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SUMMARY 
PROJECT 
 
The Beagle Bay Big Tree Country Plantation Project is operated by Tropical Timber 
Plantations Pty Ltd (TTP) which is a joint venture between Capricorn Timber Pty Ltd and 
Beagle Bay Community Enterprise, Burrdunk (BBC). In July 2001 trial plots were established 
to test the viability of growing groundwater-irrigated high value tropical timbers (teak, Indian 
sandalwood and Indian rosewood). The trial plots have proved successful and TTP are now 
planning to establish 900 ha of plantations. 
 
The proposed site of the plantation is in the Kimberley-Canning Groundwater Management 
Area for which there is no groundwater management plan.  TTP has undertaken groundwater 
resource investigations and proven that substantial fresh groundwater resources occur, in the 
Broome aquifer. 
 
TTP has applied to Department of Environment (DoE) for a groundwater allocation of 
4.5 GL/a.  A borefield comprising five, 300 m deep bores about 1 km apart and approximately 
at right angles to the direction of groundwater flow about 10 to 12 km south of Bobby Creek, 
is planned.  Each bore will have a capacity to yield 35 L/s and will be operated for 9 
months/year. Computer modelling of pumpage of 4.5 GL/a indicates that a cone of depression 
of about 6 m will develop below the plantations, but that no effects will extend to Bobby 
Creek where some mound-springs and areas of groundwater-dependent vegetation occur. 
 
Fertilisers and agro-chemicals and recycling of irrigation water used on the plantations could 
potentially cause minor contamination and alteration to the groundwater quality.  However, 
the depth to water table, adsorptive properties of sediments beneath the site, the occurrence of 
a cone of depression, and long flow time (250 to 290 years) to reach Bobby Creek, should 
ensure groundwater contamination does not exceed guidelines. 
 
A draft Groundwater Licence Operating Strategy (GLOS) was submitted to DoE in August 
2004 for discussion.  The present GLOS incorporates various changes requested by DoE. 
 
COMMITMENTS 
 
To manage the groundwater resources and to protect environmental water requirements and 
other water supplies TTP makes the following commitments: 
 
Water Abstraction Methods 
 

• A schedule of production bores listing date constructed, depth, screen interval, static 
water level, yield and salinity at time of commissioning will be provided in each 
annual monitoring review; 

• A schedule of regional water table monitoring bores will be provided in each annual 
monitoring review; 

• A schedule of wetland monitoring bores and water level staves in mound-springs, with 
comments on their status will be provided in each annual monitoring review. 
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Administrative Requirements 
 
• The GLOS will be followed until the expiry of the groundwater licence; 
• A monitoring report will be submitted by the end of August each year, including reviews of 

results and performance of production and monitoring bores; 
• An aquifer review providing a detailed assessment of the scheme will be provided every 

three years; 
• If parts of the GLOS cannot be fulfilled, this will be advised to DoE by the TTP 

representatives. 
 
Operating Rules 
 
• The irrigation practices will be continually reviewed and the most efficient and practical 

system and timing will be developed to meet the local conditions and plant requirements;  
• When the plantation is established, approximate 3-month non-watering and 9-month 

watering regimes will be followed; 
• Flow meters will be fitted to each bore. 
 
Monitoring 
 
• Monthly monitoring of pumpage from each production bore using in-line flow meters; 
• Monthly monitoring of water levels in each production bore and twelve monitoring bores; 
• Monthly monitoring of electrical conductivity of groundwater from each production bore 

when operating; 
• 3-monthly conductivity profile measured in TTM 04; 
• Annual major ion analyses of groundwater from all production bores; 
• 3-yearly scan for herbicides and pesticides in TTM 01 and one production bore; 
• Annual audits of types, brands and application rates of fertilisers and agro-chemicals being 

used on plantations. 
 
Environmental 
 
• 3-monthly salinity profiles on TTM 04; 
• Monitoring water levels in five environmental monitoring bores; 
• Two monitoring bores to be fitted with data loggers to measure water levels, the other bores 

to be monitored monthly, access permitting; 
• Analysing BBC water supply bores 1/82 and 1/83 and TPP01 and TTM01 for herbicides 

and pesticides every three years; 
• Provide safe storage facilities for fertilisers, agro-chemicals and fuel. 
 
