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EXECUTIVE SUMMARY

..REHABILITATION OF FLOV/ING BORES IN THE NORTHERN
TERRITORY PORTION OF THE GREAT ARTESIAN BASIN"

This report documents the rehabilitation of three uncontrolled artesian bores in the
Northern Territory portion of the Great Artesian Basin.

The work was jointly funded by the Northern Territory and the Commonwealth through
a Natural Heritage Trust (Land and Water Partnerships) project, with the objective of
preventing the wastage of an estimated 6,000 megalitres of groundwater annualiy, and
the associated loss ofpressure head.

All three bores are on an Aboriginal Land Trust. The traditional owners requested that
all bores be rehabilitated such that the opportunity for future groundwater use was
maximised.

Two of the bores (Anacoora and Dakota) had deteriorated to the extent that no surface
flow existed at either. In both cases access to the hole was re-established and attempts
were made to cement inert casing into the old hole. McDills, the third bore, was still
flowing vigorously into an interdunal swale forming a lake/swamp some three
kilometres long.

Anacoora rehabilitation was unsuccessful in re-establishing a (controlled) flow. The
leakage of artesian groundwater into overlying formations is now believed to be
insignificant.

Dakota rehabilitation was unsuccessful however after works there is no flow to the
surface. Subsequent monitoring will be required to confirm whether or not artesian
flows have been substantially limited.

McDills rehabilitation was successful in establishing headworks able to control the
groundwater flow and eliminate almost all wastage. Rehabilitation was not able to take
a fully eliminate the possibility of inter-aquifer mixing.

The work was completed on budget but over time as several unusually wet years
delayed site access.
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Section 1 - INTRODUCTION

1.1. The need to rehabilitate Great Artesian Basin bores

The Great Artesian Basin (GAB) is one of Australia's most important water resources.
It is about 1.7 million square kilometres in area. It is the largest artesian basin on Earth,
with estimated water storage of 8,700 million megalitres.

For more than 100 years, groundwater from the Great Artesian Basin has contributed to
pastoral, mining and community deveiopment needs over a fifth of Australia's
landmass. For thousands of years natural discharge from springs around the Basin has

been significant for indigenous Australians. A number of these springs also support
nationally significant environment and heritage values (GABCC 2000).

Previous generations have contributed considerably to Basin development using the
technology of the day. It is now clear, however, that unsustainable extraction from
uncontrolled bore discharge and inefficient water distribution via bore drains has led to
falling artesian pressures across much of the Basin and in many areas increased erosion,
land degradation and the spread of pest plants and animals. In some cases, natural
discharge has ceased, causing the loss of associated biodiversity and heritage values and
increased costs of pastoral production. (GABCC 2000).

The effective management of the GAB to ensure its sustainability is the key objective of
the rehabilitation of flowing bores in the Northern Territory portion of the Great
Artesian Basin (GAB).

I.2 Significance of the GAB to the Northern Territory

The GAB underlies 85,000 square kilometres of the southeast corner of the Territory.
The amount of water stored in the GAB aquifer in the Territory has been estimated to be
1,000 million megalitres. Recharge to the GAB aquifer in the Territory is estimated at
about 30 megalitres per day, or 11,000 megalitres per annum (ML/a).

In the arid areas of the Territory that are underlain by the GAB, water from the GAB is
the only reliable source of water, supporting human activity as well as a range of unique
ecosystems. GAB water is important for both aboriginal communities and pastoralists;
they rely on it as their primary source of drinking and stock water.

About half of the GAB in the Territory is artesian. A little over half of the sub-artesian
part has confining beds present, while the outer fringe contains recharge or intake areas

where ephemeral rivers and associated shallow aquifers flow across the GAB outcrop
and sub-crop. See the hydrogeological map in Matthews (1996).

All productive consumptive use is from the sub-artesian parts.

Recharge that occurs in the Territory is believed to sustain alnge proportion of the
spring flow at the Dalhousie Springs complex in Wiltjira National Park. Aborigines
have a long association with natural flows from the GAB and more recently
communities such as Finke (Apatula) rely on GAB water.

The location of Dalhousie springs is shown on Figure L as the concentration of springs
immediately below the Northern Territory / South Australian border.
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1.3 Bores in the Great Artesian Basin in the Northern Territory

Within the Territory 9 bores have been drilled into or through artesian pafis of the GAB
(Matthews 2005 lists 8 of these, the ninth is Etingimbra No 1 approximately 15km SS'W
of McDills). Seven were petroleum exploration holes as shown in Table 1; six of those
were plugged on completion and do not require rehabilitation; McDills is the seventh.
The2 non-petroleum bores are Anacoora and Dakota.

Within the Territory there are numerous bores in the sub-artesian fringe and recharge or
sub-crop area of the GAB. Matthews (1996) shows these areas and the distribution of
water bores within them.

There are possible issues of inter-aquifer contamination arising from inadequate bore
construction in the sub-artesian fringe. These issues are not addressed in this report.
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Petroleum
WellNo.

Well Name Latitude Longitude Completed Depth
(m)

Operator Status

22* McDills No. 1 25 43 50 135 47 25 5/09/1 96s 3,204 Amerada
Petroleum

Abandoned

23* Hale River
No. 1

25 15 48 136 43 36 11 111 fi966 1,732 Amerada
Petroleum

Abandoned

48 Colson No. 1 25 57 45 136 40 00 1311211978 2,432 North
Broken Hill

Abandoned

50 Thomas No.
1

25 51 29 137 38 25 9/1 1/198'l 2,613 Argonaut Abandoned

126 Poeppels
Corner No. 1

25 47 36 137 57 06 2210911984 2,590 Arco Abandoned

205 Beachcomber
No.'l

25 22
43,89

137 48 8.5 1411111988 1,829 Beach
Petroleum

Abandoned

230. Etingimbra
No. 1

25 51

26.63
135 45
09.67

2010111990 1,006 Horizon
Operating
Comoanv

Abandoned

Table 1: Extract from Northern Territory Petroleum Database for the Great Artesian Basin
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'1,.4 Boresrequiringrehabilitation

The three bores which were uncontrolled - Anacoora, Dakota and McDills - are located
to the north-north-east of Dalhousie Springs, just above the NT / SA border, as shown
on Figure 2. The three bores had been flowing into pools in the Simpson Desert for
many years at a total rate of up to 17 megalitres per day, or up to half of the estimated
recharge rate to the GAB in the Northern Territory.

The three bores are located on aboriginal owned land. When drilled all were on Crown
Land. Most of the pre-rehabilitation flow was coming from McDills Bore, a petroleum
exploration bore drilled in 1965.

The primary objective of the project was to eliminate wastage of groundwater and assist
in maintaining artesian pressure.

The secondary objective was to provide water for possible outstation and community
requirements, and for any environmental needs which were identified.

1..5 Natural Heritage Trust funding

A new project application to the Natural Heritage Trust was submitted in 1997 seeking
a total of $276,000 NHT funds for a four-year project. The project summary as

originally submitted for NHT funding is as follows:

There are three uncontrolled artesian bores (Anacoora, Dakota and McDills) in the portion of the

Great Artesian Basin in the Northern Territory. These bores flow to waste and create swamps in a
naturally arid environment. The project will rehabilitate the uncontrolled bores and allow the flow
to be reduced to that which is requiredfor community water supplíes and any assessed conservation
values. Bore repaír is the first step toward eliminating waste and thereby removíng a cause of land
degradation.

