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groundwater tables (ie, zone of influence), associated disturbance to wetland and 
aquatic flora and fauna (if any). 

 Provide details of typical waterway crossings that would be constructed and likely 

impacts associated with crossing at each intended location. Consider and discuss the 

risks associated with the proximity of the proposed condensate pipeline to borefields or 
aquifer recharge zones that may supply potable water. 

 Detail the potential impacts from wastewater generated by construction/operational 
water use including translocation or introduction of non-endemic aquatic fauna and 
flora. 

Management 
 Detail safeguards and management strategies used to minimise the impacts of pipeline 

construction and operation on the hydrological features described above. In particular, 
provide details on the following: 

o Measures to safeguard surface and groundwater resources including options for the 

appropriate treatment and disposal of construction and operational wastewater, and 
discharge of abstracted water. Identify the preferred option and the selection criteria 
use.; 

o Measures to ensure the beds and banks of water courses remain stable and 
protected from the natural forces of erosion as required, incorporating preferred 
methodologies of  DLRM (Department of Land and Resource Management) where 

practicable particularly where there has been any disturbance to the bank or to the 
bed. 

o Measures to safeguard downstream water quality including appropriate 

management of any acid sulphate soils excavated and wetland crossings. 

This report discusses the potential risks (if any) caused to surface water systems (major and minor 
watercourses) and groundwater assets as a result of the construction and operation of the KGGP. 
The risks and mitigation measures discussed in this report include: 

 Land clearing for the right of way and topsoil stockpiling; 

 Disturbances to waterways due to construction activities where the pipelines cross water 
courses; 

 Negative changes to the hydrologic regime of watercourses as a result  of surface water 
abstraction to meet construction water requirements (e.g. to supply water for potable water for 
camps, dust suppression, hydrostatic pressure testing of pipeline infrastructure); 

 Increased erosion and sediment generation due to construction activities; 

 Impact on water quality due to discharge of pressure test water and sewerage effluent from 
construction camps; and 

 Fuel and chemical storage and waste disposal during pipeline construction and operation.  
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This report is structured to address the assessment of surface water and groundwater issues of the 
draft EIS. 

 
1. Section  6 Surface Water Assessment and  
2. Section  7 Hydrogeology Assessment. 
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2 ABBREVIATIONS 

ASS  Acid Sulfate Soils 

BoM  Bureau of Meteorology 

DLRM  Department of Land and Resource Management 

EIS  Environmental Impact Statement 

ESCP  Erosion and Sediment Control Plan 

GDE  Groundwater Dependent Ecosystems 

GL  Gigalitres 

GMU  Groundwater Management Units 

HDD  Horizontal Directional Drilling 

KGGP Katherine to Gove Gas Pipeline 

RoW  Right of Way 

SWMP Stormwater Management Plan 

TDS  Total Dissolved Solids 

UA  Unincorporated Area 

WAP  Water Allocation Plan 

WCD  Water Control District 
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4 PROJECT WATER SUPPLY STRATEGY 

Construction of the gas pipeline has the potential to impact on surface water and groundwater 
resources due to: 

 Extractions of water required for construction activities; and 

 Physical changes to waterways and topography along the right of way (ROW). 

Water is required for the following construction activities: 

 Potable water for construction camps; 

 Hydrotesting of pipeline; 

 HDD (Horizontal Directional Drilling) creek crossings; 

 Dust suppression; 

 Compaction of trench backfill; and 

 Washdown of vehicles and other miscellaneous purposes. 

The projected water usage for the construction period is summarized in Table  4-1. 

Table  4-1 Projected Water Usage During Construction Period 

Activity Volume (ML) Daily Demand (kL/d)

Camps Potable Water 50 300

Hydrotesting 24-46 variable

HDD 0.77 23

Dust suppression 132 800

Miscellaneous uses Minor <2

In order to satisfy the projected water usage, it is proposed to extract water from surface water 
sources where practicable and sustainable, with minor supplementary extraction from groundwater 
via existing or new bores, where practicable and sustainable.  

The Australian Drinking Water Guidelines (ADWG, 1996) states that good drinking water has a TDS 
of less than 500mg/L, and that a TDS of 500 – 1000 mg/L  is acceptable according to taste, while 
TDS greater than 1000mg/L may be associated with excessive scaling, corrosion and unsatisfactory 
taste. 

The limited water quality data available for surface waters in the Roper River Basin and other river 
basins in West Arnhem Land indicate TDS generally less than 500mg/L, total alkalinity less than 300 
mg/L and pH of 6.1-8.2. Therefore, it is anticipated that water extracted from surface water resources 
will require sterilisation and minimal treatment for potable use. 



  

KATHERINE TO GOVE GAS PIPELINE 

WATER RESOURCES ASSESSMENTS 

Document No.: 201001-00367-00-EN-REP-0005 Page 7 
Revision: 2  

 

In general, the groundwater naturally has a low pH, caused by high levels of dissolved carbon dioxide 
and can be treated by aeration as is done for the Nhulunbuy water supply (U. Zaar et. al., 1999). 
Additionally groundwater in West Arnhem Land, which represents approximately half of the pipeline 
route, has been assessed as suitable for potable use without treatment (U. Zaar, 2003). It is 
anticipated that water extracted from groundwater bores will require sterilisation and minimal 
treatment for potable use. Section 6.3.2 of the hydrogeological assessment provides further details of 
groundwater quality.  

The projected construction and camp, non-potable water use includes dust suppression, access track 
maintenance, vehicle wash-down and other ancillary purposes. It is anticipated that water extracted 
for non-potable uses, excluding hydrotest water, will not require any treatment. Hydrotest water use 
and disposal is discussed below in  6.3.2. 

