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2. Executive Summary 

 

In 2025, Mr. Bechal Salvador, President of S4 Construction requested The Environment, Inc. to conduct an 

Environmental Assessment For Ngardmau State  to initiate sand mining within an area covering  94, 115 m2 

to  a depth of  10-15 ft (3-5m)  at Ngeraol Sechasech Reef and the  proposed sand stockpile site is a the south 

side of Ngardmau Dock covering that covers an  area of 3,060 m2. Ngardmau State proposes to dredge a reef 

channel covering an area of 7, 464 m2  leading into the mangrove channel. The dredge material from the 

proposed reef channel will be used to reclaim the reef for the proposed stockpile area.  A total area of 10,524 

m2 of inner fringing reef and 94, 115 m2  of Ngeraol Sechasech Reef covering  104,639 m2 is proposed for 

sand mining  and sand stockpiling in Ngardmau State.  

 

The goal of the project is to provide the sand for development projects in Ngardmau State, Ngardmau 

Community and the Palau Community and other clients in partnership with the Ngardmau Public Land. The 

estimated volume of sand planned for mining  is 3 ,00 to 5, 000 cubic yards /y. Domestic water usage will be 

supplied by public utilities on site  at the proposed stockpile site at Ngardmau dock. The total project cost is 

$100,000. The proposed project will generate revenue from the lease agreement with Ngardmau State.   

 

Approximately 99% of the site is sand.  The project site is within 2 km of  Ileyaklbeluu Conservation area 

that is part of the Ongedechuul  System of Conservation Areas  (OSCA )andIwekakou Channel  or Ngardmau 

Passage  and  3.2 km from the Ngermasech CA.   The dock is 1.6 miles  from the Compact Road (National 

Highway) . This access road requires an upgrade for the proposed project. 

 

The water flow over the proposed and mining reef area  is primarily tidal flow. Current 

measurements during an outgoing tide during June 14, 2025 using weighted jugs and 2 drogues at 

1 m and 3m depths.The mean velocity was 28.3 cm/sec (std=11.4 cm/sec) in the Northeast direction.   The 

greatest velocity measured was 44. 8 cm /sec with the 1m depth drogue. The water quality of the proposed 

sand mining  met EQPB clean water standards for Class AA waters with the exception that the pH fell outside 

the accepted range for Class AA waters.   The water quality at the Ngardmau dock and proposed sand 

stockpile area  did not meet EQPB standards for Class B waters, with high coliform counts (190 to>2400 

MPN/100ml), high turbidity (2.4NTU) along the inner south side of the Ngardmau Dock of the proposed 

stockpile site.   

 

The marine survey covered 8,355 m2 of the Ngeraol Sechasech Reef. During 2025, the team observed over 

55 species of marine organisms on the proposed sand mining site. The species included 34 plant and 

invertebrate species and 21 ray and fish species.   During the June 7 and 14, 2025 marine surveys, three 

feather tail stingrays, Pastinachus sephen (dudek) were observed. Pastinachus stephen is a near 

threatened ray under category A2d and 3d) due to the decline in the population size of at least 30% 

(A2) over the last 10 years and is ongoing. At the proposed Sand Stockpile site, the team   observed 

over 23 species of marine and terrestrial organisms on the proposed stockpile  site. The species included more 

than 15 plant and invertebrate species and 4 fish species. 
 

During 2025, theTEI team observed or heard of at least 5 species of  birds at the stockpile site that included 

1 introduced species, two native sea birds and 2 winter migratory species. The number of bird species is not 

considered a critical number based upon the National Bird Protocol. An alternative configuration of the 

proposed location placed the proposed sand mining is a greater distance south from the adjacent channel and 

manta ray area or leave a buffer area of 20 m along the adjacent channel.  

 

Implementing an effective and successful water conservation program and recycling program will reduce the 

volume of water needed for production and the amount of solid waste produced. This will reduce potential 

impacts to the environment.  The goal should be zero waste as all materials used can be reused in Palau or 

elsewhere in the world. The establishment of a new and well managed sand mining site in Ngardmau will 

serve as an incentive for the community to aim towards water conservation and zero waste.  Through a 
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conscientious effort of each resident, most waste can be recycled- if not all.  A nation-wide ban on plastic 

bags would greatly reduce waste  

 

No alternative location for either  the proposed Ngardmau Sand Mining (NSM) site or the  proposed Sand 

Stockpile site was considered. A proposed buffer zone for the proposed NSM site away from the existing 

Illeaklbeluu Conservation Area to the NE and the  Ngermasech Conservation area to the southwest  is 

recommended.  The access road along the dock  will require a major upgrade to enable transport of sand  

from the end of the dock to locations elsewhere in Ngardmau and  Palau.  This access road needs to meet 

design standards for heavy equipment to minimize any impact to the adjacent coastal waters. Implementation 

of the mitigation measures recommended in this assessment will help ensure that the project will have 

minimal impacts to the nearby coastal waters.  

 

 

Household surveys and phone interviews  with Ngardmau State  are in progress.  Overall, the community 

supports  the project.    Those who supported the project thought the project would improve the economy of 

Ngardmau State  and supply needed sand  for landscaping and infrastructure improvements locally rather 

than going out of state.  The revenues from the joint venture agreement from the lease agreement will provide 

30% of the profits to Ngardmau State to support Ngardmau State activities. Some community members  

supported the project for economic opportunities, however from an environmental standpoint preferred 

minimal impact to the natural resources, especially the manta ray population.  One individual preferred no 

impact to the pristine environment.  

 

During June 24 2025, a scoping meeting  was held at the EQPB conference room.   The proposed sand mining 

operation will require a reclassification of the waters from Class A to Class B. This requires a completed EA 

and a letter of request from the Governor of Ngardmau to the EQPB Board. Upon their approval, 

reclassification needs to be approved by the President of the Republic of Palau. The time period may take a 

few months. A public hearing will be planned by Governor  Jennifer Ngiraiwet  in Ngardmau State regarding 

reopening the quarry in  Ngardmau State. 

 

 Mitigation measures are recommended to reduce impacts from this proposed project are as follows: 

1) Work within the original footprint of the proposed sand mining boundaries and avoid further 

disturbances of the reefs on site. 

2) Retain a 20 m marine  buffer at the sand mining  site and a 20-meter buffer around the proposed 

stockpile  site to act to protect the nearby reefs. 

3) Standard Operating Procedures need to include regular water quality, reef monitoring and bird 

monitoring for the life of the project.  

4) Prioritize residents of Ngardmau for employment opportunities 

5) Provide hydrologic information to ensure the water consumption required for processing will not 

impact water supplies especially during drought periods 

6) Develop a solid and liquid and hazardous plan and SOP to implement this plan. 

7) Set aside similar reef habitat as an expansion to the existing marine PAN sites for marine life habitat. 

8) Develop a Ngardmau State Master Plan to ensure the sustainable development of Ngardmau’s 

resources.  

 

3. Introduction 

 

3.1 Identification of the Applicant 

The Applicant is Mr. Bechal Salvador, President  of S4 Construction.  The company is primarily engaged in 

sandmining and the extraction and crushing of stones. The products are mainly used for construction, road 

or site filling and leveling, wall building, and other foundational work.  The company ships products to 

designated locations according to customer requirements, achieving production and sales. The proposed 

Sandmining Site  is in the SE corner of the backreef of  Ngeraol Sechasech, Ngardmau State. Refer to Figures 

1- 11. 
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3.2 Identification of the Environmental Assessment Company that prepared the EA.  

