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EXECUTIVE SUMMARY

Introduction

The Tweed District Water Supply Augmentation Options Study iz baing undevtaken to
assist Twaed Shire Council in the determination of a preferred option for the

augmesntation of its watsy esources.,

The study is being undertaken in three stages:

+ Stage 1: |dentification of Feasible Options: This stage involved a review of
a¥isting reports and data in relation to Twead's water supply. including
estimates of yield of the oxisting resources and demand forecasts to identify a
list of teasible options;

= Stage 2: Coarse Screen Assossment of Qptlons: This stage involved an
investigation of the issuss and constraints associated with sach opticn against a
set of assesament criteria in order to produce a sound baszis for 2electing a
shortlist of three, or four preferred options;

+ Stage 3: Fine Screen Assessment of Options: This stage will focus on the
merits of the shortlisted cptions to analyse in more detail capital and operating
costs, timing and constraints,

This report summarises the Stages 1 and 2 investigations which are aimed at
documenting the options available to augment the water source. A long list of options
was developad with a high level assessmant undettakan to ehable each to be scored
against triple bottom line (2nvivonmental, social and aconomic) critevia to enable a
shottlist to be developed for furthey, mare detaled investigation in Stage 2 of the
project.

Forecast Water Demand

The population forecasts show that there will be steady growth of approximately 4
porcent per annum 1o a popdlation of 157,000 perzong by the yeay 2038 The
correzponding demand forecasts target an average annual watsr demand of 19,000
ML annum by the year 2036,

The axisting secure yield of the Bray Park water supply scheme (including the existing
Clarrie Hall Dam} is 13,750 ML/annum. Demand for water is expected to increase to
exceed this secure yield at either:

s The "baseline forecast’ following present unrestricted trands) by the year 2016,
ar

» The "BASEK forecast” ifollowing the introduction of demand managamant
efficiencies) by the year 2015,

The preferrad option of water resource augmentation will be assessed an its capacity
to provide an additional 5,250 ML/annum of sacure yield by the year 2036, which is
equivalent to the target average annual water demand of 1% 000 MLannum, and
includes the BASIX demand management efficiencies.
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Options Considered

Mine ocpticns wara identifiad as worthy for consideration as part of the options reviaw,
and these are groupad as follows:

Cptiahs invelving Dams:

1. Raizing the existing Clarrie Hall Dam

2 Mew darm con Eyrrill Creek

3. Mew dam on Cxley River, naar Tyalgum (Rodky Cutting site,
Options involving Fipelines fo the Assels of other Waler Ulifities!

4. Pipelina link to Rous Water, at Dcean Shores

5. Pipeling link to the Scuth East Queensland Watar Grid. near the Tugun
desalination facility.

Other Optians!

8. Desalination

7. Groundwater supply

8 Indivect potable reuse
9. Direct potable reuse.

Approach to Options Assessment

Options were assessed using a range of data sources including desk-iop reviews of
existing reports on the watey resources of the Tweed Shire, discussions with othey
water utilities to the north and south of Tweod Shire with a2 view of azcertaining thaiy
potantial for cross-boundary capacity sharing and consultation with hydrogeologizsts in
ralation to potential groundwater resoUrces.

Teh assassmant criteria were uzed to differentiate tha bensfits and risks associated
with each cof the options, and these are summarised in the following table.

Summary of Assessment Criteria

Assessment Criteria | Explanation

S Yiek Whether the sugrinsnlation eption has suffisient sapasity Lo mest ths 2005
forezasd Aegnand of 15,000 AL annum for 1o, 000 popalations, anc 10 what
cateal it has cycoss capacity to mect btur e domasd bovend that date

Planning DHliosLions The aurniber of slakaholders bvcboed in the regulatany ramewsd and hes
agscci s timeframe and risks for sommplstian by 20748, when aument ation is
rejuin el

Fat abdishzol WWhathr sedsting techidogiss and asoepted practices ars ivecdved, ar

| echaclx]ios and whether tharz are dsks asscciatsd with inacvation and smergiog

Fezsiilily Ieestenelin iz

Envirenmentzl Exeat aned savedity of envirenmantal impacts that zre lcaly to be ancountered

NHE il e wrglebsl com 3
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Assessment Criteria | Explanation

Censlraings inchrdicey aouatic, lerrestial and sress of coenservalion sigoificanse,

Social Accapdabilty Irpact on established developed 2reas (utkan, mral, agrisufiural,
commmarcial ndustrial. @b and thel associsted political inarastions.

Lenislaties tovaplabiliy | The ssisnl loowhioh reouirsd leoiskation is billusaosd By disorslionare powsrs,
swhizh ien pact wpon the augrmetsticn aption (o increasc s uaccr ity of

chaltveny
Coulbwy sl Heritage Iinpacts wpen arcas of histoncal mpenance and sies of cullaral siaatizance,
Impass
Lesicd Tire fov Whare the uncertainties sssociztad with the psliminany phases of projsa

Coenstrgtion & Polentisl | delivery increase the ridos of blow-cot of the enid costs o he qajecl,
tor Eezalation of Gests

Crnsl —Med Freseaat Evalustion of sslimated Mat Present Yalie, 18l ascount of the capital sl
Yalue and $MAL operalions cests cuar 30 veas diszounled ol 7%, This 5 also eipressed as &

sl per unil of peodaction CETL).

Cirsenbause Gas An assesgnent of the enzrgy inpuls, which ars proporticnsl Lo The diqeas
Emizsions and Ensogy aezenbicus e eimis skns.
Coeensumpticn

A multi criteria analysis was undertaken to identify the risks related to each option. A
weighting factor (1 to 5) was applied to the relative risk (high risk rating 1 and low risk
rating 5) under sach of tha assessment critaria, Each of the options was scored and
rankad, based on the product of the rating and waighting factar,

Resulis of Options Assessment

The rasults of the initial ranking of options using the above process are summayised in
the following table, in terms of the assassed score, the Net Present Value and the
Annualized Cost (cost par ML produced over a 30 year assessment period).

Initial Ranking of Opticns

Annualised | Assessed

Ranking Option

Cost Score
1 Option 1 - Raising Clarrie Hall Dam 542 million | HE89/ML 151
Option 2 - Byirill Creek Dam i 2
2 Cenetnichich 551 million . HE53/ML 17
3 | ghiens-EpeinelathestOURatr | eremilon | $1sssmL 11
4 | Opfion 4- Pipsline to Rous Water | S51 million | $2.444/ML 108
5 Cplion 3 - Cudey River Dam s64 million | FEOEML 102
Construction |
g Option 7 - Groundwatasr Supply Sa4 rillion $2,535/ML 93
T Option G - Desalination B19d million | §2 7E2/ML 21
& Option 8 - Indirect Potabla Reuse £330 million ' $3.579/ML 72
| Option @ - Direct Fotable Reuss $307 million | §3,318/ML 55
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Conclusions

1.

Two mandatory assassiment critetia were identified as part of the assessment:
»  Sacure yvield, for an additional 5,250 MLannum;
» Established technologies and feasibility.

The options which did not meet these minimum requirements and were not
considered further as long term supply options ware:

»  Option 4 — Pipseline to Rous Water Rankad No. 4
s  Option 7 — Groundwater Supply Hanked No. &
« Option 9 — Direct Potable Aeusze Ranked No. 8

The ralatively high risks (rating 1) that were deamed to adverssly impact the options
ars summarisad as follows:

s  Options 2 and 3 - Byrrlll Creek Dam Construction and the Oxley River Dam
Constriuction — These two options prasented the potential for consideyable
escalation of costs, dus to the long lead time envisaged before constiuction
could commencea.

