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DISCLAIMER

EWL Sciences Pty Ltd ("EWL Sciences ") has had to rely on information from other persons
in preparing this report (including the party for whom it is prepared) and is not in a position
to, and has not, verified the accuracy or completeness of such information. Accordingly,
EWL Sciences takes no responsibility for, and assumes no liability in respect of, any
information provided by others for the purpose of preparing this report, or any
consequences from the use of such information.

This report is prepared only for the person to whom it is addressed and for the purpose for
which it is stated to be prepared. This report and any information, statement or conclusion
in it is not intended to be, and should not be, relied on or used by any other person or for
any other purpose and EWL Sciences accepts no liability for any such reliance or use.
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EXECUTIVE SUMMARY

Australian Pipeline Trust (APT) is proposing to construct and operate the Bonaparte Gas
Pipeline (BGP) from the Blacktip gas plant facility at Wadeye to the Amadeus Basin -
Darwin Gas Pipeline (ADP) at Ban Ban Springs, located 275 km to the north-east. Pipeline
construction is likely to commence in 2008 from Ban Ban Springs.

Water is required for two purposes:

1. potable water is needed for up to two construction camps, estimated at 75 kL /day
(300 persons using 250 L/ day,/person); and

2. non-potable water is needed for hydrotesting of the pipeline and as dust
control / track maintenance.

A geological and hydrogeological data evaluation has been undertaken to determine
groundwater availability along the pipeline route and develop a strategy for the provision of
water supplies.

Data have been collated and assessed to determine the adequacy of groundwater resources
along the route of the proposed pipeline. Groundwater availability along the proposed
pipeline route has been segmented into four zones, reflecting the variability of groundwater
conditions.

The assessment has identified bores that should provide sufficient groundwater to meet
APT's water requirements along most of the length of the proposed pipeline.

Site reconnaissance and specific bore testing will be required east of Palumpa (RN31978) to
confirm bore access, bore condition, groundwater sustainability and water quality.
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INTRODUCTION

1.1 PROJECT DESCRIPTION

Australian Pipeline Trust (APT) is proposing to construct and operate the Bonaparte Gas
Pipeline (BGP) from the Blacktip gas plant facility at Wadeye to the Amadeus Basin -
Darwin Gas Pipeline (ADP) at Ban Ban Springs, located 275 km to the north-east. The BGP
will transport treated gas from the gas plant to supply fuel for Power and Water
Corporation’s electricity generation facilities. ENI Australia (ENI) is proposing to bring gas
and condensate onshore from the Blacktip Gas Field via a pipeline to the gas plant facility,
located approximately 12 km west of Wadeye (Port Keats).

Construction is likely to commence from the Ban Ban Springs end in 2008. Water is required
for two purposes:
1. potable water is required for up to two construction camps, estimated at 75 kL/day
(300 persons using 250 L/day); and

2. non-potable water is required for hydrotesting of the pipeline as well as dust
control / track maintenance.

Hydrotest water (about 5 ML, pumped in at 40 L/s) would initially be required near Ban
Ban springs. Depending on the availability of water along the pipeline route, it is possible
that the initial volume could be moved westward through the pipeline for re-use. Dust
control/ track maintenance would require about 100 kL/day (ideally available every 20 km
or less).

The NT Government has indicated that groundwater resources in the Wadeye area require a
high level of protection, given that groundwater quality is good and because they are
utilised by the Wadeye community and surrounding outstations.

1.2 STUDY OBJECTIVE

Determine water availability along the pipeline route and develop a strategy for the
provision of water supplies.

1.3 AVAILABLE DATA

The following data were collated and assessed:
bore testing reports;

drilling data / bore completion reports;
regional geology & hydrogeology maps;
NRETA reports; and

groundwater levels and water quality data.

