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Maliau Basin Studies Center: Environmental Imvact Study

EXECUTIVE SUMMARY1.0

.1 Description of the Project

The Management of Maliau Basin Conservation Project (DANCED- YAY ASAN
SABAH) is in the process of establishing a Study Center at the southern border of the
Maliau Basin Conservation area in a Class II Forest Reserve. A site of the study
center has been proposed to be located on an area covering approximately 70 ha with
a built-up area of approximately 18 ha west of the Maliau River. The development of
the proposed field center consists of 19 components located at different locations
within the planned 18 ha built-up area. (see Site Plan Drawing No: 0068/I/SP/01.

I

I Although EIA report is not legally required for a small area such as the proposed site
for the Field Center, in view of Maliau Basin being a gazetted Class I protection area,
the Project Management through their own initiative has commissioned the
conduction of environmental studies of the proposed development/site specifically to
assess the following issues:
.solid waste and waste water
.noise and traffic
.flora and fauna

1.2 Findings

1.2.1 Environmental Impact
Solid and Liquid Wastes
Solid and liquid wastes from the development of the field center will mainly be from
domestic i.e. from staff/workers quarters and the wastes from the laboratory/center.
It is anticipated however, that there will be a greater amount of solid wastes generated
from the construction of the field center and all the buildings that come with the
center. These wastes are in the form of construction materials and plant debris

resulting from site clearing.

Similarly, liquid wastes from the center will mainly be from domestic wastes i.e.
sewage and kitchen wastes water. Sewage wastes and domestic wastewater (kitchen
waste water) will need a proper treatment at the center to prevent contamination of

waterways.

Other wastes that are of concern are oil and grease from kitchen and from vehicle
depot and workshop.

Flora
It is found that there will be more trees that will be sacrificed than the actual reported
in the development plan. The trees reported in the development plan to be cut are
only trees with dbh above 30 cm. A large number of trees in the site are trees below
the 30 cm dbh. Dr. Campbell Webb in his Technical Assistant Report no. 22,
indicated that the site for the field center has been heavily logged and out all the trees
he identified, only one tree was recommended not to be cut i.e. tree No. 1352. Most
of the trees he identified at the site are not in the IUCN red list of endangered
species. However, as stated earlier, most of the trees at the site are trees that are
below the 30 cm dbh and as such, it is difficult to ascertain the status of these trees
without a detailed inventory of the species these trees. A detailed inventory of these

trees however, is not part of this EIA study.
SEM- Consultants POl:16/2001/EIA Fax: 088-726057 Tel: 088-726034/728057 -
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For the purposes of sustainability and integrity of the conservation however,
replacement planting with local, native species is advisable to be initiated by the
Management committee elsewhere of the area in order to replace the trees that are to
be cut from the site.

I

I

Fauna
Apart from displacement of the 70 hectares, noise from the construction of roads and
the facilities, the major impact on the wildlife would be the danger of vehicular

movement/transportation especially during construction period. During the initial
operational period, impact to the wildlife apart from the displacement would be
minimal. However, it is anticipated that as the road network is improved and the
Keningau- Tawau road is completed, impact to the wildlife would increase, as the area
becomes more accessible to poachers and also the danger of vehicular movement
would increase. The potential negative impact to wildlife are:

.Increase access of poachers to the area (hunting threat)

.Danger of wildlife being run over or knocked by vehicular vehicles

.Displacement of wildlife due to land clearing

.As the road are widened and a belt of trees bordering the road are cut to help
the drying of the road surface, some species may become ecologically isolated
as they avoid crossing the road. This is true for a number of canopy-species
and species reluctant to move out in open areas including smaller mammals
and certain bird species.

.During operation of the study center, frequent vehicular movement and noise
from this vehicular transportation will scare away wildlife from their habitat.

Dr. Carl Traeholt reported in his Technical Assistance Report for Zoological survey
the abundance of rodents' population in the area.

Water Source
Since the project has already identified the Maliau River located about 1 kilometer
from the MBSC, no assessment of water source was made, in this study. The architect
technical consultant reported that water analysis has been taken but no results have
been reported.
During our survey, no analysis was conducted to determine the quality of the water
was made. It is recommended ,however, that a complete water quality testing be
conducted before the water is to be piped for use in the area.

Traffic Impact
Presently, there is minimum traffic that goes into the area and there is negligible
impact of the traffic to the wildlife, although the increased level through 2001 may
already have had some negative effects on the population of Tembadaus (Dr. Carl
Traeholt). The existing access road to the MBSC are presently frequented by many
species of wildlife. Wildlife moves freely along the access road without the danger of
being run over or knocked over by vehicular transport.
During the construction period of the center, traffic and vehicular movement will
increase many folds to transport equipment and building materials to the area. rhe
increase amount of workers working on the construction requires more transportation
thus increasing the traffic in the area. This will have greater negative impact on the
wildlife safety and movements. This impact however is anticipated to decrease at the
completion of the center and at the initial operation.
The major and more detrimental impact of traffic will likely be felt once the road
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I
network in the area is completed and the road linking Keningau to Tawau is
completed particularly the main Keningau- Tawau road as the road being public road
may be difficult to mitigate unless the road is constructed with gravel. The access
road to Maliau Basin and the study center however, can be regulated to a certain
extent by constructing the road with gravel only in areas frequented by wildlife.
Tarmac road may be constructed in more exposed areas. More importantly, traffic
can be regulated through the following steps:

I

I

..

I

...

Prepare a traffic rules and regulation for the Maliau Conservation Area.
Vehicular entry to the Maliau Basin area must strictly be regulated by
constructing an entry gate where visitors must register and be brief on the
'dos' and 'don'ts' of the in the conservation area including traffic regulation.
Strict enforcement of traffic regulation at all time by hiring a traffic personnel
to monitor traffic movement in the conservation area.
Construct a speed bumps at appropriate intervals to control vehicular speed.
Strictly enforce traffic movement regulation. For example no visitors or
unauthorized vehicles should be allowed entry after sunset. Vehicles entry
should only be limited to those patrolling the area.I

Noise Impact
The concern of noise impact is mainly to the wildlife but to a lesser degree to the
workers population that will be stationed in the area. Noise impact is expected to be
just temporary in nature as long as the building materials used in the construction are
carefully selected and the noise coming from the generator set are carefully
considered during installation.
Noise impact from the site will mainly come from the construction equipment such as
machinery, excavators and vehicular transport.

Other impacts
Energy Source
The Architect Technical Consultant Mr. Paul Bidinger has identified two possible
alternative energy supply solutions for MBSC apart from using generator sets:
a. Solar Photo Voltage PV and
b. Micro Hydro Power (HP)

Before any of these can be considered, a feasibility studies must be conducted by
expert in the field to determine the best choice.

SEM- Consu/J.ants POl:16/2001/EIA Fax: 088-726057 Tel: 088-726034/728057
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Project Title
The title of this project is Environmental Impact Study for Maliau Basin Field Center

2.2 Project Proponent/Management
This project comes under the management of Maliau Basin Management Committee
of the D ANCED- YAY ASAN SABAH project whose address is at:

I

Innoprise Corporation Sdn. Bhd
Forestry Division

8th & 9th Floor, Wisma Innoprise,
Teluk Likas, Kota Kinabalu
P.O. Box 11622,
MY 88817 Kota Kinabalu
Sabah, MalaysiaI
Contact Persons: Mr. Hans Moeller

Chief Technical Advisor

Dr. Waidi Sinun
Project Director

Tel: 088 -326300/326312
Fax: 088 -243244
E-mail: hsmsabah@icsbrbj.po.my

2.3 EIS Consultant
The consultant appointed to prepare this Environmental Impact Study is Sustainable
Environmental Management Consultants (SEM-Consultants), an environmental
management consultancy firm based in Kota Kinabalu, Sabah. Its correspondence

address is:

SEM -Consultants
Lot 8, Block F, 2nd Floor
Donggongon New Township
89500 Penampang, Sabah.

B. Beth Baikan, Ph.D.
Managing Director

Contact person:

Tel: 088-728 057/726034
Fax: 088-726057/716107

E-mail: seoml (Q),tm. net. mv
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3.0 PROJECT DESCRIPTION

3. Statement of Need

Although EIA report is not legally required for a small area such as the proposed site
for the Field Center, in view of Maliau Basin Conservation area being a gazetted
Class I protection area, there is a need to preserve the environmental integrity of the
area. The Project Management being fully aware of the importance of the area as
conservation area, therefore, initiated in commissioning this environmental studies in
order that all aspect of conservation is protected from degradation resulting from the
implementation of the proposed field center.

3.2 Concept and Phases

The development of the field center will be carried out in phases on an area totaling
approximately 70 hectares over a period of 3-5 years. The following are the proposed
phases of the field center development:

No Proposed Building/Center Approximate
Gross area (m1

Expected
Implementation

I 1.

488

Phase2A
Conference Buildin 215 Phase 2A
Laborato 480 Phase 2A

..Rest House 465 Phase 2A
). AN Loun e & Toilet Block 80 Phase 2A

I 2.

-IOffice Block

I 

3.

I

465

6. Phase 3
Phase2A
Phase2A
Phase 3
Phase2B
Phase 3
Phase2B
Phase2B
Phase 2B/3
Phase 2B
Phase2B
Phase2A
Phase2A
Phase2A
Phase2A
Phase 3
Phase 3
Phase2A

I 

7.

I 

8.

I 9.

I 

10.

I 

11.

12. Hostel 674
13. Detached House 87
14. Semi-detached house 139
15. Class Room 155
16. Service Buildi~ 161
17. Field N/a
18. Badminton Court 1-

Water Treatment Plant N/a
Car Park N/a

21. Information Center
ViewinKTower 19

23. 1~

I-

4-
-~- Tree Top Loun~e 72
7. Accommodation' A ' 259

8. Accommodation 'B' 324
9. Surau 130
10. Bedrooms accommodation 206
11. VIP Chalet 87

256I 

22.

3.2.1 Project Main Activities
The main activities of the project are
.Investigation and Planning Stage
.Construction Stage

SEM- Consultants POI:16/200I/EIA Fax: 088-726057 Tel: 088-726034/728057
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Operational Stage

.

Investigation stage of the project involve:
.Site Survey and preparation of development plan/drawings
.Commissioning of Environmental Impact Survey and Assessment

All the activities during investigation and planning stage have no significant impact
on the environment.

I

Construction Stage.
The construction stage of the project involves the following activities:
.Construction of roads
.Land clearing and construction of the field center facilities
.Installation of other facilities/amenities (water storage, power supply etc)

The initial construction of roads involves cutting and earth moving, clearing of
vegetation and construction of bridges for stream crossings. This stage is considered
to have major impact on the environment due to the nature of the activities. Erosion
will increase but is anticipated to be more localized.

Operational Stage
The operational stage of the project activities would involve the following:
.Establishment of the study center and staffing.

The initial stage of the operational phase will have minimum impact, as there will be
small number of the staff to be stationed at the center. However, the long term
cumulative impact of the operation phase will have a major impact on the
environment in terms of solid wastes, wastewater, traffic, noise and flora and fauna

impact.

I

I
3.3 Project Location

The project is located within the administrative District of Tawau. It is accessed
through the Tawau-Keningau Road about 220 kilometers from Tawau.

3.4 Site characteristics
Land use
The existing land use of the project site is Class n Forest Reserve, which have been
heavily logged. There are no villages or local inhabitants within the area except for
those working in the Maliau Basin or the plantation and concession surrounding the
area

Water Use
Since there are no inhabitants in the catchment area of Sg. Maliau and the immediate
surroundings, the quality of the water at the Maliau River just a kilometer away from
the site can be said to be relatively free from anthropogenic effluents, but will from
time to time be influenced by silt and debris from natural landslides in the Basin.

Biological Environment
Biological environment in the project site includes terrestrial habitat such as flora and

SEM- Consultants POI: 16/2001/EIA Fax: 088-726057 Tel: 088-726034/728057
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Maliau Basin Studies Center: Environmental Impact Study,J:J

fauna in secondary forest. (Details of flora and fauna found in the project area are
appended in Annex 1)

It is a well-known fact that there is a relatively high diversity of wildlife/fauna in the
Maliau Basin Conservation Area. Surveys conducted by several researchers confinn
the diversity of fauna in the area and some of these are endangered or threatened
species, e.g. 67 of 261 different bird species recorded in the area are included in
IUCN and Birdlife International's 'Red Data Book on threatened bird species (2000).

(See Zoological Survey report by Carl Traeholt, Interim Wildlife Survey Progress
Report, Technical Report Assistance # 7 and reports by Sabah Parks on birds,
Technical Report # 25. Lists of wildlife found in Maliau is excerpted from these
reports and appended in this report for the purpose of reference only.

I

I

I

I

I

I

I

I

I

I

I

.
SEM- Consultants POl:16/2001/EIA Fax: 088-726057 Tel: 088-726034/728057
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Maliau Basin Studies Center: Environmental Impact Study 4-1

4.1 The Environmental Impact Assessment

The scope of the Environmental impact assessment for this report is focused on the
following main issues:

.Solid Wastes and Liquid Wastes

.Impact of Traffic on Wildlife

.Impact on Noise on Wildlife and human

4.1.1 Solid Wastes
Assessment
Solid wastes
Since the proposed study center is still in the planning stage, assessment of solid
wastes was made through assumption and based on the future estimated population
at the center.

I
Findings
Solid wastes generated from the establishment of the study center are of two types:
a. Solid wastes resulting from land clearing, site preparation, road construction

and construction of the study center. These wastes consist of plant debris,
earth wastes and construction material wastes such as woodchips, cements,
bricks and other construction materials.

b. Solid wastes generated from the operation of the study center, which mainly
comes from domestic wastes from staff quarters, offices, restaurants, lodging
house and laboratory. These wastes can be classified as recyclable and non-

recyclable wastes.