If an adequate supply of water cannot be obtained locally from surface water or groundwater, it will be 
necessary to transport water from other sources. In particular, it may be necessary to transport 
potable water from Katherine and Gove if the extracted surface water or groundwater quality is not 
able to be easily treated to potable quality. 

The strategy for water supply during the construction period has not been finalised at this time due to 
insufficient information on flows and water quality available from surface water and groundwater 
resources, as discussed in  3.1.  

Additional investigations of the ‘dry’ season flow behaviour of the surface watercourses and baseflow 
from groundwater are to be undertaken in order to derive trigger and threshold criteria for appropriate 
management of extractions from surface water or groundwater sources. The additional investigations 
may include hydrologic and hydrogeologic modelling and the installation of temporary stream and 
borehole monitoring equipment to record water levels and selected quality parameters. 
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5 RELEVANT LEGISLATION  

The management and protection of water resources in the Northern Territory is controlled under the 
Water Act 2011 (hereafter The Water Act). The Water Act governs the extent to which both surface 
and groundwater can be used, and for what purpose. For example, waste discharge to natural waters 
is prohibited unless licensed under the Water Act. Waste Discharge Licences are only available in 
areas where Beneficial Uses have been declared. If waste is to be discharged to a waterway in areas 
where no such declaration has been made, the Beneficial Uses must be determined and declared 
prior to licence issue. This process is normally done in full consultation with the community and as 
such, may be prohibitive from a timing perspective. With reference to Subsection (3) of the Water Act, 
Beneficial Uses mean the uses of water. The following are Beneficial Uses of water: 

 Agriculture – to provide irrigation water for primary production including related research; 

 Aquaculture – to provide water for commercial production of aquatic animals including related 
research;  

 Public water supply – to provide source water for drinking purposes delivered through 
community water supply systems;  

 Environment – to provide water to maintain the health of aquatic ecosystems;  

 Cultural – to provide water to meet aesthetic, recreational and cultural needs;  

 Industry – to provide water for industry, including secondary industry and a mining or petroleum 
activity, and for other industry uses not referred to elsewhere in this subsection; and 

 Rural stock and domestic – to provide water for the purposes permitted under sections 10, 11 
and 14. 

Under Part 3, Division 1 of the Water Act, various stipulations are made for the control, protection and 
management of water resources. For example, under Section 22A and 22B of the Water Act, 
Beneficial uses within Water Control Districts (WCD) are described. At present the only WAP present 
on the KGGP route is in the Daly River Basin; forming the Daly-Roper WCD.  

The Northern Territory Water Act (2011) prohibits the unauthorised taking or use of surface water and 
unlicensed extraction of groundwater. Under the Act, the Administrator may, on the recommendation 
of the Minister, by notice in the Gazette, declare that a licence is not required for the taking or use of 
surface water of a class, kind, description or volume, or at a rate or for a purpose, specified in the 
notice. Additionally, the Administrator may, on the recommendation of the Minister, by notice in the 
Gazette, declare that a provision of the Act does not apply to or in relation to a bore, or to drainage 
water or waste, of a class or description specified in the notice. 
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Section 7 of the Water Act, however states that: 

 
7 Application of Act to mining or petroleum activity 

 (1) Section 15 does not apply to an interference with, or the obstruction of, a waterway if the 
interference or obstruction occurs in the course of a mining or petroleum activity. 

 (2) Section 16 does not apply to waste that comes into contact with water, or water that is 
polluted, if: 

(a) the contact or pollution occurs in the course of carrying out a mining or petroleum 
activity; and  

(b) the waste or polluted water is confined within the mining site or petroleum site on 
which the activity is being carried out. 

 (3) Subject to subsection (4), Parts 5 and 6 do not apply to an action or omission by a 
person, or to an action or omission caused, suffered or permitted by a person to be done, 
or to be omitted to be done, by another person, if the action or omission occurs in the 
course of carrying out a mining or petroleum activity. 

 (4) Part 6, Division 5 applies to the disposal underground of waste in the course of carrying 
out a mining or petroleum activity on a mining site or petroleum site if the waste is not 
confined within the mining site or petroleum site. 

Section 15 refers to the obstruction or interference with a waterway; Section 16 refers to the 
prohibition of pollution; Part 5 refers to surface water works and extraction and Part 6 refers to 
Groundwater works and extraction. 

Consequently, no licenses for extraction of surface or groundwater will be required. It should be 
noted; however, that this exemption does NOT extend to Section 16 which requires that a waste 
discharge licence be obtained prior to the discharge of any contaminated water directly into surface or 
groundwater. 
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Figure  6-1 Major Drainage Basins 
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Figure  6-2 DLRM Gauging Stations and HDD Crossing Sites 
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The average monthly runoff depths for the gauging stations are shown on Figure  6-3. Records 
indicate that 70-85% of the annual runoff of the coastal rivers occurs over the December to April 
period, while approximately 95% of the annual runoff of the inland rivers occurs over the same period. 

It is noted that the average runoff at station G9030003 for January is dominated by the January 1976 
flood period that contributed approximately 80% of the total January runoff over the period of records. 
Similarly, the average runoff at G260219 for March is dominated by the March 1980 flood period that 
yielded 50% of the total March runoff over the period of records. It is noted that runoff for any month 
in any particular year may be significantly different from the average runoff, due to the variability in 
rainfall from year to year and also due to the relatively short period of recorded data. 
 