Overuse ofthe resource hqs led to pressure andflow loss and cunent rates offlow are
unsustainable. The bores are upgradient ofthe uníque Dalhousíe Springs complex(north-eastern
South Australia) and continued wastage may affict this area.

The project supports regional development as new índustry will rely on artesian water and some of
the water saved may be available on a sustaínable basis for future use. The project is part of an
interstate inítiatíve with complementary projects operating in Queensland, New S'outh Wales and
South Australia. The project has strong support from the Northern Territory GAB Advisory
Commíttee.

The application was approved in late 7997 and work commenced ìn May 1998.

Further financial details are included in Section 7.

1.6 Summary of outcomes

Both Anacoora and Dakota bores had deteriorated to the extent that when project work
started, no surface flow existed at either. In both cases access to the hole was re-
established and attempts were made to cement inert casing into the old hole.

Anacoora rehabilitation was unsuccessful in re-establishing a (controlled) flow. The
leakage of artesian groundwater into overlying formations is now believed to be
insignificant.
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Dakota rehabilitation was unsuccessful however after works there is no flow to the
surface. Subsequent monitoring will be required to confirm whether or not artesian
flows have been substantially limited.

Before rehabilitation, McDills bore was still flowing vigorously into a swamp three
kilometres long. Rehabilitation was successful in establishing headworks able to control
the groundwater flow. Rehabilitation was not able to fully eliminate the possibility of
inter-aquifer mixing which may be occurring below the depth reconstructed during
rehabilitation.

10



o

a

Section 2 - STAKEHOLDER LIAISON

The principal stakeholder groups are:

The Central Land Council representing aboriginal landowners constituted as the
Pmer Ulperre Ingwemirne Arlethene Aboriginal Land Trust.
The Great Artesian Basin Consultative Council representing the interests of best
management of the overall Basin.
The Northern Territory Great Artesian Basin'Water Advisory Committee
representing the interests of residents and industries in the Territory portion of the
Basin.

In April 1997 the original NHT application stated the objectives of the rehabilitation
project as:

¡ To reduce flow to that requiredfor community water supplies and any assessed
conservation values.

o To equip the bores with headworks to allow aflow sfficient for small outstation-type
developments to occur at each bore.

The Northem Territory Great Artesian Basin'Water Advisory Committee endorsed the
application.

In September 1998 after the project had been approved, the'Water Advisory Committee
noted that "The general opinion of aboriginal residents surveyed was:

possible reconstruction should allow for a controlled flow if required in the

future. Thereþre attempt to rehabilitate with headworks, and leave flow
shut offunless needed sometime in the future.

consumption, and the wetland which has developed is not natural.

and that the CLC would provide formal advice in due course."

In March 2001 the Central Land Council advised:

"With respect to the Traditional Owners' wishes for the rehabilitation of all three bores,
the CLC has instructions that the rehabilitation work should be undertaken to result in
the maximum possible flows being potentially available. The actual flows available
immediately from each bore would preferably be enough to supply outstations at
Anacoora and Dakota and an emergency supply at McDills."

The CLC also acknowledged that difficulties during work-over could require the
plugging and abandoning of one or more of the bores.

Traditional owners, through the CLC, approved all planned access and site works in
advance of each year's field program.

a
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Section 3 - OVERVIEW OF PROGRAM

3.1 Locality and logistics

Figure 2 shows the locations of the bores. Access from Alice Springs is along 215kmof
bitumen to Kulgera and 326km of unsealed public roads to the Dakota turnoff then 10

km of private tracks to Dakota and a further 25km to McDills. The turnoff to Anacoora
was some distance west of the Dakota turnoff then along approximately 15km of new
tracks and existing seismic lines.

The final 10 km into Anacoora and 15 km into McDills are through sand-dune country
which required a dozer or a large-tyred loader to pull the drill rig and support trucks
through.

Where possible, field work was programmed for the cooler months of late autumn
through early spring.

3.2 Timelines

The original time-line was:

o 1998 - initial field reconnaissance and planning
o 1999 - Anacoora rehabilitation
o 2000 - Dakota rehabilitation
o 2001- McDills rehabilitation

The actual time-line was

. 1998 -o 1999 -. 2000 -
2001 -

a 2002 -

initial field reconnaissance and planning
Anacoora rehabilitation
following record summer rains, access was not possible except for
checking
following another wet summer, access was not possible except for
checking
McDills and Dakota rehabilitation
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Section 4 - ANACOORA BORE

4.1 History of Anacoora bore

Anacoora Bore has the most detailed lithological and water quality record available for
any bore within the Northern Territory section of the Great Artesian Basin.

Waldron (1916) described Anacoora bore - "In the midst of some 300 square miles of
sandhills Anacoora bore was sunk by the South Australian Government in 1898. The
bore was an experiment to test the country for artesian water, with a view to providing a
stock route to Queensland. The question of stocking the country surrounding the bore
was scarcely deemed worthy of consideration, and when water was located, therefore,
and an inspection of the country a few miles eastward disclosed a continuation of
sandhills, all future boring operations were cancelled, and a bore with a flow of 700,000
galions per day was left unoccupied."

The bore, which has Northern Territory registered number RN 977, was drilled with a

rig constructed on site, parts being carried in by camel, and was completed using casing
delivered from England. The driller's log, including daily progress reports, is retained
on the bore data file.

Construction details are well-documented (WRD report Rooke 44l199l particularly
Figure 7). Total depth was 381 m with artesian water struck at346 m and casing set to
363m. The 1898 completion flow converts to about 37 Lls and drilling records record

the groundwater temperature as 57oC. TDS from the open hole was approximately
2,800mglL; after casing was run the TDS was approximately 750m9/I-. Pressure head at

first water strike was recorded as 11.3m; no record of completion head has been found.

In 1990, flow was estimated as 0.3 L/s and recorded temperature 54.6oC with total
dissolved solids (TDS) of 860 mg/L.

In 1991, flow rate was estimated as 2Lls, temperature was 55oC and TDS was 915
mg/l-.

In 7996, flow was estimated as 1 L/s and TDS was 889 mgll,.

By July 1999 when the rig arrived on site flow was measured as 0.6 L/s.

4.2 Optimum rehabilitation

Ideally the bore would be reconstructed to its original condition, with inert casing set at

approximately the same 363 m depth of the original bore, and cemented back to the
surface.

4.3 Preliminary investigation

Site access had been arranged beforehand with the Central Land Council and was
mainly along existing seismic lines.

Access to the area for the driliing rig was established by constructing one short track
north from the road between Mt Dare and Purni, then over Horse Hill, then following
the existing north-south seismic line running from the Finke River near Horse Hill for
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eleven kilometres and then via an intersecting seismic line running east for two
kilometres to the bore site. Access was difficult due to soft sand, and was made possible
with the assistance of a D6 dozer hired from New Crown station to tow the drill rig over
the dunes.

Pic: Access to Anacoora Bore along Seismic line

The condition of the bore prior to this project was that no surface casing was visible. A
rusted 4-inchpipe was lying horizontally at the surface with a trickle of warm water
coming from it and around it.