The solid wastes generated from the former can be classified as temporary wastes
which if managed properly will have no lasting impact to the environment. These are
wastes that can easily be managed by proper removal and cleaning of the site once the

construction is completed
I

Solid wastes generated from the later (domestic wastes and wastes during operation
of the center) will have detrimental impact to the environment and have a larger
cumulative impact that if not properly managed at the initial stage will be harder to
mitigate. The composition of these types of wastes can further be divided into several
types of wastes such as:

I

I PAPERS
MIXED PAPERS such as:

Envelopes, magazines,
catalogs, paperbacks,
writing paper, paper bags, mails

I

-NEWSPAPERS (All newsprint material)
-CARDBOARD such as:

Boxes and other corrugated cardboard (e.g. smooth on the

outside, wavy in the middle)
-THIN CARDBOARD

Any thin cardboard such as shoe, cereal & cookie boxes, paper
SEM- Consultants POl:16/2001/EIA -Fax: 088-726057 Tel: 088-726034/728057 ..I
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egg cartons, toilet paper rolls, etc.
METALS, GLASS, PLASTIC & CARTONS

Metal Cans & Scrap Metal
Aluminum & tin cans, foil & pie plates, empty steel aerosol
can, empty latex paint cans, scrap metal (any item that's all
metal)

GLASS BOTfLES
Glass food & beverage containers

I

PLASTIC (BOTTLES/ruGS)
All plastic bottles such as milk, detergent, bleach, soda, salad
dressing, etc.

~K & JUICE CARTONS & DRINK BOXES
WET SOLID WASTE such as:

Food scraps or left over foods, vegetables trimmings etc.

Because of the wide variety of solid wastes generated from households, this makes
management of the wastes more complex. The classification of the types of wastes
above makes it easier to sort the wastes into recyclable, non-recyclable reusable and
combustible.

During the initial stage of the operation period, the amount of solid wastes generated
will be minimal if the amount of staff and workers are kept to a minimum. As the
center established and infrastructures as well as facilities improved however, the
amount of people needed at the center will increase and so will the number of visitors.
Correspondingly, the amount of wastes generated will increase tremendously.

The Seventh Malaysia Plan reponed that the amount of waste generated by urban
population in 1993 range from 0.34 -{J.85 kg/capita/day. ACE.solid waste
guidelines estimated waste volume by the number of household occupants and the
types of residence. The table below gives an estimated waste volume per person per
month.

I

I Based on the table above, the amount of solid wastes that will be generated from the
study center at each addition to the number of people can easily be estimated using
the guidelines in the table above.

Using the figure in the 7th Malaysia plan, assuming that the number of staff at the
initial stage of operation is 40 persons each with spouse without children, the

SEM- Consultants POl:16/2001/EIA Fax.' 088-726057 Tel: 088-726034/728057 ,8'1I
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I
amount of garbage generated per day would range from 28 Kg to 68 Kg. Therefore,
the initial waste production can be said to be minimal. However, wastes from the
offices and laboratory must also be taken into consideration in planning for wastes

management.

The current practice in Danum Valley whereby the solid wastes are disposed off on
hill slope does not protect the environment and should be avoided. Transferring the
wastes to other locations is detrimental to the future use of the land where the wastes
are currently disposed of on hill slope. Additionally, the practice of dumping the solid
wastes on hill slope is potentially detrimental to waterways, as these wastes will
eventually be carried out by surface run off into streams and waterways.

Although the land where the wastes are disposed of at present may be empty and no
immediate use, future use of the land by future generation must be taken into
consideration before it is used for waste dumping.

1.1.2

I

Liquid wastes

Finding
As with the solid wastes, the source of liquid wastes and wastewater will mainly be
from domestic (household wastewater including kitchen, toilet and bathroom wastes
water).

I
The volume of wastes water production is dependent on the number of people in the
center and the types of activities to be conducted in the center.
Potential environmental impact of wastes water (kitchen waste water and sewage) can
be detrimental if management and disposal is not carefully planned at the initial stage.

I Past experience with lack of planning in management and disposal as is currently
experienced at the Borneo Rainforest Lodge (Borneo Rainforest Lodge Concepts and
Routine Management by Joseph Gasis) shows a negative impact particularly in odor.

I
At the entrance to the proposed site of the Maliau Basin Study Center, there is a pond
that at present pose an eyesore and uninviting to visitors with dead trees and heavily
sedimented (See Plate No. 13). It was also found that the pond is part of a wetland
area that is low lying and always damp or soggy. This can be excavated deeper and
turned into a lagoon to serve as an alternative onsite sewage secondary disposal
system as well as water quality and stOrnl water management and wildlife and fish
habitat.

I

I

4.1.3

I
Oily wastes
Another wastes that could have potential negative environmental impacts are oily
wastes. Oily wastes come mainly from vehicle maintenance workshop such as oil
change, lubricating oil and household grease.

I

The major hazard associated with oily wastes is the surface and ground water
contamination if they are improperly disposed of on ground surface.
Other hazard include health hazard from inhalation and skin irritation due to contact
with these oily wastes.

~~ -~
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4.1.4 Ecological Impacts (flora and fauna)
Flora (vegetation)
A site visit was conducted from the September 11th to 14th to survey the area. The
site survey was conducted with the assistance of two field technicians from SEM-
Consultant, an Architect from the Hussein Architect Sdn. Bhd and several field
technicians from the Maliau Management Staff.

Prior to proceeding to the Maliau Basin Conservation Area, a short stop at the
Luasong Forestry Center was made to talk to the staff in-charge of the Maliau Basin.
Unfortunately, all staff concerned was not available at that time therefore, I was not
able to interview the staff in charged of soil research on the Maliau Basin. The types
of soil at the site of the center determines how much of the contaminants are bound
by the soil particles and how much will leach into the subsoil. The type of soil at the
site is an important consideration and must be taken into account when constructing a
pit system to prevent leaching of potentially harmful leachates into the subsoil and
pollute the water source..

I

During the site visit, a briefing to all the field technicians was done by the EIA
Consultant, Dr. Baikan prior to field survey to explain the methodology of the survey
and what to look for at the site.I
The site survey was conducted specifically to see the existing environment at the site
of the project such the vegetation at the site, soil condition -slope, stream directions,
distance to water source, the water quality (by observation only), condition of the
access road. A brief survey was conducted for wildlife through night drive and
morning and evening for birds' observation. Nine-member team (6 staff of the
Maliau Basin Management Group and 3 staff of SEM Consultants) conducted the

survey.

Assessment
The team transected the whole future build-up area to get the feel of the area and to
examine the existing environment. Trees that were marked to be cut in the
development plan were checked against the trees in the field.
It was not possible to make trees count on the site, as there are numerous tree stands
that are below 30 cm dbh but nonetheless are healthy trees that are worth preserving.
Locations of each of the potential trees to be cut from the area are recorded with GPS
reading.

Findings
Flora (Vegetation) Survey
There were several trees that were marked in the plan but could not be located in the
field due to the lack of mark in the field. There were also numerous trees that are
under 30 cm dbh that will be forfeited (See Plates No 4-6).
Specifically, the clearing of the area in site 1 on the development plan i.e. building for
Rest House will results in loss of a dense tree saplings between 10 to 25 cm dbh.
These trees although small are healthy trees that have potential for commercial
values.

Similarly, the clearing of the area for the laboratory sites will results in loss of a large
number of Seraya Punai saplings apart from the identified trees already marked in the
development plan.
Dr. Campbell Webb in his Technical Assistant Report no. 22, indicated that the site

Veriton-5100
I
I



Malia" Basin St"di~ Center: Environmental Impact Study 4-5

for the field center has been heavily logged As reported in the technical report, out
of all the trees identified by Dr. Webb, only one tree was recommended not to be cut
i.e. Koompasia excelsa, tree No. 1352. As indicated by Dr. Webb, taxa collected from
the site was compared to the IUCN red-list of endangered species. Although there
was none of the taxa collected appeared in the red-list of endangered species, it does
not necessarily mean that there is no endangered species in the area. However, it is
difficult to ascertain the status of the trees without detailed inventory of the trees at
the site. The list of trees identified to likely be cut during the construction of the
Maliau Basin Studies Center are appended in Appendix 1.

I

I

Fauna (Wildlife) Survey (Impact of traffic)
Assessment
Assessment of wildlife survey impact was made through evaluation of several
existing wildlife survey reports of the Maliau Basin Conservation Area. These
reports include:
a. Zoological Survey report submitted by Dr. Carl Traeholt
b. Interim Wildlife Survey Progress Report No.7 by Titol Peter Malim and Dr.

Shigeki Yasuma
c. Technical Assistance Report No 25 by Alim Biun and Maklarin Lakim

The above reports were supplemented by site surve; throu~ 'night ride' conducted
on the evenings and nights of the September 11th, 12 and 13th 2001.

I

I

I

I

Findings
From reading the reports and from the night ride along the road in the area, it can be
said that it is a well-known fact that there is an abundant diversity of wildlife in the
Maliau Basin Conservation area as well as its surrounding area including the MBSC.
The species of wildlife found in the area from the various survey conducted for the
area is appended in Annex II.
During the night ride, a large number of wildlife ranging from Banting, wildboar,
deer, porcupine, sambar deer, snakes, were spotted within the Maliau Basin
Conservation area. During the morning drive to the Belian Camp and the evening
drive from the Gatehouse to the Agathis camp, several birds were spotted but the
species could not be identified (as I am not familiar with bird species.) The Maliau
Basin Conservation Area is indeed rich in wildlife diversity.
Dr. Carl Traeholt reported in his Technical Assistance Report for Zoological survey
the abundance of rats' population in the area.

I From an environmental perspective on the establishment of the study center in the
area, apart from displacement of the 18 hectares built up area and the 70 hectares total
alienated for the field center and the noise from the construction of roads and the
facilities, the major impact on the wildlife would be the danger of vehicular
movement/transportation especially during construction period and the disturbance of
the wildlife due to the traffic.

I

Presently, there is minimum traffic that goes into the area and there is negligible
impact of the traffic to the wildlife at the moment. The existing access road to the
MBSC is presently frequented by many species of wildlife. Wildlife moves freely
along the access road without the danger of being run over or knocked over by
vehicular transport.I

I
During the construction period of the center however, traffic and vehicular movement
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will increase many folds to transport equipment and building materials to the area.
The increase amount of workers working on the construction requires more
transportation thus increasing the traffic in the area. This will have greater negative
impact on the wildlife safety and movements. Vehicular and human induced noise
will scare away wildlife from their habitat. This impact however is anticipated to
decrease at the completion of the center and at the initial operation.

I During the initial operation period, impact to the wildlife apart from the displacement
would be minimal as it is minimal clearing of land will be carried out.

I

I

The major and more detrimental impact of traffic will likely be felt once the road
network in the area is completed and the road linking Keningau to Tawau is
completed. The completion of the road linking Keningau to Tawau and the access
roads within the Maliau Basin Conservation Area will bring some potential negative
impacts to the wildlife. The potential negative impacts to wildlife are:

.Increase access of poachers to the area (hunting threat)

.Danger of wildlife being run over or knocked by vehicular vehicles

.As the roads are widened and a belt of trees bordering the roads are cut to help
the drying of the road surface, some species may become ecologically isolated
as they avoid crossing the road. This is true for a number of canopy-species
and species reluctant to move out in open areas including smaller mammals
and certain bird species.

I 4.1.5 Water Source
Since the project has already identified the Maliau River located about 1 kilometer
from the MBSC, no assessment of water source was made. The architect technical
consultant reported that water analysis has been taken but no results have been
reported so far. During our survey therefore, no analysis was conducted to determine
the quality of the water was attempted. It is recommended however that a complete
water quality testing be conducted before the water is to be piped for use in the area.

4.1.6 Noise Impact
The concern of noise impact is mainly to the wildlife but to a lesser degree to the
workers population that will be stationed in the area. Noise impact is expected to be
just temporary in nature as long as the building materials used in the construction are
carefully selected and treated for acoustic control and the noise coming from the
generator set are carefully considered during installation.
Noise impact from the site will mainly come from the construction equipment such as
machinery, excavators and vehicular transport.

Once completed, the noise impact during the operation will be negligible and will
only be noise from the household (television noise, radio and stereo etc).

4.1.7 Other impacts
Energy Source
The Architect Technical Consultant Mr. Paul Erik Bidinger has identified two
possible alternative energy supply solutions for MBSC apart from using generator
sets:
c. Solar Photo Voltage PV and
d. Micro Hydro Power (HP)

A rather detailed description of each type and cost-benefit of each has been presented
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by the technical advisor. Nevertheless, before any of these can be considered, a
feasibility studies must be conducted by expert in the field to determine the best
choice.I
Light Pollution
Light pollution in the context of :MBSC is the "emission of artificial light into areas
where it is unneeded or unwanted". In the context of MBSC, light pollution will be
negligible as if lighting is confined to the buildings and offices only. Street light is
not anticipated to be installed in any of the street in the :MBCA therefore, the
ecological disruption of light is will be negligible. A small disruption especially in
areas surrounding the buildings will be expected. This disruption may be in tenn of
disruption to the nighttime environment of flora and fauna.

I

I

I

I

I

I

I

I

I

I

I

I ~. no", n""""'On~"
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5, Recommendation
A range of mitigation measures was explored to identify appropriate and practical
mitigation measures of the identified impacts for the establishment of the study
center. These recommendations are discussed and presented in this section.

5.1.1 Solid Waste Mitigation Measures
The first thing we must realize in dealing with solid wastes is that we cannot solve the
solid waste dilemma just by finding new places to discard the trash. What is currently
practiced in Danum Valley must not be repeated in Maliau Basin Conservation area
(See Plate No. 1-3). What may be an empty and excess area at present may be a
much needed area for the future generation. Therefore, hiding the trash by throwing
them in the valley or hill slope must be avoided at all cost.
The mitigation measures that are proposed and recommended here are ways and
means to reduce the amount of solid wastes to be discarded into pit/landfill or burn.

3.

Source Reduction
Since the source of wastes in the Maliau Basin Studies Center is mainly from
the households, source reduction in this context would be the purchase, or use
of materials (such as products and packaging) to reduce the amount or toxicity
of trash generated from the households.
Source reduction not only help reduce waste disposal and handling costs as it
avoids the costs of recycling, composting, landfilling, and combustion, but it
also conserves resources and reduces pollution to the environment.

As the saying goes, it is easier said than done, putting source reduction into
practice will require some change in our daily routines but this does not mean
a return to a more difficult lifestyle. In fact, it may results in positive
outcome. If we don't reduce waste, the economic and social costs of waste
disposal will continue to increase, and we will face increasingly harder
decisions about managing our trash. The following are some means to reduce
the wastes at source:

I

.

