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INITIAL ENVIRONMENTAL EXAMINATION OF THE OCEAN OUTFALLS AND SEWER 
SYSTEM REHABILITATION SUBPROJECTS 

 
I. INTRODUCTION 

1. This initial environmental examination (IEE) covers two subprojects of the South Tarawa 
Sanitation Improvement Sector Project (STSISP) and will comprise (i) the rehabilitation of the 
saltwater flushed sewerage systems at the urban centers of Bairiki, Betio, and Bikenibeu on 
South Tarawa, including provision of equipment essential for operation and maintenance of the 
systems and (ii) the upgrading or replacement of the ocean outfalls at the urban centers of 
Betio, Bairiki and Bikenibeu. The integrity and effectiveness of these systems is an essential 
part of the solution to the growing and intense problem of public health related to poor 
sanitation. This IEE examines the potential impacts in respect of proposed subproject outputs 
and identifies mitigation measures to avoid adverse impacts and maximize beneficial impacts to 
the extent possible. The IEE is prepared according to the ADB’s Safeguards Policy Statement, 
2009 and in accordance with the Environment Act, 1999 and the Environment (Amendment) 
Act, 2007 of the Republic of Kiribati.  
 
2. This IEE was prepared employing site visits, consultations, field investigations, 
discussions with specialists in oceanography, marine biology and specialist construction 
techniques and review of secondary sources of information and scientific literature. 
 

II. POLICY LEGAL AND ADMINISTRATIVE FRAMEWORK 

A. National Legislation for Environmental Protection 

3. The constitution of the Republic of Kiribati, which is the supreme law, vests the natural 
resources of Kiribati in the people and Government, and affords protection to public health, the 
health of animals and plants and the conservation of the environment. Specific legislation on 
environmental protection and management is provided for in the Environment Act (1999) and a 
number of other items of legislation. The Environment Act of 1999 is entitled “An act to provide 
for the protection improvement and conservation of the environment of the Republic of Kiribati 
and for connected purposes” is amended by the Environment (Amendment) Act 2007 and is 
supported by the Environmental (General) Regulations of 2009 (which repeals previous 
regulations to the act). 
 
4. Further relevant items of legislation are (i) the Public Utilities Ordinance of 1977 which 
vests responsibility for the protection and security of water resources in the Public Utilities 
Board, and includes regulations for the protection of water reserves; (ii) the Public Health 
Ordinance of 1926; (iii) Public Health Regulations of 1926, both of which provide for public 
health measures including sanitation, solid waste collection and drainage; (iv) the Foreshore 
and Land Reclamation Ordinance of 1969, which regulates extraction of material such as sand, 
gravel, reef mud and rock; (v) the Marine Zones (Declaration) Act of 1983 which provides for 
protection and conservation of the marine environment, where these are not otherwise covered 
by national or international law; and (vi) the  Local Government Act, 1984 which empowers local 
government bodies to issue bylaws relating to environmental protection. 
 
5. Kiribati is a signatory to the following international laws that relate to protection of the 
marine environment (i) United Nations Convention on Law of the Sea; (ii) Basel Convention on 
the Control of Transboundary Movements of Hazardous Wastes and their Disposal; (iii) 
Convention on the Prevention of Marine Pollution by Dumping of Wastes and Other Matter 
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(London Convention); (iv) Various regional agreements on whaling; and (v) the International 
Convention for the Prevention of Pollution From Ships (Marpol). 
 
6. Kiribati also upholds international environmental laws through being a signatory to the 
following further conventions, (i) the United Nations Convention on Biodiversity, (ii) the United 
Nations Convention to Combat Desertification, (iii) the United Nations Framework Convention 
on Climate Change, (iv) the Montreal Protocol on Substances that Deplete the Ozone Layer 
(and subsequent amendments), (v) the Kyoto protocol, (vi) the Convention International Trade 
in Endangered Species (CITES), (vii) the Cartagena Protocol on Biosafety, and (viii) the 
Stockholm Convention on Persistent Organic Pollutants. 
 
B. Specific Requirements for Environmental Assessment 

7. Requirements of the Republic of Kiribati for Environmental Assessment are set out in the 
Environment (Amendment) Act of 2007 and Environment (General) Regulations, 2009. The act 
assigns primary responsibility for undertaking environmental assessment of projects to the 
project developer. The Ministry of Environment, Lands and Agricultural Development (MELAD), 
under the direction of the Principal Environment Officer (PEO), is responsible for review and 
approval of environmental assessment reports, prescription of requirements for publication and 
disclosure environmental assessment reports, issuance of environment licenses, and 
prescription of any conditions to the licenses.   
 
8. Environment licenses are required from the Ministry of Environment, Lands and 
Agricultural Development, for all activities that are deemed environmentally significant. These 
include activities that will, or are likely to be, within the broader scope of the STSISP, such as (i) 
operation of waste disposal systems, and (ii) use or extraction of more than 5,000 liters of water 
per day.  
 
9. The Act requires the applicant (in this case the MPWU) for the environment license to 
submit an application (according to a form issued by the PEO and with an application fee) to the 
PEO.  
 
10. On consideration of the application, the PEO determines whether to issue an 
environment license or require an environmental impact assessment, or refuse the application. 
While there is no categorization system for projects, the Environment (General) Regulations, 
2009, makes a distinction between a basic environmental impact assessment report and a 
comprehensive environmental impact assessment report and provides outlines for these. The 
decision as to which level of environmental impact assessment report is required is vested in 
the PEO and criteria to guide this are not provided in the legislation.  
 
11. A basic environmental impact assessment report requires, broadly, (i) details on the 
objectives, need for the description of the activity including construction methods, location and 
information on any sensitive areas affected, (ii) a description of the environment, (iii) description 
of potential or actual impacts and required mitigation and of any further studies required, (iv) 
consideration of climate change, (v) plans and arrangements for environmental monitoring, (vi) 
analysis of alternatives, (vii) description of relevant legislation, (viii) summary of findings from 
consultations, (ix) a list of contributors with contact details, and (x) a summary report written in I-
Kiribati. This is substantially compatible with the format required for an initial environmental 
examination by ADB according to the Safeguard Policy Statement (2009), except that under this 
policy, a grievance redress procedure and environmental management plan are required in 
addition to the above information.  
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12. A comprehensive environmental impact assessment report requires the same 
information, with greater detail on (i) construction methods; (ii) the receiving environment; (iii) 
impacts (on employment, health, education, land uses, items of cultural significance); (iv) 
primary, secondary, temporary and long term impacts including residual impacts; (v) 
comparison to similar projects undertaken elsewhere; (vi) a full description of alternatives; (vii) 
an environmental management plan; (viii) energy sources; (ix) methods used in the 
assessment; (x) detail on consultation and disclosure; and (xi) detail on sources of information 
and references. This is substantially compatible with the format required by the ADB for an 
environmental impact assessment report, except that specific detail on grievance redress 
mechanisms is required. 
 
13. The applicant prepares the environmental impact assessment report according to the 
required format, and is required to hold consultations with adjacent landowners and other 
interested parties in doing so. This is compatible with ADB requirements, which are that the 
consultation is meaningful, commences early in the project preparation cycle, provides timely 
disclosure of relevant and adequate information that is understandable and readily accessible to 
affected people, is inclusive of views of women, men and vulnerable groups and is carried out in 
a non-coercive manner. The IEE will also be posted on the ADB website.  
 
14. On receipt of the environmental impact assessment report/IEE, the PEO will determine 
the appropriate form of its publication and disclosure to interested parties, and the deadline for 
receipt of comments. Comments received must be shown to the applicant and taken into 
consideration. In accordance with ADB policy, revisions should be made in response to 
comments. The ADB will also review the IEE and once it has been deemed to comply with the 
Safeguards Policy, will issue a notice of no objection for the subproject to proceed. 
 
15. On receipt of comments, the PEO decides whether to grant a license and if a license is 
to be granted, the conditions for it. Conditions may include duration, location, prescribed 
methods, emission limits, monitoring and reporting requirements, lodgment of bonds and 
payment of fees, preparation of plans and specific mitigation. The decision to grant the license 
and the provision of conditions, outlined in section 38 of the Environment (Amendment) Act 
2007, are made according to the principles of sustainable development and with any 
international obligations or agreements to which Kiribati is bound and any other prescribed 
requirements.  
 
16. The procedures are summarized, with reference to appropriate sections in the Act, in 
Table 1.  
 

III. DESCRIPTION OF THE SUBPROJECTS 

A. Project Type 

17. Infrastructure: The subprojects will consist of infrastructure improvements.  
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Table 1: Summary of Environmental Assessment Procedures 

 
 

Action 

Responsible parties Reference 
to Environment 

(Amendment) Act 2007 MELAD Applicant Interested 
Parties 

Submission of Initial application    Section 31 
Consideration, decision regarding 
EA requirement and specific 
requests for information 

   
Sections 32; 34 (1) 

EA report preparation    Section 33 (1) and 
Regulations (2009) 

Consultations    Section 33 (3) 
Consideration of EA report and 
decision on format and period of 
EA report disclosure 

   
Section 36 

Review and comment on EA 
report    Section 37 

Grant of license and prescription 
of any conditions of grant    Sections 37 and 38 

 
B. Project Category 

18. The appropriate category for the subproject according to the ADB’s classification is 
Category B,1

 

 where impacts are site-specific, few (if any) are irreversible and for which 
mitigation measures can be designed more readily than for Category A subprojects (which has 
significant adverse impacts that are irreversible, diverse, or unprecedented). This corresponds 
to the requirement for a basic environmental impact assessment report, as described in Part 4 
of the Environment (General) Regulations, 2009.  

C. The Sector Project 

19. The subprojects will be implemented under the STSISP, which has the following stated 
outputs: (i) sanitation and hygiene practices among South Tarawa’s population will be improved, 
(ii) wastewater in South Tarawa will be effectively managed by PUB, (iii) MPWU and PUB will 
have the capacity to plan and manage water and sanitation services, (iv) adequate funds will be 
available to PUB to finance sanitation operations and maintenance, (v) project management and 
implementation services within the Ministry of Finance and Economic Development (MFED) and 
MPWU will ensure efficient and effective project implementation. 
  
D. Need for the Subprojects 

20. The existing sewerage systems in the towns of Betio, Bairiki and Bikenibeu are in poor 
repair and partially inoperable. The poor state of the systems causes difficulties for connected 
households with the day to day use of their toilets, discourages households to connect to the 
system (and thereby abandon open defecation or the use of poorly designed onsite systems), 
and allows leakage of raw sewage, worsening unsanitary conditions and allowing pollutants, 
such as nitrates, nitrites and phosphates compounds to enter the freshwater lenses and lagoon. 
The system was rehabilitated between 2001 – 2003 under the Sanitation, Public Health and 
Environment Improvement (SAPHE) Project but deteriorated within the space of approximately 
5 years. The state of the systems contributes to intense and rapid degradation of the quality of 
                                                 
1 An Environmental Assessment Checklist and Environmental Categorization form for the sector project was 

submitted to the ADB Chief Compliance Officer on 18 Feb 2011. 
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lagoon water and of water in the freshwater lenses beneath islets and prevalence of water 
related illnesses, manifested most stridently in the extreme levels of infant mortality which, at 46 
per 1000 live births (almost 5%) is the highest in the Pacific. The rehabilitation of the sewered 
network and outfalls is essential if sanitary living conditions are to prevail in the three urban 
areas.  
 
21. The sewerage outfalls at the main urban areas on South Tarawa were originally 
constructed in 1984, and improved in 2001 under the Sanitation, Public Health and Environment 
Improvement (SAPHE) project but improvements have since failed and effluent buildup 
represents a continuing and growing public health hazard. The outfalls were originally 
constructed as a means of treating and disposing of the waste, and require reconstruction for 
them to fulfill this function again. 
 
22. Outfall pipes were installed by cutting trenches in the flat, intertidal surface above the 
reef on the south or ocean side of the island, and then extending approximately 10 meters (m) 
beneath the ocean surface. In all cases, the pipes leading from the edge of the reef downward 
were dislodged. The pipes within the trenches on the flat intertidal areas also suffered ruptures. 
At Betio, the effluent is released at the reef edge, just below the ocean surface, but in Bairiki 
and Bikenibeu, all effluent is released in the intertidal area. Effluent has faecal coliform 
concentrations of 14,000 – 100,000 /100 milliliters (ml), posing risks both to marine ecosystems 
and for recreational use of the water in the intertidal area and in ocean water immediately 
beyond. 
 
23. The subproject complements further candidate subprojects which will be indentified and 
assessed during project implementation. 
 
E. Proposed Implementation Schedule 

24. Approval for the sector project is expected during 2011, and implementation is due to 
start in early 2012. Construction will commence in Q3 of 2012 and will be completed with the 
commissioning of the rehabilitated system and equipment in Q4 of 2014. 
 
F. Infrastructure Improvements 

1. Existing Infrastructure 
 

25. The sewer systems cover the three main urban areas of South Tarawa. The layout of the 
three systems is illustrated in Figures 2 - 4.  
 
26. The system uses saltwater to flush toilets and carry the effluent to the screening plant 
and outfalls. Saltwater enters the system via intake galleries, constructed in the intertidal reef 
flats at the three urban areas. The perforated pipes within these galleries are wrapped in a 
poorly constructed geotextile fabric and fine sand has entered the pipes and accumulated in the 
nearby pump wells. The pump well housing (concrete at Bairiki and Bikenibeu, and timber with 
masonite sheet cladding at Betio) is in a dilapidated state. Only Bikenibeu has two working 
pumps, while at the other locations, there is a single operational pump with no backup. In all 
cases the pumps are mounted above ground on badly corroded steel frames and the corrosion 
extends to the interface with the motors. The pump wells are uncovered, and debris has 
accumulated as well as fine sand which is also sucked into the distribution system and has 
contributed to the occurrence of blockages at household connections.  
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27. Saltwater is pumped into elevated tanks at each intake point to maintain pressure in the 
system. At Bairiki, the tower on which the tank is mounted is heavily corroded and in poor 
structural condition while at Bikenibeu and Betio, rust has appeared and the towers require 
sandblasting/wire brushing and repainting with proprietary industrial finishes to restore surface 
protection. There is evidence of leaks from the inlet and outlet pipes connected to the tanks. 
The elevated tanks themselves are intact but the tanks at Betio and Bairiki date back to the late 
1970s and show signs of degradation and require replacement. The elevated tank at Bikenibeu 
was replaced under the SAPHE project and is in good condition.  Sluice valves controlling flow 
to and from the elevated tanks and into the reticulation are also badly corroded. 
 
28. On the reticulation system, isolation valves and hydrants are generally inoperable due to 
corrosion and are mostly buried by sand and aggregate or have been buried under the road 
network when this was upgraded. However, all fixtures are mapped and recorded on a 
geographical information system and can be located, albeit with difficulty.  
 
29. Security fences constructed around the pump stations are in poor repair, are corroding 
and no longer secure. Again there is generally only one pump in each pump station and no 
backup and duty pump configuration as originally constructed. Betio and Bikenibeu each have 
two stations with no operable pumps. The galvanized steel pump rails in each pump station are 
corroded and weakened and lifting chains for the submersible pumps are defective. The access 
lids are heavy and in the absence of effective lifting equipment and have been permanently 
removed and set to one side. Where the pump wet wells are covered, it is only with tarpaulins 
and plywood sheeting, rendering each site hazardous to the public especially children. All 
access lid frames and covers are badly corroded. There are no effective ventilation systems and 
local residents confirm that odors are commonplace.  
 
30. Most manholes (around 60%) are rusted solid and are not used. Some have been 
replaced with concrete lids, however there is inadequate provision for sealing the manhole 
surrounds and as a result, sand and grit also enters the system at these points.  
 
31. The pipes in the network are made of PVC and are prone to rupture, and repairs are 
often ineffective. Connections to households are prone to clogging by sand and grit and many 
users have therefore disconnected the saltwater intakes and rely on well water for flushing 
instead. This causes saltwater to flow freely via the uncapped, disconnected pipes whenever 
the system is charged.  
 
32. At the network outlets, basket wells are installed to separate bulky solids from the 
effluent prior to discharge via the outfalls. The system relied on regular emptying of the steel 
mesh basket, which did not occur on an adequately regular basis, in part due to a lack of 
equipment to lift the heavy baskets. Also during peak storm flows when the system was 
operating to capacity, the material collected in the basket was washed through the system and 
into the outfalls. Non-return valves at this point are heavily corroded and probably not 
operational.  
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Figure 1: Layout of Betio Saltwater Flushed Sewer System 
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Figure 2: Layout of Bairiki Saltwater Flushed Sewer System 
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Figure 3: Layout of Bikenibeu Saltwater Flushed Sewer System 
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33. All pumps are manually controlled, necessitating twice-daily visits by Public Utilities 
Board (PUB) staff. Programmable logic controllers were installed, but require advanced 
technical skills to re-program as and when necessary, which are not available on the island. A 
further consequence of the lack of automation is inefficient pumping operation, leading to motor 
burn-outs through pumps running dry or subjected to excessive loads and operating hours, and 
ineffective flushing by saltwater to blocked sewerage lines.  
 
34. Equipment for maintenance of the systems presently includes a vacuum truck used for 
emptying the pumping station wells and manholes as well as septic tanks. This vacuum truck is 
operable but in poor repair and a previously acquired trailer-mounted high pressure water-jetting 
machine for sewer cleaning has been inoperable almost from the time it was purchased under 
the SAPHE project. A new combined truck-mounted vacuum and water-jetting unit will be 
procured for sewer cleaning together with a trailer-mounted water-jetting unit for use in areas 
inaccessible to the truck-mounted unit. 

 
35. The existing outfalls are close to inoperable, with leakages occurring within the intertidal 
platform, and very little effluent being pumped beyond the reef to the ocean. Only at Betio do 
the existing pipes extend beyond the coral reef, however the existing opening is just below the 
surface of the water, as shown in  below. Polyethylene pipe was used, fitted with concrete 
collars to provide weight and anchored. However, most anchor points have broken away, 
sections of pipe lie disconnected fallen and concrete collars lie on the sea floor as shown in 
Figure 5 and Figure 6.  

 
36. The following works will be undertaken under the sewer system improvement subproject 
to bring the three networks back into satisfactory operation and ensure ease of maintenance. 
 
37. At the intake galleries, the perforated pipes will be replaced with slotted pipe 250 mm in 
diameter. The slotted pipe will be wrapped in a nonwoven geo-textile fabric and secured with 
high density plastic straps or stainless steel clips. The pipe will be laid at a depth of between 1 
m and 1.5 m below the low water mark and completely buried in a filter packing medium 
composed of coral gravel with particle sizes ranging from 6 mm to 20 mm with a particle size 
distribution conforming to the relevant Australia / New Zealand standard. The filter medium will 
be encased in thick polythene sheeting, and backfilled by a layer of further packing material, 
encased in a formwork of at least 2 m width. The design will ensure a minimum through-slot 
velocity of 1 mm to minimize sediment ingress and a maximum axial velocity to avoid 
turbulence. Provision will be made for periodical backwash which will involve flooding the pump 
well to create the necessary hydraulic conditions to push water and sediments back through the 
collector and slotted pipes. Material will be expelled via a riser and galvanized iron gate valve to 
an outlet pipe. The riser and valve will be properly anchored and supported in a concrete 
chamber backfilled with either the surrounding coral or gravel filter packing medium. Pipes will 
be made of PVC and valves and fittings will be made of double-dipped galvanized iron. 
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Figure 4: View of effluent entering ocean water at the reef edge 

 
 

Figure 5: A loosely anchored but severed and isolated section of pipe lying  
on the sea floor at Bairiki 
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Figure 6: Disconnected anchor points and fallen concrete collars from the outfall pipe 

 
 

2. Sewer System Improvements 
 
38. All intake pump station houses will be rehabilitated, fitted with heavy weatherproof doors 
and windows with security mesh and double-coated with marine paint. 5kW marine standard 
pumps will be installed and used to discharge saltwater directly into the reticulation system. A 
further marine standard 2.2kW pump will pump water to the high level tank which will be 
retained to maintain constant pressure in the system. Valves regulating the flow to the elevated 
tanks will be replaced with new, carbon steel valves.  
 
