the 
service sector were based on estimates for hotel services. An annual wage rate of RP 1.5 
million was used based on data collected from several hotels. Wage rates ranged from RP 
100,000 per month to RP 160,000. 

D.4 Results and Limitations 

Study estimates indicate that about 9360 new jobs would be created in the study area by 2002 
based on increases in tourist development in the mid-growth scenario. This is valued at about 
Rp 14045 million in current prices. These estimates are set out in Table D.2 with study 
estimates for the high and low scenarios. The range of employment creation is between about 
6000 and 18170 permanent jobs. 

To give this estimate perspective, value added in terms of empioyment creation measured by
increase to total wages is taken as a per-,entage of an estimate of total GDP for the region 
(Manado and Minahasa) for 1990. The current estimate for th. combined GDP is less than 
1%. The increase share in GDP is estimated to increase to 2.3% on the mid estimate. If 
Manado is considered alone, this estimate rises to about 6%. 

It is clear that there would be a multiplier effect in terms of wages in circulation that would 
buy more goods and services as a result of increased employment and job creation. 
Furthermore, construction employment was not considered as it was assumed that job created 
soluly for tourist resort contraction would not be permanent. The value added estiniates were 
based ofn the creation of permanent jobs. The estimates of value added to employment 
creation are me-mnt to b),e indicative. The assumptions needed to make lte.se estiimates more 
exact would need further survey work and comparative analysis. 

The main conclusion of the analysis is that tourism will contribute an increasing percentage of 
regi ,l GDP. This could rise as hiph as 10%. The tourism industry over the study period is 
unlikely, however, to change the main structure and character of prodluctiol of the region
which relics heavily on agriculture, agribusiness and commerce. In terms of regimal 
economic diversification and cmploynmnt, tourism will provide an important inrease in 
income but is unlikely to provide the main "engine" of growth for the rcgiu over the study 
period. 
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Table D.2 	 EMPLOYMENT CREATION FROM HOTELS AND RELATED TOURISM 
SECTOR IN CURRENT PRICES, 1992-2002 

Forecast Scenario 	 Mid High Low 

Current No. Employed, 1992 _F2900 2900 2900 

Wage Value, 1992 
RP million 

4400 4400 4400 

Incremental Employment 2002 9360 .18170 60.,8 

Incremental Wage Value, 2002 
million 

RP 14045 22573 9090 

Total Wage Value, 2002 
RP million 

18445 22573 13490 

Percentage of Study Area GDP Wage 
Value only (1990) 

2.3% 2.8% 1.7% 

(GDP RP 800,000 million) 

D.5 Gross 	Revenue Generation 

Expenditure patterns of the various tourist groups are based on available data from Bali 
(World Bank, 	1985). It is assumed from these observations that about 50% of a tourist's 
daily expenditure is for accommodation, 20% is for food and beverages, and the remainder is 
divided fairly 	evenly between shopping, tours and transport, and entertainment and recreation. 

Using this general principal, an average expenditure per tourist based on accommodation costs 
can be calculated. The calculation is based on a per room rate and adjusted by the average 
bed per room ratio to obtain a per capita figure. These results are set out in Table D.3. 

These estimates are based on average expenditure per room occupant by cateory of room 
occupied (4-star,. I- to 3-star, or melati). Estimates for a guest in a 4-star room are RP 
332,000 per day, for I- to 3-star RP 150,000 and for melati, RP 57,000. Average expenditure 
per tourist shows an increasing trend over the study period because of the increasing number 
of 4-star based tourists within the total tourist profile, as this type of accomrmodation 
dominates the market. 
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Table D.3 AVERAGE TOURIST EXPENDITURES IN DOLLARS AND RUPIAH, PER 
PERSON PER DAY 

4 Star 1 to 3 Star Melati 
Cost Category Per Room Per Room Per Room 

Accommodation $ 150/night $ 60/night $ 20/night 
Food & Beverage $ 60 $ 24 $ 8 

Other: $ 90 $ 36 $ 12 
Shopping,tours. 