An attempt to enter the bore with geophysical logging tools in December 1998 revealed
a complete blockage between 5 & 8 metres, with the flow probably coming up an

annulus and into the 4-inch surface pipe from which the small flow was issuing.

4.4 Adopted approach to rehabilitation

Practically, it was recognised that after 100 years the original casing was expected to be
severely deteriorated, definitely not structurally reliable, and reconstruction to total
depth was unlikely to be possible. It was likely that parts of the Rumbalara shale
formation had collapsed into the hole. The aim of the reconstruction was therefore to
run stainless steel casing to as great a depth as possible, ideally to the depth of 200m but
at least into fresh Rumbalara shale, and then to cement the stainless steel to the
surrounding fresh rock. The shale is known to be relatively impermeable, so leakage
into the shale should be much less than the leakage which would occur if groundwater
was flowing into near-surface sands. The cement at bottom of the stainless steel was to
be drilled out to re-establish artesian flow and a control tap and protective fencing set up
at the surface.

4.5 Anacoora field work
'Work commenced on site on3l7l99. Drill Rig No. 22 (a top-head drive rotary rig) was
used, and borehole logs run when needed during the work.
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On arrival, the flow rate from the bore was 0.5 L/s. Pits were dug at the out-flow and
lined with plastic in order to establish a store of water.

A firm pad for the drill rig was constructed with the use of bags of Rip Rap (a sand &
cement mix product). A 2-metre length of 2l3mmbore casing was run over the bore
and cemented in to provide a suitable flow line.

Work-over commenced with a3 718" rock roller bit. Returns contained pieces of wood,
tree roots and decomposed steel casing. At 36 metres there was a flow rate of
approximately 1 L/s.

The bore was cleared out to 218 metres (some 120 m above the Rumbalara shale /
Algebuckina (De Souza) sandstone contact). At that depth, flow increased to 11 L/s
This was allowed to flow over night to obtain a good storage of water.

The following day the geophysics tools were run into the hole. A dummy probe stopped
at 150m and the caliper log only went to 92m.The caliper showed the hole to be in
extremely bad condition with sections of casing corroded away.

Attempts to re-establish open hole to 278m failed with the hole condition progressively
becoming worse. Polymer mud was used in an attempt to stabilise the hole. Formation
shale from around 60m began slumping causing blocking of the hole.

In order to provide headworks and some degree of rehabilitation, 90mm stainless tube
was run as far as possible - to 70m. The tubing was sealed into the shale with cement.
This construction is less than optimum. Nevertheless it was the best that could be done
in the circumstances.

The increase in flow around 200m suggests that the hole had been effectively blocked at
that point by slumped formation.

Final flow of the bore was 0.15 L/s. Head pressure was measured at 19 metres.

4.6 Anacoora completion details

A steel railing was run around the cemented pad. A stainless steel valve was fitted at the
borehead so that the supply can be closed offlater (eg, for periodic connection of a
pressure gauge). A stainless steel outlet pipe was run from the bore head outside the
railings, and the sma1l supply was left to flow freely to the existing water hole.

Date Flow rate (L/s) Shut in
pressure (kPa)

27 Mav 2002 180

28May 2003 Initial 1.5 L/s, 0.03 L/s
after 15 min

200

02 Ausust 2006 196

A diagram of the final construction is in Appendix 1. Results of water chemistry
analyses are in Appendix 2.
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Pic: Anacoora Bore Construction June 2000

4.7 Possible future uses

There is little hope of recovering Anacoora to fullflow, since the formations are

unstable, and fall into the hole. Reconstruction to major flow would need another
drilling method, redrilling the same hole. This would mean drilling out the stainiess
steel casing and carefully controlled drilling to keep inside the original hole while
holding up the fractured shale above. Cost for this exercise is likely to be similar to the
cost of drilling a new bore ($200,000 to $400,000 depending on specification and
construction method).

Samples of metal from the original casing, and a concretion from the annulus around the
surface pipe have been retained for chemical analysis if reconstruction is ever
considered.

If the head remains at 19 m then the bore is sufficiently open to the aquifer to retain as a

pressure monitoring point. ffpressure is significantly lower, then Anacoora has no use

for monitoring or for water supply, and we should consider further cementing.

l;4ay 2002 - flow was only 1.3 litres per minute (0.02 L/s) with dead horses in the area

of the pool- take pressure reading and flow was shut off, forcing horses to go

elsewhere. Pressure was 180kPa.

}l4ay 2003 - Shut-in pressure reading was 200kPa: pressure readings seem to be fairly
constant, showing that the aquifer remains open and the aquifer pressures may even be

rising after the three bores have been controlled.

4.8 Review of Anacoora rehabilitatio

The attempt to rehabilitate Anacoora Bore was unsuccessful in establishing a significant
flow. A 10L/s flow had been achieved at the stage when the hole had been cleaned out
to depth of 218m, but this flow was lost when further attempts were made to work in the
hole. Loss of flow and blockage are most likely caused by slumping of the Rumbelara
shale. This slumping could have happened as a result of the original casing failing for
one of three reasons:

o Damage to original casing by running logging tools or during pull-out of the
drill-rods

o Upward flow of water tearing the casing
. Changes in pressures after clearing the hole caused breakup of the remaining

casing
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Alternatively the casing could have already corroded completely, and the shale slumped
under its own weight, possibly after disturbance by the logging tools.

By cementing the stainless steel casing to the surrounding shale, upward losses of GAB
groundwater have been contained. Losses into the sand and limestone bands within the
shale but below the cemented casing are expected to be minimal, and the rehabilitation
has been successful in restricting wastage.

In similar circumstances of attempting to recover flows in GAB bores with very old
iron/steel casing, a good artesian flow coming from below the impervious shale should
be considered as successful recovery, and the stainless steel casing should be run
immediately, then cemented and the plug drilled through.

Pics: Anacoora Bore subsequently
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Section5-DAKOTABORE

5.1 History of Dakota bore

No construction data or geological records exist for Dakota bore (designated RN
I2ßD. There is no knowledge of the drilling date, purpose, or original flow - total
depth is stated as 1600 ft ( 488m) on the bore data file, but the information on file is
clearly not original.

In 1986 flow into a significant artificial wetland formed partly by bunded earthworks
was estimated as 20L/s. In November 1988 the flow was estimated to be between 5 &
10 L/s. The temperature was stated to be 54'C. In 1990, the wetland was still present

around the bore and athel pines had established along bunds; the estimated area of the
wetland was 4 hectares. In May 1995 no flow, nor any sign of the bore-head, were
visible at the surface and the wetland had dried up.

'When 
the hole and water supply disappeared, a two-metre crater was left. Local lore

holds that gelignite was detonated in or near the bore.

A shallow hole (used later as a monitoring bore) was drilled 15m away in 1994 (on
behalf of PidanjatjaraCouncilby"Punch"Hall-RN 16609) toabout20mdepthandat
a depth of 8m encountered hot water (50"C) which did not flow to the surface. This
suggests that a significant quantity of artesian water was still flowing from the top of the
residual, buried casing of Dakota Bore into shallow alluvium. Hall drilled other holes
to the same depth 200m and lkm distant; that at 200m encountered water at 1m greater

depth. There are no records in the NT database for that at 1km.