39. The tower at Bairiki will be replaced with a double-dip galvanized coated structure and 
all valves and associated fittings will be replaced. Existing tower structures in Betio and 
Bikenibeu will be sand-blasted, treated with cold fix galvanizing and all towers will be spray 
painted using proprietary industrial materials and finishes for maximum durability (15 year 
warranty on paint). The tanks at Betio and Bairiki will be replaced with 22 kl covered tanks, 
manufactured from non-corrosive high UV-resistant material. Pipework, pipe fitting techniques 
and testing will be carried out to appropriate Australia / New Zealand standards.  
 
40. The existing saltwater mains will be flushed and cleaned. Damaged sections of the 
mains as well as damaged service connections to individual properties will be repaired or 
replaced as necessary, and PVC ball valves will be installed. All isolation valves will be replaced 
with PVC valves, and encased in valve surrounds and heavy duty reinforced plastic valve 
boxes. Similarly, all existing hydrants including fittings, joints and risers will be replaced with 
marine standard fittings. In locations, the hydrants may be installed on new offsets from the 
main to locate the hydrants clear of road carriageways. 
 
41. At each pump station, the galvanized chain mesh fences will be replaced, including the 
galvanized posts, stays and gates which will be double-coated galvanizing with corrosion-
resistant paint. Pumps will be replaced with marine standard pumps, and the guide rails and 
connection bends will also be replaced with components conforming to the same standard. Two 
pumps will be provided to ensure adequate backup. Existing wetwell covers will be replaced 
with newly constructed precast reinforced concrete covers. Access holes will be framed with 
high grade heavy duty high carbon cast iron frames and lids of the same dimensions as the 



13 
 

 

existing ones. Vent pipes will be provided at appropriate points on the outlet pipes, painted 
black and fitted with PVC vent caps to prevent the entry of flying insects. 
 
42. At the system outlets, primary milliscreening equipment will be installed and fixed to a 
concrete slab at ground level. The screenings will be compressed, dewatered and deposited in 
bins and will be removed to the nearest landfill. Six bins will be provided, three for active use 
and three as backup bins when full bins are removed. The milliscreens will be fitted with covers 
to contain odors and the discharge to the screening bins will occur through a canopy (or hopper) 
connecting directly into the bins with sealed edges, again to contain odors. All screenings will be 
washed using the screened liquid component of the flow to remove sludge and reduce odors  
 
43. Electrical control systems will be replaced and housed in secure cabinets constructed on 
marine grade housing and fitted with circuit breakers, surge protection, warning alarm systems 
and hazard warning signs. Systems will be selected on the basis of ease of operation, including 
simple programming systems.  
 
44. A new combined truck-mounted vacuum truck and water-jetting unit will be provided, and 
in addition a 3.5T Hiab crane truck or equivalent with a 15m maximum reach, for lifting and 
transporting screening bins as well as hoisting pumps and other heavy lifting tasks. A trailer-
mounted water-jetting unit will also be provided for use in locations inaccessible to the truck-
mounted unit. 
 
45. A sludge digester will be provided for the treatment of septic tank septage. This will 
comprise a modular design incorporating intake tanks, pumps, pipes and valves, an auger 
screen and press for removing fiber and hairs, the digester installed to two 20 foot containers, 
with internal non-corrosive linings and galvanized and industrial paint finishes, a dewatering unit 
(bins and internal sieves) in a separate 20 foot container, followed by a tank for the collection of 
residue liquids. The digester will be installed at the Nanikaai landfill. Deactivated, dewatered 
septage will be disposed of in the landfill and the residue liquids will be transported by the 
vacuum truck and be disposed of through the ocean outfalls.  
 

3. Improvements to Outfalls 
 
46. The scope of the outfall rehabilitation subproject comprises drilling through rock, beneath 
the level of live coral, to place an outfall pipe, made of polyethylene that will emerge at a depth 
of 25 m–30 m below sea level, and fitting of a diffuser at the outlet, designed to achieve 
maximum dilution at depth. The underground pipe will, unlike the pipes installed across the 
surface of the reef platform, not be vulnerable to damage by wave surges, currents and boat 
anchors. The pipe will end at the opening on the rock face, where the diffuser will be fitted.  
 
47. The technique to be used to drill through the rock, directional drilling, uses a guided drill 
head to generate a bore hole from surface at the outlet of the sewer system to the opening on 
the sea bed. The technique has the ability to maneuver the drill head horizontally and vertically 
to maintain the required depth and route, this is achieved by the use of telemetry allowing the 
drill head to send accurate position data to the operator, and for the operator to send directional 
signals. The technique can be used for slanted and horizontal drilling, and enables placement of 
the drill bore through the rock, obviating the need to dig trenches, which would damage coral 
and limit the depth at which the pipe can be laid. 
 
48. The rock is derived from old coral deposits, which feature hard coral heads formed from 
dense coral colonies interspersed with softer rock, as described in section IV.A.1 below. 
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Difficulties arise both from the hardness of the rock, and the tendency of rock fragments to fall 
into the cavities created by looser rock, preventing the insertion of pipes once the drill head is 
withdrawn.  
 
49. Drilling specialists confirm that drilling through hard rock derived from coral is feasible, 
and also that foam can be used to control the drop of rock fragments into the bore. Work of this 
nature has been used successfully in Guam and Hawaii.  
 
50. Drill rigs will be mounted on land and be driven by compressed air from two diesel 
powered compressors which are operated in tandem. The process commences with the drilling 
of a pilot hole, which utilizes oil as a cutting compound. The oil will be biodegradable (drilling 
specialists confirm that canola oil is used in sensitive environments). This lubricant is returned 
through the drill hole opening with compressed air, and can be directed via a canvas hood to a 
pit to prevent being sprayed onto nearby properties. Once the pilot hole is cut, the final bore 
diameter is achieved by the use of a barrel reamer which follows the pilot bore. The reaming 
process will commence on land, and uses bentonite mud as a lubricant. Prior to the reaming 
process, the pilot bore is temporarily plugged to allow for recovery of the ground rock and 
bentonite at the surface. A foaming agent is pumped into the hole behind the reamer, which 
holds loose rock fragments in place, allowing a pipe sleeve and pipe to be fitted. Foaming 
agents are made of biodegradable polymers, and take up to a day to dissipate. Drill lengths are 
315 m for Bikenibeu, 435 m for Bairiki and 995 m for Betio. The diameter of the bores will 
exceed the diameter of pipe to be installed, these will be approximately 400 mm at Betio and 
Bikenibeu and 260 mm at Bairiki. Figures 7, 8 and 9 below illustrate the bathymetry at the three 
sites, while Figure 10 indicates the location of the outfall and of the sewered areas that feed into 
them.  
 
51. Removal of accumulated sludge in the intertidal reef flat area, as well as sludge within 
the existing outfall pipe laid across the reef flat, will be included in the scope of work. 
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Figure 7: Bathymetry and Proposed Work Sites at Betio Outfall 
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Figure 8: Bathymetry and Proposed Work Sites at Outfall 
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Figure 9: Bathymetry and Proposed Work Sites at Bikenibeu Outfall 
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Figure 10: Plan of Tarawa Indicating Location of Outfalls 
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IV. DESCRIPTION OF THE ENVIRONMENT 

A. Physical Resources 

1. Geology Topography and Soils 

52. South Tarawa comprises a series of islets, oriented east-west and connected by 
causeways. It adjoins North Tarawa, which similarly, comprises a series of islets, orientated 
approximately north-west south-east to form Tarawa atoll. It lies at a latitude of 10o20’ North and 
172 – 173o East, and is approximately 150 km north of the equator. The atoll developed from a 
volcano which appeared between 55 million and 65 million years ago (during the Paleocene 
geologic epoch). Over time, the peak of the volcano has sunk below sea level as a result of 
subsidence of the ocean floor. As an atoll, the island surface is formed by successive coral 
deposits around the old and now submerged volcano. Atolls originate as coral reef formations at 
the tidal level at the rim of the original volcano, which gradually rise as a rock base forms from 
the calcium carbonate deposits of dead coral. At various times in the growth of the reef, the sea 
surface is reached and coral ceases to grow. The rock is variable in consistency, reflecting the 
growth patterns of the coral, which forms dense colonies (coral heads) and large voids between 
the heads. The coral heads form hard rock, while the voids fill with coral derived fragments that 
form a softer rock. Coral growth resumes again when the atoll drops below the surface of the 
sea. The vertical growth from this process keeps the reefs at or near the surface of the ocean as 
the volcano subsides. The atolls of North and South Tarawa, and the surrounding reef delineate 
the edges of the lagoon which occupies the site of the former volcanic core. The atolls and the 
lagoon form the top of the former volcano, which rises sharply from the sea bed, as shown in 
Figure 11. South Tarawa has a narrow coral sand beach leading to the lagoon along its north 
side, and an intertidal platform on its south side, adjoining the ocean.  
 

Figure 11: Surface and Bathymetry of Tarawa Islands and Lagoon 

 
Source: SOPAC. 2008. Kiribati Technical Report: Hydrodynamic Model of Tarawa Water Circulation and Applications. 
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53. With a high demand for housing and infrastructure and therefore building materials, 
pressure on beach sand, gravel and aggregate is intense. This threatens ecosystems and the 
ability of coastal areas to provide protection from sea surges. However, with carefully planned 
extraction, adequate supplies of material can be made available at reduced impact. This activity 
is supported under the Environmentally Safe Aggregates for Tarawa (ESAT) project funded by 
the European Union (EU).  
 
54. The atolls have soils derived exclusively from coral deposits which are predominantly 
sandy in texture, with a significant silt component formed from abrasion within the sand 
deposits. Over much of the island, deposition and breakdown of organic matter has led to the 
formation of a thin layer of topsoil. The soils are free draining when uncompacted, have poor 
nutrient status and are generally alkaline. The surface relief is extremely low, attaining a 
maximum of 3 m above sea level. Measurements show that gradual uplift is taking place, as a 
result of the dynamics of ocean floor movements, in the order of 1 mm per year.2 However, sea 
level rise, linked to the phenomenon of climate change, is occurring at a rate of between 3 to 4 
mm per year.3

 
   

2. Climate 

55. Tarawa has a maritime tropical climate. Two seasons occur, characterized mainly by the 
wind patterns but also by rainfall. Between October and March, easterly trade winds 
predominate and rainfall is generally higher, while between April and September, more variable 
winds occur including westerlies, which can be strong and rainfall is lower. Temperatures 
generally vary between 28°C and 32°C, averaging 31°C, though monthly averages remain very 
constant between 26°C (February) and 28°C (September). Rainfall averages 2,027 mm 
annually, however this varies widely, between 398 mm and 4,333 mm. Rainfall patterns are 
influenced by the convergence patterns of trade winds. The South Pacific Convergence Zone 
(SPCZ) which occurs within the Intertropical Convergence Zone (ITCZ) has a strong influence 
on the occurrence of rainfall. The ITCZ is characterized by diverse weather patterns, which can 
include thunderstorms and periods of stagnant calm (the occurrence of calm periods led to 
colloquial reference to the ITCZ as the “doldrums”) and is influenced by the El Niño/Southern 
Oscillation (ENSO): during El Niño events it moves towards the equator bringing higher rainfall 
to Tarawa while during La Niña events the reverse happens. The effects of El Niño/La Niña 
notwithstanding, climate variability is strongly apparent. The island is subject to intermittent 
droughts, when the drier season can extend well beyond the months of April to September. 
Unlike many other Pacific islands, Tarawa rarely experiences cyclones. 
 
56. Ocean currents are influenced by both the westward northern equatorial current, the 
eastward equatorial counter current, and, particularly at shallower depths, wind patterns. These 
influences are complex and have not been investigated over a sustained period at South 
Tarawa. However, both the ocean currents and the winds act predominantly in east-west 
directions, parallel to the long axis of the island.  
 

                                                 
2  Geoscience Australia (2009) South Pacific Sea Level and Climate Monitoring Project (SPSLCMP) Survey Report 

February/March 2009: EDM Height Traversing Levelling Survey. The report provides comparisons of data between 
1992 – 2009 showing relative movement of bench marks on Tarawa over time. This is updated by personal 
communication with the Geoscience Australia surveyor who visited Tarawa in May 2011.  

3  South Pacific Sea Level and Climate Monitoring Project (2009) Pacific Country Report on Sea Level and Climate 
Change: Their Present State for Kiribati.  
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3. Climate Change 

57. The incidence and severity of droughts can be expected to worsen with the occurrence 
of climate change. Climate change is of intense concern, and also carries risks of higher sea 
surges, hotter or cooler periods, loss of land area and constriction of freshwater lenses. 
Predictions from a World Bank study4 suggest that South Tarawa could lose between 25% and 
54% of its land mass by 2050, and in the recently prepared Tarawa Water Master Plan,5

 

 it is 
predicted that the thickness of the freshwater lenses below South Tarawa may be reduced by 
18% to 19%.  

4. Freshwater Resources 

58. Rainwater that is not returned to the atmosphere via evapotranspiration flows into the 
ground and collects through infiltration through the soil layers, into a lens that forms in the 
underlying strata of the atoll. The lens is convex in profile, and thickest at the center. The size of 
the lens is strongly dependent on the width of the island. While this provides a valuable source 
of freshwater extracted through wells, it is subject to pollution from human and animal waste as 
well as depletion from over-extraction, and climate variability. Ground water from a designated 
water reserve at Bonriki in South Tarawa currently feeds a reticulated system, which supplies 
water disinfected by chlorination to consumers. Neighboring Buota in North Tarawa, which has 
significantly lower population densities, has additional reserves of groundwater and supplies 
water to South Tarawa via a pipeline which is currently being rehabilitated. Desalination of 
seawater, an energy intensive and therefore expensive process, is identified in the Tarawa 
Water Master Plan as a last resort. 
 

5. Marine Resources 

59. Shallow marine waters around South Tarawa, namely the lagoon to the north and the 
water in the intertidal reef platform to the south, are used extensively for fishing and bathing. 
The lagoon is also an abundant source of shellfish which form a large part of the local diet, and 
is used for transport, particularly between North and South Tarawa. Beyond the reef, fishing 
takes place in the ocean waters.  
 
60. The quality of water both in the lagoon and the intertidal reef flat area is influenced by 
sewerage discharge, illegal dumping of solid waste and the practice of open defecation. At 
present, effluent from the sewer systems in Betio, Bairiki and Bikenibeu discharge into the 
intertidal reef flat area (Bairiki and Bikenibeu), or into the ocean, close to the surface (Betio). 
Sewage is also discharged from a hospital outfall, immediately to the east of Bikenibeu (see 
Figure 10).  This outfall is also in poor condition, and does not succeed in discharging effluent at 
depth. Remediation of the outfall is being funded under the New Zealand Aid Programme 
(NZAP) and initial studies have taken place. Options for rehabilitation are under consideration, 
with the preferred option also being the use of directional drilling to create an underground pipe. 
 
61. In a study of solid waste generation and disposal practices carried out in 2010,6

                                                 
4 World Bank. 2000. Cities, Seas and Storms: Managing Change in Pacific Island Economies. Vol IV: Adapting to 

Climate Change. Washington. 

 an 
estimated 51.2% (approximately 3,522 T/yr) of generated waste is illegally dumped. Typically, 
this is by disposal to the lagoon or sea (34.5% - 2,377 T/yr), or sometimes as fill for private 

5  White, I. 2011. Tarawa Water Master Plan Te Ran, Groundwater. Government of Kiribati. 
6 Finnigan, S.M. 2010. Kiribati Solid Waste Management Report prepared for the New Zealand Aid Programme. 
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seawalls (17.7% - 1,145 T/yr). Open defecation remains widespread, and is often practiced by 
individuals who in fact have access to toilets.  
 
62. Regular water quality monitoring is yet to be successfully established. Although the 
Environmental Health and Laboratory Units under the Ministry of Health and Medical Services 
have facilities and have undertaken water quality measurements, recently collected data has 
been lost. Data is available from prior studies undertaken at South Tarawa. A summary of the 
findings of these studies, for sites at the main urban centers and villages on South Tarawa, is 
given in Table 2.  
 
63. While measurements are taken at varying locations near to each village or urban area, 
and at different stages of the tide cycle, it can be seen that water quality varies considerably and 
can reach extremely high levels of contaminant concentration. Water quality at the main centers 
of Betio, Bairiki and Bikenibeu appears to improve between 1979 and 1991, but to decline again 
a few years later, by 1993/4. The initial change may be due to the original construction of the 
sewer system and outfalls, which was completed in 1984, but had deteriorated significantly by 
the mid 1990s when they were assessed during the preparation of the SAPHE project, under 
which they were once again improved. The large increases in population at each center 
between 1979 and the present day demonstrate that levels of waste generation are now 
significantly higher.  
 
B. Ecological Resources  

1. Marine Ecosystems 

64. Mangrove and coral ecosystems have significant ecological significance. Mangroves 
occur on reef mud flats at the lagoon margins at certain areas, and provide a coastal protection 
function as well as an important habitat for marine organisms. Mangroves have been subject to 
depletion, but mangrove forest areas are being rehabilitated by the government under the World 
Bank funded Kiribati Adaptation Project, phase II (KAP II). Sea grass beds, which provide an 
important habitat for shellfish and other organisms, occur extensively within the lagoon 
particularly toward the southeast. Measurements suggest that the extent of seagrass beds is in 
fact expanding.7

 
 

65. Coral formations occur within the lagoon and on a gently sloping terrace that extends out 
from the reef edge, into ocean waters. Limited flora and fauna occur on the intertidal reef flat, 
due to repeated exposure to the sun during low tides. A survey of the coral formation was 
carried out in 2000 using the manta tow technique, where an observer is towed on a floating 
platform at a constant speed, and observations of sea floor composition are logged manually on 
a grid. The survey found little dead coral, and the coral was described as healthy although coral 
cover was sparse, particularly towards the east at Bikenibeu. Water was described as fairly 
turbid, with visibility at 6 m. Significant quantities of macro algae, a possible indicator of a 
nutrient rich environment, were found. Coral formations within the lagoon were found to be 
affected by widening of channels, and high turbidity. Coral bleaching was not observed to have 
taken place.8

                                                 
7 Paulay, G (2000). Benthic Ecology and Biota of Tarawa Atoll Lagoon: Influence of Equatorial Upwelling, Circulation, 

and Human Harvest. Atoll Research Bulletin No. 487. National History Museum, Smithsonian Institution, 
Washington 

 Corals in the vicinity of the ocean outfalls were studied more specifically by a 
monitoring team in 2005. The team used a line intercept transect, which involves placing a tape 

8 Lovell, E. (2000) Coral Reef Benthic Surveys of Tarawa and Abiang Atolls, Republic of Kiribati. SOPAC Technical 
Report 310.  
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along a contour on the sea floor, and noting the substrates beneath the tape and length at which 
they change. Transects were taken 100 m either side of each outfall opening and at a control 
site. The results showed a greater coverage of dead coral and of macro algae at the sites near 
the outfalls, compared with the control site. Of the three outfall sites, the incidence of dead coral 
and algae was highest at Bikenibeu. Nearer the outfalls themselves, reduced diversity of coral 
species was observed.9 At the time of the survey, the outfall pipes were intact, discharging 
effluent approximately 10 m beneath the surface of the water. A survey was made at the nearby 
hospital site and Temaiku subdivision in March 2011. This included inspections at depths of up 
to 30 m. Approximately 37% of the sea bed had coral cover at 25 m, and approximately 58% at 
10m depth. Observations were made at 30 m, where coral still occurs but surface cover is 
predominantly sand and rock outcrop.10

 

 A team of divers was engaged under the PPTA during 
May 2011 to examine the current condition of the outfalls, take depth measurements and make 
observations on the appearance of coral. By this time, the outfall pipes were severely damaged 
and effluent was being discharged at or near the surface. Live coral and an abundance of small 
fish were observed, and the coral appeared to be in a similar condition to that photographed in 
the 2000 SOPAC survey, as shown below.  