Contingency Plans 
 

• Undertake a review of regional water levels after one year’s operational records 
(January 2005), together with available environmental monitoring data, and make any 
necessary revisions to the monitoring programme; 

• If groundwater contamination by nutrients or agro-chemicals above guidelines is 
detected beneath the plantations, TTP will implement an investigation and remediation 
programme in consultation with DoE. 
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Water Use Efficiency 
 

• Meeting or exceeding irrigation industry standard for water-use efficiency; 
• Developing and adopting/adapting best water-use practice to efficiently apply and use 

water for the project. 
 
MONITORING 
 
Specific monitoring in support of various commitments is listed below: 
 
Proposed Monitoring Programme 

TTP 01

TTP 01 TTP 01 not accessible via dip tube and
not used;  TTP 02 and TTP 03 to 09
measured via dip tubes every month
 bore is operating.
Weather conditions may prevent some
measurements during the wet season;
frequency of monitoring could
possibly be reduced when
plantations fully established.

Salinity

September
December

March
June

TTP 01 Analyses by an accredited laboratory for
Major ion pH, EC, TDS (grav), hardness, alkalinity,
analyses principal cations and anions, nitrate,

phosphorus, and silica
TTM 01

BBC 1/82 
& 1/83

Agro-chemical
and fertiliser -

inventory

2 bores

3 bores

Pumpage

Pumping Water 
Levels

Water levels in  
springs

Bores adjacent to springs monitored with data 
loggers

Water levels measured when accessible and 
when regional monitoring bores are being 
measured
Water levels measured against permanent staffs 
in springs

1 proposed 
production 

bore 

Water levels in 
environmental 

monitoring bores
Water levels in 
environmental 

monitoring bores

5 proposed 
production 

bores 

5 proposed 
production 

bores 

5 proposed 
production 

bores 

5 proposed 
production 

bores 

Water levels in 
regional monitoring 

bores

Salinity profile

Agro-chemical 
anlayses

TTM 01 - 
TTM 12

TTM 04

3 sites

Monthly

Monthly

Monthly

Monthly

3-monthly

Annual

3-yearly

Annual

Continuous

Monthly

Monthly

Each Month

Each Month

Each Month

Each Month when 
operating

June

June

June

Ongoing

Each Month

Each Month

Recorded with electronic water meters

Sampled and tested by EC on site when 
operating

Conductivity depth profile 79 to 98 m to test for 
movement of salt-water interface near BBC 
water supply

Monitoring bore and secondary production bore 
in centre of plantations and BBC water supply 
bores, scan for herbicides and pesticides

Listing of name and quantities of fertilisers and 
agro-chemicals applied each year
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CONCLUSIONS 
 
1. The TTP Beagle Bay Big Tree Country Plantations Project is located in a region where 

the DoE has yet to prepare a groundwater management plan.  TTP has undertaken 
groundwater investigations and demonstrated the availability of large, fresh 
groundwater resources in the region. 

 
2. Groundwater modelling has demonstrated that 4.5 GL/a can be abstracted and will not 

affect water levels along Bobby Creek. 
 
3. Monitoring of regional monitoring bores, environmental bores and water levels in 

mound-springs has commenced.  The water level data will be reviewed after data for 
one year has been collected (January 2005) and changes made to the monitoring system 
if necessary. 

 
4. Twenty eight commitments, together with a monitoring schedule, are provided to be 

incorporated in the Groundwater Licence Operating Strategy. These will enable 
effective management of the irrigation scheme, and safeguard environmental values.  
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1 BACKGROUND 
 

1.1 LOCATION 
 
The Beagle Bay Big Tree Country Plantation Project is located in an isolated area about 110 
km north-east of Broome and 12 km south-east of the Beagle Bay settlement, in the West 
Kimberley Region (Fig 1). The plantations are to be progressively established on 900 ha 
within a 5,000 ha lease situated within Aboriginal Reserve 1834 (Beagle Bay Reserve). 
 
1.2 PROJECT 
 
The operator, Tropical Timber Plantations Pty Ltd (TTP) is a joint venture between Capricorn 
Timber Pty Ltd and the Beagle Bay Community. 
 
Trial plots have proven the viability of growing groundwater-irrigated high value tropical 
timbers (teak, Indian sandalwood, and Indian rosewood) and a commercial project of 900 ha 
is planned.  
 