Total $300 $120 $ 40 
$ Per Person $ 166 $ 75 $ 28.5 

RP Per Person RP 332,000 RP 150,000 RP 57,000 

Maximum annual gross revenue resulting from tourism expenditures in the study area is 
estimated at about RP 419,500 million (1992 prices) in the final year of the study for the mid 
case scenario. This estimated value for the high case increases to RP 573300 million and for 
the low, RP 243000 million. 

The study did not attempt to calculate net revenue streams in terms of estimating capital costs 
and operating costs of new facilities related to the private tourist investment. Nor did it 
calculate operating cost, of existing establishment to establish whether these were good
investments or to establish a rate of return on capital assets. 

Concern is sometimes expressed about the balance of payments effect of tourist projects in 
terms of foreign exchange "leakage," in which a considerable percentage of foreign exchange
generated by tourists is used for imports to satisfy tourists derinlds for luxury goods. This is 
a possible problem in very small economies were tourism represents a large proportion of 
foreign exchange earnings and where there is a premium value on foreign exchaige reflected
in an overvalued exchange rate. In these cases imports appear cheap relative to exports. This 
is clearly not the case for Indonesia in ;.erms of the size of the economy, its diverse and 
robust export pattern based on raw materials and increasingly on manufactures, and the freely
convertible Rupiah. In fact, the current exchange rate policy of staged devaluation of the
rupiah (rupiah competitiveness) may encourage tourist development in terms of value for 
money with respect to competitors such as Thailand and the Philippines. 

Further, the larger tourist investments in Manado and Minahasa are for the most part national 
investors, and it is assumed that the majority of the equity capital and possibly all the debt
capital will be financed from domestic resources (in other words, there is apparently not
capital flight). With the opening of the Jakarta stock market and other available international 
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financial instruments, the source of investment capital in such an open international market is 
not an issue. 

The majority of the larger investment projects, though nationally financed, appear to be 
supported from outside the study region. This is understandable given the scale of the projects 
and the possible ability of local investors to absorb such risk. The Likupang Resort complex 
full investment cost is estimated at $250 million and the Tasik Ria complex, including the 
Manado Beach Hotel, about $200 million. Local investors will not necessarily reinvest in the 
area of the initial investment. They will seek, like any rational investor, the highest return on 
their capital assets. It is apparent, however, that a number of smaller hotels and resorts, 
particularly dive centers, are anticipating the tourist "boom" and investing in more ,ad higher 
quality facilities. Ass'ming an open investment policy in the study region, local investors 
should be able to compete with non-regional investors for appropriate investments. 

The results of the employment creation and the value added analysis for employment was 
summarized in Table D.2. The detailed results are presented in the following tables: Table 
D.4 for the mid forecast, Table D.5 for the high forecast, and Table D.6 for the low forecast. 
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Table D.4 EMPLOYMENT CREATION AND VALUE ADDED, MODERATE
 
GROWTH (by year, 1992-2002)
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Table D.5 EMPLOYMENT CREATION AND VALUE ADDED, HIGH GROWTH (by 
year, 1992-2002) 
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Table D.6 EMPLOYMENT CREATION AND VALUE ADDED, LOW GROWTH (by 
year, 1992-2002) 