Y ¥ ¥V ¥V ¥

With the exception of groundwater level data from NT Government monitoring bores, there
are no data available that confirm the long-term sustainability of groundwater resources.
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2 GEOLOGY

2.4 WADEYE REGION

The key geological/aquifer unit in the Wadeye region is the Hyland Bay Formation, which
dips to the west and is of Upper Permian age (Laws & Brown, 1976). The unit is about
400 m thick and was deposited in a deltaic environment during a period of marine
transgression. The extent of the unit is shown in dark green in Figure 1.

Overlying the Hyland Bay Formation are unditfferentiated sediments that have been heavily
leached/altered to form a blanket cover of laterite and laterised clays and sandstones
(Jamieson, 1991).

The uppermost sediments (in the Hyland Bay Formation) comprise weathered, fine to
coarse, clean to clayey sandstone and rounded quartz gravels with interbeds of clay and
siltstone. Fracturing within the Hyland Bay Formation sedimentary deposits has resulted in
the development of secondary permeability and highly permeable dual-porosity aquiters.
These aquifers have been intersected by a number of bores and used as a water supply
source by the Wadeye community (Jamieson, 1991). The aquifers are semi-confined to semi-
unconfined, with pumping typically resulting in a delayed yield from surrounding
sediments (Jamieson, 1991).

The lowermost sediments comprise pink to dark grey clays which are at least 50 m thick.
This clay unit sub-crops immediately to the east of Wadeye.

2.5 PEPPIMENARTI-NAUYIU REGION

The oldest geological units in the region are Archaean and Early Proterozoic igneous and
metamorphic, undifferentiated rocks shown in orange in Figure 1. Mid-Proterozoic
siltstones, sandstones and dolomites overlie these rocks. Both these units form the
escarpment rocks.

Overlying the Proterozoic sediments are Cambrian Limestone units of the Daly River
Group, shown in purplein Figure 1.

2.6 HAYES CREEK REGION

The geology of the Hayes Creek region is characterized by the presence of a complex of
Proterozoic rocks of the Pine Creek Geosyncline and Archaean basement. Rocks include
sandstones and siltstones of the Tolmer Group and greywackes, siltstones and shales of the
Burrell Creek and Wildman Siltstone and siltstones, cherts and shales of the Mount Bonnie
and Koolpin Formations (based on the 1:250,000 Hydrogeology of the Pine Creek Region map).

South of Hayes Creek, basin limestone units (Oolloo and Tindal Limestone) of the Daly
River Group are present.
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3 HYDROGEOLOGY

3.1 WADEYE REGION

The hydrogeology of the Wadeye region is well understood. Long-term groundwater
pumping and monitoring data at Wadeye and surrounding communities has enabled a
groundwater map of bore supplies to be developed (Figure 2).

The Hyland Bay Formation, shown as dark blue in Figure 2, contain aquifers where there is a
‘good chance’ of drilling a bore that yields 5 L/s and a ‘moderate chance’ of drilling a bore
that yields 10 L/s. However, bore yields are very inconsistent and vary between 0.5 and
22 L/s (Haig and Matsuyama, 2003). These aquifers provide groundwater for the
community of Wadeye (1,300 kL/day) and the outstations of Ditchi, Nangu, Kuduntiga,
Ngardiniitchi, Old Mission, Kuy and Yedderr (Haig and Matsuyama, 2003). Water quality in
these aquifers is usually good.

Water supplies for the Wadeye community are sourced from production bores 70/2, 70/3
and 78/1 and the NT Government (Department of Natural Resources, Environment and the
Arts, NRETA) currently monitors WR90/1 to 6 and WR90/8-14, WR90/4, 5, 9, 10 & 11
(Figure 3). Based on hydrograph data, groundwater levels are typically less than 5 m from
surface (ie shallow) and show wet-dry season fluctuations of around 2 to 3 m each year. A
summary of bore completion information is contained in Appendix A.