The athel pines were still vigorous, and as a weed of national significance were cut
down and poisoned in 2002.

5.2 Optimum rehabilitation

The stated total depth of 488m suggests that drilling ceased shortly after first
encountering artesian fl ows.

The objective was therefore to cement inert casing at the greatest depth possible and

construct headworks to permit a continuing controlled flow. The greater the depth
achieved, the lower would be any residual inter-aquifer leakage into the confining
Rumbalara shale.

5.3 Preliminaryinvestigationsl,999

The earliest water analysis on file has TDS 1300 mgll in 1980. Most subsequent
analyses arc l285mg/L.

In December 1998, the base of the crater (approx 2m below ground level) was

excavated with a shovel, and hot water was found about 4m below ground level. The
ease of digging suggested that the shovel-hole was over the original bore.

On22-Jaly-1999 more extensive investigation was undertaken after finishing work on
Anacoora bore. The likely position of the bore was established by digging in the centre

ofthe surface crater.
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A 2m length of 400mm steel casing and 6 metres of 250mm ID casing was inserted in
the crater where the hole used to be and the earth filled in around the casing. 2l9mm
casing was inserted in the hole to 15 metres.

The hole was drilled out to 18m with a 5 5/8" bit;2l9mm casing then ran freely to
15.4m and was driven down 77.3m where resistance increased. This was postulated to
be the top of the original bore casing. An attempt was made to clean the hole out by
airlifting. The airlift brought pieces of rusted casing which appeared to be
approximately 150mm diameter, star picket fragments, and coarse sand to the surface.

'.^rD

Pic: Metal scraps recovered from Dakota Bore

Attempts were made to drill on below the2l9mm casing. Drilling went to 28m,
however sections of steel falling across the hole kept causing the drill bit to deviate
from the presumed original hole. Casing (150mm) was run to 27 .lm to provide greater
directional control for the drill string, however fresh shale fragments were returned to
the surface: it appears that the bit kicked off out of the previous ho1e. Furlher drilling
was not successful in regaining the original hole. The 150mm casing was retrieved and
work was abandoned.

A 150mm horizontal flow line was attached to the 219mm casing and was allowed to
flow unrestricted at 0.3 L/s. This flow had ceased when subsequently inspected in May
2000.

5.4 Dakota fTeld work 2002

Works commenced on the site 7-may-2002. Several attempts were made to clean out
the old casing without success as the drilling tools kept running off and creating a new
hole. A section of casing was recovered and measured: it was l2lmm OD. 219mm
casing was Íun while milling the old casing to 54 metres but attempts to mill the old
casing further were unsuccessful. The hole was drilled to 60metres. 6,000 litres of
cement/barite slurry was pumped in the hole at 60 metres which overcome the flow
(previously 1.3 L/s).

Subsequent monitoring is necessary to confirm that flow has been successfully stopped

-\
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The bore RN 16609 located 30metres to the south of Dakota Bore provides a
monitoring point for later SWL and temperature records, but due to the poor nature of
its construction can only be considered an indicator of trend.

5.5 Dakota completion details

No artesian supply has been established at Dakota, and the bore has been cemented
below surface.

Monitoring of water level and temperature in the nearby RN 16609 has continued since
completion of the work:

Date Temperature
('c)

SWL (m from
top of casing)

ll June2002 45 lt.2
0I Jaly 2002 45 11.0
2l May2003 42 tt.2
02 August 2006 38 11.7

A diagram of the final construction is in Appendix 1. Results of water chemistry
analyses are in Appendix 2.

5.6 Possible future uses

No supply has been established at the site of Dakota Bore. If the traditional owners wish
to establish a community water supply at the location, then a new bore would need to be
drilled to current standards. The monitoring bore was drilled to 30m deep, but only 13m
of casing was inserted as "soft flowing sands" caused the hole to collapse beneath that
point. The casing has no surface cement or concrete block, and is crooked at shallow
depth, so should not be used as a water supply. In any case the water chemistry recorded
for Dakota is not potable, although would be suitable for an emergency supply.
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Section6-McDILLSBORE

6.1 History of McDills bore

McDills No 1 was drilled by Amerada Petroleum in 1965 to a depth of 10,515 feet, with
outer casing 13 3/8inch and inner casing9 5/8 inch to about 1000m. Artesian water was
struck at775m. The bore was cement-plugged then the casing shot from 594 - 596m
and was completed with headworks as a water bore (designated RN 5028). It is not
known why the bore was completed in this way. Soon after completion the headworks
corroded, allowing the bore to flow freely (D. Woolley pers comm). The TDS of
2,600mglI- is higher than expected from the De Souza sandstone in the Territory. It is
believed that the water is coming from several aquifers including the more saline basal
units of the overlying Rumbalara shale.

Various estimates of flow were made: 100 L/s (1986), 200Lls (1991), 50 L/s (1998)
followed by an accurate measurement of 120 L/s in 2002. The traditional owner view,
as reported through the Water Advisory Committee, is that this bore can be completely
shut down, as the water, with 2500 mgtL TDS, is too salty for human consumption.

Pic: McDills flowing uncontrolled in 1999

An artificial lake surrounding the bore had developed, with reedbeds on the banks and
migratory birds often sighted on the water.

Before rehabilitation the "lake" had an estimated area of 300,000 m2. Assuming an

annual evapotranspiration, of say 4m (assumed higher than usual because the water was
hot) gives an evaporative loss of 1200 ML/a. The flow from the bore is more than three
times this rate (see section 6.3 below). 'Water was clearly recharging an extensive
alluvial aquifer.
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Pic: McDills before rehabilitation - flowing approx 125 litres/sec

Pic: McDills artificial wetland, before rehabilitation

6.2 Optimum rehabilitation

McDills has the largest flow of the three and is therefore the most important to control
from a water wastage viewpoint. One option was to kill the flow and cement the hole as

thoroughly as possible. It was however considered more desirable, both from the
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stakeholder point of view and as the only opportunity to establish a pressure monitoring
location in this part of the Basin, to reconstruct the bore.

Note also that McDills was drilled to a much greater depth than the other two bores, and
intersected several formations below the De Souza sandstone which is the shallowest
aquifer unit in the Territory part of the GAB. Groundwater in deeper aquifers is
believed to be of poorer quality. In particular the Crown Point sandstone, which lies
immediately beneath the De Souza sandstone, may be contributing to the flow from the
bore. The original drilling of McDills was controlled by mud. An artesian water flow
exceeded the mud head near the top of the Crown Point formation. The only water
analysis from the original drilling came from this flow, being 2,423 mg/L total
dissolved solids, although this may have been a blended sample from several depths in
the hole. Subsequent analyses on file show TDS 2,390 (in 1980) 2,420 (1986) 2,570
(19e1).

Casing was later run just beyond the bottom of the Crown Point and its annulus
cemented to a target just above the top of the Crown Point. The weight of cement used,
if diluted at the standard rate of 25L/bag, would only have been sufficient to cement
150m of the 203m annulus estimated. 'We can only assume that a greater dilution rate
was used (34Llbagby calculation), or that the interval was not fully cemented.