1.3 OPERATING STRATEGY 
 
There has been close liaison with the Department of Environment (DoE) during the course of 
the project.  Investigations of the groundwater resources, environmental water resources and 
monitoring programmes have been undertaken after extensive discussion and approval by the 
DoE. 
 
This Groundwater Licence Operating Strategy (GLOS) has been prepared following the 
structure for operating strategies given in Water and Rivers Commission Statewide Policy No 
10 (WRC 2004). 
 
This GLOS is a revision of a draft GLOS submitted to DoE in August 2004 for discussion.  
The report incorporates various changes requested by DoE and a substantial amount of 
supporting information has been removed.  It is assumed that the readers of this report are 
familiar with the project and only a limited amount of supporting information is presented 
herein. References relating to aspects of the project are cited in the text and should be referred 
to for more detailed information. 
 

2 DESCRIPTION OF WATER ABSTRACTION METHODS 
 

2.1 ABSTRACTION REGIME 
 
All water requirements are to be obtained from substantial groundwater resources in the 
Broome aquifer, underlying the project area. 
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The Broome aquifer in the project area is about 300 m thick and is part of a regional aquifer.  
Groundwater in the aquifer is unconfined to semi-confined and the water table ranges from 40 
to 70 m below surface in the project area.  The average rainfall is about 860 mm of which 5 to 
11% recharge is estimated to the aquifer.  The groundwater flows northward towards Bobby 
Creek and discharges into Beagle Bay over a presumed saltwater interface, via mound-springs 
and by evapotranspiration (Fig 2). The groundwater in the project area has a salinity of about 
80 mg/L Total Dissolved Solids and natural background levels of about 2.5 mg/L nitrate and 
0.06 mg/L total phosphorus (Rockwater 2004). 
 
2.2 NUMBER OF PRODUCTION BORES 
 
Five new production bores about 1 km apart, 300 m deep with a capacity of 35 L/s are 
planned to be designed and constructed to yield 4.5 GL/a.  A production bore currently used 
for the camp water supply and trial plots which produces about 0.02 GL/a, will continue to be 
used.  The proposed locations of the production bores are shown in Figure 2. 
 
2.3 NUMBER OF MONITORING BORES 
 
Twelve monitoring bores comprising four bores drilled during the groundwater investigation 
and eight decommissioned production bores used for various projects and investigations in the 
area are used to monitor the regional water table. 
 
Three environmental (shallow) monitoring bores adjacent to mound-springs in which water 
level staves are located have been constructed together with an additional two environmental 
monitoring bores upstream of the Cape Leveque Road, Bobby Creek crossing. 
 
The locations of the monitoring bores are shown in Figure 2. 
 
2.4 PIPELINE 
 
The production bores are to be located on a central east-west access road and will be linked by 
a large diameter PVC main from which lateral mains connected to dripper systems will 
provide water for the trees. The main pipeline will also enable transfer of water in the event of 
pump or bore problems. 
 
The location of the main access road and pipeline are shown in Figure 3. 
 
2.5 COMMITMENTS 
 
To meet the description of water abstraction methods the following data will be provided each 
year in the annual monitoring report: 

• a schedule of production bores listing date constructed, depth, screen interval, static 
water level, yield and salinity at time of commissioning will be provided in each 
annual monitoring review; 
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• a schedule of water table monitoring bores will be provided in each annual monitoring 
review; 

• a schedule of wetland monitoring bores and water level staves in mound-springs, with 
comments on their status will be provided in each annual monitoring review. 

 

3 ADMINISTRATIVE REQUIREMENTS 
 
3.1 DEFINITION OF WATER YEAR 
 
It is proposed that the water year will be from 1 June to 30 May as for the previous 
groundwater licence (GWL 100111). 
 
3.2 DURATION OF OPERATING STRATEGY 
 
This GLOS will be followed until the expiry of the groundwater licence.  A revised GLOS 
will be prepared if stage two of the project proceeds, and is considered to be required. 
 
3.3 REPORTING 
 
An annual monitoring report, prepared in accordance with DoE Guidelines for 
Hydrogeological Reports – Version 10ab May 1998, will be prepared by a groundwater 
professional and submitted to DoE.  The annual monitoring report will incorporate and review 
the monitoring requirements as listed in the GLOS and will be provided to DoE within two 
months of the end of the water year (August).  An aquifer review giving a detailed assessment 
of the performance of the scheme will be provided every three years. 
 