AQUIFER DESCRIPTION
| LOTS OF WATER
~ Wide spread shallow aguifer
(Yields 5 Lis, 10 Lfe If fracturad)

REGIONAL
AQUIFERS ,

SANDSTONE PLATEAU
Soures of raglonal springs, waterfalls
(Tem Tumers Graek)

HOMELAND SUPPLY
Loecalised fractured aquifers
(¥ields of 0.5, 10 Ls H fractured)

HOMELAND SUPPLY
1105 Lis where SHALLOW
410 20 Lis where DEEP

SMALL HOMELAND SUPPLY
Shallow aquifer supply
{0.5-1Ls)

SMALL HOMELAND SUPPLY
Logally fractured aquifer

Low chance of succass

51010 Lis If fractured and near river

LITTLE CHANCE OF WATER
~ Areas of hard, Imperveous grantte, achist
(<05 Lis)

®  Community Cenire

Figure 2 - Regional Water Availability (adapted from Haig & Matsuyama, 2003)
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Figure 3 - Locations of Community/Outstation Bores in the Wadeye Region

3.2 PEPPIMENARTI-N AUYIU REGION

With the exception of areas where Archaean basement outcrop (shown in yellow in Figure 2),
groundwater yields from bores are highly variable. The medium green areas immediately to
the east of Wadeye represent areas where low yielding supplies (of up to 1 L/s) can be
obtained from shallow sandstone and siltstone aquifers (eg RN023256, RN020228, RN033300

- refer to Appendix A).

The pale green and pale blue regions are areas where bores are likely to encounter aquifers if
fractured rocks are intersected, with groundwater yields of between 0.5 and 10 L/s typical
(eg RN032939, RN028355 - refer to Appendix A).
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3.3 HAYES CREEK REGION

According to the 1:250,000 Hydrogeology of the Pine Creek Region map, high yielding
groundwater bores have been constructed in fractured siltstones, cherts and shales of the
Mount Bonnie and Koolpin Formations and adjacent chert/ tutfaceous deposits, in the South
Howley and Cosmo Howley mining areas north-west of Hayes Creek. For example yields of
5.0, 10.1 and 6.25 L/s at bores RN022642, RN020788 and RN026241, respectively (Appendix
A).

Lower yielding bores have also been constructed to the east of Hayes Creek in siltstones and
shales of the Burrell Creek and Wildman Siltstone formations. For example yields of 1.25
and 3.0 L/s at bores RN003842 and RN025004, respectively (Appendix A).

Based on a search of the NRETA reports database, and with the exception of an early report
by Verma (1989), there are no hydrogeological reports available describing hydrogeological
conditions in the Hayes Creek region.

3.4 BORES LOCATED CLOSE TO THE PIPELINE ROUTE

Bores situated within 10 km of the proposed pipeline route are presented in Figure 4.
Summary construction details for these bores are contained in Appendix A. It shows bores
are concentrated at Wadeye, Palumpa and Nauiyu and Hayes Creek communities.

Data indicate that there are significant numbers of groundwater bores located close to the
proposed pipeline route. However, the absence (mostly) of bore testing and/or ongoing
monitoring data means that it is difficult to determine the likely bore yields and
performance of the bores over time. Site reconnaissance together with local knowledge will
be required to confirm that the bores can be accessed and utilised.

Bores located within 10 km of the pipeline route, which are likely to intersect aquifers and
are located at regular intervals along the pipeline route, are presented in Figure 5. The bore
construction details and water quality data are contained in Table 1 and Table 2,
respectively.

Although there are two boreholes that are characterised by mildly low pH (ie 4.5 and 5.5),
overall pH values are circum-neutral with low electrical conductivity and solute
concentrations. These data indicate that groundwater from bores along the proposed
pipeline route would appear to be of potable quality, although this needs to be confirmed.
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Figure 4 - Bores located within 10 km of the pipeline route

Four zones of similar hydrogeological conditions and groundwater availability have been
identified (Figure 5). A summary of key information, for bores proposed to be used, is
contained in Table 3.

Zone 1: Wadevye to Palumpa

High yielding bores RN31978, RN31979 and RN31980 were recently constructed by the
Department of Planning & Infrastructure - Construction Division (DPI). Airlift data
(Table 3) indicate that groundwater supplies should be more than adequate to meet APT
requirements along this section of the pipeline.