Figure 12: Photographs of coral formations by Lovell (2000),  
left and by the PPTA team (2011), right 

 

  
 

66. Pelagic fish form an important part of the local economy, both through commercial 
fishing activities and game fishing, focusing on tuna. Fishing activity focuses on areas known to 
be abundant and these occur throughout Kiribati waters and include a number of favored sites 
around Tarawa, usually distant to the coast. Stocks of economically important species are 
becoming increasingly exploited and stocks of yellow fin and bigeye tuna in the area may be 
over-exploited and in decline.11 There is also an observed decline of species such as shark and 
red snapper (Lethrinus gibbus).12

                                                 
9  Tonganibeia, K. (2005) Impacts assessment of Betio, Bairiki and Bikenibeu Sewage Outfalls on Coral Reef. Report 

prepared for PMO and Steering Committee, SAPHE. 

 

10 Sykes, Helen R (2001). Assessment of Marine Resources, Temaiku Subdivision, South Tarawa Island, Kiribati. 
Report to Sustainable Towns Project. 

11 FAO Fisheries Resources Monitoring System http://firms.fao.org/firms/resource/16001/en. 
12 Tebano, T. 2008. Community Consultation, Risk Assessment, Training and Island Profiling. Report for Kiribati 

Adaptation Project Phase II. Bairiki. 

http://firms.fao.org/firms/resource/16001/en�
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Table 2: Test results from various studies of water quality in lagoon and ocean waters 

Village Range of Concentrations of Faecal Coliform (MPN / 100 ml water) Population 
1979 study13 1991 study 14 1993/4 study 15 1977 16 2010 17 

Tests taken in lagoon water 
Betio 82 – 4,600 190 – 600 <20 – 13,000 6,381 15,737 
Bairiki 0 – >15,000 0 – 132 40 – 50,000 1,777 3,521 
Nanikaai 0 – 10   452 1,029 
Teaorareke 0 100 – 800 <20 – 1,700 752 4,866 
Ambo 0 – 20 0 – 45 <20 – 1,700 - 2,221 
Eita 2 – 320 61 – 200  735 4,400 
Bikenibeu 22 – 15,400 0 – 7,700 <50 – 5,000 2,852 7,622 
Bonriki 4   692 2,376 
Tests taken in ocean water / water on the intertidal reef flat  
Betio 204 – >15,000 5 – 300 - 6,381 15,737 
Bairiki 0 – >15,000 0 – 132 - 1,777 3,521 
Bikenibeu 0 – 4 0 – 1,000 - 2,852 8,264 

 

                                                 
13 Johannes, R., Kimmerer, W., Kinzie, R., Shirona, E. and Walsh, T.W. (1979). The Impact of Human Activities on Tarawa Lagoon. Report to the South Pacific 

Commission, Noumea. 
14 S. Naidu et al. 1991. Water quality studies on selected South Pacific lagoons. UNEP Regional Seas Reports and Studies No. 136. SPREP Reports and Studies 

No. 49. UNEP. 
15 R.E. Danielson et al. 1994. Microbiological contamination of water and shellfish in Tarawa Lagoon. Kiribati. In: Abbott, R.R. & Garcia, J. (eds.). Management 

plan for Tarawa Lagoon, Republic of Kiribati, Volume III. Management Plan. Technical Report of BioSystems Analysis Inc., Tiburon CA. 
16 Johannes et al. 1979. 
17 From 2010 census. 
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2. Terrestrial Ecosystems 

67. The present day vegetation cover on the island is substantially influenced by human 
habitation and has little biodiversity conservation significance and includes species such as 
papaya (Carica papaya) and flame tree (Delonix regia) which originate from outside the Pacific 
region. 
 

3. Protected Areas 

68. While Kiribati has a number of protected areas, none of these occur on or around South 
Tarawa but mangrove, coral and seagrass ecosystems, which occur around South Tarawa, are 
of conservation significance. Corals occur in the project area.  
 
C. Culture  

69. The original inhabitants of Kiribati are Gilbertese, a group of Micronesian origin. Culture 
and traditional practices are strongly upheld by island communities. Having evolved in a high 
degree of isolation, there are strong indigenous customs. The communities have absorbed the 
creeds of a number of churches, introduced to the islands by missionaries operating in the 
Pacific since the late eighteenth century, and church services and functions are an important 
part of daily life.  
 
70. Land, land rights and lagoon rights are subject to both traditional ownership, where 
decisions are made by landowners and village communities, and government responsibility, as 
defined in current legislation. However, in practice the enforcement of decisions is often not 
taken by either group. The situation regarding the management and recovery of the lagoon is 
compromised by a belief on the part of different users that their actions have little effect and 
therefore, there is no perceived need to take responsibility.18

 
  

71. During the Second World War, Tarawa was the scene of significant combat between 
Japanese and American forces. The large guns installed by Japanese forces remain in place 
and provide a strident reminder of the events in the 1940s.  
 
D. Human and Economic Development 

1. Population Levels 

72. South Tarawa is densely populated, with inhabitants originating from islands throughout 
the group as well as South Tarawa itself. Even between the main urban areas of Bonriki, 
Bikenibeu, Bairiki and Betio, land is almost entirely taken up by residential, commercial and 
communal buildings and their surrounding compounds. The population stands at some 50,010 
people representing an average population density of around 3,193 people per km2 over less 
than 15 km2 of land area. Within the urban areas, such as Betio, it reaches 8,990 people per 
km2 and is very high among Pacific capitals (the population density in Apia is 6,534 people per 
km2, in Majuro 2,628, Nuku’alofa 2,073 and 1,872 in Funafuti while it is as low as 98 in Pohnpei 
and 12.5 in Alofi). While measures were taken in the past to encourage migration to outlying 
atolls, at present extensive in-migration occurs and the population of South Tarawa is growing 
by 5.3% per year. In 2010, at the time of the last census, the population of South Tarawa 
                                                 
18 G.D. Philips. 1995. A survey of Tarawa Residents and their Perceptions of Tarawa Lagoon. In: Abbott, R.R. & 

Garcia, J. (eds.). Management plan for Tarawa Lagoon, Republic of Kiribati, Volume III. Management Plan. 
Technical Report of BioSystems Analysis Inc., Tiburon CA. 
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represented some 48% of the total population of Kiribati. The average household size is large, 
at 7.5 persons per household and households with 15 or more inhabitants are not uncommon.  
 

2. Economy 

73. The economy of Kiribati features the extreme distances between its islands (the two 
gaps between the three island groups are both approximately 1,000 km), paucity of natural 
resources and distances to international markets. Fishing licenses, copra and seaweed provide 
some international revenue, and many Kiribati families are reliant on remittances from family 
members working offshore, often in international shipping. Some tourism takes place. 
Competition is high among Pacific nations to market traditional attractions such as tranquil 
secluded beach locations, and Pacific culture, and Kiribati is not well located in terms of 
proximity to the major markets of the United States, Japan, Australia and New Zealand and 
therefore does not compete easily with other tourist destinations in the Pacific. However, war 
relicts, game fishing and the millennium islands, (whose proximity to the international dateline 
provides them with the distinction of being the first to celebrate each New Year) encourage 
some visitors. Visitors number between 3,000 and 4,000 each year and bring some significant 
revenue.  
 
74. The economy of South Tarawa reflects its function both as the nation’s capital and the 
main sea and international airport. The service sector accounts for most employment and 80% 
of jobs are with the public sector.  
 

3. Public Health 

75. The incidence of illnesses relating to deficiencies in water supply and sanitation are 
highly significant. According to the WHO, the infant mortality rate is 46 per 1,000 live births, 
which is the highest in the Pacific and is attributed mainly to diarrhea, to which infants are very 
vulnerable. Diarrhea is also rife among the adult population, with significant outbreaks occurring 
as frequently as twice a year, according to local clinics and the WHO.  
 
76. Clearly, the high incidence of diarrheal and other water related disease is a major causal 
factor of poor public health. The prevalence of these diseases results from a number of disease 
transmission pathways, where pathogens and toxins are spread from human, animal and solid 
waste via seawater in the lagoon, seawater on the reef flats, water from the contaminated 
freshwater lens and unsanitary living conditions, to humans. Infections occur through ingestion 
or via wounds or soft tissue while bathing, through eating shellfish, or from drinking 
contaminated water, while nutrients such as nitrates that concentrate in the groundwater 
become toxic and cause problems such as blood disorders in infants.  
 
77. These pathways to disease are perpetuated by declining sanitary living conditions and 
established behavior relating to water use and personal hygiene. To reverse the situation, a 
range of interventions are needed ranging from immediate infrastructure improvements to long 
term community engagement programs to elicit changes in behavior (such as reduced open 
defecation). A summary of the range of interventions needed follows, with an indication of those 
that are included in the scope of the subprojects, the wider sector project, and other initiatives. A 
summary of the pathways to disease and the interventions needed to address these is given in 
Figure 13.  
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78. Improved collection and removal of human waste in urban areas. This is essential 
both for improved sanitary conditions and to bring waste to a location where it can be treated. 
This is the primary function of the sewer system rehabilitation subproject.  
 
79. Treatment and disposal of wastewater. In order to ensure that pathogens do not 
accumulate in water used for drinking or bathing, pathogens and nutrients need to be removed 
from the island, the waters immediately surrounding it and its groundwater. This is the primary 
function of the outfalls system rehabilitation subproject, which provides for treatment by rapid 
dilution at depth and disposal within ocean waters. In addition to the proposed subproject, the 
outfall at the hospital is now to be rehabilitated, with funding provided by the New Zealand Aid 
Programme (NZAP). 
 
80. Improved and expanded small scale sanitation systems. Approximately half of the 
population of South Tarawa live outside the sewered areas and require small scale systems, 
either individual single household on-site systems, or systems that serve a cluster of homes. A 
range of different technologies can be used. It is essential that these systems do not discharge 
nutrient laden effluent into the soil. Support to improving and extending the coverage of small 
scale systems is being addressed via further subprojects under the STSISP, as well as other 
initiatives such as the NZAP-funded Urban Development Program. 
 
81. Improved collection and disposal of animal waste. A significant source of 
contamination comes from animals on the island, mainly pigs and dogs. Initiatives such as 
introducing facilities for collecting, treating and disposing of waste from piggeries are needed to 
reduce contamination from these sources, as well as community engagement to foster improved 
animal management practices. Further subprojects and the community engagement program 
under the STSISP will help to address this problem.  
 
82. Improved solid waste collection. While South Tarawa has a solid waste collection 
system run by the PUB and sanitary landfills, collection does not currently occur efficiently, and 
illegal dumping is commonplace, usually into the lagoon or coastal waters. Currently, the NZAP 
is engaged in providing support to the Betio Town Council and the Teinainano Urban Council in 
improved waste collection, to help prevent or substantially reduce illegal dumping.  
 
83. Rehabilitation of Landfills. South Tarawa has three landfills, at Betio (54,000 cubic 
meter capacity); Nanikaai (30,400 cubic meter capacity) and at Bikenibeu (35,500 cubic meter 
capacity, though not currently operational). Improved equipment, technical knowledge and some 
remedial work is required to improve efficiency, prolong landfill life and make the Bikenibeu site 
operational again and improve facilities for handling of hazardous waste. Support in these areas 
is being provided under the NZAP.  
 
84. Supplies of Clean Water.  The supply of clean potable water to homes reduces the 
dependency on rainwater, which is vulnerable to contamination and not in constant supply 
throughout the year, and on well water, which is heavily contaminated. Clean water supplies are 
being rehabilitated and extended under other initiatives including the World Bank-funded Kiribati 
Adaptation Project Phase III, and the NZAP funded Urban Development Program. 
 
85. Promote use of toilets. Consultations and frank focus group discussions during the 
PPTA have revealed that open defecation has wide acceptance among many islanders, and is 
also often practiced by people who have access to toilets. The link between open defecation 
and infection is not widely understood. The situation is exacerbated by dissatisfaction with 
public and some private toilets that are not well maintained, or that have operational problems 
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such as blockages in connections to the saltwater flushing system or the sewer lines. The 
prevalence and acceptability of open defecation means that significant lagoon and coastal 
waters are likely to remain significantly contaminated even after improvements to the sewer 
system and outfalls have been completed. A program of long-term community engagement has 
been designed by the STSISP to address understanding and attitudes to open defecation, with 
the objective of promoting abandonment of the practice and to foster an understanding of the 
importance and means of maintaining public and private toilets.  
 
86. Public education in hygiene principles. Fundamental both to reducing vulnerability to 
disease, as well as changing attitudes to practices that spread disease, is an understanding of 
the principles of personal hygiene. A survey of attitudes carried out under the PPTA revealed 
that less than half of the households interviewed believed that hand washing and use of soap 
was important for preventing diarrhea, and only around 10% believe that hygienic preparation of 
food had a preventative effect. The design of the community engagement plan under STSISP 
provides for public education to address this poor level of understanding.  
 
87. Public education on safe preparation of shellfish. Shellfish from the lagoon form an 
important part of the local diet, however, shellfish have a tendency to absorb bacteria, and 
consumption of fresh shellfish is known to be a major contributor of the spread of disease on 
South Tarawa. The source can be significantly mitigated by depuration – when shellfish are 
stored in clean water after collection and by longer cooking times. Public education on these 
practices was recommended by the Management Plan for Tarawa Lagoon.19

 
  

V. ANTICIPATED ENVIRONMENTAL IMPACTS AND MITIGATION MEASURES 

A. Overview 

88. The STSISP is designed to bring about improvements in hygiene practices among South 
Tarawa’s population, to improve wastewater management through infrastructure improvement 
and support to the PUB in effective management, to improve the capacity of the PUB to plan 
and manage water and sanitation services, to ensure adequate funding of operation and 
maintenance and to support efficient project implementation. These interventions, in sum, 
address elements of the public health problem on South Tarawa that are related to the 
management of wastewater, and measurable improvements in public health are expected to 
result. Overall improvements in public health will also require improvements in solid waste 
management and further support to improved homes and public infrastructure, which are also 
expected to take place under parallel initiatives, during the life of the STSISP.  
 
89. The subprojects themselves provide for immediate and continuing improvements in 
public health, through the rehabilitation and improvement of the urban sewer networks and their 
effective treatment and disposal. As demonstrated in Section VI of this report, treatment and 
disposal via robust ocean outfalls provides the only practicable means of substantially removing 
contaminants from wastewater and preventing their recirculation through the soil, groundwater 
and surrounding coastal waters at South Tarawa. While the existing situation stands to be 
significantly improved, however, effluent from the plumes may pose some public health risks 
when effluent is released from outfalls under still conditions.  

                                                 
19 Biosystems Analysis Inc. 1995. Management Plan for Tarawa Lagoon, Republic of Kiribati, prepared for the 

Ministry of Environment and Natural Resources and the Atoll Research Programme. Suva. 
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Figure 13: Illustration of pathways to water related disease, and interventions required or under way to address them 
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90. On completion of the rehabilitation of the sewer system and outfalls, an improvement in 
the quality of water in the intertidal flat area on the southern coast of South Tarawa can 
expected. At present, the water on the intertidal reef flat is subjected to contamination from the 
existing outfalls (as these do not at present fully discharge beyond the reef), from the practice of 
open defecation and from runoff from the surface of the island. Following the completion of the 
project, the outfalls will discharge beyond the reef at depth, and effluent will be subject to rapid 
dilution. Contamination from the outfalls will then be greatly reduced, but contamination from 
open defecation and runoff will continue. The practice of open defecation is expected to decline 
only in the long term when the results of the community engagement program come into effect. 
Risk of infection of diarrheal diseases is likely to continue to users of water on the intertidal flat 
area.  
 
91. During still conditions or periods when there is an onshore wind, dispersal of the effluent  
from the outfall will be less efficient and some water bearing diluted effluent may wash back 
onto the intertidal flat area.  
 
92. Based on estimates of current and projected contamination from outfalls, continuing 
open defecation and animal waste, in broad terms the average concentration of faecal coliform 
in waters in the intertidal reef flat area along the south coast of South Tarawa is estimated to 
range from 110 to 229 Faecal Coliform MPN / 100 ml at present. After the project, the average 
concentrations are expected to range from 9 to 127 Faecal Coliform MPN / 100 ml.  
 
B. Method of Assessment 

93. Potential impacts were assessed by means of site visits, discussions with local 
residents, MPWU and PUB staff, discussion with the project preparation team, and discussion 
with experts working in the Pacific, in the fields of marine ecology, sewage management, 
underground drilling and outfall construction. The assessment involves consideration of each 
phase of design, construction (including techniques and materials to be used) and operation 
(including the main tasks involved in operation and maintenance).  
 
C. Direct Impacts 

1. Collection, dilution and dispersal of effluent 

94. The rehabilitated sewer system and saltwater flushing system will provide for rapid 
transport of household wastewater from homes within the sewered areas on South Tarawa, and 
collection of septage from septic tanks and other small scale sanitation facilities outside the 
sewered areas, for discharge into the ocean outfalls. The use of saltwater as a flushing agent 
ensures a high salt content and thus low buoyancy of the effluent. The outfalls will conduct the 
resulting effluent for release within the ocean at depths of 25–30 m, providing for rapid dilution 
with ocean water, immediately on release and incrementally as the effluent disperses in the 
form of an expanding plume and by killing off of pathogens by salt concentrations and sunlight. 
These will result in a reduction, but not elimination, in the release of contaminants in shallow 
coastal water, including water in the intertidal reef flat, adjoining the reef edge. This significantly 
alleviates the current situation, where nutrients and pathogens enter the freshwater lenses or 
lagoon and accumulate. 
 
95. The extent to which nutrients and pathogens are diluted by seawater before reaching the 
surface is governed by the level of dilution achieved on release at the outfall opening, conditions 
of salinity, temperature and water currents at and above the point of release, the rate of further 
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dilution as the plume rises to the surface, and the direction of travel of the plume. Mortality of 
pathogens as a result of sunlight is a further factor. The dilution of effluent will be maximized by 
ensuring that release occurs at a depth of 25–30 m beneath the water surface (compared to the 
current situation where release occurs near the surface or within the intertidal zone), the fitting 
of a diffuser at the outfall opening which causes effluent to be released in a series of small jets, 
facilitating near field dilution, and the physical separation between the outfall and the intertidal 
area where bathing and fishing takes place.  
 