3.4 REPORTING ACTION FOR BREACH OF STRATEGY 
 
If parts of the Operating Strategy cannot be fulfilled or a major water-related incident occurs 
the matter will be reported to DoE by: 
 

Mr John Brennan, Project Manager 
John Brennan Associates 
232 Cedric Street 
Balcatta  WA  6021 

Mobile: 0429 907 358 
Phone: 9349 1828 
Fax: 9349 8827 
E-mail: jbrennan@iinet.net.au 
 

and/or 
 

A representative for  
Tropical Timber Plantations Pty Ltd 
PO Box 2415 
Broome  WA  6725 

Phone: 9192 4029 
E-mail: capricorn.ttp@bigpond.com 
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3.5 COMMITMENTS 
 
To meet administrative requirements the following practices will be followed: 
 

• the GLOS will be followed until the expiry of the groundwater licence. 
• a monitoring report will be submitted by the end of August each year including 

reviews results and performance of production and monitoring bores; 
• an aquifer review providing a detailed assessment of the scheme will be provided 

every three years; 
• if parts of the GLOS cannot be fulfilled, this will be advised to DoE by the nominated 

company representatives. 
 

4 OPERATING RULES 
 

4.1 OPERATION OF IRRIGATION SYSTEM 
 
The irrigation system will be designed to deliver up to 30 L per tree per day in a 16 hour 
period over a nine month irrigation season (extended ‘wet’ season) depending on species 
requirements. Water will be applied directly to the root zone of the trees (and host plants in 
the sandalwood plots) via an in-line drip irrigation system (J Brennan Associates 2003). 
 
The operation of the irrigation system will be at the discretion of the on-site operations 
manager, and will be dictated by day-to-day operating requirements, monitoring evaluation 
and seasonal factors.   
 

4.2 MAXIMUM DRAW 
 
Groundwater is the sole source of water supply and the maximum daily draw will be limited 
by the capacity of the pumps installed in the production bores and the degree of interference 
between bores when they are all operating.  This will be determined under actual field 
conditions when the production bores are installed and operating.  
 
The assumed average daily pumping rate over a nine month irrigation season (extended wet 
season), ranged from 5,474 kL/d (1.5 GL/a) at year 1, rising to 16,423 kL/d (4.5 GL/a) at year 
3 (Rockwater 2004). 
 
Pumpage will be measured by flow meters attached to each bore and aggregate pumpage will 
not exceed 4.5 GL/a.  
 

4.3 TIMING OF PUMPING 
 
The bores will be pumped as required.  However, it is anticipated that most of the pumpage 
will be undertaken during the early morning to ensure sufficient water for trees with shallow 
root systems to minimise evaporation losses. 
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4.4 SEASONAL PATTERNS OF DRAW 
 
The pattern of pumpage will depend on seasonal climatic conditions dictated mainly by 
temperature and rainfall, and individual species requirements.  Trees will not be irrigated 
during the wet season (December to February) unless un-seasonal conditions occur.  Pumpage 
will mainly be undertaken from March to November with the heaviest pumpage likely to 
occur in August to November prior to the onset of the wet season. 
 
4.5 BORE OPERATING PROTOCOLS 
 
The bore operating protocols will evolve as the plantation is established and experience is 
gained about bore performances. 
 
The existing bore (TTP 01) will continue to be operated during the irrigation season to water 
the trial plots and intermittently to maintain water in the storage tank for camp water 
requirements. 
 
The production bores are expected to have similar pumping capacities.  Some plantation crops 
(e.g. teak) may require more water and bores which service these plantations may require to 
be pumped longer or at higher rates than other bores. 
 
4.6 COMMITMENTS 
 
To meet the operating rules the following practices will be followed: 

• the irrigation practices will be continually reviewed and the most efficient and 
practical system and timing will be developed to meet the local conditions and plant 
requirements as experience is obtained. 

• when the plantation is established, approximate 3-month non-watering, and 9-month 
watering regimes will be followed;  

• flow meters will be fitted to each bore.  
 

5 MONITORING 
 
5.1 PUMPAGE 
 
Currently about 20,000 kL/annum is pumped from TTP 01 for the trial plots and for camp-
water supplies and this will continue to be used.  Five production bores designed to yield 35 
L/s will be constructed to irrigate the plantations and will produce an aggregate supply not 
exceeding 4.5 GL/a. 
 