Zone 2: Palumpa to Emu Point (outstation)

Low to moderate yielding ‘community” bores (RN23285, RN27325 and RN32939) exist in this
zone. These bores screen Proterozoic sandstones, siltstones and quartzites.

Zone 3: Emu Point (outstation) to Nauviu

Although there are few bores in this zone, a low yielding community bore has been
identified at Kellerk Outstation (RIN33300). Other bores (RN20651-3) have been identified
but bore construction and groundwater yield data are unavailable. Bore RN33300 intersect
Proterozoic schistose and gneissic rocks including quartz and quartzite.

Zone 4 Nauviu to Hayes Creek

Moderate to high yielding bores (RN28238, RN05921, RN005849 and RN001434) were
identified within this zone. Other bores at Brocks Creek and Cosmo Howley may also be
used (eg RN25519, RN25523 and RN22642, Appendix A).
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4 DEVELOPMENT AND USE OF AVAILABLE GROUNDWATER
RESOURCES

4.1 GENERAL APPROACH

The general approach to the development and use of available groundwater resources is to:

1. Identity existing groundwater bores that are located in close proximity to the proposed
pipeline and have reasonable yields.

2. Conduct site reconnaissance to confirm access to the bores and bore condition.
Consultations with bore owners to seek permission to draw water is required.

3. Bores which require specific hydraulic testing to ascertain more accurately
hydrogeological properties, and hence confirm water supply rates, will need to be
identified. Testing at some sites will need to be implemented to provide APT with a
degree of assurance of supply availability.

4. In the event of insufficient groundwater resources at key points along the route, new
locations for drilling investigations would be suggested.

4.2 APT WATER REQUIREMENTS

According to APT's water requirements, described in detail in Appendix C, pipeline
construction water is required such that....”The water sources should be relatively close to the
construction area if possible, and be available at intervals not exceeding 40 kilometers... This vields a
daily construction water requirement in the vange of 240 cubic meters.” In addition, there is a
requirement for camp (potable) water... “These figures yield a camp water demand in the range of at
least 50 and possibly 75 cubic meters of water per day. Current planning indicates that only two
main camp locations will be requived.”

4.3 STRATEGY

Using the available hydrogeological data and bore information, four zones of groundwater
availability have been identified (Figure 5). A summary of key information, for bores
proposed to be used, is contained in Table 3.

A proposed strategy for each zone is provided below:

Zone 1: Wadeve to Palumpa

APT should contact DPI (William Moodie ph 8999 4706) and formally request permission to
use the high yielding bores RN31978, RN31979 and RN31980.

Other community water supply bores at Wadeye and Palumpa could also be used but
would require negotiation with the respective community councils.

Zone 2: Palumpa to Emu Point (outstation)

On-site evaluation of bore access, condition and actual community use of bores RN23285,
RN27325 and RN32939 is needed. Consent to use the bores will need to be negotiated with
the Thanarrurr Regional Council (Geoff Thorne Municipal Services ph 8978 1088).

Field testing of these bores should also be undertaken to confirm water quality and that
groundwater yields have not changed since initial construction.
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Turkey’s nest dams will need to be constructed to store water given that bore yields seem to
beless than APT’s water requirements.

Zone 3: Emu Point (outstation) to Nauviu

Site reconnaissance is required to determine accessibility and condition of the identified
bores (RN33300 and bores RN20651-3). If these bores are available, bore testing should be
undertaken, otherwise access to water from production bores at Nauiyu Community would
need to be negotiated with Thanarrurr Regional Council.

Turkey’s nest dams will also need to be constructed to store water, given that bore yields are
likely to beless than APT’'s water requirements.

