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1. Executive Summary
2
The goal of this project is to develop the Palau Blue Gold Resort covering a total area of 51,224.27 m of
previously used farmland bordered by agroforest, upland forest, swamp forest and mangroves. The area now
consists mainly of savannah vegetation. The site is located in the Ngermiich, Ngeruluobel Hamlet, in Airai
State. The proposed development site and the surrounding terrestrial areas have begun to experience increased
levels of development for housing, farming, and commercial business. The total project cost is estimated to be
$48.6 million. The Resort will include the following infrastructure: There will be two hotel buildings for guest
2
rooms; Hotel-A will have 146 rooms (106.2.3 m ) for 292 people and Hotel-B will have 154 rooms (100.67
2
2
m ) for 308 people. There will be 42 two-story Villas (27.9 m ) built to accommodate 84 people. The first
floor of each villa will have one larger room, and the second floor will have two smaller rooms. There will be
2
342 rooms proposed for this site. Labor and staff rooms will include dorms on property (1,573 m ). The
dormitory will be divided into four parts with 5 rooms per an area. Each room will accommodate 8
engineers or employees. A total of 160 staff members will be accommodated during and after construction. The
2
2
project proposal includes; a lobby, boutique shops, a restaurant (2,160 m ), a coffee shop area (990 m ), a
2
2
2
swimming pool (790 m ), and a gym (336.65 m ). A parking area (6,307.73 m ), will be built to
accommodate 324 vehicles. Guard rooms will be stationed near the roundabout road for security. Each building
and villa will be equipped with solar panels to reduce energy use and costs. Furthermore, all buildings will have
basic safety and fire hazard security including fire exits and extinguishers.
The water demand required is two tons per day with 227.1 liters/day allocated per each person. There are
natural water sources that can be tapped to provide water to a certain degree. A water catchment system, water
tank and public water lines will also be utilized.
This property will make use of an Immersed Membrane Biofilm Reactor Process System in order to reuse gray
water. The application of this system will produce superior effluent quality (liquid waste or sewage discharged
into the river). This advanced treatment can be used for non-potable (not drinkable) domestic purposes such as
laundry, plant irrigation and for toilet facility use. The low-discharge goal allows water to be reused rather than
be discharged into the local streams. The goal, in coordination with the local villages, is to reach a zerodischarge target. Water will be directed to the sewage treatment plant on property to undergo the membrane
biofilm reactor process where solids and liquids are separated, grease is removed and water is equalized.
Multiple sewage treatment systems will be built including seven small systems and four large systems. The
seven smaller systems will service the villas. One system will serve two villas which consists of six guest
rooms. There are more than enough sewage systems for all the villas. The four large sewage treatment systems
will service the other large buildings on the property. System A will provide sewage treatment for building 2A,
System B will service the restaurant, gym and swimming pool. System C will service building 2B, and System
6
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D will service the dormitory, laundry area and storage area.
Pipes from these systems will lead to one large leaching field which is an area raised up by 6 meters with
retaining concrete walls on all four sides. Inside is different sized gravel which allows used water to be filtered.
The spot chosen for the leaching field is naturally downhill, thus allowing gravity to take its course and easily
drain water to the area for filtering.
An estimated 0 to 500 cubic yards of fill will be used. There will be an onsite immersed Membrane Biofilm
Reactor Process system for the treatment of sewage. Solid waste will be taken to the Airai Landfill. The
area has been farmland and now consists of savanna vegetation. The site is bounded by two blue water streams
separated by a central ridge to the north and south with lowland forests surrounding the area and swamp forests
to the south. The compact road is the boundary with mangrove forests along the northwest and western
boundary of the site.
The project will use agricultural land for commercial development. There are wetlands including streams,
swamp forest, freshwater marsh, and mangroves along the boundaries of this site. The land is formally a
lowland forest that had been cleared for farming. The farm has since been abandoned and the majority of the
area is comprised of weedy plants. The site is bounded by two blue water streams to the north and south. There
is a 75 feet buffer set along both sides of the stream as recommended for the scope of this project.
EQPB laboratory conducted in-field water quality testing and collected water samples for laboratory testing.
The majority of the site is grassland or former farmland that has been abandoned. Typical lowland forests
surround the site. The Compact Road is roughly 100 m away from the proposed development site and therefore
accessible. The terrestrial area within and around the proposed development site consist of over 148 species of
plants from 71 Families. We observed a total of 29 species of plants at or near the site of which 22 were
endemic (endemic means a plant is only found in Palau). In addition to the native species, at least 7 introduced
species were observed at the site. The site had a few very invasive trees and plants that should be removed,
especially the Acacia auriculiformis trees.
Ngermiich is home to at least 19 species of birds representing 16 families including large populations of the
endemic fruit dove Ptilinopus pelewensis (biib). Prior to measuring the trees, birds were visually counted. The
surveys were conducted in the afternoon to ensure that we captured all the bird species that potentially use the
area. Other bird surveys were conducted in the early morning on the next day. The birds included the following
11 endemic species: the threatened fruit dove, Ptilinopus pelewensis (biib); the Micronesian Starling, Aplonis
opaca (Kiud); the Micronesia Myzonela, Myzomela rubrata kobayashii (Chesisebangiau); the Morningbird,
Colluricicia tenebrosa (Tutau); the Palauan Bush Warbler, Horonis annae (Chesisebarsech); the White-tailed
tropic bird, Phethon lepturus (Dudk); and the Dusky White Eye, Zosterops finschii (chetitalial); White Collar
Kingfisher, Todiramphus chloris (Tengadidik); the Palau Flying Fox Pteropus pilosus (Olik); The chicken,
Gallus gallus (Malk); and the Black headed Munia, Lonchura manacca (Kanaria).
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During the month of December, 2017, the BEHST team interviewed 15 men (ranging in age from 25 to 70
years) and 9 women (ranging in age from 17 to 60) either in person or by phone. Overall 24 people were
supportive of the project. The majority of those interviewed saw it as an opportunity for employment and a
good opportunity for the Airai economy. There was concern from one man that the traditional village situated in
this area would cause some conflict due to land disputes. Three people were adamant that a public hearing about
the project take place. The majority of the people were primarily concerned with the wastewater system
proposed for this site. One man in his early 40’s noted the failure in Melkeok in regards to wastewater and does
not want the same thing to happen in Airai. Another woman in her early 30’s wants a well-designed wastewater
management system that is suitable for the surrounding environment. One man in his 50’s supported moderate
development on the site. Another man in his 70’s suggested we work with the Airai government to connect the
tertiary wastewater system to Airai residents. Recommendations for this site, based upon the findings of this
assessment include the following: an environmentally friendly wastewater system, solar panels, and
mindfulness during construction to ensure protection from erosion and terrestrial runoff. It was also
recommended that hotel guests and tour guides be made aware of local fruit trees and herbs in order to protect
the surrounding areas.
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2. Introduction
2.1 Identification of the Applicant
The Applicant is Palau Blue Gold Investment Corporation that has a lease with Airai State Public Lands
2
Authority. The Applicant proposes to develop a Palau Blue Gold Resort covering a total area of 51,224.27 m
of former farmland bordered by agroforest, lowland forest, swamp forest and mangroves in the Ngermiich,
Ngeruluobel Hamlet, in Airai State.
2.2 Identification of the Environmental Assessment Company that Prepared this EA
This Environmental Assessment was prepared by Belau Environmental and Health Solutions & Technologies
(BEHST), Inc. The BEHST, Inc. team includes members with backgrounds in Meteorology and Water
Management; Archeology and Education; Biology, Environmental Health and Public Health. BEHST, Inc. also
sub-contracted professionals (Biology and Marine Science; Chemistry and Ecohydrology backgrounds) to
carry-out the Terrestrial Survey and the Stream Assessment survey. All team members and sub-contracted
consultants are qualified professionals practicing in Palau with degrees and work experience. The team leader
is J. Maireng Sengebau, MPH, Founder and Principal of BEHST, Inc.
Table 1: EA Process Documentation Summary/Timetable of Activities Performed for the EA of the Project
Activity
Dates