= Option 3 - Oxley River Dam Construction — There is significant habitat for
threatened flora and fauna species near the dam site, as well as the sccial
impacts of its proximity to Tyalgum and the likelihood of flooding parts of the
village and soms rural propeities. Thass issues would contribute to planning
process obstacles, There weys no coriteria whara tha Oxley River dam out-
scorad the Bymill Creek dam.

»  Options 5 and 7 - Pipsling to Rous Watar and the Groundwater Option - Did
not meet the minimum requirement for an additional 15 ML’day (5,250
MLannum) of secure yield, and are likely to provide only approximately &
ML day (1,825 ML annum) and 4.3 ML/day (1,470 ML/annum) respectively.

= Option 5 - Fipseline to SEC Water Grid — This option has political and legizlative
difficultios dus to interstate transfor of rasources, Thesa impactz are not likely
to be diminished during periods of prolonged drought, whan alemative
supplies are needed most.

» Option 6 - Desalihation — This option is expensive and involves significant
environmental impacts associated with disposal of the brine wastes,

»  Option 9 - Indirect Potable Reuse and Direct Fotable Reuse — These options
are expensive and not socially acceptable. These issues would contribute to
planning process obstacles.

3. Based on tha initial assessment of the opticns, Cption 1 involving the vaising of the

BUI_LING & BETTER

existing Clarvis Hall Dam ranked the highest by a signfficant margin, |t would
tharefora appear that this option provides the most secure way forward for
augrenting the Tweaead district watar supply.

The investigation and approvals process associated with the vaising of Clarrie Hall
Dam, couplad with the yelatively long phase of project implameantation, may put at
risk the completion of the project by the yeay 2018, when the axisting socuya yiald of
13,750 ML/annum could be reached.

BwDRLE i v wrglebsl con 30
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5. A contingeancy plan iz requirad to deliver an emsrgency supply in the avant that

augmentation of supply is not complatad by the year 2016, The contingensy sUpply
should have a short lead time and may be provided through a combination of the
options listed in the table below.

Possible Contingency Supply Options

3 Cplion & - Pipeline to the SEQ Water Grid
Cption 4 - Fipeling ta Rous Water
& Cpticn 7 - Groundwater Supply
Recommendations

Eased on theinitial assessment of options it is recommendead that;
1.

Tweed Shire Council carry out further investigations under the Stage 2 fine screen’
process involing detailed analysis relating to the assessment criteria.  Particular
attention should be given to the invastigations and asscciated timeframes requirad
to deliver the preoject. Options to b2 examined under the Stage 3 process are:

s  Option 1 - Raising of Clarrie Hall Dam;
» Option 2 - a New Dam on Byrrill Creek; and
s Option 5 - Link to South East Quasnsland Watey Grid.

In addition a contingency plan based on a combination of the following (short
delivery time) options should be progressed:

»  Option 4 - Link to Rous Watar;
s Option 5 - Link to South East Queensland Water Grid; and
s Option 7 — Groundwater Supply.

LIE & BE TER WORLL | wiww, Mwnglebal con oal
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1. INTRODUCTICN

The Tweed District Water Supply Augmentation Cptions Study is being undertaken to
assist Tweed Shire Council in the determination of a preferred option for the
augrnentation of its water rescurces.  Currently water demand in the Bray Park
scheme, which supplies water to over 75,000 persons, is around 10,500 ML/annum.

The Bray Fark scheme involves the Bray Park Water Traatment Flant. which sources
water from the Twesad and Oxley Bivers. When natural flows at the Bray Park Weir are
inaufficient to meset watsy supply demands, then water is yeleased into the Twead Rivey
from Clarrie Hall Dam, located on Doon Doon Creek, a tributary of the Tweed River.

Eased on hydrologic assessment of the existing water rescurces, the secure yield is
13,750 ML/annum. This is calculated using the desired Level of Service (LOS) undey
the SM10/20 yule, which squates 1o watey restrictions being raquirad, on averags. no
mare than 5 % of the time in no more than one vear in 10 and at an average of 209%
reducticn of demand.

1.1 OBJECTIVES

Thiz yeport is aimed at documeanting the options available to augment the water sourcs,
A long list of options is developed with a high level assessment undertaken to enable
each to be scored against Triple Bottom Line [environmental, social and ecocnomic)
criteria to enable a shovt list to be developed for further, more detailed investigation.

1.2 PROJECT STAGES

To identify a preferred option the study is being undertaken in three stages as shown in
Table 1, This report addresses the cutcomes of Stages 1 and 2, The Stage 3 Fina
Scraen assassment of shortlisted options will be prasentad separataly,

Table 1 : Stages of the Optlons Study

Stage ‘ Description
Stage 1: This stage involved a review of exisling reports and data in refation to
Identification of Tweed's water supply, including estimates of yield of he existing resources

Feasible Options and demand forecasts to identify & list of feasible opticns.

A stakeholder meeting was hald on 7 March 2008 atwhich nine options
wara idantified For further analysis as outlined in this report.

Stage 2; Coarse Thig gtage involvied an invastigation of the issues and consiraints
Screen Assessment | associated with sach option against a set of assessment critera in ordar to
of Optons produce a sound basis for selecting a shortlist of three or four preferred

options, on which Coundl can focus its stratagy.

A set of ten assessment criteria. encompassing the various risks and
issles, were developed to enable a multi criteria analysis to be applied in
order to rank options.

tha coarss scresning process.

Stage 3 Fine This stage will focus on the merits of the shortlisted options to analysain
Screen Assessment | more detail capital and operating cost, iming and constraints.

aFEpnons At this stage a prefered option will be selected for augmenting the Tweed
District W ater Supply o satisfy demand fo 2036,

This report provides the basis for selection of the shortlisted options through
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2. BACKGROUND

2.1 POPULATION PROJECTIONS

The current population in the service area of tha Bray Park water supply scheme was
estimated to be approximately 78,000 persons in 2008, Future developmeant will bring
steady growth, at a rate of approximately 4 percent per annum, increasing the
population to arcund 157,000 persons by the year 2036, A summary of the population
growth including the growth in the major developments is shown in Table 2 {(Demand
Managemernt Strafegy, MWWH 2008).

Table 2: Services {Water) Population Projection for Tweed Shire

Estimated Population 008 2011 2021 2031 203 {Uliu:'l;te}
Exisfing Sendced Papulation 73185 | 71966 #0018 86,044 | 64854 64,854
Projected Infil Population 0 6.051 6402 | 22035 | 25806 28461
Major Development Areas
Bitatmhil Heights a i 2034 L6089 G.HET & Rat
Cobaki Lakes [ Q 4 454 8525 10 464 10,464
Kings Forest 0 0 4640 | gB8D | 10000 10900
Terranora Area A a i 1,300 24498 3071 A7
West Kirgsc kit i a 1,158 2197 28T 2§87
Total of Major Development Areas 0 0 14485 | 27700 | 34,003 34,003
Greenfield outside Major Areas [i] B.182 19,540 27,3 32,2085 36,395
Tussd Shirs Total 73185 85088 119446 | 143,488 157048 163,714

2.2 DEMAND PROJECTIONS

The Demand Managsmeant Strategy developed detailed demand forecasts bassed on
sactoral assessment taking account of source substitution (recycled water and
rainwater tanks) and improvemant to watsy use efficiancy.

