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1. Introduction 
1.1 Project location and scope  

This document has been produced to support the clearing permit for the proposed stormwater 

and drainage works to be undertaken at the Drumsite on Christmas Island. This report contains 

information sourced during desktop studies and provides some context to the field survey 

outcomes. The areas surveyed during the site visit are shown on Figure 1, Appendix A. Studies 

have been used to determine the significance of the clearing based on the Ten Clearing 

Principles.  

1.2 Purpose of this report 

The purpose of this report is to identify the major environmental issues in relation to construction 

of the drainage infrastructure and the upgrade of existing infrastructure and to undertake an 

assessment of the proposed works against the Ten Clearing Principles. This desktop and field 

work information and assessment may be used for the purposes of developing a clearing permit 

application for the proposed works. 

1.3 Limitations and assumptions 

This report: has been prepared by GHD for Department of Infrastructure, Regional Development 

& Cities and may only be used and relied on by Department of Infrastructure, Regional 

Development & Cities for the purpose agreed between GHD and the Department of 

Infrastructure, Regional Development & Cities as set out in section 1.2 of this report. 

GHD otherwise disclaims responsibility to any person other than Department of Infrastructure, 

Regional Development & Cities arising in connection with this report. GHD also excludes 

implied warranties and conditions, to the extent legally permissible. 

The services undertaken by GHD in connection with preparing this report were limited to those 

specifically detailed in the report and are subject to the scope limitations set out in the report.  

The opinions, conclusions and any recommendations in this report are based on conditions 

encountered and information reviewed at the date of preparation of the report.  GHD has no 

responsibility or obligation to update this report to account for events or changes occurring 

subsequent to the date that the report was prepared. 

The opinions, conclusions and any recommendations in this report are based on assumptions 

made by GHD described in this report.  GHD disclaims liability arising from any of the 

assumptions being incorrect. 

GHD has prepared this report on the basis of information provided by Department of 

Infrastructure, Regional Development & Cities and others who provided information to GHD 

(including Government authorities), which GHD has not independently verified or checked 

beyond the agreed scope of work. GHD does not accept liability in connection with such 

unverified information, including errors and omissions in the report which were caused by errors 

or omissions in that information. 

The outcomes of surveys of forest areas may be limited due to weather conditions and seasons, 

in terms of the likelihood of observing certain species. Some species are commonly seen at 

most times of the year, whereas others may be relatively cryptic and require extended periods 

of search times to potentially be seen. 
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2. Description of the Project 
2.1 Project Description 

The Commonwealth Department of Infrastructure, Regional Development and Cities proposes 

to upgrade the stormwater and drainage infrastructure at the Drumsite on Christmas Island. This 

work is a response to the increasing flooding and landslip events that are causing damage to 

town site infrastructure in areas like the Christmas Island High School, Flying Fish Cove, Port 

and Kampong, as well as damage to vegetation surrounding these areas. Following 

consultation it was determined that some high priority works would be undertaken as a matter of 

urgency. The project will include: 

 Supply and installation of drainage pipework including embankments, trenches and 

backfilling 

 Installation of drainage structures including but not limited to manholes, gully pits and 

culverts 

 Installation of a number of bunds, open drains and basins 

 Connection of drainage works to existing drainage and where required, replacement of the 

existing structures 

 Clearing of Natural Heritage land, native and non-native vegetation (approx. 2.01 ha in 

total) to allow for the installation of two drainage basins and some roadside drainage pipes. 

2.2 Project Footprint 

The project is located within the Drumsite area on Christmas Island, which is part of the 

residential area. Flying Fish Cove and the Port are located to the North and North West of the 

project site, which extends over approximately 1.5 km, with pockets of works to be undertaken. 

The school site covers the area adjacent to the Christmas Island High School and Murray Road. 

The Silver City site covers the Drumsite industrial park and includes the George Fam Incline 

(Incline). The footprint includes existing residential and industrial land use zones as well as 

areas with remnant vegetation.   

The clearing of native vegetation makes up a small part of this overall project footprint, as 

outlined in this document, and is shown in, Appendix A.  

From here on in this document, the term ‘project’ refers to the areas of vegetation required to be 

cleared and not the entire project footprint.  
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3.2 Field survey 

The vegetation and fauna of the survey areas was observed and recorded over a two-day 

period on February 20th and 21st 2019. Rainfall within the month previous to the site visit was 

very limited, and only scattered, light showers were recorded in parts of the Island during the 

survey period. 