Meetings with Palau Blue Gold Investment Corporation
representatives

August 02, 2017
September 6 & 25, 2017
October 03, 2017
November 15 & 29, 2017
December 10, 11,13, 2017

Ngermiich terrestrial survey

September 4 & 9, 2017

Ngermiich soil and vegetation maps

September 12-14, 2017

Ngermiich hydrological survey

September 22, 2017

Scoping meeting with EQPB

September 28, 2017

Ngermiich historical site survey

November 16, 2017

Ngermiich stream water sampling

December 01, 2017
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o Ked residents
o Kesebelau residents
o Ngetkib residents
o Ngerusar residents
o Ngerikiil & Ikoranges residents
o Ngmall residents
o Ochelochel residents
o Ordomel residents

December 06, 2017

Environmental Assessment Write-up

November 24-May 14, 2018

BEHST, Inc.

2.3 Summary List of assessment methodology used for the land-based and water-based assessment of the
project.
Belau Environmental and Health Solutions & Technologies conducted 6 site visits to assess existing physical
and biological conditions on site. The BEHST Inc. team used digital 1983 USGS and USDA Soil and
Topographic Maps, Arts and Culture Maps, a 1994 Site Aerial, and a 2006 QuickBird Satellite Imagery
provided by Google earth and PALARIS to delineate habitats including wetland areas, soil types, and cultural
sites.
2.4 Terrestrial and Freshwater
1. Preliminary walk along the site and adjacent areas and an assessment by foot to record the biota
observed.
2. Qualitative assessment of vegetation on site photographing vegetation and generating a checklist of
species
3. Water quality testing of two stream bordering site
4. Bird protocol of EQPB
5. Four survey areas within and outside the site perpendicular to the streams
2.5 Goal and Objective
During October 2017, Palau Blue Gold Investment Corporation requested that Belau Environmental and Health
Solutions & Technologies Inc. conduct an Environmental Assessment to develop a Palau Blue Gold Resort in
Ngermiich, Ngeruluobel Hamlet, Airai State. The Goal of the project is to develop a Palau Blue Gold Resort
2
covering a total area of 51,224.27 m of former farmland bordered by agroforest, forest and swamp forest and
mangroves at the Ngermiich site. The objective is to successfully complete all national requirements to
implement this project through the completion of an Environmental Assessment with the following scope of
work which includes the following deliverables:
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General Distribution of Habitats and Habitat map
Limited water quality
Information on species abundance and status
An assessment of sensitive habitats and corridors
Sensitive species
Impacts on the site
Alternatives
Mitigation measures

2.6 Location of project
The site is located at Ngermiich, Ngeruluobel Hamlet in Airai State, along the southwestern coast of Babeldaob
Island. (Fig. 1-3) This area was previously a lowland forest converted into farmland that was later abandoned.
The area consists of savanna type land with grassy plants. There are two blue line streams bordering the north
and south boundary that converge in the west.

Figure 1: Site map showing site with yellow marker along the southwest coast of Airai State, Babeldaob Island

Figure 2: Habitat Map showing survey sites surrounded by lowland forest. Ngermiich, Ngeruluobel Hamlet, Airai State. Google Earth
imagery
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Figure 3: Topographic map showing proposed site bordered by two blue streams in red

2.7 Total Area to be disturbed by the project
The Resort will include the following infrastructure: There will be two hotel buildings for guest rooms; Hotel-A
2
2
will have 146 rooms (106.2.3 m ) for 292 people and Hotel-B will have 154 rooms (100.67 m ) for 308
2
people. There will be 42 two-story Villas (27.9 m ) built to accommodate 84 people. The first floor of each
villa will have one larger room, and the second floor will have two smaller rooms. There will be 342 rooms
2
proposed for this site. Labor and staff rooms will include dorms on property (1,573 m ). The dormitory will
be divided into four parts with 5 rooms per an area. Each room will accommodate 8 engineers or employees.
A total of 160 staff members will be accommodated during and after construction. The project proposal
2
2
includes; a lobby, boutique shops, a restaurant (2,160 m ), a coffee shop area (990 m ), a swimming pool (790
2
2
2
m ), and a gym (336.65 m ). A parking area (6,307.73 m ), will be built to accommodate 324 vehicles. Guard
rooms will be stationed near the roundabout road for security (See Figure 4).
Each building and villa will be equipped with solar panels to reduce energy use and costs. Furthermore, all
buildings will have basic safety and fire hazard security including fire exits and extinguishers. The water
demand required is two tons per day with 227.1 liters/day allocated per each person. There are natural water
sources that can be tapped to provide water to a certain degree. A water catchment system, water tank and
public water lines will also be utilized.
The proposed development will use a MBR system for water and sewage. This system will allow for the reuse
of gray water. Multiple sewage treatment systems will be built including seven small systems and four large
systems. The seven smaller systems will service the villas. There are more than enough sewage systems for all
the villas. The four large sewage treatment systems will service the other large buildings on the property.
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System A will provide sewage treatment for building 2A, System B will service the restaurant, gym and
swimming pool. System C will service building 2B, and System D will service the dormitory, laundry area and
storage area.
Pipes from these systems will lead to one large leaching field which is an area raised up by 6 meters with
retaining concrete walls on all four sides. Inside is different sized gravel which allows used water to be filtered.
The spot chosen for the leaching field is naturally downhill, thus allowing gravity to take its course and easily
drain water to the area for filtering.

