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Natural Environment

Environmental Administration and Policies
Environmental Administration and Related Organization

Environmental Quality Prolcctio’n_‘B.oard (EQPB)

The EQPB is the regulatory and enforcement agency'in terms of environmental
protection in Palau. Figure 7.1.1 shows the latest EQPB organization chart in June

- 2000.

Figure 7.1.1 Present EQPB Organization

Board

~ Executive Officer
Regulatory and Enforcement Administration Support
Section Seclion .

Monitoring and Inspection] | Engineering Section| | Laboratory Section Environmental Education

Section (5) 4) 4) Section (1)
Soﬁfoe: EQPB

Note: () shcvws the numbers of the present full time staffs

Al present, the I:QPB has the following six secuons

'Admlmstralwe Supnon Settion

This Section manages the annual budgct and olher gran{ funds assigned to the operation

‘of the EQPB office. -

Regulatogy and Enforcement Section
This Section is charged with provndmg fegal advise to the EQPB as well a$ assist in the

. .enforcement of envu‘onmenlal laws and regulauons.

o Momtormg and Inspection Section

This Section is responsible for inspection all- of the’ development projects throughout
Palau in order to ensure the development activities in environmental conservation
manners. : :

Engm enngSectlo ST o
This Section is responsmle for adwce in terms of enwronmenlal engmeenng related to

~ development prOJects such as Compacts Road DcveIOpment These are two senior

environmental engineers coming from the United States in this Section.
Laboratory Secuon

, lius Secuon 1s respon51ble for collectxon of data and mformat:on on the ex:slmg
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conditions or the changes to the environment throughout Palau, EQPB actually only
tests the water quality of the marine and fresh water on a regular base.

Environmental Education Section
This Section is charged with the responsibility of educating the Palaw’s peoples to be
more aware of the need to protect the environment in Palau,

Bureau of Natural Resources and Development (BNRD)

As the pnmary governmental agency, the BNRD is responSlble for planning,
coordination relating to development and management of natural resources of Palau,

At present, the BNRD has the folio_wmg three c_Ims:ons and an office, which has each
own task in terms of natural resources conservation and management:

Division of Conservation and Entomology (DCE)
* Prepare plans for a nationwide conservation program for soil and water
resources, flora, and fauna; _
* Prepare the plans for a nationwide entomological management and control
program; and,
*  Advise national and state govemmental agencies regarding the enforccmenl of

the nationwide conservation regulations such as establishment of a conservations
area, :

Division of Marine Resources (DMS)
*  Formulate and establish conservation measures in order to safeguard against
over exploitation of inshore fish and other fish resources;
* . Implement and enforcement the above conservation measures; and,

* * Advise and inform the state governmenls and the peoples regarding marine
~ resource conservation,

Forestry Branch under the Division of Agricultures and Mineral Resources (DAM)

*  Promote forestry management practices such as reforestation and distribution of
secdling; and,

«  Promote reforestation efforts in Palau through information dissemination
* .

Conservation Area Support Offlce { CASO)

* Formulate conservation area managemenl pro;ect m Palau such Ngarcmeduu
Conservation Management Project; and,

~»  Advise state government regardmg conservauon ared managemenl m Palau

‘Ministry of Health (MOH)

The MOH has the following lelSlOl‘l Wthh has sonie tasks regardmg env1ronmental
health: — , _ :

- Division of Enwronmentai Heallh and Samtation (DEHS)

* - Implement vector control;
*  Promote food safely in whole Palau reglon' and
*  Pollution oontroi lhrough survelllance of commumcable d:seases

Envimnm'ehtal Pol’ib’ieg

EQPB Five Year Work Plan
In 1997, EQPB prepared a five-year (1998-2002) work plan in tenns of environmental
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proteclion in Palan, The five-year work plan ftranslates the following gencral
objectives into specific activitics and their associated resource implications.

Continue to monitor drinking water and near shore water quality and point
source discharges;

Increase environmental education and communily participation efforts; and,
Maintain, establish andfor enhance working relationships  with other
governmental agencies to coordinate environmental protection activities.

The specific technical activitics are as follows:

Permitting, Inspections, Enforcement

Review, permitting and inspeclion of the Compact Road

Environmental Assessment/Impact Statement Review & Approval

Permitting of Construction/Medification to Public Water Syslems

Permitting of Construction/Modification to Stationary Sources of Air Pollution
Regulation of Point Source Discharges to Water of Palau

Continue to Issue Permils and Monitoring Compliance of Earthmoving activities
Individual On-Site Wastewater Facility Permitting

Emergency Response

Implement Solid Waste Regulations and Refine Litter Control Program

Program Develonment and Planmng

Revision of the Environmental Quallty Protecnon Act

Revision of Drinking Water Regulations

Groundwater Management Regulations

Regulation of Hazardous Wastes

Revising Palau’s Oil and Hazardous Substance Re.sponse Conlmgency Plan

‘Regulation of Cutting and Filling of Mangroves and Other Special Aquatic Sites

Organize and implement program 1o manage commercial vessels

Environmental Monitoring

Regulation of Public Water Supply System

~Regulation of Near Shore and Recreational Marine Water
Special Environmental Studies '
Monitoring of Malakal Wastewater Treatment Plant

Public Awareness and Education _. :

Annual Report : '
Development and dlstrlbuhon of a pemuttmg gu:de. to EQPB
EQPB Media Release/Public Sexvices Announcement (PSA)
Summer Volunteer Program

_Barth Day

Outreachjwnrknhnps Programs o
Publications-Head Start Coloring Book

1 Developmenl of Environmental L:brary g
" Public Schéols-Enwronmental Education Cu_mcuium ;

Publ:cahons-EQPB Quarierly Newsletter
Palau Youth Conservation Corp (PYCC)

Although these activities neecls a multi-year process and are implemented at prescnt lhe
Plan need 1o be reviewed on an annual basis based on the presenl ‘human resources of
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thc‘EQPB. It is too much tasks for present capability of the EQPB,

Leglslatwe Framework

In Palau, environmental regulations include those enacted by the National Legislature
(OEK), state Iegislature and traditional authorities. Main eavironmental regulations
are as follows:

Environmental Act, Regulations

Environmental Qualily Protection Act 7 _
Environmental Quality Protection Act as Title 24, PNC created the Environmental
Quality Protection Board (EQPB) to require the following regulations:

* Earthmoving

*  Marine and Fresh Water Quality
* ‘Toilet Facilities

*  Solid Waste Management

*  Pesticides '

* Public Water Supply Systems

*  Environmental Impact Systems
* Air Pollution Control

Although the above detailed regulations were revised in 1996, the regulations still have
not covered the whole environmental fields, For examp]e, there is no specific forestry
and watershed management regulahons rcgardmg the protcctlon of the vulnerable
natural resources.

Marine Protection Act . _ o S
This Act regulates the taking, use and explbitahon of various marine resources. It also
sets the framéwork for regulating marine habitals collected for research and aquarium

~ trade and bans exploitation of corals

Natural Heritage Reserve Svslem ( NH RS} Act
This Act established a mechanism for designating, recording and managing
conservation areas in 1991, The designations of Natural Herilage Reserve System are

based on nominations by the BNRD. 'I'he following four calegones are proposed by the
Acl: _ _

* Category 1: Natural Heritage Area

*  Calegory 2: Natural Heritage Preserve
*  Category 3: Natural Heritage Rescrve

. Category 4: Spec;al Managemcnt Area

However, - this Act allov.s for the makmg and amcndmg of rules and regulahons
affecting Lhe conservauon areas, R :

In the state level, several state governments regulate conservauon acts reccnlly Yor
example, Koror State has the followmg regulallons '

¢ Rock Islands Use Act: (rcgulates [ounsl v:srts wnhm Koror State)

* ‘The Fishing Act of Koror Stale: (set fi shmg regu]ahons and pl‘ﬂhlblls fi shmg
within major dive sites)

Bills

Recent jmportant bills concerning environmental management are as follows: .

