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1.0 INDTRODUCTION

The non-technical summary of the Environment impacts Statement for Mamara was
formulated as a requirement for those who do not fully understand some of the highly technical
information in the EIS. It is expected to be a report for policy makers and ordinary public
members who find the thematic reports highly technical. It is important to stress that the
technical nature of the some of the reports cannot be over simplified and the efforts to make
them non-technical may be an issue. This should read as a summary for each of the
specialised reports and any issues that require further understanding will require reading the
technical reports provided.

This report focuses on the approach and purpose of each thematic study areas, the baseline
environmental conditions as observed from the baseline assessment and some of the findings
for each report. The discussion on potential impacts and mitigation measures have also been
highlighted in some sections but not all. It is highly recommended that this non-technical report
is read and integrated along with respective technical reports for the EIS. The approach taken
for the formulation of the environment management plan (EMP) is provided but efforts must
be taken to read the EMP as a standalone document as it was not simplified in this report.

It is important to stress that the proposed development is just an addition to previous
development that have occurred at Mamara over the last 100 years. The natural environment
is highly modified and communities in the area have endured over 100 years of development
activities and foreign ownership of the land. This understanding is the underlying fact that has
been considered in the formulation of the EIS.

2.0 PROJECT LOCATION, DESCRIPTION, AND EIS
APPROACH

2.1 Identification of the Project

The proposed Mamara Development Project covered under this EIS is a real estate
development consisting of a residential, commercial and recreation construction and

supporting infrastructure and utilities covering a total land area of about 100 Hectares. The

devel opment is part of a br oaMAVMARANEWCARIADt pl an
CIl TYOo.

The Mamara development proposal is a result of a development agreement signed by the
Solomon Government and the Department of lands (Minister of land and resources) and
Mamara Metropolis Pacific Limited (MPPL) on November 20, 1995. On March 1, 1996, the
agreement was formally reviewed and approved by the national council and formalised under
the agreement and subsequent legislation the Mamara i Tasivarongo i Mavo Development
Agreement Act 1997. The total area covers more than 1166 hectares.

The Act allows for the land to be leased to the developer for 75 years as of 1995 and to date
over 22 years have passed. The developer having lost some time due to recent civil unrest
now has about 53 years remaining and are confident that it is enough time for them to develop
the site.
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The Act also established the Mamara- Tasivarongo Mavo Development Council that has
seven members as follows;
Minister of Finance i SIG
Minister of Commerce (SIG)
Minister for Provincial Government (SIG)
Premier of Guadalcanal Province
Metropolis Mamara Development Ltd rep 1
Metropolis Mamara Development Ltd rep 2
Metropolis Mamara Development Ltd rep 3

NogosrwbdE

The council is responsible for approval of major development within the area and has
responsibility to ensure that it is in the interest of the country. The proposed development
concept and design for which this EIS is prepared is approved by the council and supported
by the Solomon Island Government.

Fig 1: Mamara Development Layout
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2.2 Description of Location and Nature of the Project

The project is located on the northwest of Honiara city, 7 kilometres away from the
administrative centre of the city centre and 15 kilometres away from Honiara International
Airport. Honiara is the capital of Solomon Islands and is located on Guadalcanal Island, the
largest island of the Solomon Islands archipelago. The city is located on the north-western
coast of the island and is flanked inland by steep hills that have largely been cleared of forest
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(UN-Habitat 2012). The boundary of Honiara City Council is approximately 11.5 km by 2.7 km
at its longest and widest (total area is around 23 square kilometres), extending from
9°25'30.68"S, 159°54'52.88"E to 9°25'25.44"S, 160° 1'22.61"E.

The Mamara project site extends from southeast to northwest along the coastline, with a
coastline of 8km. There are hills, two major rivers the Mamara river and Poha river on the side
of the proposed development. In addition, there are also WWII shipwrecks of Japanese and
American naval ships along the coastline of the proposed site.