Zone 4: Nauviu to Hayes Creek

Moderate to high yielding bores (RN28238, RN05921, RN005849 and RN001434) were
identified within this zone. These bores are mostly privately owned. Bores RN28238,
RN05921 and RNO05849 are situated on the Tipperary Station. Use of these bores would
need to be negotiated with management (John Vereker/Rodney Illingworth ph 8978 2433).
Site reconnaissance to inspect the condition of bores and access is required. Use of this bore
or others on Department of Defence property would need to be negotiated with Philip
Wright (Regional Development) or Ros Lague (Manager, Technical Services).

COMMERCIALAIN-CONFIDENCE

Prepared for: EdDz Environmental Services December 2006
Prepared by: EWL Sciences Pty Ltd Job Mo 2-141



TH1-C o1 9of
9007 SR guIRDa]

HONAAHNOINIFTVIOTININO D

P17 41 ss0ustog TAAH
S901AJSG [BJUSWIUOIIAUY 200

g pasedarg
uoj pagedasg

palinbal asuessieULOIa) BYS ‘¢-1590Z OS[e Alqissod |,

sousye( Jo juswpedeq ¥N ¥4 L> 9712 dIbLSHIY NOLNIH ZLE:ON AWMY|  #EFLOONY
¥N 8's 8 9'861 addIL L'ON '9'd 3408 AFdv1D|  6F8S00NY
uonjels AiesaddiL ¥N Gz L 8941 05 YIAIY ATYA NLS Advd3addIL]  LZeS00NY
¥N o¢ F4 £'95] [0S " ATYA NOILYLS A¥vd3addiL] 8¢£z8zoNY
0 S0 L Z'601 NOILYLSLNO ¥43113M| .00£€EONY
o'l £l i T1i6 NOILYLSLNO LNIOd N3]  BE6ZELONY
12Uuno euoifay LnLleue
. D |euolbey 4L ¥o J) € gL MNTEYIWAN]  SZeZZ0NY
gl 0Z L> 179 NOILYLSLNO YI¥ONYdYd| S8Z820NY
YN 08 L= ¥6E vdiNN1vd| 8/6LE£0NY
(uoisinig ¥N 0S5 ¥ 962 YdWNTYd-IAIAYAM AVAMAIN] 6261 S0NY
uolpnlIsUon) alnjpnliselu] g Buluueld jo "ideq

¥N 0% L> GGl 3A3avm|  08sLEONA

(sr) (sM) {Wy) aNnadid

dIHSY¥3INMO ¥ 09 ALY ONIdWN | o), (o) 3808 Wowd 3oNvLSIa w) m01z.<:o ALIMY207 T7y3aNID ‘ON 3¥08
(WNWIXYI) LAY ANIININ -XOdddY SNIT3dId "X0uddY
WETETN s BEL

TONPUIIONU] UOT B0 3T0g A3 Jo ATeunummg -¢ a[qe L

FL




15

5 CONCLUSIONS

To permit construction of the Bonaparte Gas Pipeline, available geological and
hydrogeological data have been collated and assessed to determine the adequacy of
groundwater resources along the route of the proposed pipeline.

The assessment has resulted in the identification of bores that should provide sufficient
groundwater supplies to meet APT’s water requirements along most of the length of the
proposed pipeline.

Site reconnaissance and specific bore testing will be required east of Palumpa (RN31978) to
confirm bore access, bore condition, groundwater sustainability and water quality.
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APPENDIX A -
SUMMARY DETAILS OF BORE COMPLETION DETAILS

COMMERCIALAIN-CONFIDENCE

Prepared for: EdDz Environmental Services December 2006
Prepared by: EWL Sciences Pty Ltd Job Mo 2-141