 

Figure  6-3 Average Monthly Runoff  

 
The lag between the onset of the ‘wet’ season rainfall in November and the rise in streamflow in 
December is due to the build-up of soil moisture prior to catchment saturation and resultant surface 
runoff. Similarly, the recession of streamflow through May and June reflects the baseflow from 
groundwater as the soils drain.    

The ‘Australian Water Resources 2005’ (NWC, 2005) mapping series shows most of the 
watercourses in the Arnhem Land region as ephemeral streams, with only the lower reaches of the 
rivers being mapped as perennial streams.  It is considered that the extent of perennial streams is 
significantly under-estimated, based on the information derived from streamflow records and 
described ‘dry’ season flow characteristics for a number of locations.   

The map, ‘Water Resources of the Roper River Region’ (NTG, 2009), shows streams classified by 
their flow at the end of the ‘dry’ seasonand indicates that streams within the Roper River basin having 
catchment areas less than about 1500km2 are likely to be dry at the end of the ‘dry’ season.   
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The identified ‘permanent’ rivers crossed by pipeline are listed in Table  6-3 and shown on Figure  6-2. 
The ‘dry’ season flows listed in Table  6-3 are average flow rates based on the minimum monthly 
runoff depths plotted on Figure  6-3 and the catchment areas above the crossing site. 

Table  6-3 ‘Permanent’ Watercourse Crossings 

Stream KP* (km) Catchment Area (km2) Minimum ‘Dry’ Season Flow (L/s) 

King River 
29.5 

365 5 

Waterhouse River 
83.7 

3280 50 

Mainoru River 
209.5 

1865 185 

Wilton River 
259.5 

4505 445 

Goyder River 
360.5 

995 560 

Boggy Creek 
511.5 

135 130 

Cato River 
539.7 

80 75 

Giddy River 
571.7 

80 75 

Latram River 581.0 85 220 
 
* KP: Kilometre point or chainage along the pipeline route. Measured from Katherine moving towards Gove 

The eastern river basins are underlain by porous sandstone aquifers that have a much higher yield 
than the fractured rock aquifers underlying the central and western sections of the route. The higher 
yielding aquifers and slightly higher winter rainfall around Gove provide relatively higher ‘dry’ season 
flows in the coastal rivers.  

It is proposed to construct the watercourse crossings during the ‘dry’ season between June and 
November when the majority of streams will not be flowing.  

6.3.1 Water storages and drains 

It is considered that a number of temporary small turkey nest dams may be constructed adjacent to 
watercourses for storage of water extracted from watercourses for construction water supply 
purposes.  

All holding ponds, surface drains and other structures that are intended to store or convey water 
should be designed to minimise the potential for mosquito breeding. This can be achieved by 
incorporating a steep slope into the water, preferably greater than 30° or a 3:1 horizontal to vertical. 

The dams and ponds will also require geomembrane liners to prevent seepage and potential local 
impacts to groundwater quality, levels and flow dynamics. 
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6.3.2 Hydrotest water 

Hydrostatic pressure testing (hydrotesting) of the pipeline will be undertaken in accordance with the 
requirements of Pipelines - Gas and Liquid Petroleum Field Pressure Testing (AS2885.5:2012). 
Australian Standards 2885.5:2012 focuses on assessing the structural integrity of the pipeline and 
does not address the potential issues with the release of poor quality hydrotest water to 
environmental receptors (i.e. groundwater).  For example, biocides and oxygen scavengers are often 
required to be added to the hydrotest water to prevent corrosion of the pipeline.  Disposal of hydrotest 
water is recommended to be in accordance with Australian Pipeline Industry Association (APIA) Code 
of Environmental Practice (APIA, 2009).    

6.3.2.1 VOLUMES 

The pipeline has a nominal diameter DN300 with an outer diameter of 323.9mm and a wall thickness 
of 6.7mm; this is reduced from the original DN400 nominal diameter adopted in the EIS, yielding a 
volume of 76kL/km for hydrotest water. The hydrotesting of the HDD sections of the pipeline prior to 
installation will require relatively small, additional volumes of water (21kL) for crossings up to 300m in 
length.  

The water required for hydrotesting may be extracted from ‘permanent’ watercourses as summarised 
below in Table  6-4. The volumes listed represent the maximum volumes without re-use, excluding 
allowance for evaporation and other losses. 

Hydrotest water will be stored where required in a ‘turkey nest’ dam that may be lined with a HDPE 
membrane. The number and locations of the ‘turkey nests’ is not known at this time. It is anticipated 
that the ‘turkey nests’ will be removed following hydrotesting.  

The water may require pre-treatment with bio-degradable chemicals such as biocides and oxygen 
scavengers to prevent the growth of algae in the pipeline and corrosion inside the pipeline. 

Table  6-4 Hydrotest Water Volumes and Potential Sources 

Date Stream Pipeline Section Length (km) Volume (ML) 

Jul 2014 King River 0 – 24 24 2.0 

Aug 2014 24 – 79 55 4.2 

Aug-Sep 2014 Waterhouse River 79 – 144 65 4.9 

Latram River 592 – 603 11 0.8 

Sep 2014 Giddy R / Latram River 574 – 592 18 1.4 

Mainoru River 144 – 192 48 3.7 

Oct 2014 Mainoru River / Wilton River 192 – 297 105 8.0 

Boggy Creek / Cato River 457 – 574 117 9.0 

Oct-Nov 2014 Goyder River 398 – 457 59 4.5 

Nov 2014 297 – 398 101 7.7 
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It is proposed to hydrotest the pipeline in 11 sections, varying in length from 11km up to 117km. 
Therefore, the volumes of water required for hydrotesting range from approximately 0.8ML up to 
8.9ML. It is anticipated that hydrotest water may be re-used to test successive sections of pipeline, 
thereby reducing the volume of water required for hydrotesting from approximately 46ML without re-
use to 24ML with maximum re-use.  