96. Limited data exists on the direction, velocity and annual variation in currents at the south 
coast of Tarawa (extensive studies have been undertaken of hydrodynamics within the lagoon, 
on the north side of South Tarawa, but few of ocean currents). However, studies undertaken in 
1995 for the preparation of the SAPHE project included measurements of currents at the 
surface, made by releasing colored floats and observing their speed and direction of movement. 
These showed that currents of up to approximately 1 m/s occur and that the direction is 
generally parallel to the coastline. The observation is consistent with observations of sediment 
movement, which show that sediment transport predominantly takes place in an eastward 
direction,20

 

 and also that the predominant wind directions are easterly or westerly. However, 
while there is clearly evidence that wind and current activity mainly occurs parallel to the coast, 
periods of calm occur as is characteristic of the ITCZ and there are times when the wind blows 
onshore.  

97. Concentrations of faecal coliform at each site were determined during the preparation of 
the SAPHE project and found to range from 14,000 /100 ml to 100,000 /100 ml. Calculations 
undertaken by the PPTA engineering team predict an approximate effluent flow through each 
system of 0.02 m3 / second at the Betio site, the largest of the three.  
 
98. The key variables of discharge depth, outlet port design, port diameter, effluent flow rate 
and concentration of faecal coliform in the effluent, along with assumed values for temperature 
and salinity, were input to the three dimensional updated merge model UM3, which is 
incorporated into VPLUME software produced by the United States Environmental Protection 
Agency.21 UM3 solves the equations for conservation of mass, momentum, and energy at a 
series of simulation time steps as discharges move within a water column. It supports important 
variables such as the temperature and salinity of both effluent introduced through the outfall and 
in ambient waters, allowing predictions to be made within tropical waters as well as temperate 
waters. Prediction of decay in numbers of viable bacteria as a result of sunlight is incorporated. 
The model is capable of determining levels of dilution, an indication of plume movement, and 
predictions of the concentration of contaminants at the surface. The performance of the model 
has been tested by comparing model predictions against actual measurements using Laser 
Induced Fluorescence, which makes three dimensional measurements of contaminant 
concentrations. UM3 was found to provide reliable estimates for plume movement, as well as 
near and far field dilution.22

 

 A further feature of UM3 is that it supports the analysis of different 
levels of salinity, which is important for this situation, as the salinity of the effluent is intended to 
form a less buoyant plume. 

99. The model enables dilution both immediately on release (near field) and at distance (far 
field) and for resultant surface concentrations of contaminants to be estimated. Baseline surface 

                                                 
20SOPAC Ocean & Islands programme, pers comm. 
21http://www.epa.gov/ceampubl/swater/vplume. 
22Philip, J. W.; Roberts, P. J.; and Tian, X. 2004. New experimental techniques for validation of marine discharge 

models. Environmental Modelling & Software 19 (7-8): 691-699. 
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concentrations can also be incorporated into the model, but in the absence of consistent, recent 
baseline data (see Table 1 and Table 2) no values were entered. Rather, the model is used to 
provide an appreciation of the scale of improvements that can result from the construction and 
use of the outfalls. Actual performance of the outfall in terms of diluting and dispersing the 
effluent is dependent on the depth of discharge, the temperature of the effluent and of the 
ambient seawater, the salinity of the effluent and the ambient seawater, the characteristics of 
the diffuser (number, diameter and spacing of ports), depth of discharge, and current. The 
following values were used, to predict the “most likely” case. 
 

Parameter Value Justification 
Port Diameter 100 mm Considered to be the minimum diameter at which there is no 

significant risk of blockage occurring 
Number of ports  1 Assumed, in case a multiport diffuser is difficult to fix and 

maintain at depth 
Depth of outfall 
opening 

30 m Approximate maximum depth at which a diver can work, dictating 
the feasible maximum depth that can be obtained for the outfall 
opening 

Current speed 0.01 m/s A near-zero value, likely to apply during stagnant conditions that 
repeatedly occur off South Tarawa 

Effluent discharge  
rate  

0.02 m/s Based on projected discharge from Betio sewerage system 

Concentration of 
faecal coliform 

100,000 MPN/ 
100 ml 

Based on tests of effluent undertaken for the preparation of the 
SAPHE project 

Effluent Salinity 16 psu  
 

Parameter Value Justifi3cation 
Ambient seawater 
salinity 

21 psu Typical value for seawater 

Effluent 
temperature 

23 oC Assumed 

Ambient seawater 
temperature 

18 oC Assumed 

 
100. Applying predicted values, a dilution factor of 907 and faecal coliform concentration at 
the surface of 94 MPN / 100 ml is expected for predicted conditions.23

 

 Applying a “worst case” 
scenario, where a peak flow of six times the normal flow is predicted, there is no current and the 
effluent is less saline (12 psu) a lower dilution factor of 547 is achieved and the concentration of 
faecal coliform at the surface of 168 MPN/ 100 ml occurs. In the predicted scenario, the plume 
begins to rise to the surface around 15 m from the point of release. However in the worst case 
scenario, the plume remains submerged for longer, mainly as a result of the higher rate of 
discharge, and rises more than 50 m from the point of release. The plume elevation profiles for 
the two situations are shown in Figure 14. 

  

                                                 
23The calculations to arrive at these values are carried out by the computer model. The model is described as 

Lagrangian entrainment model which solves the equations for conservation of mass, momentum, and energy at a 
series of simulation time steps as the discharge rises and falls in the water column.  The model uses the projected 
area entrainment hypothesis to calculate dilution of the discharge plume by the forced entrainment of ambient 
water.  



33 
 

 

Figure 14: Plume elevation profiles for predicted situation (left) and worst case situation (right) 

  
 
101. To quantify the effects of the variables on the level of dilution achieved and predicted 
surface concentration of faecal coliform, the model was run for a predicted, maximum and 
minimum value for each variable. Table 3 shows the minimum and maximum values used, and 
shows the levels of dilution and predicted surface concentrations of contaminants when this 
variable is changed in isolation.  
 
Table 3: Predicted levels of dilution of effluent and surface concentration of effluent (assuming no 

background concentration) 

Variable Predicted 
Value Minimum/Maximum Dilution 

Factor 

Surface concentration (MPN / 100 ml) 

Faecal 
Coliform 

Approx. 
Enterococci 

equivalent (see 
footnote 25) 

Port Diameter 10 mm Min 5 cm 1367 64 20 
Max 20 cm 638 129 65 

Number of 
ports 
(assuming 5 
cm ports)  

1 Min 1 907 94 40 
Max 100 805 102 44 

Depth of outfall 
opening 

30 m Min 20 m 630 133 69 
Max 30 m 907 94 40 

Current speed 0.01 m/s Min 0 770 110 50 
Max 2 m/s 10,120 10 1 

Effluent 
discharge  rate  

0.02 m/s Min 0.005 m/s 1,642 50 13 
Max 0.06 m/s 649 136 71 

Concentration 
of faecal 
coliform 

100,000 / 
100 ml 

Min 14,000 907 13 1 
Max 150,000 907 

144 78 
Effluent 
Salinity 

16 psu Min 12 psu 1,029 80 29 
Max 20 psu 824 103 45 

Effluent 
temperature 

23oC Min 20 oC 860 98 41 
Max 26 oC 896 94 38 
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102. The model demonstrates that the level of dilution achieved varies markedly with current 
flow, and that variables that can be manipulated (number and diameter of ports and depth of the 
opening) have a strong effect. The system is sensitive to any substantial increases in the 
concentration of faecal coliform in the effluent, and to increases in discharge rate.  
 
103. Significantly, the actual concentration of faecal coliform (or other contaminants) that 
occur in the nearshore waters will be dependent on the baseline levels that result from open 
defecation, illegal dumping of solid waste, or untreated animal waste as well as any residual 
contamination from the plume. Predictions on the levels of contamination from these sources 
are described below.  
 
104. In order to quantify the extent to which water quality will be improved, an estimate of the 
range of existing and projected (post project) contamination has been made for each area. The 
estimate used (i) population data from the 2010 census, (ii) figures obtained on numbers of 
households with/without toilets and open defecation practice from the social investigation survey 
undertaken for the PPTA, (iii) an estimate of volumes of water in the intertidal reef flat area, (iv) 
estimates of the total current discharge of effluent from the existing sewer systems and runoff, 
and (v) a global estimate of the range faecal coliform produced per person per day.24

Table 4
 The 

estimates are summarized in  below.  
 

Table 4: Predicted average ranges of contamination at each site before and after proposed 
improvements 

 
 
 
 
Site 

Concentration of contaminants 
Current Post Project 

Min Max Min Max 
Faecal 

Coliform 
Entero-
cocci 

Faecal 
Coliform 

Entero-
cocci 

Faecal 
Coliform 

Entero-
cocci 

Faecal 
Coliform 

Entero-
cocci 

Betio 256 205 316 291 5 0 64 21 
Bairiki 60 18 99 42 3 0 41 10 
Bikenibeu 56 16 216 155 12 1 171 105 
 
105. The predictions show a marked improvement for Betio and Bairiki, and a smaller 
improvement for Bikenibeu. This is because Betio and Bairiki are separate islets which are 
almost entirely sewered. There is therefore less contamination from open defecation, as fewer 
people in sewered areas use the intertidal reef flat waters for open defecation. At Bikenibeu, 
there is a larger population outside the sewered area and also, at present, an outfall at the 
nearby hospital that currently discharges largely into the intertidal waters.  
 
106. An acceptable water quality standard for recreational use of approximately 200 faecal 
coliform MPN / 100 ml25

 
 or 140 enterococci MPN / 100 ml.  

                                                 
24Tchobanoglous, G. and Burton, F.L. 1991. Wastewater Engineering. Treatment, Disposal, Reuse. 3rd ed. New York. 
25Guideline values for microbial quality of recreational waters given by the World Health Organization in their 

Guidelines for safe recreational water environments (2003) are between 41 and 200 MPN enterocci / 100 ml of 
water. Within these, a value of 140 MPN enterocci / 100 ml of water has been identified by the Ministry of 
Environment, New Zealand based on a quantitative assessment of the risks of infection with recreational water use 
(described in their publication Microbiological Water Quality Guidelines for Marine and Freshwater Recreational 
Areas, 2002). The figure of 140 MPN enterococci / 100mL of water approximates to 200 MPN faecal coliform / 100 
ml. The equivalent enterocci for faecal coliform concentration is estimated using the relationship enterococci = 
0.0195(faecal coliform)1.67 provided in WHO (2001) Bathing Water Quality and Human Health: Protection of the 
human environment water, sanitation and health Report WHO/SDE/WSH/01.2. Geneva. 
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2. Effects of the effluent plume on marine ecosystems 

107. The constant release of effluent into the sea has a number of impacts on benthic, 
demersal and pelagic ecosystems. These occur through three principal properties of the 
effluent, (i) high levels of dissolved inorganic nutrients, (ii) high levels of particulate inorganic 
matter and (iii) light reduction as a result of higher turbidity.26 Coral systems evolve in a nutrient 
poor environment, relying on small quantities of algae as primary producers. The impact of 
higher levels of dissolved inorganic nutrients is to favor populations of algae, altering the 
balance of organisms. This leads to stress of the corals, predisposing them to damage by 
bleaching, and can also result in eutrophication. Nutrients also have been found to reduce the 
production of viable gametes of coral, leading to reduced reproduction and species diversity.27 
The situation is similar with particulate organic matter, the presence of which favors filter 
feeders such as sponges and invertebrates over hard corals, again causing changes in species 
composition. The feeders are also known to attract demersal fish that in turn feed on them. The 
reduction of light onto the coral formations is more important near the surface and will suppress 
phototropic species (species that derive nutrients from light by photosynthesis) and may 
promote filter feeders. At the depth of the outfall opening, 30 m, coral colonies are more sparse, 
and most of the surface comprises sand and rock outcrop.28 Beyond the demersal environment, 
concentrations of nutrients and particulate organic matter progressively decrease although the 
plume provides a localized zone where concentrations are higher than in surrounding waters. 
Fish are known to have acute chemical sensing capabilities29

 

 and are therefore likely to 
perceive concentrations of soluble nutrients. While it is not possible to predict what behavioral 
responses to these will be, fish will have the ability to avoid the plume if it is perceived as 
harmful.  

108. The improvements in the sewer system will cause a higher proportion of effluent 
generated on the island to be sent to the outfalls, and the construction of the outfalls will alter 
the way in which the effluent is introduced into the ocean water and level of dilution. The 
relevant changes will be (i) more rapid mixing of effluent from the sewer systems with seawater, 
and (ii) introduction of effluent from the sewer systems at depth, rather than at or near the 
surface as currently takes place, causing higher levels of nutrients and organic matter within the 
plumes but lower levels of nutrients and organic matter close to the surface. Table 5 below 
examines the changes that result from the subprojects.  
 
Table 5: Analysis of impact from release of effluent via the outfalls against the existing situation 

 
Properties 
of Effluent 

 
Mechanism of 

impact 

 
 

Existing Situation 

Effect of improved 
sewer reticulation 

and outfall 
construction 

 
 

Expected change 

High levels 
of dissolved 
inorganic 
nutrients 

Stress of corals, 
reduced 
reproduction and 
diversity, 
eutrophication.  

Nutrient laden 
effluent seeps into 
the reef flat area 
and enters ocean 
water near the 

Effluent from the 
sewer system is 
introduced into the 
sea at depth, subject 
to immediate near 

Significantly lower 
concentrations of 
nutrients, reducing 
risks of eutrophication 
and slowing current 

                                                 
26K. E. Fabricius. 2005. Effects of terrestrial runoff on the ecology of corals and coral reefs: review and synthesis. 

Marine Pollution Bulletin. pp 50, 125-146. 
27K. Koop et al. 2001. ENCORE: The effect of nutrient enrichment on coral reefs. Synthesis of results and 

conclusions. Marine Pollution Bulletin. pp. 42, 91–120. 
28H. Sykes. 2001. Assessment of Marine Resources, Temaiku Subdivision, South Tarawa Island, Kiribati. Bairiki.  
29J. Atena. 1980. Chemical senses, chemical signals, and feeding behavior in fishes, p. 57-101. In J.E. Bardach et al. 

Fish behavior and its use in the capture and culture of fishes. ICLARM Conference Proceedings. Pp 5, 512. 
International Center for Living Aquatic Resources Management. Manila. 
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Properties 
of Effluent 

 
Mechanism of 

impact 

 
 

Existing Situation 

Effect of improved 
sewer reticulation 

and outfall 
construction 

 
 

Expected change 

surface. Some coral 
at depths of up to 
10 m is dead, algal 
growth is highly 
visible, and coral as 
observed by the 
PPTA team appears 
pale. A reduction in 
species diversity 
has been identified 
by the SAPHE 
monitoring team. 
 

field dilution followed 
by further far field 
dilution. Nutrients and 
particulate organic 
matter will therefore 
be widely distributed, 
both vertically and 
horizontally and will 
disperse into wider 
ocean waters more 
rapidly. The increased 
dilution and dispersion 
will mitigate the effect 
of increased effluent, 
resulting from the 
expansion and more 
efficient use of the 
sewer system 

decline in coral health 
and species diversity. 
No net loss, but a 
slight gain in 
biodiversity. 

Increased 
particulate 
organic 
matter 

Favors filter 
feeders, causing 
change in 
species 
composition, and 
attracts grazing 
fish 

The effluent, high in 
particulate organic 
matter, is 
introduced at the 
surface, as in the 
case of soluble 
nutrients. It is likely 
to be causing 
changes in species 
composition. 
 

Less favorable 
conditions for filter 
feeders, allowing for 
possible gradual re-
adjustment of species 
composition. No net 
loss in biodiversity. 

Turbidity Suppresses 
photosynthesis, 
and can favor the 
proliferation of 
heterotrophic 
species such as 
filter feeders 

The increased in 
turbidity occurs 
mainly near the 
surface, where light 
is strong and will 
not be significantly 
limited in shallow 
water.30

Corals above and to 
the east of the outfalls, 
will be subject to some 
shading by the plume. 
Shade will be stronger 
but more limited in 
extent at depth, 
becoming weaker and 
more spread out as 
the plume rises. 

 Effects at 
depth will be limited 

Coral at depth, near to 
the outfall openings, 
will be subject shading 
that does not occur at 
present. Corals near 
the surface are not 
likely to be 
significantly affected. 
The extent of coral 
colonies that will be 
shaded is limited to 
the path of the 
plumes, and will not 
extend across the 
whole reef on the 
south side of the 
island. 

 
D. Direct Impacts related to Construction 

109. Effects of drilling operations on coral formations. Drilling operations will start on dry 
land, and pass through rock underneath the reef platform, to open out at the reef wall at a depth 
of 25-30 m, as illustrated in Figures 7-9. The drilling process, described in section III involves 
the drilling of a pilot bore, following which the desired diameter is achieved by use of a barrel 
reamer. Drilling of the pilot bore requires lubrication, for which a biodegradable oil such as 
                                                 
30 Fabricius. 2005. 
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canola oil shall be used. The oil, with the rock particles produced by drilling will be mainly 
collected at the drill portal. The oil and rock particle mixture is released at pressure and a hood 
shall be fitted at the portal to prevent the spread of the mixture onto nearby land and property. 
The drilled rock will be sandy in texture, and available for re-use in construction elsewhere. The 
pilot bore is likely to be 120 mm in diameter and will cause approximately 11 m3 of drilled rock 
and oil mixture will be produced at Betio, 5 m3 at Bairiki and 4 m3 at Bikenibeu. The material will 
be taken to a suitable site for stockpiling, as directed by the PIU Consultant in consultation with 
the MPWU. For the reaming process, bentonite mud is applied to the cutting surface to act as a 
lubricant. The drilled rock, also sandy in texture, is again returned to the portal and collected. To 
enable this, a plug has to be placed at the opening made by the pilot bore. At this stage, 
approximately 114 m3 of drilled rock will be produced at Betio, 36 m3 from Bikenibeu and 18 m3 
from Bairiki. Again, the material will be taken for stockpiling and distribution as directed by the 
project implementation consultants, in consultation with the MPWU. The MPWU have adequate 
storage facilities to store these amounts of material, prior to use in their operations or 
distribution to other users or purchasers.  
 
110. At the barrel reaming stage, foam is introduced to the bore to retain loose rock 
fragments and allow fitting of the pipe sleeve made from a biodegradable polymer, which will 
rapidly break down and dissipate within two days, and therefore not pose a risk to marine life or 
human health.  
 
111. While most of the oil, bentonite clay and drilled rock will be recovered at the drilling 
portal, some smaller quantities of these materials may be released into the sea at the outfall 
opening. However, none of these materials have toxic components. Quantities of oil used for the 
pilot bore will be between 10 and 40 liters in total, most of which will be returned to the surface 
and thus quantities released into ocean waters will be minimal, while the oil itself is 
biodegradable. Small quantities of bentonite and rock particles may be released, resulting in 
locally increased turbidity, and deposition of particles to the sea floor, to a considerable depth 
(see Figure 11). At depths of 25-30 m, where the outfall opening will be made, coral formation is 
likely to occur, but with less diversity than at shallow levels, and these will be subject to turbidity 
and minor quantities of deposition of rock particles. 
 
112. Construction noise. While the site of rock cutting will be beneath the ground and away 
from homes, noise will be produced by the diesel powered generators and air compressors at 
the drilling rig, by plant used for excavation and subsequent reinstatement of surfaces for the 
sewer system improvements, and by the Contractor’s vehicles. The use of vehicles, plant and 
equipment conforming to international standards of construction equipment noise emission31

 

 will 
be compulsory. To verify this, recent inspection certificates, valid for the time of delivery of 
equipment on Tarawa and for at least six months thereafter, which have been issued by an 
approved inspection authority in a country with international standards, such as Australia, Japan 
or the United States will be required for all vehicles and machinery prior to the Contractor being 
allowed to commence work. The Contractor will arrange routine maintenance of plant and 
equipment and submit records of maintenance and repairs to MPWU.  