7a



FINAL REPORT
THE STUDY FOR PROMOTION OF ECONOMIC DEVELOPMENT
IN THE REPUBLIC OF PALAU

3

7.2
7.2.1

1

@

Palau National Park System Bill _ _
In 1999 it is pr(')pc)sed a comprehensive bill, which has the following objectives:

* To preserve the natural enwronment for the use and enjoyment of the Palavan
peoples;

* To preserve the Patau’s cultural and historical sites;

= To collaborate the state and national government for environmental conservation
as mandaled by the Constitution;

*  To fulfill international environniental treaty obligations; and

* Todevelop eco-tourism as an industry of growing importance.

Mangrove and Wetlands Protection Bill of Koror State

It is approved in 2000 as a bill in order to protect mangroves and wetlands from the
culting and harvesting of trees in Koror State,

International Environmental Treaties

Important international environmental conservation - treaties, which Palau already
ratnﬂcd are as follows:

The Convention on Blologlcal Dwersnty : : :

It requires countries to take appropriate action through regulallons and management to
conlrol the destruction of biological specics, habitats, and ecosystems. within their
jurisdiclion. :

South Pacific Regional Envitonmental Program (SPREP) Convenuon
It provide for the estabhshmenl of protected areas where aclivities, which are hkely [}
have‘an adverse’ effect on _spec1es ecosystems in the South Pacific R_cglon

Present Environmental Conditions
Terrestrial Environment

Soil

Accordmg lo the USDA Soil Conservauon Ser\uces there are basxcaliy 18 dlffcrent soil

“types. Laterites, which are the main soil type, are w;dely observed in Babeldaob

Island. Lithosols, bog soils, alluviums, and coralline sands are the other main soil types.
Soils of Palau are also categorized 42 units based on soil types and slope degree. (See
Table 7. 2.1).

It is catcgorued ‘the soils in terms of agncullurelforestry potenual and preservation
needs. - According to the category, suitable land for agriculture is 6.8 %, and for timber
harvest is 6.4% of the total land of Palau respectively.

Water Resources and Watersheds

Babeldaob Istand is the biggest istand, which occupies an approximately 70 % of the
total tand of Palau, . It is estimated that an average of almost 2,000 million liter of
freshwater flow out of Babcldaob slream everyday.

Babeldaob Island could bc divided into 16 watersheds. Within the 16 watersheds,

~ there are five main watersheds in Babeldaob based on the coverage areas and the

importance of the water sources for the peoples, as well as the ecological mlegn{y (see
F:gure 7.2.1).

e



CHAPTER 7 NATURAL ENVIRONMENT

&)

@

&)

Slope

Although it is very difficult to identify erosion prone area in  Palau due to the lack of
present data and survey, it could be estimated that main erosion prone areas acoordmg
to heaﬂng to USDA and PCS." Figure 7.2.2 shows the slope range and the main
erosion prone areas in Babeldaob Island. ~ Relatively flat areas; which is slope range
less than 3% is the only 5% of the Whole Babeldaob Istand.

On the other hand, Peleliu Island and Angaur Island have some relahvely flat arcas.

* For example, approximately a half of Peleliu Island is relatively flat, which may use for

development activities such as tounsm development

Forest

There are three main types of forest in Palau upland swamp, and mangrove It is
reported that the upland forests of Palau are the most species diverse in Micronesia, and
including a number of endemic species. Swamp forests occur where soils are
inundated with fresh or slightly brackish water, usually in low- lymg areas just infand
from mangrove forests or along streams in the interior hills. * Mangrove forest occurs
along the lower portion of rivers and their mouths and on coastal mid flats.

The remaining forest types in Palau are Rock Island forést, limestone forest, atoll forest,
a small area of forest plantation, and a tiny area of pa!m forest (see Table 7.2.2).

~ However, no whole Palau’s forest and vegetation survey has been conducted smce 1979.

The presént detailed vegetation cover could not be descnbed

Terrestrial Flora and Fauna~

Palau has rich biotogical diversity for terrestrial envnronment as” well “as manne
environment.  According to Bureau of Natural Resource and Development of Palau in
1992, approx1mately 1,258 species and varictics of plants, which include 839 natives,
are found in Palau. Also, more than 5,000 species of insects, 141 species of birds
(including 8 are endemic), and 3 species of native terrestnal animals (mcludmg one is
endemic) inhabit in Palau,

Table 7.2.3 shows the protected spemes and a selected endangered species. | In terms of
endangered species, the selection is based on the recommendations of the Rapid
Ecologlcal Assessment Synlhes:s Report and the heanngs by JICA Smdy Team
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Table 7.2.1  Seoll Unlts for Potentials and Preservation Needs in Paléu
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Flgure 7.2.1  Watersheds in Babeldaob

Overall Tolal Area

Name of Watershed T
Ngaremeduu 80.6km2 ’ A
Ngerdorch 44.2km 2 ; h‘g‘q
Ngerkil 26.0km 2 . .
Diongradid 234dkm2
Ngerbékuu 18.2km2
Tolal Areain Babeldaob 330km2
Ratio of the Five Main 583% <
Watsrshed Aseas B Diogradid j o .

Watershed . /,;\‘?‘ ’ .
% R ‘ﬁ?}%“ggf __’ ) ‘gé

Ngerbekuu

Ngaremeduu Watershed
Walershed
Ngardock
Lake
: Ngerdc)ch
Watershed
< %i Legend:
sy ~ ~ = Main Watershed Boundary
gy Wt |
B " Watershed Boundary
R

| e Laks

%/ Mangrove Area

Source: JICA Sﬁ:dy Team
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Figure 7.2‘2 'Slope Map In Babeldaob

Slope Range in Babeldaob

“SlopeRange (®) | 0-3% [ 3-6% [6-12% | 12 %moe | TolalAea
Cverall Aca m?) | T6kmz [0 kmz [ T1dkmz | 105Tmz | "330%mi
T OvedlBalo | 5% | 8% TR % T00%

Legend:
Steep Area (Slope range
6 % more)

Main Erésion Pron Areas
{Estimated)

“=-=~= Main Watershed Boundary
——=— River

Mangrove Aréa

Source: JICA Study Team
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Table 7.2.2 Vegelatlon Cover in Palau

{Unit: ha)
Other high Coral |
Land Classand Typo | Babeldadty [ V05" s [Rockistands|  Tota
Forest
Uptand Forest 21,690 201 0 0 21,891
Swanmp forest 6% 15 47 1 1,680
Mangrove forest 4,025 205 435 43 4,708
Plantation forest 24 L2 -0 0 - %
Rock Istand forest 104 210 0 802 1,116
Limeslone forest 0 0 1,175 57 1,232
Casvarina fores! 0 0 451 0 451
Aloll forest 0 0 97 58 155
Palm forest 0 <1 0 0 0
Fores! Total 27460 633 2,205 961 31,259
Secondary Vegelation 515 79 iH 2 727
Agroforest _ .
Agroforest 8 0 2 6 16
Agroforest with coconut 173 6 100 0 219
Cooonut Plantation 743 0 0 71 814
Agroforest Tolal 924 6 102 77 1,109
Nonforest . e
- Marsh, fresh 448 <1 27 0 475
Marsh, cullivated 07 2 25 0 134.
Marsh, saline 0 0 25 <1 25
Grassland 6,728 53 1 1 .6,783
Strand 0 0 10 1 i1
Ciropland 140 59 4 0 203
Cropland/secondary : ;
vegelation 0 28 -0 0 28
Urban 141 28 iy ] 1 397
Urban/cropland 106 70 0 0 176
Urbanfagrofores! -0 0 61 0 61
Urban/secondary _
vegelation 0 3 . 0 0 3
Barien 149 5 28 0 180
Water 15 _ 8 17 7 48
Honforest Tolat 7834 451 229 10 8,524
Tolal Area 36,733 1,169 667 1,050

Source: Vegelation survey of Palau

Gy

41,619
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7.2 Coastal and Marine Environment

)

2

G)

Q)

©)

Charactéristics of Reef and Coastline

Palau exhibits several istands and reef types, including volcanic islands, atolls, raised
limestone, and low coral islands. Koror and the southern islands of Palau are
separated from Babeldaob by a decp pass (30-40m), which also cuts in from east to
west.

In the west side of Palau, a barrier reef is well developed and covering the main cluster
of islands from north of Babeldaob and extending down to the southern lagoon merging
into the fringing reef. In the cast side, the barrier reef is not well developed. Only
Ngchesar and Airai have a barrier reef.