P17 0N g0] pyT 41d s90UsRS TAE ihq pesedaig
900¢ Jequui=o=(] S201AISG [EJUSWIUONAUY 2000 uoj pagedasg
HONAAHNOI NIFIVIDTAWINOD
L21S H013HO LYY
10014861 1594 ¥l S/ ANIW XD 304al1d9g L0lvELS8 ocolLsL ANIN ATOD HIFHD 3DAldd ¥ ON 39N S/SGC0NY
L21S H013HO LYY
10014861 1594 € ¥'s ANIW XD 304al1d9g L0¥EE 158 OLLIGL ANIN AT09 X3390 300149 | ON3IGW PLGGCONY
060586 | 0 L0 cl 210 394144 L0leelss ogcies 210 3941449 109 Nd3HLHON 671 PCONY
d3AI ali Ald S0dd
02808861 9 g9 vil AYTINDARPIW NLS N9 Nvd 8'0lvrls8 8'6LcPLL JHOOY N1S Nv¥d Nvd 8 3LIS S1 HHM CSC9CONY
d013HO 1Y
T4 0 'Ol NLS SONIddS Nv¥d Nvd 8'09/8158 8648041 NL1S SONIddS N¥d NvYd L HdvV1S 8ZEOZONY
NOILVY1S
21209661 S'9Z Sl 0 SONIHdS Nvd Nvd g'0lcels8 B6'6L29%. 96/ A3 TWAOH S890E0NY
NOILVY1S
S1.09661 [ ¥ € 0 SONIHdS Nvd Nvd 20969258 B'6L1¥C9. 96/ 3SH0OH aTId FBO0EONY
0116261 A 95’0 0c L1£97°d SONIIAS Nvd Nvd 80915158 8'6Z8LLL SONIYdS NvYd Nvd 6./ 31IS 8100Z0NY
L21S H013HO LYY N1S SONIddS
L'éc 0 0 SONIHdS Nvd Nvd 8'099€158 8'62LLLL Nvd NvYd S30dN0s3d WNNOYIN 0€COZONY
L21S H013HO LYY
0 0 gc SONIHdS Nvd Nvd £'099€258 8'6.€89/ NLS SONI-YdS N¥d Nvd ddvLS 'L BZEOCONY
L21S H013HO LYY
6C Sl 80l SONIYdS Nvd Nvd 8'0lrL1LS8 B'6LVF9.L NLS SONI-YdS N¥d Nvd VINVL1Idd €ZEOCONY
L21S H013HO LYY
6201161 '8¢ S 1'9 SONIYdS Nvd Nvd 8'0l.i5158 B6'6C.491 SONIYdS NvYd Nvd L /B9 Y 1LL00NY
SONIddS
92605861 0 0 0 SONIYdS Nv¥d Nvd 80982158 8'6evliL NvYd Nvd dl1 S32UNO0S3Id WNNOVIA CELPCONY
LL1L12861 A 4 3 1 SOlddS Nv¥d Nvd 8'099¢c S8 86llLLL SONIYdS NvYd Nvd € ah 96¥SCONY
LLZS AlY
080,961 L'E 80 €1e AYTINIADIN ©ddS NvE Nvd 8'09c5 158 8'6Z8LLL SONIYdS NvYd Nvd L9/S1°AdY €ON 861 900Ny
LLZS AlY
Sc/l0LiB1 S'0e 6L 79 AYINDIRIN SOdS Nvd Nvd 80996158 8'6LL1LLL SONIYdS NvYd Nvd 2ON dv¥3a1S3N0OH S1./00NY
LLZS AlY SONIddS
060,96 o A €9 AYTINDIOIW SOdS Nvd Nvd 80996158 8'6LL1LLL N¥d Nv¥d L9/€1'AdY 34049 dv3L1sS3WOoH ¢/8S00NY
LLZS AlY
0 0 0 AYTINDIOIW SOdS Nvd Nvd 80996158 8'6LL1LLL SONIYdS NvYd Nvd T13M A3 LS3NOH 61 LOONY
0 8€'0 <8l 0415 Ad¥d3ddIL 3TN 601 6°09€96%8 0€c09. AYMYH LHYNLS 3TN 801 SPEON d¥vY FECO00NY
aLva (w) HLd3a (s
a3aL3andiNoed a313andinod aiiA | (w)ms ALMYOOT ONIHLYON ONLLSY3 JNYN J¥0d “ON 3¥04d