The pumpage from each bore will be monitored by in-line flow meters.  Monthly pumpage 
will be recorded to monitor bore performance and to determine the aggregate pumpage from 
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the scheme.  The proposed programme to monitor pumpage (and water levels) is given in 
Table 1. 
 
Table 1 – Proposed Programme to Monitor Pumpage and Water Levels 

Parameter Sampling Frequency Month Comments
Site (s)

Pumpage TTP 01 Monthly Each Month Recorded with cumulative flow
meters.

Pumping Water TTP 01 Monthly Each Month TTP 01 not accessible via dip tube and
Levels not used;  TTP 02 and TTP 03 to 09

measured via dip tubes every month
 bore is operating.

Water levels TTM 01 - Monthly Each Month Weather conditions may prevent some
in regional TTM 12 measurements during the wet season;
monitoring bores frequency of monitoring could

possibly be reduced when
plantations fully established.

5 proposed 
production 

bores

5 proposed 
production 

bores

 
 
5.2 WATER LEVELS 
 
The hydrogeological investigation and modelling studies (Rockwater 2004) showed that 
pumpage at 4.5 GL/a after three years would result in a drawdown of 0.2 to 0.6 m beneath the 
lease and that drawdown effects would not extend to Bobby Creek (Fig 3). 
 
It has been agreed with DoE that the bores drilled for the groundwater investigation and 
existing bores identified during the investigation provide an adequate network to monitor the 
regional water table (Fig 2).  Other water level monitoring of springs and groundwater-
dependent wetlands is discussed in Section 6.3.  The proposed programme to monitor effects 
on the water table is given in Table 1.   
 
5.3 WATER QUALITY 
 
The groundwater quality may be affected by recycling of irrigation water, groundwater 
contamination by fertiliser and agro-chemicals, or saltwater intrusion near the coast 
(Rockwater 2004). 
 
A proposed programme to monitor any possible changes in water quality is given in Table 2.  
It should be noted that because of the low salinity and high silica content of the groundwater 
that salinity measurements are specified to be recorded as electrical conductivity.  Also, that 
relatively high, natural background levels of nitrate occur in the region and base levels should 
be set for each bore based on water analyses made when the production bores are tested prior 
to commissioning. 
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Table 2 – Proposed Water Quality Monitoring Programme 
 

Parameter Sampling Frequency Month Comments
Site(s)

Salinity Monthly Each month Sampled and tested by EC on site when 
when operating operating

Salinity profile TTM 04 3-monthly September Conductivity depth profile 79 to 98 m to test 
December for movement of salt-water interface near

March BBC water supply
June

Major ion TTP 01 Annual June Analyses by an accredited laboratory for
analyses pH, EC, TDS (grav), hardness, alkalinity,

principal cations and anions, nitrate,
phosphorus, and silica

Agro-chemical TTM 01 3-yearly June
analyses

Agro-chemical - Annual June Listing of name and quantities of fertilisers
and fertiliser and agro-chemicals applied each year
inventory

5 proposed 
production 

bores

5 proposed 
production 

bores

1 proposed 
production 

bore

Monitoring bore and operating production 
bore in centre of plantations, scan for 
herbicides and pesticides

 
 
5.4 COMMITMENTS 
 
To meet monitoring requirements the following monitoring will be undertaken: 
 

• monthly monitoring of pumpage from each production bore using in-line flow meters; 
• monthly monitoring of water levels in each production bore and twelve monitoring 

bores;   
• monthly monitoring of electrical conductivity of groundwater from each production 

bore when operating; 
• 3-monthly conductivity profile measured in TTM 04; 
• annual major ion analyses of groundwater from all production bores; 
• 3-yearly scan for herbicides and pesticides in TTM 01 and one production bore; 
• annual audits of types, brands and application rates of fertilisers and agro-chemicals 

being used on plantations. 
 