The Environment, Inc. was founded in 1993 by Clarence and Ann Kitalong.  “The environment is our 

business.”  Clarence is a fisherman, hunter, master diver, and overall naturalist of his islands.  Clarence was 

a board member for the Palau Conservation Society.  Ann is a biologist with a MSc degree in biology from 

the University of Guam and a MSc in zoology for the University of Hawaii and a Doctorate from Atlantic 

International University.  Ann has served as project manager since 1993 and also works part-time as Curator 

of the Belau National Museum herbarium. She has served as coordinator for Reef Check in Palau and taught 

at the Palau Community College on a part-time basis. She has acted as special assistant to the Vice President 

of Palau and worked for the Office of Environmental Response and Coordination under the Office of the 

President as an assistant Environment Coordinator. This team has worked together in Palau, Guam, and 

Hawaii for more than 40 years.  The goals of TEI are to understand natural and man-made changes to Palau’s 

surroundings, develop ways to optimize the use of its resources, and share our findings with others.  To 

accomplish these goals, TEI assesses the environment, surveys and monitors Palau’s resources and conducts 

training workshops.  TEI has helped develop National and State management plans in Palau.  The 

Environment, Inc. (TEI) has worked on several major projects for fifteen years that reflect relevant corporate 

experience in environmental management and protection.  The Environment, Inc. team has worked on both 

government and non-government projects in Palau.  We are committed to economic development that is 

environmentally sound.    
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3.3 EA Process Documentation 

 

3.3.1 Summary/Timetable of Activities Performed for the EIS of the Project 
 

Activity Dates 

Mr Bechal Salvador contacted Clarence Kitalong and requested a meeting.  May 15, 2025 

Ann Kitalong met Mr. Bechal Salvador at Ngetkib Airai. Mr. Salvador explained the project 

and showed the TEI team the location of the proposed sand mining site  

May 16, 2025 

TEI submit proposal   May 18, 2025 

 

Ngardmau Governor met with the Ngardmau Leadership May 26, 2025 

Meeting with Mr. Bechal Salavador on Scope and First Payment June 2, 2025 

Preliminary marine survey with Go Pro M1 and M2 Current Measurements June 7, 2025 

Marine survey Manta Tows with Go Pro M3 and M4, Current Measurements  June 14, 2025 

Ngardmau Governor met with the Community June 17, 2025 

Ngardmau Meeting about the Project at Palm Bay Jennifer Ngiraiwet, Kinziro Kloulubak, 

Bechal Salvador, Alson Ngiraiwet, Willard Kumangai, Demei Obakrairur, Darnel Ngiraiwet, 

Ann Kitalong, Clarence Kitalong  

June 20, 2025 

Scoping meeting at  EQPB Scoping Meeting Ngardmau State Mike Blesam (CEO EQPB), 

Dan Carlo Carolino (EQPB Engineer), Mr. Salvador  Ann and Clarence Kitalong (TEI),  

June 24, 2025 

Water quality testing at the sandmining site and Ngardmau Dock  July 12, 2025 

Mr. Salvador sends over layout of the site  July 16, 2025 

Work on EA Data analysis  July 18, 2025 

Site Visit with EQPB to Sandmining Site and Quarry Site – Mr. Bechal (C4 Construction), 

Ngardmau State Public Land Board Members, Mike Blesam (CEO EQPB), Dan Carlo 

Carolino (EQPB Engineer),  Ann and Clarence Kitalong (TEI),  

Aug 8, 2025 

Write up draft EA report   Aug- Oct 2025 

Meeting   Oct 15, 2025 

Meeting on Design:    

Site Visit to Proposed Stock Pile Area  Ngardamu Chief of Staff, EQPB  Oct 20 2025 

Received proposed stock pile site map from Ngardmau State  Oct 23 2025 

TEI team met with Applicant Bechal Salvador for progress update Oct 31, 2025 

TEI team did marine and terrestrial surveys at the proposed stockpile area.  

 

Nov 1, 2025 

 

 

3.4 Summary List of assessment methodology used for the land-based and water-based assessment of 

the project. 

 

3.4.1 Overview  
During June 2025, Mr. Bechal Salvador, President of C4 Construction awarded TEI with a contract to 

conduct an Environmental Assessment for Ngardmau State for a proposed  sand mining project  in the SE 

corner of the backreef of  Ngeraol Sechasech, Ngardmau State. The TEI team conducted site visits to 

develop a species checklist, conducted water testing with EQPB laboratory supervisor, limited current 

measurements, marine surveys, terrestrial surveys and stakeholder meetings for the proposed sand mining 

project.  
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3.4.2 Water Currents 
 

During June 14, 2025, water currents were measured using  weighted jugs and 1-m and 3-m depth drogues 

were used to measure current velocities.  Refer to Figure 2.   Refer to Table 1.  

 

 
Figure 2.  Water current measurements during an outgoing tide at Ngeraol Sechasech  

on June 14, 2025.  

 

 

Table 1. Current measurements during an outgoing tide during June 14, 2025 using 

weighted jugs and 2 drogues at 1 m and 3m depths.  

  

 
3.4.3 Water quality  
Water quality was sampled at 5 stations at the proposed sand mining site and 6 stations at the proposed 

sand stockpile site. Refer to Figure.  The water was sampled for bacteria (Enterococci) and turbidity (NTU) 
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in the EQPB certified laboratory and for pH, temperature and dissolved oxygen in the field using a YSI 

meter. Refer to Table 2. 

 

 

 
 

Figure 3.  Water quality samples at the proposed sand mining location,  Ngeraol 

Sechasech and the Ngardmau Dock. July 12, 2025. 

 

 

 

 

 

 

Table 2. Methodology for water quality testing by EQPB.  
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3.4.4 Marine Surveys 
During June 7 and June 14, 2025, the TEI team conducted 2 marine transects and 3 manta tows over the site 

using an underwater GoPro.   Refer to Figure 5. During June 7, 2015 two marine transects were conducted 

with a GoPro recording all marine flora and fauna observed.  The area covered was as follows: For Marine 

Transect 1 (M1), the snorkelers swam 194 m covering 2.5 m on either side or 5m  covering  a total area  of 

970 m2.  For Marine Transect 2 (M2) the snorkelers swam 335 m covering a 5 m width  covering a total area 

of 1,675m2. The substrate cover for the two transects was predominantly sand.  

Based upon the findings of June 7, 2025,  the team conducted 3 manta tows the following week of June 14, 

2025 to enable more coverage for potential small patch reefs on the site. Manta Tow 1(M3) was 700 m in 

length covering a 5m width or a total area of 3,500 m2.  Manta Tow 2 (M4)  was 442 m x 5 m width covering 

an area of 2,210m2.  Therefore a total area of  8,355 m2 of the proposed sand mining site (94,115 m2) was 

investigated, representing 8.9% of the site.  

 



The Environment, Inc. Proposed Sand Mining Project  11/11/2025 

 Ngardmau State 

 

 

 

   

12 

 

 
Figure 4. Site Map for the proposed sand mining  site, Ngeraol Sechasech, in Ngardmau  showing site 

boundaries with (yellow pins),  marine transects (purple drops with sky blue lines)  and water current 

measurement  (sky blue droplets and sky blue lines).  

 

During November 1, 2025, Clarence Kitalong Jr. snorkeled the proposed stock pile area at Ngardmau dock 

over a 16 min period covering 978 ft (307m). The visibility was very poor. Therefore the coverage was less 

than  0.3m width or a total area of 100 m2. More time was spent among the mangrove tree area.  Refer to 

Figure  

 

 
Figure 5.  Marine Survey of Proposed Stockpile Site.  
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3.4.5 Terrestrial Survey 
Plants and birds were recorded and photo documented  during a terrestrial field at the proposed sand stockpile 

site. work throughout the day. The TEI referred to ebird information available for Ngardmau Dock.  The TEI 

Team worked with the EQPB laboratory to measure turbidity, total coliform, and E.coli and other parameters.  

Existing infrastructure was recorded.  Photo documentation and GPS coordinates were taken.  