Demand forecasts included a baseline case. which assumed that historical demand
would continue, as well as a range of managed demand scenarios. The overall range
of the forecasts (envelope between basaline and preferred scenario forecast) is shown
in Figure 1.

As there is noe guarantee that the demand will fall in line with the preferred scenario
forecast, It is recommended that this strategy adopt a target average annual watar
demand of 18000 MLAannum by 2028, This is the demand achieved by the
implementation of statutory elements of the Demand Management Strategy only, ie.
EASIX, as well as the natural prograssion of water efficient fittings and fistures such as
dual flush toilets and water efficient showerheads and washing machines.
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Figure 1: Forecast Water Demand fer the Preferred Demand Management Strateqgy
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2.3 EXISTING WATER RESOURCES

The existing secure yield of the Bray Park scheme is 13,750 ML/annum. Based on the
demand projections outlined in Figure 1, the system demand will exceed the sacure
yield by 2016 undey the baseline projection, or by 2018 under the adopted demand
forecast. I demand reductions of the preferred scenario are fully achisved, this date
would be extandad to around 2022,

It is fovecast that damand will vise to 19,000 MUfannum by tha year 2036 undar the
Option 1 = BASIX darmand foracast,

The preferred option of water resource augmentation will be assessed on its capacity
te provide an additional 5,250 ML/annum of secure yield, which is a total of 19,000
MLfannum to the year 2038, as shown in Figure 1 (Refer to Figurs 7-1 on page 94 of
Demand Managament Strategy, MWH 2008).
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3. IDENTIFICATION OF THE OPTIONS

31 OPTIONS CONSIDERED

Mine options were identified in the Stage 1 long-list process as worthy for consideration
as part of the options review. The nine options can be broadly grouped as follows:

Cyptions involving Dams:

1. Raising the axisting Clatrie Hall Dam

2. MNew dam on Eyrill Creek

2, MNew dam on Cxley River, naar Tyalgum [Rocky Cutting site),
Options involving Pipelines to the Assets of other Water Utilities:

4. Pipaling link to Rous Wataer, at Ocean Shovas
5. Pipeline link to the South East Queensland Water Grid, at the Tugun
desalination facility.
Other Options:

. Desalination

. Groundwater supply

. Indirect potable reuse
. Divect potable reuse,

D m o~ m

Flans showing the locality of each option are provided in Appendix F.

3.2 ERIEF DESCRIPTION OF OPTIONS

The locations of options outlined above are shown in Figure 2. A brief description of
aach option under consideration is ghten below,

321 OPTION 1-RAISING CLARRIE HALL DAM

Clarrie Hall Dam was cormmissionad in 1983 to provide drought security 1o the Tweaed
district water supply and the Bray Park scheme as described in Section 1, wheteby
water is released from the dam into the Tweed River when natural flows at the Eray
FPark \Weir are insufficient to meet water supply demands.

The dam has a full supply level (FSL) of B1.5 m AHD and storage capacity of 16,000
ML. Council commissioned a study of options to raise the dam to increase the sacure
yield of the schemea (NSW Commerce, May 2008). This study recommended that the
dam should be raized to BL 700 m AHD, to increasa the storage capacity to 42,300
ML with an overall secure yield of 22,000 ML/annum.  The recommendation was
based on considerations of engineering, social and environmental factors, as well as
efficiancy, constructability and economy.

It iz proposed to cover the axisting spillway by a raised embankment. A new 40 matre
wide spillway is proposed to be constructed highar in the left abutment. The new
spilway axcavation would provide a balanced wolurme of rockfill for the raised
embankment. The existing cutlet tower would be raised and strengthened.
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Figure 2: Location of Options
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3.22 OPTION 2 - NEW DAM ON BYRRILL CREEK

Future bulk water needs may be provided by constructing a new earth and rockfill dam
on Byrrill Creek, which is also a tributary to the Tweed River west of Lki. The dam
analysed in this coarse screening has a full supply level (FSL) of 1155 m AHD and
storage capacity of 18,200 ML with a securs yield of 9.000 ML annum (Tabla 1, NSW
Commatcs, July 2004;,

The dam site has previcusly been investigated since 1977 by

= (Geological Survey of MNew South Wales "Tweed Shire Water Supply
Augimentalion Reconnalssance Engineanng Geclgical Report,” Septembey
1977, and

«  [epartment of Public Works NSW " Tweed District Water Supply Headworks
Augmertation," October 1877, and

Geological Survey of New South Wales "Feasibilty Investigations at Byl
creek and Doon Doon Damsites, Tweed Shire," August 1578, and

« MNSW Department of Commerce "Consfruction of Dam on Byrrll Creek,
Update of Esfimate,” July 2004,

323 OPTIOCN 3 -NEW DAM ON OXLEY RIVER (ROCKY CUTTING SITE}

The Cxley River Dam was identified on the middle arm of the Tweed River, near
Tyalgum at the Rocky Cutting site (GHD, Febmary 1575}, The storage capacity of the
Oxley River Dam has maore recently been quoted as 35.000 ML with a secure yield of
20,000 MLfannum {Table 3.5, SMEC 2007). The FSL for this dam is approximataly 56
m AHD (Figure &, DPW, September 1977,

The dam site has previously been investigated by:

+ Gutteridge, Haskins and Davey Pty Ltd "Tweed Shire Council Augmentation
of Twead District Water Supply,” February 1575, and

= Geological Survey of New South Wales "Tweed Shire Water Supply
Augmentation Raconnaiszsanca Enginaating Geological Report,” Septembey
1977, and

« [Department of Public Works NSW “Tweed Distyict Water Supply Headworks
Augrmentation,” October 1877, and

s SMEC on behalf of the Matiohal Water Commission "Integiated Water
Supply Options for North East New South Wales and South East
Cieensland " 2007,
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124 OPTION 4 - PIPELINE LINK TO ROUS WATER AT OCEAN SHORES

Rous Watar is the regional authority providing bulk water to the constituent councils of
Eyren. Ballina, Lismore and Richmond WVallsy in northern NSW.  Its water supply
network axtands 1o Ocean Shores in Byron Shive. This option comprises a pipaling link
from the northern part of the Rous distribution network at Ccean Shores in Byron Shire.
The connection would comprise a pumping station and an 183 km, 300 mm diametey
pipeline with & capacity of 5 MLday, linking 1o the Twead system at Pottsville. This
wolld initially supplernent the water supply to the coastal communities of Tweed Shire.

Fraliminary discussions have been held with Rous Water concerning the link. The
existing Rous system does not have capacity to provide for both Rous and Tweed, and
the timing of Rous's proposed Dunoon Dam would need fo be consideraed in any offer

of aupply from Rous Water.

3.25 OPTION 5 - PIPELINE LINK TO SOUTH EAST QUEENSLAND WATER
GRID

The Queensland Watar Commission {QWC) was established by the Queanzland
Govetniment in 2006 with the rasponsibility to provida a sacure water supply 1o South
East Queansland. As part of the planning for the future of watst in South East
Queensland, the OWC is establishing the Scuth East Queensland Water Grid. The
Water Grid will link major sources of bulk water acrass the region including the raising
of Hinze Dam and the Tugun Desalinaticn Flant, currently being constructed in South
East Queensland.

This optian proposes a pipaling connaction comprising a pumping station and 6 Km of
500 mm diamater pipaline with a capacity of 20 ML/day between the South East
Cueensland Gold Coast) Desalination Facility at Tugun (as part of the South East
Culeensland Water Grid) and Kennedy Drive, Twead Heads.