6 ENVIRONMENTAL IMPACT MANAGEMENT 
 
6.1 EFFECT OF PROJECT ON HYDROGEOLOGICAL REGIME 
 
The project will require clearing of about 900 ha of native savannah woodland for the 
plantations and pumping up to 4.5 GL/a of groundwater for about 20 years.  To promote the 
growth of the plantations, fertilisers will be used and various agro-chemicals required to 
control vegetation and pests.  The changed land-use and pumpage is likely to affect rainfall 
recharge, modify groundwater flow, and affect the groundwater quality. 
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6.2 MONITORING EFFECT ON OTHER BORES 
 
Bores located within the capture zone and downstream of the borefield could be affected by 
the pumpage for the plantations (Fig 4).  The only operating bores in the area are two bores 
used for the BBC water supply, about 12 km to the north-west.  Modelling shows that these 
bores will not be affected while pumping 4.5 GL/a (Rockwater 2004).  Nevertheless, it is 
proposed to conduct 3-monthly salinity profiles on a nearby bore (TTM 04) and conduct 3-
yearly scans for agro-chemicals on the BBC water supply bores (Table 3). 
 
6.3 MONITORING EFFECTS ON GROUNDWATER-DEPENDENT 

VEGETATION  
 
Some groundwater-dependent vegetation occurs along the Bobby Creek drainage (Ecologia 
2004).  Groundwater modelling indicates that the proposed pumpage of 4.5 GL/a will not 
extend to Bobby Creek where the water table is near the surface (Fig 3).   
 
To monitor effects on vegetation five shallow bores, three adjacent to mound-springs, and two 
close to the course of Bobby Creek, upstream of the Broome-Cape Leveque road crossing 
have been constructed. The approximate sites of the shallow environmental bores are shown 
on Figure 2.  Continuous, electronic data loggers are to be set-up on two bores and the other 
bores monitored monthly except if they become inaccessible in the wet season (Table 3). 
 
6.4 MONITORING EFFECTS ON MOUND-SPRINGS 
 
Mound-springs are located in the discharge zone of the groundwater flow system in which the 
production bores are to be located.  They occur along Bobby Creek and are maintained by up-
flowing groundwater where site-specific geological factors determine their location. 
 
Water level staves have been established in three springs (Fig 3) adjacent to shallow 
environmental bores to obtain baseline data.  Water levels will be monitored monthly except 
if they become inaccessible in the wet season (Table 3). 
 
Table 3 – Proposed Monitoring of Environmental Bores and Mound-springs 
 

3 bores Monthly Each Month

Water levels in environmental 
monitoring bores

Bores adjacent to springs 
monitored with data loggers
Water levels measured when 
accessible and when regional 
monitoring bores are being 

Water levels in environmental 
monitoring bores

2 bores Continuous Ongoing

Water levels measured against 
permanent staffs in springs

Water levels in springs 3 sites Monthly Each Month
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6.5 MONITORING GROUNDWATER CONTAMINATION 
 
The possibility of contamination of the groundwater flow system beneath the plantations has 
been briefly discussed in Rockwater (2004). It was concluded that any groundwater 
contamination was likely to be limited to beneath the plantation site and that the probability of 
it reaching Bobby Creek would be minimal because the hydrogeological conditions which 
would disperse and degrade any contaminants, capture by pumpage, and the long flow time to 
reach Bobby Creek (250 to 290 years). 
 
It is proposed to analyse the BBC water supply bores and a production bore and monitoring 
bore on the plantation for agro-chemicals to provide baseline data prior to clearing for the 
plantation and to repeat the analyses every three years. The results will be compared with 
analyses from the production bores used for the plantation (Table 2).   
 
6.6 STORAGE OF AGRO-CHEMICALS AND FUEL 
 
The agro-chemicals used for the trial plots are stored on a concrete floor in a weather-proof, 
corrugated iron-roofed shed. The storage area will be extended and similar storage 
precautions taken as the plantations are established.   
 
Diesel fuel will be stored in above-ground diesel storage tanks constructed on bunded 
concrete pads which will contain any large spillages which could contaminate the 
groundwater.   
 
6.7 COMMITMENTS 
 
To fulfil environmental impact management requirements the following will be undertaken: 
 

• 3-monthly salinity profiles on TTM 04; 
• monitoring water levels in five environmental monitoring bores;  
• two monitoring bores to be fitted with data loggers to measure water levels, the other 

bores to be monitored monthly, access permitting; 
• analysing BBC water supply bores 1/82 and 1/83 and TTP01, and TTM01 for 

herbicides and pesticides every three years;  
• provide safe storage facilities for fertilisers, agro-chemicals and fuel. 