The proposed development will cover 100 hectares of disturbed land from Poha river,
bordering the LDA land and westwards reaching the Mamara river and then going for about 2
kilometres inlands along both the Mamara and poha river. It also includes inland hills just
above the Mamara river source eastward towards Poha and Porosughu village.

The proposed development does not include any intrusion into community or modification of
waterways. However, it will involve significant excavation work of the hills for backfilling for the
proposed development.

The proposed development as earlier stated includes;

Gravel extraction and reclamation

Road construction and buffers

Construction of residential and commercial buildings
Construction of a water treatment and bottling facility
Construction of a sewage treatment facility

arwNE

Figure 2: Development Location - EIS Study Area

MAMARA NEW CAPITAL CITY DEVELOPMENT LOCATION MAP
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2.3 The Objectives of the EIS

A Comply with Solomon Islands legal requirements for the formulation of an Environment
Impact Statement under the Environment Act 1998 since the Mamara Development is
a prescribed development under schedule 2 (section 16)
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A Undertake baseline study of the environment and broad social condition at Mamara
and the impacts of the development

A Inform the final design of the project regarding how to avoid or manage the assessed
impacts

A Understand the social impacts and benefits of the project within the Mamara area.

The proposed site for developed is a highly modified environment and has been disturbed for
nearly a century. This land has been subject to changes since the first explores, the colonial
rulers, WWII, lever plantation and recently ownership and subsequently the Mamara
Tasivarongo Mavo Agreement Act 1997.

The EIS study is therefore to understand the existing baseline conditions and how the
proposed development will affect both the physical and social environment. The EIS
assessment is undertaken in several phases.

3.0 LEGAL AND POLICY FRAMWORK

The main legislations and polices relevant to the proposed development include the Mamara
Tasivarongo Mavo Development Agreement Act 1997, the Environment Act 1998 and
subsequent regulations and more specific regulations that will impact on some of the proposed
development activities. These legislations include the Mines and Mineral Act 2008 on quarry
development, The Rivers and Water Act, the Marine Pollution Regulations and Guadalcanal
Provincial ordinances on nature resources management. Chapter 2 of this report provide
details of all associated legislations and this section provides the most directly relevant
legislation and policies.

3.1 Mamara Tasivarongo Mavo Development Agreement Act 1997- This is
an agreement between the Solomon Islands Government represented by the Minister of
Finance, the Commissioner of Lands and Metropolis Pacific PTE Ltd a company registered in
Singapore. The agreement provides for the Commissioner of Land (PE holder) to lease over
1500 hectares of land to Metropolis Pacific PTE Ltd (FTE) for 75 years from 1995. This is with
the objective of the developer attracting investment for the development of the land.

The agreement as stipulated by the Act is governed by the Mamara- Tasivarongo Mavo
Development Council that has seven members as follows;

Minister of Finance (SIG)

Minister of Commerce (SIG)

Minister for Provincial Government (SIG)

Premier of Guadalcanal Province

Metropolis Mamara Development Ltd rep 1

Metropolis Mamara Development Ltd rep 2

Metropolis Mamara Development Ltd rep 3

NogoswdhrE

The council is responsible for approval of major development with the area and has
responsibility to ensure that it is in the interest of the country. The Agreement also provides
for the development to generate its own energy and all utilities and can operate as an
independent entity under the management of the council.
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3.2 The Environment Act 1998 - was passed by parliament in October 1998 and came
into force (gazetted) on the 1%t of September 2003.! Its introduction is to provide a regulatory
mechanism to address adverse environment impacts of major economic development projects
in the country.

The Act emphasizes upon environmental management and protection, even at the expense
of the development project.? The Act tries to address this through the application of
environmental impact assessment (EIA) in order to include environmental considerations as
a component of the project.2 The Act requires that an EIA should be carried out in the project
planning stage prior to implementation.* As a planning and management tool, EIA is very
important for decision making processes-

Anylargesscal e devel opment pursuant to the En®ironmel
6Devel opment consentédé is required by the devel oj
Division for operations to begin. The development consent is the permit given by the Director

of the Environment and Conservation Division after a developer submits an EIS report and is

approved. In the context of the Mamara Development, once the EIS is submitted and approved

by the Director a development consent will then be issued for the development to occur. In

2008, the Environment and Conservation Division then developed the Environment

regulations 2008 which outlines a set of criteria and specific guideline for the development of

an EIS and a Public Environment Report (PER).