 

 

3.4.6 Scoping, Leadership and Community Meetings. 
A scoping meeting was held on 6-24-25 and a public hearing is planned for 2025. The Ngardmau State 

governor met with the  Ngardmau State leadership   on May 26, 2025 and the community  on  June 17, 2025. 

The TEI team met with Ngardmau State Government and EQPB for a scoping meeting June 24, 2025  a site 

visit on August 8, 2025 The TEI team had additional meetings with the applicant and Ngardmau State. Refer 

to Figures 19-21 and the Appendix for the minutes to the meetings. A household survey is in progress. 

 

 
4. Detailed Project Description 

 

4.1 Sand and System Process 

The proposed sand mining  process will include the following equipment: dredging machine and 

barge on the water  and backhoe and trucks on land.     Refer to Figure 6  below.  The proposed layout 

for the sand  processing is shown in Figure 7.  

 

 

 
 

Figure 6. Equipment for sand mining dredger (top)  and heavy equipment (bottom ) for the sand 

stockpile being used for similar project in Melekeok State.  October 18 2025.  
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4.2. Goals and Objective 

The goal of the project is to provide the applicant, Ngardmau State  and Republic of Palau a supply of sand 

extracted from the surrounding environment of the proposed site that has not been  used for commercial sand 

mining.  The purpose of this study is to assess the environmental impact of the proposed sand mining  site at 

Ngeraol Sechasech.  The proposed sand stockpile area site is located by the Ngardmau Dock  and covers an 

area of 85 ft (26.7m) width and 365 ft (114.6 m) wide  equivalent to 31, 025 ft2 (3,060 m2 ).  Ngardmau State 

plans to dredge a channel 35 ft (11 m) wide by 2,161ft (678 m) long = 75, 635 ft2 (7,464 m2) to use as fill for 

the reclamation of the proposed stockpile area 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 includes the following deliverables: 

 

a) General Distribution of Habitats and Habitat maps.   

b) Limited water quality  

c) Information on species abundance and status 

d) An assessment of sensitive habitats and corridors  

e) Sensitive species  

f) Impacts on the site  

g) Alternatives  

h) Mitigation measures 

 

 

4.3 Location of project  

 

4.3.1 Proposed Sandmining Site  
 

4.3.1.1 General Site Description and Brief History 
The proposed sand mining site is located at the SE corner of  the  Ngeraol Sechasech Reef in Ngardmau State 

in  Babeldaob. The proposed Stockpile site is along the inner south side of Ngardmau Dock.  Refer to Figures 

1-8.   The sand mining site  is within the Ngeraol Sechasech Reef along Ngardmau West Coast. The proposed 

sandmining site  is approximately 2 km (1.25 mi) south of the Illeaklbeluu Conservation Area and  3.2 km 

(2 mi) north from the Ngermasech Conservation Area. The proposed stockpile site by the existing dock is 

4.2 km (2.6 mi) from Ngermasech Conservation Area.  The proposed stockpile site has been impacted during 

the Bauxite mining operations during the Japanese Administration in the 1930’s.   Refer to Figure 11. 

Ngardmau State with Mr. Salvador will be the first businessman to operate a commercial  sand mining 

operation in Ngardmau.    
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Figure 7.  Proposed Sand Mining Site  at Ngeraol Sechasech.  

 

 
Figure 8. Proposed Stockpile Site and proposed channel to the mangrove channel as source of reclamation  

at the south side of the Ngardmau Dock  October 2025. 
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Figure 9. Habitat map showing a satellite image (Google Map QuickBird Satellite Imagery) with 

proposed 2025 Ngardmau State sand mining  site. 
 

 
Figure 10. Marine Conservation Areas of Ngardmau State.  
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4.3 Total Area to be disturbed by the project 

 

The total area of the sandmining site is 94,11 5m2.  At least  99 % of this site is sand. At least  1% has algae 

beds and coral patches. The stockpile site is 10,524 m2 of primarily mud and scattered oysters.  

 

4.3.1 Volume of sand  material projected to be mined for the life of the sand mining 

activity  
The estimated volume of sand planned for mining  is 3,00 to 5, 000 cubic yards a year. 

 

4.3.2 Source of fill materials to be used for the project  
There is no need for fill at the sand mining  site.  Sand from the sand mining  will be used for State projects 

and for sale.  

 

4.3.3 Sand Stockpile site and method to stockpile  material 
Sand will be mined offshore with a dredger machine and barge.  The Barge will offload the sand at the 

proposed stock pile site using heavy equipment. The proposed stockpile area will be contained using 

industrial material.  

 

4.4 Detailed description including site development plan for all physical facilities to be constructed 

Please refer to the attachments 

 

4. 5 Description of Project Phases 

Please refer to the attachments.  

 

4.5.1 Pre-Construction Phase 
Please refer to the attachments.  

 

4.5.2 Construction Phase 
Please refer to the attachments.  

 

4.5.3 Operational Phases 
Please refer to the attachments.  

  

4.5.4 Abandonment Phase 
No abandonment phase is planned. A legally binding contract between Ngardmau Public Land Authority 

and  the applicant will be drawn up. 

 

4.6 Project Schedule/Duration of activity 

Please refer to the attachments.  

 

 

4.7 Project Cost. 

The total project cost is $100,000.  

 

 

 
5. Project Alternatives 

 

 

5.1 The alternative of no action.   

This would result in leaving the site undisturbed.  The existing community in Ngardmau would continue to 

use this reef area  for sustainable harvest of marine life and as habitat for marine life.  
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5.2 Alternative sites 

No alternative site was considered.  

 

5.3 Alternative and equally suitable projects, methods or processes 

 

TEI has the following recommendations for methods and processes which are also addressed in the mitigation 

section:  

 

1)   TEI recommends a buffer zone of at least 20 m around the periphery of the site, especially along the 

eastern  boundary  that is km from the conservation area and manta ray habitat.    Sandmining  activity to be 

restricted to the designated permitted area of the site.  

 

2)  Implement a solid waste management plan and include a full-scale community awareness and 

education program in partnership with all Ngardmau State. Personnel should be trained in recycling, reusing 

and reducing waste management. The following items can and should be recycled: aluminum cans, plastic 

drinking bottles, other types of plastic, newspapers, cardboards, scrap metal, appliances and organic wastes.  

Private companies and the National Solid Waste Site are currently recycling many of these items.  Set up a 

transfer station and recycling center in conjunction with the proposed Sandmining Project.  

 

3)   Develop within the existing footprint of the Sandmining  Site. Minimize or avoid removal of coral  

on site.  The stockpile site should include roofing and covering to keep items dry during heavy rains.  The 

site needs a designated sand  stockpile area with proper containment for regular covering of materials that 

remain on site- The goal is to minimize this waste as much as possible through an efficient and succession 

3R (recycle, reduce and reuse) program  as is being implemented in Koror State.    

 

4)  Design a closed sand  processing system so all sand particulates and by-products remain on site and 

are removed from the site and do not impact the nearby reefs and channel.  

 

5)  The sandmining equipment needs to contain sand and turbid waters.  

 

6)   All erosion and sediment control infrastructure must be in place and monitored daily before sand 

mining  activity begins.      

 

7)  Support the management and monitoring of the adjacent marine PAN sites  

 

8)  Implement the Ngardmau State MOA to develop a management plan and secure finance to operate 

and maintain the sand mining activity  through its lifetime.  

 

9)  Conduct routine water quality testing for the duration of the project.   

 

10)  Post public notices when necessary regarding safety and road and water traffic during periods of 

increased road and channel  use for site preparation and operations. 

 

11)  Install rainwater storage tanks or have water buffalo on site with capacity to maintain operations 

over at least a 3-day period.  

 

12)  Inform the community by radio and meetings about the operations and supply of sand and any 

environmental concerns or issues that may arrive over the life of the project.  