Reduce the Amount of Unnecessary Packaging
Packaging serves many purposes. Its primary purpose is to protect and
contain a product. It also provide information, and preserve hygienic
integrity and freshness. Some packaging, however, is designed largely to
enhance a product's attractiveness or prominence on the store shelf Since
packaging materials account for a large volume of the trash we generate,
they provide a good opportunity for reducing waste. Therefore, buy
products that are economically packaged or better yet, buy products that
are loose without fancy packaging.

.

Buy in bulk
Choose large or economy-size items for household products that are used
frequently, such as laundry soap, shampoo, baking soda, pet foods. These
sizes usually have less packaging per unit of product. For food items,
choose the largest size that can be used before spoiling. This is especially
important in the context ofMBSC as it saves frequent trips to town.
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Buy concentrated products
They often require less packaging and less energy to transport thus saving
money as well as natural resources.

I

.

Practice sharing with neighbor
Seldom-used items, like certain power tools and party goods, often collect
dust, rust, take up valuable storage space, and ultimately end up in the
trash. Infrequently used items also might be shared among neighbors,
friends, or family. Sharing items saves both money and natural resources.
Such items that can be shared or borrowed are:
-tables, chairs, centerpieces, linens, dishes, and silverware.

ladders, chain saws, rug cleaners, and garden tillers.

Share newspapers and magazines with neighbours to reduce the
generation of waste paper.

.

Sell or donate goods instead of throwing them out.
Instead of discarding unwanted appliances, tools, or clothes, donate them
to neigbhours or the villagers or the needy.

.

Maintain and repair durable products.
Some products if maintained and repaired properly, such as long- wearing
clothing, tires, and appliances are less likely to wear out or break and will
not have to be thrown out and replaced as frequently. Although durable
products sometimes cost more initially, their extended life span may offset
the higher cost and even save money over the long term.I

.

I
Choose long lasting products
Choose low-energy fluorescent light bulbs rather than incandescent ones.
They'll last longer, which means fewer bulbs are thrown out, and cost less
to replace over time.

I

.

Adopt practices that reduce waste toxicity.
Apart from reducing the amount of materials in the solid waste stream,
reducing waste toxicity is another important component of source
reduction. Some jobs around the home may require the use of products
containing hazardous components. Nevertheless, toxicity reduction can be
achieved by learning the alternatives use of product you have around the
house. In many cases the amount and toxicity of waste around the house
can be done by using alternative methods or products without hazardous
constituents to accomplish a certain task. Some of these alternatives are:

I

I

I Drain cleaner-Use a plunger or plumber's snake instead of chemical
drain cleaner.
Glass cleaner-Mix 1 tablespoon of vinegar or lemon juice in 1 quart
of water. Spray on and use newspaper to wipe dry.I
Toilet bowl cleaner--Use a toilet brush and baking soda or vinegar.
(This will clean but not disinfect.)I

-Furniture polish-Mix 1 teaspoon of lemon juice in 1 pint of mineral
or vegetable oil, and wipe furniture.
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Rug deodorizer-Deodorize dry carpets by sprinkling liberally with
baking soda. Wait at least 15 minutes and vacuum. Repeat if

necessary.

Silver polish-Boil 2 to 3 inches of water in a shallow pan with 1
teaspoon of salt, 1 teaspoon of baking soda, and a sheet of aluminum
foil. Totally submerge silver and boil for 2 to 3 more minutes. Wipe
away tarnish. Repeat if necessary. Another alternative is to use
nonabrasive toothpaste.

Plant sprays-Wipe leaves with mild soap and water; rinse.
Mothballs-Use cedar chips, lavender flowers, rosemary, mint, or
white peppercorns.I
Flea and tick products--Put brewer's yeast or garlic in your pet's food~
sprinkle fennel, rosemary, or eucalyptus seeds or leaves around animal
sleeping areas.

When preparing alternatives, mix only what is needed for the job at hand and
mix them in clean, reusable containers. This avoids waste and the need to
store any cleaning mixture.

b.

I

Reuse containers and products.
Another way to reduce the amount of wastes generated from the center is by
reusing containers and products to extend their life. Many everyday items
can have more than one use. Before discarding bags, containers, and other
items, consider if it is hygienic and practical to reuse them. Reusing products
extends their lives, keeping them out of the solid waste stream longer and
help reduce the cost of managing solid waste and often conserves materials
and resources.
.A sturdy mug or cup can be washed and used time and again. Bring your

own mug to work to avoid buying plastic cups for the office.

.

Sturdy and washable aluminum and plastic utensils and tableware can be
used over and over again at home and for picnics, outdoor parties, and
potlucks.

Check if 'recharged' cartridges for laser printers, copiers, and fax
machines are available for the office and laboratory. They not only reduce
waste, but also save money.

.

Some bottles and jugs for beverages and detergents are made to be refilled
and reused.

.

Where possible, use rechargeable batteries to help reduce garbage and to
keep toxic metals found in some batteries out of the waste stream.

..

Always remember that your goal is to reduce solid waste, so think about
reusable when shopping.

0 Reuse paper and plastic bags on the next shopping trip, or take a
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string, mesh, or canvas tote bag to the store.

.

Reuse scrap paper envelopes and gift boxes, ribbons and other papers.
-Use both sides of a piece of paper for writing notes before discarding

or recycling it.
-Save and reuse gift boxes, ribbons, and larger pieces of wrapping and

tissue paper.
-Save packaging, colored paper, egg cartons, and other items for reuse
-Reuse newspaper, boxes, packaging "peanuts," and "bubble wrap" to

ship packages. Brown paper bags are excellent for wrapping parcels.

I Wash and reuse empty glass and plastic jars, milk jugs, coffee cans, dairy
tubs, and other similar containers that otherwise get thrown out. These
containers can be used to store leftovers as well as buttons, nails, and
thumbtacks. An empty coffee can makes a fine flower pot.

.

I

.

Avoid disposable products.
Much waste can be avoided by switching to cloth napkins, towels and
diapers, washable plates and other tableware for picnics, rechargeable
batteries, refillable razors, lighters, pens and pencils. Use a reusable coffee
filter in coffee maker. These will greatly minimize the use of disposable
filters thus reducing the amount of wastes. Use reusable mugs instead of
plastic and paper cups for coffee.

CAUTION: Do not reuse containers that originally held products such as
motor oil or pesticides. These containers and their potentially harmful residues
should be discarded (following manufacturers' instructions on the label) as
soon as they are empty. Also, never store anything potentially harmful in
containers designed for food or beverages. Always label containers and store
them out of reach of children and pets.

I

I

I c.

I

I

Recycle and use recycled materials
Recycling is the process by which materials are collected and used as raw
materials for new products. There are four steps in recycling: collecting the
recyclable components of solid waste, separating materials by type (before or
after collection), processing them into reusable forms, and purchasing and
using the goods made with reprocessed materials. Recycling prevents
potentially useful materials from being landfilled or combusted, thus
preserving our capacity for disposal. Recycling often saves energy and natural
resources. There are many items in our wastes that are recyclable. Some of

these are:

-Paper,
.Mixed Paper such as: Envelopes, magazines, catalogs, paperbacks,

writing paper, paper bags, mail, newspapers.
.Aluminum cans (soda cans), foil & pie plates,
.Cardboards such as boxes and other corrugated cardboard (smooth on

the outside, wavy in the middle)
.Thin cardboards such as shoe, cereal & cookie boxes, paper egg

cartons, toilet paper rolls, etc.
.Glass, Plastic & Cartons

In the context of Maliau Basin Studies Center however, due to the distance
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from town like Tawau and Keningau where only a limited recycling center is

operating, sending recycle materials to the recycling center in either of these
places on a routine basis may not be feasible. Some items such as newspapers
and aluminum cans, can be accumulated and send to the recycling center in
Tawau as and when a vehicle is going down for other purpose may be feasible
but not for all kinds of recyclable on a regular basis. Other alternative is to
have a recycling center at the site when funds and expertise permits the
Management to do so.

It has to be realized however that while recycling can reduce wastes in the
landfill or pit, it is not always a cost efficient way of reducing wastes
especially where the volume of recyclable materials is small. Due to the cost
involve and the limited recycling facilities in the region, recycling is not a
realistic recommendation at this stage.

Nevertheless, reducing wastes in the solid wastes streams can still be done and
recommended by choosing products made from recycled materials.

e.

I
Composting
Composting is also a form of recycling which can playa key role in diverting
organic wastes from disposal facilities.
Backyard composting of certain food scraps and kitchen waste can
significantly reduce the amount of waste that needs to be managed or put in
into the incinerator or the pit system. When properly composted, these wastes
can be turned into natural soil additives for use in gardens, and use as potting
soil for houseplants.
Composting is easy and it can take advantage of degradability of natural
materials such as some foods. This is one way of returning nutrients to the
earth.
Many foods can be composted, including vegetable trimmings, egg shells,
coffee grounds with filters, and tea bags. In addition to leaves, grass, and yard
clippings, vacuum cleaner lint, wool and cotton rags, sawdust, shredded
newspaper, and fireplace ashes can be composted. DO NOT compost meats,
dairy foods, or any fats, oil, or grease because they can attract pests

I

I Composting Procedure
A compost pile can be set up in a comer of the yard with few supplies. Choose
a level spot about 3- to 5-feet square near a water source and preferably out of
direct sunlight. Clear the area of sod and grass. When building a compo sting
bin, such as with chicken wire, scrap wood, or cinder blocks, be sure to leave
enough space for air to reach the pile. One removable side makes it easier to
tend the pile.

I

Start the pile with a 4-inch layer of leaves, loose soil, or other coarse yard
trimmings or tree leaves. If you are going to compost food scraps (a slightly
more involved process), you should mix them with yard trimmings when
adding them to the pile. Alfalfa meal or clean cat litter may be added to the
pile to absorb odors. In dry weather, sprinkle water on the pile, but don't get it
too soggy. Turn the pile every few weeks with a pitchfork to circulate air and
distribute moisture evenly. Don't be surprised by the heat of the pile or if you
see worms, both of which are part of the decomposition process. Make sure
children do not play in the composting pile or bin.
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In most climates, the compost is done in 3 to 6 months when it becomes a
dark crumbly material that is unifonn in texture. Spread it in the garden or
yard beds. The compost also can be used as potting soil.

Construction of Composting Bins:

Materials needed:I

..

Poultry wire, wood or cinder blocks.
Leaves, loose soil, food scrapsI

I
Steps:
.Select an area spot about 3 to 5 feet square near a water source and

preferably out of direct sunlight.
.Clear the area of sod and grass.
Construct a composting bin. It is preferable to construct a composting
bin with one removable side that makes it easier to tend the composting pile
such as shown below.

I f
Itu'

'

04.,"",,-,-
.~Portabje ~ '- ~I

Wood 81 Wire ~
Composting Bin

..

Start the pile in the bin with a 4-inch layer of leaves, loose soil or other
coarse yard trimmings or tree leaves.
Put in all biodegradable waste such as left over foodstuff, vegetable peels,
paper, dried leaves, etc. Alfafa meal or clean cat litter may be added to the
pile to absorb odors. The following shows an example of a layer compost
pile.