 

7 CONTINGENCY PLANS 
 
7.1 WATER LEVELS 
 
The groundwater investigation (Rockwater 2004) has demonstrated that the Broome aquifer is 
about 300 m thick, groundwater throughflow in the capture zone of the plantations is about 62 
GL/a, and that the aquifer has a high transmissivity and resultant small response to pumping.  
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Computer modelling of the groundwater system shows that pumpage at 4.5 GL/a will create a 
cone of depression about 6 m deep lowering the water table beneath the plantations and that 
drawdown effects will not extend to Bobby Creek which is located about 10 to 12 km to the 
north (Fig 3). 
 
Water level data have been collected from 12 regional monitoring bores since January 2004, 
and monitoring of selected springs and shallow environmental monitoring bores was 
commenced in October 2004.  These data will provide baseline information about seasonal 
variations in the groundwater system.  By January 2005 adequate water level data may be 
available from the regional monitoring bores and this will be reviewed. These data will enable 
modification to the monitoring system if necessary. 
 
7.2 WATER QUALITY 
 
Any significant groundwater contamination by nutrients or agro-chemicals above national 
guideline levels is unlikely to occur.  Groundwater contamination is likely to be limited to the 
area beneath the plantations where hydrogeological factors will remove or attenuate any 
contamination (Rockwater 2004).  Water quality monitoring commitments for the site and for 
the BBC water supply are listed in Sections 5.4 and 6.6. 
 
7.3 COMMITMENTS 
 
To meet requirements for contingency plans the following will be undertaken: 
 

• undertake a review of regional water levels after one year’s records (January 2005) 
together with available environmental monitoring data, and make any necessary 
revisions to the monitoring programme; 

• if groundwater contamination by nutrients or agro-chemicals above guideline levels is 
detected beneath the plantations, TTP will implement an investigation and remediation 
programme in consultation with DoE. 

 

8 WATER USE EFFICIENCY 
 
8.1 WATER LEAKS 
 
The irrigation system will use an in-line drip system which will be fully automated and 
controlled by a central computer located in the site office.  The system will incorporate in-line 
sensors to detect leaks or line failures and will be programmed to shut-down if these 
contingencies arise (Brennan and Associates 2003).  In addition, manual checks of the system 
will be conducted every few days.  It is expected the system will meet or exceed the irrigation 
industry standard of system efficiency of less than 10% irrigation system losses. 
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8.2 BEST PRACTICE 
 
The project is based on information from trial plots.  Expanding the project to a full-scale 
(900 ha) plantation will pioneer new practices for cultivation of tropical timber plantations in 
a semi-arid, monsoonal climate, in the Australian environment. 
 
The operation of the irrigation system will evolve and progressively improve as experience is 
gained.  CSIRO will be contracted to undertake studies of water and nutrient requirements for 
the various species of trees.  Any other relevant research will be adopted if applicable. 
 
Climatic data will be recorded at the site and soil moisture instrumentation will be established 
to provide scientific data to be used in conjunction with manual observations of plant health 
and vigour to control water applications, and the length of the irrigation season. 
 
8.3 COMMITMENTS 
 
To meet water use efficiency the following will be undertaken: 
 

• meeting or exceeding Irrigation Industry Standard for water use efficiency. 
• developing and adopting/adapting best water-use practice to efficiently apply and use 

water for the project. 
 

9 CONCLUSIONS 
 
1. The TTP Beagle Bay Big Tree Country Plantations Project is located in a region where 

the DoE has yet to prepare a groundwater management plan.  TTP has undertaken 
groundwater investigations and demonstrated the availability of large, fresh 
groundwater resources in the region. 

 
2. Groundwater modelling has demonstrated that 4.5 GL/a can be abstracted and will not 

affect water levels along Bobby Creek. 
 
3. Monitoring of regional monitoring bores, environmental bores and water levels in 

mound-springs has commenced.  The water level data will be reviewed after data for 
one year has been collected (January 2005) and changes made to the monitoring system 
if necessary.   

 
4. Twenty eight commitments, together with a monitoring schedule, are provided to be 

incorporated in the Groundwater Licence Operating Strategy. These will enable 
effective management of the irrigation scheme, and safeguard environmental values. 
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Dated:   21 December 2004 Rockwater Pty Ltd 
 
 
 
 
 
  A D Allen 
  Principal Hydrogeologist 
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