 

13) Incorporate more frequent weather extremes such as storm surge, typhoons when designing the 

operations and management of the sand mining operations.  Account for drought periods and limited water 

usage and operations during these periods 
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14) Pave or place gravel on the access road along the dock where sand will be transported and 

stockpiled.  

 

15) Prioritize employment for Ngardmau State residents. 

 

16) Set up a sustainable financing mechanism for the sand mining project  to ensure availability of 

sand  for public and community use.  

 

17) Have regular notifications regarding activities for the public including periods of increased traffic 

for transfer of supplies and equipment to the site and during operations, periods when there will be 

increased noise levels for the sandmining. 

 

18) Avoid sandmining activities during peak seasons for manta ray aggregations or identified sting ray 

fish and invertebrate breeding periods. 

 

19) Support the local Ngardmau community to further enhance and improve their cultural, natural and 

built environment of the adjacent areas. 

 

20) Expand the PAN marine protected area by an equal amount of habitat to compensate for the loss 

of reef access and area due to the sand mining activity.  
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5.4 Summary Table of Proposed Ngardmau Sand mining Site  

 

 

Parameters  Proposed  Sand mining  Site  

Sandmining area Distance to the 

_ Channel  

60 meters  

Distance from Ngardmau State 

Dock  

3 km  (1.8 mi) 

Total area of site proposed for 

sand mining  

94, 115 m2  

Total area of site proposed for 

reclamation for stockpiling and 

dredging for channel 

10, 542 m2 

Total impacted area  104,639 m2 

 Coral area directly and 

indirectly impacted 

   >941m2  (>1% of the sand mining site site) 

Algae and Seagrass  directly and 

indirectly impacted 

>809 m2  (>0.86 % of the surveyed area) 

Total distance from site to 

Aimeliik National Landfill  

  21 km (13 miles) 

Total number of marine species 

recorded at the proposed sand 

mining site.  

The species included 34 plant and invertebrate species and 21 ray and fish 

species.  

Total number of marine 

terrestrial species recorded at the 

proposed stockpile site.  

The species included more than 15 plant and invertebrate species and 4 fish 

species.. 
 

Total number of species at the 

sand mining and stockpile site  

Over 74 species.  

Total Species of Birds  5 species:, 2 Native, 2 winter migrants and  1 introduced species 

Other proposed or potential use 

of site 

None- leave as reef  habitat 

Past use of site Fishing and gleaning  

Marine Water Class  at the site  Sandmining Area Class AA,  Sand Stockpile Class B 

Water currents at the site  The mean velocity = 28.3 cm/sec (std=11.4 cm/sec) in the NE direction.    

The greatest velocity = 44. 8 cm /sec with the 1m depth drogue. 

Estimated volume of sand  

planned for mining  
3,000 to 5,000 cubic yards 

Total cost for sand mining 

operation 
$100,000 

 

 

 

 

6. Description of Environmental Setting  

 



The Environment, Inc. Proposed Sand Mining Project  11/11/2025 

 Ngardmau State 

 

 

 

   

21 

 

Without (Before) the Project (including conditions on and adjacent to the proposed site) 

 

Previous Impacts 
The proposed sand mining site was not impacted previously.  However the proposed stockpile area has 

been impacted from the previous bauxite mining activities.Refer to Figures 11.  

 

 
Figure 11  Ngardmau Dock in 1944 during the bauxite mining activities. Photographs provided by 

Ngardmau State.  

 

6.1 Physical Environment 

Physical structures 

There are no existing physical structures at the area for sandmining.  The proposed area for stockpiling 

sand is along the Ngardmau Pier. The existing structures at the dock include a community open air facility 

adjacent to the old bauxite mining structure with a rest room further inland.  Refer to Figure 12.  

 

 
Figure 12.  Ngardmau Dock and old Bauxite Mining infrastructure, August 8, 2025. 

 

6.2 Biological Environment 

The proposed site is found within the back reef called Ngeraol Sechasech. The proposed site is within 2 km  

from  an important manta ray aggregation site- Devilfish City within the Iwekakou Channel.  Marine waters 

are primarily tidal driven.   Refer to Figures 1 and 10. The site is approximately 99% sand, and less than 1% 

green algae and less than 1% coral patches.   Small hard and soft coral patches were found within and 

immediately adjacent to the proposed sand mining site  
 

6.2.1 Water flow  
Current measurements during an outgoing tide during June 14, 2025 using weighted jugs and 2 drogues at 1 

m and 3m depths.The mean velocity was 28.3 cm/sec (std=11.4 cm/sec) in the NE direction.   The greatest 

velocity measured was 44. 8 cm/sec with the 1m depth drogue. Refer Figure 2.  

 

 



The Environment, Inc. Proposed Sand Mining Project  11/11/2025 

 Ngardmau State 

 

 

 

   

22 

 

6.2.2 Water Quality 
During  July 12, 2025, the water quality from  on site was measured. Refer to Figure 3.  The values in Table 

1 shows that the turbidity  at the proposed sand mining site (Samples A through E)  ranged from   0.4 to 0.65 

NTU.  The values were within the Class AA Water requirement of 1 NTU.  No enterococci were found at the 

5 samples at the proposed sand mining site.  The values were within the Class AA Water requirement. The 

pH ranged from 7.1 to 8 and outside the accepted Class AA Water requirement of 7.7 to 8.5.   The dissolved 

oxygen ranged from 4.9 to 6.5mg/l.  (Check 80% saturation) The temperature ranged from 29.6 to 30 oC.  

Overall the water samples indicated that the proposed sand mining site waters met Class AA  standards.     

 

Six water samples were collected by the Ngardmau dock area. Refer to Figure 3.    The values in Table 1 

shows that the turbidity  at the proposed sand stockpile  site at the dock  (Samples F through K)  ranged from   

0.99 to 2.41. Exceed Class B Waters (2 NTU). The higher turbidity was measured along the inner south side 

of the existing dock (samples F and G). The  enterococci ranged from 0 to 260 MPN/100ml. These values of 

enterococci exceeded Class B threshold  ( not to exceed 130 /100 ml in any single sample). The high colony 

counts were measured along the inner south side of the existing dock (samples F and G). The pH ranged from 

8.2 to 8.9.  The pH  values exceed the Class B accepted threshold  (7.7 to 8.5). The dissolved oxygen ranged 

from 5.1 to 5.7mg/ which is below the threshold of 6mg/l.   (At 29 0 C  dissolved oxygen saturation is 

approximately 7.5mg/l. Therefore at  80% saturation dissolved oxygen is about 6mg/l). The temperature 

ranged from 29.6 to 30 oC. The higher temperature was measured at the innermost North side of the dock.  

Overall the water samples near the proposed stockpile site on the Ngardmau Dock do not meet Class B 

standards. The minimum buffer zone for marine waters is 60 ft. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Table 1. Water Quality Results for the proposed sandmining and stockpile sites.  
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Sample Station Location Latitude Longitude 

A Proposed Sandmining Area 7.63160 134.53827 

B Proposed Sandmining Area 7.63271 134.53844 

C Proposed Sandmining Area 7.63382 134.54381 

D Proposed Sandmining Area 7.63228 134.54588 

E Proposed Sandmining Area 7.63246 134.53998 

F Ngardmau Dock 7.60830 134.56218 

G Ngardmau Dock 7.60884 134.56139 

H Ngardmau Dock 7.61020 134.56009 

I Ngardmau Dock 7.60995 134.56143 

J Ngardmau Dock 7.60975 134.56233 

K Ngardmau Dock 7.60910 134.56363 
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6.2.3 Sensitive marine habitats and corridors 
 

6.2.3.1 Marine  
In 2025, at least  94, 115 m2  of sand, algae and coral will be impacted by the proposed sandmining site.  