Most of the Palau has very few beaches. Babeldaocb has only one long beach
(approximately 2km length) in the east side of Babeldaob at Ngaraard State.  The other
small beaches scattered in small islands. The coastline of Babeldaob is irregular.
Small bays are numerous and covered by dense mangroves. Mangrove ar¢as and
edges of the coastline are covered with limestone (see Figure 7.2.3).

Coral Reef Condilions

Based on the hearings from the locals/dive operators in Palau as well as dive
observation, it could be assessed in overall coral reef conditions are as follows:

* Corals in the soulhweét region of Palau’s rcef ar¢ good condition, although the
sedimentations are found in the area;

*  Corals in the north and the west of Babeldaob Island are also good condition;
and

¢ Corals around congesting diving spots are mainly not good conditions.

These recent conditions may caused by natural threats such as bleaching as well as
human impacts such as the divers pressures (see I'igure 7.2.4).

Table 7.2.4 shows the evalualion resulis of the present main diving spots. The
evaluation is based on the data/information, such as the popularity of the spots and coral
reef conditions from the hearing and dive observation by JICA Study Team.

Sea Grass .

Sea grasses are scattered around the whole Palaw’s islands, Peleliu Island has the
biggest sea grass bed in Palau. The other main sea grass is distributed in the north of
Babeldaob Island and the south of Koror Island, as well as the south of Macharchar
Island (see Figure 7.2.5).

Marine Species

A wide range of marine species is found in the coastal environment off the islands of
Palau. Palau’s marine environment is one of the most biologically diverse in the world.
It is estimated that more than 1,000 specnes of inshore fish, 400 species of stony corals
and 300 species of soft corals inhabit in the inshore of Palau. However, some of the
marine protected species such as dugong, hawksbill turtle recognized as being highly
endangered (refer to Table 7.2.2).

Conservation Arcas

At prcsém, there are several conservation areas in Palau, Many types of conservation
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areas exist or proposed by several entities such as state government, traditional chiefs.
Table 7.2.5 shows present main conservation areas, which includes established
conservation areas as well as recent enacted conservation areas.
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Table 7.2.4 Divin

Spots Characteristics and Evaluation in Palau (1)

. . Envirohme

No. | Name of Divng Spot | Frequenéy ey | acion [poputary CoralReel] goore | Glass | Renk o

70 |Biva Comer 3 2 3 3 2| 2400 s T 2600 |
34 [iro (Tanker)* 1 1 3 3 3 | 1600 s 2 | 1900
57 [Orange Beach 1 1 3 3 3| 1200 s 37 1500

“66_|Big Drop Off i 1 4 3 3| 1200 5 4150
~38 |Japanese Zew II 1 1 3 3 2 | 500 A 5] 1.00
55 |Ngemelis Wall 1 1 3 3 3 | 900 A 6 | 1200
23 [Chadelies Cave® 1 2 5 [ 2 | 800 A 7 11000
55 [Peleliu Wal 1 2 3 3 4] 800 Al 8| 1200
&1 |Turlle Cove 1 2 2 A 3| 8W A 9 | 1100
67 [New DropOff 1 2 3 3 31 80 A 0 1.0
69 |Virgin Blue Hiole 1 2 3 a 2| 800 A 1 [ 1000
71 [Blue Holes - 1 2 i 4 21 800 A 12 | 1000
73 {Ulong Channel i 2 3 4 1] 800 A 31 900
74 [Siacs Tunnel 1 2 3 i 21 800 A 14 | 1000
75 {Siaes Comer 1 2 3 3 7| 800 A 15 | 1200
32 |Lighthouse Channgl 1 3 i 3 4 | 600 A 16 | 1000
54 [Peleliu Cut 1 3 4 4 3| 533 8 7| 83
26 |Buoy 6 Wreck' 1 2 3 3 3| 450 B 18 1 850
52 |Bafium Wal 05 1 3 3 3| 450 8| #9750
"1 [ChuyoMan® _ 05 2 3 4 3] 40 8 2 | 7.00
“50 [Peleliu Comer 1 3 3 3 3| 30 8 21 | 600
1737 [BichuMan* 05 1 2 3 3] 300 B 21 500
63 [Manta Cleaning Station | 05 3 3 4 1 30 B 53] 400
"6 |Devillish City 05 2 3 3 2T 225 B W | 42
59 [Ngedbus Drop-Of 05 2 7 3 3| 150 81 25| 450
20 {Jeliyfish Lake 04 1 3 3 2 | 0% B 2% 1 290
16 _[Teshio Man® 02 i 2 2 0.80 Bl a7 | 080
25 |Depih Charge Wreck' 04 2 3 4 31 080 B 28| 360
44 INgerchong Drop O 04 9 3 3 21 045 I 2| 245
28 [Vellow Wal 0.1 2 3 3 7 1 045 c 0| 245
31 [Short DropOff 02 2 2 2 11 040 C 3T 140
64 [German Wal 0.4 1 ? 2 7 | 040 C 2 240
39 |Clam Cily 005 1 2 3 D C 33 | 1.30
22 [Ryuko Mar® 02 2 2 1 3 0 C A | 320
30 [Japanese Zero* 0.1 2 2 2 1 0.20 cC 35 1.20
63 [Ngemelis Coral Garden | 0.1 i 1 2 2 [ o2 C B |22
8 [West Channel _ 03 2 i 1 3| 015 c 37| 315
70 [Satan's Comer 03 2 1 1 71 015 C 33 | 245
11 {Devirs Playground 03 2 [ [ 2 | 045 C B[ 215
9 [Wild West Coral Garden | 044 2 1 i 2| 005 C 0] 205
20 |Amatsu Mar® 0.05 ? i 3 3| 005 C [ 30
756 |South Dock_ 001 1 2 2 7] ood ¢l o | 204
49 [Peleliu Express 0.01 3 3 2 27 002 c 23| 20
13 |Sunken Vilage 0,01 1 1 1 2 oo c M| 201
16 |Biue SeaLake. 001 1 1 f 001 C 5| 001
17 |jake Seaplane’ 001 1 1 1 0.01 C 36 | 001
18 [Raizan Mars* 0.01 2 1 1 001 C 27 | oo
9 LSTTI 0.01 2 1 1 001 C 48 | ool
63 [Santa Maria Comer 0.001 3 ] 2 7| 000 C 9 200
51 |Alrport Wall 0.001 2 1 2 21 000 C 50 | 200
23 [Sata (Tankes)' 0,001 3 1 2 T 00 C 51 | 300
37 {Kaiboku Tunnel 8.0001 3 1 [ 4 | 000 C 2] 40
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Table 7.2.5 Divin Spots Characterlsllcs and Evaluaﬂon ln Palau (2}

1 |George Bush Weeck" 0 0 53 0.00
2 |Destroyer Samidare’ 0 D 84 0.00
3 . {BlueHole D 55 | 200
4 {Ngkesol Channet D 56 0.00
5 [Ngesol Reefl 0 57 | 000
7 |Coresalr Fighter* D 58 0.00
12 |Destroyer Wakatake® - 1] 59 0.00
44 |Kibi Mans* D &0 0.00
24 [Urakami Manu® 0 61 000
28 |Pilibox Channet Y 62 000
Jake . Seaplafies  and 3

29 |1k | Seap p| & 0w
35 [Nagisan Maru®, D o4 0.00
35 iKamikaze Mans® D] 6 000
41 [Cenienl Ship Lignite D} 661 000
42 |Behiowar D 67 000
43 |Coral Garden D 68 0.00
45 |Ngérksiul D 89 000
46 |Stingray Point D 70 000
47 Purple Beach Diop-Off D "l o
52 |TuitéReef - D] .72 0.00
68 {Shipwreck Point ‘D)l -1 0.00
60 Ngerchey Garden D S TAl 000
72 |Mutiyaur Wall ) 75 0.00
Source: JICA StudyTeam ) o
Note: * means wreck spots

Frequncy: How many divers pet weekon an average?
Level required: 1 beginaer, 2 Intermediate, 3 Advanced
" Populanity: 4 Excellent, 3 Godd, 2 Moderale, 1 Poor .
Coral reef conditions: 4 Excellent, 3 Good, 2 Moderate, 1 Poor
Class Is calculaled as follows: S={Frequency) x {Attraction) x {populasity} / (Level required)

Classification of diving spol is as follows: S Excellent and most popular, A Good and very popular C Good but not

popular, Moderate, Not popular has potential
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7.3
7.3.1

ey

Present Environmental Management Situations
Terrestrial Environment

Land Resources Situations

‘According to the USDA Soil Conservation Services, there are basically 18 different soil

types. Laterites, which are the main soil type, are widely observed in Babeldaob
Istand. Lithosols, bog soils, alluviums, and coralline sands are the other main soil
types. -

Most of the soils are infedile and quite prone to erosion once the protective vegetation
is disturbed especially on steeper slopes.