The areas were surveyed on foot, by a highly experienced ecologist, , who has 

previously undertaken a number of surveys on the Island, and an assistant.  The school site 

was re-visited at and beyond dusk on one day, to observe or hear bird or bat species, and 

potentially, geckos. After a period of quiet observation (approximately 20 minutes), previously 

recorded bird calls on the Christmas Island Bird app (Director of National Parks 2019) were 

used to attempt to encourage responses from likely species in the area. 

The time after dusk was used to check trees and tree trunks for the Christmas Island Gecko 

using head torches. 

Limitations 

The outcomes of surveys of forest areas may be limited due to weather conditions and seasons, 

in terms of the likelihood of observing certain species. Some species are commonly seen at 

most times of the year, whereas others may be relatively cryptic and require extended periods 

of search times to potentially be seen. 
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4. Assessment of environmental aspects 
and impacts 
4.1 Physical environment 

4.1.1 Climate 

Christmas Island is located in the tropics, approximately 550 km South East of the capital of 

Indonesia, Jakarta. The island is located towards the southern edge of the equatorial region and 

experiences a tropical monsoonal climate with limited variations in temperature throughout the 

year. The closest meteorological recording station is located at Christmas Island (No. 200790) 

approximately 2.7 km South East of the project footprint. Temperatures are considered stable 

and climatic data from this station indicates the mean maximum temperature ranges from 28 °C 

in January to 26.3 °C in July. The mean minimum temperature ranges from 22.7 °C in February 

to 22.5 °C in July. The mean annual rainfall is 2,199 mm with fairly consistent rainfall year round 

(BoM 2019). 

4.1.2 Geology, landforms and soils 

The area of Christmas Island is characterised by steep slopes and geologically significant 

subterranean cave systems. The island’s coastline consists mainly of steep cliff faces ranging 

up to 20 m high (DEE 2019a). 

The surface geomorphology is karstic, derived from the weathering of limestone bedrock. The 

majority of the island is dominated by a karst topography which includes the cavernous type 

topography and pinnacle fields. The rainforest that dominates the middle of the island does not 

generate significant runoff and is considered to be highly permeable when undisturbed (Coffey 

1998). 

The soils are phosphate rich, weakly structured, commonly fine grained with occasional rock 

fragments, in many areas forming only a thin surface layer above the underlying base rock. 

Areas such as the Incline are very susceptible to high levels of erosion due to the deeper soil 

profiles with limited root structure. 

From observations on site, the area for the proposed Silver City basin shows evidence of 

historical erosion from previous disturbance and subsequent rainfall events.  

4.1.3 Contaminated sites 

A search of the DWER Contaminated Sites Database revealed there are no known or registered 

contaminated sites intersecting the project area or within at least 5 km of the site (DWER 2019).  

A visual inspection of the project site by an environmental scientist did not identify any visual 

evidence of contamination.  

4.1.4 Potential impacts 

 Geology – The clearing of vegetation will typically expose the soil to the elements, 

increasing the potential for further erosion and movement of soils. At the Silver City site, the 

ground is covered with weed species that have naturally degraded the soil condition. The 

flooding events have caused further extensive damage to the vegetation in this area and 

therefore while clearing can temporarily impact the condition of the soil, the outcome of the 
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works will see an improvement to surrounding soil conditions as weeds are removed and 

flooding events are significantly reduced. 

 Contaminated sites – No contaminated sites have been identified through visual inspection 

and a search of the DWER database. If any sites that were suspected to be contaminated 

are uncovered during construction, actions will be undertaken to manage the potential 

impacts in accordance with a site environmental management plan. 

4.2 Land use 

4.2.1 Land vesting 

The majority of the project area occurs on Crown land, controlled by the Australian Government. 

Some other areas along road reserve and private lots will be impacted by the proposed works, 

including Lot 3022 which is currently being leased by Phosphate Resources for mining activities. 

The closest sensitive receptor, residential property, is located approximately 150 m to the North 

East of the project footprint.  

4.2.2 Land use 

The Shire of Christmas Island local planning scheme has mapped the current land use of the 

wider project area. The Silver City site falls on Crown Reserve land, part of which will be cleared 

for the installation of a new drainage basin. The school site also falls predominantly on Crown 

Reserve which lies adjacent to the CI school. This area is classified as Public Purpose land. The 

area of clearing that will be required adjacent to Murray Road falls on Crown Reserve land 

(DPLH 2019).  