 

6.2.3.2 Marine  Corridors 
Marine  corridors refer to habitats or linked habitats that animals move within to feed, mate or otherwise use 

in their life cycle. If any of these linkages are disturbed or movement is blocked, the animals are considered 

threatened. The stingray and fish community was an important reef community at the site. The reef  provides 

a diversity of fish and invertebrates.  Fish and rays move to and from sites to feed and breed. We observed 

several sting rays and fish on site.  Marine fish and invertebrates  are good indicators of the health of an 

ecosystem as they depend upon the resources within the system to survive.  Monitoring the presence of 

indicator species is a cost-effective way to know if there is a change in the overall health of a system over 

long periods of time.  

 

6.2.3.3. Marine Species Diversity 
6.2.3.3.1 Proposed Sandmining Site 

During 2025, the team observed over 55 species of marine organisms on the proposed sand mining site. The 

species included 34 plant and invertebrate species and 21 ray and fish species. Refer to Figures 13-16.  Over 

8 marine plants including 5 green algae: Halimeda cylindrica, Halimeda simulans,; Padina australis, Padina 

japonica, Padina microthalma; 2 brown algae,  Dictyota friabilis, and one red algae: Laurencia tronai. Over 

26 species of invertebrates were found. At least 2 species of sponges including the orange sponge, Stylotella 

aurantium and black sponge  Hyrtios erecta were found. Over 6 species of hard coral including Stylophora 

mordax, Acropora humilis, Porites lutea, Porites cylindrica, Platygyra sp.  Lobophyllia hemprichii,  At least 

1  soft coral, Nephthea sp. and the feather hydroid Aglaophenia cupressina and an unidentified hydroid were 

found. The  horned helmet gastropod, Cassis cornuta, the snail, Serpulorbis grandis,  Natica egg cases and 

several unidentified gastropods were observed.  The bivalves Pedum spondyloideum, and  the embedded 

giant clams Tridacnea maxima and Tridacna crocea were observed. The cushion starfish, Culcita 

novaeguineae and the attached commensal Ophiactis savignyi brittle starfishes were found. An unknown 

mat-like invertebrate(?) was found.   The sea cucumbers Holothuria fuscopunctata and Bohadschia 

marmorata were found. The tunicate, Didemnum molle, was common on the coral patches.  

Over 21 species of rays and fish were found at the site. Three near threatened feathertail stingray  Pastinachus 

stephen (dudek) were observed.  Over 20  species of fish were observed including the following: the 

sandperch, Parapercis sp., unidentified gobies, baitfish, the golden trevally, Gnathanodon speciosus, the 

cleaner fish  Labroides dimidiatus, the emperor fish, Lethrinus olivaceous, the pufferfishes,  Arothron 

hispidus and Canthigaster valentina, the fusiliers Caesio sp., the blenny, Aspidontus taeniatus, the cardinal 

fish, Apogon lateralis, Apogon angustatus, and Apogon sp.; the pomacentrids, Pomacentrus coelestis, 

Dascyllus aruanus, and Dascyllus trimaculatus; the damselfish, Chrysiptera cyanea, and Chromis 

xanthura(?); and  the soldier fish,  Myripristis woodsi(?). The diversity and numbers of fish and invertebrates 

were found primarily on the isolated coral patches found on site. 

 

These marine species  are important for life on the reef.  The mean density of Halimeda cylindrica   was 5.2 

plants/m2 (std= 4.1, n=72). The H. cylindra densities from 1 to 23 plants/m2. The H. cylindrica covered a reef 

area of over 72 m2 of the 8, 355 m2  of outer reef surveyed or 0.86 % of the surveyed area.    The sea cucumber, 

Bohadschia marmorata, had a mean density of 1.2 cucumbers/m2 covering an area of 72 m2  of the surveyed 

area representing 0.44% of the surveyed area.  The sea cucumber Holothuria fuscopunctata had a density of 

2.2 /m2 within a 5 m2 area or 0.06% of the area.  Other invertebrates were less common on the site.  Refer to 

Figures 13-16.  
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.  

Halimeda cylindrica with Dictyota sp brown algae and hydroids 

 
Halimeda cylindrica  Dictyota sp., Halimeda sp.  Bohadschias marmorata,  and sand dollar 

exoskeleton or test.  

         
Thalassia hemprichii  seagrass  

 

 

 
Figure 13  Marine flora at the proposed sand mining site.   

 

 

 

 

 

 

 

 
            unidentified black sponge   and   unidentified invertebrate mats.   

 



The Environment, Inc. Proposed Sand Mining Project  11/11/2025 

 Ngardmau State 

 

 

 

   

26 

 

 
   Natica egg case unidentified processed sand 

 

   
          Cassis cornuta                       unidentified gastropods at the site  

 

                      
       Bohadschias marmorata (marmarech)                 Holothuria fuscopunctata 

 
Culcita novaeguineae               unidentified Sand dollar  Unidentified sea urchin  

 

 
Figure 14.  Marine Invertebrates observed during the June 7 and June 14 2025 Surveys at the proposed 

Ngeraol Sechasech Sand Mining Site.  

 

 

   
Isolated coral patches adjacent to the Ngeraol Sechasech site with diverse fish communities. 
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Figure 15. Isolated coral patches of Acropora, Porites and Lobophyllia coral and a  variety of damsel fish 

and 2 puffer fish Arothron hispidus (lower left), Tridacna and tube worms (bottom left), Aglaophenia 

cupressina  hydrozoan (bottom right)  adjacent to the Ngeraol Sechasechsite with diverse fish communities.  

 
Figure 16.  Coral Reef with the deeper channel along the NE end adjacent to the Ngeraol Sechasech site  

with large Heliopora and Porites coral colonies. June 14, 2025  
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6.2.3.3.1.1  Marine Substrate Cover 

During the June 2025 survey at least 99% of the substrate was sand and 1% were isolated coral patches 

and small patches of green algae.  

 

6.2.3.3.1.2 Species and Habitats considered rare, endangered, threatened, sensitive or otherwise 

unique. 

All marine plants and animals are considered sensitive.  We found over 55 native marine plants and animals 

at the proposed sand mining site. Three of the near threatened feathertail stingray,  Pastinachus stephen 

(dudek). We saw or heard the native black noddy at the sand mining site.  The habitat is known for sting rays.  

 

6.2.3.3.1.3  Important Shary and Ray Areas (ISRA)  

Between 2013 and 2024 during  the months of January to May, feeding aggregations of more than 10 manta 

rays were regularly and predictably observed by recreational divers with the Ngardmay Passage also known 

as Devilfish City or Iwekakou Channel. It is considered an Important Shark and Ray Area (ISRA) due to the 

presence of a vulnerable threatened species and feeding area, referring to the Reef Manga Ray, Mobula 

alfredi. Aggregations peaked at between 40 to 50 individuals in April and May (J. Alpert pers. obs. 2013 to 

2024). The largest aggregations were observed when the incoming current is strong before the new and full 

moons. The largest aggregation reef manta ray aggregation in Palau of 70 individuals was observed in this 

area (Etison and Colin 2013). The location of Reef Manta Ray feeding is dependent upon the currents, tides, 

and winds and covers a large area Feeding is usually in shallow water 0-10 m (J. Alpert pers obs. 2013-2024).  

During the June 7 and 14, 2025 marine surveys, three feather tail stingrays, Pastinachus sephen (dudek) were 

observed. Pastinachus stephen is a near threatened ray under category A2d and 3d) due to the decline in the 

population size of at least 30% (A2) over the last 10 years and is ongoing. Refer to Figures 17 and 18. 