- Watershed and Slope

Babeldaob Island is the biggest 1sland in Palau, which occupies an approximately 70 %
of the total land. Kt is estimated that an average of almost 2,000 million fiter of
freshwater flow out of Babeldaob stream everyday.

.Babeldaob Island could be divided into 16 watessheds, which has fow flat areas and
" have some erodible areas due to the steepness as well as the types of soils. Within the

16 watershf_:ds,_lherez are ﬁve ntain watersheds in Babeldaob based on the coverage areas
and the importance of .the water sources for the peoples, as well as the ecological
mtegnly (see Flgure 7.3, 1 and Table 7.3.1).

" Peleliu [stand and Angaur Island have some relatively flat areas, which may use for

development activities such as tounsm devclopment.

Table 7.3.1 Slope Range In Palau

SlopeRange (%) | 03 | 35 | 612 [ 12 more [iolal Area
Overal Area (i) 80 [ e 195 | 4e8
Overall Ratio (%) 16 20 2 o | 100

Source: JICA Study Team

- Forest . .
It was estimated ihat pnmary forests, mcludmg mangrovcs covered apprommatcly 5%

of tofal land of Palau in 1994. Palaw’s forestiand in upland tends (o revert to

_ g:asslands rather than recstablishing as secondary forests. It could be observed that
~ ‘many unproductive types of grassland are scattered mainly in Babcldaob at present, '

' f,-_However, no whole Palav’s forest and vegetation survey have been done after 1979, Tt

o should be done a new vegetation survey in order to undcrstand the present vegelation

and forest cover

Agnculture/forestrv Dotenuals and preservauon needs

In general ag,nculture requires fertile soil and flat to gently slopmg larids. 42 soil

“units in Palau were categorized based on soil types ‘and slope degrees, Table 7.3.2
shows soil association categories and each ratio for agricullure/forestry potentials and
: prcservauon nceds based on characteristics of soil and slope degree.
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, Téble 7.3.2 Soli Assoclation Category
Soll Association N ke At . T . | Ratiofor Total
Colegory ngncullure!For_%lry Polentials and Preservation Needs . S6il Unit Numbér Land Area (%)
5\?{;'2:;! iiigeh This category consists of those soil uaits more suited to various types|410, 415, 420, 421, 68
. = of high intensity development including; clean- tilled crop production.  |422, 423, 424, 431 ’
(Agriculture Use) _ .
. This categady consists of thase soil units besl suited to fow intensity
gg{gg?w development by thé introduction of fruil and food producing lrees and :?2 j?é jgg :;g 374
sommné subsistence level agriculture.
Forestry This category consists of lhose soil units suited lo forestry praclices 611406, 428, 437 438, 64
timber hatvest. 439 )
This category consisls of thase soit units lying within the 1603 phain of
. s poordy drained valley bottoms. Thase soils are predominantly suited to)
Hydrig Solls the production of wetland taro and to somé extent the development of 40&_" 126,421 3
fice production. _
Mangrove This calegory consists ol the two soﬂ units, which supporl mangrove 407, 409 104
Preservation forest. )
Forestry This categofy consists of lhose s0! units, which requue rehabtlnallon 404, 405, 411, 418 69
Rehabilitation and resloration. 419 )
Walershed This calegory consists of those soil units, which should remain in[403, 412, 417, 425,
Preservation walershéd preserve to prolect the waler qualnly and supply for 429, 430, 432, 433, 245
v Babeldaob. 434,440
Tolal 100.0

‘Source: Land Use Imenlory of Babeldaob 1992, and Soil Survey istand of ROP, 1983

Mmeral Rcsources .

Recent widespread extraction actwmes are gravel sml and sand in order to support

lIocal construction.

But many deposils of bauxite and phosphate were mined on

commercial base during German and Japanese colonial era in Babeldaob, Angaur, and

Peleliu.
planting. -

The remammg mining snes are not rehab:lnated by naturat forest cover or

It is doubted that soil erosion also occurs at thcse rcmammg steep mmmg sites,
especially in Babeldaob. .

)

Land Resources Management Issues/Practices

In general, difect exploitation of land resourcés is not the major issue at present in Palau,
However, the following land resources issues are still critical and shoutd be tackled to

solve:

Seil erosion; 'a"n'd

L Habi(al threats.

- Soil erosmn o o
- Soil erosion is one of the natural proccsses, which hai’ contnbuted to the development

 of the estuarine system, and not all erosion is bad phenomenon.
. activity could effect a change and the rate of change: within an ecosystcm.

‘However, human

It is

understood that accelerated erosion rates deteriorate land resources, increase sed;mcnt
loading to receiving water bodies, degrade water quality, and affect aquatic life

- adversely

' $0me areas.

In Babeldaob Islancl w:th !he development acnvmes such as Compact

Howev‘er, current r’elévant managémént pla‘ctiéé is ‘the ohly sméll-scale refbr'estation
using fast growing and acid tolerant tree spec:es such as Acacia sp. by Forestry Brach of
Division of Agriculture,

7%
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' Habilat threals

Recently, Palau identified the protected species as a part of Title 24, Palau National
Code (PNC). Table 7.3.3 shows the list of the species. It is reported that habitat areas
of the species have been decreased in Palan mainly due to human impacts. The other
species such as saltwater crocodile are also recognized as highly endangered species.

Table 7.3.3 Protected Specles in Palau

Kind Common name Scientific name Palauan name
Mamnals  Dugong (Sea Cow) Dugong dugong Mesekiv
Birds Palau Gray Duck _ -~ 1Anas supercificoa Debat
Birds Micronesian Mégapode _ Wepagodius fapsrouse _ Bekai
Birds Palau Nicobar Pigédn . [Calositas nicobarica Lab
Birds Palau Ground Dove Gallicolumba canifrons Orekrengukl
Birds Palay Ou Pymoglaux podarging __[Esuch
Birds Palau Fantail Rhipidura lepida * Melimdelebleh
Birds Blue-Faced Parrolfinch Erythrura fichroa I
Birds White-breasted Wood-swaliow Arfamus trifeucorychus Mengaluliu
Repliles  Hawksbill Turlle Frelmochelys imbricala Naasech €] Uel
Repliles L eatherback Turile Pomochalys . L
Plants Rock llasd Palm Gulubia palauensis Bochela Uchererak
Pians Palau Palm __ Phychospenna palauensis Esebouch
Source:  Tille 24, Patau National Code o

Note: These species except Whales

Although the Buréau of Natural Resources and Development (BDRD) is also
responsible for protection of species habitat, few enforcement and management
pracllces has been implemented for the fo]lowmg terrestrial habnat threats managcment

" issues:

. Inappropnate conservahon measures for adverse ecologlcal 1mpacts on the
habilats due o large-scale developmenl aclivities such as Compact Road
* Increase in human intrusions to the habitats especially for unique birds

Land Tenure

Effective land resources management and conservation practices are based on clear and
legally defined land tenure system.  If many peoples declare the ownership of a certain
land, the effective implementation of a land management /conservauon not be proceed

~even if the planning are well es[abhshed

Present land tenure system in Palau is extremely cornpllcaled In the- pasl clans
centered on the traditional chiefs owned most of the lands with ynwritten rules for the
allocation and use. During the colonial era, much of the lands had been belonged to
four colonial governments. In addition; the return of former public lands to their
original owners, as mandated by the national constitution, has resulted in mcreasmg

~numbers of and disputes.