113. Working hours for any operations involving vehicles and machinery shall be restricted to 
daytime hours (7am to 6pm).  

                                                 
31 Appropriate noise emission standards include (i) Part 204 of US Federal Regulations - Noise Emission Standards 

for Construction Equipment (40 CFR 204) or (ii) Directive 2000/14/EC of the European Parliament and of the 
Council of 8 May 2000 on the approximation of the laws of the Member States relating to the noise emission in the 
environment by equipment for use outdoors. 
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114. Effects on Air Quality. While material pumped out of the boreholes during drilling of the 
pilot bore will be wet with seawater and lubricants, and will therefore not immediately emit dust, 
dust can be generated from material piled near the drilling site once it dries out. Dust generation 
at the drilling sites will be reduced by (i) collection material from drilling operations in a hood to 
prevent it being sprayed onto surrounding land and property, (ii) regular wetting of stockpiled 
material to ensure dust is not given off in windy conditions and (iii) prompt removal of 
accumulated material to the stockpile sites.  
 
115. Excavation operations to replace components of the sewer network will generate dust, 
both from the operations themselves and from excavated material while it is on site. Again, this 
will be mitigated by daily wetting of the material and removal to stockpile sites within two days.   
 
116. In order to ensure that emissions from diesel generators, vehicles and other machinery 
are kept within acceptable measures, the Contractor will be required to provide equipment that 
conforms to international emission standards, verified by emission test certificates and 
maintenance records, as in the case of control of noise emissions.  
 
117. Safety hazards to workers and the public. Drilling and work on the sewer systems will 
pose potential hazards to both workers and the public, resulting from excavation, vehicle 
movements and the use of electrical power.  Safety to workers and the public will be enhanced 
by requiring the Contractor to: 

(i) Provide briefing and training of workers on safety precautions, and their 
responsibilities for the safety of themselves and others. 

(ii) Provide protective clothing including hard hats, protective footwear, and high 
visibility jackets for use should any construction activity is to take place at night. 
These should be compliant with relevant international standards, compatible with 
International Labour Organization Recommendation Concerning Safety and 
Health in Construction (No. 175, Geneva, 1988). 

(iii) Ensuring that plant and vehicle operators hold licenses where applicable, and 
have been trained specifically in the operation of each item of equipment. 

(iv) Arrange for the provision of first aid facilities, training of at least one member of 
staff at each site in first aid, emergency transport to the hospital, and allocate 
responsibility for ensuring that these arrangements are continually in place. 

(v) Arrange for regular safety checks of vehicles and material, and allocate 
responsibility for this to a designated, qualified and experienced Health and 
Safety Officer within the Contractor’s staff, provide hazard warning signs around 
excavation sites, and direct vehicle and pedestrian traffic away from work sites. 

118. The Contractor will be required to maintain a register of accidents detailing date, 
circumstances, severity, action taken and outcome in each case. 
 
119. Risk of damage to property. Drilling for the outfalls will take place at sites unconnected 
with peoples’ homes, and therefore there is limited risk to private property. Work on the sewer 
systems will take place within the existing footprint and will not therefore encroach significantly 
on private property, however, excavation work and the installation of components as well as 
vehicle movements, present some risk of damage to property, including fruit trees and other 
plants.  These risks will be mitigated by (i) the appointment of an experienced site supervisor by 
the Contractor at each site, and (ii) planning works to avoid damage to property and living plants 
to the extent practicable.  
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120. Risk of accidental damage to utilities. For the improvements to the sewer systems, 
some excavation work may potentially affect water supply pipelines and power cables. Risks will 
be minimized by (i) obtaining plans from the PUB showing the locations of pipelines and power 
cables, and (ii) consultation with local residents on the location of utilities prior to commencing 
excavation operations. 
 
121. Risks associated with hazardous materials. Few hazardous materials will be used in 
the sewer system improvement work for outfall construction. However, fuels, paints and 
lubricants will be used, which pose a hazard to the organisms living in the intertidal reef flat area 
and bathers (though this hazard is limited as all construction operations take place on land) and 
to contamination of the soil. All fuels or other potentially hazardous materials shall be stored at 
secure and managed sites, identified by the Contractor. Stores shall be secured and locked with 
access restricted to nominated Contractor’s staff and have floors made of concrete or other 
impermeable material and shall have bins containing fine sand to place on and contain any 
spills. Any surplus hazardous materials shall be removed from the island on the Contractor’s 
demobilization. 
 
122. As a part of maintenance of vehicles and equipment to international standards, regular 
checks shall be made for leaks oil or fuel, ensuring that any leaks are promptly repaired and/or 
parts replaced within two days. The Contractor’s workshop will have waste disposal bins to 
store filters, rags and waste oil, for disposal at the landfills. 
 
123. Sanitation arrangements will be made at worksites and any accommodation facilities 
provided for workers’ accommodation, ensuring that no raw sewage is released directly into the 
soil or into lagoon or coastal water. These arrangements will be either (i) arrangements with 
nearby homes or institutions that are connected to the sewer system, or (ii) use of portable 
toilets which are emptied daily into manholes within the sewer system. 
 
E. Indirect Impacts 

124. Indirect impacts of improved sewerage. More reliable saltwater supply for toilet 
flushing as well as improved sewer lines will address difficulties currently faced by residents of 
the sewered areas in using private toilets. The improved system will also allow for safe removal 
of septage from small scale sanitation systems elsewhere. These improvements are expected 
to inhibit the predominant pathways to water related disease, as described in Section IV. This 
occurs both by diverting pathogens away from being introduced to groundwater via the soil, and 
to lagoon and coastal waters. The reduction in abundance of pathogens will result in reduced 
exposure to diarrheal disease. The benefit will however be compromised by any contamination 
resulting from the current practice of open defecation, or poor household sanitation practice, 
such as handling food with unwashed hands.  
 
125. Indirect health impacts of improved treatment and disposal. Treatment of effluent by 
rapid dilution with ocean water and dispersal within wider ocean waters is essential to realize 
the benefits of improved sewer systems and inhibit pathways to the incidence of water related 
disease. Disposal by this means is therefore critical, to allow health impacts to be realized.  
 
126. Indirect impacts on water quality. The increased disposal of nutrients and pathogens 
into the wider ocean environment by means of collection by the sewer systems and dilution and 
dispersion via the outfalls greatly reduces the scope for these contaminants to enter and 
accumulate in the soil and groundwater and in the lagoon, or the water in the intertidal reef flats. 
While contamination of water and soil also occurs as a result of continued open defecation, 
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inadequate management of animal waste and illegal dumping of solid waste, a significant 
source of existing contamination will be removed.  
 
127. Indirect impacts on nearshore fishing. The changes in the distribution of nutrients 
may result in lower nearshore catches of fish species that are attracted to the more nutrient 
laden demersal environment. However, the nutrient and turbidity conditions that result from 
better dispersion of nutrients is likely to resemble conditions on other islands with smaller 
human populations.  
 
F. Cumulative Impacts 

128. Where effluent from the plumes generated at each outfall rises to the surface, levels of 
contamination will add to those from open defecation. However, in comparison to the existing 
situation, overall levels of coastal water contamination will be reduced as a result of far more 
rapid dilution of effluent from the sewer systems. While predictions from the UM3 model suggest 
that near and far field mixing will result in very low surface concentrations of contaminants, 
under certain conditions plumes may be diverted onto the shore, and combine with effluent from 
shallow sources to result in localized occurrences of higher concentrations of contaminants. 
Effluent is also discharged on the south coast of South Tarawa from the hospital outfall, east of 
Bikenibeu. This outfall is also in poor condition and is to be improved with funding from the 
NZAP. The preferred option for improvement is also to replace the existing pipe with an 
underground one. 
 
129. Risks to people can be mitigated by raising public awareness as to the hazard of bathing 
near outfall sites during still conditions, or when onshore winds are likely to be driving currents 
and their effluent plumes to the shore.  
 
G. Treatment of Risks associated with Climate Change and Variability 

130. The current climate change assessment report of the Inter Governmental Panel on 
Climate Change32

 

 emphases risks related to sea level rise, sea surge risks, temperature rise, 
decreases in rainfall (whether long term or in terms of extreme dry years or season) and storm 
severity. The main vulnerabilities faced by the people of Tarawa can be summarized as (i) sea-
level rise which exacerbates the severity of sea surges, increased rates of coastal erosion and 
heightened risks to public and private infrastructure; (ii) more intense and more frequent storms 
which increase risks of damage from sea surges, high winds and strong inundation on public 
and private infrastructure; and (iii) more frequent and longer periods of drought: which cause 
both intense short term difficulty and, of greater concern, long-term damage to the freshwater 
lenses that exist beneath the islets.  

131. The use of an ocean outfall for the treatment of sewage by dilution and rapid dispersal is 
the preferred response to the risks of sea surges and inundation as well as shrinkage of land 
area, that are anticipated from climate change. Any land-based system would involve the use of 
ponds or tanks that contain partially treated sewerage, which would be released and spread in 
the event of inundation, greatly increasing the spread of waterborne disease. 
 

                                                 
32The Intergovernmental Panel on Climate Change is a scientific body established by the United Nations Environment 

Programme and the World Meteorological Organization in 1988 as the leading international body on the 
assessment of climate change, and is based in Geneva.  
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132. In response to the urgency of conservation of freshwater lenses, saltwater is chosen as 
the flushing medium for the systems, reducing reliance on well water for this purpose.  
 
133. Risks of inundation, and strong currents associated with more frequent and severe storm 
events as well as increasing coastal erosion are addressed by the chosen option of drilling 
through coral rock to provide a very strong pipe conduit to the ocean outfall.  
 

VI. ANALYSIS OF ALTERNATIVES 

A. Alternatives to the Subprojects 

1. The Sewer System Rehabilitation Subproject 

134. The alternative to achieving effective control of human waste, enabling sanitary living 
conditions in the sewered areas of Betio, Bairiki and Bikenibeu is the installation of a 
combination of onsite and cluster sanitation systems in preference to the sewered system. 
Cluster and onsite systems offer the advantage that wastewater can be treated prior to 
discharge, but also several disadvantages. These are (i) limited space for the installation of 
treatment tanks, composting facilities or other treatment facilities; (ii) difficulty with ensuring 
uniform sound level of operation and maintenance; and (iii) the difficulty of collecting and 
treating the treated effluent which will still have significant pollutants such as nitrates and 
phosphates in solution. The treated effluent can either be processed on site via a living system 
that uses plants to denitrify soil, which is very demanding of space, or has to be collected and 
transported to a an ocean outfall. This would be more expensive and less reliable than 
connecting the reticulated system to the ocean outfall, as proposed. These systems are, 
however, appropriate to areas outside the sewered area and will be addressed under other 
subprojects to the STSISP. 
 

2. The Outfall Rehabilitation Subproject 

135. To achieve effective removal of pathogens contained in the effluent and curb pollution of 
water and the residential environment from effluent, one or a combination of three measures 
can be taken, (i) treatment of the effluent, (ii) increased separation of the point of discharge from 
inhabited areas and (iii) dilution of the effluent to bring the concentration of contaminants to 
acceptable levels. The outfalls function by means of the second two measures. The provision of 
a treatment system alone would be an alternative to the subproject, although a further 
alternative (within the subproject) would be the use of a treatment plant in tandem with the 
outfalls. However, scope for the provision of a greater level of effluent treatment is limited by 
space availability. The treatment of effluent involves settlement to collect solids and biological 
treatment where harmful components of the effluent are broken down by aerobic processes. 
Both of these processes require the effluent to remain in ponds for a period. Ponds would have 
to be sited well away from the coast, and would require in excess of 1,600 m2 in each location. 
In each case, homes are situated around the serviced areas and the provision of such a facility 
would require significant involuntary resettlement and land acquisition at considerable cost. The 
option, both to treat waste instead of use an outfall, or to use both, is considered infeasible on 
the grounds of (i) cost and (ii) the spread of contamination in the event of a major sea surge. 
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A. Summary of Subproject Impacts and Mitigation 

Potential 
Environmental 

Impact 
Nature and duration Location Mitigation measure(s) 

Assessment of 
impact 

With/without 
recommended 

mitigation 

Temporary 
or 

Permanent 

Impacts due to Location 
Impacts on coral 
formations  

The improved outfalls will reduce the 
release of nutrients, particulate organic 
matter and non saline water at shallow 
depths, reducing risks of eutrophication 
and slowing the existing decline in coral 
health and species diversity. The 
reduced release of effluent will also 
create less favourable conditions for filter 
feeders and ensure some adjustment of 
species composition. The release of 
effluent at depth will affect some coral, 
however, coral occurrence below 20 m is 
relatively sparse. The effluent plume will 
cause some limited increases in 
nutrients, organic matter and some 
shading. These effects will be 
substantially mitigated by the rapid 
mixing and disposal that takes place on 
release.  
 

On the sea 
bed, near the 
existing and 
future outfall 
openings 

Increased depth of outfall openings and 
use of diffuser fittings to cause rapid 
mixing and facilitate plume dispersal 

Neutral impact 
(no net loss of 
biodiversity) 

Permanent 

Impacts on 
nearshore fishing 

Fish species attracted to the nutrient 
laden demersal environment around the 
existing outfalls are likely to decline in 
numbers. Nutrient and turbidity 
conditions that result from improved 
effluent will change species composition, 
but will resemble conditions on other 
islands with smaller human populations 
 

Nearshore 
fishing areas 
around South 
Tarawa 

n/a Neutral Permanent 

Historical/cultural 
monuments and 
values 
 

No monuments or relicts of cultural value 
exist in the project area.  

n/a n/a n/a n/a 
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Potential 
Environmental 

Impact 
Nature and duration Location Mitigation measure(s) 

Assessment of 
impact 

With/without 
recommended 

mitigation 

Temporary 
or 

Permanent 

Resettlement / Loss 
or damage to 
property 

Any temporary occupation of land or 
property for the placement of the drilling 
rig will be addressed under the land 
acquisition and resettlement plan 
 

Work sites 
near each 
outfall location 

Compensation as provided for in the 
Resettlement Plan for the project. 

Moderate / Minor Temporary 

Impacts related to Construction 
Accidental damage 
to utilities 

Excavations for improvement of the 
sewer system may potentially affect 
water supply pipelines and power cables. 

Sewer 
networks at 
Bairiki, Betio, 
and Bikenibeu 

 (i) obtaining plans from the PUB showing 
the locations of pipelines and power 
cables and (ii) consultation with local 
residents on the location of utilities prior 
to commencing excavation operations 
 

Moderate / Minor Temporary 

Generation of 
construction waste 

Material produced by excavations will be 
sold or distributed for re-use. Waste 
products from construction works will 
include empty fuel drums and other 
packaging materials.  

Work sites at 
sewage 
networks and 
near each 
outfall location 

Arrangement for sale or distribution of 
excavated materials. Use of bins and 
skips at construction site for the 
collection of waste. Removal of non 
hazardous waste to landfill. Separate 
collection of fuel drums and any other 
containers that have held hazardous 
chemicals and removal from the island 
on demobilization.  Prohibiting any sea 
dumping 
 

Minor / 
Eliminated 

Temporary 
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Potential 
Environmental 

Impact 
Nature and duration Location Mitigation measure(s) 

Assessment of 
impact 

With/without 
recommended 

mitigation 

Temporary 
or 

Permanent 

Noise nuisance 
from construction 
activities.  

Noise will be caused by diesel generators 
and air compressors at the drilling sites, 
other plant at excavation sites and the 
use of other powered equipment and 
vehicles. 

All work sites 
and depots 

Providing information to nearby residents 
about the duration of noise and dust 
generating operations.  
Planning of construction operations to 
minimize public nuisance. Limit 
construction operations to take place 
during daytime hours (7am to 6pm) only.  
Vehicles, plant and equipment are to 
conform to international of noise 
emission and upkeep, such as (i) Part 
204 of US Federal Regulations  - Noise 
Emission Standards for Construction 
Equipment (40 CFR 204) or (ii) Directive 
2000/14/EC of the European Parliament 
and of the Council of 8 May 2000 on the 
approximation of the laws of the Member 
States relating to the noise emission in 
the environment by equipment for use 
outdoors 
 

Minor / Minor Temporary 

Dust emissions Dust will be generated by stockpiles of 
material formed from drilling and 
excavation operations 

Drill portals 
and excavation 
sites 

(i) collection material from drilling 
operations in a hood to prevent it being 
sprayed onto surrounding land and 
property, (ii) regular wetting of stockpiled 
material to ensure dust is not given off in 
windy conditions and (iii) prompt removal 
of accumulated material to the stockpile 
sites 
 

Moderate / Minor Temporary 

Exhaust emissions Exhaust will be produced by diesel 
generators, vehicles and other machinery 

All work sites 
and depots 

Procurement of vehicles and plant that 
conform to international emission 
standards and maintenance to ensure 
continuing conformity. The Contractor will 
supply emission certificates for all 
vehicles and plant, and submit records of 
maintenance and repair to the 
supervising engineer 

Moderate / Minor Temporary 
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Potential 
Environmental 

Impact 
Nature and duration Location Mitigation measure(s) 

Assessment of 
impact 

With/without 
recommended 

mitigation 

Temporary 
or 

Permanent 

Pollution from 
chemicals and fuels  

Improper storage and handling of 
chemicals and fuels used in the works 
pose a risk at construction sites. The 
impact is temporary, as the risk will be 
confined to the construction period.  

All work sites 
and depots 

All fuels or other potentially hazardous 
materials shall be stored at secure and 
managed sites, identified by the 
Contractor. Stores shall be secured and 
locked with access restricted to 
nominated Contractor’s staff and have 
floors made of concrete or other 
impermeable material and shall have 
bins containing fine sand to place on and 
contain any spills. 
Requirement to ensure that the drilling rig 
and any vehicles are maintained to 
international standards as defined above 
in relation to noise, preventing oil 
leakages and excessive exhaust 
emissions.  
 

Moderate / 
Eliminated 

Temporary 

Safety hazards to 
workers and the 
public 

Workers or members of the public may 
be exposed to the risk of accidents 
during construction. The risk is 
temporary, and confined to build up 
areas during the construction period.  

Work sites 
near each 
outfall location 

Requirement for the Contractor to submit 
a safety plan that covers, at a minimum: 
(i) allocation of responsibility for safety 
inspections to a designated, qualified and 
experienced Health and Safety Officer 
recruited by the Contractor; (ii) training of 
workers on safety precautions, for 
themselves and others and for 
implementing emergency procedures; (iii) 
provision of protective clothing and 
equipment to workers as appropriate; (iv) 
ensuring that vehicle and equipment 
operators are properly licensed and 
trained; (v) arranging for provision of first 
aid facilities; (vi)  emergency evacuation 
procedures; (vii) provision of hazard 
warning signs at the construction sites; 
and (viii) requirement for the Contractor 
to maintain a register of accidents 
detailing date, circumstances, severity, 
action taken and outcomes.   

Moderate / Minor Temporary 
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Potential 
Environmental 

Impact 
Nature and duration Location Mitigation measure(s) 

Assessment of 
impact 

With/without 
recommended 

mitigation 

Temporary 
or 

Permanent 

Impacts during Operation 
Sanitary living 
environment in 
sewered areas 

Sanitary living conditions within the 
sewered area will be substantially 
alleviated by the upgrading and 
improvement of the sewer systems in 
Betio, Bairiki and Bikenibeu and in non- 
sewered areas through providing for safe 
disposal of septage via the outfalls.   
The construction of the outfalls is critical 
to allow continuing reduction of water 
related diseases. 
 