Figure 4: Master plan for Palau Blue Gold Resort

2.8 Project Cost
The total project cost is estimated at $48,688,000 (See Attachments project cost for detail)
13
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3. Project Alternatives
3.1 The alternative of no action
The site could potentially be re-established as a farm or homestead for farmers to provide food security for
Palau.
3.2 Alternative sites
The lease holder has no alternative site.
3.3 Alternative and equally suitable projects, methods or processes
BEHST has the following recommendations for methods and processes: 1) Ensure that vegetation removal does
not reduce the diversity of trees that exists. 2) Proper storm water control measures need to be deployed to help
reduce soil erosion. 3. Use of silt fence, ponding basins, sediment socks, and scheduling of land clearing can
help reduce soil erosion. 4) Avoid disturbance of the lowland forest, swamp forest, streams and mangroves. 5)
Do not further hinder natural stream flow in this area. 6) Maintain riparian vegetation along the sides of the
streams. 7) Develop the site in phases and focus on the high-end units first and market the site for high-end, low
impact guests who respect the environment and culture of Palau.
4. Description of Environmental Setting
4.1 Physical Environment
Previous Impacts
The proposed project site is an abandoned farmland that has been farmed since the Japanese Administration in
the 1930-40’s. The site includes sensitive forests and wetlands.
Physical structures
The Ngermiich site had no physical structures remaining.
4.2 Biological Environment
A Biological Overview
The land was formerly a lowland forest cleared for farming activities and water extraction from the stream
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along its northern border. This farm has since been abandoned. The vegetation is typical vegetation with weedy
plants. Forests and farmlands are important habitats for flora and fauna as well as nursery areas for young
organisms. Forests serve as carbon sinks and provide resources for food, shelter, medicine and simple beauty
that we can enjoy. The forests of Airai are in danger due to interferences from communities to build more
infrastructures to accommodate its increasing population. Currently, much of the forests and farmland adjacent
to this project site has been impacted by residential and commercial development. These impacts occurred over
at least 100 years of development in Airai. The adjacent mangroves provide additional habitat for the
endangered crocodile, as well as fish and invertebrates that travel up the nearby channel. However, the natural
productivity and inhabitants of this habitat diminished due to past impacts to this site. Airai has limited
alterative areas for commercial development. The area is known for farming.
Water
There are two blue line streams bordering the site to the north and to the east. A 75-feet buffer was set along
both sides of these streams. There are water sources that can be tapped to provide water to the proposed
development site but there is a need to consider the amount of water that can be extracted to ensure that it will
not affect the health of the streams and other associated habitats the require water input. Other sources of water
include public waters fed by pipes and rain water collected by water catchment tanks.

Figure 5: Public Water Lines
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Figure 6: Water purification tank on proposed site

Water Quality
Water Quality
Water standards were taken from The Environmental Quality Protection Act, Chapter 1. The classification of
water use recognizes two classes of fresh water. Class 1 is water used as a drinking water supply, food
preparation, and compatible recreation activities. Class 2 pertains to water used for bathing, swimming and
compatible recreation and agricultural irrigation.
Surface water and rainwater will be pumped into the water purification area (see fig. 6) where it will be purified
for use and pumped to buildings ZA and ZB using gravity flow.
On December 1st, 2017, Metiek K. Ngirchechol from the EQPB laboratory, conducted a field water quality
testing and collected water samples for laboratory testing. The team worked at 5 stations (Locations 1-5). Please
Refer to Table 2 below. In the field, salinity, pH, dissolved oxygen, conductivity and E. coli were measured
using YSI 556 Multi-parameter Meter. Turbidity was measured in the field using the 2100P Hach Turbidimeter
using EPA 180.1 method. In the laboratory, an Incubator 35.0 +/-0.5 Celcius Method was used to measure
bacteria levels of E. coli. The results show finite levels of E. coli.
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Table 2: EQPB Water Quality Test Ngermiich, Ngeruluobel Hamlet, Airai State

Soils
There are 7 soil types found on this site of which Ngatpang silty clay loam represents 75% of the soil type
within the proposed development area. Refer to Table 3.
The seven soil types on site are as follows:
622-Oxic Dystrudepts, 2 to 12 percent slopes
623-Oxic Dystrudepts, 12-30 percent slopes
626-Ngatpant silty clay loam-12-20 percent slopes
613-Babelthuap-Ngardmau-Typic Udorthents, undifferentiated group- 6 to 12 percent slopes
602-Aimeliik silt loam- 12-30 percent slopes
601-Aimeliik silt loam-6-12 percent slopes
618- Mesei-Dechel complex-0-2 percent slopes
Table 3 below indicates the area each soil type covers, the percent of the total areas, and its suitability for
development including sanitary facilities or septic systems taken from the Palau Soil Survey available on the
following website: http://soils.usda.gov/survey/printed_surveys/. The survey indicates that most of the soil is
very limited and requires proper engineering to overcome the soil limitations. The majority of the site is
grassland or former farmland that has been abandoned.
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Table 3: Soil Types for the proposed site
Soil Type

622

623

626

613

602

601

618

Total Area (acers)

3.6

1.2

1.7

1.0

1.0

0.3

3.2

Percent %

29%

10.1%

14.1%

8.3%

8.6%

2.2%

26.4%

Suitable for

Very

Very

Very

Very

Very

Very

Very

development

Limited

Limited

Limited

Limited

Limited

Limited

Limited

Sanitary facilities

Very

Very

Very

Very

Very

Very

Very

or septic systems

Limited

Limited

Limited

Limited

Limited

Limited

Limited

Figure 7: Map of soil type within and around the proposed development site.