It is noted that the hydrotest water volumes listed in Table  6-4 represent the volumes required with no 
re-use plus 20% allowance for evaporation losses. 

The proposed re-use of hydrotest water may result in the transfer of relatively minor volumes of water, 
generally less than 5ML, from one local catchment to another local catchment. The small volumes of 
water transferred and short durations of released hydrotest water are considered unlikely to impact 
local hydrologic behaviour significantly. 

6.3.2.2 DISPOSAL 

It is proposed to dispose of hydrotest water by land application to stable (rocky) vegetated areas to 
minimise direct impacts on surface water quality and wetland environments. If a suitable site for land 
disposal cannot be located within an acceptable distance of the pipeline or with negotiated access, 
the hydrotest water may be disposed via evaporation pond. 

It is noted that potential evaporation over the July to November period is approximately 1150mm and 
average rainfall for the same period is approximately 100mm. Therefore, evaporation ponds should 
not exceed 1.0m in depth in order to maximise the opportunity for hydrotest water to evaporate before 
the onset of the monsoon rainfall season. Therefore, the surface area of any evaporation pond is 
expected to be less than 1 ha, based on a maximum 9ML volume of hydrotest water to be disposed 
from any section of pipeline, as listed in Table  6-4. As stated above in Section 5.3.1, the evaporation 
ponds will require geomembrane or clay liners to prevent seepage and potential local impacts to 
groundwater quality, levels and flow dynamics. 

Research undertaken on the disposal of water used for hydrostatic testing of pipelines has revealed 
the following: 

 The hydro-test water contains contaminants that may require treatment prior to disposal; 

 The contaminants for new pipelines are mainly due to mill scale breakdown and unreacted; 
additives and their reaction products; 

 The contaminant levels are generally not toxic; 

 The characteristics of the disposal site play a role in determining the treatment required; 

 Special planning is required when biocides are used and when the source water itself presents 
a disposal problem; and 

 The discharge of hydrotest water is a one-off event and this should be considered when 
evaluating the potential environmental impact.  
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Treatment of hydrotest water for disposal may comprise one or more of the following: 

 Discharge onto geofabric to trap sediment and minimise erosion; 

 Holding ponds for settling of sediments; and 

 Chemical treatment and absorption of organic pollutants with activated carbon.  

The complexity of the treatment process depends on the characteristics of the hydrotest water, with 
simpler treatment generally being required for new pipelines.  

The release of water to land should be carried out in a manner that ensures: 

 Vegetation is not damaged; 

 Soil erosion and soil structure damage is avoided; 

 No surface ponding of released water occurs; 

 The quality of groundwater is not adversely affected; and 

 No release of water to any surface waters occurs. 

Table  6-5 Limits for the application of hydrostatic test water to land (CMIT, 2005) 

Parameter Limit 

pH 6.5 – 8.5 (Range) 

Arsenic 2.0mg/L (Maximum) 

Cadmium 0.05mg/L (Maximum) 

Chromium VI 1.0mg/L (Maximum) 

Copper  5.0mg/L (Maximum) 

Iron 10mg/L (Maximum) 

Lead 5.0mg/L (Maximum) 

Manganese 10.0mg/L (Average) 

Zinc 5.0mg/L (Maximum) 

Nitrogen 35mg/L (Maximum) 

Phosphorus 10mg/L (Maximum) 

Electrical Conductivity 2000S/cm (Maximum) 

The hydrotest water will be released to land for disposal in accordance with a Hydrotest Water 
Management Plan. The land disposal area should be located more than 100m from the nearest 
watercourse and the hydrotest water quality for release to land is required to comply with the limits set 
out in Table  6-5. The disposal of hydro-test water, if undertaken in compliance of comparable 
conditions is not anticipated to result in adverse impacts to groundwater or surface water resources.  

The areas required for storage and disposal of hydrotest water are to be located within the pipeline 
RoW and will be located to minimise impacts on the local environments. 



K

W

6

T
s
si

w
a
ro

T
in
d

V

6

W
re
p
a
T
w

T
so
a
lo
th
a
e
st

T
e
s
th
re
h
‘p

H
C
S
a
th

KATHERINE T

WATER RESO

Document No
Revision: 2 

 Wa6.4

The sanitary w
ite and dispo
ite sewage a

wastewater m
ppropriate se
oad transpor

Trade waste i
n accordance
isposal. 

Vehicle wash

 Im6.5

Water for con
esources wh
rogrammed 
dequate wat

The anticipate
water for cons

The estimated
ources for ex
verage depth

ocations on e
he project ea
s well as the
xtractions ar
treamflows b

The estimated
quivalent to 
urface water
hat not less t
equirements
ave no signif

permanent’ w

However, it is
Creek represe
September. T

dditional inve
he western e

TO GOVE GAS

OURCES ASS

o.: 201001-00

astewate

wastewater s
osed of in ac
and sullage tr

may be recyc
etbacks from
rted and disp

including oil 
e with ‘Guide

-down water

pacts on

nstruction pur
ere practicab
for the ‘dry’ s
ter supply ma
ed demands 
struction pur

d flows listed
xtraction of w
hs of runoff l
each waterco
ach month du
e correspond
re ‘one off’ oc
beyond the 2

d total volum
less than 1%
rcourses dur
than 80% of 
. Therefore, 
ficant negati

watercourses

s noted that t
ent 25-50% o

The planned 
estigation is 

end of the pip

S PIPELINE

ESSMENTS

0367-00-EN-R

r manag

stream will co
cordance wit
reatment sys

led for laund
m constructio
posed of at se

and grease f
elines for On-

r will be direc

n Hydrolo

rposes and p
ble and susta
season from 
ay not be ava
for potable w
poses and th

d in Table  6-6
water during 
isted in Tabl

ourse. The da
uring the con
ing monthly 
ccurrences th

2014 ‘dry’ sea

me of water re
% of the estim
ing the const
the natural fl
it is consider
ve impacts o

s.  