The Mamara Development Project is a prescribed development under schedule 2 (section
16) of the Environment Act 1998 and therefore required the formulation of an Environment

Impact Statement through the Environment and Social Impact Assessment Process.’ The
EIS is required where a very large-scale development will be undertaken such as the
Mamara Development.

3.3 The Mines and Minerals (amendment) Act 2008 - The section of the Act most
relevant to the Project is for material extraction from the site to be used as building material for the
Project construction. Part VIII of the Act states that a permit is required for extraction of building
materials. Only the holder of such a permit may undertake mining or quarrying to obtain building
materials. The Mines and Minerals (Amendment) Act 2008 defines building materials as "clay, gravel,
sand and stone used for buildings, roads or other construction purposes"

3.4 The River Waters Act 1964 (1996 EDT)- The objectives of the Act are to provide
for the control of river waters and for the equitable and beneficial use thereof. The Act,
however, only applies to rivers that are specifically designated. The Act devolves all ministerial
functions to be exercised by the relevant provincial ministers®The i nspect or s power
remains with the national (central) Government inspectors. The River Waters Act 1964 clearly
stated that it is an offence to interfere with a river except in accordance with the terms and

conditions of a permit.®

A permit may be granted for the following operations on a river:
1 "by means of a ditch, drain, channel, pipe, or any other means whatsoever, diverts any
water from a river;

]The Environment Act 1998 (Solomon Islands)
15 bid

Ibid annex 1

2
3
4
5
6
7 ibid sec 16
8
9

Rivers and Water Act
Ibid. s 5
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fells any tree so that it falls into a river or riverbed,;

in any manner obstructs or interferes with a river or riverbed;

builds any bridge, jetty or landing stage over or beside any river;

damages or interferes with the banks of any river; or

contravenes any order made under section 4 of this Act".10 This means that a permit
cannot be issued where a river is declared by order as being protected by the minister.

= =4 =8 =8 =9

The legislation is applicable to the following rivers Mamara River, White River, Mataniko River,
Lungga River, Ngalibiu River and Mbalasuna River.

3.5 The National Development Strategy (NDS) 20167 2035 - maps out a strategic

direction for the future development of Solomon Islands. It presents a visionary strategy for

the next twenty years, setting out a long-term vision, mission, and objectives. The NDS is

intended to setoutaif r amewor k f or diges, @riodtipsnardnprograamines,p o

providing a single reference point and common direction over the next twenty years that all

stakeholders can follow. Government institutions and development partners can use it as a

base for their support programmes. Other stakeholders including non-government
organisations, churches and faith-based organisations, community leaders and individuals

can adopt this common direction and find their o

The NDS specifies five key long-term objectives on which development should focus:

y sustained and inclusive economic growth;

y alleviation of poverty across the whole of the Solomon Islands, basic needs addressed and
food security improved; benefits of development more equitably distributed;

y access to quality health and education for all Solomon Islanders;

y resilient and environmentally sustainable development with effective disaster risk
management, response, and recovery; and a

y unified nation with stable and effective governance and public order.

3.6 The DCGA Policy Documenti The current governmentds Vi si
is to empower all Solomon Islanders to attain a meaningful quality of life through social and
economic reforms supported by stable and ethical leadership. The Democratic Coalition
Government for Advancement (DCGA) will advance the progressive development of policies
and programs to create a God fearing, peaceful, united and progressive Solomon Islands, led
by ethical, accountable, respected and credible leadership that enhances and protects
Sol omon I sl andés peoplesé spiritual, cultural, s

The current has passed a cabinet paper in support of the Mamara development and
designated the Ministry of Commerce through the Foreign Investment Division as the
secretariat on behalf of the Government. The Government has established a taskforce the
development with representatives from the government, two major SOES and four
l andownersdéd representatives as foll ows;