 

 
Figure 17. The near threatened feathertail stingray  Pastinachus stephen (dudek)  

 
Figure 18.   Depressions made by a sting rays  

 
6.2.3.3.2 Proposed Stockpile Ste 

During 2025, November 1, 2025 the team   observed over 23 species of marine and terrestrial organisms on 

the proposed stockpile  site. The species included more than 15 plant and invertebrate species and 4 fish 

species. Refer to Figure 20.  Over 12 terrestrial plants include 4 mangrove species: Rhizophora apiculata 

(bngaol), Xylocarpus granatum (meduulokebong), Ceriops tagal (biut) and Bruguiera gymnorrhiza 

(kodenges) Coastal plants included Casuarina equisetifolia (ngs), Syzygium samaragense (rebotel), 
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Terminalia catappa (miich), Cocus nucifera (lius), Ficus micronata (lulk). Herbaceous plants included  

Alysicarpus vaginalis, Desmodium sp.  Fimbristylis dichotoma. At least 6 unidentified species of gastropods 

and bivalves were observed within the mangrove roots and along the substrate. The substrate consisted 

mainly of soft sediment and the water was very turbid due to heavy rains prior to the site visit. Four species 

of fish were found at the site including the needle fish Zenarchopterus sp. (kieu) and the archerfish and a 

dozen Toxotes jaculatrix (uloi) within the mangrove roots. A dozen cardinal fish Apogon  sp. and one 

Lutjanus fulvus (reall) was observed near the dock. Five bird species observed at the dock during November 

1, 2025 included 7 introduced black headed munia, 4 migratory ruddy turnstones, and 1 migratory Pacific 

plover.  One native bedaoch and 5 native  black napped terns flew over the site during November 1, 2025. 

Several crab traps and a raft were observed along the inner mangrove at the landward edge of the access road 

to the dock.  Refer to Figures 19-20. 

 

 

 
Figure 19. Proposed Stockpile Area (top left), mangrove trees found or landward end (top right),  migratory 

ruddy turnstone birds lower  left), archer fish and needle fish among mangrove roots (lower right),  
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Figure 20. oysters found on site (upper  left), snails found at the site (upper right), crab traps ( bottom left), 

raft ( bottom right). November 1, 2025. 

 

 

6.3. Socio-cultural, economic and political environment 

This project is expected to have social-cultural, economic and political impacts. During 2025, the community 

members residing in Ngardmau were interviewed by phone regarding the proposed sandmining  site.  The 

survey is ongoing, preliminary findings indicate that most of the community is supportive of the project. 

Several individuals do not want the area due to the manta rays and rays that are using the nearby channel. 

The team observed one boat leaving the mangrove channel on November 1, 2025 and preparing their 

equipment at the dock.  At the inner landward edge the team observed 3 mangrove crab traps and a raft.  We 

were told by a community member that the traps were set elsewhere and not at the site.There were no direct 

observations of fishing or gleaning during our field work at the inner reef by the dock.  We did observe a 

fishing boat west of the proposed sandmining area on two field trips.  The was a concern from the tourism 

industry on potential impact of the proposed project on the eagle ray aggregations within the west channel.   

 

The potential economic benefit for the National, State and private sector and to all the community members 

will be the funds they redeemed from the joint venture agreement.  In 2025, a clear benefit for the 

communities  is the joint venture agreement that will provide 30% of the profits from the sandmining 

operations to Ngardmau State. The State and community will also have access to the sand at  a reduced price   

for State and community projects.   

 

It is recommended that the Governor work closely with applicants and the National Public Works and other 

private sand mining projects  to support efforts to provide steady supplies of sand through environmental 

sound best management practices.  It was further recommended that adequate funding be secured to enable 

sand to be made available to meet the needs of Ngardmau State for at least the next 25 years of projected 

growth.  It is further recommended to develop a Ngardmau State Master Plan to ensure sustainable 

development of the natural cultural and man-made resources in the state.  

 

A joint venture agreement with ongoing leadership and community meetings have been implemented to 

ensure that concerns are addressed. The State government has promoted transparency and openness regarding 

the proposed project through open state government agreements  and meetings between elected and 

traditional leadership and the community.  

 

During phone interviews, some community members supported the project under the condition that it is 

managed and operated  with minimal environmental impacts with financial support and employment priority 

to Ngardmau State.  Some people interviewed were unaware of the project and wanted more information 

through social media and regular State updates.  Ongoing household surveys and meetings are being 

conducted.  

 

 

7. Impact Assessment 

 

Potential positive impacts is the upgrading of the Ngardmau Port Area to accommodate sand stockpilings, 

revenues generated from the proposed project for community projects and employment opportunities for the 

State. Potential negative impacts are as follows: increased pollution from sand processing and stockpiling  

into adjacent waters  and a potentially  unmanaged and unsafe sand mining and stockpile site. The relative 

peace and tranquility at the proposed site will be decreased by the sound of the dredge operations and 

stockpiling with trucks  transporting sand  and the overall sand mining and processing of the sand  at the 

stockpile site.  

 

 

General biological resource impacts were the following:   
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1) Removal of marine algae and coral  to initiate a sand mining operation  site and stockpile area.  

 

2) Long term impacts to water quality of the nearby reefs and water  

 

3) Health and sanitation issues include pests and insects that can transmit diseases to people. 

 

4) Solid waste and sewage pollution during operation of this project. 

 

5) Introduced species 

 

Impact 1 Direct impacts (removal) of sensitive habitats, sensitive species and their habitats, and the 

movement corridors of sensitive species and indirect impacts (disturbance by construction or operation 

activities). 

 

Impact 2 Short- and long-term impacts to water quality is from pollutants, silt, and sediment from the sand 

mining site.   

 

A major concern for this project is marine water quality at the proposed sand disposal site did not meet EQPB 

water standards based upon high bacteria and turbidity by the Ngardmau dock.  During November 1, 2025, 

the waters were very turbid and visibility during the marine investigation was less than 1 feet.  Pollutants 

cause the normal oxygen levels to drop, temperatures to rise, and nutrient levels to increase and be detrimental 

to living organisms.  A specific range of these parameters is vital for survival of organisms in marine  

environments.  

 

Impact 3 Health and Sanitation Issues 

 

The health and sanitation and  safety of the personnel on the job site, within the community and marine life 

will be impacted by increased noise levels, operations and maintenance of heavy equipment.  

 

Impact 4 Liquid, Solid and Hazardous Waste 

Potential negative impacts include health problems from enteric bacteria entering the nearby water. It is 

crucial that the solid waste management plan be implemented even during construction. 

 

Impact 5 Introduced Species 

Importing needed equipment and supplies for the proposed sand mining operation may potentially 

introduce invasive marine species into the local waters. The prevention of introduction from equipment or 

containers is critical and most cost effective. It is important to eradicate invasive species as quickly and 

effectively as possible.  All solid waste and sand removed from the proposed site should be inspected by 

the designated national Biosecurity Officer  for marine invasive species. If marine invasive species are 

found at or near the site this should be reported to the Bureau of Environment National  Invasive Species 

Committee (NISC) Office. 

 

Impact 6 Water and Energy Usage 

 
1) The proposed project will require water and power at the stockpile site supplied by Ngardmau State public 

facilities.  

 

Impact 7 Noise and Air Pollution  

 

The noise from the dredging operation and processing of sand will create increase noise level 

And an increase of particulate mater or dust in the air at the sand mining and sand stockpiling site.  

 

 

Biological impacts considered significant 
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Biological impacts considered most significant are listed in order of importance below:  

 

1) Removal of sand from the reef may cause potential erosion and sediment overload into nearby waters and 

reefs and  will disrupt life cycles of marine organisms.   Sand mining may impact stingray and manta ray 

populations by impacting their habitat and the noise from the dredging activities.The applicant will comply 

with the dredging regulations for EQPB.  

 

2) Potential short- and long-term change in water quality.  Water is essential for all living organisms to 

survive. If the water is polluted all organisms are in jeopardy within all habitats.  Potential pollutants from 

siltation and sediment overload to adjacent reefs, chemical pollutants  from the equipment ( lubricants, oil, 

fuel) and sewage waste can harm marine organisms. There is currently land based pollution that needs to be 

investigated and mitigation measures taken.  