Vegetation

Vegetation Type
Barren Land-Abandoned farmland
Lowland forest
Mangrove
Swamp Forest
Figure 8: Vegetation Map for the site

Table 4: Vegetation type at site

.
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Terrestrial Species Diversity
The terrestrial area within and around the proposed development site consist of over 148 species of plants from
71 Families. We observed a total of 29 species of plants at or near the site of which 22 were endemic (endemic
means a plant is only found in Palau). In addition to the native species, at least 7 introduced species were
observed at the site. The site had a few very invasive trees and plants that should be removed, especially the
Acacia auriculiformis trees.
Tree volume
There are a total of 79 trees representing 29 species measured for diameter at breast height. The trees
Campnosperma brevipetiolata (Kelel a Charm), Manilkara udoido (Uduid), Horsfeldia palauensis
(Chersachel), and Garcinia matsuda (Tilol) had the top volume of biomass. The most common species found in
the proposed development site is Chersachel (Horsfeldia palauensis) followed by Uduid (Manilkara udoido).
Table 5: Summary Table for tree species with top biomass
Scientific Name

Palauan

DBH (Diameter at Breast Height) Cm

Rank

Number

Campnosperma

Kelel a Charm

127.9

1

7

Manilkara udoido

Uduid

52.9

2

8

Horsfeldia palauensis

Chersachel

41.1

3

14

Garcinia matsudai

Tilol

34.2

4

6

Pinanga insignis

Chebouch

26.8

5

6

Glochidion ramiflorum

Ngolm

25.3

6

7

Semecarpus venenosa

Tonget

21.2

7

3

brevipetiolata

Ground Cover
There were 10 species of tree saplings with 3 species (chertochet, kerdeu, and botang) that were not observed in
any of the survey plots.
Epiphytes
Over 8 types of epiphytes were recorded including ferns and flowering plants. Such epiphytes include the
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Mekekad (Lumnitzera littorea), Cheluu (Sphaeropteris lunulata), Chosm (Premna serratifolia
Lamiaceae),Tonget (Semecarpus venosa), Blacheos (Lamiaceae Gmelina palawensis), Ngolm (Phyllanthaceae
Glochidion ramiflorum), Chersachel (Myristicaceae Horsfeldia palauensis), and the Chebouch (Arecaceae
Pinanga insignis). These plants are all native or endemic to Palau.
Birds
Ngermiich is home to at least 19 species of birds representing 16 families including large populations of the
endemic fruit dove Ptilinopus pelewensis (biib). Prior to measuring the trees, birds were visually counted. The
surveys were conducted in the afternoon to ensure that we captured all the bird species that potentially use the
area. Other bird surveys were conducted in the early morning on the next day. The birds included the following
11 endemic species: the threatened fruit dove, Ptilinopus pelewensis (biib); the Micronesian starling, Aplonis
opaca (Kiud); the Micronesia myzonela, Myzomela rubrata kobayashii (Chesisebangiau); the Morningbird,
Colluricicia tenebrosa (Tutau); the Palauan bush warbler, Horonis annae (Chesisebarsech); the White-tailed
tropic bird, Phethon lepturus (Dudk); and the Dusky White eye, Zosterops finschii (chetitalial); White collar
kingfisher, Todiramphus chloris (Tengadidik); the Palau flying fox Pteropus pilosus (Olik); The chicken,
Gallus gallus (Malk); and the Black headed munia, Lonchura manacca (Kanaria).

Economic Value of Forest
The potential value of this site if it was reforested rather than developed over the next 99 years can be estimated
2

using a value of forests of $200,700/km /yr (Costanza et al., 1997). So, if one multiplied the total area of
2
2
2
0.051224 km (51,224.27 m ) x $200,700/km x 99years), the potential value is $1.02M in potential ecosystem