10 bid.
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Fig 3: Mamaro Tasivarongo-Mavo Development Taskforce

Mamaro Tasivarongo-Mavo Development Taskforce
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40 CLIMATE AND DISASTER

4.1 Rainfall and Climate - From 1955 to 2011, Honiara Met Station recorded its highest
daily rainfall of 251.8 mm over a 12-hour period on 30 January 2009. This record was later
broken on 4 April 2014 when Honiara Met Station recorded over the same period 317.6 mm
of rainfall. The highest monthly total rainfall for the period 1955 to 2011 was 955.8 mm in
January 1972, whilst the lowest monthly rainfall was at 0Omm in June 1987. The highest
annual total rainfall was 2916.4 mm in 1967, whilst the lowest annual total rainfall was
1264.4mm in 1993 (Figure 4).

A total of 131 high-rainfall events (61.4 to 99.9 mm) were observed at Honiara from 1981 to
2010 period. February and March were observed with the highest occurrence of high
rainfalls, whilst June and July were observed with the least high rainfalls (Figure 4).

On seasonal basis, of the total of 131, 83% of high rainfall occurred during the wet season
and 17% occurred during the dry season at Honiara from 1981 to 2010 (Figure 4).

On annual basis, 1999 had the most occurrences of high rainfalls (11 events), whilst no high
rainfall events were recorded in 1993 at Honiara from 1981 to 2010. There is an increasing
trend in the annual number of high rainfall events at Honiara during the period 1981 to 2010.

High rainfall (1981-2010)
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Figure 4-5: The number of high rainfall events (daily rainfall of 61.4mm - 99.9mm)
per month and seasons for Honiara from 1981 to 2010
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4.2 Earthquakes and Tsunami - results in various degrees of damage have been
recorded on Guadalcanal. Direct damages have resulted from ground shaking, ground
subsidence and liquefaction while secondary damages result from landslides on steeper
slopes and by tsunami along the coastline. Mamara New City development is approximately
40 kilometers northeast of the San Cristobal Trench. This distance indicates that the proposed
city is exposed to damages from ground shaking, ground subsidence and liquefaction.
Damages from landslide and local tsunami are expected to be minimal as the site is flat and
sheltered from tsunami waves. Recent earthquakes that generate tsunami waves and
landslides impacting villages around Selwyn College and Visale in west Guadalcanal in 2019.
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on July 14, 2020

Fig 6: Recent Earthquake around Mamara and Guadalcanal

4.3 Flood Hazards and Levels- Three major riverine flooding events have occurred in
northwest Guadalcanal between 1984 to 2014. The 2009 flood causes more damage to
northwest Guadalcanal in terms of lives lost and properties damaged. The 2014 flood caused
more damaged within north Guadalcanal including Honiara. The 1986 flooding event was also
very destructive however, there is no aerial image available to determine the extent of the
flood boundary.

Flood extent boundary analysis and mapping had indicated that the eastern section of Mamara
new city development site is highly exposed to extreme flooding events. The area near the
bridge is being flooded during the 2009 and 2014 flash flood events. The map (Figure 14)
identifies these areas including the flood boundary of the two events. See Appendix 3 for the
enlarge version of the flood hazard map.
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Fig 7: Flood levels for 2019 and 2014 for the Mamara site.

4.4 Projected sea level rise - Projected sea level in the Solomon Islands will increase
significantly in the longer term. This is due to the uncertainty regarding the contribution and
speed of melting of the Antarctic ice sheet (PCCSP Country Report, 2014). Inter-annual
variability has historically ranged 31 cm around the long-term average and is projected to
maintain a similar range as the overall average of sea level increases. Impacts from projected
sea level rise to Mamara new city development site is determined based on the emission
scenarios or RCPs.