Thres pipeline route cptions wera examined for this optian:

*  Along the Pacific Highway to Kennedy Drive:
*  Along the Tugun Bypass, Parkes Drive and Rose Street to Kennedy Drive;

» Via the pyoposed Cobaki Lakes development to Kennsdy Driva (prafarrad
alignment).

Praliminary discussions have been held with Cueensland Watsr Commission
concerning the pipeling link.

3.26 OPTION & - DESALINATION

The assessment of this option is based on the report undertaken by the Department of
Enetgy, Utilities and Sustainabilty (DEUS) ih December 2005 The investigation
reviewed the viability of desalination along the novth and mid north coast of NSW,
including three optians within Tweed Shive. These options included:

e Thermal desalination plant at Condong (20 MLday multiple distillation
process), Faw water would be zourced from the Tweed River with delivery into
the adjacent distribution system to Tewanora and to Duranbah. Bring would be
discharged through an 18 km pipsline along Clothisrs Cresk Road to Nomies
Head.
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s Membrane desalination plant at Kingsclitt {2-stage @ 10 ML'day =ach reverse
osmosis process). Haw water would be sourced from the mouth of Cudgen
Creak, with delivery to the Kingscliff and Bagangay senice resarvoirs. Brine
would be discharged to the sea at the northern end of Bogangar Beach.

»  Membtane desalination plant at Cudgen (2-stage @ 10 ML/day each revarse
osmosis process). Raw water would be sourced from brackish groundwatey of
the Tweed floodplain, with delivery to the Kingscliff and Bogangay seyvice
rasarvoirs.  Bring would be discharged to the zsa at the notthern end of
EBcgangar BEeach.

3.27 OPTION 7 - GROUNDWATER SUPPLY

AR investigation was undertaken by Envivenmantal Hydrogaology Associates (EHAY as
part of this study to review the potential of groundwater rescurces in the Tweed valley
for providing additional water supply. Three sites were identified to have potential for
supplying groundwater resources:

s  Two sites located upstream of Bray Patk in the Tweed valley alluvial aguifers.
It was estimated that a bovefield compyising up to 7 bores, gach 20 m deep
may yield avound 4.3 ML/day. These sites are in proximity to the Bray FPark
Watar Treatmeant Plant and rasenoirs.

» Dune sand deposite along the coast, betwesn Chindarah and Bogangar were
also idantified.

The EHA report on the identification of feasible cptions for groundwater resources in
the Shire is provided in Appendix D.

3.28 OPTION 8 - INDIRECT POTAELE REUSE (IPR}

Indiract Potable Reuse {IPR) i= a process that involves the advanced treatment of
wastewater sfflusnt and the discharge of this recycled water to the natural water bodies
tor further extraction and treatment prior to being discharged to the potable watey
supply system.  This option would involve the advanced MF/RC treatment and
advancad oxidation of 75% of the available effluent from the Bancra Point WWTP and
Kingscliff WWTP and pumping of the water through a 50 km pipeling to Glanie Hall
Oam. The volume of water produced under this option is estimated at 28 ML/day.

The IPR process depands upon multiple barriers befora reaching the consumer, Thase
would typically includs:
1. Catchment controls {trade waste agreements)
2, Water treatment (conventional process at the back-snd of the WWTFg)
Microfiltyation
Reverse osmosis
Advanced oxidation
Disinfection - chlovination
Retention in a dam [Clarrie Hall Dam)
Watay traatment (Bray Fark WTP, which repaats barrisrs 2 and 3}

& »

=~ m o

o
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.29 OPTICN @ - DIRECT POTAELE REUSE (DPR])

Diract Patable Reuse (DFR) s the advanced traatment of wastewater affluant to a
point where it can be divectly injected into the potable water network,  Treatment
involves advanced MF/RCO processes as well as advanced oxidation. A plant with a
capacity of approximately 195 ML/day could be constructed at the Banora Point
WANTE with a pumped conneaction to the distribution network at Tweed Heads. Another
plant with a capacity of approximataly 8.2 ML'day could be constructed at the now
Kingscliff WWTP with a purmped connection o the distribution network at Chinderah.

The DPR process is similar to the IPR process, excapt that bariers / processes 7 and
& do not apply. These bawiersd processes may be substituted with atternatives, such
as:

7. Heversa osmosis — second pass
2. Oxidant —ozone.

BUI_LAXGE & BETTER WiGKLE d LR snglebal com oad



@ mwH

PAEED GISTRICT WATER SUPPLY AUGMEHTATICH CRTINS STUY
STAGES 18 & - COARSE SCREEN ASSESSMEHT OF OFTEOHS

4. PRELIMINARY ASSESSMENT OF OPTIONS

The options were assassad using a range of data sources including the following.
» [oszktop voviows of exigting reportz on the water resources of the Twead

Shira,

# [Discussions with other water utilities to the novth and south of Tweed Shire with
a view of ascertaining thair potantial for cross-boundary capacity sharing;

o« Consultation  with

hydrogeologists in relation to potential groundwater

F2E0Urces.

s  Stakeholder meetings with Council officers who are familiar with the
background of previous studies and investigations.

4.1 ASSESSMENT CRITERIA

Options as outlined in Section 3 were assassed on the basis of a range of
envirohmental, social and economic criterla. A description of the critaria adopted i
pravided in Table 3.

Table 3: Summary of Assessmeant Criteria

Assessment Criteria | Explanation

senre Yiekd

Flaaniag Chligations

Establishad | zchnalogics
& [easibilty

Wheather the dugrasntalicn aption has suflizien sapacity Lo mest the 2036 orecas
clemana of 15,000 ML nam tor 157000 population, ancd 1o owhat saznt it has casass
Capac Yt et fumrs deimnand beyond that dats

bz aumibor of stakchoekdors tevcbqod inthe regulatarsy trameiwack and the associat od
timaframe ancl sk for complation by S06 whea augmesntation is cequived

Whather exsting lechoelogics and socepled practices a2 inveleed, or whaher theee are
tisks associatec with innovatioen and emengiog fechackyizs

Envirenenzntal
Constraints

Exdenl and s=verity of environmental inpacts thal dre ket 1o be encoaaterso inchdig
aquatic, terrestrial and areas of consersation sgniticance

Zonial Accepd alality

Leaiskalive Aoepr sl

et an estabfished devsloped aress (urban, mral, sgrisuloars], coimresaoial, industaal,
cicy and thoir associatod pelitizal incractions.

The =a=al Lo which requirsd leaislation is bilusmessd By disc stionary powers, which
mipact upon the sugimentation option (2 inerease ils uacetainty of deliesr:

Cultuezl Heditzas pact s

Irnpaets upen areas of histencal mpotanss and sites of culiural sianifkance.

| ek time for
Cohstruction & Potentizl
[izr Esealation of Gosls

Where the uneectaintivs associated with thee pesliminany phases of pogsct delivary inreass
the risks of How-out of the snd costs of the projsel.