services to restore lost forest and retain the existing forest. The value of the land as an agroforest with
production of taro, fruit trees and other crops for food security needs to be estimated. The long-term value of
our resources and national policy for adaptation and vulnerability for Climate Change must be considered
during planning of development. Current national policy is to protect our forests and farmlands for food security
as Climate Change is predicted to cause more intense and frequent storms globally. Limited development that
blends in with the forest and includes reforestation of native trees as part of the landscape is recommended for
this site.
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Sensitive Habitats
Definition and Summary
All of Palau’s habitats and species within these habitats fall into the broad definition of sensitive coastal areas
because of Palau’s limited land mass. We prioritize sensitive areas based upon our evaluation of previous
disturbance, integrity, biodiversity, representativeness, occurrence elsewhere and value of wildlife corridors.
Our general definition of a sensitive habitat is an area that is rare in Palau or home to rare or endangered
species. The sensitive areas are the mangroves, swamp forest, lowland forest and farmland. All habitats need
protection as Palau faces the impacts of climate change and climate variability. During the 1997/1998 El
Nino/La Nina event, at least 33% of the corals died due to warming of the sea and there are constant fires
destroying forests in Babeldaob. During two major, super typhoons a large portion of forest was lost throughout
Palau. However, the area impacted was not estimated. Protecting our mangroves and lowland forests protects
our coastlines from the predicted increased frequency and intensity of storms and sea level rise. Climate Change
must be considered in all development activities along the coasts. The proposed project would mitigate impacts
by avoiding the placement of infrastructure where forests are growing and transfer trees and saplings that are
directly impacted.
Aquatic Corridors
The proposed area serves as a home to freshwater fish and macroinvertebrates and birds and bats. The
freshwater fish and invertebrates were observed in the stream along the northern boundary. Life cycles of many
depend upon access along the freshwater streams. The wetlands serve as refuge for fish and wildlife.
Macroinvertebrates reproduce and disperse their larvae that disperse downstream to the mangrove channel and
western lagoon. It is important to consider this during and after development to keep this ecosystems safe.
Rare, Endangered, Threatened, Sensitive or unique Species
All of Palau’s forests and wetlands are sensitive habitats with unique species. All native trees are considered
threatened based upon land use change within three generations of these species (Costion et al. 2012). Aquatic
ecosystems are threatened in Airai as a result of sedimentation from soil erosion, and contamination from waste.
It is important to move native plants to another location or nursery on site before earthmoving and retain a 75feet buffer of native vegetation along streams that border this site. Ngermiich's swamp forest along the north
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and south boundaries along the blue line stream included Stemonurus ammui (ngmui) the endemic Calophyllum
pelewensis and large Horsfieldia irya and the endemic Pandanus kanehirae. These trees are found primarily in
wetland areas and swamp forests, the least represented forest habitat in Palau. Ngermiich is home to at least 19
species of birds representing 16 families including the near threatened Gallicolumba canifrons (omekrengukl,
doldol), and large populations of the threatened endemic fruit dove Ptilinopus pelewensis (biib) and the bush
warbler Cettia annae (wuul, chesisebarsech).
The applicant should work with Bureau of Agriculture Forestry Unit to transplant native tree saplings to the
nursery or develop a nursery on-site with their guidance. The applicant should work with Airai State
Conservation to ensure the native plants along the buffer zone by the stream are effectively protected from
public access and invasive species. If possible, reduce the footprint of the earthmoving to avoid the loss of
forest plants.
4.3. Socio-cultural, economic and political environment
During December 2017, the BEHST team interviewed 15 men (ranging in age from 25 to 70 years) and 9
women (ranging in age from 17 to 60) either in person or by phone. Overall, 24 people were supportive of the
project. The majority of those interviewed saw it as an opportunity for employment and a good opportunity for
the Airai economy. There was concern from one man that the traditional village situated in this area would
cause some conflict due to land disputes. Three people were adamant that a public hearing about the project
take place. The majority of the people were primarily concerned with the wastewater system proposed for this
site. One man in his early 40’s noted the failure in Melekeok in regards to wastewater and does not want the
same thing to happen in Airai. Another woman in her early 30’s wants a well-designed wastewater management
system that is suitable for the surrounding environment. One man in his 50’s supported moderate development
on the site. Another man in his 70’s suggested we work with the Airai government to connect the tertiary
wastewater system to Airai residents. Recommendations for this site, based upon the findings of this assessment
include the following: an environmentally friendly wastewater system, solar panels, and mindfulness during
construction to ensure protection from erosion and terrestrial runoff. It was also recommended that hotel guests
and tour guides be made aware of local fruit trees and herbs in order to protect the surrounding areas. Residents
have noted the difficulty of disposing of solid waste in Airai in the past, thus this development intends to help
support the disposal of solid waste for residents.
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5. Impact Assessment
General physical, biological, health, and social impacts are the following:
1) Magnitude of Impact
2) Commercial development of forest, agroforest and farmland
3) Water quality
4) Sewage and Solid waste
5) Water and Land traffic
6) Aesthetics and land use planning
7) Introduced species
8) Health
9) Social-Economic

Impact 1: Magnitude of Project
2
The Applicant proposes to develop a Palau Blue Gold Resort covering a total area of 51,224.27 m of former
farmland bordered by agroforest, forest and swamp forest and mangrove at Ngermiich, Ngeruluobel Hamlet,
Airai State. The resort will include 388 rooms with a restaurant, boutique and coffee shops, dorms for staff, a
swimming pool and a gym. This is a large project for Airai State and the Republic of Palau with demand on
both state and national infrastructure and a need for an extended waterline to the site.
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Figure 9: Map of site showing resort structures

Impact 2: Loss of farmland and forest
2
The estimated area to be disturbed is nearly 51,224.27 m The project site and adjacent area supports over 164
terrestrial species of plants and birds. The site boundaries include swamp forest with native trees restricted to
these limited habitats that require protection and management. This was formerly a farmland that provided food
security for Palau. The Palau Climate Change Policy supports farming for food security and prioritizing
farmland for farming purposes. Whatever species of plants are disturbed during the construction phases will be
replanted and revegetated with flowers and fruit bearing trees.
Impact 3: Water quality and quantity
The project will make use of existing surface water to decrease pipe water usage as much as possible. The site
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will consistently reuse gray water to water plants and landscape in order to conserve water. Furthermore, in the
event of a drought, nearby residents will be able to tap into the on-site water tank as a resource. Water
purification system will be built near the dorm rooms. Water sources will include rain water, surface water
(streams) and public water. Structures on site include public water pipes and water catchment tanks.
Water standards were taken from The Environmental Quality Protection Act, Chapter 1. The classification of
water use recognizes two classes of fresh water. Class 1 is water used as a drinking water supply, food
preparation, and compatible recreation activities. Class 2 pertains to water used for bathing, swimming and
compatible recreation and agricultural irrigation.
Surface water and rainwater will be pumped into the water purification area (see figure 10) where it will be
purified for use and pumped to buildings ZA and ZB using gravity flow.
On December 1st, 2017, Metiek K. Ngirchechol from the EQPB laboratory conducted in the field water quality
testing and collected water samples for laboratory testing. The team worked at 5 stations (Locations 1-5). Please
Refer to Table 1 below. In the field, salinity, pH, dissolved oxygen, conductivity and E. coli were measured
using YSI 556 Multi-parameter Meter. Turbidity was measured in the field using the 2100P Hach Turbidimeter
using EPA 180.1 method. In the laboratory, an Incubator 35.0 +/-0.5 Celcius Method was used to measure
bacteria levels of E. coli. The results show small levels of E. coli.
Table 6: EQPB Water Quality Results
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Figure 10: Water purification area