4.2.3 Conservation reserves and areas 

No DBCA conservation reserves or areas occur within, or adjacent to, the project footprint.  

4.2.4 Environmentally sensitive areas 

A search of the DWER Environmentally Sensitive Areas database was undertaken using the 

Clearing Permit System Map (DWER 2019a). The search identified the Natural Heritage of the 

island to meet the criteria of DWER’s declared environmentally sensitive areas.  

The Silver City area occurs within a Commonwealth listed Natural Heritage area (site 105187). 

The ecological significance of the place is due to its high level of endemism and its unique 

assemblage of terrestrial and marine species and natural environments (DEE 2019b). The 

Natural Heritage area covers a significant proportion of the island and its surrounding waters.  

4.2.5 Potential impacts 

 Land Use – There will be some impacts to land use in the area, however they are 

considered to be positive impact. In the southern section previous extensive flooding events 

have caused significant damage to the school and surrounding area, including vegetation 

downslope. The upgraded drainage infrastructure will reduce the impacts of major rainfall 

events to both infrastructure and natural areas. In the northern section, the land 

experiences significant erosion due to the flooding. The improved infrastructure will help 

control the water flows, reducing risk of further erosion.  

 Surrounding conservation reserves and ESAs – The project will involve approximately 

1.07 ha of clearing within the Natural Heritage area at the Silver City site for the installation 

of a larger drainage basin and associated infrastructure. The overall impact on the Natural 

Heritage area is considered to be insignificant given the minimal clearing requirement 

(approximately 0.007% of total Natural Heritage area on CI). Additionally, the vegetation 
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within this area is dominated by introduced shrubs, as outlined in the vegetation and flora 

results in section 4.4. 

4.3 Hydrology 

4.3.1 Groundwater and hydrogeology 

Underground water accumulates at the interface of limestone and the underlying volcanic rock 

strata (DEE 2019a). Here it will flow down fractures in the volcanic rock or flow along the 

interface as in the case of the flow system from Grant’s Well (Pettifer & Polak, 1979).  

4.3.2 Surface water and drainage 

The island’s steeply sloping topography is a major factor in influencing the surface runoff. 

Despite Christmas Island’s high volume of rainfall, the island has very limited permanent surface 

water. The majority of the rainfall will flow underground to join the karst drainage system, in 

which the water accumulates underground in the caves and sinkholes in the limestone (DEE 

2019a). Rainforest soils are reported to be highly permeable when undisturbed however when 

development occurs, the infiltrative capacity is reduced. The limited root matrix of the native 

forest vegetation hinders the ability of the soil to maintain integrity against concentrated flows 

and in areas of deeper soil profiles, erosion can happen rapidly (GHD 2019). This is evident in 

areas such as the Silver City Incline. 

4.3.3 Wetlands 

There are no Ramsar wetlands that intersect the project. Two Ramsar sites are located on 

Christmas Island, the Dales (site 61) and Hosnies Spring (site 40). These wetlands are located 

approximately 12.5 km west and 5.3 km southeast of the project respectively.  

4.3.4 Potential impacts 

 Surface water – As a result of the project works, there are expected to be some localised 

changes to surface water flows. Namely, works will see an improvement in stormwater and 

drainage infrastructure which will assist in minimising the risk of future land slip events. The 

design of this infrastructure has used the principles of following the existing drainage 

pathways, and is simply formalising this arrangement. Given this, significant negative 

impacts to the groundwater and surface water flows are not expected.  

 Wetlands – Given the distance between the Ramsar sites and the Project, no impacts on 

these wetlands are anticipated to occur as a result of the proposed clearing.  

4.4 Vegetation and flora 

4.4.1 Vegetation types and condition 

School site – drainage basin area 

The area of vegetation (0.45 ha) to be cleared adjacent to the existing basin at the Christmas 

Island High School is in good condition, with a range of tree species present. The area has 

been partially disturbed in the past, particularly on the school and basin edge, as well as where 

it abuts a major power line to the west. 

Location and soils 

The vegetation is on an upper/middle terrace of the Island, in relatively shallow soils over some 

areas of outcropping limestone boulders and sheets. 