<Lime

< Grass cuttings

<- Horse \1anure, !!traw, then compost activator, or nitrogen

<-- ume

~~~ l$veil fi"Om vegetable garden mixed with grass cuttings

<-- Horse Manure. str-dW. then cllmpo!!t activator, or nitrogen

<; Grass Cuttings

<: -Horse Manure. straw, or lar~ weeds
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..

I

.

Cover with a thin layer of soil
Water once or twice a week especially during dry weather to keep it
moist but do not get it too soggy.
Every 15 days or so turn the contents of the pit. Add more waste as it is
generated.
After 3 to 6 months the compost manure will be ready for use as shown
in the picture below:

.

I

I

I See Annex IV for more detail procedures of constructing bins and boxes for
composting.

I
f. Other alternatives to reducing solid wastes before they end up in the

landfill, pit system or incinerator.
Although the claims that certain products such as some plastic bags, paper
products, and other goods are degradable have been hotly debated, this still
does not save landfill space. Whether this claim has merits or not, the truth is,
degradation occurs very slowly in landfills due to sunlight unable to penetrate
the landfill thus photo degradation cannot take place. According to some
reports, researchers have unearthed cabbages, carrots, and readable
newspapers that have been in landfills for 30 years or more. It is unlikely that
products marketed as degradable would achieve better results. Even if
biodegradable products do perfOTnl exactly as they are supposed to, they still
use up resources that could be reclaimed through recyclingl.

I

I

I
Therefore, the recommended alternative way to deal with such products
especially at the Maliau Basin Studies Center are:
.Restrict the use of plastic bags into the area by encouraging the use of

reusable canvas/cloth grocery bags.
.Strictly regulate the use of plastic bags in all the households at the center

by imposing the amount of plastic per household to a minimum.
.Reuse plastic bags for grocery shopping and avoid disposing them either

in pit or indiscriminately.

I
1 The Consumer's Handbook for Reducing Solid Waste, August 19921
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.

Visitors and tourist must be prohibited to bring in plastic bags and all
disposable plastic products when entering the area.I

When all of the above have been done to reduce the amount of wastes in the
MBSC, the following can then be considered to handle wastes that are truly
not usable, or not recyclable or those that are more expensive to reduce, reuse
or recycle. Some of these items are: Metal Cans & Scrap Metal, empty steel
aerosol can, empty latex paint cans, scrap metal or pesticides containers etc.
Therefore it may be cheaper and more efficient to dispose them through the

following:

g. Pit System
Pit system has been successfully used in other areas in disposing solid wastes.
This system however, is only suitable in areas where the volume of solid
wastes is small and the solid wastes are free of hazardous materials and the
area is away from waterways. Many people are often unaware of the negative
impacts of hazardous materials disposed off in pit system that eventually
seeped into the water system.
Where the soil is porous and permeability is rapid, the pit system is not
recommended. Metal cans that are non-hazardous can be discarded through

the pit system.

I The pit system can either be constructed individually by household or a
community waste pit can be dug at suitable location at the site. The pit should
be away from water source and preferably away from the quarters or lodging
house so as to avoid odor. It should be large and deep enough to cater for the
wastes from all the households in the center to avoid frequent digging. The
size of the pit has to be carefully considered to cater for the amount of wastes
to be discarded in them. In order to reduce the volume of waste that are
thrown in the pit, metal cans should be compacted first before throwing them
in the pit.

I

I
h.

I

I

Incinerator.
As the center becomes more and more populated and as activities. and tourist
facilities become more and more developed, there will be a need for a proper
and efficient facilities to cater for waste disposal. Waste combustion through
incinerator plays a key role in managing waste that cannot be reduced or
recycled. Combustion in specially designed facilities reduces the bulk of
waste and provides the added benefit of energy recovery. Source reduction
and recycling can remove items from the waste stream that may be difficult to
burn, cause potentially hannful emissions, or make ash management
problematic.
It is recommended that incinerator using solar energy (available in the US) be
installed at suitable location (the site has been identified by the Architect).

Although incinerator has been successfully used, negative environmental
impact has been reported resulting from a high content of heavy metals in the
fly ash from the Refuse Derive Fuel. In some places, sorel cement has been
used to stabilize fly ash originating from incinerators.I
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i.

I

I

I

Environmental and hygiene personnel
All the above recommended mitigation measures to reduce wastes at the
center and to properly dispose them will not be achieved without the strict
enforcement of the mitigation measures. Therefore, it is highly recommended
here that a personnel be hired specifically to strictly enforce the mitigation
measures recommended in this report. The following are foreseeable tasks of
the environmental and hygiene personnel at the center:
.To enforce the mitigation measures outlined in this report.
.To monitor the staff and household solid wastes disposal habit.
.To ensure that each staff and household comply to requirement of

reducing the solid wastes through reduction at source, reusing and limiting
the use of plastics in each household.

.To ensure that kitchen solid wastes are com posted properly,

.To enforce strictly the plastic use regulation on tourist and visitors to the
center.

.To monitor the use of plastic in offices and to ensure that they are not
disposed of indiscriminately in any area within the center.

I 5.1.2

I

I

I

Liquid Waste Mitigation Measures

a. Septic tank
Septic tanks have been proposed by the Project Architect to treat primary
sewage from household and the office buildings at the MBSC. These septic
tanks will be expected to adequately cater for the Center. A three chambered
septic tank with the same capacity with the traditional septic tank is

recommended.
b. Lagoon (wetland) system
c. At the entrance to the proposed site of the Maliau Basin Study Center, there is

a pond that at present pose an eyesore and uninviting to visitors with dead
trees and heavily sedimented. This can be excavated deeper and turned into a
lagoon to serve as secondary wastewater treatment before they are release into

the waterways.
Apart from serving as secondary wastewater treatment, the lagoon can also
function as some wildlife and fish habitat, storage of surface runoff and storm

water management, recreation and aesthetic.

I

.

Wildlife and fish habitiat
Wetlands are one of the most productive ecosystem in the world and are
critical for survival of many organism including zooplankton, worms,
insects, crustaceans, reptiles, amphibians, fish, birds, mammals and

plants2.In the context of the proposed lagoon (wetland) at :MBSC, it provides
excellent habitat for amphibians, birds, insects, and aquatic plants. It has
been estimated that wetlands provide habitats for 190 species of
amphibians, 270 species of birds, 11 orders of insects and 5000 species of
plants3. Amphibians including frogs, toads, and salamanders are
abundance in Maliau Basin. These animals and their egg masses andI

I

--
1 Mitsch and Gosse1ink 1986 as reported in Balogh and Walker "Golf Course Management and
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tadpoles provide a critical food supply for snakes, fishes and other fauna.
Therefore, the proposed lagoon system will provide good habitats for
these amphibians.
While there was no fish observed at the pond during the survey, fries of
some local species (indigenous to the area) can be released in the lagoon
once the lagoon is constructed to enable the fish to populate the lagoon.
Fishes from the lagoon however, should not be fished for consumption.

.Surface runoff and storm water management
Surface runoff from the IvIBSC area can also be directed into the lagoon to
prevent flash flooding. This also serves as sedimentation and siltation
pond to the runoff pollutants thus preventing them to be. release into the
waterways that may contaminate the river water. Apart from serving as
siltation, it can also store storm water during heavy rain thus slowing the
entry of storm water into the rivers and also preventing the sediments
loads to get into the river system.

.Recreation and Aesthetic
Many wetlands in Sabah have recreational and aesthetic value. They
provide recreational areas for fishing, canoeing, and bird and wildlife
watching. Examples of these are the many lagoons in golf courses around
Sabah. In the US, it is estimated that about 50 million people spend nearly
$10 billion annually to observe and photograph wetland-dependent birds4.
The proposed recommended lagoon for secondary treatment of wastewater
at IvIBSC can be built to have recreational and aesthetic value.
A 3-5 foot walkway either across the lagoon for bird watchers or at the
perimeter of the lagoon can be constructed out of the trees that are cut
from the area to make way for the IvIBSC. This will also help utilize the
cut trees and reduce the amount to be thrown out.

The following are important points to take into account when constructing the

lagoon.
.The lagoon must be constructed as natural as possible with no concrete

lining.
.The soil to be dug can either be used as embankment of the lagoon or

spread in the area. Ensure that they will not end up clogging drains or

waterways.
.Inventory of plant habitats in the area to be excavated for the lagoon

should be carried out. This is to ensure that some of these plants can be
replanted back so as not to introduce non-native plants. As much as
possible, plants to be planted should be native plants of the area.

.Choose native wetland/lagoonae plants for planting in the lagoon.

.Wildflowers/plant native to the area can be planted at the perimeter of the
lagoon not only for aesthetic purposes but also as buffer zone.
Wildflowers can also attract butterflies and add to the recreational value of
the lagoon.

(Design and depth of the lagoon have been discussed with the project

architect)

--4 u~. EPA 1988 as reported in Balogh and Walker, 1992
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d. Oily waste disposal system.

Another liquid waste that also needs to be mitigated is oily waste that comes
from maintenance workshop and kitchen oil and grease

Handling and disposal of oily wastes at the MBSC should strictly follow the
Malaysian Department of Environment Guideline on the management and
disposal of waste oil, EG9/945

5.1.3 Flora Impact Mitigation Measures
a. Mitigation recommended to minimize the flora impact at the MBSC is

through minimizing tree cut as much as possible. Minimizing cut however,
does not mean ignoring the risk of branches falling. Every effort must be
taken to minimize the risk and hazard not only to staff and personnel at the
center but also visitors. As much as possible the experience of Borneo
Rainforest of leaving too many trees around building resulting in buildings
become moldy due to too much moisture and lack of light penetration, should
be avoided at all cost. This is to avoid reapplying for permit to cut trees from
the Forestry Department, which could take a long process. Also, cutting trees
after the buildings are put in place will be much harder.

b. Replacement planting
As it has been recognized that there will be substantial trees particularly those
that are under 30 cm dbh that will be cut to make way for the development of
the MBSC. In view of this substantial loss, it is highly recommended that
replacement planting with local/native species be carried out elsewhere in the
Maliau Basin Conservation area.
By carrying out replacement planting, not only that sustainability of the native
species is ensured but also augurs well for the area being a conservation area.

In doing a replacement planting, seedling of the native species can first be

5.1.4 Mitigation Measures to Traffic impacts on Wildlife/fauna Impact Mitigation

As indicated in the earlier sectio~ the major and more detrimental impact of
traffic to wildlife will likely be felt once the road network in the area is
completed and the road
linking Keningau to Tawau is completed. The main Keningau- Tawau road
once complete may be difficult to mitigate unless the road is constructed with