Tw1is! 1fRfIS Ie 

CaEplIee lai 1912 1134 11 11 1116 1ff7 Im Iff no4 41I I I slaa III Il go Iso18118 ••1118e Il so011I I Ill I I $MilseMlllI |II llI Its gas Is IM gs as al assess 1 MaI• I Is~~I Iga I I I a Sass IIs t s of IIIaa88Is1 a I I Is Is II IIIA 9 I ail a aIsa I I• 111 I I i
 

hbrs of [1.pl0 
lifet 

ktts 2.2 1123 l123 1"12.1 291.1 3132.1 3312.1 3912.1 4342.3 4342.1 4342.1 4142.1
florist Isfrulsrclure
 

livi 4 Facilities ISO i 216 H.2 311.04 373.23 447.? 137.41 144.11 773.17 121.76Ikr 11 334 316 475.2 $70.24 114. It21.1$ 11.37 1112.4 1411.1 1702:73 

t1t1 2141 2433 2$34.1 3427.2 4014.1 4410.3 1171.1 150.7 6171.2 615.7 7114.21 

!adirect 

1stearici lTrmas~rt
 
3.21 $1 6.2 633.7 04.1 1043.A !142.6 1293 1411.4 1542.6 1633.1 1711.17 

IL. 21H 3441 313.5 4214 111.6 11.9 6464.1 7337.1 7711.! 1161.6 3992.46 

fill (ie) Tear 
It.sillits 3.1 44#2 442 4752.1 6426 7526.4 1269.4 9ll.? 11I 1il 12254 13411.3 
lilts 0.1 440.1 41.1 4715.21 42.6 71.64 326.94 196.7Oj, eillius$ 1011.1 1004.? 1221.4 1341.13 

|•181 I llllll~~~~~~~~ M I~~ 3Xllelsess Im~llllllllll~lll111111111ISIS go I IIao 1 J is Il8111l$IIIga allow a 1 211 2333II 8ll122131 8II8•8 191 188II 8 

T ISf31U1ST| L01 
Etpleuatat Creitio If 113 1if4 I11 1116 1117 I Itf 20442211 2Z2 
kakrs of aEllltes 
lirect 

kills 
florist Ifrastrectert 

livi,4 Facilities 
lOtr 

2.2 0 

I 
I 

3 0 

34 
51 

0 

66 
12 

773 

l0 
2I4 

1211 

161 
295 

1414 

223 
44? 

1114 

291 
$46 

242# 

31 
M30 

2421 

415 
101 

242 

6124 
1144 

21640 

71 
1420 

atotl 35 117 10l 3664 16 313M14 3511 3122 41 4146 

Ildirect 

C"eerical 

.1 Z1 47 270 417 s1i 76 I7 154 1147 111 

TM 0 104 234 1341 2w 2$71 J1u 43917 4715 $1M 
IIIIIlllIIIlllllllll'lllklllII
Illl11,118r21 IS •IIII II I• I II•lII I Io"III'll II11 loll ", IIIIlII I I I IS, ...... .................
la (hi-)s Tear 

op. ,illius 1.5 I 111.4 350.6 2121.9 1124. 3167.3 $25.1 651 71617 1112.1 9111.11 

D- 10
 

101 



ANNEX E: POTENTIAL IMPACTS ON THE TONDANO RIVER 

WATERSHED 

E.1 Geography, Soils, Climate and Land Use 

The city of Manado is located at the head of Manado Bay at the confluence of Tondano River 
which links the northern coastal areas of North Sulawesi to Lake Tondano, the Tondano River 
watershed and the hinterland (see Figure 1.1). Based on the North Sulawesi's administrative 
jurisdiction, the Tondano watershed encompasses Kecamatans Tondano, Kaas, Eris, 
Remboken, Langowan, Tompaso, Kawangkoan, parts of Airmdidi and Dimembe in Kabupaten 
Minahasa and some parts of Kecamata Wenang in Manado Municipality (RUTRK Minahasa, 
1992). The geographical setting makes the Tondano River w"-tershed, its ecosystem, natural 
patterns, and land use as well as tho environmental impacts of the activities within the 
watershed's boundaries significant to the development of Manado and to other downstream 
areas up to the coastal waters of North Sulawesi. It is therefore important that the Tondano 
River watershed be taken into consideration. Figure E.1 is a map of the administrative and 
watershed boundaries. 