Gort — Med Prasend Valie
and FmaL

Faluation of sstimatzd Fat Fresent Valos, 1aking aczoum of the capital and oparations
cosls ovel Sl years dscounted at S5 This i also exbressed as 2 Gosh per unit of
prociuction (ALY

Girsenhouss Gas
Emizsicns anc Enscoy
T eans Ur g

Anassessmant of the ansogy inpurs, whizh ars proparticnal to the divect greanhonss
efnision s
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4.2

REVIEW OF RELEVANT LITERATURE AND EXISTING REPORTS

A review of previous reports that were applicable to the project was undertaken. Major
sourcas of information wera;

In respect of the options invalving the dams, investigation reports date back o
the mid 1970s. The NSW Department of Public Weorks and the Geological
Survey of NSW investigated several dam sites for augmenting the Twased
District Watsr Supply and these culminated in the constiuction in 1982 of the
Clarria Hall Dam onh Doanh Dooh Crask.

[n 2005, the Depanment of Energy, WMilities and Sustainabilty commissionad
the MNSW Department of Commerce 10 investigate the viabilty of desalination
aleng the north and rnid north coast of NSW, including three sites within Tweed
Shire Council.

In 2007, the Mational Water Commission commissioned SMEC to investigate
integrated water supply options in north east NSW and south east Queensland.
Thig study identified the Rocky Cutting Dam as a potential watey vasourca foy
south east Quasnsland,

A refevence list of the relevant reports usad as part of this assessment is included in
Appendix B.

4.3

DISCUSSIONS WITH NEIGHBOURING WATER UTILITIES

Discussicns were held with neighbouring water utilities to the north and south of Tweed
Shire to ascertain their willingness to supply into Tweed Shire and to enquire about
terms and conditions of supply, the likely point of supply and the tenure of supply (lead
time to commencamant and duration). Results of these discussions are as follows:

A meating was held on 23 April 2008 with the Queensland Water Commigsion
({QWC), as operatoy of the South East QGueansland Water Grid regarding the
possibilites of connedting the Tugun Desalination Plant on the Gald Coast, to
Kennedy Diive, Tweed Heads.

Thae QWC advised that it may have surplus capacdty for supply across the
bordar from tha dasalination plant in the first vears aftar commisgioning, but
that this was dependent on the prior recovery of the existing water yesources
from the drought, which has severely depleted the water resources in South
East Cueensland. Correspondence from the QWG is attached in Appendix C.

Discussions were held with Rous Water as bulk supplier to northern NSW
regarding the possibilities of connecting the Rous system at Ccean Shores to
Poiteville.

Rous Water advised that it may have capacity for supply to Pottaville, but that
this was limited by the capacity of the existing distvibution system from the
axisting Rocky Cresk Dam headworks and its plans to augment supply
invalving tha timing of the future Dunoon Dam project.
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4.4 CONSULTATION WITH HYDROGEOLOGISTS

A sub-consultant with expertise in groundwater hydrology was engaged to provide
advice and raport on the potential of the Known aquifers in the region for augmenting
the supply.

WMy Pater Evans of Environmental Hydrology Associates Pty Ltd (EHA) drew upon the
knowledge from previous relevant reports and jdentifiad the izsues against which
groundwatey optichs could be developed. The report from EHA is attached in
Appendix D.

4.5 STAKEHOLDER MEETINGS

Meetings with Council officers and study parners from the NEW Department of
Commerce were held at various stages of the study.

Thess meatings ware held to confirm the Stage 1 list of options and the extent of
pravious iivastigations invelving shvironmental, culturval heritage and ecohomic issUss
and constraints affecting sach option.

A stakeholder meeating was also held to reviewe an initial Stage 2 rmulti criteria analysis
and to provide additional input to the rating and weightings.

4.6 ECONOMIC COMPARISON OF OPTIONS

Comparison of the economics of the options involved a range of approaches. The
mast universally recegnised approach detarmines the cost effectivensss through a cost
per unit water delivered for sach aption. There are a numbear of differant formulations
available for the asseasment of cost effectivenass including levalised cost anhualised
cost and average incremantal cost. In the situation where the characteristics of water
delivered by different options are not identical {e.g. timing, yield, cost, demand etc),
gach of these formulations can genervate biases in the results (Eeatty and O'Brien
2007). BRecent studies of water supply options have gensrally adopted an Average
Incremental Cost (AIC) approach. This approach could be described as the calculation
of tha revenue (volume based) requirad to racoup a capital and operational cutlay ovet
time, and as such tends to be a practical apprcach. The AIC approach has been
adopted for this study.

The assumptions undevying the economic analysis are as follows:

s All projects were assumead to commence supplying water in the same yeat
{Year 1),

s  The net present value (NPV) of capital costs for each project was faken to be
the costin Year 0 —the year before it begins to supply water.

s The volume of water supplied by the opticn was considevad to increase from
zaro in Year O at the same rate of growth in demand in the Shive over the
pericd from 20168 up to the ysar the capacity of the option in question is
reached. ©OCnce the capacity has been reached, water s assumed to be
deliversd at a constant rata until the end of tha 30 year planning hotizon,

» A discount rate of 7 % was adopted.
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Details of the economic assessment are provided in Appendix & and summarised in

Tabla 4.

Table 4: Summary of Economic Assessment

Annual Annualised
Option Capital Cost Operating MPY Cost over
Cost 30 years
Cption 1 - Raising Carrie Hall Dam 530 million S200/ML 542 million FEEtML
Cption 2 - Bymill Creek Dam Construction G238 million S200ML 551 million FEEI ML
Cption 3 - Cudey Biver Dam Construction S50 million S200/ML Se4 million FERGEML
Cption 4 - Fipeline to Rous Water 12 million S23 ML 551 million 82 d44ML
Cption & - Fipaling to the SEQ Water Grid 2 millian S2000:ML F11amillion | %1,6685ML
Cption & - Desalination E167 million S400:ML F194 million | 52, 782ML
Cplion 7 - Groundwater Supply 39 million F218ML S44 million 52 535 ML
COption 2 - Indrect Polable Reuse F2a6 million Fab ML . F331 million | 83 579ML .
Cption © - Dirsct Fotable Reuss F270 million F12 ML F307 million | 53,318ML
References:

Beatty, B., OBrien, 3. and Stewart, B., (2003). 'rfegraled Water Cyclke Maragemernt  Gefiing ihe Ecaromics Right.

Oazwater Watershed, May 2005,

Beatty, B, and O'Brien, 5. (2007), The Economics of Suppl and Dermand Oplions: Problens will Lovaisad Cosl,

Water June 2007,
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5 MULTI-CRITERIA ANALYSIS OF OPTIONS

5.1 PROCESS ADOPTED

Each of the nine optiohs was compared against the aszossmant criteyia, which aro
used to differantiate the beonafits and risks aszociated with each of the optionz.  An
assoassment matrlx, of multi criteria analysis (MCA) was devslgped, basad on the
following:

» A rating was assigned, based on a qualitative impact on the assessment
critetia. The rating Is surmmarisad in Table 1 of Appendix E, basedona1to5
system, with a 1 indicating a high risk and 5 indicating a low level of risk.

« A weighting factor of the relative level of significance was applied to the
assessment oriteria. The initial weighting factors based on a multiplier of 1t0 5
are shown in Table 5,

Table 5: Initial Weighting Factors

Assessment Criteria ‘ Adaoptad Weighting Factor

Sacure Yisld 5
H.anning 'Cii::lig ations

Established Technologies & Feasibilify
Ervironmental Constraints

Social Accaptability

Legislative Acceptability

Cultural Heritage: Impacts

Lead Time & Potential for Escalation
WPY & Costs per kL

Greenhouse Gas & Energy Consumption

GO | P R | G e | P

* A score was derived based on the product of the vating and the weighting
factor to provide a comparison of options.