gravel at the stretch adjacent to the MBCA. It is likely that this road will be a
tarmac road and it will be difficult to control vehicular speed.

The access road to Maliau Basin and the study center however can be
regulated to a certain extent by constructing the road with gravel only in areas
frequented by wildlife. Tannac road may be constructed in more exposed
areas. More importantly, traffic can further be regulated through the

following steps:

either collected from the area or seeds are collected and germinated in
nursery.
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a. Prepare traffic rules and regulation for the Maliau Conservation Area.
b. Vehicular entry to the Maliau Basin area must strictly be regulated by

constructing an entry gate where visitors must register and be briefed on
the 'dos' and 'don'ts' of the MBCA including traffic regulation
specifically for MBCA. A guard must be posted at the gate to ensure that
entry regulations are enforced at the entry point.

c. Strict enforcement of traffic regulation at all times by hiring a traffic
personnel to monitor traffic movement in the conservation area.

d. Construct speed bumps at appropriate intervals for example at 20 meter
intervals to control vehicular speed. The surface of the road must
carefully be constructed where surface of road most frequented by wildlife
should be constructed with gravel only.

e. Strictly enforce traffic movement regulation by regulating driving hours in
the MBCA. For example no visitors or unauthorized vehicles should be
allowed entry after sunset. Vehicles entry past the regulated driving hours
should only be limited to those patrolling the area.

f. As there will be increase danger of poachers after the completion of the
Keningau- Tawau Road, it is highly recommended that patrolling the
border be carried out. This will also mean increasing the number of
rangers in the area.

g. Strict registration procedures of visitors should be enforced at the entry
point and each visitor should be briefed of the traffic regulation of the
MBCA.

h. Where necessary, road toll system may be employed.
i. Limit access road to a one-way road with width not exceeding 4-4.5m.
j. Do not allow visitors to feed animals to avoid animal getting use to

coming out to the roadside.

I 5.1.5 Mitigation Measures to Noise Impact

As indicated in earlier section, the noise impact from the site will mainly come from
the construction equipment such as machinery, excavators and vehicular transport.
Thus most of these noises are deemed temporary in nature as long as the building
materials used in the construction are carefully selected and the noise coming from
the generator set are carefully considered during installation. The noise that will have
potential impact particularly to wildlife will be the traffic movement noise.

I

I

The following are some of the mitigation measures that are recommended to reduce
the impact of noise at the site.
a. Using soundproof material where necessary. Soundproof materials are

aplenty and available in the market. Therefore, they should be carefully
selected to be used in minimizing the noise emitted from the buildings.

b. Noise can also be controlled by spray paint specially designed for noise

reduction
c. Noise impact from traffic movement can be minimized by using tire crumbs to

spread on roads. This had been successfully used in USA particularly in

conservation area and parks.
d. Locating power generator sets in subsoil and away from residential or office

site.

I

I
5.1.6 Mitigation measures of light impact

I ft __'A~ "_AA"~SEM- Consultants POl:16/2001/EIA Fax: 088-726057 Tel: 088-726034/728057
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As indicated earlier, light pollution is negligible in the MBSC as street lights will not
be installed and lights will be limited to buildings and offices. Nevertheless, where
light causes glare and energy waste, the following should be practice to reduce them.
a. Use only efficient lighting by avoiding unnecessary lighting.
b. Light only around the areas for which the light is needed. This will avoid

light trespass into areas where it is not need.
c. Select only low pressure sodium or high pressure sodium lamps
d. Avoid the use of mercury-vapour lamps as they are high energy consumer.I

I

I

I

I

I

I
SEM- Consultants POl:16/2001/EIA Fax: 088-726057 Tel: 088-726034/728057
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Photographs:

I

---

Plate No I: disposal area and practices for Danum Valley Research Center,
located about 8 kilometres of Dan urn

I

I

I

I

I Plate No 2: Solid Waste pushed down the hill slope at Danum Valley

I

I

I

I
area.

I
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I

I

Plate No 5.

Plate No 6

Plate 4-6: Trees at the site of the MBSC that are under 30 cm dbh that will be forfeited for
the construction of the MBSC.

SEM- Consultants POl:16/2001/EIA Fax: 088-726057 Tel: 088-726034/728057
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I
Plate No 9.

Plates Nos 8-9 are existing access road at the MBCA leading to MBSC.

I
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Plate No 11: Condition of water quality at the Maliau River near Belian Camp

Plate No 12: Water tank to store water pumped from Danum River at the Danum Research
Center

SEM- Consultants PO 1: 16/200 l/EIA F~: 088-726057 Tel: 088-726034/728057
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ANNEX I:

TREES THAT WILL PROBABLY NEED TO BE CUT DURING
CONSTRUCTION OF THE MB FIELD CENTER

.
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I Centre

I
Build- T~ t# Taxa Nores

~t#-I 7&8
.. 1250

1222
1252
1337
1332
1330
1326
1328
1336
1341
1348
1352
1345
1344
1342
?
?

1047
1043
?
1032
1039
1037
?
1047
1052
?
941
?
?

No redlist spp. in genus
..

Not on redlist
No red1ist spp. in genus
Not matched to redJist spp.
"

I

I

I

Dialiwn sp.
Shorea sp.
Shorea sp.
Lronanlhes reticulatum
Shorea sp.
Canariwn sp.
Lidwcarpus sp.
Eusidero.xylon zw.
Drypet~s sp.
Eusidero.xylon zw.
Eusiderarylon zw.
Koompassia e;xc~lsa
Eusiderarylon zw.
Shorea sp.
Shorea sp.
Aglaia sp.
Ficus sp.
Eusidero.xylon zw.
Eusiderarylon zw.
Shorea sp.
cf. Cynometra sp.
OChanoSfaChyS am.
Ficus sp.
Eusiderarylon zw.
Shorea sp.
Shor~a sp.
Parkia cf. speciosa
Quercus sp.
Shor~a sp.
Shorea sp.

Not on ~t
Not matched to ~dlist spp.
Not on redlist
Not on redIist
DO NOT aJT "-
Not on redlist
No ~dlist spp. in genus
"

No redIist spp. in genus
Leave for wildlife value?
Not on ~list
Not on redlist
No redIist spp. in genus
"

Not on redlist
No ~list spp. in genus
Not on redIist
No redlist spp. in genus
"

Not on redlist
No ~dlist spp. in genus
"

4-6
"
"
"
"
"
"
"
"

2
"
"
"
"
"
..
12
"
"

100mid
"

100N
10-5
14-S
14-N
..

1
..
"

Could not locate building

I None
Shorea sp.
Shorea sp.
Artocarpus sp.
Eusideroxylon zw.
Payena sp.

?
?
1029
1027
1026

No redlist spp. in genus

I Not on raDist
No redlist spp. in genus

I

I

j

I

I
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ANNEX II:

LISTS OF FAUNA FOUND AT THE VICINITY OF THE MALIAU
BASIN STUDIES CENTER ( BELIAN CAMP )

I

I

I

I

I

I

I
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v.. pIL: v.. ~ ~ 11.; ToI8l8nQ1!1. W: WIng, T-= T-. 8: ~
~2

Sex AGe 1\. W T T.. .WQt'" rw.

A ,~ 88 20 1~ 28 C NoI8i~
A 183 83 a 17 ISMS ~ C
A ,. 71 .14 ,~ 15 C
J 1M1 70 71 18 ,,~ 18 C
J 7a 51 2S 13 ..7 C
J 158 13 43 15 ~ 15 C

F J 82 51 2A 14 M 8 B
A 131 a 42 15 ~ 11 8
A 158 78 70 15 ..., 18 B
A 131 ~ 55 18 ~ 15 B

F A ~ 51 21 12 13»4..5 a B
A 133 e 58 18 11..5 15 B
A 1:15 87 sa 18 '~.5 14 C
A IA 72 .18 12.s 18 C
A 129 ~ 55 18 "15 17 C
A 1G 78 70 15 '2x5 18 C
A 1~ 51 41 22 '~.5 13 C
J ~ 51 25 13 ~ 9 C

..A 88 53 'l1 12 M 8 C End8nIc
F A 81 .28 12 ~ S C EndemIc

A 134 57 ~ ~ 1~ 77 A
A 155 78 71 '3 12a4.5 17 B

..A 141 84 51 18 1e.5 12 A
A ~ .84 ,. '~7.5 29 B
A 211 .57 21 17x7.5 :15 B
J 3)1 .57 20 1M.3 33 B
A ,~ 72 37 S ,~ 24 B
A a ..20 ,~ ~ A
A 179 87 87 ~ '~.5 29 A
J 188 74 47 17 CII5 15 C
A 145 .~ ,. 1115.5 14 C
A ,. 71 G '4 1115 14 C
A 18 a2 a 17 '.,0 ~ C
A 154 88 'l1 8 33810 18 C
A '41 .sa 20 1015.5 15 C
J 138 70 MI 18 1117.5 15 C
A 128 ~ 35 22 ,~ 23 B
A ,~ 88 45 '5 42x5 15 B
A ,~ ~ .22 17Jd.5 21 a
A 177 51 77 3) 1N ~ C
J 1e 78 ~ 18 IM5 22 C
A 141 87 a 21 1M 22 C
A ,~ 87 84 18 IW 22 C
A 182 77 70 20 1N 17 C
A 181 77 70 20 1515..s 19 C
A 137 84 58 20 12)16 14 C
A 3)7 94 88 '7 'M 42 C
A 138 as sa '8 11»4.5 13 C
J 158 87 e 15 '1~ 18 C
J 187 ~ as 25 1W 43 C
A ,~ 74 88 20 IN 21 A
A ,. e 28 8 ~ 18 A
A 182 78 87 21 1a.5 18 A
A 158 75 88 20 1515 17 A
A 158 78 sa 20 '~.5 18 A
A 153 70 84 1. 1515 1$ A
A 181 77 22 20 20)08.5 33 A
A '72 87 7-4 ~ '~.5 ~ A
A 157 77 87 20 17x5.5 18 A
A 158 75 ~ 3) 1215 18 A
A 182 75 .15 1~.5 15 A
A 171 81 .20 1M.5 28 A
A ,~ 88 70 22 ,..7 'l1 A
A 143 81 21 8 ~ 18 A
A 153 75 a 11 1315 18 A
J ,~ a2 54 17 13d.5 38 C
J ,~ 72 a 15 11d.5 18 C
AI~78n28 ~ 29 B

F A let 75 ~ 15 ~ 18 8
, A &7 51 21 12 ~5 a B
FA. 58 27 13 ~.5 9 8

AI".~12 8x7 I B ~
J ,. 75 70 15 1215.5 20 B

F A a1 51 25 12 ~ a 8 EndwTWc
F A 168 78 80 15 12x5.5 20 B

A '~7 71 54 '3 1115 14 A
A 148 74 ~ 20 12.515 77 A
A 183 78 85 18 12x1 22 A
A 148 72 S5 18 1215 14 A

I 7:: ::::: ~ ..,.::;;~

Z 8m411 ~~ ~~
3 A ~ M ~ ~ T.~,;;.'IWA.-I 4 A ~ C;-".-7~ a.IIIA ~ ..,...

5 AI»48S c...~~~ Olo-.;;".vo-~-
8 A 1»488 L8Ie s-.r..- A " ~

7 A~ y ~;--~ ~---
8 A 1»8 ~ Spid8; A ~.-. ~

~ 8 ACX18 ~~~ T.;~~
10 A ~ a- FuIwtI8 ~ ~
11 A*,1 R.-.~ $ 12 A (»472 a- FI-..a. ~ ~

13 Am473 ~~ ~~
U 14 A*'4 Ci_-; ~ ~ '. 15 A 1»475 ~ ~ ~ '--Ic.-.

18 A 1»478 ~ ~ PyCIIOt-. .-yC-,..o;:: 17 AI»417 RI«'~T~ ~~

18 A 1»478 y~~ p-~ ~ ---
D 18 A~ r'-""-""",~~ ~=.::-~

= A ~ Y.e-n.np.t :".;-.~ ~ ~
Z1 8111412 =-~~~ ~ 22 A C»e1 ~,"o.o88c: ~ ~ .;JbOI8« ~ ~

23 Aoo.e2 PI.pI II8d SI8Ib8d J~,.g; ...~...~~
~ 24 8m413 Y_.T~~ ~~

.' 25 8111414 Y~ ~ AJopi-.ua ..~ t Z8 Sm4'5 Y~~~aA1118 ~ ""

27 800418 ~~ ~~
a 8111411 Y~.-:b..Id~ ~..'M-.,-.""U 28 800418 ~~ T~""

" *I A 00483 LIde ~ AI8~ ~
.., ~ A 00e4 ~ F AJc/J'P8 ~

32 A 1»8 ~ ~ Till; ,.. ~
~ 8 111418 PI-.WcI8d s ~ ~~ ~Y.-wpb ~ AJc8do,.,..;61g
35 A ~ ~ F AJc4Jp8 ~.
» A C»e7 er- FI..- AIc$IP8 «wI8iO8w.
37 BI»GO = ~~ 88*- .¥.,~ m 38 AI»e uu. SPd8It..-r AI ~U .8 mG1 C;;-i~~ ~ ~ ~..

.BOO422 y~~~ ~gIJJaYi8I'
I' 41 B 00Q3 ~ ~ /018 ..-

G A~ C;;-~~ ~."..~
G AIJIGJ 3oc;:-~ ~ ",,:.:..:=.-w; doe

44 A ~ 3oc;:-~ a.bba. M~~. ..

11 e A~ 3oc;:-~e.bb'-' MaI~dIe
rJ .A m4aJ ~ ~ AIctppe ~

47 B 11)424 ~ BuIIuj PyarontXIIa ~
.A~ ~,,~ ~~.
.A ~ c.=~-Jt.: ~ ~ .-rIpJM

[ 81 C ~ ~ S.,.,. T,."... ~

11 B ImGS ~ S8IXII.- M., , die

C V.. pb. a.-8d ~ ~ ~
D IIJIe Sc:: ~~ ~-;;.,~
14 A ~ s.-~ B8bbIw ~~ die

[ .A 1»81 SC8t.--~ 8*W AraI8C;w.-~, ---
.A ~ ~ B8bbIIf ~ ...
Sf 8mG7 ~ c:B8bbI8r ~"'~frI8gUIr
.B I»C8 a nped B8bbI8f sr.dI,rM ~
.A C»8 3oc;:-~ B8bbIw ~ ."..

[ .A IX8» ~ B8bbI8f ~~ "*--
"ADB1 ~~ ~~-.,...
a 11»428 ~ B8bbIw St8cII)rj8 ",..,.
D I~ ~--'I8d~ ~:.~~
84 YIIIw pb. Bc~ ~ Cep~ .A~ S=:-r o8cI8eb'- ~.., .11»01 P\d-'-ad ~ P>-IIIXI- ~

WI A ~ o..~ ~ PyCIWIno/u8 8JIpI8x
.c ~ ~ 8cknI8r-~ P--.,w :"-:-~ n-eWIII8
.AIIm4 ~-;-c=-~~~ ~~~ 70 AQ8m V;I-.U--~ ~-pect. ;'iL-~~ ; 71 Y8I-.a.8I8d P'.o-.-pect. :'"iM-,.x;.~~

n A ~ ~ MI.II8 LDnCIIfI8 "-na
73 A~ c.~7r~':8da-.A ~8!IpIu
74 A~ Y~F'~-pect. :'"iM x~

[ : 7S A CXS8 ~~ Bub8 ~ .r~O;::-"--

71 A~tO ~~ TIfchDIutN~
77 A 1m, 1 ~ BabbIw ~ cin«-.rI
71 Alm12 Glwy.dl8ll8dJ~ ~UIIO'8.
71 A(II513 ~B8bbIw M~-;.-;-

ScI.-jIIc~

\,

Veriton-5100
I
I
~
U '.
D
~
.' t
U
"
..,
~
U
I'
11
rJ
[
[
[
~
~ ;
[



I
A 174 83 73 20 15x5 21 A
A 188 &1 n 23 17d 33 A

M A 83 52 28 12 ~ 8 A
A 1M 78 87 W 10.515 II C
A 170 79 88 13 1~ 18 A

F A 1ll 5 4A 14 1s.4.5 10 B
M A 130 5 48 14 15x4.5 8 B

A 1C 57 21 e 32J8 27 a
F A 1m 78 ~ 15 14a7 17 B
F A~~2813 ~~ 8 C
M A m 52 21 10 12x4 7 S
M A 145 78 ~ 17 14X7 18 A

A 141 78 70 14 1~.5 14 A
A 181 &7 7S 21 1~ 28 C
A 151 84 23 7 ~ 17 C
A 134 51 45 23 1&14 11 C
A 212 ~ M 18 17d 38 C

F J 1~ 73 70 15 1115 18 C
F A -= 215 $) ~5 ., A

A 1~ " -20 f~ 18 A
M A 181 78 $) 15 13~7-'\ 2D A

A 18 88 71 28 f7d 28 A
M A 222 101 W 28 17d.5 47 B
p A ~ 52 25 fO 814.5 8 8

A 148 81 2A 87 ~ 18 8
M A m 54 2A 12 ~ 8 C

A f48 $) ~ 21 1115 18 C
A 211 IIX) G 18 '~5 38 A
A 148 71 58 18 1'.Dx5 1e B
A 138 5 52 18 1~ 18 C
A 185 G 74 17 1M.' ~ C
J 128 55 41 20 11~ 14 A
J 131 54 41 1e 11-' 14 A
A 212 97 T1 20 1~.5 31 A

F A 137 83 48 15 IM.8 10 8
J 211 94 88 20 1~ 41 C
A 212 94 87 18 1.7 38 C

P A 172 G 71 18 IW ..C
A 1~ 80 78 ~ 1~1.5 :rz A
A 1oG 58 II 7 ~ 18 B
J 1~ 74 ~ 14 11. 18 C
A 157 78 81 28 1«7 2e B
A 1~ 87 85 ~ 1&17 31 8
J 207 .G ~ 1W.8 38 C
A 151 81 ~ 1~ ~.5 12 C
A 152 81 2A 7 ~ 18 8
J 152 58 41 18 11-' 12 C
J 1~ eg 54 18 12x4 14 C
A 111 78 87 18 11~ 20 A
A 1~ SJ 48 21 1e.4 11 B
A 181 74 83 II 14.e 21 B
J 153 7S 58 18 1~ 18 B
A 188 81 85 18 1«5 18 B
A 184 T1 52 20 1~ 18 B
A 152 78 58 2A 1&06 22 B
A 180 G 78 27 15-' 2e B

P A -eg 82 17 1.,0 21 A
II. 1~ 73 S) 21 1~.5 ~ B
J 157 70 4A 15 ~ 14 B

F J 237 105 111 10 13x10 37 C
A 142 70 58 20 '~.5 14 C
J 148 70 81 20 1~.5 14 C
J 146 68 57 1e 1~.5 14 C
J 148 73 81 20 10.5x4 ~ C
A 180 ~ .20 1M 21 A