Ideally a new cement plug would be placed in the hole towards the base of the De Souza
(717m) to ensure that no flow was coming from the Crown Point. This assumes that the
hole was completely open to cementing at that point, with no annular flow possible, or
that oil-well tools were used to cut any casing present atthat depth.

Inert casing would then be inserted some depth into the De Souza, that is beyond 463m,
and pressure cemented back to surface.

The above design has the possibility of gaining a flow of with improved water quality.

6.3 Preliminary investigations

In July 1999 an earth ramp was pushed from the shore to the bore. A four-wheel-drive
vehicle was then able to run borehole-logging tools.

There was an irregular obstruction at the surface, which prevented tools from going into
the hole easily. The hole was very rough intemally, and 43mm-diameter tools had some
difficulty in running down. Maximum depth reached by the in-hole tools was 242m;
there seemed to be a firm bottom.

In August 2000 the ramp was upgraded and a steel platform sufficient to withstand the
weight of a drill rig was constructed over the site. The earthen bank was continued to
the eastern side of the dunes to prevent water flow to the southern side of the bore.
As the wall was built completely across the swamp, flow to the south ceased. The
southern areas was dry when next visited in. All water then flowed to the north; in
April 2002the northern swamp had extended an estimated 700m. The extra area was
completely colonised by Typha species reeds.
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Pic: McDills - attempting to lower logging tool into uncontrolled bore

Pic: McDills first ramp to allow inspection and light vehicle access 1999

24



Pic: McDills Ramp across lake, no flow to south (left of picture)

Pic: McDills constructing platform for heavy vehicle access

A South Australian Government borehole camera system designed to operate in water
temperatures above 50C was contracted to run inside the bore to investigate casing
conditions. The camera showed that the original casing had badly corroded and was
severely damaged in some locations.

25



On02-08-2000 the downhole cameÍa was lowered into the bore to a depth of 340m. The
upper 100m of casing was in fairþoor condition. Holes can be seen in the casing.
From below about I20 m the casing is very badly damaged and corroded. Some sections
of casing are completely missing, where the casing is gone it can been seen that the
casing is paper thin. At 340m the operator declined to run the camera any further due to
loose casing in the hole posing a risk of entanglement.

That 13" casing was originally run to 364m, seated at the top of the subsequent l2Vt"
hole. It may be that we were seeing the top of a23m section where casing debris was
"piling up" at the hole reduction. It is a pity that a dolly or spear was not run to clear
this, to see if the camera could then go further: the assumption that the hole was not
accessible below this point constrained further thinking about rehabilitation design
options.

1n2002 a hydrographic crew accurately measured the outflow where it was confined to
a single channel within 10m of the bore. The average flow was 120 L/s, that is 10

ML/day or 3,800 Ml/annum.

Pic: McDills - Flow gaug¡ng after platform constructed

6.4 Adopted approach to rehabilitation

The video log showed that the cementing of the 13" casing was good, and that the hole
will be sound to 364m where the 13" was seated. The top of the De Souza is at 463m,
overlain by transition beds (top 438m), overlain by Rumbalara Shale (top 3lm) finally
overlain by quaternary alluvium.
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It was therefore decided to pressure-cement fibreglass casing into the shallowest / most
extensive section of 13" where the 9" was absent.

Data from the video log and the flow measurement were used to refine calculations for
mud densities and quantities and calculate upper and lower bounds for the quantity of
cement needed.

6.5 McDills field work

Drill rods of over-sized internal diameter were run to 340m. Two mud pumps were
coupled to a manifold on the top of the drill string to pump 12,000litres of 1.65 SG
barytes-bentonite mud which stopped the artesian flow and caused a flow of water from
the swamp back down the hole on top of the mud.

The drill string was retracted to 180m and a temporary plug of 1,500 litres of cement /
5Tobentonite slurry was pumped to form a plug calculated to be 20m long. When the
cement had set, it was located with the drill string at 199m.

A 193m casing string was run, consisting of 2lm of plain steel casing at the bottom,
2.5m of stainless steel casing at the top, and the balance l2lmm ID fibreglass. The
bottom steel section included a drillable connection for the drill string to deliver the
pressure cement, a non-return valve, slots for the cement to flow to the annulus, and a
drillable leader to guide it down the hole.

Two metres of 650mm surface casing was placed to bring the completed bore-head up
to the level of the platform which had been constructed, ensuring that all headworks are
well above natural surface.

11,000 litres of cement / 57o Bentonite slurry was pumped through the cement shoe to
pressure cement the new casing in place. Good-quality cement returned to the surface
up the annulus, also filling the surface casing and overflowing to further stabilise the
final pad. The quantity of cement used to fill the annulus suggested that 60m of the 9" -
13" annulus had still been intact. This is consistent with drilling records of 40 sacks '

cement being pumped down the annulus when the bore was originally completed.

The base of the casing string and the cement plug were drilled out, with the bottom of
the cement plug and being at208.7m, and mud bailed from an initial 20m down the hole
before artesian flow was re-established. The following morning the bore was flowing
at approximately 50 L/s through a 100 mm outlet.

6.6 McDills completion details

A diagram of the final construction is in Appendix 1. Results of water chemistry
analyses are in Appendix 2.

Headworks consist of a 5" full-flow stainless steel knife valve with a locked, heavy steel
protection cap. A 25 mm orifice in the top flange provides a primary flow restriction,
further controlled with a 40 mm gate valve before flowing 130 m through 40 mm
stainless steel pipe to establish a small wetland area.
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Pic: McDills headworks after rehabilitation

Pic: McDills headworks after rehabilitation

'Water level in the swamp dropped 150mm in the first 66 hours after artesian flow was

killed. This is far in excess of evapotranspiration, confirming that recharge into shallow
alluvium was significant.
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Date Flow
through 100

mm outlet
(L/s)

Temperature
('c)

Conductivity
(uS/cm)

Shut in
pressure

(kPa)

Controlled
flow to

wetland (L/s)
and area

25 ll¡4av 2002 6T 60 5300 280 5.5
09 ltne2002 57.5 6000 at 57.5"

5080 at 32"
280 5.5

27 May 2003 59 300 8 (0.15Ha)

02 August 2006 58 308 8 (0.75 Ha)

6.7 Possible future uses

Good for horticulture, eg dates, but very remote.
OK for emergency use.

Not suitable for long-term potable consumption.
Being used by large herds of camels, herds of horses, and numbers of cattle with
Andado pastoral lease ear tags.

Pics: McDills outlet to maintain smallwetland habitat:

2002 2008

2008
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Section 7 - FINANCIALS

Total cost of $500,000 -

$ 255,408 Commonwealth government component
(As per NHT funding), includes:

o materials
o miscellaneous hire costs (including down-hole camera)
o field costs (travel allowance)
o field costs (overtime)
o plant hire costs

$ 215,408 Territory government component
Compared with $ 112,000 estimated in the NHT application.

o field costs (salaries of project managers and supervisors)
o travel and vehicle-hire costs for project managers
o miscellaneous project management, reporting etc costs

$ 40,000 CLC and traditional owner consultation costs (in-kind contributions).
As per NHT application estimate.
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Section 8 - CONCLUSIONS & RECOMMENDATIONS

3.L Outcomes of NHT project

None of the reconstructions were ideal

The overall aim of significantly reducing wastage of water and of artesian pressure was
achieved.