-The above present land tenure system is the blggest bamer and issue for effectnve land

resources management and conservauon m Pa]au

It is need to be lackled the issues by
appropnale specific measures.. :

Tor cxample, allhough 10 faxes can be 1mposed on land of Palau under the Conshluuon

of Patau, reasonable taxes on land shoutd be con51dered based on afn’ authonzed land
valuation.” Otherwise, the eﬁectwe uses and conservation of the land resources will be
1mp0551ble and time consummg pracuces
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7.3.2 Coastal and Marine Environment

(1)  Coastal and Marine Resources Situations
~ Although the pebples, who live in Koror may eat meats rather than fishes in recent
times, Palau is with abundance of marine resources, which historically have still
provided one of the most important protein sources for the peoples especially in rural
areas of Palau. Subsistence fisheries and domestic commercial marketing play an
important rote in household and national food security. Mangroves, esluarine bays,
“and shallow water lagoon and reef areas are habitats and feeding grounds for many
~ species of fish and invertebrates. Mangroves are essential part of the marine
ecosystem.
Mangroves - _ _
It is estimated that mangroves occupies approximately 9 % of total land area of Palau.
Table 7.3.4 shows the eslimal_cd mangrove areas and main functions in cach state:
Table 7.3.4° Esnmated Mangrove Areas of Each State in Palau
1 .Sléle frig"m’; Mamfundmsofme Mangrove Area
Afigaur : 00 |- ' _ L
Peleliy 49 Maintaining water quality, filterng sediments and buffering nutrients, shoreline
: _ % |proleclion, and serving as criticat habital for the endangered crocodile.
Kotor 16 Protecting shorelines and maintaining water quality around major residential area
. . dinPalu, . -
Airai - 7§ Mainlaining rnanne and ﬁsherm habitat, fi lteﬂng sedamenls and buffering
o ~ Inutrients entering Airal Bay. |
- aimetik S 98 Protecting near shore reefs by filtering sediments and buffering nutrients enleding
) ' © Hrom adjacent up!ands
B N o |Filtering sediments and buffenng nulrients, entenng Ngaremeduu Bay from
Ngalpang - b3, adjacent uplands.
ot e - [Filtering sediments and buflering nutienls, enlering Nogaremeduu Bay from
Ngeremlengui . 40 adjacent uplands.
Ngardmau 7.2 {Filiering sadiments and butfering nutrients, entenng lhe near shore cordl,
Ngaraard 34 {Filtering sediments and buffering nulrients, enlering the near shixe coral,
Naarchetona 24 Maintaining critical marine and fisheries habital, fillering sediments and buffering
‘ 9 7 T |nutdents, snd protecting shérelines from costal erosion.
' Naiwal 13 Maintaining critical .marine and fisheries habial and filering sedis menls and
o : 1% Ibuffering nutrients entering Noémai Bay.
Melekeok ' : '173 Maintaining " ¢critical marine antd fisherias' habital and filtering sediments and
_ ) buﬂeang nutrents entering Ngemel Bay.
Ngchesar .~ - ' 18, Fitering sediments and buffering nutrients out wefling from Ngerdc«dm River,
R it R R E».i:hn:hdramsh'ornLakel\lgardok
.-‘Kayangel"- S B ‘00.* -
- |Tofa! - : 450

Source: omsmh & Warna Resources 103, Foml 8emoe by USDA, 190

"MangtoVes in Palay had béen relatwely conservcd due to the uses of alternalive sources

for fuclwood, construchon matenals and the Palauans conservatlon eth:cs

Howcver mangroves are suffermg from degradatxon threats due 1o lhe recenl

"deVelopmem activilies such as the land reclamauon for mfraslructure improvements
a]ong the coastal shoselines, - '

* Marine Specw -

,”A w1de range of 'marmc specws 1s found m the coastal emnronment off the 1slands of

Palau. ~ Palau’s marine cnvrronment is one of the most biologically diverse in the world.

) CItis esumated that more than 1,000 specws of inshore fish, 400 species of stony corals
and 300 species of soft corals inhabit in inshore of Palau. However, some of the

marine protected species such as dugong, hawksbill turtle recognized as being highly
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endangered,

Natural and Human Threats on Coral Reéefs _ _

The main natural threats to Palau’s coral reefs ar¢ crown-of-throne outbreak and coral
bleaching. It is reported that crown-of-throne outbreak devaslated the some reef areas
of Palau in the late 1970’s, and the arcas have not been totally recovered at present,
Also, significant coral bleaching occurs in 1998 mainly due to the warming of seawater
temperature. :

Human lhreals to coral reefs are also on¢ of lhe main envrronmental lssues in Palau.
The one 1s erosion and scdimentation due to inappropriate construction activities. The

other one is boat anchor damage and destructions of coral by tourists such as divers.

Coastal and Marine Resources Management Issues/Practices

Fish Resources Management

In 1994, Marine Protection Acl was cnacled. - Through this Act, Palau applied new

restrictions on the exploiiation, sale and éxport of marine resources such as groupers,
napoleon wrasse, giant clams, lobsters, mangrove crab, coconul crabs and hard corals.
At present, Koror state has more than 10 marine rangers, who are in charge of palrol for
violators of the marine regulations, although the human resources and activities is not
sufficient and approprrate

It is not clear the fish resources haVe been depleted in recent ycars due {0 the lack of
reliable fish resources data in Palau. = At first, Palau needs to develop reliable times

series basic data-for fish catches or resources in order to assess the fish resources

condition for marine resource conservauon as Well as fishery development in Palau

On the other hand, most of the Palau s fi shermen are in Palau is on part time base Il is
could not be observed the over- eprorlatlon ‘of fish by those local fishermen.
Furthermore, some of the fish conservation activitics thorough designating conservation
areas by several entilies, including traditional authorities miay improve the marine
resources conditions, excepl unique marine species sut:h as dugong. '

Mangrave Management

Although the importance of mangrove for fish resources and other ecological functrons
ar¢ recognized, Palau has no specrfrc mangrove conservation act. . Only a foreign
mangrove specialist performed in 1999 in” order to review the general status of
mangroves and develop mangrove managcment oplrons for their conservation.

Coaslal Conservatlon Practices 'I‘hrough User Chargg.

Alpresent, tourist visifors have to pay $15 per person pér month in each state of Palau
in prmcrpte - However, the user charge is actually applied as Koror state’s dive fee
especially for mmain parts of the salaries of Koror State marine rangers. The other
remole states are very few oppoﬂumtres for revenue generauon from tlig user charge. -

It: should be consider more, effectrve and reasonable user charge syslem for whole
Palau s reef areas taking. mlo account for cost effectiveness and equitability of the
revenue belween Koror Stale and the other remote states. .

-The concept of proposed user charge is that the nalronal govemment should col!ect the
- charge and drstnbutes it among the relaled states based on some clear crrlena '

Sea Tenure - : ey :
In terms of the marinc fesoiitées management authonty, sea tenure from the shorelme lo

- 12 nautical” fitiles fonna!ly belong to' the state, but actually complreated inshofe

OWnershrp still ‘exist’in Palau, which'is the almost same as land tenure. If inshore
~ownership were mtegrated one authonly, the management wouId become drastically
. effectwe " -
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Itis need to consndcr a holistic approach that reﬂects the hnkage between land resoutces
and marine resources as well as cooperative linkage of the related states. Because,
marine resources degradation does not cause not only by destruction of marine
resources, but also by sedimentation from the uplands arcas, which afe prone to erosion
by iarge-scalc development activities such as Compaclt Road construction.  Also, most
of the marine species apparently move to other areas beyond the state boundary.

Poltution Control Issues and Practices

Pollution Risks related to Solid Waste

The existing dumpsite in Koror, which are operated by the National Governmeat is
almost full and is not managed properly. For example, the lead and alkaling balteries
are scallered along the near shore in the dumping site.  In addition, illegal dumping is
found not only on the land, but also in the sea. It is urgently need to develop a new
national landfill site, while the existing dumpsite should be closed properly

Palau has few data in terms of pollution risks related to the solid wastes, A very
limited risk assessment for water, sediment and soil at the existing dumping site was
conducted by the USEPA in 1993. A foreign consulting firm conducted a more
detailed risk assessment at the same sité in 1997, According to the assessment in 1997,

. which includes the sampling and analyses of heavy ‘melals such as mercury and lead,

none of these compounds were detected at levels, which exceeds the standard or
relevant standards in the other country. - However, the conclusions was suggested that
it should be conducted any countermeasurés in order to mmgate senous health risks
related to hazardous subsiances based on ihe tesulls

At least, it is imperative that it should be 1mplcmentcd an appropnatc closure plan of the
existing dumpmg site, which includes countermeasures for preveénting possible water
and soil contamination as well as other nuisances near the site.