The resultant scoves were then ranked from one to nine to identify the top preferences
for further assessmeant (fine screaning).

Where it iz difficult to distinguish batween the rankings of the opficns, a sensiivily
analysis may be applied. by adjustment of the waighting factors 1o vary the ralative
level of significance of the assessment criteria.

5.2 RESULTS OF ANALYSIS

A multi-criteria analysis was undartaken by the project team including Council officars,
The analysis applied the set of weighting factors to produce the ranking of the options
as summarised in Table 6. Details of the multi criteria analysis are presented in Table
Table 2 of Appendix E.
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Table &6: Initial Ranking of Options

Rank Option ::;il'; Anrgl:éitsed Asss:;ied

1 Cpticn 1 - Raising Clarrie Hall Dam $42 million | ss69/ML 151

W e $51 milion | $653ML 117

a gﬁgw 5 - Fipeling to the SEQ Water 116 milion | §1.656ML 11

4 Option 4 - Pipaline to Rous Water 51 milion | §2,444/ML 109
g‘é’:g}iﬁ;}_‘m? River Dam $64 milion | FB9EML 102

& Cption 7 - Sroundwatar Supply F44 raillion f2,535ML o3

[} Cption 6 - Desalination 8194 million | §2,782/ML a1

8 Cption 8 - Indiract Potabla Reuse 5331 million 3, 57a/ML 7a

] Cption © - Direct Potable Reuse S307 million 53,31 BML G5

5.3 DISCUSSION OF THE OPTIONS

The ten azsassment critaria involve some criteria, which are considared mandatary foy
an apticn to be considared fuvthar, Thase mandatory assessment criteria are;

1. Securs Yield - The water resource augmentation was assessed on its capadity 1o
provide an additional 5,250 ML/annum (15 ML/d) of secure yield to provide a total of
18,000 MLfannum in the year 2026 {as shown in Figure 1). Two options do not
meet this minimum requiremant;

o Option 4; Pipeling 1o Rous Water - Ranked No. 4, will only provide 5
ML/day or 1,825 ML'a

o Option 7: Groundwater Supply - Hanked Mo, & will only provide 4.3
ML/d or 1,470 ML/a.

2. Established Technologies and Feasibility - The augmentation should be
delivered using accepted technical practices involving established standards and
workable outcomes which are beyand question. One option does not mest this
critarion;

o Option 9 — Direct Potable Reusa - Ranked No. 9

It i highly unlikely that divect potabls veuss would be accepted az the second
scheme worldwide, after Windhoek, Mamibia — when theve are other options
available.

The four highast ranked options were selected from the application of the weighting
factors and vating of the muki-criteria analysis. As discussed above one of these
options, Option 4 involving a pipeline from Rous Water does not mest the minimum
yield requirement and is therefore disvegarded as a long tevm supply option.  Cption 4
could however be considered as a short-term emergency source in the event that the
capacity of the Tweed network cannot supply the demands of growth at the southem
extremities of the systam.
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Alternatively Cption 4 could be utilised as part of a combined scheme invelving various
srmall supply options. One such combined aption that may be considered is:

»  Option 4 = Pipeling to Bous Water. providing 5 MU/day: plus

»  Option ¥ = Groundwater Supply, praviding 4.3 MUd ay; plus

«  Option 5 — Pipaling 1o SEQ Water Grid. providing the balance of water neads
upto 20 ML/day,

Remowval of Option 4 from the highest yanking options provides a shortlist of threo
opticns which singularly mest the requirament of adequate securs yield, The shortlist
of options is provided in Table 7.

Table 7: Shortllst of Highest Ranked Options

1 Opticn 1 - Raising Clarrie Hall Dam
2 Option 2 - Byrill Craak Dam Constriction
3 Option 5 - Pipeline to tha SEQ Water Grid

With respact to Cption 5 (ranked 3} involving a pipeline connection to the South East
Queensland Water Grid, enguiries have bean mads with the CWC relating to the terms
and conditions, availability and sarliest commencemant dats for such a connaction.
The CAWC responded with an e-mall, which is included in Appendix C.

The OWC confirmed that a notional 20 MLday would be available from the South East
Cueesnsland (Gold Coast) Desalination Facility at Tugun. This advanced watey
treatmeant plant is part of South East Gueansland Watsy Grid, which comprizes sevaral
drought-proofing infrastiuctura compenents, many of which ara still under construction,

QWC confitimed that:

“The South East Queensland (Gald Coast) Desalination Faciity s new B85
percont complate. including 20 Kilometras of the required 25 Kiomeatre pinsiing
fength now construcied to connect fo the Southern Region Water Pipeline.”
{OWC Water Supply Emergency projects, Monthly Report — July 2008.)

The Queensland Government is however reluctant to commit a definite supply to
Tweed Shire at this stage, as the South East Queensland Water Grid is not yet fully
cammiszioned, and the combinad watar rescurces in South East Cueensland have not
yet recoverad from the worst drolght on record.

Once these conditions are met, If the Tweed Shire Council is interested in purchasing
water from the South East Queensland Watey Gyid, the SEQ Water Grid Managsy
would potentially be in a position to enter discussions on this supply option.

The responss from the QWS highlights the potantial risks of this option, in that supply
from Queansland into NSW may be refused undsy civcumstances whers thera are
depleted water resources in Queensland due to drought, ar other Act of God. This
siuation may occur irespective of the fact that the Tugun Desalination Facility having
anunlimited water resource and high reliability .
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6.

CONCLUSICNS

Eased on the initial assessment, or coarse screaning, of aptions for the augmeantation
of the Tweed Water Supply the following conclusions are drawn:

1

Detailed demand forecasting undestaken as part of the Demand Management
Strategy (MWH 2008 identifiad that the demand in the ghire is lkely to excead the
yield of the Clarrie Hall Dam (13,750 ML) by arcund 2006 o by 2019 assuming
that the BASEX program is successfully implamented.

Based on the demand assessment a minimum supply augmentation of 5,250 ML/
was targeted 1o achieva a forecast demand of 19,000 ML/ (with BASIX] in the yeay
2036,

Two mandatory assessment criteria were identified as part of the assessment:

o  Secure yield, for an additional 5,250 ML/annum;
» Established technologies and feasibility.

The options which did net meet these minimum reguirements and were not
conziderad furthay as long tarm supply options wars.,

» Opfion 4 - Pipeline to Rous Water Rankad No. 4
s  Option 7 — Groundwater Supply Banked Nao. 6
o Option 9 — Divect Potable Reuze Ranked MNo. 9

The highest ranking options have the highest ratings for securs yield and
sstablished technologies:

e {ption 1 - Raising Clamie Hall Dam Ranked No. 1
o  Option 2 - NMew Byrill Cresk Dam Ranked Mo. 2
» Optlion b — Pipeline to SEQ Water Grid Ranked Na. 3
»  Option 4 — Pipseline to Rous Water Rankead No. 4
« {ptlion 2 — New Oxley River Dam Ranked Mo. 5

Cptions that rated low, ie. thosa with velatively high vigk in relation to likely cost
gacalation ar lang lead time before congtriction could commance wara:

o  Option 2 - New Byrill Creek Dam Ranked No. 2
o  Option 3 — MNew Oxley River Dam Ranked No. 5

The opticn with the most significant environmental concerns (habitat for threatened
flora and fauna species near the dam site), as well as sodal impact (proximity to
Tyalgum and the lkelihcod of flooding pans of the village and some rural
proporios) was found to be;

»  Option 3 = New Oxlay River Dam Ranked Mo. 5

Thesa issues would contribute to significant planning process cbstacles. Thers
ware na critaria wheve the Cxley River dam out-zcoved the Byrrill Croak dam,
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7 The option with the potential for political and legislative difficulties, due to interstate

transfer of Yesolrces was:

»  Option 5 - Fipoline to SEQ Watar Grid Fanked No. 3

These issues are not likely 10 ba diminished during periods of prolonged drought.
whan alternative supplies are neaded most.