All residential 
areas on South 
Tarawa 

Improvements to sewer systems and 
construction of outfalls as proposed 

Positive Permanent 

Exposure to 
disease for users of 
water in intertidal 
reef flat area 

Reduction in contamination from existing 
sewer systems and release of septage, 
but not of contamination that results from 
continuing open defecation, runoff from 
land and illegal dumping of solid waste.  

Water in the 
intertidal reef 
flat areas 

Community engagement component of 
the sector project, addressing open 
defecation, candidate subprojects 
addressing management of animal waste 
and further initiatives (outside the sector 
project) addressing collection and 
disposal of solid waste.  
 

Positive Permanent 

Contamination of 
coastal water and 
freshwater lens 

Reduced contamination of lagoon water, 
water in the intertidal reef flat and 
freshwater lens by more efficient 
collection of contamination and diversion 
away from the island for dilution and 
dispersal. (Contamination due to open 
defecation, unmanaged animal waste 
and illegal dumping of solid waste will 
remain). 
 

Lagoon, 
intertidal reef 
flat and 
freshwater lens 

Improved sewerage and construction of 
outfalls as proposed.  
 

Positive Permanent 

Disposal of septage 
from onsite and 
cluster systems 

The improved outfalls will provide a safe 
means of disposing of septage from 
onsite and cluster systems around the 
island 
 

All unsewered 
residential 
areas 

Construction of outfalls as proposed Positive Permanent 
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Potential 
Environmental 

Impact 
Nature and duration Location Mitigation measure(s) 

Assessment of 
impact 

With/without 
recommended 

mitigation 

Temporary 
or 

Permanent 

Effects on marine 
ecosystems 

Improvement over existing situation, 
where effluent is released in the intertidal 
zone or close to the surface of the water, 
in high concentrations. 

The sea floor, 
beyond the 
reef edge, 
where living 
coral colonies 
occur 
 

Construction of robust outfalls opening at 
depths of 25-30 m below sea level; fitting 
of diffuser device to ensure high level of 
near field mixing. 

Significant / 
minor or 
insignificant 

Permanent  

Effects of breaches 
of the outfall 
pipeline 

Any breaches of the outfall pipelines will 
result in the release of concentrated 
effluent in the intertidal zone, possibly 
causing eutrophication and reducing 
water quality to unacceptable levels both 
for recreational water use and for the 
integrity of coral colonies 

Intertidal zone 
and sea floor 
beyond the 
reef occupied 
by live coral 
colonies 

Replacement of existing outfall pipelines 
with pipe placed through underground 
bores ending with a diffuser fitting at the 
outlet on the rock face. This will eliminate 
the vulnerability of the pipeline to 
damage from currents or boat anchors, 
avoiding  the potential destruction of the 
marine habitat 
 

Significant / 
eliminated 

Permanent 

Effect of blockages 
or damage to the 
diffuser fittings 

Any blockages or damage to diffuser 
fittings at the outfall openings may result 
in temporary failure of the outfalls 
causing build-up of effluent, and/or 
impaired nearfield dilution of effluent, 
causing limited dispersal of the plume, 
and greater concentrations of nutrients, 
pathogens and non saline water released 
near coral colonies 
 

Intertidal zone 
and sea floor 
beyond the 
reef occupied 
by live coral 
colonies 

Fitting of robust diffuser fitting, and 
placing the outfall opening at a depth of 
not greater than 30 m, allowing 
maintenance by divers without the use of 
special decompression equipment.  

Significant/ 
minor 

Permanent 
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B. Alternatives within the Subprojects 

1. The Sewer System Rehabilitation Subproject 

136. The sewer system relies on the use of saltwater for flushing. The alternative to this is the 
use of freshwater (whether from wells, from rainwater, or a combination). However, the use of 
groundwater to flush toilets would increase demand on the freshwater lenses, which are 
vulnerable to shrinking during draught periods that are predicted to become more severe with 
climate change. The use of saltwater is a deliberate measure to conserve the freshwater lenses 
and prevent irreversible shrinkage. Furthermore, given that effluent is to discharge to ocean 
outfalls, the use of saltwater provides for denser effluent that will form a less buoyant plume on 
release into ocean water, increasing the level of dispersal below the surface of the water. 
Should freshwater be used for flushing, the effluent would be less dense and the plume more 
buoyant, which would be more prone to wash back over the reef edge into the intertidal reef flat 
area, which is used for bathing.  
 

2. The Outfall Rehabilitation Subproject 

137. The effectiveness of the outfalls is determined by the extent of physical separation from 
the point of discharge to inhabited land, and the promotion of rapid mixing and dispersal within 
ocean waters. Greater separation, and further mixing, could be achieved by drilling to a greater 
depth. However, diver access to the outfall opening is considered necessary in order to (i) fit the 
diffuser to the opening, and (ii) carry out maintenance to the diffuser as required in the future. 
The depth at which divers can operate is constrained by the hazards of decompression 
sickness, which occurs when divers return too rapidly from working at depth. In the absence of 
specialized techniques involving special air mixtures and decompression equipment, the 
maximum amount of time that a diver can spend at 30 m depth is approximately six minutes, to 
allow for a controlled ascent that includes pauses for decompression. Should the outfall be 
drilled to greater depths, work would have to be carried out either by a fully equipped, 
specialized team or by the use of remotely operated vehicles (ROVs) with capability for 
undertaking engineering work (beyond observation functions). Besides the cost consideration 
for both construction and maintenance for the use of specialized diving teams or suitably 
capable ROVs, neither of these would be available in Kiribati for maintenance or repair 
operations which are considered essential. This creates the risk of prolonged inoperation of the 
outfalls should blockages occur in the diffuser.  
 
138. In view of the fact that periods of hazard to users of water in the intertidal reef flat area 
will occur at risk periods, when conditions are particularly calm, or when onshore winds are 
blowing, the option of controlled release of effluent merits consideration. However, in order to be 
able to withhold effluent for release at a suitable period, storage facilities would be required, 
which would need to be sufficient to contain peak effluent discharges for a period of some 
hours. Two storage tanks may be necessary, to allow for maintenance operations to remove 
accumulated solids in one tank while the alternate tank remains in operation. In view of the 
availability of services for maintaining complex control systems (and lessons learned from other 
waste management projects in the Pacific), an automated system would not be advisable, and 
so continuous on site operation would be necessary to control the diversion of effluent to the 
tanks and release at appropriate times, which would place a burden on the operator resources 
of the PUB. In view of these cost and technical requirements, public awareness raising over the 
use of waters in the intertidal reef flat area during hazardous conditions, and a warning system, 
are recommended in place of a system of controlled release of effluent.  
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C. The “no project” alternative 

139. Under the “do nothing” option, the sewer systems would continue to deteriorate, more 
household toilets would become inoperable and dependence on open defecation would 
increase. In the intertidal areas, water would continue to be heavily polluted by effluent from the 
sewer system while parts of it remain operational, or increasingly from open defecation should 
the sewer systems eventually fail altogether. The existing unsanitary conditions would increase 
in severity. In 1977, a severe cholera outbreak occurred on South Tarawa, which prompted the 
provision of the sewer system and outfalls to alleviate the unsanitary conditions that prevailed 
and gave rise to the outbreak. This event, which took place when the population in the urban 
areas was far lower (see Table 2) gives an indication of what can be expected should this 
infrastructure become completely degraded.  
 

VII. INFORMATION DISCLOSURE, CONSULTATION AND PARTICIPATION 

140. During project preparation, both formal and informal consultations took place with 
participants from the three urban areas and the wider public. These included informal 
discussions with residents within and outside the sewered area during site visits, formal 
meetings at community halls (maneabas), focus group discussions with women, men, youth and 
children, and a questionnaire survey. Meetings at each of the three sites to disclose information 
on the project, including descriptions of environmental impacts, and to seek feedback relating to 
the project and any concerns, were held on 1 and 2 July 2011. A report on the meetings is 
included as Appendix 1.  
 
141. During the course of the consultations, many of the issues raised related to the current 
state of the infrastructure. Information and views provided included (i) that the outfall at 
Bikenibeu and at Bairiki had ceased to function around two years ago, and that there are some 
leaks in the outfall pipes; (ii) where the outfall has failed, a build-up of sludge develops at the 
shoreline and bad odors persist; (iii) the sewerage system in each town does not operate well, 
and large quantities of well water are required to flush toilets; (iv) many homes within the 
sewered area are not connected to the system however householders continue to arrange 
connections, often undertaking the work themselves while others construct septic tanks; (v) 
defecation at the beach remains widespread, and is often preferred over using a toilet and is 
even considered to be a social activity; (vi) householders with functional toilets often allow 
neighbors and their visitors to use their toilets, but some people are often embarrassed to ask 
for the use of a neighbor’s toilet; and (vii) few people have an understanding of how disease is 
transmitted, and few wash their hands after defecation. 
 
A. Summary of issues raised at consultation and disclosure meetings 

142. At the disclosure and consultation meetings of 1 and 2 July 2011, the public were 
informed as to the principal impacts of the rehabilitation of the sewer system and construction of 
drilled outfalls, including benefits to the living environment and effects of more efficient dispersal 
of effluent via the outfalls, potential risks associated effluent plumes during stagnant conditions, 
and the fact that some noise, dust and increased traffic would cause nuisance during 
construction.   
 
143. Issues raised at these meetings again, related to the existing situation caused by the 
poor state of repair of the infrastructure, to lasting impacts of original construction, and some 
further concerns. Issues relating to the state of the existing infrastructure were (i) bad smells 
from manholes and other parts of the sewer systems (Betio, Bikenibeu); (ii) the saltwater supply 
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is not functional, and therefore the investment of money and effort in constructing home toilets is 
not justified (Betio, Bairiki and Bikenibeu); and (iii) public toilets are not maintained and are in 
poor repair (Betio). Concerns over lasting impacts of existing infrastructure were (i) removal of 
trees where excavation took place to lay pipes and other components of the sewer network 
(Bikenibeu), and (ii) damage to the reef caused by blasting to create the trench for the existing 
outfall pipe has caused further erosion (Bikenibeu). Further concerns raised were (i) effects on 
fish, and (ii) damage to fruit trees when leakages occur in the saltwater flushing system. No 
concern was expressed over temporary effects of construction.  
 
B. Means of addressing issues raised 

144. The issues of main concern, namely the effects of the current state of the infrastructure, 
will be addressed by the proposed infrastructure improvements. Concern over the removal of 
vegetation may not apply during the construction phase, as excavations will be limited to sites 
where individual items of equipment or damaged sections of pipe need to be replaced. 
However, the need to avoid the removal of or damage to trees during excavation, and possible 
replanting, is included in the EMP. Effects on fish populations are examined in Section V of the 
IEE. The relative abundance of different species of fish in nearshore waters is likely to be 
affected by changes in the distribution of nutrients and organic matter from effluent. The effects 
are difficult to predict, but are likely to consist of changes in the occurrence of different fish 
species, rather than harm to the fish population as a whole. Risks of damage to vegetation from 
leaks in the saltwater system will remain, but will be mitigated by improvements in the 
management and implementation of improved maintenance that is expected to result from 
capacity building and maintenance support components of the STSISP.  
 
C. Further consultation and disclosure during the construction phase 

145. During construction, the contractor will disclose information on the location, duration and 
of construction operations. The contractor will assign a liaison officer at each site, who will be 
responsible for receiving, and acting on complaints. Consultation meetings will be held every 
three months at each site to gather feedback and give the opportunity for community members 
to air any concerns that need to be addressed during construction.  
 

VIII. INSTITUTIONAL ANALYSIS FOR ENVIRONMENTAL MANAGEMENT 

146. The following analysis is provided to address the capacity development needs for 
ensuring effective implementation of the Environmental Management Plan.  
 
A. Institutional Roles and Responsibilities relating to the Subproject 

147. The executing agency for the STSISP is the MFED. Within MFED, an existing Project 
Management Unit (PMU) has been established to oversee current infrastructure improvement 
projects and will assume management functions for the STSISP. Additional consultant support 
to the PMU will be provided in the form of a national project coordination officer, national project 
finance officer and international procurement specialist (the PMU consultants) to ensure that 
there is sufficient human resource capacity for effective and efficient project management.   
 
148. The implementing agency is the Ministry of Public Works and Utilities (MPWU). The 
MPWU is the project owner, within the meaning of the Environment Act, 1999 (amended 2007). 
A project implementation unit (PIU) will be established within MPWU to oversee project 
implementation and will be supported by a team of consultants (the PIU consultants) with 
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responsibility for project management support, construction supervision, capacity building and 
technical support to the preparation of further subprojects.  
 
149. The agency responsible for reviewing environmental assessments and issuing licenses, 
and appropriate conditions on those licenses, is the Environment and Conservation Division 
within the Ministry of Environment, Lands and Agriculture Development (MELAD), as stipulated 
in the Environment Act. On receipt of the environment license, the MPWU is responsible for 
compliance, acting through the Project Implementation Unit (PIU). For conditions relating to 
operation, the Public Utilities Board (PUB) within the MPWU has primary responsibility, through 
its mandate to operate public infrastructure and to provide monitoring reports for MELAD review. 
 
B. Existing capacities relating to subproject preparation 

1. Preparation of Environmental Assessments 

150. The MPWU currently has no staff dedicated to environmental planning of the Ministry’s 
activities. Technical staff do have some capacity to manage infrastructure on a broad, strategic 
level as well as on a day to day level. In order to be able to complete environmental 
assessments, technical staff need to acquire an understanding of the principles and processes 
of environmental assessment. This should be sufficient to enable MPWU staff (i) to prepare 
environmental assessments for smaller subprojects, and (ii) to engage and direct consultants in 
the preparation of environmental assessments of more complex subprojects.  
 

2. Review of environmental assessments and issue of environment licenses  

151. The Environment and Conservation Division within MELAD have a clear understanding 
of the requirements of the Environment Act which, in substance, meets the requirements of the 
ADB.33

 

 Capacity to review environmental assessments and issue decisions and appropriate 
conditions of license is however constrained by the number of suitably trained and experienced 
staff. MELAD staff have requested that the project provide for adequate consulting services to 
complete environmental assessments of subprojects, to help ensure that they are completed to 
an adequate standard. 

3. Preparation of contract documentation 

152. A procurement capacity assessment of the MFED has been undertaken by MFED, which 
found that capacity for procurement remains weak. Support for the procurement of civil works, 
consulting services and equipment will be provided by the PMU Consultants. The PMU 
Consultants will be responsible for the inclusion of EMPs, including monitoring and reporting 
requirements, into bidding documents (a reporting format is provided as Appendix 2). 
 
C. Capacities relating to environmental management during construction 

153. MPWU staff have little experience or capacity in the implementation of EMPs. Support 
for EMP implementation, including inspection of ongoing and completed work to check for 
compliance with EMP provisions and preparation of progress reports to government and ADB, 
will be provided by the PIU consultants. In order to be able to undertake these functions, 

                                                 
33A comparison of ADB requirements and those of the Environment Act is provided in Appendix 2 of the 

Environmental Assessment and Review Framework prepared for the STSISP.  
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technical MPWU staff need to acquire an understanding of contractual arrangements for 
construction, and the provisions under each EMP.  
 
D. Capacities relating to operation and maintenance of Infrastructure  

154. Adequate operation and maintenance of water sanitation infrastructure has not taken 
place to the standard and extent necessary to keep sanitation infrastructure in operable 
condition. This is one of the reasons that the proposed subproject, which includes rehabilitation 
of the sewer system built in 2003/4, is required. Under the new National Sanitation Policy 
approved by cabinet in March 2010, the PUB is to prepare an asset management plan covering 
South Tarawa sewerage schemes, and provision of adequate funding is to be supported under 
the STSISP.  The PUB does not, however, currently have the capacity to prepare or implement 
an asset management plan, which would cover the resources required for competent operation, 
regular and periodic maintenance and phased replacement and upgrading of assets. The 
institutional development needs of the PUB are being identified, and actions for capacity 
development are being planned, under the current ADB Technical Assistance 7359-KIR: 
Tarawa Sanitation Improvement Project. 
 

IX. ENVIRONMENTAL MANAGEMENT PLAN 

A. Mitigation 

155. Table 6 below describes the mitigation measures required for design, construction and 
operation of the improved sewer systems and outfalls, as well as the cost and responsibility 
allocation arrangements. Overall responsibility for implementing the Environmental 
Management Plan rests with the MPWU, which during design and construction will be supported 
by the PIU consultants. 
 
B. Environmental Monitoring  

1. Rationale for Monitoring 

156. The impact of STSISP is improved health of South Tarawa’s population, and the 
outcome is enhanced access of the island’s population to improved sanitation infrastructure and 
services. The design and monitoring framework specifies the monitoring of (i) infant mortality 
due to diarrhea; (ii) access of residents in Bairiki, Betio, and Biukenibeu to improved sanitation; 
(iii) reduction in the practice of open defecation; (iv) improvements in household sanitation 
practices reported by women; (v) quality of nearshore waters where ocean outfalls are located; 
(vi) reduction in sewerage system blockages and overflows; (vii) improved cost recovery for 
sanitation  service provision; (viii) training of PUB staff; (ix) execution by PUB of asset 
management plans; and (x) timeliness of contract awards and disbursements for the sector 
project.  
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Table 6: Environmental Mitigation Plan 

Potential 
Environmental Impact Location Mitigation measure(s) 

Conditions under 
which mitigation 

measures are 
required 

Cost 
Allocation 

Responsibility 
for 

Implementation 

Pre Construction Stage 
Impacts on coral 
formations.  
Impaired public health 
from poor water quality 

On the sea bed, 
near the outfall 
openings 

Ensure design depth of 25 m or greater 
Design of diffuser fitting to optimize dilution 

For bid document 
preparation 

Design cost Design 
consultants 

Resettlement /Loss or 
damage to property 

Work sites near 
each outfall 
location 

Compensation as provided for in the Resettlement 
Plan for the project. 

Prior to 
commencement of 
works 

RF budget MPWU 

Safety hazards to 
workers and local 
people, and effects of 
temporary worker 
populations in the area 

Work sites near 
each outfall 
location 

Preparation by the Contractor of a safety plan that 
covers, at a minimum: (i) allocation of responsibility 
for safety inspections to a designated, qualified and 
experienced Health and Safety Officer within the 
Contractor’s staff ; (ii) training of workers on safety 
precautions, for themselves and others and for 
implementing emergency procedures; (iii) provision of 
protective clothing and equipment to workers as 
appropriate; (iv) ensuring that vehicle and 
equipment operators are properly licensed and 
trained; (v) arranging for provision of first aid facilities; 
(vi) emergency evacuation procedures; (vii) provision 
for regular safety checks of vehicles and material; 
(viii) provision of hazard warning signs at the 
construction sites; and (ix) requirement for the 
Contractor to maintain a register of accidents detailing 
date, circumstances, severity, action taken and 
outcomes 

Prior to 
commencement of 
works 

Construction 
Cost 

Contractor 

Construction Stage 
Generation of 
construction waste 

Work sites at 
sewage 
networks and 
near each outfall 
location 

Arrangement for sale or distribution of excavated 
materials. Use of bins and skips at construction site 
for the collection of waste. Removal of non hazardous 
waste to landfill. Separate collection of fuel drums and 
any other containers that have held hazardous 
chemicals and removal from the island on 
demobilization. 
Sea dumping not allowed  

Continuously, during 
construction 

Construction 
Cost 

Contractor 
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Potential 
Environmental Impact Location Mitigation measure(s) 

Conditions under 
which mitigation 

measures are 
required 

Cost 
Allocation 

Responsibility 
for 

Implementation 

Accidental damage to 
property 

All work sites Ensuring that all works operations take place in the 
presence of a supervisor nominated by the 
Contractor, who shall be responsible for taking all 
reasonable precautions to prevent damage to 
property.  
Operation of the grievance redress mechanism 

Continuously, during 
construction 

Construction 
Cost 

Contractor 

Accidental damage to 
utilities 

All work sites Ensuring that all works operations take place in the 
presence of a supervisor nominated by the 
Contractor, who shall be responsible for taking all 
reasonable precautions to prevent damage to 
property. 
Obtaining plans from the PUB showing the locations 
of pipelines and power cables  
Consultation with local residents on the location of 
utilities prior to commencing excavation operations 

Continuously, during 
construction 

Construction 
Cost 

Contractor 

Noise nuisance from 
construction activities.  