Impact 4: Sewage and Solid Waste
The wastewater generated by human activities can pose a risk to aquatic ecosystems and species that are linked
to the heritage, culture and lifestyle of Palau. Wastewater must be collected from its sources using a conveyance
system to a centralized treatment plant. Pollutants can still remain damaging to the environment even after
passing through conventional sewage treatments. Municipal wastewater, including residential and commercial
wastewater is the major source of contaminants in the marine environment.
Public awareness of water quality problems usually focuses on surface contaminants which can be seen and
smelled such as garbage and petroleum slicks, or toxic wastes. Insufficient attention has been paid towards the
much more prevalent problems of excessive nutrient levels from sewage effluent for declining water clarity in
the coastal zone.
Most of the municipal wastewater is treated by reducing some of the oxygen demand, suspending solids,
phosphorus and sometimes ammonia and nitrogen to reduce the environmental impact on the receiving aquatic
ecosystems. To do that we must be able to design and build a sewage system that does not impact on the aquatic
environment.
Today’s advanced sewage treatment processes can protect most receiving waters from the impacts of our waste.
This property will make use of an immersed Membrane Biofilm Reactor Process System in order to reuse gray
water. The application of this system will produce superior effluent quality (liquid waste or sewage discharged
into the river). This advanced treatment can be used for non-potable (not drinkable) domestic purposes such as
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laundry, plant irrigation and for toilet facility use. The low-discharge goal allows water to be reused rather than
be discharged into the local streams. The goal, in coordination with the local villages, is to make a zerodischarge target. Water will be directed to the sewage treatment plant on property to undergo the membrane
biofilm reactor process where solids and liquids are separated, grease is removed and water is equalized. The
treatment tank will comprise of four separate compartments: Primary Anoxic, Aerobic, Secondary Anoxic, and
Membrane Basic. See the attached document for more information on the benefits of a Membrane Biofilm
Reactor Process System.
Table 7: Sewage treatment capacity
Description

Value

Unit

Value

Average Daily flow rate*

240

m3/d

63,401

288

m3/d

76,081

Design Capacity of MBR system

Unit
GPD
GPD

Table 8: Influent/Effluent of Membrane Biofilm Reactor Process System
Remark
Parameter
Unit
Value of influent
Value of expected effluent
COD

mg/L

350

50

Note 1

BOD

mg/L

200

20

Note 2

pH

mg/L

6~9

6~9

SS

mg/L

150

20

Water temp.

Deg.C

20

Not specified

Note 3

Note 1 : Value of influent is an estimated value
Note 2 : Value of influent is an estimated value
Note 3 : It is assumed that the minimum water temperature is 20 deg. C.
The liquid temperature of membrane tank shall be lower than 40 deg. C.
*The average flow rate occurring over a 24-hour period based on calculation:
1,200 persons * 200 Liter/day = 240m3/d = 63,401 gal/d

Room Sewage

Solid-Liquid Separater

Equalization Tank

Retaurant

Grease Removal

Equalization Tank

Figure 11: MBR Concept Basis
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*Effluent from MBR has a high quality that can be emitted directly to environment or reused/recycled for toilet flushing, irrigation,
etc.

Figure 12: WWTP Layout

Figure 13: WWTP Flow Diagram

Figure 14: Sewage Treatment Plant layout
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Figure 15: Design and Calculation

Multiple sewage treatment systems will be built including seven small systems and four large systems. The
seven smaller systems will service the villas. There are more than enough sewage systems for all the villas. The
four large sewage treatment systems will service the other large buildings on the property. System A will
provide sewage treatment for building 2A, System B will service the restaurant, gym and swimming pool.
System C will service building 2B, and System D will service the dormitory, laundry area and storage area.
Pipes from these systems will lead to one large leaching field which is an area raised up by 6 meters with
retaining concrete walls on all four sides. Inside is different sized gravel which allows used water to be filtered.
The spot chosen for the leaching field is naturally downhill, thus allowing gravity to take its course and easily
drain water to the area for filtering.

Figure 16: Sewage treatment plant for Villas

Impact 5: Land Traffic and safety
During our assessment, there was road traffic at this site especially during early morning and evening traffic
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during rush hour for people going to and from Airai and Koror. We recommend that Airai State, in cooperation
with the National Public Safety Division, begin to plan for safety measures during construction and place road
signage and fence barriers around the area under construction, especially along the road side to prevent any
materials from impacting the vehicles travelling along the main road. Vehicle drivers need to be advised to slow
down while leaving and entering the area and caution signs and flagmen during times when site has more traffic
due to transport of construction materials. Any persons participating in construction activities at or near the site
should provide adequate warning signs and safety warnings for local residents. It is important that the types and
regular scheduling of activities in this area are clearly understood and known between drivers, Airai State and
the National Government.
Impact 6: Aesthetics and planning
Wherever possible do not remove trees from the site. Trees offer shade, habitat for wildlife and beauty to the
area, as well as serve as carbon sinks. Ngermiich swamp and lowland forest is home to threatened native plants
and birds. For both national and state planning it is important to take into account that there will be more intense
droughts and heavy rain periods and super typhoon conditions than in the past century. We recommend that the
applicant design structures that can withstand the predicted conditions of climate change with adequate water
storage and waste treatment on site. The applicant plans to establish 75-feet buffer zones along the streams. It is
further recommended that the applicant develop energy and water systems that are efficient and conservative in
nature. Solar panels will be installed on the roofs of all buildings and villas. Concrete slabs will be used on
roads leading to the site rather than using cement. Long term planning for the Ngermiich area is recommended
for the Ngeruluobel community in Airai State. Signage should be created which forbids the destruction of the
land through fire, chopping plants or littering on site. This area has threatened plant and bird species, with a
high diversity of flora and fauna. Educational signage about the diversity is recommended with nature trails
along the edge of the buffer zone. Finally, the Palau Blue Gold Resort should landscape with native plants and
agroforest plants to supplement the restaurant with local organic foods grown on site.
Impact 7: Introduced Species
Invasive species were observed on the site. It is important that any fill material for this project be carefully
inspected by the Bureau of Agriculture to ensure that no invasive species are transported by the fill to this site.
An invasive species inventory has been conducted at this site with the top invasive species being recommended
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for removal.
Impact 8: Human Health Impacts
The top human health concerns are safe drinking water, clean water for recreation, and clean air and proper
liquid and solid waste disposal. Ongoing monitoring is needed to ensure the waters are safe for recreational
activities. It is recommended that all solid wastes currently present in the streams and on site be removed and
properly disposed of according to EQPB specifications. In the event of a drought, water produced from the sites
water catchment system or tank will become available to Airai residents to help alleviate health concerns. Any
fertilizers used to maintain grass will be separately stored on site for health and environmental safety.
Impact 9: Social-Cultural, Economic and Political Impacts
This project is expected to have social-cultural, economic and political impacts. The magnitude of these impacts
can be minimal with proper implementation and adherence to National and State laws and plans. This area is a
well-known farming area. Potential positive impacts are a well-designed eco-friendly resort with job
opportunities and enhancement of the site for agroforestry and protection of the watershed. Most of those
interviewed were in support of this project because of potential job opportunities. Potential negative impacts are
increased traffic, increased noise, increased pollutants from sediments during earthmoving, increased pollutants
from sewage and oil and fuel from vehicle and building maintenance, garbage left on site, overall degradation
of the habitat, potential crimes, lack of job opportunities and disrespect of cultural norms.
Proper traffic signs, good solar lighting along the roads and walkways with speed limits is recommended.
Employment opportunities that prioritize the workforce within the communities of Ngeruluobel Hamlet in Airai
State are recommended. Cooperative efforts between the applicant and community are important for successful
implementation of the project.
The applicant plans to have its labor force based in barracks offsite and transported onto the site for Phase I of
the project. The applicant will have its workforce based on site when the water treatment system is operational.
In regards to food security and available local food, the applicant plans to import food initially and throughout
the duration of the project to reduce demand on local production. In addition, the applicant plans for an
agroforestry landscape on site with fruit trees, vegetables and other crops for the guests and the local work
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force.
6. Mitigation Measures for the Project
6.1: Brief Discussion
Below is a list of mitigation and enhancement measures for the project that would require partnerships and
collaboration between the National, State and community.
a) There are water sources that can be tapped to provide water to the proposed development site but there is a
need to consider the amount of water that can be extracted to ensure that it will not affect the health of the
streams and other associated habitat the requires water input. The applicant states that a water line will be
installed by Airai State, however it is not yet implemented. It is critical that Airai State work with PPUC to
assess the existing water resources and ensure that there is adequate water, especially during periods of drought.
The applicant plans to market for high-end clients and ensure the impacts are minimal. The vision for Palau is a
sustainable eco-friendly development that benefits all.