The Tondano River watershed has an important function as a water catchment area. Lake 
Tondano is at the center of the watershed and the Tondano River flows from it to the coastal 
areas of North Sulawesi. The natural lake is situated at approximately 600 m above sea level. 
The southern boundaries of the lake are formed by rocky boulders, steep slopes and hilly 
estate crop plantAtions in Kecamatans Eris, Kakas and part of Remboken. The Tondano River 
is 44.4 km long and at the downstream end is joined by several rivers: Rurukan, Saduan, 
Dinamunan and Arung. Here, the geography gradually flartens and widens into plains where 
rice fields and flat agricultural land border the Tondano River at Kecamatans Renboken and 
Tondano. 

The total area of the watershed is estimated to be 53,817 ha. Table E.1 shows that 
approximately 58% of the land is devoted to agriculture, of which 42% is planted with estate 
crops such as cloves and coconuts, and the rest is used for mixed agriculture of upland crops 
(cassava, corn, vegetables), shrubs, and bare lands. The existing land use patterns leave only 
11% forest coverage in the area, so that the Tondano watershed is classified as "critical" and 
is gradually losing its capacity to catch rainwater. Current agricultural practices are causing 
serious problems with soil erosion, run-off and sedimentation downstream. 
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Table E.1 LAND USE IN TONDANO RIVER WATERSHED 

Land Use Area (ha) Area (%) 

Settlement 5,049.25 9.37 
Rice fields 5,691.66 10.56 
Estate Crops 

Cloves 5,213.36 9.67 
Coconuts 10,544.35 19.60 
Mixed 6,671.87 12.40 

Upland Crops 8,732.00 16.23 
Forest 3,544.95 11.29 
Lake Tondano 4,278.35 7.95 
PLTA Tonsea Lama and 
PLTA Tanggari - 30.44 0.05 
Others 4,061.11 7.55 

Total: 53,817.34 100.00 

Source : Puslit Unsrat, 1992 

E.2 Major Activities in the Watershed and Environmental Impacts 

E.2. I Agriculture and Forestry 

Cloves and coconuts have been major crops in the area occupying over 15,767 ha or 
approximately 29.27% of the total land use, mainly on the hilly areas of Toliang Oki, Tasuka, 
Totolan and Remboken. The clove plantations need clean tillage and bare ground underneath 
the clove trees. The situtation is similar in the coconut plantations, although some farms are 
mixed with upland crops such as corn, and recently with vanilla vines. The mixed farming, 
however, does not significantly improve the land covering since the secondary crops and 
vanilla vines do not cover much of the land. 

In addition to these agricultural practices, the lack of appropriate land management, such as 
soil terraces to curb erosion, has rmade the watershed practically bare and extremely 
susceptible to soil degradation. The cundifons are exacerbated by the high rainfall, land 
physiography, and the dominant soil types. According to Schmidt-Ferguson's climatological 
classification, the Tondano watershed falls into the wet climate category (types B1,CI and 
DI) with an average rainfall ranging from 100-200 mm during 5-9 months of wet seasons. 
The watershed is also dominated by medium to high elevation contours (average of 16% 
slope) and the sandy soil types (Andosol, Regosol and Alluvial) which are sensitive to erosion 
and prone to landslides. 
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E.2.2 Soil Erosion and Sedimentation 

Using the Universal Soil Loss Equation (USLE), the Puslit Unsrat calculated the rate of 
erosion and sedimentation around Lake Tondano. Table E.2 shows that clove plantations
contribute 42.60 tons/ha/yr and 	are the major cause of soil erosion. This erosion rate clearly
exceeds the conventional rule of the. maximum "tolerable rate" of erosion that is 11.00 
tons/ha/yr. In comparison, the 	secondary forest only generates about 0.70 tons/ha/yr of soil 
erosion. To show the severity 	of the problem of soil erosion, a simple calculation will show 
that clove plantations contribute 42.50 x 5,213 = 221,525 tons of soil loss/year. 