Work sites near 
each outfall 
location 

Providing information to nearby residents about the 
duration of noise and dust generating operations.  
Planning of construction operations to minimize public 
nuisance. Limit construction operations to take place 
during daytime hours (7am to 6pm) only.   
Vehicles, plant and equipment are to conform to 
international of noise emission and upkeep, such as 
(i) Part 204 of US Federal Regulations  - Noise 
Emission Standards for Construction Equipment (40 
CFR 204) or (ii) Directive 2000/14/EC of the 
European Parliament and of the Council of 8 May 
2000 on the approximation of the laws of the Member 
States relating to the noise emission in the 
environment by equipment for use outdoors 

Continuously, during 
construction 
 
 
Prior to Contractor’s 
Mobilization 

Construction 
Cost 

Contractor 

Dust emissions Drill portals and 
excavation sites 

(i) collection material from drilling operations in a 
hood to prevent it being sprayed onto surrounding 
land and property, (ii) regular wetting of stockpiled 
material to ensure dust is not given off in windy 
conditions, and (iii) prompt removal of accumulated 
material to the stockpile sites 

Continuously, during 
construction 

Construction 
Cost 

Contractor 
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Potential 
Environmental Impact Location Mitigation measure(s) 

Conditions under 
which mitigation 

measures are 
required 

Cost 
Allocation 

Responsibility 
for 

Implementation 

Exhaust emissions All work sites 
and depots 

Procurement of vehicles and plant that conform to 
international emission standards and maintenance to 
ensure continuing conformity. The Contractor will 
supply emission certificates for all vehicles and plant, 
and submit records of maintenance and repair to the 
supervising engineer 

Prior to Contractor’s 
Mobilization 

Construction 
Cost 

Contractor 

Pollution from chemicals 
and fuels  

Work sites near 
each outfall 
location 

All fuels or other potentially hazardous materials shall 
be stored at secure and managed sites, identified by 
the Contractor. Stores shall be secured and locked 
with access restricted to nominated Contractor’s staff 
and have floors made of concrete or other 
impermeable material and shall have bins containing 
fine sand to place on and contain any spills. 
Ensure that the drilling rig and any vehicles are 
maintained to international standards as defined 
previously in relation to noise, preventing oil leakages 
and excessive exhaust emissions. 

Continuously, during 
construction 

Construction 
Cost 

Contractor 

Safety hazards to 
workers and the public 

Work sites near 
each outfall 
location 

Implementation of Contractor’s site safety plan 
The Contractor shall maintain a register of accidents 
detailing date, circumstances, severity, action taken 
and outcomes.   

Continuously, during 
construction 

Construction 
Cost 

Contractor 

Operation 
Effect of blockages or 
damage to the diffuser 
fittings 

Intertidal zone 
and sea floor 
beyond the reef 
occupied by live 
coral colonies 

Water quality monitoring to detect possible loss of 
performance of the diffuser fitting and leakage 

Continuously, during 
operation 

Maintenance 
Cost 

MPWU 

Exposure of water users 
in the intertidal reef flat 
area during still 
conditions, or when 
onshore winds occur 

Intertidal reef flat 
area 

Awareness raising through community engagement 
component of the sector project 
Placing signs at the intertidal reef flat areas at Betio, 
Bairiki and Bikenibeu warning against bathing or other 
use of the intertidal water during still conditions or the 
occurrence of onshore winds 

Continuously, during 
operation 

Maintenance 
cost 

MPWU 
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157. The subprojects are also expected to contribute significantly to a reduction in the levels 
of contamination of lagoon, coastal and groundwater. Long term monitoring of water quality has 
not, to date, been successfully established in Kiribati but is provided for in the National 
Sanitation Policy of 2010 and is to receive support from the NZAP. This support, which is yet to 
be finalized, is expected to cover (i) an audit of laboratory processes, equipment and quality 
assurance at the MHMS; (ii) support to conducting water quality testing, reporting and analysis 
for approximately 25 sites in lagoon and coastal waters around North and South Tarawa; and 
(iii) capacity building. The program is expected to commence in late 2011 and run for two years 
initially. The MHMS facilities will be used to analyze the project samples, and will benefit from 
the support of NZAP. 
 
158. The objectives of monitoring in relation to the subprojects are (i) to gauge the 
performance of the ocean outfalls immediately after construction and over time, (ii) understand  
the contribution of the improved infrastructure to better water quality, and trends in relation to 
possible of reductions in the practice of open defecation, and (iii) to obtain the benefit of views 
from local communities on changes that occur in living conditions as the improved sewer system 
and outfalls come into operation. The process of obtaining community feedback is also 
expected to help foster a sense of ownership among the user communities. Monitoring activities 
will be measurements of water quality in ocean water close to the reef, of water in the intertidal 
reef flat area, and obtaining feedback from local communities. Water quality changes in 
groundwater and in the lagoon will be dependent on further factors including changes in 
behavior, improved sanitation in residential areas outside the sewered areas, improvements in 
solid waste management and decreases in the practice of illegal dumping of solid waste. Long 
term testing of groundwater and lagoon water is therefore not included.  
 
159. While water quality testing will allow comparison with suitable international standards 
(discussed in section V), attainment of water quality standards depends on a reduction in open 
defecation, illegal dumping of solid waste and improved animal waste management as well as 
the performance of the sewer systems and the outfalls. To help enable an understanding of the 
overall sanitation situation to be built, the monitoring will include testing form a control site. The 
proposed control site is at Bonriki, which is sited well away from the three outfall sites and has a 
much lower neighboring population. The monitoring system will therefore provide for (i) 
comparison of water quality at the outfalls with the control sample, (ii) observation and analysis 
of changes in water quality over time before and after the sewer systems are installed and 
outfalls upgraded, and (iii) comparison with international water quality standards. Integration 
with the NZAP supported program will further enhance the value of the monitoring.  
 

2. Plans for monitoring 

160. Parameters to be tested are (i) biological contaminants (faecal coliform, Escherichia 
coli), to assess the level of risks of infection to users of the water and allow for comparison with 
international standards and (ii) levels of nutrients (total nitrogen, total phosphorus and dissolved 
reactive phosphorus) to provide indications as to sources of contamination. These are the 
parameters to be tested under the NZAP supported program.  
 
161. Water quality testing will take place monthly to take account of variation in season, tides, 
currents and any other factors that affect the performance of the infrastructure.  
 
162. Water quality testing will take place at two sites at each of the three outfall locations: one 
within the intertidal reef flat area, approximately mid way between the shore and the reef edge, 
and one in ocean water, 2 m from the reef edge. Samples will be taken using a pole dipper, at a 
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level 0.5 m beneath the surface, placed in sterile containers, and stored in an insulated box 
packed with ice. For each sample, the date, time, wind direction, approximate wind strength, 
and position on the tidal cycle will be recorded. Samples will be delivered to the laboratory 
within six hours of collection and analysis completed within 24 hours. Support for the process of 
sample collection and reporting will be provided by MPWU and the PIU consultants.  
 
163. Monitoring of compliance with EMP provisions during construction will take place as part 
of day to day construction supervision, and will be the primary responsibility of the PIU 
Consultants. MHMS will provide laboratory services. 
 
164. Consultations with communities will be carried out quarterly, once construction has been 
complete and changes can be perceived.  
 
165. Part of the NZAP initiative is to assist the MHMS laboratory to maintain international 
quality assurance standards, by means of an initial audit and subsequent technical assistance 
as necessary. Beyond the two years of NZAP assistance, annual laboratory auditing will be 
necessary to ensure that standards are maintained. This will involve an annual visit by a 
specialist to audit the laboratory processes and standards and recommend measures to 
address any shortfalls. 
 
166. Monitoring will take place at four locations, at Bairiki, Betio, and Bikenebeu outfall sites 
and at Bonriki as a control. Samples will be taken from two sites will at each location, one in 
water on the intertidal reef flat, and one 2m beyond the reef edge in ocean waters. In addition, a 
duplicate set of samples will be taken from one site, each month. This site will be selected from 
the eight sites, at random. 
 
167. The monitoring plan, Table 7, summarizes the required monitoring activities, parameters 
to monitor, responsibilities and costs of testing.  
 
C. Implementation Arrangements  

1. Implementation Schedule 

168. Approval for the sector project is expected during 2011, and implementation is due to 
start in early 2012. The implementation plan for the sector project is provided in Table 7. 
Implementation of the subprojects will commence with that of the sector project. Construction 
will commence in Q2 of 2012 and will be completed with the commissioning of the rehabilitated 
system and equipment in Q4 of 2014.  



58 

Table 7: Summary of Monitoring Activities and Responsibilities 

Impact to 
be 

Monitored 
Means of 

Monitoring 

Pre-Construction Construction Operation 

Frequency Responsible 
Agency 

Indicative 
Annual 

Cost (US$) 
Frequency Responsible 

Agency 

Indicative 
Annual 

Cost 
(US$) 

Frequency Responsible 
Agency 

Indicative 
Annual 

Cost 
(US$) 

Water 
Quality 

Changes in 
treated water 
quality as 
perceived by 
communities,  

N/A 
 

N/A 
 

Quarterly  MHMS / PUB Within 
normal 
staff 
budget 

Laboratory 
testing of 
samples of 
lagoon and 
coastal water  

Monthly, 
three 
months 
prior to 
construction 

MHMS $3,12034 Monthly  MHMS  $12,480 Monthly MHMS $12,480 
per year 

Incidence of 
water 
related 
diseases 

Collection of 
data from 
hospital / 
health 
authorities 

Once, prior 
to 
construction 

MHMS Negligible 
cost 

Annually MHMS Minor Annually MHMS Minor 

Performance 
of Sanitation 
Systems 

Community 
feedback / 
site 
monitoring 

  Quarterly  MHMS / PUB Within 
normal 
staff 
budget 

Compliance 
with the 
provisions of 
the EMP 
during 
construction 

Regular 
inspections 
of ongoing 
and 
completed 
work 

N/A 
 

Daily MPWU / PIU 
Consultants 

Included in 
cost for 
PIU 
consultants 

N/A 
 

MHMS = Ministry of Health and Medical Services, MPWU = Ministry of Public Works and Utilities, n/a = not applicable, PIU = project implementation unit, PUB = 
Public Utilities Board.  
 

                                                 
34The cost of one set of tests at both intertidal waters and ocean water at Bairiki, Betio, and Bikenibeu and the control at Bonriki are US$1,040, covering reagents, 

incidental expenses and transport. 
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2. Institutional and Organizational Arrangements 

169. The executing agency for the STSISP is the Ministry of Finance and Economic 
Development (MFED). Within MFED, an existing Project Management Unit (PMU) has been 
established to oversee current infrastructure improvement projects and will assume 
management functions for the STSISP. Additional consultant support to the PMU will be 
provided in the form of a national project coordination officer, national project finance officer and 
international procurement specialist (the PMU consultants) to ensure that there is sufficient 
human resource capacity for effective and efficient project management.   
 
170. The implementing agency is the Ministry of Public Works and Utilities (MPWU). The 
MPWU is the project owner, within the meaning of the Environment Act, 1999 (amended 2007). 
A project implementation unit (PIU) will be established within MPWU to oversee project 
implementation and will be supported by a team of consultants (the PIU consultants) with 
responsibility for project management support, construction supervision, capacity building and 
technical support to the preparation of further subprojects.  
 
171. The Team Leader and Deputy Team Leaders of the PIU will manage the day to day 
activities, including safeguard activities  
 
172. The Environmental Specialist and Safeguards (Environment and Resettlement) Officer 
will also be responsible for carrying out an Environmental Impact Assessment in accordance 
with national laws and the requirements of the Ministry of Environment, Lands and Agricultural 
Development (MELAD). Consultants will support MPWU in its application for an Environmental 
License for the subprojects. Monthly compliance reports will be prepared and submitted to the 
MELAD and will be incorporated into the quarterly progress reports. The civil works contract will 
contain appropriately scaled remedies for non-compliance.  
 

3. Specific Responsibilities 

173. MELAD is responsible for clearing subproject IEEs in accordance with the Environment 
(Amendment) Act of 2007, and the Environment (General Regulations) of 2009, and other 
relevant national requirements. 
 
174. As project owner and implementing agency, the MPWU will have overall responsibility 
on the project’s compliance with safeguard requirements. The MPWU therefore has overall 
responsibility for implementing the Environmental Management Plan. During design and 
construction the MPWU will be supported by the PIU consultants. 
 
175. One international Environmental Specialist and one national Safeguards (Environment 
and Resettlement) Officer will be responsible for facilitating and supervising the implementation 
of the EMPs which will include (i) revising the construction section of the EMPs and ensuring its 
inclusion the Bid and Contract documents, (ii) reviewing and approving the Contractor’s EMPs, 
(iii) training of contractors in implementing the EMPs and monitoring requirements, (iv) 
undertaking compliance monitoring of the EMPs, and (v) preparing the necessary environmental 
assessment of future candidate subprojects. The PIU consultants will also include a capacity 
building and training specialist who will assist with (i) training of MPWU technical staff in the 
principles and processes of environmental assessment; and (ii) contractual arrangements for 
construction, construction supervision, including the provisions for adherence to EMPs prepared 
for each project.  
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176. The Contractor will be responsible for the implementation of the EMP as it relates to the 
construction phase. During construction, the contractor will disclose information to local 
communities on the location, duration and of construction operations. The contractor will assign 
a liaison officer at each site, who will be responsible for receiving, and acting on complaints. 
Consultation meetings will be held every three months at each site to gather feedback and give 
the opportunity for community members to air any concerns that need to be addressed during 
construction. 
 
177. ADB is responsible for (i) reviewing and clearing subproject IESS in accordance with the 
SPS, (ii) reviewing monitoring reports received, and conducting safeguard review missions as 
required, and (iii) reviewing and clearing updated EMPs. 
 

4. Costs 

178. An annual budget of US$20,700 is required, to cover water quality testing and lab audit 
as detailed in Table 8 below. Costs for the environmental and capacity development specialists 
are included in the cost estimates for consultancy services in the Project Administration Manual. 
Costs of consulting services will be financed through grant co-financing provided by the 
Government of Australia.  

 
Table 8: Annual Budget Requirement Monitoring 

Budget Item Unit Cost 
(US$) 

Units Total 
(US$) 

Notes 

Water Quality Testing 1,040 12 sets 12,480 Reagents, incidental 
expenses and transport 

Lab audit     
     Lab Auditor: fees 21,750 0.25 months 5,450 One week per visit 
     Per Diem 120 7 nights    850 Covers expenses in 

Kiribati and en route 
     Air Fares 1,600 1 return 

journey 
1,600  

     Communications and    
     incidental expenses 

320 Lump sum    320  

Total (US$)   20,700  
 

Table 9: Budget Requirements for Environmental Inputs under the Project 

Budget Item Unit Cost Units Total 
International Environmental Specialist 21,750 4 87,000 
National Safeguards Officer 8,700 15 130,500 
Travel and Per Diems 135 90 12,150 
International Air Travel 3000 2 6,000 

TOTAL   235,650 
 
D. Grievance Redress Mechanism 

179. Members of the public may perceive risks to themselves or their property, or have 
concerns about the environmental performance of the project. These issues may relate to 
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construction and operation. Members of the public will have rights to make grievances known to 
the MPWU and for them to be addressed promptly, to the extent practicable and reasonable, 
and for complaints to be made without retribution.  
 
180. The following procedure is designed for grievances to be addressed, wherever possible, 
at the subproject level with the contractor and provides recourse to higher levels until resolution 
is reached. 
 

1. During Construction 

181. During construction, the contractor has responsibility for compliance with the EMP. 
Issues relating to noise and dust nuisance and fume emissions. The contractor will appoint one 
of his staff as a liaison officer for each worksite to receive complaints and initiate corrective 
action as appropriate.  
 
182. The name and contact details of the contact person for each site will be presented on a 
notice board at work sites and at the MPWU. The notice board will also state (i) that members of 
the public with a grievance or concern have the right to register complaints and for appropriate 
and reasonable action to be taken to address any valid complaint; (ii) that complaints can be 
made to the individuals concerned either verbally, in person, or in written form; and (iii) that a 
written response will be provided within 48 hours.  
 
183. The contractor will maintain a complaints book on site, containing complaint forms that 
are filled out in duplicate, with one copy provided to the complainant. The forms will record date, 
time and nature of the complaint and information on the rights of the complainant and process to 
be followed for assessing and acting on the complaint. No charge is made for registering a 
complaint.  
 
184. The contractor will then address the complaint and where considered warranted, take 
any reasonable corrective action. For minor complaints, such as noise or dust nuisance, or 
disregard of safety procedures, direct corrective action will be taken. For more serious issues 
requiring guidance or further discussions, the contractor will raise the issue with the project 
supervising consultants. A written response will be prepared and stating either (i) the nature and 
duration of action that has been taken; (ii) where an issue is not readily addressed by direct 
action on site, the steps that have been taken for resolution; or (iii) complaint is considered 
invalid, an explanation as to why. In each case, the complainant will be informed as to their 
rights for the next step. The response will be handed to the complainant or made available for 
them to collect, within 48 hours of the complaint being received.  
 
185. Should the complainant remain dissatisfied with the action taken or the explanation, 
s/he, or a town council representative, may discuss the matter with the contractor’s contact 
person directly. Should this discussion fail to identify a mutually acceptable resolution, this 
outcome will be recorded on the contractor’s copy of the complaint form, and the complaint will 
be forwarded to the PMU.  
 
186. The PMU will assign a member of staff with the role of community liaison. The name of 
this individual will be provided on the complaints registration form, with contact details and 
notice that this individual can be approached for follow up in respect of the complaint and that 
this may be done in person, by phone or in written form.  
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187. The Project Manager will review the complaint and the response of the contractor and 
will make a decision to be referred to the complainant within a maximum of two weeks.  
 
188. If the complainant remains dissatisfied with the Project Manager’s decision, the person 
may file the grievance with the Magistrate’s Court, which involves a registration fee of $3.00. 
The Magistrate’s ruling will be binding on all parties.  
 

2. During Operation 

189. On completion of the works, and when the contractor’s defects liability period has 
passed, the infrastructure is handed over to the PUB. The PUB, as the enterprise responsible 
for infrastructure service delivery, will be required to receive and act on complaints relating to 
the operation and maintenance of the sewer systems and outfalls. The PUB will inform the 
public as that complaints and grievances should be lodged at its head office in Betio or at site 
offices. A complaints register will be maintained, and copies of each complaint and record of its 
follow-up will be provided to the MPWU.  
 