 

3) Short- and long-term water consumption for the sand mining  operations.  During periods of drought water 

usage may be limiting for the communities. Sandmining operations may be limited based upon the water 

quantity available during drought periods.  

 

4) Health and sanitation conditions that can potentially cause illness within the community such as rodents 

and pests attracted to the stockpile site and mosquitoes carrying disease due to improper waste management 

and standing water that can lead to increased mosquito populations. . 

 

5) Solid waste and sewage disposal and potential oil and fuel spills and leakages during the proposed project 

implementation will have a negative impact on the marine environment  if not properly managed. 

 

6) Introduced species can potentially create havoc on natural marine plant and animal communities as have 

been described in earlier sections.  The greatest threat to the bird community is the potential introduction of 

the brown tree snake of Guam. 

 

7) Secondary impacts of increased sea and land activities.  The presence of endangered or endemic marine 

species at or near the site warrants concern over increased land and sea activities. Much is still unknown 

about the migratory patterns of these species 

 

8) Noise and Air Quality from the sand mining operations and stockpiling will have detrimental impact on 

the health of the personnel and community using the surrounding area.  

 

8.  Mitigation Measures for the Project 

 

Impact 1 Removal of habitat. 

 

1) Implement a basic policy to avoid any obstruction of the natural current and tidal flow at the site.  

Implement a basic policy to maintain a 60-ft buffer zone or more along the forested areas and steep sloped 

grasslands on the eastern and northern side.  The buffer zone should consist of existing undisturbed vegetation 

and forests wherever possible.  Place 2 to 3 rows of silt fences, 2 to 3 rows of plant native shrubs and 2 to 3 

trenches down slope to help retard or reduce any flow of sediment off site.  

 

2) Do not stockpile sand  or wastes within 20 m  of the adjacent waters. Any stockpiles should be located at 

least 20 m away from the water.  

 

3) Replant the exposed areas with similar native vegetation and trees as was present before the removal as 

soon as possible or cover areas that serve as a buffer zone surrounding the stockpile area.   

 

4) Utilize common native species, preferably endemic, indigenous or rare  coastal plants for landscaping the 

buffer area around the designated stockpile site.   
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5) In advance of the implementation of the project, free living marine organisms (i.e. sea cucumbers, urchins,  

Fungia corals) should be transplanted to a temporary or permanent designated marine nursery near the 

implementation area. After construction, these organisms  can be transplanted back for site rehabilitation if 

recommended.  

 

6) Utilize local marine protected areas to serve as  nurseries whenever possible and develop a marine nursery  

in similar adjacent area or within the existing marine conservation areas to relocate any marine organism 

prior and during sand mining activities.   

 

7) Surface erosion control should involve planting ground cover plants immediately after earthwork is done.   

 

8) Local non-invasive or local lawn grass type species should be used for the landscape areas facing the 

access road and the slopes of the berm for the disposal area. 

 

9) Mitigation measures will include a silt fence along the entire down slope forested area and along the stream 

banks on either side.  Good erosion control management practices and monitoring will be applied for the 

duration of this proposed project.   

First the plants and soil covering the rock surface will be stripped and transported to low-lying areas of the 

quarry for filling. Second the filling area will be marked and wooded stakes will be driven around the 

perimeter to reinforce and prevent soil from spilling out.   Silt fences and sediment ponds will be placed in 

erosion prone areas.  

 

10) The removal of sand will impact the marine organisms living within this habitat. The coral patches were 

few along the survey transects. The patches have diverse assemblages of fish and invertebrates. There were 

numerous ray depressions in the sand indicating that the rays are using this habitat. Wherever possible 

relocating marine life off the proposed sanding mining and stockpile area before the project is initiated.  Have 

a biologist on site to ensure the rays are not near the mining activity. If rays or other marine life is within 100 

m of the site, operations will stop; until the animals  are outside the range of  at least 100 m. Limit activities 

to periods when feeding and breeding activities of specific species are not impacted based upon local 

knowledge of the area.  

 

11) Develop and implement an Ngardmau Master Plan and Land Use Plan to ensure sustainable development 

of Ngardmau’s resources for future generations.  

 

  

Impact 2 Long term impacts to water quality and water consumption for processing 

 

1) Dock  Areas are classified as Class B waters within 1000 feet of the boat docking facility which would 

include the proposed sand stockpile area.  The sand mining area is classified as Class A waters. The Sand 

mining area requires reclassification from Class A to Class B for this proposed project. Upon reclassification, 

the water quality parameters need to be within the Class B water quality requirements.  

 

2 A storm water plan  will be produced on the proposed stockpile site. Stormwater is rain water that flows 

over the ground and hard surfaces like roads instead of soaking into the ground. This runoff can pick up 

pollutants.   

 

3) An ESC  management plan will be developed in accordance with EQPB regulations. The applicant will 

implement a site erosion control plan that includes an inventory of material on site and erosion control 

infrastructure.  For example, silt screens and sediment traps will be constructed and set in place before 

construction begins.  This includes screens that line the reef edge and also diversion traps in low areas where 

water enters the adjacent coastal waters.   
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4) Monitor and maintain the screens and traps and other erosion control measures throughout the duration of 

the project. Test the sediment control system to ensure that it is functioning properly. Maintain logs and 

testing results for sediment levels that are submitted weekly to EQPB.  

 

5) Expose less than an acre of reef (an acre is 4,047m2) be exposed at any given time.  All recently mined 

areas greater than one acre should be stabilized. A disturbed sand area greater than this area  is almost 

impossible to manage during a storm surge.  Appropriate ESC should be available on site to contain sand 

mined areas  and stockpile areas during heavy rains and storms.  Materials could include industrial erosion 

control matting at the stockpile site.  

 

6) Any pesticides, herbicides and insecticides and fertilizers proposed for the project need to be listed and 

approved by the Department of Agriculture and EQPB. Application methods must be clearly stated.  Storage 

of these chemicals must be in designated areas with proper containment and disposal clearly stated.  We 

recommend that the applicant consult with the Division of Agriculture, the Palau Community College and 

the EQPB regarding safe biodegradable pesticides and application.    

 

7) Retain a biologist and engineer and public health expert throughout the duration of the construction and 

operation of the sand mining  facilities to ensure proper construction and implementation of the sand mining 

waste management plan.  Their scope of work would include monitoring and maintaining structures or 

activities developed for mitigation.  Implement a monitoring program for marine water quality and erosion 

control.  

 

8) Develop standard operations and procedures for all phases of construction and operations for the proposed 

sand mining project. 

 

9) Develop emergency mitigation action plans for unpredicted heavy rains and unforeseen limitations of final 

mitigation measures.  Once the sand mining  infrastructure and site preparation are complete the 

implementation of the maintenance and management plan will be the responsibility of the sand mining 

management team. 

 

10) Implement a marine water quality monitoring program building upon the marine water monitoring 

stations set up for the field study for this proposed site.  

 

11) Reduce freshwater consumption and processing during periods of drought as advised by EQPB. 

 

12) A monitoring program for water quality is needed to address long-term impacts to this reef habitat.  It is 

recommended that a monitoring program of the reef health and adjacent waters be established for the duration 

of this project in partnership with the EQPB, PAN and Ngardmau State.  If the proposed  sand mining project  

is  approved,  monitoring is critical to prevent impacts to the adjacent reefs.  Regular water monitoring at the 

sand mining  and the adjacent waters  and at the stockpile site is recommended. The greatest potential source 

of runoff of fine particulates will occur during the sand mining operations. It is important that all erosion 

mitigation infrastructures (i.e., silt screens, silt booms,  sediment traps on site now) and stormwater 

infrastructure at the dock are in place before operations begin. Throughout the duration of the project, strict 

erosion control practices must be implemented to protect the marine waters from an overload of sediments. 