A 2OS &1 83 15 15118.5 37 C
A 148 51 22 8 3.e 20 9
A 440 320 1e 51.5 41xt4.5 555 C

M A 150 71 51 18.5 2015 12 C
M A 1&0 78 37 7 4«e 37 C(A.)

A 137 ~ II 7 30.518 18 DCA)
J 188 72 71 15 11~ 18 E(B)
A IG ~ 23 7 ~ 19 E(B)
J 142 7S 48 23 10xA.5 15 C(A.)
A 152 54 28 7 37I.e 20 D(A)
A 218 11e 88 15 28.508 71 £(8)

M A 143 88 45 1e 11xS 12 C
F A 173 88 70 15 1«8 28 C

J 187 78 7U 18 1~ 18 D(A)
II. 148 $) 24 7 33d.5 19 ~

F A 135 «I 48 1S 17d.5 11 E(B)
J 1m 75 .21 11x4.5 15 E(S)
A 140 81 ~ S ~ 18 E(8)
J 1m 7U 83 1e 12-'.5 17 E(B)
II. 1~ 81 48 17 1~5 12 E(9)
A 154 ~ 83 17 12-' 14~)

P J i3 57 24 12 9x5 i E(B)

I

I
,~

aMgrIIQry

.v.,..'..-;'-; ~
M~ ; ",..."

~~
~ c,.." 7:~ , AI.,..,-.*I*X

A, 8iI¥IIIK

G8VZ"--

.-;-.J..~ ~

~ O:-..iiiU8

SaM---

C;.II/8 ---

~, Pyw .AIcM."., ~ A~~

P) -~ ~"--
s..,..dI8M

~=---
C;..IW-*,,-

T~ ...

~~
~ ~~

~~
M_~
~~

~~ '*--

~~
~~

SI-,..,f8., ,.

~~
A~ ~ H"7~o¥"'. '7~"-.'.;c.."

~~
:"-r= ~

~ PY"--II8

~~

~~

~~

TdcI.-r- ~

~'**'

"*oII'8C88
':' $ ~

Ce"x/ldbw

St8OtI1ri8 .-;= v..

~'*--

~ -~.-;,..~~'-mc
~--
~--
M8~ '*'-c8Ir

~ ,.

JA./1OOpt-..! *--'
Trlch8~ ,..a."

EI*'-~

T~ p-.6;.I
8t8ObyWa~
.:. Jt;,T ~

H8rp8a.~
AIoippeOll...c.w.
~~
~~
AIcippe~
~~
PYel--.tCd!*a
C~ 8#IIIaI8

Stltx "-..w; ~

~~

AlcedoIff8#lil&lg

C.~
~ ~8krIO8

~.e-

~C7WIe

A/c8dD-*JttIg
~~

~ Ir,~';;;;"'---
P!Ii8IIN7awtloptWlm

T~~

~~
~~

Aq.p.~

C~~
~ w,-tt ,'.::i w

sr.cI/)IIt8 -7-::-'--"""'.

n:w.~ ~

~---

I SJ A a1~ 8C8trcn-18d 88bbIIf
81 S ~ ~ B8bbIw
~ A alS y~ F'~~
83 Aa1e Q,~a8i
B4 A a17 fW"J'"'-1181: ~I" ~ A a 18 PMMI SI8IbInI

j 88 A a18 PI8In SwIDMd
87 Y"'" pD. II8dIo-.cI ~
A A cm2O ~~ ~ ;-..
."cma1 Y~ F'_~

m ~ A cm22 R.-u. ~, 81 Acm23 ~~~~

,i ~ A~ H~BuIbY

83 e ~ Y".;.;:.~-- ~
84 V.-w pb. ~ K81gIIIIIwI 88 A~ ~~~~

i .C~ Co-'~~~

,.1 f7 Acm28 S~~

.H ~1 c,..- SerpIIa-E8Q18

.A cm71 ~.--, ~[ 1OOA~ ~~":-"..o;;:-..
101 B ~ ~ 8abbW
1m c (XX)57 ~iI8d ~
110 A~ V~P.;;-~

104 Y*" pb. ~~ ~[ 1~ A ~ Y8iCM'Mnp8d :""_~
lOa A 1m31 ~ TI-S8bbI4I'
107 C ~ C;--ioG"..a..: a.-
108 A cm32 ~8d ~
,~ A ~ BtIIp8d '-'88bb8i 110 B ~ ~ ~ 8IIIIIA
111 A~ ~BaDbIw

" 112A~ ~~
113B~ V~~
,,~ A~ Pt.~~s~

D 1iS C QXS ~ 8IIbj

.11ec~ ~~

'" 117 Acx=7 R~ ~
118 BOOG7 V~8ubM
119 Yew lID. Ro_~~~
120A~ ~~[ 121 B ID438 Fern.- ~
122 B ~ ~ B8bIMw
f23B~ ~~
124 A~ LaII8~[ 1Z V... pb. Ro~~ ~
128 A ~ ~ 88bbIIf
1Z7Acm41 ~~
128A~ ~~
1 a A IX1543 Ruro i8d T 88orbI/d
,~ A ~ ~ TIt-a-.l8l'[ 131 A ~ SC8'Y-* B8b*
1= A 00548 ~ ~
133 A ~ ~ S8bbI8I'
134 8 (1)441 W:-~L--'; ~
,~ B IXI442 Whi'-'CIOMned FoxIM

[ 15 A CXI548 AIi8n ~
1$1 B 00443 ~ BebI8r
138 A a,.g LJIIe 8~
,~ B (W)444 s-t.c.Mnp8d Tragon
1C A ~ ~ Fu1v8118[ ,., A ~t BIaWII ~
1G A (K)5S2 BIawII FIWett8
10 A CX)553 ~ F\d.r.
,.. A«S4 nII'"-~~~
t4 800445 ~ ~[ ,. YIICPIW pb. SIaI::;-~::I8c: ~
1G' H ~ BIaWII WOQd.OWI

,. A ~ Pt.~~ Sc8IbIId
,. BlIcK lID. ~ ~
t~ Y~ pb. ~~-~~i KIngr.II8r

[ 'St A ~ SPIcI8d8d BuW

tGYWwpb.~~
ta AIm57 SIMI8I BIlle ~

154~pb.~~
t M D!KXJ42 M8nIon WoDdpecx.o[ 1SAIXSS ~~
187 A IXI5!i R14oO8owI~ ~
r.A~ ~~
,~ Y~ pb. 9I8c:.-~ K&IgIIIIw
1. ACXI561 ~~[ 181 A«1S82 ar-~
1Co Y~ lID. e!=.""==8d ~

-,~ AOO$3 ~ ~
t84A~ ~~
t. A OOS¥ :.- job8cQc: BIIIbuI

i t. A ~ V.u--G~ F" ~

\1

Veriton-5100
I,~



I
A 171 .70 ~ ,~ Z7 E(B)
A 188 ~ 71 22 1~ 31 !(B)
A 153 81 e :» 18d.5 31 E(B)
A ,~ 78 5 18 1.05 17 E(B)
A 159 75 81 15 130M 20 E(B)
A 132 C 51 20 1~ 13 E(B)
A 178 84 84 21 15.5d 28 E(B)

M A 255 2OQ ~ ~ ~15 214!(B)
A 134 53 ~ 18 12xA.5 12 E(8I
A 174 ~ 88 17 12.s 21 E(B)
A 151 73 11 20 11x5 14 E(B)
J 157 71 82 13 11.516 13 DCA)
A 243 ~ 123 28 14JS 37 M
A 167 77 88 23 13x7 21 e(~
A 1. S 82 22 1487 21 E(B)
J 1:» ~ 28 1718 38 C
J 178 .53 11 1218 15 M
A 214 82 .~ 1M 33 C
J 177 78 11 18 14JS.5 Z7 C

f J 178 72 70 18 11d.5 20 C
A 202 ~ 78 17 1~5 37 C
A 1~ 84 .18 14JS 29 C
A 171 75 85 18 1~5 24 C
A 1. 88 70 17 1~ 29 D(A)

F A 132 81 ~ 14 1s.5 12 D(A)
A 152 71 81 15 12.~ 13 ~
A 1. 70 ~ 15 1~ 13 E(B)
A ~ 52 25 12 8x5 8 C

M A 82 54 18 11 12J5 8 E(B)
J 118 55 Q 18 1b4.5 13 C
J 171 84 ~ 28 1W.5 :» DCA)
A 133 ~ 48 22 17)6.5 22 C
A 173 ~ 1. 22 1M 31 C
A 1 77 84 87 23 22x6. 5 :» E{B)

M A 53 52 21 12 1~ 18 C
J 102 .s 38 11 1~.5 18 e(B)
A 1S 85 .21 15x7.5 27 E(B)
A 159 .Q 15 42d 18 O(A)
A 1~ 72 82 23 13d 20 E(B)
A ,~ 68 e 20 1~ 18 E(B)

SrICII)II8-*t8
St8Cifyr8-*-T~ ,..,
~"-:;; ~

RI*-Jy/8'-*8C88
~ ..-,-:: ~",.,.."

~b8ta18
~ -,~~.~---
~~
T..kII~~
~ IdI
~ u-.,..,..

~~

Rll4lidll8P8f8t8
~...,..
Pycnot-.""
~~
PyDnOnotJa"'"

PyDnOnotJa'---

~ ~ "'-"-"""

;'r~"""" :.,1»',-."""hoW""'. ..
T""~. ctWgw'
~~
s a

~ "T::-.~.
T~~
StMJyri8~~", StMJyri8m8aAt8

s.8i8 -
I n"--

~~
A "--~

"--~

oWI[ 1"B~ ~~ 1. B 00t47 ~ B8bbIw

1. 8 ~ FwNgjnOC8 B8IIbIw
170 A ~ 8c8IV ~ WIbIw

.171 A ~ a.-.,.c: c: ~ctw,[ 17ZA~ ~B8~ 173 81»448 ~ ~

174 H~ ~B8y0Nl
175 A~ ~~

I 178ACXI71 ~ ~~I [ 177AImn ~~
178 A cm13 HM-,'-b8cII=.: ~
178 C~, ..'.-:-~~~~
1m AId74 ~TM8b*
,., A <m75 ~~ ~

I [ 1G B 1»45) w:-~ vr~ FaIId

1aA~ Sp-.d~
184 8 Q)4S7 w'*"-'~ ~
188004S8 C; ~~
,. AIm77 ~~I ~ 187 8 C»CS po~ albA
,. 8 ~ RedoeY8d ~
1. A cmn C; a.: ~
1. 8CD4O1 ¥_:---::-..:'.8d BuI)Id
181 AcmN P\.--'-'-~S~

I [ 1m A cmm 1_""-; au...
1G A as, ~ BuIbId
1M A~ Y «a88d : pecW
1.A~ Aua.~
1. Ad84 ~~

I [ 187 B 00.82 ~ B8bbI8f
,. 81»483 Gr.r. ~-*' B8bbIw
1. 8 (DC84 ~ B8bbIw
-I 00485 ~ B8III-.r
»1A~ R~~

I I ~ A~ OI-*V"'-
~B~ ~~
84 A rIM7 L8I8 Spid8r"'--
DA~ ~~~
-A ~ F'-~r-b8CI8c: 'Tt-88bIw

EndImic

I

I

I

I

I

I

I

I?J

I

Veriton-5100
-A
I
I
I
I
I
I
I
I



I

I

I

I
ANNE X III :

BIRDS OF MALIAU BASIN

I

I

I

I

I

I

Veriton-5100
I
I
I
I
I
I
I
I
I
I



Veriton-5100

Veriton-5100



Veriton-5100

Veriton-5100



II

I I

I

BrownBarbet
Calo~np/rILf fidiginosus

+ + +

I Gold-whiskered Barbet

i Megaloima chIysopogrNr

+ ++

~-aownedBarbet
MegaJatma re.D1esii

LR/nt+ + +

YelloW-(:rowned Barbet! 
MegaJaimo henricii

LR/nt ++ +

BIue-earedBarbet
MeKQioimo mIstralis! 

mdicatoridae

++ +

IMalaysian Honeyguide
Indicator archtpe/ogtcus

Rare+

?
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I Plddae
+ +

4mtt.
+

RufousPiallet
SasiaablKJl11lis

+
Common Goldenback
Dinopirua jaYlanense

+ +
Olive-backed Woodpecker
Dinophtm raff/esii

LR/nt

I + +
Crimson-winged WoodpleCker
Picus puniceus

I + +
Buff-romped WoodpeckleI"
Meigiyptes trims

I ++ +
White-bellied Woodpecker
D~jQ\om.si.T

+ +
Great slaty Woodpecker
Mulleripicus pulverulentus

+ +
ImtL

+
Maroon Woodpecker

Biythipic1ts rohigino.f1l.f
+ + +

I Orange-backedWoodpcckerI_ReinwmdtilJicus 
~lidus

EaryJamidae

Green Broadbill
Calyptome~ viridis

+ LR/nt+ +

Black.and-yellow BroadbiU
Eurylaimus ochromalus

+ LR/nt+ +

Banded Braodbill
EurylaimJlSjavanicus

+ +

+i Black-and-red Braodbill
~ Cymbirhyncbus 11KlCrorh)1nChus '

Hirundinidae I

Pasific Swallow
HinIrdJ tahitica
MotaciDidae

+ + +

! 

Grey wagtail, 
Motacil/a cinerea

Campepilagiae

+ + Migratory +

Bar-winged Flycatcher-Shrike
HemipllS picatus

+ +

I Black-winged Flycatcher-Shrike; 
Hemious hinmdinaceua + -~

lO
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I 

Chloropseidae

LR/nt+ +

! 

Green Ion

AegithiID \liridiS3ima
I Common lara! 
AegithiM tiphia

+

I 

Lesser Green Leatbird

Cb/oropsis CYCUIOpOgon
LR/nt+ + +

I Greata' Green Lea.ibird! 
Ch/oropsi.r JYJnnerali

+ +

I

Asian Fairy Bluebird! 

lreno pueOa

PyCBODotidae

+ + +

I
I

I
i
,

I

I

I 

Black-and-white Bulbul

PycntmotJls me/a1W)/eucos
LR/nt+ ...

I 

Grey-bellied Bulbul: 
P)I:1JO1NJtus CJU1Iiwntris

LR/nt+
lmtt

++

Puff-backed BuJbuJ
~ p)1C1HNIOtus euti lotus

+ +
8 1Dtt.

+

IBlack-bcaded Bulbul
p)1C1~ alriceps

+ + +

Yellow-vented Bulbul
Pycnonolus goiavier

+
3 DItto

+

: 

Cream-vented BulbuJ

.P)1CnOIW)tu3 simp/ex

+
SUItt.

++

Red-eyed BulbuJI 
Pyc~ bruneus

+
2mtt.

+

Spedided Bulbul
P;1CIJOnOhIs ~rytrophlha/mos

+
8mtt.

...

,I 

Ymach's Bulbul

Crlniger fi1ICJIii

LR/nt+

Oclu'aceous Bulbul
Alophoixus ochr«eus

+ ++

I Grcy-cl1eeked BulbulI 

Alophoaus ires

++ +
2mtt.

YeUow-bellied Bulbul
AlopikJixus pIkleocepM/us

+
7mtt.

++
I

I
,

II
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I riiairy-backed BuJbuJ + \ + I .+ -

Tricho/estes criNger I 13 mtt.

I Buff-vented BulbuJ, 

Iole olivacea

+
2mtt.

LR/nt +

I Streaked BuIOOI
Ims ma/accelUis

+ +

Straw-beaded Bulbul
PycnonoM zeylanicusI +

Olive-winged B\dbul
l~nonotus plwnosus --
lTurdidae

+
1 mtt.

Rufuus-tailed Shama
7'richim.Y pyrropyga

LR/nt+
2mtt.

++

Magpie Robin
COp.1yc}lllS .DIlcuu

++ +

I
MigratorySiberian Blue Robin

Erithacw cyane
+

lmtt.

I White-browed Sbama

CopsycbuS strickkmdii +
lmtt.

++

I
White-crowned FoxtailI 
Enicuru.s IesdJeIWDIltii

rlDlaWdae

++ +
3 mtt.

, 

BIack-capped Babbler

Pe/l«neum capistratum

+++

Temminck's Babbla-
Pellomerml pyrrogenys

+-+

LR/DtWbi~ested Babbler
1HcM.sioma rostrotwn

+
Imtt.

++

+FCTUginOUS Babbl~
1ri~ bicolor

+
6mtt.

+

LR/nt ++
3mu

+Sbort-talled Babbler
MaJaccocbrcla malaccensis

LR/nt +Ruf'ous-aowned Babbler
Mai«opteronmagnum

+
S mtt.

+Scaly-aowned Babbler
Maiacopleron cinerewn

+
IS mtt.

+

\7.
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I
I

.--Sooty-capped Babbler... LR/nt ...
Ma/acopteron affine 7 mtt.

I
+ +

1 mtt.
+

I
CbestIwt-backed Scimitar
Babbler
Pomatorhinus montanus

Striped Wren Babbler
KmopiaSt1'iataI

+ + LR/nt +

J
Striped Tit..Babblu-
MIXronOIIS gu/aris

+ +
2mtt.

+

I
Fluffy-backed Tit-Babbler
MacroIKJUSptilOSU3

+
6mtt.

LR/m +

I
CbestmJt-rumped Babbler
Stachyrir JtIlEU/ata

+ +
6mtt.

LR/Dt +

I Rufous-fronted Babbler
S/achyri3 ruflfrons

+ +

I Chestnut-winged Babbla-
Stachyris Irythroptera

+ +
7mtt.

I + +
14 mtt.

LRlnt +Brown FuJvetta
Alcippe bruneicazKia

Chestnut -aested Y uhina
luhtna eveMltI

+ Endemic-+- +

Grey-headed Babbler
Stac#ryrl3 PO/iocephala -
Sylviidae

+ +
3 mtt.

+

I
+ + Migratory

I
Arctic Warbler
Phy/ioscopus bOIW1/j.,

Yellow-bellied Prima
Prinia jlavivent1'i3

+ + +

Dark-necked TaiIorbird
OrdJOtomus atrogu/aris

++ +

Rufuus-tailed T aiJorbird
OrtlKJtomllS sericeus

Musdcapidae

+ +
J mtt.

+

I
Spotted Fantail
Rhipidura perlata

+ +
Imtl

+

I

,

Grey-beaded FlyCatcher
CuJicicopa ceylonensis

+ + +

I

I
\?
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I

Plain-throated SunbirdI 
AnthtP:pf8s mDl«ensis

+

+
6mtt.

+ +

I
Purplo-naped Sunbird
H)'pogIYmlmahypogr"am micum

I 

Crimson Sunbird

I Aethopyga sipar~
+ + +

Tcmminck's Sunbird
If etiqyga tenrmil-=.ti i

+ + +

I Little Spiderl1Unt~
Ar~ longiro.ft1'a

+
7mtt.

+ +

I Spectacled Spideriwnter
I Arach1WJdteraj1av;gaster

Sturaidae

+ +

I HiJIMyna! 
Gon:uJa religiam

+ + +

I Cractiddae

\5

Veriton-5100

Veriton-5100
I
I
I
I
I
I



I

I

ANNEX IV:

I SUMMARY OF MITIGATION MEASURES

I

I

I

I

I

I

Veriton-5100
I
I
I
I
I
I
I
I
I



I
Maliau Basin Studies Center: Environmental Impact Study

The mitigation measures that are proposed and recommended here are ways and means to
reduce the amount of solid wastes to be discarded into pit/landfill or bum.

a. First of all, avoid throwing trash in valleys, hill slope or in vacant areas anywhere in
the area.

b. Source Reduction
.Buy products that are economically packaged or better yet, buy products that are

loose without packaging.
.Buy products in bulk

Choose large or economy-size items for household products that are used frequently,
such as laundry soap, shampoo, baking soda, and pet foods.

.Buy concentrated products
.Practice sharing with neighbors

Share or borrow seldom-used items, like certain power tools, tables, chairs,
centerpieces, linens, dishes, and silverware, ladders, chain saws, and garden tillers
with neighbors.

.Share newspapers and magazines with neighbors to reduce the generation of waste
paper.

.Sell or donate goods such as unwanted appliances, tools, or clothes to neighbors or
the villagers instead of throwing them out.

.Maintain and repair durable products.
Some products if maintained and repaired properly, such as long- wearing clothing,
tires, and appliances are less likely to wear out or break and will not have to be
thrown out and replaced as frequently. Although durable products sometimes cost
more initially, their extended life span may offset the higher cost and even save
money over the long term.

.Choose long lasting products
Choose low-energy fluorescent light bulbs rather than incandescent ones. They'll last
longer, which means fewer bulbs are thrown out, and cost less to replace over time.

.Use alternative products to reduce waste toxicity. The following are some
alternatives means to reduce toxicity:
-Drain cleaner--Use a plunger or plumber's snake instead of chemical drain

cleaner.
-Glass cleaner--Mix 1 tablespoon of vinegar or lemon juice in 1 quart of water.

Spray on and use newspaper to wipe dry.
-Toilet bowl cleaner--Use a toilet brush and baking soda or vinegar. (This will

clean but not disinfect.)
.Furniture polish--Mix 1 teaspoon of lemon juice in 1 pint of mineral or

vegetable oil, and wipe furniture.
-Rug deodorizer--Deodorize dry carpets by sprinkling liberally with baking soda.

Wait at least 15 minutes and vacuum. Repeat if necessary.