8.2 Ownership

Ownership of all bores should remain with the Northern Territory Government. The
Government would then continue to be responsible for maintaining the headworks of
Anacoora and McDills, and monitoring pressures and water levels. The Controller of
'Water 

Resources can issue specific use licenses under the Northern Territory'Water Act
for use of water from any of these bores by any user, including an Aboriginal Land
Trust, if the requested.

8.3 Recommended maintenance

Headworks of Anacoora and McDills should be inspected annually, valves operated,
and pressures taken as part of the regional monitoring program. Any significant changes
in condition, or in aquifer pressures should trigger further assessment and appropriate
action.

8.4 Recommended monitoring

McDills is the most reliable source for continual pressure data of the GAB aquifers in
the Territory, although it represents a mixture of aquifers.

Some estimate should be obtained of the relative heads in the De Souza and Crown
Point formations. If they are significantly different, then there is little point in
monitoring McDills UNLESS the head measured is in line with expectations for the De
Souza.

Anacoora, which presumably taps only the top aquifer, would be a good monitoring
point if the bore remains open.

Annual pressure data records are recommended, and visits to the bores should be
integral to the Territory government groundwater monitoring program.

The water level and the temperature of the shallow bore adjacent to Dakota bore should
continue to be monitored. ff there is no decline in these, then it must be concluded that
leakage is still occurring, and consideration be given to a further attempt to shut off the
underlying flow.

8.5 Other recommendations

The constructions of the other abandoned petroleum bores in the Territory's portion of
the GAB (table 1) should be assessed for risk and the assessment and construction
diagrams placed on file.
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APPENDIX 1 - BORE CONSTRUCTION DIAGRAMS

JJ



RN 977 Anacoora Bore

Fence

Stone-Works

88.9 mm OD Stainless Steel Casing

Cement Grout

142 mm lD Steel Casing

40 mm Gate Valve

Open Hole

Ground Level

48.5 m

71.1 m

363 m

381 m
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RN 12431 Dakota Bore

Bore Capped

Ground Level

250 mm Steel Casing

4m

Cement Grout

Cement Grout

202mm lD Steel Casing

59.8 m

487.8 m
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127 mm lD Stainless Steel

RN 5028 M'Dills Bore

40 mm Stainless Pipe €
'150 mm Gate Valve *

ô09 mm OD Steel Casing

Cement Grout

508 mm Steel Casing

10.4 m

5% Bentonite/Cement Grout

336.6 mm Steel Casing

364.5 m

244.4 mm Steel Casing

918.9 m

+ 40 mm Gate Valve

2.5 m

New Ground Level - 2. m

Orignal Ground Level

'127 mm lD FRP

,rrr l
127 mm lD Steel Casing

tse.oom *

3204.9 m

- 

222.3mm DrilledHole
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2 _ V/ATER

The most recent major ions analyses for all 3 bores follow

Full scans (ICPMS) are available for Anacoora and McDills only, and may be found on
the bore data files.
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CHE,MNORTH

REPORT CODE DW03383

Methodologyr

Analysis

Analytical
Method Digest Technique

Accuracy /
Precisíon

Detection
Limit

Data
Units

Ag
AI
As

Au
B
Ba

Be

Bi
Br
Ca

Ca

cd
Ce

Co
Cr
Cs

Cu
Dy
Er
Eu
Fe

Fe

Ga

Gd
Ge

Hf
Hg

Ho
I
In
La
Li
Lu
Mg
Mg
Mn
Mo
Nb

Silver

Aluminium
Arsenic
Gold
Boron
Barium
Berylliurn

Bismuth

Bromine

Calcium

Calcium

Cadmium

Ce¡ium

Cobalt

Chromium
Caesium

Copper

Dysprosium

Erbium

Europium

Iron
Iron
Gallíum
Gadoliniurn

Cermanium
Hafnium
Mercury
Holmium
Iodine

Indium
Lanthanum
Lithium
Lutetium
Magnesium

Magnesium
Manganese

Molybdenum
Niobium

w2l0M
v/210M
\r/210M
w210M
w2l0M
w2r0M
w2l0M
w210M
w2l0M
w210M
w2l0I
w2l0M
w210M
w210M
w2t0M
w2l0M
w2l0M
w2l0M
w2l0M
w2l0M
w210M
\ry2101
rw2l0M

w2l0M
w2l0M
w2l0M
w2l0M
v/210M
v/210M
w2l0M
v/210M
v/210M
w2l0M
w2l0M
w2r0r
\¡/210M

w210M
v/210M

v/210
v/210
w2l0
w2l0
w210
w2l0
w2l0
ìw210

w210
w2l0
w2l0
1W210

v/210
\M210

w2l0
w2l0
v/2r0
w2t0
w2r0
rü/210

rw2l0

w2l0
w2l0
v/210
rw2l0

w2l0
'w210

w2l0
w2l0
w2r0
rw2l0

v/210
w2l0
w210
rù/210

w2l0
w2l0
w2l0

ICPMS

ICPMS

ICPMS

ICPMS

ICPMS

ICPMS

ICPMS

ICPMS

ICPMS

ICPOES

ICPOES

ICPMS

ICPMS

rCPMS

ICPMS

ICPMS

ICPMS

ICPMS

ICPMS

ICPMS
ICPMS

ICPOES

ICPMS

ICPMS

ICPMS

ICPMS

fCPMS

ICPMS

ICPMS

ICPMS

ICPMS

ICPMS
ICPMS

ICPMS

TCPOES

ICPMS
ICPMS

ICPMS

ACC+I0%
ACC+I0%
ACC+IIYo
ACC+10%
ACC+IO%

ACC*10%
ACC*I0%
ACC+I0y"
ACC*IO%

^cc+t0%ACC*I0%
ACC*IO%
ACC*l0%
ACC+I0%
ACC+IOYo

^CC*I0YoACC+10%
ACC+10%
ACC+IO%
ACCÈIO%
ACC+|0%
ACC+10%
ACC+IOYo

ACC+IOVo

ACCIl0%

^CC+IOVoACC+10%
ACC+10%
ACC+IO%
ACC+10%
ACC+IOVo

^CC+IÙYoACC+10%
ACC+10%
ACC+10%
ACCIIO%
ACC+IOyo

^CC+I0Yo

0,01

0.05

0.05

0.01

0.5

0.02

0.05

0.01

I
l0

100

0.02

0.01

0.01

0.1

0.01

0.0t
0.0t
0.01

0.01

20

50

0.0r
0.01

0.05

0.01

0.02

0,01

5

0.01

0.01

0.05
0.01

t0
100

0,0 t

0.01

0.02

ILÙL

FtÙL

ttÙL
þúL
þgL
ttg/L
púL
pgL
þgL
ItgL
þgL
velL
$c/L
þglL
pglL

ILyL
þgL
ltg/L
þelL
þúL
pgL
FLgL
pclL

ttÚL
pelL

þclL
púL
velL
þgL
þúL
þúL
þglL
pclL
pgL
pgL
FEIL
þgL
þúL
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Nd
Ni
Os

Pb
Pd

Pr
PI
Rb
Re

Ru

sb
Sc

Se

Sm

Sr
Ta
Tb
Te
Th
Ti
TI
Tm
U
v
\il
Y
Yb
Zn
Zr

o
Rf$ q]-i

CHE,MNORTH

REPORT CODE DW03383

Methodology:

Analytical
Method Digest Technique

Accuracy /
Precision

Detection
Limit

Data
UnitsAnalysis

Neodymium

Nickel
Osmium

Lead

Palladium

Praseodymium

Platinum

Rubidium

Rhenium

Ruthenium

Antimony
Scandium

Selenium

Samarium

Strontium

Tantalum

Terbium

Tellurium
Thorium

Titanium
Thallium
Thulium
Uranium

Vanadium

Tungsten
Yttrium
Ytterbium
Zínc
Zirconium

w2l0M
w2lOM
w2l0M
\À/210M

w210M
w2r0M
v/210M
w2r0M
w2l0M
w2l0M
w2l0M
w2t0M
v/210M
w2l0M
w210M
w210M
v/2r0M
w2l0M
v/210M
w2l0M
w2l0M
w2l0M
w210M
w2l0M
w2l0M
w2l0M
w2l0M
w2l0M
v/210M

w2l0
'rü210

w2l0
v/210
w2l0
w2t0
'w210
v/210
w2l0
v/210
w2l0
w2l0
w2l0
w2l0
w2l0
w2l0
v/210
w2l0
w210

v/210
w210
w210
w2t0
w2l0
w2l0
w2r0
w2l0
w210
w210

ICPMS

ICPMS

ICPMS

ICPMS

ICPMS

ICPMS

ICPMS

ICPMS

ICPMS
ICPMS

ICPMS

ICPMS

ICPMS

ICPMS
ICPMS

ICPMS

ICPMS
ICPMS

ICPMS

ICPMS

ICPMS

ICPMS

ICPMS

ICPMS
ICPMS

ICPMS

ICPMS

ICPMS

ICPMS

ACC+IO%
ACC+IO%
ACC+10%
ACC*l0o/o

ACC*IO%
ACC+10%
ACC*10%
ACC+10%

ACC+t0%
ACC*IO%
ACC+10%
ACC*IO%
ACC+I0%
ACC+I0Yo

ACC+IO%
ACC+10%
ACC+IOYo

ACC+10%
ACC+IO%

^CC+|ÙYoACC+I0%
ACC+IO%
ACC*IjYo
ACC+I0Vo

ACC+10%
ACC+IO%
ACC+10%
ACC+10%
ACC+I0%

0.01

0.0 t

0.1

0.01

0.01

0.0r

0.01

0.01

0.0s
0.01

0.01

0.5

0.2

0.0 r

0.01

0.01

0.01

0.1

0,01

2

0.01

0,01

0,001

0.05

0.01

0.0r
0.01

0.1

0.05

vg/L
trElL

VCIL

IL/L
pglL

þüL
þEIL
trElL
!gL
þdL
þgL
þelL
pgL
}LÙL
púL
ItCIL
pglL

þgL
þglL
¡LCIL

þgL
þüL
þgL
trglL
püL
wúL
ILÙL

ILÚL

IuCIL
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REPORT CODE: DW03383

Element Ag Al As Au BBaBeBiBrCa

Scheme

Units

v/210M

IICIL

w2r0M
vdL

IVzIOM

tt{L
w2l0M

þgL
v/210M

}LÙL

v/210M

þgL
v/2t0M

ttdL
w2l0M

v{L
w2loM

FEIL

w2l0M
¡tÙL oSample ID

RIO3 LAB# 1T67 <0.1 87ó.0 105.8 0.07 23 89.40 <0.1 0.13 3 >LWR

o
fa?
F>r

z
F-
'-l

o

p
2
p
J

J
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REPORT CODE: DW03383

Element Ca Cd Ce Co Cr Cs Cu Dy Er Eu

Scheme

Units

w2l0r
þEIL

w2r0M

rglL
w2l0M W2IOM

tt{t
v/210M

vút
w210M

pgL
w2t0M

ItEtL

w2l0M
FÚL

w210M

ltÙL
w210M

tlglL ottdLSample ID

RIO3 LAB# 1167 0.06 0.3296072 0.1I 28.96 0.91 3.8 0.4t 653.80 0.26

o
t:l7
z
oFr.l
tl.

o

P
I

-0J
)
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RESOURCE PROTECTION DIVISION
WATER CHEMI STBY Í-AAORATO RY

t
ïme SarrPled

Depfl (m)FIN No.: q# o uap: êS Sg -r Sample¡:

G.S. No, G.H. (m) o G.R,

Field Temp "G: pH:Locatíon: ftd¡cøe'a sTffio-î/
RSP Proied No.:
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Botüe No.:

ïlu+ t/
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'1 
Elecf,i'cal ccnductívity
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Ø
Total dssdtæd soEds

lmg L" - dried at 1€O" C) f2540Cl 1630 ff Sspenaea sol'xJs (rng L'') [?5¿OD¡

I
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0 s i{ûy T999
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-

Ø Levels exceeC non-heahh related limils.

E Le¡¡els erceed health related limits

Eoxes marked
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NORTIIERN TERRITORY ENVIRONMENTAL LABORATORIES

REPORT CODE 8L01431

Methodolog:

Analysi.s
Analytical
Method

Accuracy /
Digest Techniquo hecision

Detection

Limit
Data

Units

Ag
AI
As
Au
B
Ba
Be

Bi
Br
Ca
cd
Ce
Co
Cr
Cs
Cu
Dy
Er
Eu
Fe
Ga
Gd
Gë
Hf
Eg
Ho
I
Itr
K
La
Li
Lu
Mg
Mn

w2l0
w2l0
w2l0
TVz10

1V210

w210
w210
w2t0
w210
w210
w2t0
w2l0
1V2r0
w2l0
w210
w2l0
\[r210
w2t0
w210
w210
w210
ïv210
\ry210

v/210
w210
w210
ït¡2t.0
wzt0
w2l0
rv210
v/210
w210
w210
1V210

0.05

0.1

0,05

0.01

0.5

0.02
0.10
0.01

I
0.1

0.02

0.01

0.01

0.1

0.01

0.01

0.01
0.01

0.01

2A

0.01

0.01

0.05

0,01

0.02
0.01

5

0.01

0.1

0.0r
0.1

0.01

0.r
0.01

IIEIL
þgtL
þEIL
þglL
)iglL
wglL
PEIL
WEIL

VEIL
ffLEIL

Fg/L
VEIL
Fg/L
PEIL
tt9+
VEIL
WEIL

ILEIL

ILEIL
uiEIL

IuEII-

þEIL
pglL

llglL
Fg/L
tlglL
WEIL

VEIL
mglL
FEIL
vslL
ILEIL
/ngL
WEIL

Silver
Aluminium
Arsenic
Gold
Bomn
Barium
Beryllium
Bismuth
Bromhe
Calcium
Cadmium
Cerium
Cobalt
Chromium
Caesium

Copper
Dysprosium
Erbium
Europium
hou
Gallium
Gâdotiûium
Germanium
IIaftium
Mercury
Holmium
Iodine
Indium
Potassium