Table E.2 LAND USE AND SOIL EROSION AROUND LAKE TONDANO 

Type of Land Use 	 Erosion Rate
 
(ton/ha/yr)
 

..........................
-......-------------------------.... 
Ricefields 	 2.00 
Corn and secondary crops 41.50 
Coconut farm with land cover 0.80 
Clove plantation with clean tillage 42.60 
Secondary forest and shrubs 0.70 
Forest 	 0.20 

Source : SEL Pr TA Tonsea Lama and Tanggari I 

The soil erosion from the watershed areas has had definite hydrological impacts on Lake 
Tondano. As the main reservoir capturing approximately 25 streams within the catchment 
areas, the lake receives most of the run-off; soil particles as well as debris and organic matter 
are deposited as sediments at the bottom of the lake. In 1934, the maximum depth of Lake 
Tondano was measured at 40 m. Forty years later, in 1974, the depth decreased to 28 m and 
a recent measurement by the Indonesian Navy Research Team showed only 20-27 m in depth 
(NKLD, 1991). 

E.2.3 Water Quantity 

The impacts of the ecological degradation in the upper Tondano watershed may also be 
observed in the decreased flow of water in the Tondano River, which is the main outlet from 
Tondano Lake to the downstream areas. During the last eighteen years, the flow rate of the 
river has been gradually decreasing due to upland sedimentation. In 1974, the flow was 
measured at an average of 9.34 cubic meter/second; in 1978 and 1988 the flow decreased to 
7.57 cubic meter/second and 6.64 cubic meter/second respectively (see Table E.3). In a 
recent study by Puslit Unsrat, Ihe average minimum flow was measured at 4.34 cubic 
meter/second during the dry seasons, and 11.24 cubic meter/second during rainy seasons. The 
study suggested that without proper management of the watershed, the situation will cause 
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shortages of electrical energy and drinking water for water supply to Manado and Bitung in 
the near future. On the contrary, during the wet seasons (November-January) the raised water 
level due to run-off has created floods in the surrounding villages. The same study cited the 
observations of the local villagers along the river saying that the Tondano River seems to get
wider and shallower, and tends to flood more often in rainy seasons. 

Table E.3 TONDANO RIVER WATER FLOW 

Month Toulor Station Kawangkoan Station
 
(cubic meter/second) (cubic meter/second)
 

Year :1989 * 

February 7.59 12.28 
March 7.27 16.21 
April 6.69 14.02 
May 10.76 16.02 
July 4.34 11.20 
August 4.49 8.78 
September 5.48 11.13 
October 9.40 16.02 
November 11.66 18.96 
December 6.66 7.54 

Year :1992 ** 

February 5.38 

Sources *Mawara, 1989 
**Puslit Unsrat, 1992 

E.2.4 Water Quality 

In 1979, Soerjani et al. measured the water quality of Lake Tondano and some segments of 
the Tondano River. In 1992 several measurements were made by the Puslit Unsrat on other 
river segments. Both studies indicated that generally the water quality of Lake Tondano and 
Tondano River conforms with the category A of the Baku Mutu Lingkungan (Environmental 
Quality Standard) suggested by Ministerial Decree No. Kep-02/MenKLH/1988. This 
information, however, has to be interpreted with caution since the measurements of the water 
quality are scattered. In the long run, the following potential impacts of some activities on 
water quality along the Tondano River should be anticipated. 
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First, the uncontrolled agricultural activities in the upstream areas could damage the fishing
industry. Fisheries using floating nets for kowan (Ctenoparhyngodon adellus) at Lake 
Tondano, and pen culture (karamba) for carp (Ciprinus carpio) along Tondano river will slow 
the river flow. This condition could be worsened by the possibility of residual fertilizer and 
pesticide run-off to water sources due to the rather excessive application of chemicals for 
upstream agriculture, mainly horticulture at Tomohon. The residual fertilizer, even at low 
concentration levels, could induce eutrophication and growth of water weeds such as Hydrilla,
Najas indica or Potamogeton, which in turn would threaten other water organisms. It was 
reported that the fisheries pro'!uction at Lake Tondano has been steadily decreasing during the 
period of 1976 to 1987, from 3,027 tons/year to 1,084 tons/year or at an estimated rate of 
0.4% per year (NKLD, 1991). 