In terms of other states, there is also no managed 'dum'ping site. For example, mixed
garbage, including old car, old rcfngeralor are -dumped at close to coaslal area in
Peleliu.

Regarding to the waste reductidn, “although - one e’i}ui"pmen'l company conducls a
recycling business as one of the side businesses, and EQPB holds voluntary recycling

. campaign for car batieries, these are insufficient to reduce the main waste stream.  The

accumulated total waste volumie in Koror and Babeldaob exceeds 0.1 million ton during
year 2016 2020 accordmg to an eshmate by JICA Study Tcam :

- Any effectwe countermeasures such as cstahllshmem of economICally viable recycling
- 'system for recyclable items in ordcr to rcduce the sotid wasles gencratlon are urgently

needed in Palau o

Polluhon Risks related to Wastewater

AL preseit, theré is no effluent” standard in Palau ‘Palavi ‘ieeds specific effluent
standard in order to enforce the quality of discharge waters based on more specific

cntena

Palau has’ lhe only centrahzed Wastewaler sysfem in KOror State Th'e' waslewater
treatment plant is located in Malakal Island.. . Bureau of Public, Works, Ministry of
Resources and Developmenl handle the daﬂy operatlon and maintenance of thé Koror -
State wastewater system.. However, there is no actual data on wastewater system and

I samlatlon facnlmes in Palan.

“In lerms ‘of the waler quahty for mﬂuent and cfﬂuenl of the wastewater treatment plant

7-25



CHAPTER 7 NATURAL ENVIRONMENT

N

O

134
1)

the monitoring responsibility lies with the Bﬁreau of Public Works, but EQPB
conducted only limited moniloring of Malakal Wastewater Trealment Plant in 1998.

‘Thete are some waler quality poltution risks accordmg to a limited water quality
monitoring of Malakal wastewater plant by EQPB in 1998, It should be conducted a
regular wastewater momtonng for wastewater to assess the possible adverse impact of
the discharge to the receiving water and marine species and to consider the effective
measures for the adverse impacts,

Pollution Risks related Human Waste

In general, lack of good sanilalion, combined with poer personal hygienic behavior, in
relation to disposal and management of human waste pul people at risk of epidemic
diseases. Systems for human wastes should be adequate and managed properly in
order to protect human health from diseases. -

In Palau most of the residents of the rural states hve on near the shoreline. Most
privies are constructed on soil and mixed with sand, which have rapid permeability. The
geology of the site will facilitate contamination of water supplies.. Although the
USEPA prov;ded financial assistance to Palau in order to implement a rural sanitation
program in 1992, the program has come to an end at present

Only Bureau of Public Health reporied that health hazards posed by human waste
facilities, such as privies in some rural states in' 1999, The Division of Envifonmental
Health ‘and Sanitation, Ministry of Health just start to conduct a limited environmental
inspection related to human waste in 2000 on snx states of Babeldaob Island."

It is need to slrenglhen waler quahly momlonng in order to assess the water polhltion

risk from an env1ronmental poml of view.

Pollution Polenua’ls related to Uscd Oil

Vehicles in Palau have been drastically increased in recent years.  With the increase in
the vehicles, pollution risks related to the used oil will be one of the critical pollution
issues in Palau, Although Aimeliik Power Plant has a facitity that process used oil as
fuel for the diesel engine generator, over 500,000 gallons of the used ¢il, which cannot
be processed due to the sludge is stored at Aimeliik Power Plant.

‘Furthermore, lhcre is no facility in automobite sh0p in Patau in order to dispose the used

oil properly. " It is reporled that the used oils are discharged into rivers and'séa in Palau.
This will be one of the mam (‘;auses for water pollullon in Palau

At present, an env;ronmenlal pollul;on coordinator of EQPB has been conducted proper

-uséd oil collection from compames sich as the autoniobile repair shops, ‘which deal

with the used oil to the storage of Aimeliik Power Plant since 1996 in ordet to ¢liminate
un-recyclable used oil. However, the practices ate not sufficient and need to consider
an effective measure to dispose it properly.

Environmental Institutions and Enforcement

National Governmént

The National Em?ironmemal Agencies are Stlrm'narized. as follows: -
- Brivironmiental Quatity Protection Boatd (EQPB) 2 :

EQPB is a statutory body respon51ble for regula{mg and momtérmg all earth movmg

* activilies, water quality, air quality, potable watef use, marine monitoring, sewage and

solid waste management and disposal, pesticide use, and Bnvironmental Impact
Assessment/Environmental Impact Statement. - EQPB. has six sections; administrative
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support section; engmeenng section; regulatory and enforcement section; monitoring
and inspection ‘section; laboralory section; and eavironmental education section.
Howcvcr, the actual present technical staffs are less than 15 persons at present.

Bureau of Natural Resources and Development (BNRD)

As the primary national government for natural resources management, BNRD is
responsible for the promotion, development and conservation of the all natural
resources of Palau: BNRD directs the various activities of its divisions including the
Division of Conservation and Entomology Division (DCE), the Division of Marine
Resources (DMS), thé Division of Agriculture and Mineral Resources (including
Forestry Branch), and Conservation Area Support Office (CASO).

" Although the DCE has the general mandate in ordei to develop and implement national

poticies in terms of resources conservation of Palau, the enforcement and management
powers are extremely insufficient.

Division of Environmental Health and Sanitation (DEHS), Ministry of Health

DEHS is responsible for health related development activilies such as vector control.
DEHS is also involved in urban and rural sanilary improvement programs. Regarding
recent rural sanitary improvement programs such as healthy island program funded by

" the United States is vital,

St_a't_e' GOVemmehts _

According to the Palau Constilution, states are responsible for the management and
development of all resources from the land to 12 nautical miles as the exclusive owners.
On the other hand, the national government retains ils control over the resources that

- beyond 12 nautical miles from the shoreline. Each slate in general has the following

main tasks in terms of management and conservation of the natural resources:

* Establish regulations and a permitting system for the marine and fand resources;

* Prohibit iltegal harvest or catches for land and marines resources through the
state conservation enforcement program;

* Establish zoning and other regulations in order to limit and control the
development activities on the stale land, and

+ Promote sustainable development of resources in order lo maximize economic
benefits to the state.

Howevér, actual resource management powers are depended on the state.  For example,
only Ngalpang, Melekeok, and Ngchesar State have complele decision-making power
concerning conservation and management of the natural resources. On the other hand,
most of the states in Palau have strong influences from the traditional authorities such as
chief and clans ' '

Tradltlonal Aulhonhcs

 In the past, traditional leaders (chiefs) were the strongest stakeholdess of both land and

marine resources. At present, although much of the powers have been taken over by
the national and state governments, the Palau Constitution grants the chiefs considerable

- authority to continue in their traditional roles not only for environmental management

but also for many govemment affairs in Palau.

For example the chiefs of Kayangel and Ngarchelong togclher put a seasonal closure

area (bul) on reef channels known o be spawning grounds for groupers and other

~ fishes.
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Other Organizations
Other organizations have very important roles for environmental conservations and
management especially for natural resources conservation planning in Palau,

United States Department of Agriculture (USDA)

USDA has two field offices in Palau; Natura! Resource Conservation Scrwc:cs and the
Rural Development Services. Especially in the Natural Resources. Conservation
Scmces -are much involved for land conservation activities in Palav. In terms of
conservation fields, USDA conducted soil and, vegetation surveys during late 1970’
and 1980%s. 1In 1999, one mangrove specialist by USDA conducted detailed mangrove
survey in whole Palau region.