4.5 Development Impacts and Risk - This study provides descriptions of Mamara
new city development site in relation to climate, geologic and hydrological hazards. We found
that the vulnerability of Mamara new capital city to the assessed hazards differs. The site is
highly vulnerable to heavy rainfall associated with Tropical Cyclones. Flash floods and
landslides are secondary hazards linked to heavy rainfall triggered by Tropical Cyclones. All
these factors must be taken into consideration.

Waves become larger from time to time to a point where they can cause erosion and
inundation on the coastline once they occur in coincidence with spring tides. In addition, the
coincidence of meteorologically induce surges and spring or even neap tide, can increase
water level to an exceptionally high total water levels causing disastrous coastal flooding.

Geologic hazards because of earthquake and volcano would also impact the site but at a low
to moderate impact levels. The difference can be attributed to the spatial distribution of
hazards in relation to the geographic location of Mamara new capital city.

As the development will increase population and industrial expansion in area, the risk of
damage from cyclones and earthquakes will also increase. Therefore, adaptation and
mitigation measures outlined in section 5 of this report should be addressed at the different
phases of development.

11
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5.0 GEOTECH ASSESSMENT

5.1 Geotech Studies - Site inspection, site mapping and sub-surface investigation were
undertaken in support of the proposed Mamara-Tasivarongo-Mavo development at Mamara,
west Guadalcanal. The Geotech assessment includes visual field work assessment and
inspections supplemented by machine borehole drilling. This involved drilling of 4no
boreholes. Boreholes 1 1 3 were drilled for a total of 6.0m below existing ground surface
(begs). Borehole 4 was drilled to 10m begs. BH4 was the first to be drilled, taking it down to
10m was necessary to assess the phreatic surface under static conditions as well as sub-
surface conditions. The depths of the rest of the boreholes were adjusted accordingly to
achieve sufficient information and ensure cost effectiveness.

All the boreholes were inserted with a Casagrande type piezometer. This is required to assess
groundwater levels and allow sampling of water for lab testing. The pipes were slotted from
2.0m begs to termination depth. This is an attempt at reducing likely surface infiltrations and
consequent contamination.

5.2 Geology and Soil of Mamara - The site is underlain by reworked materials in the
form of Colluvium, Alluvium and Marine sediments. Sections of land near the southern
topographic highs are anticipated to have sliver of colluvium and scree. The site is
predominantly underlain by Alluvium transported to site by both the Poha and Mamara Rivers
and seasonal ephemeral watercourses that are formed during the wet season, running
between valleys.

The boreholes revealed Sand and Gravel predominate. BH2 was an exception in that Clay
was encountered to termination depth of 6.0m begs. This is due to its location proximal to a
body of stagnant water. The fine sediments points to an environment of low energy flow (fine
material settling last) with a pre-existing surface depression. BH1 closer to the ocean is
underlain by Marine Sand. BH4 revealed Honiara Coral Reef Limestone at 10.0m begs.

Fig 8: Drilling works on site for the Geotech assessment.

5.3 Use of natural aggregates - Natural aggregate consists of manufactured crushed
stone and sand created by crushing bedrock, or naturally occurring unconsolidated sand
and gravel (i.e. colluvium, river run gravel, boulders). The main origin of natural aggregates is
from bedrocks such as igneous rocks, sedimentary rocks, and metamorphic rocks.
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It is preferred for use as base and subbase materials as it is produced to form dense-graded
materials, has high resistance to crushing, not water sensitive, and provide long lasting
pavement support.

The development area is situated between Poha River and Mamara River where aggregates
of varying sizes and shapes are found. It is common engineering practice to use river gravel
as road aggregates. The Poha River aggregates are angular to sub-round as seen in the
image below. The sizes vary from sandy to small boulders just greater than 200mm. Therefore,
if these materials are used for the development, it is recommended they are tested for their
suitability.

5.4 Stability and suitability of the site geology for development - It is noted
that the site is underlain by a veneer of Topsoil which is in turn underlain by Alluvium and
Marine sediments, further underlain by the Honiara Coral Reef Limestone at depth. We
confirm from our assessment and analysis that the site is suitable for the proposed
development not withstanding recommendations outlined in this report.