Figure 17: Photo of stream near site

b) The applicant plans to establish a 75-feet buffer zone from the stream and leave native forest intact. The
applicant has already reconfigured the master plan to include this buffer. The four survey plots were set
perpendicular to the stream to determine the width of existing forest buffer which range was up to 100 feet from
the streams.
c) Avoid removal of large trees from the forests. Plant native trees using native saplings found in the ground
cover as they provide coastal protection, shade, a wildlife refuge and aesthetic beauty. These are important
attributes for tourism throughout Palau. If trees are removed, replant native or endemic trees that are similar to
those found on site. Plants that are disturbed will be replanted and revegetated with flowers and fruit bearing
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trees.

Figure 18: Local trees and plants found near site

d) Remove invasive species especially the Acacia auriculiformis trees on site. Any soil fill should be inspected
for potential invasive species. All imported materials should also be inspected for invasive species by the
Bureau of Agriculture before transfer to the site.
e) Work with the Airai community, Division of Agriculture, and the Division of Forestry to proliferate or
transplant native plants for this site. If native trees are removed, set up a small tree nursery to replant native
trees for landscaping after the construction is complete. Avoid unnecessary disturbance of trees.
f) Develop and implement a monitoring plan that includes monitoring of water quality for bacteria, monitoring
all sediment control infrastructure on land and within the surrounding waters. Sediment fences must be
maintained and are effective. Upon completion of the project, remove all sediment control infrastructure and
dispose of according to EQPB regulations. Set up a permanent storm drainage system on site that is properly
maintained.
g) Ensure safety during construction and operations. Road markers should be installed to direct local traffic.
Signs and barriers will be in place along the main road and on site to direct the movement of vehicles during all
phases of the project. Public notices will be given in either the local newspaper, radio or on public bulletin
boards to inform the public of the proposed activities before and during construction. Airai State will work with
the Bureau of Public Safety to plan how best to direct traffic activities during all phases of this project. Set a
speed limit for this area for the long term to increase traffic safety.
h) Retain a biologist and engineer throughout the duration of the project. Their scope of work would include
monitoring and maintaining sedimentation and erosion control structures, assisting with tree transplants,
monitoring water quality, and assessing the overall health of the forests and streams and safety during all phases
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of this project.
i) Set aside funds for and /or participate in the following activities: road clean-ups, management activities for
the buffer zone that would serve as a forest conservation area for sustainable use; develop eco-friendly nature
trail along buffer zone for guests with educational signs about the importance of the forests and streams.
j) Develop a human resources program that includes training for all staff on cross cultural values and practices
to ensure guests and employees respect the culture and the environment of Palau.
k) Develop Standard Operation Procedures that include regular monitoring of environmental parameters that are
available upon request by EQPB or Airai State or concerned citizens.
6.2: Environmental Management and Monitoring Plan
The water sampling stations and survey plots and the parameters measured or quantified for this assessment can
serve as a baseline for a monthly monitoring program for the duration of the project. Erosion and sediment
control infrastructure needs to be monitored on a daily basis and modified according to changing conditions on
site. The frequency of inspections would be dependent upon weather conditions and effectiveness of the
infrastructure based upon water quality measurements each month. If water quality parameters are
unsatisfactory, infrastructure will be modified to address point sources of pollution identified on site under the
guidance and approval of EQPB, the contractor and the lease holder.
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Project costs
No.

Project Content

Project Funds

1

Imported materials

$6,880,000

2

Site identification

$3,000

3

Boundary fence

$100,000

4

Apply for project electricity

$20,000

5

Apply for project water

$20,000

6

Project dormitory

$600,000

7

Septic tank

$2,200,000

8

Building bridge

$72,000

9

Road preparation

$120,000

10

Artificial waterway arranging

$20,000

11

Artificial dam

$60,000

12

Water shore masonry

$138,000

13

A Building

$10,560,000

14

Food court

$4,800,000

15

Swimming pool

$350,000

16

Villa

$10,000,000

17

B Building

$10,560,000

18

Meeting center

$1,500,000

19

Reservoir

$180,000

20

Gardening

$505,000

Total funds estimated：

$48,688,000
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Project Timeline

38

May 11th, 2018

Proposed Palau Blue Gold Resort
Ngermiich, Ngeruluobel Hamlet, Airai State

Project Content
Month

BEHST, Inc.