The following Non Government Orgamzahons (NGOs) have very lmporlanl roles
especially for enwronmental conservation in Palau,

Palau Conservation Society (PCS) '

PCS is the most vital-in terms of environmental conservahon and management wnh
involverient of local communities in Palau. PCS has also strong partnerships with not
only local community, but also govemmcntal agencws and international scientific
organizations.

The Nature Conservancy (TNC} o -
TNC has a ficld office in Palau. The office has focused on providing technical
assistance for marine and terrestrial environmental conservation and capacity bmldmg

by supporling to its focal parmers such as PCS, and Koror/Kayangel States.

Cntlcal Envnmnmental Issues

-Présent critical environmental issucs and lhelr reqmred counter measures in Palau could

be semmarizéed in Table 7.4.1.
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“Table 7.4.1 Critlcal Environmental Issues and Required Countermeasures

contamination relaléd to wasles

dump site in Kosor

| Poliution and health risks related
to human wasle, especially in rurall-

aeas

|- Poftution potential retated to

Inappropriate of used oil dispasal

Environmental Impadis ltems Cnt:ca! Environmentd Issues Required Countermeasures
Sail erosion from the upland areas |- Implement integrated watershed
and sédimentation on th reef management focus on fand
¢aused by development aclivites | conservation such as replanting
I - such as Compact Road on steep areas
ﬂuﬁsﬁwmr“a‘m andwalerl  sonstiyction in Babeldaob - Conduet waler quality monitoring
- Soil erosion and water pollution for assessing pollution risks as
risk caused by conslruction of . one of the measutes of integrated
candidale capita! site In Melekeok |  walershed management
Stale ‘
Reef delerioration caused by Decenlratize diving spots and
human pressures such asdiving” |~ enhanée the conséervation
o activities manners of diving activities
nalﬁ?;mfrfnfﬂhﬁﬁ:d by - Reef deleridration caused by + Conduct a cooperalive study for
natural threats such as recent natural impacts on the reef with
bleaching and crown-of-throne néighboring countries to consider
outbreak the effeclive countermeasures
- Deoréass in habitat areas of - Implement effective management
whiqua spécies caused by ) of the prionity preservation and
developmént activities as well as conservation areas
' . intrusion of lourists orlocal - §- - Implementintégrated watershed
Habital Threals peoples management focus on mangrove
Degrade ecological and nurser)r ' oonservauon
functions of mangrove fof marine
habitats _ D,
Risks of waler and soit - Improve garbage cillection
dontamination due 16 lflegal * - system and strengthen prohibition
dumping on the land andin the - of llegal dumping and péople’s
sea by Insufficient garbage . awareness for the waste reduction
collection and people’s awareness |~ {conduct comprehensive sofid
Risks of water and soil wasle managément froject)
coatamination due to - .~ Conduct approprate closure of he
High risks of water and soil inappropriate management and existing dump site in Koror and
insufficient capacity of the existing |~ develop a new landfill site

“assess the poltution impacts
-~ Consider effective reuse o

{conduct comprehensive solid
wasle management project)
Strengthen waler quality
monitoring in rural areas for

Source: JICA Study Team

7.4.1 Terrestrial Environment

-

Soil Erosion and Sedimentation

recyding of used ol

Most of the soils especially on Babeldaob Island are hlghly erodible, Heavy rafnfall and

- these highly erodible soils have resulted in major erosion events, if effective prevention

measures have not been conducted in COI]_]UI!CHOII with developmcnt prolects

It is recently reponed that evidence of soil erosion on 'Babeldaob Island has been

“observed along the existing unpaved dict roads as well as inappropriate ‘construction

sites -of the Compact Road. Deforestahon ‘due’to ‘developraent - activities and

, _dlsturbances to the land and soil, whlch left i in unvcgetatcd Aarea, may promote erosion,
: _'espe(:lally during pcnods of heavy ramfall :

“In addition, sedimentation resulting from lhrs érosion can Smother mangrove forest
habitat and have an adverse impact on the reef in Palau.
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Habitat Threats

The status of terrestriat specnes is strongly determined by the availability of adequate
habitat. Alihough litlle is known aboul the quantily of terrestrial habitat, which has
been extinel, it is understand that the chance of waltch the unique species has been
decreased zecently.

In terms of terrestrial hakitat in Palau, decrease in unique bird populations is a major
issue in Palau. The adverse impacts by development activities on uplands limits the
habitats of forest birds. Also, tourist’s pressures on small islands such as Rock Island
has resulted in disturbance of unique birds such as Micronesian Megaspore habitat area.

Coastal and Marine Environment

Deterioration of Reef by Natural and Human Th_reals

The main causes of deterioration of reef of Palau are natural threat and human pressures.
It is reported that high densities of crown-of-thorns have been reported often around
Palau’s reefs since 1990's. Some rcefs arcas of Palau have been devastated by
crown-of-thorns are not able to recover at present.  Also, after the coral-bleaching

-¢vent 1998, crown-of-thorns has been targeting the remaining corals.

On the other hand the congeslion and the inexperience of many divers is resulting

damage to the reefs of some diving points from both anchors and divers colliding with
the corals.

Furthermore, presently, unique marine species such as dugong are seldom to watch in
the reefs of Palau, It is reported that the noise from speedboal engine is one of the

significant adverse lmpacls for dugong.

Degradation of Ecological Functions of Mangfov‘es

Mangrove serves as a setlling and fillering ground for waters ¢éntering lagoons.
Healthy mangroves help to sustain coaslal environments by preventing the intrusion of
excess sedimentation into coastal waler, which may damage fish and other marine
species.  Also, mangroves provide a habitat for important subsistence and commercial
marine resources such as inshore fishes and mangrove crabs.

AilhOugh Palau abounds with mangrove and had been relatively protected, the recent
primary loss of the mangroves is attributed to coastal developmenl activities related to
infrastructure developments along coastal shorelines, especxally in Babeldaob Island

_ and Koror State.

Livin'g Environment

~ Water and Soil Contamination R:sks related Solid Wastes

Presenlly, public work depactment of Koror sfate goVemment is respon51ble for the
collection, hautage, and disposal of the solid wasté, which genératéd from households,

~ commercial facilitics, and institutional facilities. However, the present solid waste

col!ecuon system is inappropriate and insufficient, such as no segregallon of the waste
in Koror State as well as the whole Palau region, . - :

The existing’ dumpsnte in Koror is almost full and is not managed properly Also, thcre
1s no intermediate facility in Palau.  Although solid waste from households is éollected -
in Koror State, many wastes are scaltenng around the town. Illegal dumping is found
not only on the land, bul also in the sea. . S

In terms of other stales, there is no managed dumping site. For example, mixed garbage,
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including old car, old refrigerator ate dinmped close to coastal area in Peleliv.

There are high pollution risks by the wastes such as water pollution and soil
conlamination,

Pollution and Health Hazard Risks related to Wastewaler and Human Waste

The other pollution risks related to wastewater and human wastes should be considered.
Koror State has waste waster treatment plant in Malakal Istand.  Although there is few
data in terms of wastewater quality in Palav, there are some water quality pollution risks
according to a limited monitoring for the receiving water from Malakal wastewater
plant in 1998 by EQPB. Also, it should be considered pollution risks by the
wastewater discharges into the sea from the vessels especially in Malakal Port.

With respect to a risk related to human wastes, Bureau of Public Iealth reported that
health hazards poscd by human waste facilities, such as privies in some rural states in
1999, Most of the rural states uses septic and latrine systems for human wastes. In
general, a condition for the proper operation of these systems must be properly sited and
have a sufficient depth of unsaturated soil between the bottom of the infiltrative surface
and the top of the high water table. As the condition could not be confirmed in most
of the houses in those rural states, contamination of the surface waters and ground water
may occur. There are high pollution and health risks related to wastewater and human
wasles. Al first, it is need to strengthen water quality monitoring especially in rural
areas to assess the water contamination symptom.

Pollution Potential relaied to Used Oil Disposal

‘Vehicles in Palau have been drastically increased in recent years. With the increase in

the vehicles, pollution risks refated to the used oil will be one of the critical
environmental issues in Palau. Although Aimelitk Power Plant has a facility that
process used oil as fuel for the diesel engine generator, over 500,000 gallons of the used
oil, which cannot be processed due to the sludge is stored at Aimeliik Power Plant.