The following are some recommendations to protect on-site works and minimise delays and
provide some verification of ground conditions.

A Minimal clearance should be undertaken at the site for the water reservoir and the
reservoir constructed not less than 10m from the edge of the slope. Slope stability
assessment should also be undertaken at the design stage

Aggregate selection (size) and treatment (crushing) is required for the subgrade
formation to ensure the long-term performance of the roads

Filling of site for roads and building platforms should consider compaction parameters
for a given material type (lab testing to verify)

Fill thickness must consider Flood base Level and Freeboard

All earthworks should be independently verified to ensure the minimum design intent
is achieved

Trenching and excavation work on site should be undertaken during dry season,
Provision should be made to shore side of excavations in the case of elevated water
level

The bottom layer of the foundation should be compacted; there should be no soft
spots in foundation due to roots etc. Any soft/ defective spots should be dug out and
filled with granular material and compacted

Bottom of footing excavation should be inspected by a qualified Engineer prior to
placement of reinforcement steel and pouring of concrete to confirm design intent has
been achieved.

Structural loads to be transferred to Marine Sand/Gravel or HCRL at depth or
satisfactory compacted Fill platform

Foundation depth and footing dimensions will need to be confirmed by Structural
Engineer once structural loads become available

A suitably experienced Engineer should be present during foundation excavation to
confirm minimum design intent has been achieved

Stormwater runoff from roofs and paved areas should be collected and piped to safe
disposal points such as tanks and existing drains away from building foundation

The developer should notify and consult relevant experts and authorities should be
notified immediately, should ground conditions differ from reported observations on
which this report is based.

>

> > > >

p>

> > > > >
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6.0 WATER QUALITY AND SEDIMENTS

6.1 Assessment Approach - The water quality and sediment assessemnt objectives is
to assess the present state of the environment conditions in the area, and to provide a basis
for evaluating environmental impacts and mitigation related to preconstruction, construction
and operation of the Mamara Tasivarongo Mavo development.

The study includes the following activities:

U Identify and prepare sites for water quality samplings. This includes recording
GPS points of specific sites of interest;

U Conduct hydrometric flow measurement on Poha river and Mamara artesian
spring source;

U Install boreholes for collecting Groundwater samples and to identify water table
height;

U Collect water samples from each of the boreholes;

U Collect water samples from coastal surface waters;

U Collect surface water samples from respective sites at Poha River and Mamara
spring source;

U Collect sediment samples from marine coasts and river beds for quality check;
and

U Samples taken to National Labs for tests.

6.2 Surface Water baseline field survey on hydrology- The surface water quality
of Poha and Mamara Rivers were tested with respect to the following parameters:

U E coli and coliform bacteria

0 Nutrients: Sulphate, potassium(K), phosphorus(P), Nitrate (NO3-N) and Ammonium
Nitrate (NH4-P)

U Physical parameters: Temperature, Atmospheric pressure, PH, Oxygen Reduction
potential, Dissolved oxygen, conductivity, Turbidity, Total Dissolved solids and Salinity

6.3 Groundwater Hydrogeology - Four boreholes were installed at selected locations
in the project area to study the level of ground water and its link to climate scenarios.
Groundwater boreholes were labeled as: GW1, GW2, GW3, GW4, and GW5.The water quality
parameters tested for ground water include the following:
U E coli and coliform bacteria
U  Nutrients: Sulphate, potassium(K), phosphorus(P), Nitrate (NO3-N) and Ammonium
Nitrate (NH4-P)
U Physical parameters: Temperature, Atmospheric pressure, PH, Oxygen Reduction
potential, Dissolved oxygen, conductivity, Turbidity, Total Dissolved solids and Salinity

6.4 Coastal surface water quality- There were two sampling points for surface water
quality along the coast, SW 5 and SW6. In situ parameters were tested and samples were
collected at site SW5. The location was positioned near the Mamara spring mouth.