-Silver polish--Boil 2 to 3 inches of water in a shallow pan with 1 teaspoon of salt,

1 teaspoon of baking soda, and a sheet of aluminum foil. Totally submerge silver
and boil for 2 to 3 more minutes. Wipe away tarnish. Repeat if necessary. Another
alternative is to use nonabrasive toothpaste.

-Plant sprays--Wipe leaves with mild soap and water; rinse.
-Mothballs--Use cedar chips, lavender flowers, rosemary, mint, or white

peppercorns.
1
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Maliau Basin Studies Center: Environmental Impact Study

~ Flea and tick products~-Put brewer's yeast or garlic in your pet's food; sprinkle

fennel, rosemary, or eucalyptus seeds or leaves around animal sleeping areas.

When preparing alternatives, mix only what is needed for the job at hand and mix
them in clean, reusable containers. This avoids waste and the need to store any
cleaning mixture.

c. Reuse containers and products.
Many everyday items can have more than one use. Reusing products extends their lives,
keeping them out of the solid waste stream longer and help reduce the cost of managing
solid waste and often conserves materials and resources.

.Bring your own mug to work to avoid buying plastic cups for the office.

.Wash and reuse washable aluminum and plastic utensils and tableware over and over
again at home and for picnics, outdoor parties, and potlucks.

.Check if 'recharged' cartridges for laser printers, copiers, and fax machines are
available for the office and laboratory. They not only reduce waste, but also save

money.
.Some bottles and jugs for beverages and detergents are made to be refilled and

reused.
.Where possible, use rechargeable batteries to help reduce garbage and to keep toxic

metals found in some batteries out of the waste stream.
.Reuse paper and plastic bags on the next shopping trip, or take a string, mesh, or

canvas tote bag to the store.
.Reuse scrap paper envelopes and gift boxes, ribbons and other papers.

~ Use both sides of a piece of paper for writing notes before discarding it.
M Save and reuse gift boxes, ribbons, and larger pieces of wrapping and tissue

paper.
M Save packaging, colored paper, egg cartons, and other items for reuse
M Reuse newspaper, boxes, packaging "peanuts," and "bubble wrap" to ship

packages.
.Wash and reuse empty glass and plastic jars, milk jugs, coffee cans, dairy tubs, and

other similar containers. Use these containers to store leftovers as well as buttons,
nails, and thumbtacks or flower pots.

.Avoid disposable products. Switch to cloth napkins, towels and diapers, washable
plates and other tableware for picnics, rechargeable batteries, refillable razors,
lighters, pens and pencils.

.Use a reusable coffee filter in coffee maker to minimize the use of disposable filters
thus reducing the amount of wastes.

.Use reusable mugs instead of plastic and paper cups for coffee.

CAUTION: Do not reuse containers that originally held products such as motor oil or
pesticides. These containers and their potentially harmful residues should be discarded
(following manufacturers' instructions on the label) as soon as they are empty. Also, never
store anything potentially harmful in containers designed for food or beverages. Always label
containers and store them out of reach of children and pets.

d. Recycle and use recycled materials

In the context of Maliau Basin Studies Center recycling is not a realistic recommendation
at this stage. Nevertheless, reducing wastes in the solid wastes streams can still be done

SEM -Consultants Tel: 088-716034/718057 Fox: 088-716057 2
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Maliau Basin Studies Center.. Environmental Impact Study

and recommended by choosing products made from recycled materials.

e. Composting

Backyard composting of certain food scraps and kitchen waste can significantly reduce
the amount of waste that needs to be managed or put into the incinerator or the pit
system. When properly composted, these wastes can be turned into natural soil additives
for use in gardens, and use as potting soil for houseplants.
Many foods can be composted, including vegetable trimmings, egg shells, coffee grounds
with filters, and tea bags. In addition to leaves, grass, and yard clippings, vacuum cleaner
lint, wool and cotton rags, sawdust, shredded newspaper, and fireplace ashes can be
composted. DO NOT compost meats, dairy foods, or any fats, oil, or grease because they
can attract pests

Composting Procedure

Construction of Composting Bins:
Materials needed:
.Poultry wire, wood or cinder blocks.
.Leaves, loose soil, food scraps

Steps:
.Select an area spot about 3 to 5 feet square near a water source and

preferably out of direct sunlight.
.Clear the area of sod and grass.
.Construct a composting bin. It is preferable to construct a composting

bin with one removable side that makes it easier to tend the composting
pile such as shown below.

.

Start the pile in the bin with a 4-inch layer of leaves, loose soil or other
coarse yard trimmings or tree leaves.
Put in all biodegradable waste such as left over foodstuff, vegetable peels,
paper, dried leaves, etc. Alfafa meal or clean cat litter may be added to the
pile to absorb odors. The following shows an example of a layer compost
pile.

.
3SEM -Consultants Tel: 088-726034/728057 Fax: 088-726057
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Maliau Basin Studies Center: Environmental Impact Study-.

"-~-"'~ 

<~-Lime
<- ~cutti~s

<Horse Manure, straw. then compost activator, ornitrogetJ

<; t:.ime

0( Leaves ftom vegetable garden mixed withgras.t;cuttings

<- Horse ManUfe, straw, then Ct)mpost aCtivator, or nitrogen

< GrauCUIting5

~ HotaeManure,..traw, or'-fge weeds

....

Cover with a thin layer of soil
Water once or twice a week especially during dry weather to keep it
moist but do not get it too soggy.
Every 15 days or so turn the contents of the bin. Add more waste as it is

generated.
After 3 to 6 months the compost manure will be ready for use as shown
in the picture below:

BUILDING BINS AND BOXES FOR COMPOST

i. Chicken Wire Bin.

Tel: 088-726034/728057 Fax: 088-726057 4SEM -Consultants
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Maliau Basin Studies Center: Environmental Impact Study

A variation of the wire retainer described above can be made using chicken wire,
wood stakes and soft iron baling wire. Thirty feet of lf2"-woven chicken wire, 30 four-
foot high stakes and about 60 feet of soft iron baling wire will make a container that
will hold about 200 cubic feet of compost.

To construct this container:
.First mark off a rectangle about 10'x5'.
.Drive the stakes six inches deep along the edge of this rectangle, placing them

about a foot apart.
.Loop the bin with a continuous strip of baling wire.
.Place the chicken wire inside the stakes and fasten it by twisting small pieces of

baling wire around the stakes.
.Tie lengths of baling wire across the width of the container to keep the stakes

from spreading when the bin is filled with compost. These cross braces looped
over alternate pairs of stakes allow ample space for easy loading of your compost.
As the compost presses outward against the chicken wire, the stakes will pull the
soft baling wire bracings tightly around the container.

.When it's time to turn the compost, remove the small ties holding the chicken wire
to the wood stakes.

.Then remove the cross bracing wires.

.After pulling out the wooden stakes, carefully roll away the chicken wire and turn
the compost pile.

.Use the same materials to rebuild your container within shoveling distance of the
old heap.

Compost bins can also be made of brick, or cement blocks, or rocks.
.Lay the blocks without mortar.
.Leave spaces between each block to permit aeration.
.Pile them up to form three sides of a square container.
.This bin is sturdy, durable and easily accessible.

5Tel: 088-726034/728057 Fax: 088-726057SEM -Consultants
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Maliau Basin Studies Center: Environmental Impact Study

iii. Wooden compost bin

The simplest is a wooden structure 4 feet square by 4-5 feet high without top or bottom as
shown in the picture.
.The wooden sides consist of 6-inch wide by 3i4-inch thick boards.
.Allow lf2-inch of air space between each board so that air may penetrate the heap from

all sides.
.The box is movable.
.Place a divider in front that slides down between two posts so that when you want to

empty the box, you can pull the dividers upward and take them out one by one.
.Two by fours (2x4s) provide the structural framework for this box.
.The preferred method of filling the box is to mix organic materials thoroughly with

soil, lime and manure.
.Make one air hole in the center of the box all the way down to the ground using a

crowbar.
.If you turn the mixture twice, you don't need to put in an air hole after the second turn.
.When the compost is ready to be turned, it has to be piled outside the box and then put

back again.
.You can save yourself some time by doubling the box size (4'x8') with a partition in

the center as shown in the diagram below. The material is forked from one section
into the other and a new batch is then placed into the first section.

6
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Maliau Basin Studies Center: Environmental Impact Study--

.

If you turn your compost heap twice, make a three-section box (12'x4'). The third
section/compartment can be used to cure and store the finished compost.

I
iv. The Lehigh-Keston Bin.

The Lehigh-Keston compost bin is a popular design. The bin is made of wooden slats, is
very portable, long lasting, and ideal for proper compost ventilation.
Drill holes at the ends of each slat vertically from top to bottom. Fasten together by
inserting metal rods through the holes to form a square.

Wood and Wire Stationary Three-Bin Systemv.

....

This system is used to compost large amounts of yard and kitchen wastes in a
brief period of time.
Wastes are stored until enough are available to fill an entire bin.
Materials are then chopped, moistened and layered to ensure a hot compost.
Piles are turned weekly for aeration.

SEM -Consultants Tel: 088-726034/728057 Fax: 088-726057 7

.

Veriton-5100
I

Veriton-5100
....
.
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.

A pile made with a balance of fresh greens and woody materials and turned
weekly can be ready to use in three weeks.
The texture of the finished compost depends on the materials composted.
Construction requires basic carpentry skills and tools.

..

Materials.
2 -18-foot treated 2x4s
4 -12-foot, or 8 -6-foot treated 2x4s
1 -9-foot, and 2 -6-foot 2x2s
1- 16-foot cedar 2x6
9 -6.foot cedar 1x6s
22 feet of 36.inch wide Y2-inch hardware cloth
12 .1f2-inch carriage bolts, 4-inches long
12 -washers and 12 nuts for bolts
3 -lbs. of 16d galvanized nails
1/2 lb. -8d galvanized casement nails
250 -poultry wire staples or power stapler w/1" staples
1 -12-foot, and 1 -8-foot sheet 4 oz. clear corrugated fiberglass
3. 8-foot lengths of wiggle molding

Tools.
Hand saw or circular power saw drill with 1/2" and 1/8" bits; screwdriver, hammer, tin snips,
tape measure, and pencil; 3/4" socket or open ended wrench, carpenter's square, (option -
power stapler with I" long galvanized staples), safety glasses and ear protection.
40 -gasketed aluminum nails for corrugated fiberglass roofing
2 -3" zinc plated hinges for lid
8 -flat 4" comer braces with screwsz
4 -flat 3" T -braces with screws

Construction Details.
Build Dividers.
.Cut two 31 Y2" and two 36" pieces from each 12-foot 2x4.
.Butt end nail the four pieces into a 35"x36" square. Repeat for other three sections.
.Cut four 37" long sections of hardware cloth, and bend back edge 1".
.Stretch hardware cloth across each frame; check for squareness of the frame and

staple screen tightly into place every 4" around edge.

Set Up Dividers.
.Set-up dividers parallel to one another 3 feet apart.
.Measure and mark centers for the two inside dividers.
.Cut four 9-foot pieces out of the two IS-foot 2x4 boards.

Fax: 088-726057 8SEM -Consuhants Tel: 088-726034/728057
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Place two 9-foot base boards on top of dividers and measure the positions for the
two inside dividers.
Mark a center line for each divider on the 9-foot 2x4.
With each divider, line up the center lines and make the base board flush against
the outer edge of the divider.
Drill a 1/2" hole through each junction centered 1" in from the inside edg
Secure base boards with carriage bolts, but do not tighten yet.
Turn the unit right side up and repeat the process for the top 9-foot board.
Using the carpenter's square or measuring between opposing comers, make sure
the bin is square, and tighten all bolts securely.
Fasten a 9-foot long piece of hardware cloth securely to the backside of the bin
with staples every 4" around the frame.

Front Slats and Runners.
.Cut four, 36" long 2x6s for front slat runners.