he projected
of the total flo
extractions m
recommend

peline from a

REP-0005 

ement 

omprise both
th statutory r
stems and th

dry and toilet 
n camps and
ewage plants

from worksh
-site Pre-trea

cted to holdin

ogic Reg

potable supp
ainable. It is 
 July to Nove
ailable from 
water for the
he potential s

6 for each of
the construc
le  6-2 and th
ata presente

nstruction pe
volume disc
hat last for le
ason.    

equired for th
mated total fl
truction perio
low in surfac
red that the p
on the hydrol

d demands to
ow in the str
may have sig
ed for those 

alternative str

 
 

h grey water 
regulations, i
he disposal a

use. Effluen
d watercours
s such as at 

ops will be tr
atment’ prior 

ng tanks for r

gime of W

ply to the cam
noted that c
ember 2014.
some stream
 temporary c
surface wate

f the surface 
ction period h
e catchment

ed in Table  6
riod, based o
harged in the
ess than six 

he project is 
ow past the 
od. NT gover
ce watercours
proposed ext
logic regimes

o be sourced
eams for ‘av
gnificant impa
streams. It m

reams or from

and sewerag
ncluding ‘Co

and reuse of 

t disposal ar
ses. The sett
Katherine, D

reated in ded
to transport 

removal of w

Watercou

mps will be ex
onstruction o
 Therefore, i

ms for some o
construction 
er sources ar

watercourse
have been de
t areas above
-6 lists projec
on the curren
e watercours
months and 

approximate
proposed ex
rnment policy
ses is availa
traction from
s and riverine

 from the Kin
erage’ condi
acts on the r
may be nece
m groundwat

ge which wil
ode of Practi
sewage efflu

reas will be lo
tled solids or 
Darwin and N

dicated treatm
off-site and 

weed seed pr

urses 

xtracted from
of the pipelin
it is possible 
of the constr
camps and n

re presented 

es considere
erived from t
e the pipelin
cted volume
nt constructio
se. It is noted
are unlikely 

ely 207ML, w
xtraction loca
y generally a
ble for enviro

m surface wat
e ecology fo

ng River and
itions during 
river ecosyst
essary to obta
ter. 

Page

l be treated o
ce for small o

uent’. Treated
ocated with 
sludge will b

Nhulunbuy. 

ment facilitie
approved 

rior to release

m surface wa
ne is 

that an 
ruction period
non-potable 
in Table  6-6

d as potentia
the monthly 
e crossing 
s required by
on programm
d that the 
to affect 

which is 
ations on the 
aims to ensu
onmental flow
tercourses w
r most of the

d Beswick 
August and 
ems and 
ain water for

 

 19 

on 
on-

d 

be 

s 

e. 

ater 

d. 

6. 

al 

y 
me, 

re 
w 

will 
e 

r 



  

KATHERINE TO GOVE GAS PIPELINE 

WATER RESOURCES ASSESSMENTS 

Document No.: 201001-00367-00-EN-REP-0005 Page 20 
Revision: 2  

 

It is also noted that the planned extraction from the Cato River in October 2014 exceeds 13% of the 
estimated discharge. It may be necessary to obtain some of the water from Boggy Creek in order to 
minimize impacts on hydrologic regime and river ecosystems.  

It will be necessary to develop appropriate management plans for the extraction of water from surface 
water in order to minimize potential impacts on hydrologic regime and river ecosystems. The 
management plans may require the installation of temporary stream gauges to facilitate monitoring of 
flows in the streams.  

Additional investigation of ‘dry’ season flow behavior of surface water resources and baseflow from 
groundwater is required to be undertaken in order to develop appropriate operating rules for 
sustainable extraction of water from surface water and groundwater resources. The adaptive 
management of water extractions is also discussed in  6.9. 
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Table  6-6 Anticipated Water Demand and Surface Water Sources (ML) 

Month Stream Total Demand Estimated Flow 

Jul-14 
King River 

7.51 70 
Aug-14 8.08 33 
May-14 

Beswick Ck 

2 177 
Jun-14 2 66 
Jul-14 2 33 
Aug-14 8.11 16 
Sep-14 2 7 
Jun-14 

Waterhouse River 
0.08 

1250 
Jul-14 625 
Aug-14 17.12 295 
Aug-14 

Latram River 7.32 
730 

Sep-14 630 
Jul-14 

Giddy River 
0.08 

700 
Aug-14 450 
Sep-14 5.01 300 
Jun-14 

Mainoru River 

2 1750 
Jul-14 

4.08 
950 

Aug-14 580 
Sep-14 20.59 500 
Oct-14 2 480 
Jul-14 

Wilton River 

2.5 2300 
Aug-14 2.58 1400 
Sep-14 2.5 1220 
Oct-14 24.74 1170 
May-14 

Cato River 

2 5680 
Jun-14 2 1130 
Jul-14 

4.08 
725 

Aug-14 470 
Sep-14 2 310 
Oct-14 34.20 250 
Jul-14 

Boggy Ck 

2.5 1190 
Aug-14 

5.08 
770 

Sep-14 510 
Oct-14 2.5 405 
Sep-14 

Goyder River 
0.11 1470 

Oct-14 13.13 1580 
Nov-14 13.13 1860 
Totals  206.8 32083 
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 Construction of an open trenched crossing. 