Second, the impacts of industry may cause chemical pollution. A marked change in the 
quality of water was found on a segment of the Tondano River adjacent to the wastewater 
discharge of a coconut processing plant at Kairagi (4 km from Manado). The measurements 
at this location showed that some water quality indicators (e.g., turbidity, BOD, ammonia, 
nitrate, sulfites, Fe, Mn, and organic oil) have exceeded the applicable standards. No 
dangerous heavy metals such as Pb and Hg have been detected. So far there is no existing
information on effects of gold mining and other potentially dangerous industrial activities in 
the Tondano River watershed. Based on studies by Rompas (1991) in Bolang Mongondow, 
and PT Rasmanik Tonala (1990) in Gorontalo, gold mining has a potential danger of mercury 
pollution. 

Third, further downstream, observations show that the concentration of some types of bacteria 
(primarily fecal-co"form) have increased due to the development of the cities of Tondano and 
Manado. Human activities such as residential neighborhoods, slum settlement, hotels, and 
small home industries increased the volume of liquid and solid waste disposal, which in turn 
affects the biological and chemical compounds. Fl of these will trigger the growth of 
bacteria, algae, and other microorganisms which will result in water quality changes. 

E.2.5 Hydroelectric Dams 

In 1990, North Sulawesi had an installed electric energy capacity of 85.52 MW with energy 
production at 127.2 gWh. Anticipating the development of urban Manado and industries at 
Bitung, the production is projected to increase to 511.7 gWh in the year 2200 at an average 
rate of 8.3% per annum. At present, the sources of electricity are four generators in 
Minahasa (88.8 mW), Tahuna (1.2 mW), Bolaang Mongondow (2.07 mW) and Gorontalo 
(15.09 W). In Kabupaten Minahasa, the hydroelectric generators (PLTAs) Tonsea Lama and 
Tanggari I are located in the Tondano River watershed and built along the Tondano river. 
Tonsea Lama was built during the Dutch occupation and Tanggari I was built around the 
1970s. 

The existing capacities of electricity production from the two PLTAs are estimated at 12.7 
MW (Tonsea Lama) and 16.6 MW (Tanggari I). To meet future demand for electricity, the 
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capacities could be enhanced by building a series of hydroelectric dams to capture run-off 
water from the Tondano watershed, and simultaneously increase the water level of the 
Tondano river. The Government of Indonesia plans to build PLTA Tanggari II (19.0 mw) 
and Sawangan (t 7.5 mw) at downstream locations on the Tondano River. 

The obvious constraint for generating more electrical energy in "'ondano River watershed is 
-the river's flow. A study ind.cated that when Lake Tondano reaches a scale of 692.27 low 
water level (LWL) the flow of the Tondano River is less than 16 cubic metrr/second, which 
is not sufficient to generate enough electricity by PLTA Tonsca Lama and Tanggari I. As has 
been mentioned previously, the causes of the problem are soil erosion and sedimentation in 
the watershed and the excessive growth of water weeds in the water bodies along the 
Tondano River. To complicate matters, household and city garbage thrown into the river 
from Tondano disturb the operation of water turbines. It is estimated that roughly 5-6 tons of 
garbages per day have to be removed from the trash boom of PLTA Tonsea Lama (Puslit 
Unsrat, 1992). At present, the hydroelectric project works in Tonsea Lama and Tanggari I 
intend to solve the existing problems through some engineering works such as land clearing, 
dredging, channelizing and building a trash boom. 