.Rip-cut two of these boards to 43/4" wide and nail them securely to the front of

the outside dividers and baseboard, making them flush on top and outside edges.
.Save remainder of rip-cut boards for use as back runners.
.Center the remaining full-width boards on the front of the inside dividers flush

with the top edge, and nail securely.
.To create back runners, cut the remaining 2x6 into a 34" long piece and then rip-

cut into 4 equal pieces, I Y4"x2'f.
.Nail back runner parallel to front runners on side of divider leaving a I-inch gap

for slats.
.Cut all the Ix6" cedar boards into slats 31 Y4" long.

Fiberglass Lid.
.Use the last 9 foot 2x4 for the back of the lid. Cut four 32Y2" 2x2s and one 9 foot

2x2.
.Lay into position on ground as illustrated on page four and check for squareness.
.Screw in corner braces and T .braces on bottom side of the frame.
.Center lid frame, brace side down on bin structure and attach with hinges.
.Cut wiggle board to fit the front and back 9-foot sections of the lid frame.
.Pre-drill wiggle board with 1/8" drill bit and nail with 8d casement nails.
.Cut fiberglass to fit flush with front and back edges.
.Overlay pieces at least one channel wide.
.Pre-drill fiberglass and wiggle board for each nail hole.
.Nail on top of every third hump with gasketed nails.

9SEM -Consultants Tel: 088-726034/728057 Fax: 088-726057
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vi. Portable Wood & Wire Composting Bin

This portable bin provides a convenient way to compost moderate volumes of yard wastes
with minimal labor. Yard wastes are simply added to the bin as they are generated. With no
effort besides occasional moistening, compost will be ready in 6 months to 2 years. Chopping
or shredding materials, maintaining adequate moisture by watering and covering with plastic
or heavy fabric and occasional turning will produce finished compost in a shorter period of
time. Texture of the finished compost depends on the materials composted and how long they
are left in the bin. Mixing fresh greens with brown yard wastes will produce the best results.

This bin is very flexible. It fits well in small spaces, and may be used either as a yard waste
holding bin or as a portable turning unit. The bin can be easily moved to turn piles or to
harvest finished compost and build a new pile: Simply undo the latches. pull the sides apart
and move it. Compost may then be turned into the bin at its new location. and finished
compost can be removed from the bottom.

Construction methods:
Materials.

1- l2-foot pressure treated 2x4
3 -l2-foot fir 2x4
12 feet of 36" wide If2" hardware cloth
100 -l1f2" galvanized No. 8 wood screws
4 -3" galvanized butt door hinges
150 -poultry wire staples or power stapler
1 -1 O-oz. tube exterior wood adhesive
6 -large hook and eye gate latches

Tools.
Hand saw and chisel, or radial arnl saw with dado blade, or circular saw, or table saw.
Hammer, screwdriver, tin snips, caulking gun, pencil and small carpenter's square. Use eye
and ear protection.

Construction Details.
.Cut each 12-foot 2x4 into four 3-foot long pieces.
.Cut a 3/4" deep and 3-1/2" wide section out of each end, for a total of 32 lap cuts.
.If using handsaw and chisel, cut 3/4" down at the 3Yz"-line at A in diagram to right.
.Cut a Yz"-deep groove into the end of the board at B in the diagram.
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Make four, 3-foot square frames from the lap jointed 2x4s.
Use one pressure treated 2x4 on each frame.
Put enough construction adhesive to fill the gaps when the lap joints are screwed
together.
Fasten each joint with four screws. .

.Cut the hardware cloth with tin snips into four, 3-foot square sections.
.Bend the edges of the cloth back over 1" for strength.
.Lay one onto each of the four frames.
.Center and tack each comer with a poultry wire staple.
.Hammer place a staple every 4" along all four edges of the hardware cloth.
.Try to tension the cloth so it will not sag when filled with compost.
.Connect each pair of frames together with two hinges.
.Then put the hook and eye gate latches on the other ends so that the sections latch

together.
Plans courtesy of Seattle Tilth Association and Seattle Solid Waste Utility. A resource for other material is from Wisconsin
Department of Natural Resources Bureau of Solid Waste Management

11Tel: 088-726034/728057 Fax: 088~726057SEM -Consultants
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Place a thick wood chisel in the end groove and split the wood with a hammer to the 3
Y2" cut.
If using a radial arm saw, circular saw or table saw, set blade depth to 1/3" and make
multiple passes until the ,,:~le section is removed.
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f. Other alternatives to reducing solid wastes before they end up in the landfill, pit
system or incinerator.
.Encourage the use of reusable canvas/cloth grocery bags.
.Impose the amount of plastic per household to a minimum.
.Reuse plastic bags for grocery shopping and avoid disposing them either in pit or

indiscriminately.
.Do no allow visitors and tourist to bring in plastic bags and all disposable plastic

products when entering the area.

g. Pit System

......

Use the pit system if the volume of solid wastes is small and the solid wastes are free
of hazardous materials and the area is away from waterways.
Do not construct the pit system is porous soil and permeability is rapid, the pit system
is not recommended. Metal cans that are non-hazardous can be discarded through
the pit system.
Construct the pit system at suitable location away from water source and preferably
away from the quarters or lodging house so as to avoid odor.
Dig a large and deep enough pit to cater for the wastes from all the households in the
center to avoid frequent digging.
The size of the pit has to be carefully considered to cater for the amount of wastes to
be discarded in them.
Compact metal cans before throwing them in the pit to reduce the volume of wastes
that are thrown in them.

h. Incinerator.

It is recommended that incinerator using solar energy (available in the US) be
installed at suitable location (the site has been identified by the Architect).

.

i. Environmental and hygiene personnel
.It is highly recommended that a personnel be hired specifically to strictly enforce the

mitigation measures recommended in the EIA report. The following are foreseeable
tasks of the environmental and hygiene personnel at the center:
.To enforce the mitigation measures outlined in the report.
.To monitor the staff and household solid wastes disposal habit.
.To ensure that each staff and household comply to requirement of reducing the

solid wastes through reduction at source, reusing and limiting the use of plastics
in each household.

.To ensure that kitchen solid wastes are composted properly,

.To enforce strictly the plastic use regulation on tourist and visitors to the center.

.To monitor the use .of plastic in offices and to ensure that they are not disposed of
indiscriminately in any area within the center.

12Tel: 088-726034/728057 Fax: 088-726057SEM -Consultants
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2. HOW TO MANAGE LIQUID WASTE AT THE MBSC

a. Septic tank
The use of septic tank has been agreed between the management and the architect.

b. Lagoon (wetland) system
.Turn the pond at the entrance to the proposed site of the Maliau Basin Study

Center into a lagoon to serve as secondary wastewater treatment before they
are release into the waterways.

.Apart from serving as secondary wastewater treatment, the lagoon can also
function as some wildlife and fish habitat, storage of surface runoff and storm
water management, recreation and aesthetic.

.Construct a 3-5 foot wooden walkway along the perimeter or across the
lagoon for recreation purpose or for wildlife watchers. This will enhance the
aesthetic value of the lagoon.

The following are important points to take into account when constructing the

lagoon.
.The lagoon must be constructed as natural as possible with no concrete lining.
.The soil to be dug can either be used as embankment of the lagoon or spread

in the area. Ensure that they will not end up clogging drains or waterways.
.Inventory of plant habitats in the area to be excavated for the lagoon should be

carried out. This is to ensure that some of these plants can be replanted back
so as not to introduce non-native plants. As much as possible, plants to be
planted should be native plants of the area.

.Choose native wetland/lagoonae plants for planting in the lagoon.
.Wildflowers/plant native to the area can be planted at the perimeter of the

lagoon not only for aesthetic purposes but also as buffer zone. Wildflowers
can also attract butterflies and add to the recreational value of the lagoon.

c. Oily waste disposal system.
.Handling and disposal of oily wastes at the MBSC should strictly follow the

Malaysian Department of Environment Guideline on the management and
disposal of waste oil, EG9/941

FLORA IMPACT MITIGATION MEASURES
a. Minimize tree cut as much as possible but do not ignore the risk and hazard of

falling branches.
b. Every effort must be taken to minimize the risk and hazard not only to staff and

personnel at the center but also visitors. As much as possible the experience of
Borneo Rainforest of leaving too many trees around building resulting in
buildings become moldy due to too much moisture and lack of light penetration,
should be avoided at all cost. This is to avoid reapplying for permit to cut trees
from the Forestry Department, which could take a long process. Also, cutting
trees after the buildings are put in place will be much harder.

c. Carry out replacement planting of local/native species elsewhere in the Maliau
Basin Conservation area to ensure sustainability of the native species.

d. In doing a replacement planting, collect seedling of the native species from the
area or germinate seeds in nursery.

1 Guidelines on the Management and disposal of wastes in upstream petroleum industries
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HOW TO REDUCE TRAFFIC IMPACTS ON WILDLIFE/FAUNA

...

I

.......

Prepare traffic rules and regulation for the Maliau Conservation Area.
Regulate vehicular entry to the Maliau Basin area by constructing an entry gate with gate
guard posted to ensure entry regulations are enforced at the entry point.
Visitors must register and be briefed on the 'dos' and 'don'ts' of the MBCA including
traffic regulation specifically for MBCA.
Hire traffic personnel to monitor traffic movement in the conservation area.
Construct speed bumps at appropriate intervals for example at 20 meter intervals to
control vehicular speed. The surface of the road must carefully be constructed where
surface of road most frequented by wildlife should be constructed with gravel only.
Regulate driving hours in the MBCA. Do not allow visitors or unauthorized vehicles to
enter the area after sunset. Allow only patrol vehicles to enter the area after the regulated
driving hours.
Carry out frequent border patrolling after the completion of the Keningau- Tawau Road.
This will also mean increasing the number of rangers in the area.
Employ road toll system where necessary.
Limit access road to one-way road with the width not exceeding 4.5 meters.
Do not allow visitors to feed animal to avoid animal getting use to road and endanger
themselves.

HOW TO MmGATE NOISE IMPACT AT THE MBSC

Use soundproof materials where necessary. Soundproof materials are aplenty and
available in the market.
Noise can also be controlled by spray paint specially designed for noise reduction
Using tire crumbs to spread on roads can minimize noise impact from traffic movement.
This has been successfully used in USA particularly in conservation area and parks.
Locate power generator sets in subsoil and away from residential or office site.

....

HOW TO MINIMIZE LIGHT POLLUnON AT THE MBSC

Light pollution can easily be reduce with little effort. The following are ways to reduce light
pollution in the MBSC

....

Change to efficient lighting by limiting the use of light where it is not necessary.
Design lighting around the purpose which it is to serve only to avoid light 'trespass' into
other areas where it is not needed.
Use only shielded energy efficient fixtures.
Select low pressure sodium or high pressure sodium lamps which use significantly less
electricity.
Avoid the use of mercury-vapor lamps.

.
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Reference

Cornell Cooperative Extension by Chemung County, "Building Bins and Boxes for

Compost ", www.cce.cornel.edu/chemunP.!comQQstl.htm

I Spokane Regional Solid Waste System, "Composting",
www.sookanesolidwaste.orwcombins.htm

Texas Disposal Systems
www.texasds sal.com/htmfiles/com stin html

Yglecias's Gardening Tips, "Composting",
www.geocities.com/Athens/Ithaca/1853/coml2Qst.html
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