The relocation of the HDD crossing and deviation of the adjoining pipeline sections may be feasible 
where the unsuitable geotechnical conditions are localised and a suitable alternative crossing site can 
be located within a short distance. This option may require negotiation of an amended RoW and 
approvals from the administering authorities.  

It is considered that construction of an open trenched crossing is the most appropriate option where a 
minor deviation of the pipeline is not possible. The construction of trenched crossings is described 
below.     

6.7.3 Trenched Crossings 

Trenched crossings will be constructed at ephemeral stream crossing sites and where site 
geotechnical investigations indicate that HDD crossing of a ‘permanent’ watercourse is not 
considered practicable.  

Trenching across waterways involves in-stream excavation and pipe laying conducted within a 
temporarily dewatered section of the waterway. Protection of the works from stream flows is achieved 
by installing temporary dams upstream and downstream with a bypass channel or pump.   

Strategically located sumps allow dewatering in the ‘dry’ area where the water table is exposed. 
Water resulting from dewatering may be directed to on-site sedimentation ponds or carted to 
alternative water storage ponds to separate sediment before discharge back into the stream when 
deemed appropriate, or may be used for dust suppression or other construction purposes. 

In the event that HDD cannot be carried out at watercourse crossings with significant flow, flow 
diversion will be required. This is a modification to the standard open cut method. The technique 
involves construction of temporary dams, upstream and downstream of the crossing, and diversion of 
water around the crossing point. This creates a dry construction area between the dams. 

The two possible flow diversion techniques are: 

 Bypass flume, where flow is diverted through flume pipes to prevent siltation, which would arise 
during trenching, lowering in and backfilling. This technique is less suitable for watercourses 
with significant flows, broad channels, low gradients or permeable substrates; and 

 Dam and pump, where coffer dams or head walls are constructed above and below the 
trenched area and the work area is pumped dry. This is appropriate for low gradient streams 
with discharges of less than about 1m3/s during construction.  

Either technique could be used during periods of very low water flow if practicable, with consideration 
of short-term weather forecasting to avoid any potential for flooding during the open trench phase of 
the crossing. 

Rehabilitation will be undertaken in accordance with the Code of Environmental Practice (APIA, 2009) 
and re-contoured to match the surrounding land as soon as practicable after pipe laying and 
backfilling and bank erosion controls will be constructed or installed, where necessary. An effective 
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considered practicable. The short durations required for any diversion or temporary storage of 
streamflow for trenched crossings will minimise the impact on streamflow behaviour.   

 An adaptive management strategy will be developed following additional investigation of 
streamflow and water quality characteristics of the surface watercourses during the ‘dry’ 
season and implemented to minimise impacts on river ecosystems resulting from extraction of 
water for construction of the pipeline. 
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Figure  7-1 Proposed KGGP route from Katherine to Gove 
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Figure  7-2 Groundwater Management Units (GMUs) Pipeline Easement (Eco Logical, 2013) 
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The uppermost formation in the basin, the Oolloo Limestone forms a major aquifer similar in 
properties to the Tindall Limestone. The depth to groundwater level varies during the year, in 
response to rainfall recharge, from 3 – 25 metres.  

7.2.2 Daly River Basin – Jinduckin Formation 

The Jinduckin Formation is located within the Daly River Basin. This comprises gently dipping 
Palaeozoic Jinduckin Formation of the Daly River Basin sequence. The aquifers are present in 
fractured and karstic limestone interbeds within a section consisting mainly of siltstone. Bores in the 
limestone are capable of producing moderate yields. Water quality is generally moderate and may be 
locally brackish due to the presence of interbedded evaporite deposits. Such groundwaters are high 
in sulfate (SO4

2-), calcium (Ca2+), sodium (Na+) and chloride (Cl-). Recharge comprises both 
distributed recharge and infiltration from rivers. The Daly and Katherine Rivers cross the area and 
these receive minor discharge from the aquifers. The underlying Tindall Limestone, which comprises 
UA NT242, dips beneath the Jinduckin Formation and forms the most productive aquifer.  

7.2.3 Proterozoic Sedimentary GMUs (North East NT, Bulman & 
Adelaide River) 

With reference to Figure  7-2, extending north-east from Beswick there are three (3) GMUs, referred to 
as Unicorporated Areas (UA), of which the KGGP traverses. These are Proterozoic-aged sedimentary 
units of  the 1) North East Northern Territory, 2) Bulman and 3) Adelaide River GMUs; with 
sustainable groundwater yields of 500,000 ML, 22,000ML and 99,800ML respectively. Little is known 
of these GMUs; however, these Proterozoic units are generally gently folded with shale and siltstone 
as the dominant rock type. Aquifers associated with these GMUs are fractured systems, 
predominantly at depths of less than 100m. 

7.2.4 McArthur Basin 

The majority of the length of the KGGP passes through the McArthur River Basin which has five 
GMU’s and includes the Gove WCD. These include: 

 Gently folded Proterozoic sandstone and shale are the dominant rocks but dolomite, siltstone 
and greywacke also occur. Aquifers are the fractured rock type, mostly developed shallower 
than 100 metres. Bore yields are mostly less than 2 L/sec but higher yields occur near major 
fracture zones. Several mines use groundwater for processing and undertake varying levels of 
dewatering. Recharge is of the distributed type, probably less than 5mm/year. Discharge 
occurs via springs and into riverbeds. 