Furthermore, there is no facility in automobile shop in Palau in order to dispose the used
oil properly. Tt is reported that the used oil are discharged into rivers and sea in Palau.
This will be one of the main causes for water pollution in Palau.
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INFRASTRUCTURE

Land Use Plan
Existing Land Use

Koror State

Population '
Land use palterns in Koror State and other states are quite different. 76% of the total
population in Palau is living in the Koror State due (o urbanization tendency over the
past period. Table 8.1.1 shows the population and dénsity by major residential block
in the Koror State. The population in the Koror State reaches a ceiling from a
viewpoint of population density, as high as 40 persons per hector since there is little
land available for residential development due to steep topographic feature and
existence of forest. Most major blocks have the simitar population density ranging
from 30 to 50 persons per hector. '

Table 8.1.1 Poputatlon by Vlllage in Koror

: : Dens1ty
Village __ Popu!ahon Area(ha) (perso 'ha)
1, |Ngemmid 1. 603 ki 163
2 |Ngerchemai 1,419 . o
3 |Lebukal 650 . 58 463
4 IMeketil - : 54 .
5 [Dngerongel | - 513 - 15 | - - 342
6 |ikelau 3N 13 285
7 lidid - 667 20 334
8 {Ngerkasoaol 721 19 319
9 |Ngerbeched 1,646 23 716
10 |Eang 256
11 |Meyuns 84 4 30
12 iNgerkabesang 303
13 |Madalai 3642 76 479
Koror - 12299 305 403

Source: Population Ceesus_ (1995_)
The future population in the Koror State is for‘ecas_{ed.in Table 8.1.2.

Table8.1.2 Future Population InKoros <~~~ '
(Unit: Popitation)

995 | 200 | 2005 | 200 | 0% 2020
2290 | | T 1er®] T wwsl w19

: Souroe‘ JICA Study Tear'n

: Accerdmg to the populatlon forecasl !he populat10n in Koror State will i increase toward
. the year 2005 and is expected to decrease to around 14,000 in 2020 due (o the relocation
- of the national capital and job generation by the laige-scale tounsm development in the

remole area,” Kayangel, Ngarchelong and Peleliu States. ' It is obvious that the
relocation of the current national capital to Melekeok State and tourism.development is
expected to greatly contribute to eqml:bnum development in Palau.  In addition, this is
also effective to ¢ontrol the population pressure in Koror State.
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Flgure 8.1.1  Population Forecast

Yoar

1995 2000 2005 2010 201% 2020
Year

Source: JICA Study Team

' Fxnstmg Land Use

The land use pattern is rather simple because of its small populahon size (see Figure
8.1.2). Commerciat and business function is concentrated alongside the national trunk
road passing through from the west to the east in the center of the Koror Island, Most
governmentat offices currently located in the center of the populated area, Small
bunch of restaurants and souvenir shops mcludmg Nikko Hotel and Palauan Pacific
Resort Hotel can be observed here and there in Koror State.  Other area is occupied as
relatively low-deni:.ny residential areas,

On the other hand Malakal Istand is characterized as port and related fand use including
warchouse, industrial area and so forth.

Other States

Location of Villages in the Babeldaob Island is very limited duc to inadequate
infrastructure facilities such as water, hospitals and school. In addition, the past
population decreasing accelerates the unification of the villages. Figure 8.1.3 shows
the current major villages distribution in the Babeldacb Island,

In the meanwhite, almost all of villages in other island states are unified into one village
at this moment. :

Legislative System

Title 31 regulates the matter of land use mcludmg eslabhshment of planning
commission and land. zonmg system. However, these is no- zomng system except
Koror State in Palau. Even in Koror State, the latest mastes plan was formulated in
1976 but it is out-dated now and no zoning code and subdivision law has been enacted

:by Korot Stale as of June 1994 accordmg to the Koror Zoning Law, Division 3. . The
- planning commissions were established in several slates buf most sfates are under
- consideration at present.  The Govémmental budget in order to formulate a master plan
- is prepared for all the states these days and some states set about this.
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Source: JICA Study Team

Figure 8.1.2 Existing Land Use in Koror State
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Flgure 8.1.3 Major Villages Distribution In Babeldaob
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Current Problems and Issues

Problems
Problems and issues on land use is summarized as follows:

Koror State

+ Population density is very high in comparison with other states and residential
environment and water supply, solid waste management and traffic congestion
become worsened;

* Infeastruclure and utility facilities havc been expanded with a view to meet
population pressure over the long period;

¢ Well-planned open spacelgreen space cannot be prowded This brings about
tack of amemly,

» There is no master plan available to indicate future land use, so that area
development is not well controlled, and

*  There is no uniform building code commonly applicable in Palav.

Babeldaob Island
. Populahon in the most villages is ranging from 30 to 250 on avcrage, 50 that
economic activily is in active and full scale lnfraslructure development is
difficult; and .
+ Houses in villages are located in piece here and thcre, 50 thal infrastructure and
utility facility development becomes inefficient and costly.

Development Issues
Development issues are summarized as follows:

Koror Stale

*  Population control to prevent living enwronment from degradatlon is essential;

*  Amusement facility development including beautification from a viewpoint of
townscape as a gateway of tourism activities should be provided,

*  Pedestrian facility development for convenience of tourists should be provided,
and

*  Formulation of land use plan (zonmg map) and related codes such as building

~code is essential.. :

Babeldaob Island and Other States
* _ Formulation of zoning system for both enwronmental preservat:on and control
of haphazard development

’Ilmnsportatlon
Road

Current Conditions

The roads in Palau are ¢lassified into three categories that are national road, state road

and others, The national road compnses backbone roads connectmg the - Malakal,
Ngerekebesang and Koror Islands in Koror State, and a ring road in the Babeldacb
Island. The national road in the Babeldaob Island has been deteriorated and only
4-wheel-drive vehicles can pass through, since almost all of the national roads are earth
and gravel roads with stéep longiludinal gradients and narrow width. . Consequeatly,

-8_-_5
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traffic is very small. On the other hand, all national roads in Koror State are
constructed in paved standard and saturated showing as many as 1600 vehicles per peak
hour.

In terms of the state roads exccpﬁ in Koror Stale, almost all of the roads are also carth
and gravel standard and traffic is very small,

Table 8.2.1 sets forth the existing road length by state,
Table 8.2.1 Existing Road Length

. {Unit: mile)
Stales Asphalt Coral Did Tolal

Aimediik N - & 1
Airai 33 5 5 133
Angauf 108 108
Halohobet 2 2
Kayangel 2 2
Koror 12 23 : H3
Melekeok 25 4 0 165
[Naaraard 31 5 146
[Ngarcheiong 2 7 i 10
Noardmau 2 4 6
Ngalpang 3 12 15
Nochesar - - - [H 6] . 10
Ngeremlenqui 31 - 15 18
Ngiwal 3 ' 3
Peleliu 24 24
Sonsorol ' 2 _ 2
Tolal - 328 7121 635 - 1795

Source: National Master Development Plan, Office of Planning and Statistics

Major On-going Projects

. The prevailing most important road pm]ecl is the Compact Road, which w:ll connect all

states in the Babeldaob Istand with a total length of 53 (85km) miles. The construction
work was recently in place and is expected to complete within three (see Figure 8.2.1).

KB Bridge c_ons(ruciion, which funded by the Japéinesé grand aid is another notable
project and is expected to complete by the year 2002, .

Traffic Demand

Cﬁrrent traffic volume on the national trunk road in the center of the Koror Island is

- around 20,000 vehicles per day, which is almost ‘équivalent to capacuy of the road.

Moderate traffic growth is anticipated since the population will ‘not increase in Korot

State due to relocation of the new national capital and large-scale tourism development

in Kayangel, Ngarchelong, and Peleliu States. In addition, current high car ownership
may be also another factor not to increase the traffic volume in the future,

Moreover, the Reef Road functions as a bypass r_outc to the n_a_tu‘mal trunk road in the
Koror Island.  Although exact traffic volume, which will diverge to Reef Road, cannot
be forecast at this stage, around a 20-30% of diversion ratio is approximafely expected.
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Figure 8.2.1 Compact Road
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