E.2.6 Environmental Impacts 

Based on the environmental impact assessment conducted by PSL-Unsrat in 1991, no serious 
negative impacts have resulted from the on-going engineering works. This is because the 
impacts are "localized" at specific sites of the project area. Most of the physical impacts 
caused by dredging and operating heavy equipment, which result in increasing water turbidity, 
garbage accumulation along the river banks and sedimentation downstream; these are 
categorized as short-term impacts. In the long run, it is expected that more positive impacts 
will reSult from the projects. 

Nevertheless, two potential impacts need more careful monitoring in the watershed. First, the 
hydroelectric plants are changing the morphology of Tondano River in ways that will slow 
the downstream flow and eventually change the nature of the Tondano River from a 
free-flowing riverine habitat to a lake habitat. The process may worsen the water quality 
even further. Second, the projects have an impact on social-economic and cultural aspects of 
the region, as well as on the biodiversity of Tondano River watershed. Under the Rencana 
Struktur Tata Ruang Propinsi Sulawesi Utara 1991 (North Sulawc:, Spatial Planning 
Structure) the Tondano River watershed is categorized as a Kawas:1;, Kritis (critical area) as 
well as a Kawasan Lindung (protected area). The ecosystem of Tondano River watershed is 
known for its diversity of flora and fauna, a number of which are categorized as protected 
species (see Table E.4). 

E.3 Conclusions 

The most significant impacts on the condition of the Tondano River above Manado are 
excessive erosion from hillside cultivation, solid and human waste discharges from 
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settlements, and hydropower plants. The most important, by far, is soil erosion and theresultant sedimentation; this problem, however, is not related to urban growth in Manado.Demand for power is directly related to urban growth in Manado and other cities in theregion, notably the industrial zone at Bitung. The principal effects of hydropowerdevelopment are habitat destruction and displacement of riparian communities, both of whichcan be minimized by decisions made in siting and designing hydropower projects. Dams alsoreduce the flow rate and volume of rivers, reducing their capacity to assimilate wastesdischarged by riparian settlements, industries, and non-point discharges from agriculture.Water quality concerns should be integrated into plans for developing hydropower resourceson the Tondano River to ensure that infrastructure improvements, regulatory measures, andchanges in agricultural practices throughout the watershed are coordinated and are sufficient 
to protect the long-term health of the river. 

Table E.4 SELECTED PROTECTED SPECIES IN I'ONDANO RIVER WATERSHED 

Local/English Names Scientific Names 

Flora
 
Pinang Yaki 
 Areca vestirria
 
Linggua Pterocarpus indians
 
Cempaka Elmerillia ovaliz
 
Nantu Palaquium obstusifolium
 
Pakoba Eugenia sp
 

Mammals 
Black monkey Macaca nigrescen
 
Tarsius Tarsius spectrum

Kuseh Phalanger spectrum
 

Birds 
White egret Egreta alba
 
Black per'egrine Elamus sp

Kingfisher Pelargopsis sp

Sulawesi parrot Taniguathus sp

Hoit Ninox ochreata 

Reptils 
Soa-soa Hidrosaurus sp 
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UNITED STATES GOVERNMENT 
MEMORANDUM 

DATE: March 16, 1993 

FROM: Timothy Alexander 14 

SUBJECT: Studies for Publication as PRE/H Working Papers 

TO: Mike Pulley 

Following-up on discussions William Frej had with you recently, please find one original ofthe Beneficiary Impact Study, and an orginal & unbound copy of the Manado study forimmediate publication as part of the PRE/H working paper series. 

For your information, 3 originals and I unbound copy of the Manado Study were sent toPRE/H by DHL on Januar, 22, 1993, ATTN:James Stein. 

The-Beneficiary Impact Study has a 5-page Executive Summary and I-page Abstract. TheManado Study has a 7-page Executive Summary which is rather long. The results of theManado Study can be further summarized by use of the Chart on page vii (which summariespriority environmental problems) and Tables 4.6 and 5.2 (which summarize recommended 
actions). 