 Proterozoic dolomite comprising the Dook Creek Formation; a unit of the gently folded 
Proterozoic McArthur Basin. The aquifer associated with this formation is virtually untested but 
may contain a major groundwater resource. Recharge is of the distributed type, probably within 

                                                      
2 Unincorporated Area (UA) designated NT24 
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7.3.1 Water requirements for KGGP pipeline infrastructure: Potential 
source of groundwater  

Where practicable and sustainable it is understood that the main supply of water for hydrotesting of 
the pipeline, HDD and dust suppression is to source from surface water courses (e.g. King River, 
Goyder River etc) as identified and discussed in Sections  6.3 to  6.5.  However, as discussed in 
Section  6.11, until such time as an adaptive management strategy has been developed to better our 
understanding on the sustainability of surface water resources to provide water for the KGGP, other 
sources of water needs to be considered. Not only is additional water required to supplement 
construction activities, a good source of potable water is required for the 750 persons working on the 
KGGP Project. 

At present it is unaware if any source for drinking water has been defined. It is understood that the 
construction of the pipeline will commence concurrently at each end of the proposed pipeline network; 
where, access to potable water is more common. However, as camp facilities move during 
construction, especially away from more populated centres, the location, access and quality of water 
for human consumption becomes somewhat limited. Therefore it is proposed that sources of potable 
water may come from groundwater bores in the vicinity of the KGGP.  

Information on existing groundwater bore infrastructure along the KGGP was collated from the 
following sources.  

 Water Resources of North Eastern Arnhem Land (DLPE, 1999); 

 Water Resources of the Katherine Region and South West Arnhem Land (DLPE, 2001);  

 Department of Land Resource Management (DLRM) online NR Maps (Northern Territorty); and 

 Advice from DLRM personnel in the Northern Territory Government and from local experts 
appointed by Pacific Aluminium’s envirornmental consultant. 

 
These resources were  used to assess the occurrence (if any) of ‘existing’ and suitable groundwater 
bores which could be used as alternative sources of water; principally for human consumption.   

With reference to Figures 7.1 to 7.6 (refer  Appendix 2) and Table  7-1, a total of thirty (30) 
groundwater bores were identified. Reviews of these thirty (30) groundwater bores have indicated 
highly variable bore yields and restricted water quality results for parameters relevant for human 
health. For example, data abstracted from the 1999 and 2001 DLPE studies, shows that water quality 
results for these thirty (30) bores are incomplete (refer Table  7-1) and of little value in establishing the 
true potential for consumption.   For example, the Australian Drinking Water Guidelines (NHMRC4 & 
ARMCANZ5, 1996) provides the necessary criteria in establishing good quality drinking water. These 
Guidelines provide an authoritative Australian reference on acceptable drinking water quality, 
covering a wide range of the microbiological, physical, chemical and radiological characteristics.   

                                                      
4 National Health & Medical Research Council  
5 Agriculture and Resource Management Council of Australia and New Zealand 
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With regards to the present dataset it remains unclear as to wether groundwater can be used as a 
potable supply; however, it still may be used as a source of water to supplement construction 
activities. Additional field investigations will be carried out to ascertain the degree to which 
groundwater from ‘existing’ bores (refer Table  7-1) can be used during construction of the KGGP 
project. 
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Table  7-1 Location, bore yield and basic water chemistry of potential groundwater bores along the KGGP easement 
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 Daly River Basin - Tindall Limestone; 

 Daly River Basin – Jinduckin Formation; and 

 McArthur Basin including Gove WCD. 

Based on available information (i.e. TTP EIS, 2004), this desktop assessment has identified that there 
is a minimal risk to water quality (surface water and groundwater) as a result of the construction and 
operation of the KGGPproject. Current engineering design states that the pipeline will be buried to 
depths of 750mm below the existing terrain and to depths of 2000mm under wetlands (TTP EIS, 
2004; Section 5.4.1). Apart from those areas where the pipeline is to be installed beneath wetlands, 
the pipeline will be constructed above the groundwater table. Although groundwater, for the most part, 
is well below the final construction and installation depths for most of the year, construction is to be 
carried out during the dry season. This approach will ensure that groundwater will not be intersected 
during construction, thus negating the need for dewatering operations and appropriate management 
of dewatering effluent.  During the wet season, where water may come into contact with the buried 
pipeline in low lying areas, there maintains a low risk of the migration of contaminants to groundwater 
from the pipeline.   

7.6.1 Identified Risks 

With regards to impacts caused to groundwater sources and systems reliant on groundwater, no 
major risks have been identified; however, minor risks to water quality and quantity, and the 
biodiversity assets that rely on it, have been identified. These risks are described in more detail in 
Section  7.4; while Section  7.7 provides recommendations for further study to better assess the risks 
to groundwater as a result of the KGGP construction and operation and the development of an 
adaptive management strategy.  

However, the fundamental concerns or potential risks caused to groundwater assets are associated 
with the following site activities associated with the KGGP. These include the following and are 
addressed in more detail below: 

 Use of water sourcing from surface water courses causing over extraction;  

 Allocate suitable groundwater sources (i.e. existing bores) to supplement a supply of water for 
construction purposes (i.e. dust suppression and hydrostatic testing) and for human 
consumption. However, if bores are identified these need to be investigated in terms of their 
yield (for supply purposes), quality (as a potable supply) and ensure abstraction of water from 
these bores do not have adverse environmental impacts (i.e. impacts to nearby receptors); 

 Exposure of Acid Sulfate Soils (ASS); and 

 Introduction of chemicals (i.e. fuel spills) to water resources from surface activities. 