 

 

Impact 3 Health and Sanitation Issues 

 

1) Upon completion of the proposed sand mining infrastructure and layout plan , set up a transfer station for 

wastes to be taken to the National Landfill in Aimeliik.  

 

2) Secure funds for an intensive recycling program and hazardous waste removal program to serve projected 

duration of the project. 
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3) Noise Pollution due to mining  activities may disrupt dugong, manta ray, sting ray, fish and other 

invertebrate behavior. Ensure that public announcements are made during periods when there may be loud 

mining activities on the proposed site.  

 

4) Personnel required proper safety equipment and operation projection and an accident prevention plan to 

ensure that potential injuries or health related illness are prevented.  During periods of heavy rains and storms, 

operations need to be stopped or reduced. Adequate drinking water, break periods, and rest periods are 

required for workers.  Proper sanitation facilities that are kept clean and safe with proper disposal are 

required. Noise levels and air quality levels need to meet EQPB standards to provide a safe and clean 

environment for the personnel on and off site. 

 

The future impacts need to be avoided with a proper erosion control management system and a reduction of 

waste through recycling, reuse, and reduction. Noise pollution may impact the residents using the dock area 

for recreation and marine life- especially the manta ray population.  

 

 

 

Impact 4 Sewage Storage and Discharge and Hazardous Waste Management 

 
1) Use portable toilets that are located on flat and least sloped areas that meet specifications approved by 

EQPB. 

 

2) The domestic wastewater will be directly discharged into a septic or holding tank that will be regularly 

pumped and cleaned.  

 

3) Oil spills and leaks will be contained within the refueling areas that will be equipped with leakage 

prevention measures and cleaned regularly that have met EQPB specifications.   

 

4)   Portable toilets are used during construction if existing toilet facilities are of limited capacity. Portable 

and public toilets need to be properly  maintained, and all wastes properly disposed of on a regular basis. 

Recycling of aluminum cans and plastics will be practiced. Existing solid waste will be removed from the 

proposed stock pile area and on a regular basis throughout the life time of the proposed. 

 

5)    Storage areas for solid wastes must follow all the sanitation guidelines stated in EQPB regulations.  

Hazardous wastes such as oil and fuel and lubricants can impact the environment.  

Any use of ordinance requires special storage and disposal protocols through EQPB.  

 

6)  Build and manage a well-regulated hazardous waste storage facility for any hazardous or potentially 

hazardous wastes. These substances must also be identified and properly stored and disposed of during 

construction and operations at the National Landfill or an EQPB approved disposal area.   

 

 

 

Impact 5 Introduced species 

 
1). Set up an inspection and cleaning station for all sand mining equipment and supplies. Consult the Bureau 

of Environment, NISC regarding invasive or potentially invasive marine plants and animals.   

 

2)  Whenever possible, use local non-invasive seeds and plants to revegetate the stockpile site.  It is important 

that all plants imported be screened and approved by the Division of Agriculture.   

 

3) All equipment and materials shipped or flown in for this project needs to be screened for introduced plants 

or animals. Any introduced plants and animals found should be destroyed immediately. The quarantine and 
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customs agents need to be consulted to determine the best way to screen for unwanted introduced pests. A 

mechanism needs to be in place to monitor for and eradicate any accidental introductions. 

 

4) Prevention is the most cost-effective way to deal with invasive species.  All equipment needs to be cleaned.   

Posters and awareness pamphlets about these organisms should be available for the proposed sand mining 

project  personnel and management. It is imperative that this project does not result in the introduction of  

invasive species from introduction from shipments or relocation of equipment to the project site during the 

lifetime of the proposed sand mining project.  A potential threat is the brown tree snake, Boiga irregularis 

that could potentially arrive via a container of equipment for the proposed project.  

 

 

Impact 6 Water and Energy Usage 

 
1) The proposed project will require water and power  at the stockpile site. The applicant will obtain the 

required PPUC and Ngardmaju State  authorization for use of public utilities on the site.  

 

2) Practice best water and energy conservation methods.  Design and construct rain catchment tanks with 

capacities to hold water for periods of drought and dust control if needed. Use alternative energy such as 

solar for the site.  Use renewable energy options such as solar energy where possible for the site. 

 

   

8.2 Summary Matrix of predicted environmental issues/impacts and proposed mitigation/ 

enhancement measures and responsibilities 

See Attachment  

 

8.3 Environmental Management and Monitoring Plan 

The proposed sand mining  and adjacent marine waters  will be monitored regularly at the  designated stations 

to serve as a baseline for a monthly monitoring program for the duration of the project. Regular inspections 

by Environmental Sanitation will ensure that there are no areas at the proposed stockpile site that serve as 

breeding grounds for mosquitoes or rodents.  Agriculture will make regular inspections for invasive species. 

Erosion and sediment control infrastructure will be monitored daily 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.    

 

 

9. Summary 

 

The goal of the proposed Ngardmau Sand Mining Project  is to provide sand  for development in Ngardmau  

State and elsewhere in Palau and potential clients abroad.  The proposed sand mining site, Ngeraol 

Sechasech has not been impacted from the previous sand mining activity. It is required to have a 20 m buffer 

along the coast. The diversity of marine plants and animals was high on the isolated coral patches at the 

proposed sand mining area which covered less than 1% of the site  The diversity was low at the proposed 

stockpile site with high turbidity from land based activities.  Proper ESC installation and maintenance is 

required to mitigate impact on adjacent reef  areas.  Implementing an effective and successful water quality 

monitoring program and fish and ray monitoring program is recommended. The water quality at the proposed 

sandmining area met EQBP standards for Class AA waters with the exception of the pH range.  The water 

quality at the proposed stockpile area near the dock did not meet EQPB standards for Class B waters.  

It is important to monitor the marine ray, fish and invertebrate populations during specific lunar and seasonal 

cycles to ensure the activities of the sand mining  have minimal impact on the existing  populations of marine 

organisms and work with local fishers to determine periods to limit activities. There is concern regarding 

impact to the manta ray and near threatened rays on site. It is recommended to have daily monitoring to 

ensure  ESC infrastructure is functioning properly and reduce mining activities during peak manta ray season 
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and other periods . EQPB  regulations require that no mining occur during peak coral spawning periods.  

Other spawning periods may be identified by the Ngardmau community in which mining activities need to 

be reduced.   It is recommended to relocate free living organisms (i.e sea cucumbers, starfish, free living 

corals and if possible,  relocate the coral patches outside the proposed mining area.  

A solid and liquid waste program and specific Standard Operation Procedures for any hazardous waste is 

required. The goal should be zero waste, as all natural and man-made materials used, and produced can be 

reused in Palau or elsewhere in the world.   The applicant proposes to produce sand  with minimal impact to 

the adjacent reefs.  Through a conscientious effort of management and personnel all hazardous wastes can 

be recycled by the national recycling center in Koror and private companies. Organic wastes can be used for 

compost for home gardens. An alternative configuration of the proposed location of the sand mining  will 

place the active mining  operations further from the adjacent channel to the NE.  The water quality at the 

proposed stockpile site was very turbid after heavy rains.  It is recommended to identify sources of land 

passed sedimentation and take corrective action at the source of the sedimentation.  

 

 

 

 

 

 

≈ 

 
Figure 21.   Site Visit August 8, 2025 1:40pm Sandmining Site, Ngeraol Sechasech Boundary buoy markers  
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Figure 22.   August 8 2025 EQBP Site Visit to Sandmining site  Ngardmau Dock  

.  

 

 

 

 
 

Figure 23.   Site Visit Meeting with EQPB August 8, 2025 

 

 
Figure 24.   August 8, 2025 Sign up sheet of Participants for August 8, 2025  EQPB Site visit.  
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11. Appendices 
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