X. FINDINGS AND RECOMMENDATIONS 

190. Environmental screening has included site visits, consultations with a range of project 
stakeholders, and a review of documentation. No significant negative environmental impacts are 
envisaged, although the extent of impacts from effluent release cannot be determined with a 
high level of accuracy. The construction of outfall pipes through drilled bores in rock will be 
robust and result in effluent being discharged at a significant depth below the ocean surface. 
This will significantly increase physical separation and efficiency of dilution of the effluent plume. 
There is no practicable alternative to the construction of outfalls for achieving safe sanitation 
while protecting the lagoon and freshwater lenses from pollution. Outcomes in terms of 
improved public health will result, but will also be dependent on a reduction in unhygienic 
practice such as open defecation and illegal dumping of solid waste.  
 
191. The EMP covers key design considerations related to sound construction and long term 
serviceability of infrastructure including provisions to mitigate environmental effects during 
construction such as noise and dust nuisance, safety, and impedance to traffic. The monitoring 
plan provides for community feedback, linkage with ongoing water quality monitoring programs 
and monitoring for compliance with the EMP. 
 
192.  In order to ensure the effectiveness of the EMP implementation in safeguarding the 
environment it is recommended that (i) the EMP be reviewed and updated during 
implementation, on or shortly after signing of the contract for the works, (ii) collaboration with the 
NZAP funded water quality monitoring team be established, ensuring that monitoring methods, 
results, analysis and recording are integrated1. The overall finding of the IEE is that the 
subprojects will not cause significant environmental problems and that potential adverse 
impacts are manageable through the implementation of the EMP. No further environmental 
assessment is therefore required. 
 
193. The subproject can therefore be classified under Category B: Projects judged to have 
some adverse environmental impacts, but of lesser degree or significance than those for 
Category A projects.   
 



63 
 

 

Figure 15: Summary of the complaints process 
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TA 7359-KIR: SOUTH TARAWA SANITATION IMPROVEMENT SECTOR PROJECT  
 

REPORT ON PROJECT DISCLOSURE AND PUBLIC CONSULTATION 
1 – 2 July 2011 

 
A. Project Disclosure Team 

 
(i) Temakei Tebano – Lead Facilitator, Community Participation and Consultations 

Specialist (National consultant) 
(ii) Maketa Iotebwa – Water Technician, Ministry of Public Works and Utilities 

(MPWU) 
(iii) Maria Tito – Public Relations Officer, Public Utilities Board (PUB) 
(iv) Komeri Onorio, National Consultant, Environmental Specialist (National 

consultant)  
(v) Tabaio Metutera  – Engineer – (National consultant)  
(vi) Sam Sesega –  Land Resettlement/Gender/Poverty Specialist 
(vii) Regina Fay -  Project Assistant/Secretary 

 
B. Introduction  
 
1. ADB’s Public Communications Policy requires the Bank to work with the borrower/client 
to ensure that relevant information (whether positive or negative) about social and 
environmental safeguard issues is made available in a timely manner, in an accessible place, 
and in a form and language(s) understandable to affected people and to other stakeholders, 
including the general public, so they can provide meaningful inputs into project design and 
implementation.  
 
2. This brief report describes the Project Disclosure and Community Consultations process 
for the South Tarawa Sanitation Improvement Sector Project conducted by the MPWU, PUB 
and Project consultants. The disclosure was conducted on the 1–2 July 2011 in three separate 
meetings in the three communities affected by the Project.  The objectives were to present the 
Project to the public, particularly the local communities that will be directly affected, to inform 
and to raise awareness, and, as part of the project design process, to provide an opportunity for 
them to express views, concerns and issues that would be considered in project detailed 
design.  
 
C. Public Notification   
 
3. The general public was informed of the impending consultations and disclosure via radio 
on the Wednesday and Thursday before the first community meeting on Friday. A project brief 
was prepared, translated and given to Radio Kiribati and the item was aired several times as a 
new item on both the local Gilbertese and English news on Wednesday and Thursday 29 and 
30 June respectively.  The news item specifically invited all interested members of the public to 
the meetings, with details of venues and times included. 
 
4. Two weeks earlier, the first meetings with community leaders took place to request the 
meetings, to determine suitable dates and times, and to book the maneabas.1

                                                 
1 Community meeting houses. 

 During these 
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meetings, the community leaders were asked to spread the word and invite all community 
members, including women to the meetings. The final dates and times for the Disclosure, i.e., 
1–2 July, were dictated by the local communities availability.  
 
5. An important part of engaging the local communities was getting them to have 
responsibility for the preparation of refreshments. We provided each with an initial amount of 
$100.00 and the community prepared what they thought were appropriate for the expected 
number. We offered to top up the refreshment money if a higher than expected number of 
people turned up. Local people are encouraged to attend by the knowledge that some food will 
be served.  
 
D. Involvement of GOK - MWPU and PUB    
 
6. MPWU and PUB were represented in the Project Team that conducted the disclosure 
and community consultations. A Water Technician and Public Relations officer respectively from 
both organizations joined the team. Both contributed during the questions and answers 
sessions. All questions – and there were many – related to the mandates of both agencies were 
directed to them to respond to. Many comments were directed at the poor state of the sewage 
system and these were responded to by the agencies representatives. Both also provided 
translation service of the proceedings to the Resettlement Specialist who (do not speak 
Gilbertese) was taking notes of the proceedings.  
 
E. Meeting Process and Presentations  
 
7. For each community meeting, the Project team arrived early (30min) to set up the 
presentations (PowerPoint, etc), and to confirm arrangements for refreshments.2

 

 While waiting 
for more people to arrive, early arrivers were handed a copy each of the Project Information 
Booklet (PIB) translated in Gilbertese to read, and the Attendance sheets for recording their 
names and gender. The meetings were facilitated by the local consultant, but all meetings were 
called to order by the community ‘chairman’ who welcomed the Project Team and offered an 
opening prayer. The Team facilitator then took over, introduced the team, and invited the 
presenters to make presentations. The Lead Facilitator also facilitated the open sessions for 
comments and questions. 

8. There were three presentations, made in the following order  
 

(i) Presentation 1. The project overview, defined the context of problems 
underpinning the Project, the Project objectives and scope, and the key activities 
to be implemented. This presentation discussed the technical solutions proposed 
for subprojects 1 and 2, and touched on issues that will be considered in the 
selection of non-core subprojects. Taboia Metutera made this presentation. 

(ii) Presentation 2. Summary of the main issues of the IEE. This presentation 
discussed the main positive and negative environmental impacts of the Project 
and negative impacts are to be mitigated. Environmental Specialist Komeri 
Onorio made this presentation.  

(iii) Presentation 3. Summary land resettlement framework and resettlement plan. 
This presentation discusses the main features of the RF and RP. It explained the 

                                                 
2 The local communities catered for refreshments for each of the respective meetings, based on an agreed per head 

price. Arrangements for these were made earlier by the local consultant and confirmed on Saturday before the 
meetings on Monday and Tuesday. 
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Project’s land requirements, the amount of private and government land to be 
acquired and their locations, and the process for acquiring land. Discussion also 
included compensation for land, trees and crops, as well as site restoration at the 
end of project, mechanism for receiving and redressing grievances and other 
benefits to displaced households including employment.3

 

 Temakei Tebano made 
this presentation.  

9. After the presentation, participants were given the opportunity to ask questions and or 
comment. There was no time limit, the session continued until no more issues were raised.  
 
10. Refreshments were served during the presentations and during the questions-and-
answer sessions. More general discussion and exchange continued over refreshments before 
final words of thanks were exchanged, following which the maneaba chairman closed the 
meeting with a prayer. 
 
F. Community participation  
 
11. Community participation was excellent not only in terms of numbers but also in terms of 
the dialogue and the exchange of views that took place. While several issues were repeated, 
most of the issues were common in all three locations.   
 
12. The original Attendance Sheets signed by all participants are appended. The following 
table summarizes the numbers for each community. 
 
Community  Males Females Total 
Bikenibeu 32 21 534 
Bairiki 42 37 79 
Betio 16 25 41 
Total by Gender 90 83 173 
 
13. About 48% of participants were females – some elderly and others teenagers.  Women 
participated actively and were quite vocal especially about problems with toilets at home and the 
public toilets provided by another donor-funded project in the past.  
 
14. One of the three landowner families directly affected was represented by the household 
head and she expressed concerns about the severe disturbance to her land when the existing 
facilities were first installed in the early 1980’s, the absence of any consultation or 
compensation, and the inadequate rate for leasing lands by the Government of $0.42 per 
square meter.  
 

                                                 
3 Earlier in the week, before the Disclosure, landowners involved were visited and the RF and RP were presented to 

them in their homes. Discussions included the specific amount of land, trees and crops of each DP that will be 
affected, and the types and amount of monetary compensation they are each entitled to.  

4  Actual numbers exceeded 70 but only 53 signed the Attendance Form because we did not have a second page for 
the form.  



Appendix 1 67 
 

 

G. Key Issues Raised by Communities  
 
15. The full list of comments received from all three meetings is appended. The following 
summarizes the main issues raised and discussed: 
 

(i) Compensation. Questions were asked on whom and what assets are eligible for 
payment of compensation. Most participants were leaseholders and were 
interested in what they were entitled to for compensation in this Project.   

(ii) Public toilets. Most people expressed concerns about the poor conditions of the 
existing public toilets and the need for their proper maintenance.  

(iii) Land rates. Most people expressed disappointment with the lease land rate of 
$0.42 per square meter GOK is presently paying.  

(iv) Compensation for crops. There was interest in whether or not crops affected are 
compensated and whether leaseholders and non-titled people with affected trees 
are entitled to compensation.  

(v) Existing saltwater flushed toilet system. In all communities visited, this is the 
most discussed issue. That the existing saltwater flushed toilet system was not 
working. Households are required by the building code to have proper toilets 
however there is no seawater for flushing.  

(vi) Location of public toilets. Several speakers proposed closing down public toilets 
that are very near residences because they smell and for the most part, not 
working. Everyone agreed that public toilets should be located remotely from 
residences. 

(vii) Compensation for past projects. Landowner in Bairiki recalled that land 
previously taken by many GOK projects including the sanitation facilities were 
never compensated properly. The same landowner also argued that trees and 
crops damaged then should also be compensated under this Project.  

(viii) Who will benefit from this Project? Are those with private toilets with septic tanks 
be connected to the sewage system? 

(ix) Need for training in proper sanitation practices. Several speakers noted the 
importance of training in the proper use of flushed toilets, noting that many 
blockages in the system are caused by people putting objects etc in the toilet that 
shouldn’t go in there.  

 
H. General Comment  
 
16. General atmosphere. The general tone of all three meetings was positive. The 
communities were well aware of the poor sanitation conditions and were appreciative that a 
Project is in the pipeline to address it. The notion of being informed and being involved through 
this consultation in the design of the Project was well received. Inevitably, observations of the 
current state of the saltwater flushed toilet system, the lack of maintenance of public toilets and 
the low rate for leasing private lands were negative. Overall the Project is fully embraced and 
supported by the three local communities.  
 
I. Overall Assessment of Disclosure 
 
17. Overall, the Project Disclosure is assessed highly successful. The level of participation 
was high. The number of women who participated was almost the same as the men (48%). As 
well, the amount of views and comments received was high and were both informative and 
constructive. Most comments were questions seeking clarifications about the nature of the 
Project, the specific activities and its beneficiaries, what will be compensated etc. Others were 
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comments on what should be incorporated into the Project design. For example, training needs 
in proper use of toilets, etc., more information on sanitation, public toilets and their ideal 
locations, connecting all families to the sewage system.   
 
J. Acknowledgement 
 
18. The MWPU and PUB involvement in the Disclosure meetings is appreciated. 
 
K. Issues raised in Project Disclosure meetings 1 – 2 July 2011 
 

1. Betio  
 

(i) People in the community are grateful to the GOK for this project which addresses 
an important issue to the community. However, more information is needed 
about sanitation. 

(ii) The manholes are constantly emitting a bad smell that is a nuisance and hazard 
to nearby households. 

(iii) The village encourages people to build their own toilets but there is no water for 
flushing. This is a major disincentive. 

(iv) The GOK’s building code requires families to have indoor toilets but when there 
is no reliable water for flushing, it does not make sense.  

(v) Leave landowner issues to landowners themselves to sort out with the GOK. 
(vi) Are those on Government leased lands compensated if they are affected? 
(vii) If you are living near a government built public toilet that is constantly emitting a 

bad smell, are you entitled to compensation? 
(viii) The new Project should provide toilets for each HH because public toilets are not 

well maintained and people will look after their own toilet. 
(ix) Public toilets are poorly maintained. We don’t know whose responsibility it is to 

maintain and keep them clean. 
(x) All HHs should be connected to the sewage system because septic tanks are 

inadequate and there is no space for them.  
(xi) There is a need for an integrated plan for sewage pipes, water pipes, 

telecommunication facilities etc. 
(xii) How about those HHs without toilets? Will this Project provide them? 
(xiii) The existing saltwater flushed toilet system is not working. 
(xiv) PUB pipeline killed HH’s breadfruit tree which is an important food source for one 

HH. Is there any compensation? 
(xv) People should be trained in the proper use of flushed toilets. For instance, most 

people put everything and anything in the toilet after using it.   
(xvi) Existing sewage pipes are going through families plots and some should be 

relocated. 
(xvii) How was the rate of $0.42 per m2 for leasing land derived? It is too low.  
(xviii) Some public toilets are located too close to homes and should be pulled down. 

The smell is a hazard to nearby families. 
 
2. Bairiki 
 
(i) The saltwater flushed toilet system is installed but there is no seawater. It has not 

worked properly since it was installed and people have to fetch well-water for 
flushing.  
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(ii) PUB’s sewage disposal truck leaks and spreading raw sewage along public 
roads. 

(iii) There is a leaked PUB pipe in the neighborhood that needs fixing. 
(iv) Most people here are leaseholders on government owned or government leased 

lands and are not landowners. Thus there is little interest in land issues. 
(v) Are non-fruit trees compensated? 

 
NOTE: Many commentators expressed dissatisfaction with the existing PUB saltwater flushed 
toilet system.  
 

3. Bikenibeu  
 
(i) Is there compensation for the bad smell? 
(ii) People need training on proper use of toilets. Everything goes into the toilet and 

blocks up the pipes. 
(iii) For those presently not connected to the sewage system – are we going to be 

connected with this Project? 
(iv) Is there any impact on the fish as a result of the waste from the outfall pipe? 
(v) Can private houses be connected to the sewage system?  
(vi) Can our own village have our own system separate from the existing PUB 

system? 
(vii) Is there any assistance to family toilets with septic tanks? Does this Project 

provide those? 
(viii) What about compensation? My land was badly disturbed when the GOK installed 

the outfall pipe. They cut all our trees and dug a huge hole and did not pay any 
compensation. We have also suffered from the smell from the outfall vent ever 
since. We should be entitled to some compensation. (One of four DPs for this 
Project). 

(ix) If the Project builds public toilets, can they be allocated between church groups 
instead of by village? This is because church groups are better organized to look 
after and maintain them. 

(x) The Government rate of leasing land at $0.42/m2 is too low. 
(xi) The GOK should compensate for all trees that were destroyed on my land when 

they installed the existing system. 
(xii) My land has been badly eroded by strong waves since GOK blasted the reef to 

lay the outfall pipe. Government should look at constructing a seawall to protect 
the outfall pipe and my property. (Landowner from Bikenibeu on whose land is 
located the outfall vent (0.7m by 0.7m)).  
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Pictures of the Disclosure meetings in Bikenibeu, Bairiki and Betio 

South Tarawa Sanitation Improvement Sector Project – Project Disclosure  
1-2 July 2011 

  

Preparations: Confirming venue and logistics 
arrangements with maneaba matriarch in 

Betio. 

Having set up, the Team waited for the 
community people to arrive in Bikenibeu. 
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Local facilitator Temaki explaining the 
resettlement framework and local plan. 

Maria Tito of PUB responding to questions 
from the floor. 

 

 
 
Bikenibeu community members reading and 
listening. 

 
Taboia Metutera showing pictures of rotten 
pipes. 
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Chairman of the Bairiki maneaba taking the 

floor. 
One of the women making a point in Betio. 

  
Betio women listening to the project 

presentations. 
A younger crowd at Bairiki listening and 
watching the PowerPoint presentations. 
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APPENDIX 2: RECOMMENDED FORMAT FOR EMP REPORT  
 
This is the suggested format for a monthly report covering compliance with the EMP during 
construction. It is intended that this report is completed by the Contractor and included in 
bidding documents. The report should be subject to verification by MPWU.  
 

I. REPORTING PARTICULARS 

Reporting Period  
Name and position of person compiling the report  
Date of completion  
Circulation list  
 
A. EMP Compliance 

 
 

Item 

 
 

Parameters 

If no details of reports 
made (to whom; date 

and time) 

 
 

Notes 
Distribution or sale of 
excavated materials 

yes/no   

Non hazardous waste 
removed to landfill 

yes/no   

Sea dumping taking place? yes/no  (report/take action if 
dumping has taken place) 

Storage of hazardous items / 
waste for removal on 
demobilization 

yes/no   

List of work-sites in operation 
during the period 

Supervisor 
present yes/no 

  

 Supervisor 
present yes/no 

  

 Supervisor 
present yes/no 

  

 Supervisor 
present yes/no 

  

 Supervisor 
present yes/no 

  

Incidents of damage to 
property or utilities 

yes/no 
Type of damage 
 
 

  

Information provided to 
residents for sites where 
noise generating operations 
will take place 

yes/no  For all operations 
involving excavation, 
drilling and use of 
generators 

Use of hood for collection of 
materials at drilling portal 

yes/no   

Wetting of materials 
stockpiles where necessary 

yes/no   

Fuel stores at workshops and 
depots secure; leakages 
prevented  

yes/no   

Protective clothing and 
equipment in use 

yes/no   
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Item 

 
 

Parameters 

If no details of reports 
made (to whom; date 

and time) 

 
 

Notes 
First aid kits present at each 
worksite 

yes/no   

Warning signs provided at 
hazardous sites? 

yes/no  For drill portal sites and 
all sites where excavation 
takes place, or where 
manholes are opened 

Adherence by all contractor’s 
staff to the contractor’s safety 
plan 

Compliance All work sites Observations 

 
II. SIGNIFICANT EVENTS OR DEVELOPMENTS DURING THE PERIOD 

Describe: 
 

• Significant construction that has taken place (project related or otherwise) 
• Storms or floods that have occurred 
• Outbreaks of waterborne diseases 
• Any other events that may influence water quality and public health 

 
III. COMMUNITY FEEDBACK 

A. Disclosure for subprojects under preparation 

 
 

Subproject 

 
 

Date 

 
 

Location 

Form of 
announce-

ment1 

 
Meeting 

type2 

 
 

Outcomes 
      
      
 
1 By radio, posted notice, or formal agreement with community representatives 
2 Formal (Maneaba), Focus group or ad hoc 
 
B. Monitoring on Perceptions of Water Quality 

 
 

Date 

 
 

Location 

 
 

Number 

Water on intertidal 
platform 

 
Well water 

Better Worse Same Better Worse Same 
         
         
 
C. Complaints Received 

Date Location Subproject Action Taken Action Remaining 
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IV. ACTION 

Describe: 
 

• Action recommended in the report on the previous period and progress 
• Action to be taken to address issues arising from monitoring activities 

 
V. COMMENTARY 

Provide any explanatory notes on the findings, and any issues to do with follow up action  
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