7.6.1.1 OVER EXTRACTION OF SURFACE WATER 

Given the scarcity of data regarding flow or recharge of surface waters from groundwater (i.e. 
baseflow), there is the potential for the over abstraction of water from surface water systems if surface 
water is to be used in the construction of the camp. Such activities of abstracting water from surface 
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water courses may potentially impact biodiversity assets that rely on natural, and not anthropogenic, 
fluctuations of water levels.  

7.6.1.2 DEFINE SUPPLEMENTAL SOURCES OF GROUNDWATER  

The availability of water sources for construction purposes and for human consumption, along the 
KGGP route, is largely unknown. Water from surface water courses has been proposed to supply at 
least some of the water for construction; however, it is not recommended that water from surface 
water is consumed by camp personnel. This study has identified a series of existing groundwater 
bores along the KGGP; however, supplied data suggests that yields are low (i.e. generally <10 L/sec) 
and quality for human consumption is largely unknown.   

The groundwater bores that have been identified in this study may be a good source of groundwater; 
however, these need to be investigated ahead of construction. The following identify the requirements 
for investigating these bores: 

 Review the potential existing bores located within a defined corridor using the NR Mapping 
Tool which identifies all bores drilled in the NT; 

 Ascertain if bores identified in this desktop study still exist (as current data extends back 
some 30 years), if they are functional and capable of producing the required yields and that 
the owners can provide authority for obtaining water supplies; 

 Provide an estimate of the capacity of each borehole to provide the necessary quantities and 
qualities of groundwater for the intended uses; and 

 Identify any health issues, and/or potential environmental impacts from the temporary 
use/consumption of the groundwater and disposal options.  

If it is established that the existing groundwater bores identified as part of this study cannot be used 
as a supplemental source of groundwater for the KGGP, there is an option of installing new 
groundwater bores. However, installing new groundwater bores is not recommended as this exercise 
may prove to be costly and ineffective (i.e. due to the variability of the local geology and likely 
requirement for deep bore construction).  If considered to be a viable option, the installation of new 
groundwater bores does not however require approval under the Water Act due to the Section 7 
exemption discussed above. 

7.6.1.3 CHANGES TO GROUNDWATER QUALITY FROM THE EXPOSURE OF ASS 

In addition to the potential risks associated with the over abstracting of water from surface water 
systems, the potential for exposing Acid Sulfate Soils (ASS) in low-lying areas (i.e. at KP ~500km and 
~570km to 603km) as a result of pipeline construction, is quite high (refer to Appendix 3; Eco Logical, 
2013). More recent ASS, Holocene in age, generally form in low-lying coastal areas (i.e. <10mAHD) 
and where groundwater levels are generally near to, or at, the surface. Therefore, in such instances 
groundwater will need to be dewatered to install pipeline infrastructure, and if ASS is present, 
appropriate measures will need to be carried out to manage dewatering effluent and the potentially 
harmful oxidation products from ASS exposure. In addition to the harmful products that could be 
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Table  7-4 Recommended further studies ahead of the pipeline construction and management strategy option 

Activity/Situation Issue(s) Management Strategy 

Surface water extraction 
(i.e. GDEs) 
(Same for surface water 
strategy) 

Excessive streamflow 
reduction 

Adverse river ecosystem 
impacts 

Monitor upstream and downstream flows and extractions using staff gauge 

Cease extraction if reduction in streamflow is excessive 

Cease extraction if water level drops excessively at critical downstream location 

Verify suitability of 
existing groundwater 
bores along the KGGP 
route 

To determine if groundwater 
is a viable source of water to 
supplement construction 
requirements  

Field investigations shall include locating groundwater bores shown in Figure 1 to 6 in Appendix 2. The field investigation 
will involve navigation to the recorded location based on GPS coordinates, photo-location, local guide or local 
knowledge. At each borehole basic data will be collected on the: 

 Existence and accessibility to the borehole; 
 Current ownership (if changed); 
 Water level; 
 Physicochemical water quality (Temp, pH, Electrical Conductivity (EC), Dissolved Oxygen (DO)); 
 Pumping infrastructure present (i.e. windmill) and its functionality; 
 Available power source; 
 Estimated water yield; 
 Bore casing material and diameter;  
 Discharge method of the pump; and 
 Potential health, safety and environmental impacts.  

If present, the groundwater bore, headworks, pump, tanks, pipelines will be photographed for potential make-good claims. It 
is recommended that the owner of each groundwater bore be contacted in an effort to collate anecdotal information and 
permission to abstract water for the uses identified above.  This may be through telephone call, email, or personal visit. A 
proforma borehole owner’s consent form will be developed under the requirements of the Principal and used in the field 
study.
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Activity/Situation Issue(s) Management Strategy 

Occurrence of ASS and 
requirement for 
groundwater dewatering 
for pipeline installation  

Exposure of ASS and PASS Undertake an independent ASS field investigation by specialist personnel to delineate the likely (if at all) occurrence for ASS 
and characterise the soils accordingly. These investigations, along with geotechnical studies will identify if groundwater will be 
need to be dewatered to install the pipeline. A detailed report based on the findings of the field investigations (and laboratory 
results – if required) will be presented in an ASS Management Plan.  

Pipeline construction Chemical leaks and spills Field investigations across all disciplines will have compiled sufficient site information pertaining to site conditions so that 
management plans can be generated to minimise the effects from chemical spills, thus contaminating groundwater (low risk)  
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Appendix 1 – Surface Water Maps 
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Appendix 2 – Existing Groundwater Bores Along The 
KGGP 
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Appendix 3 – Acid Sulfate Soils Risk Map Results 



Acid Sulfaate Soils (ASS) riskk mapping along the KGGP (Eco Loggical. 2013) 
 