The water quality parameters include the following:
U E coli and coliform bacteria
U Nutrients: Sulphate, potassium(K), phosphorus(P), Nitrate (NO3-N) and Ammonium
Nitrate (NH4-P)
U Physical parameters: Temperature, Atmospheric pressure, PH, Oxygen Reduction
potential, Dissolved oxygen, conductivity, Turbidity, Total Dissolved solids and Salinity
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6.5 Hydrology - The main water bodies that exist within the Mamara Tasivarongo Mavo
vicinity are Mamara Spring and Poha River. Pockets of surface water bodies do exist in some
parts of the area and were brought there through varied sizes of drainage systems that
extends inland from the coast.

Poha River is connected to a large drainage system that extends inland through the
mountainous region reaching the altitude of about 600m to the direction where it connects to
the Lungga River catchment. It provides a body from which other surrounding rivers are fed
from and the widespread catchment supports the sustainability of the of Poha River flow.

Mamara spring is characterized as groundwater based on its nature of source. The volume of
water that it gives out is determined by its supply. It is being fed by the natural confined
underground storage of water that depends on rainfall through surface water infiltration, from
which replenishment of water is determined based on the rainfall distribution over the area.

Stream flow rate for Poha River is considered moderate and appeared to be declining in flow
as less rainfall persists over time. Poha River appears to having more flow upstream than at
downstream. This could be caused as a result of water sinking through the surface of the Poha
River basin due to the geological formation of the region. Poha River could be one of the main
sources of groundwater recharge that links to Mamara spring network of aquifers.

6.6 Surface water Analysis- In open channels and along the coast, temperatures
ranges from 28-33 degree celcius. Temperatures for sites in Poha are higher because the
river is not flowing and channel exposed to sunlight. Poha do have a low DO, conductivity,
TDS and Salinity which indicate, the river system has been affected to certain extend. Algal
growths are common in Poha river at locations where there are very low flow. Though life
forms including fish are evident in the lower reach, the aquatic fauna are not diverse due to
low DO levels. The Mamara River in general is healthy with diverse life forms including aquatic
species the EIS team believed are yet to be discovered. The Mamara source pH is almost
neutral and is rich in minerals, salts, metals, cat ions or anions as indicated by its conductivity
and TDS.

6.7 Ground water Analysis - Four boreholes were installed to collect soil and water
samples for Geo-tec and water quality studies. The control is an existing borehole near Poha
used for washing by communities in the area. The insitu parameters by comparison are much
higher than surface water results. The high DO, conductivity, TDS and Salinity are due to
concentration of minerals, salts, metals, cations or anions leach from the soil profile. The
nutrient test confirm the boreholes are high in P, S, N, K and NH4 concentrations. The turbidity
of the boreholes that are extremely high is believed to be from disturbance when the sampler
was lowered into the boreholes. High salinity in the result indicate the water is hard water and
may have the presence of Mg and Na.

6.8 Sediment quality - The bottom substrate of the rivers and coastline composed of
sediments, cobbles, and debris. The geochemistry of these substrates are by origin from
volcanic activities and mineralization of the bed and sedimentary rocks upstream. Poha
volcanic and sedimentary substrates are seemingly round due to its large catchment and
hydrology. Unlike Mamara, the bottom substrate is a mixture of clay and slightly irregular
substrates. According to the Lab results, the concentration of elements found in sediments
from the two rivers and coastline varies significantly. The results indicate the following
elements are detected in the project area: Potassium (K), Sulphur (S), Chlorine (Cl), Calcium
(Ca), Titanium (TI), Vanadium (V), Chromium (Cr), Manganese (Mn), Iron (Fe), Copper (Cu),
Zinc (Zn), Arsenic (As), Rubidium (Rb), Strontium (Sr), Yttrium(Y), Gold (Au), Zirconium (Zr),
Niobium(Nb), Barium (Ba), Lead (Pb), Thorium and Uranium (U). All these elements are
detected at Poha and Mamara except Au and U that are only detected at Poha. These
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elements occur naturally and are important to the environment. Human induced activities have
exacerbated the concentration of these elements in the environment and in many cases led
to health impacts. Heavy metals are normally stored in the fatty tissues of animals and eating
the same diet for example fish from an impacted river system overtime can be fatal.