[¿nthanum
Lithium
Lutetíum

Magnesium
Mangauese

v/2r0M
w210M
w2l0M
w210M
w2l0M
1V210M

w2l0M
w2t0M
1V210M
1V210I

w2l0M
w210M
w2l0M
w2loM
W2lOM
w2toM
w210M
w2l0M
w210M
w2r0M
\ry210M
w2l0M
w210M
w210M
w210M
rv210M
w2t0M
w210M
w2l0I
ït/210M
w210M
w2t0M
w2r0r
w210M

ICPMS
ICPN,fS

ICPMS
ICPMS
ICPMS

ICPMS
ICPMS
ICPMS
ICPMS
ICPOES

ICPMS
ICFMS
ICPtvfS
ICPMS
IC?MS
ICPMS
IÇFMS
ICPMS
ICPMS
ICPMS
ICPMS
TCPMS

ICPMS
ICPMS
ICÞMS
ICPMS
ICPMS
ICFMS
ICPOES
ICPMS
ICPMS
ICPMS
ICPOE,S

ICPMS

ACCIlOTa
ACC*IOTo
ACCtl0To
ACCtl0Øo
ACCtl0Øo
ACC'tlOVo
ACC*,107o
ACC¡IQVI
ACC*'tïVo
ACCx,lÙ%o

ACCtl07o
ACCÉIO%
ACC*LÙ%I

ACCx,l0Vo
ACC=lÙVo
ACCIl0To
ACCrl0%
ACC¡IOVo
ACCx,lÙVo

ACCIl0%
ÃCC+L070

ACC+\07¿
ACC¡l0Vo
ACC¡IOVo
ACCtl0%
ÃCCtlOVo
ACC+lO%o

ACC¿l0Vo
ACC*,lÙVo

ACC*lÙVo
ACC+|0Øo
ACC¡I0Vo

ACC*,10%
ACQ+IQ%
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NORITIERN TERRITORY ENVIRONMENTAL LABORATORMS

REPORT CODE EL0r43r

Methodolow¡

A¡alysis
Anal¡ical
Method Digcst Tcchnique

Accuracy /
Precision

DetectÍon
Limit

Dæa
Uniæ

Mo
Na
Nb
Nd
NI
Os
Pb
Pd
Pr
Pt
Rb
Rc
Ru
sb
Sc
Se

si
Sm
s04
Sr
Te
Tb
Te
Th
Tt
TI
Tm
U
v
w
Y
Yb
7r\
ZE

w2r0M
1V2t0I
rü210M

\v2t0M
\ry210M
w2l0M
w2l0M
wzl0M
w210M
w210M
w210M
w2t0M
1V2l0M
w210M
w2t0M
w2l0M
w2l0I
vr210M
\il210r

w210M
w210M
w2l0M
w2t0M
w210M
w210M
w210M
wzl0M
w210M
w210M
w210M
w210M
w210M
w2l0M
W2lOM

\ry210
\ilz10
w2l0
w210
w210
w2l0
rv210
w2l0
w2l0
w210
w2l0
w210
rùy210

w210
w2t0
Ttr2TO

\ry210

w2l0
w2l0
w210
!v210
w210
1V210

1V210

ïy210
Mr0
w2l0
w210
w2l0
\ryz10
w210
w210
w210
1V210

ICPMS
ICPOES
ICPMS
ICPMS
ICPMS
ICPMS
IC"I\4S
IC"MS
ICFMS
ICPMS
ICPMS
ICPMS

ICFMS
ICPMS
ICPMS
ICPMS
ICPOES
ICPMS
ICFOES
ICPMS
I(PMS
ICPMS
ICPMS
ICPMS
ICFMS
ICPMS
ICFMS
ICPMS
ICPMS
ICPMS
ICPMS
ICPMS
ICPMS
ICPMS

0.01
0.1

0.t2
0.01

0.01

0.1

0.01

0.01

0.01
0.01

0.01
0.05

0.01

0.01

0.5

0,2
0.1

0.01

0,1

0.01
0.01

0.0r
0.1

0.01
2

0.01

0.01
0.001

0.05

0.01

0.01

0.01.

0.5

0.05

arglL
tÃgL
PEIL
lÌElL
þEIL
þglL
þtgL
FEIL
PEIL
WEIL

þglL
þEIL
þEIL
þgL
þEIL
|rElL
mglL
WEIL
mE[L

PEIL
ttgtL
wEtL
þgL
PEIL
þglL
PEIL
tt9lL
]LEIL
u'glL

ILE(L

WþIL
ILEIL
WEIL

FEIL

MolyMenum
Sodium
Niobium
Ncodimium
Nickel
Osmium
Lead
Palladium
haseodymirrm
Platinum
Rubidium
Rhenium
Ruthenium
Antimony
Scandium
Selenium

Sílicon
Samarium
Suþur as Suþhate
Strontium
Tantalum
Teùium
Tellurium
Thorium
Titanium
Thallium
Thuüum
Uranium
Vanadium
Tungsten '-'

Yttrium
Ytterbium
Ztnc
Zirconium

ACCtl0Øo
ACCIl0To
ACC¡107o
frc@tÙ?a
ACCttÛVo
ACC¡LOVo
ACCx,lÙ?o

ACC¡l0Vo
ACærcqh
ACCal0%
ACC+10Øo

ACCtl0To
ACCtl07o
ÃCC+lïVo
ACCtl0Vo
ACC¡l0Vo
ACCt107ø
ACC¡l0Vc
ACC+IQ%o

ACCtl0Øo
ACCIl0To
ACCIl0%
ACCtl0To
ACC+LO/o

ACC¡l0Vo
ACC¡L0%r

AQC*,107z
ACC+107a

ACC+I0%
ACCtlOØo
ÃCC*lÙVo

ACCIl0%
ACC+I070
ACCgLOVo
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NORTHERN TERRITORY ENVIROI\MENTAL TABORATORIES

REPORT CODE: 8L01431

Elemqrt

Scheme

Units
\I¡21mvl

<û.25

<0.25

\Y2IOM
ltclL

At As ,4.u BBaBeBiBrCa
\rif210M Ì\¡210M W2l0M \v210M

ttúL FC/L t¡C/L FelL

5.7 <0.ûs 609 't7.9

5_9 <0.05 635 77.8

Rr2l$ú
¡tg/L

<).25

d.25
<0.û5

<{.05

4269

4306

w210I
Írgfl-

131.1

130.1

'ivzlcDú Yf2loM
Sample ID

RNso18
RIr{5028 DUp

trglLWILFC/L

1/07/02

uffitlJ,
6.2

6.8
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NORTHERN TERRITORY EIYVIROI\MENTAL LAB ORATORTES

REPORT CODE: EI-,/01431

Element Cn Ce Co Cr Cs Cu Dy Er Eu F'e

SampleID

RN5û28
RN5ü¿8 DTJP

Scheme

Uaits
'ivzt0M

wlt-

<0.1

<).1

V¡210ùr{

<0.(F

<f.05

w210M
wlL

<).05

<0.{t5

\v210M

o:l
1.1

qrzl0M

ttÙL

2.05

LO{

TJ?zIOM

¡tglL

<0.05

<0.û5

ìtvzl0M

ttú-

r069

103?

Ëg/LwlLp8/Lw¡LtrCil.

4.99

I[¡210M W210M f¡21ür't

5.25llt'il0z
fluiloz

<0.05

<0.05

<0.05

<0.05
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