2018
1

2

3

4

5

6

7

8

9

10

11

12

Imported materials
Site identification
Boundary fence
Apply for project
electricity
Apply for project
water
Project dormitory
Septic tank
Building bridge
Road preparation
Artificial waterway
arranging
Artificial dam
Water shore masonry
A Building
Food court
Swimming pool
Villa
B Building
Meeting center
Reservoir
Gardening
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2019
1

2

3

4

5

6

7

8

9

10

11

12

Imported materials
Site identification
Boundary fence
Apply for project
electricity
Apply for project
water
Project dormitory
Septic tank
Building bridge
Road preparation
Artificial waterway
arranging
Artificial dam
Water shore masonry
A Building
Food court
Swimming pool
Villa
B Building
Meeting center
Reservoir
Gardening
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2020
1

2

3

4

5

6

7

8

9

10

11

12

Imported materials
Site identification
Boundary fence
Apply for project
electricity
Apply for project
water
Project dormitory
Septic tank
Building bridge
Road preparation
Artificial waterway
arranging
Artificial dam
Water shore masonry
A Building
Food court
Swimming pool
Villa
B Building
Meeting center
Reservoir
Gardening
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2021
1

2

3

4

5

6

7

8

9

10

11

12

Imported materials
Site identification
Boundary fence
Apply for project
electricity
Apply for project
water
Project dormitory
Septic tank
Building bridge
Road preparation
Artificial waterway
arranging
Artificial dam
Water shore masonry
A Building
Food court
Swimming pool
Villa
B Building
Meeting center
Reservoir
Gardening
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2022
1

2

3

4

5

6

7

8

9

10

11

12

Imported materials
Site identification
Boundary fence
Apply for project
electricity
Apply for project
water
Project dormitory
Septic tank
Building bridge
Road preparation
Artificial waterway
arranging
Artificial dam
Water shore masonry
A Building
Food court
Swimming pool
Villa
B Building
Meeting center
Reservoir
Gardening
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Palau Blue Gold-Airai Residents Survey December 06, 2017
Palau Blue Gold-Airai Residents Survey December 06, 2017
Support
Comment
Hamlet

No.

Age

Gender

1

44

M

Partial

2

56

F

Strong

3

32

F

Strong

4

43

F

Moderate

5

45

F

Strong

6

20

F

Strong

7

60

M

Strong

8

70

M

Strong

9

60

F

Strong

10

64

M

Strong

11

60

F

Strong

12

58

M

Partial

13

25

M

Strong

14

53

M

Strong

15

50

F

Strong

16
17

42

M

Strong

18

45

M

Strong

19

33

M

Strong

20

52

M

Partial

21

50

M

Partial

22

17

F

Strong

23

52

M

Strong

24

44

M

Partial

25

60

M

Completely
not support

Concern for proposed wastewater system.
Melkeok wastewater system failed and Airai
doesn't want to be in the same situation
Development fuels island economy and I
support this project as long as they are
mindful of the environment.
Better oportunity for Airai residents in terms
of jobs. Make sure the wastewater
management is well designed and suitable for
surrounding environment.
Pro-development but needs to pay attention
to drainage. Must be well designed that will
have less impact to aquatic environment and
erosion control management is a serious
concern as well.
Good development. Fruit trees are good for
erosion management. At least mindful for
guests' wastes and have suitable wastewater
management. Concern for introduction of
foreign and invasive species during
construction phases
Concern for erosion impacts. Need to select
a suitable design for erosion and wastewater
managements
Public hearing-no one informed. May will be
court case. Good development for Airai. Land
dispute is still ongoing and needs to be clear
who owns the land but I strongly support
development for Airai residents benefit.
Work with Airai government for teritary
wastewater system to be connected to Airai
residents
100% solar panel and wastewater
management-make sure it does not fail
Sewer system wastewater and erosion
control. I am fisherman and I want the coastal
to be protected from terrestrial runoff caused
by these hoteliers construction. Prodevelopment and economy for Airai. Another
concern/comment need to give right
information to guests: local knowledge about
fruit trees and herbs and local medicine must
be integrated to tour operations and also job
oppurtunity to the locals
Relief residents nearby by connecting to
wastewater system
Pro-development. Make sure the plan for
wastewater is really working. Guaranteeagreement between enforcement
Pro-development and great job opportunities
to Airai residents
Pro-development
Pro-development promote revenue. Mindful
environment and everything will just fine.
Pro-development for job opportunites
Pro-development for job opportunities but
wastewater management must be well
desgined for environmental protection.
Pro-development for economy and job
opportunities to Airai residents
Pro-development for economy and job
opportunities to Airai residents but EQPB
need to be strict for prevention of
environmental impact that may destroy
aquatic and marine organism that are main
food source for Airai residents.
388 bungalows is a massive development.
Under 100 bungalows is an ideal size for Airai
state
Pro-development as long they better job
opportunities locals and also mindful
environment
Pro-development and job opportunities.
Should have a well designed for wastewater
management
Concern for public hearing between
developers and residents
Traditional village was situated here. Lechul a
belau el tekoi era chutem and conflict for gov
to be chair of the APLA. Public hearing is a
must for the benefit of all the people.

Name

Heard

Contact

Kesebelau

Dominic

no

775-1320

Kesebelau

Sinta

no

Ngerusar

Silla

no

488-4394

Kesebelau

n/a

no

587-5273

Ngetkib

Levelyn

no

587-6226

Ochelochel

n/a

no

587-2147

Ngetkib

Iyechad ra
Teluang
Simane
Eberdong

no

587-2437

Ngerusar

n/a

no

587-6000

Kesebelau

n/a

no

587-8688

Ngerusar

n/a

no

587-2220

Ordomel

n/a

no

587-2674

Ked

n/a

no

587-6911

Ked

n/a

yes

587-1621

Ochelochel

n/a

no

587-1195

Kesebelau

n/a

no

587-3141

ked
Kesebelau

n/a
n/a

no

587-8110
587-1410

Kesebelau

n/a

yes

587-4091

Ngetkib

n/a

yes

587-2191

Kesebelau

n/a

no

587-1120

Ngmall

n/a

no

587-1304

Kesebelau

n/a

no

IkorangesNgerikiil

n/a

no

Ngetkib

n/a

no

587-3461

Ngerusar

n/a

no

587-3476
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