8 The most expensive cptions jwith NFYV of $200 to £300 milion} also invelve
significant envitonmental impacts asscciated with digposal of the brine wastes.

» Opfion § — Desalinatich Ranked Na. 7

» Opfion 8 — Indirect Polable Reuse Ranked MNo. 8§

o  Option 9 - Direct Potable Rouzs RBanked Mo, 9

Divect potable reuss is not socially acceptable and would invelve significant
planning process obstacles.

9 Based on the initial assessment of the options, Cption 1 invelving the raising of the
existing Clarie Hall Darn vankad the highest by a significant margin, It would
tharefore appear that this option provides the most secure way forward foy
augmenting the Twaesd district watar supply.

10 The investigation and approvals process associated with the raising of Clarrie Hall

Dam, coupled with the relatively long phase of project implementation. may put at
risk the complstion of the project by the year 2016, when the existing secure yisld
of 13,750 ML/annum could be reached.

A contingsncy plan is therefore yequired to deliver an amergency supply in the
evant that augmentation of supply is not completad by the year 2018, The
contingency supply should have a shoit lead time and may be provided through a
combination of the options listed in Table 8.

Table 3: Possible Contingency Supply Options

Rank | Option
3 Cption 5 - Pipeling to the SEG Water Grid
4 Cption 4 - Fipeling ta Rous Water
] Cplion 7 - Groundwater Supply

The advantages of these options are that:

# They depend on wall sstablizshed technologies and are nat likely to be exposed
ta long lead times for constructicon and significant escalation of costs,

o  Their cultural hentage, social and political impacts are relatively low and should
be able to be managed expediently;

» The NPV and annualised cost per ML for the options is relatively low.

The disadvantages of these cptions are that:

s The pipeling to Hous Water and Groundwater Supply do not separately provide
sufficient supply to meet demands for the full planning harizon to the year
2035,

*  Pipeline options cannot be staged in the short term. However, the supply from
the SEQ Watar Grid can be downsized
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F it

RECOMMENDATIONS

Eased on theinitial assessment of aptions it is recommeandead that:

1.

Tweed Shire Council carry out further investigations under the Stage 3 ‘fine
screan’ process involving detailsd analysis velating to the assocssment critaria,
Farticulay attention should be given to the investigations and associated
timeframes raguired to daliver the project. Options to be axamined undey the
Stage 3 process are;

s Option 1 - Raising of Clartie Hall Dam;
»  Option 2 — a New Darm on Byrrill Cresk; and
s (Option 5 - Link to South East Quasnsland Watey Grid.

In addition a contingency plan based on a combination of the following (short
delivery tirme} options should be progressed;

« Option 4 - Link to Rous Water;
& Option 5 - Link to South East Queensland Water Grid; and
s  Option ¥ = Groundwater Supply.

BUI_CANG & BETTER WeGRLE |15 v rrenglobal Gomoau
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See Appendix B
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TWEED SHIRE COUNCIL

APPENDIX B

TWEED DISTRICT WATER SUPPLY AUGMENTATION OPTIONS STUDY
CHECKLIST OF RELEVANT REPORTS

Information relevant to the Tweed district water supply augmentation includes the

following reports in chronological order:

No. | Title Author Date Reference
1 Aungmentation of Tweed District Water GHD February 1975
Supply
2 Tweed Shire Water Supply Augmentation - | Geological September 1977 | GS 1977/194
Reconnaissance Engineering Geological Survey of NSW
Reporl
3 | Tweed District Water Supply Headworks Dept. of Public | October 1977 W5 150-A
Augmentation Final Tnvestigation Part 1 — | Works NSW
Project Definition
4 | Feasibility investigations at Byrill Creek Genlogical August 1978 GS 1978252
and Doon Doon Damsites, Tweed Shire Survey of NSW
5 | Tweed District Water Supply Dept. of Public | September 1979 | WS 150-C
Auvgmentation {Headworks) Clarrie Hall Wiorks NEW
D - Site Confirmation and Selection of
Dam Type
6 | Tweed District Water Supply Public Works Mav 1981 (GS1981/253
Augmentation, Clarrie Hall Dam, Summary | Dept. of NSW
of Site Geology
7 Tweed District Water Supply Geological 19583 GS1983/004
Auvgmentation, Clarrie Hall Dam Survey of NSW
Engineering Geology Report on
Construction
& | Clarrie Hall Dam and Bray Park Weir Yield | SunWater July 2002 E02065-01
SUrvey
49 | Construction of Dam on Byrrill Creek, NEW Tuly 2004
Update of Estimate Department of
Commerce
10 | New South Wales North and mid-Naorth DETS December 2005 | TMCO5201
Coast Viability and Cost Elfectiveness of
Desalination
11 | Tweed Integrated Water Cycle HWA March 20006
Management (WM Context Study and
Strategy
12a | Tweed Shire Council Activity Mansgement | MWH July 2006 AlS1601
Plans - Water Supply
12b | Tweed Shire Council Activity Management | MWH July 2006 AlTS1601

Plans - Wastewaler




13 | Tweed River System Water Supply SunWater Movember 2006 | G-81903-02-
Security Review 03-03

14 | Water Supply and Sewerage Development | Tweed Shire 2007
Servicing Plans Couneil

15 | Integrated Water Supply Options of North | SMEC 2007
East NSW and South East Queensland

16 | Demand Management Stralegy, Stage 1 MWH February 2002 ALDGET4AD]

17 | Clarrie Hall Dam - Determdnation of NSW May 2008 HCOE0E0
Optimum Size and Dam Raising Options Department of
Study, Final Evaluation Report Commerce

15 | Tweed District Water Supply Environmental | 22 July 2008 GW-08-02-
Aungmentation Options Study — Hydrology REP-001 Rev
Identification of Feasible Options — Associates A

Groundwater Supply
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"Dennien Barry” To “Mark Hunting® <mark hunting@au.mwhglobal.com=
<Barry. Dennien@seqwgm.
qld.gov.au>
24/09/2008 05:35 PM bee

Subject RE: Tweed's Water Supply Augmentation Options Study

cc

Mark

Thankyou for your email and your patiance,

See below some revised words we would be comfortable with in your report. We will support our
position with a letter to be forwarded through shortly.

"The South East Queensland (Gold Coast) Desalination Facility is now 85 percent complete,
including 20 kilometres of the required 25 kilometre pipeline length now construcled to connect to the
Southern Region Water Pipaline ." (QWGC Water Supply Emergency projects, Monthly Report — July
2008.)

The Queensland Government is reluctant to commit a definitive supply into NSW at this stage, as the
South East Queensland Water Grid is not yet fully commissioned, and the combined water resources
in South East Queensland have not yet recovered from the worst drought on record. Once these
conditions are met, if the Tweed Shire Council is interested In purchasing water from the SEQ Water
Grid, the SEQ Water Grid Manager would potentially be in a position to enter discussions on this

supply option.