6.9 Nutrient Analysis- The concentrations of K range from 6540-8792ppm, respectively.
The distribution of concentration is almost the same for all measured samples. Relatively high
levels of K in all samples in the river and along the coast can be attributed to the weathering
of basic and ultrabasic igneous rock in the drainage area of the rivers. The range of minor
elements were: Titanium 1564-2742ppm, Vanadium 42-67ppm, Chromium 104-173ppm,
Manganese 433-845ppm, Iron 1.97%-3.44%, Copper 26-66ppm, Zinc 42.5-46.1ppm, Arsenic
2.3-5.7ppm, Rubidium 21.3-44.2ppm, Strontium 276-820ppm, Yttrium 7.5-9.6ppm, Gold
(Poha) 5.8-58ppm, Zirconium 85-95ppm, Niobium 4.8-7ppm, Barium 358-434ppm, Lead 7-
16.4, Thorium 5.4-15.4ppm and Uranium (Poha and coastline) 7-8.8ppm. The average
concentrations of metals exceeded acceptable standards for sediment pollution with heavy
metals. It is highly likely, that operation of the city will have significant impacts on the marine
and aquatic environment.

The study of water and sediment concentration levels is important in understanding water and
sediment quality and its link to past and current developments. Water and sediment quality is
a significant environmental determinant of health. The test results indicate both natural and
anthropogenic activities influence water and sediment chemical properties in the project area.
Surface and ground water results vary due to mineralization, leaching of salts, metals, ions,
cat ions. The nutrient and elemental concentration levels are high in comparison to World
Health Organizations (WHO) standards. The Micro test for all sites remain high. The Mamara
source test result indicate it is healthy and conducive for drinking and cooking. Soil nutrients
for the five sampling locations are still tested in laboratory.

7.0 MARINE AND COASTAL ENVIRONMENT

The overall objectives of this marine survey assessment report between Poha River and
Mamara River are to;

A describe and characterize the existing marine fauna aquatic environment, get a record
of baseline of the marine, coastal and fisheries flora and fauna occurring that will be
or has potential to be affected by the zone of influence of the project.

A Discuss the potential direct and indirect construction and operation phase impacts of
the project to the marine and coral reef ecosystem

A Describe proposed mitigation and or management measures for protecting or
reducing the impacts to the values of the marine ecology.

7.1 Coral Reef Survey- Three sets of transect was used per site surveyed. For a site,
coral percentage composition cover of the following categories was estimated:

Massive coral
Branching coral

Soft coral

Algae

Bleached coral
Recently dead

Rock, sand, or rubble

> > > >
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7.2 Benthic Invertebrates survey - Thelistofi nv e r t epeciesa is thaseimportant
commercially and as indicator to coral reef health. For each site, the mean size and abundance
of the following invertebrates were to be calculated:

A Trochus shell

Crown of thorns

Crayfish

Clams

Diadema Urchin

Black lip

Triton

Sea cucumber species

T I I T D

7.3 Fish survey method- The fish species list are important food fish for food and
commercial and some indicator species that can help identify the health of the coral reef
system. The fish species on list for survey and included for assessment were;

A Parrot fish

Groupers

Emperors

Sweetlips

Wrasse

Rabbit fish

Snapper

Surgeon fish

Butterfly fish

Trigger fish

I DD DD D >

In Guadalcanal only in Marau has extensive reef system, while most areas with minimal size
reef system. With Mamara much of the intertidal coral is dead, at Poha coast at lower eulittoral
for stratum of Acropora and Montipora (figure 9 c, d) rubbles characters of intertidal zone
(Roe 1993) and less diversity of fish as well, as shown in the survey .The fish that dominates
the healthier part of the coral reef Figure 10 a, b) is mainly black surgeon fish , butterfly and
other small fish (sp). Inverts observed during survey were only 2 sea cucumber and 1 tridacna
sp were sighted.
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