 



 

GHD | Report for Department of Infrastructure, Regional Development & Cities - Christmas Island Stormwater 

Remediation Works, 6135637 | 8 

Vegetation type 

The vegetation is marginal rainforest (AGPS, 1993) and consists of a range of forest tree 

species up to 30 m high, over lower level trees and palms, with a very limited understorey. At 

the outer edges of the forest, adjacent to the school, a number of weed shrub and herb species 

are present, in a dense layer at the base of the trees. 

 

 

Photo 1 School site vegetation – southern section of the proposed basin 
looking north 

 

 

Photo 2  School site vegetation – northern section of the proposed basin 
looking north 
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Photo 5 Silver City vegetation looking east 

 

 

Photo 6 Silver City vegetation looking north 
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4.4.2 Conservation significant flora 

Three flora species listed as significant under the EPBC Act (1999) were identified during the 

EPBC Protected Matters Search as potentially occurring in the area.  

These are:  

 Asplenium listeria (a spleenwort), Critically Endangered 

 Pneuumatopteris truncata (a fern) ,Critically Endangered 

 Tectaria devexa var. minor (a fern), Endangered.  

No conservation significant flora were recorded during the field surveys, or are considered likely 

to occur on any of the survey sites. 

4.4.3 Potential impacts 

Some impacts are expected as a result of the works, due to the requirement for clearing of 

native and non-native vegetation.  

 Clearing of Natural Heritage area – The impact is considered to be insignificant due to the 

extent of the clearing area in regards to the greater heritage value of the area. The 

vegetation that falls within the Natural Heritage area is considered to be degraded and 

scattered rainforest. The area is also overgrown with weeds so the overall impact of 

clearing this vegetation is negligible.  

 Conservation significant flora – No anticipated impacts due to lack of presence of such flora 

within or in close proximity to the project.    

 Clearing of native vegetation – Some small areas of native and non-native vegetation will 

be required to be cleared for the works. The total clearing area for the project is 2.01 ha 

which mainly consists of weedy and introduced species, with some small pockets of good 

native vegetation. Impacts to the wider natural values are considered to be insignificant.  

 

4.5 Fauna 

4.5.1 Fauna habitat 

Schools site – drainage basin 

The rainforest habitat of this site is in good condition, although surrounded on two sides by 

disturbance and/or a major road. The range of plant species, as well as limestone soils for 

crustaceans, would provide habitat for a number of the Island’s fauna species. A small number 

of dead canopy trees may provide roost sites, but no evidence of roosting of colonies was 

observed.  

Schools site – Murray Road 

The fauna habitat includes immature forest edge, as well as mowed grasses and herbs.  No 

potential roost trees are present. 

Silver City drainage basin 

The Silver City drainage site contains limited fauna habitat, with a very limited number of large 

rainforest trees and a highly disturbed surface. No crabs were observed and there were limited 

burrows. Two large dead trees may provide occasional roosting.  





 

GHD | Report for Department of Infrastructure, Regional Development & Cities - Christmas Island Stormwater 

Remediation Works, 6135637 | 16 

Australia. Common on Christmas Island throughout the forest and settled in areas. Feeds on the 

ground; often tame and curious. 

Christmas Island Hawk Owl 

Endemic to Christmas Island, and listed as vulnerable. There are approximately 500 pairs 

known. These hold territories in both plateau and terrace forest. They are sometimes seen at 

streetlights in Settlement and Drumsite chasing insects and are also known to be found at 

Territory Day Park and the Golf Course. 

4.5.4 Potential impacts 

The project will result in the direct loss of native vegetation and associated fauna habitat due to 

the clearing requirements. The main potential impacts expected on fauna include: 

 Habitat loss – the clearing of vegetation could potentially contribute to habitat loss for some 

fauna species. The overall clearing area for the project is 2.01 ha which is unlikely to have 

any significant impact on habitat overall. The project clearing areas are also not expected to 

cause any fragmentation of habitats due to their extent and locations. In relation to impacts 

on crab species, particularly those which migrate from the National Park and surrounding 

areas to the ocean, these are considered to be minimal. This will be achieved by limiting 

construction works to those times outside of crab migration, as advised by Christmas Island 

National Parks.  

No areas which are considered significant for EPBC listed species for nesting or roosting 

will be impacted. 

 Secondary impacts from noise, dust and vibration during construction - this could potentially 

scare some fauna species away temporarily but is unlikely to have a permanent impact on 

fauna. 
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Appendix A - Figures 
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Appendix B – Fauna likelihood of occurrence 
assessment 

 