Regards
Barry

From: Mark Hunting [mailto:mark. hunting@au.mwhglobal.com]
Sent: Tuesday, 23 September 2008 4:10 PM

To: Dennien Barry

Cc: Shane F O'Brien

Subject: Tweed's Water Supply Augmentation Options Study

Barmy,

We are about to issue our client, Tweed Shire Council with a progress report on the findings
of our opticns analysis for augmenting the water supply to Tweed Shire.

Of the nine options examined, the logistics of supplying water from the South East
Queeansland Waler Grid look quite promising, based on its proximity to Tweed and the

preliminary discussions that we held with you on 23 April 2008.

We would like to include some meaningful words around the option of a connection to the
South East Queensiand Water Grid, and to that end we seek confirmation from QWC of your
position in the matter.

We have already drafted some words in anticipation of your position, but would like these to
be backead up by your response before we release anything to our client.

The words that we have drafted are as follows:

"QWC confirmed that a notional 20 ML/day would be available from the South East



Queensland {Gold Coast) Desalination Facility at Tugun. This advanced water treatment
plant is part of South East Queensland Water Grid, which comprises several

drought-proofing infrastructure components, many of which are still under construction.

QWC confirmed that:

“The South East Queensland {Gold Coast) Desalination Facllity is now 85 percent complets,
including 20 kilometres of the required 25 kilometre pipeling langth now constructed fo
connect to the Southern Region Water Pipeline .” (QWC Water Supply Emergency projects,

Monthly Report — July 2008.)

The Queensland Government is reluctant to commit a definitive supply into NSW at this
stage, as the South East Cueensland Water Grid is not yet commissioned to deliver, and the
combined water resources in South East Queensland have not yet recovered from the worst
drought on record. The Queensland Government's position in this regard is not to commit to
any new and potential consumers, before the combined water resources in South East
Queensland have replenished to at least 60 percent capacity. At the present time supply s

at 42 percent capacity (22 September 2008).

This highlights the potential risks of this option, in that supply into NSW may be refused
under circumstances where there are depleted water resources in Queensland, under the
influence of a drought, or other Act of God, irrespective of the South East Queensland (Goid
Coast) Desalination Facility being tapped into a relatively infinite resource. It is noted that
this water is manufactured water and its capacity is therefore limited to the production
capacity of the plant itself and not the size of the raw resource.”

Barry, please be assured that we intend to advise our client strictly in accordance with your
response to our letter of Sth May 2008.

At this stage the option to connect to QWC would appear to stack-up favourably in
comparison to some of the other options, and Tweed may instruct us to take this option
forward to greater detail. This reinforces our need to receive your response to our letter,

which deals with the necessary issues of:
= Terms and conditions (capacities and bulk costs),
= Point of supply and

* Tenure of supply (commencement and duration) - all of which are over and above the
words already drafted.

Please do not hesitate to contact me to discuss the above at your earliest convenience,

Regards Mark

@ mwH

BUILDING A BETTER WORLE
Mark M. Hunting

Gold Coast Office Manager

SBuied, Tefephansa: {17 5506 o50t

&l Meraryg sboeet Fagsmile: o

Merang 0LO 4211 Ematl; i) Sark kiR
ALSTRALIA ek mizik. bunfing@muwhglabal.com

www. miwholobal com.au
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TWEED DISTRICT WATER SUPPLY
AUGMENTATION OPTIONS STUDY

INPUT TO STAGE 1 — IDENTIFICATION OF FEASIBLE OPTIONS -
GROUNDWATER SUPPLY

Report Prepared by Environmental Hydrology Associates (EHA Pty Ltd)
for

MWH Australia Pty Ltd

22 July 2008
Report Number GW-08-02-REP-001 Rev A



Limitations Statement

The sole purpose of this report and the associated services performed by EHA Pty Ltd (EHA] is to provide a repaort
detailing a groundwater assessment made for input for a process of identification of feasible options for urban
water supply for the Tweed District Water Supply Augmentation Options Study in accordance with the scope of
services set outin the contract between EHA and MWH Australia Pty Ltd {'the Qient’). That scope of services was
defined by the requests of the Gient, by the time and budgetary constraints imposed by the Client, and by the
availability of access to the data sources for the relevant sites.

EHA derived the data in this report primarily from, examination of records in the public domain ands data relevant
to the sites provided by the Client and other parties.

The passage of time, manifestation of latent conditions or impacts of future events may require further
exploration at the sites and subsequent data analysis, and re-evaluation of the findings, observations and
condusions expressed in this report.

I preparing this report, EHA has relied upon and presumed accurate certain information (or absence thereof)
relative to the site including surface geological mapping and publicly available hydrological data. Except as
otherwise stated in the report. EHA has not attempted to verify the accuracy or completeness of any such
information.

Mo waranty or guarantee, whether express or implied, is made with respect to the data reported or to the
findings, observations and condusions expressed in this report. Further, such data, findings, cbservations and
conclusions are based solely upon site conditions, information, drawings supplied by the Cient and others in
existence at the time of the investigation.

The cost projections detailed in this report have been provided in good faith based on reasonable costs as
reported by relevant reputable contractors. [t should be noted that the passage of time may result in cost
escalations.

This docurment has been prepared solely for the benefit of the Client and is issued in confidence for the purpose
only far which it is supplied. Unauthoised use of this document in any form whatsoever is prohibited. No liability
is accepted by EHA Pty Ltd or any employee, contractor or subconsultant of this company with respect to its use
by any other person.

This disclaimer shall apply notwithstanding that the document may be made available to other persons for an
application for permission or approval or to fulfil a legal obligation.

GW-05-02-REP-001 Rev A
22 Judy 2068
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1.1

1.2

INTRODUCTION

BACKGROUND

The Tweed Shire Coundl water supply has an existing secure yield of approximately 13,750 ML/, The current
demand for water is approximately 10,500 ML/ and is rising as development in the Shire accelerates. [tis
anticipated that an increased secure yield will be required by approximately 2013.

The Tweed Integrated Water Cyde Management Context and Strategy recognised this requirement and
identified requirement to identify and assess options for the augmentation of the water supply.

WWH Australia Pty Ltd and NSW Commerce have been engaged to carry out a Tweed District Water Supply
Augrmentation Options Study and MWH Australia Pty Lud engaged EHA Pty Lud o provide spedalist input to
Stage 1 of this study, being ldentification of Feasible Options,

SCOPE

The project work documented herein covers the following scopes of services:

+ Review previous relevant reports and any material considered applicable (obtain relevant previous
reports, review previous reports and materials, and summarise Key elements of reports);

« |dentify and confirm groundwater options available for the augmentation of the Tweed Shire
Council Water Supply;

e |dentify and listthe criteria by which the relevant groundwater options can be assessed;
+  Undertake a coarse review of legislative and planning issues incuding:
o Review the adequacy of the criteria to fulfil requirements & potential EIS

> Review the adequacy of the criteria to fulfil requirements of relevant agendies in
assessment of preferred the option;

= Review planning and legislative issues to be addressed and risks that the project will not be
able to adequately address those issues,;

> Provide an overview for the location and operation of borefields;
o ldentify potential sodal factors associated with groundwater oplions;
% ldentify potential environmental factors assodated with groundwater options including
sustainability;
* |dentify potential cost and yield factors associated with groundwater options
including security of yield; and

u]

Identification of reasonable implementation timeframe

GW-08-02-REP-00 1 Rlew & Page 1 0f 38
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+ Documentation of the initial groundwater investigations.
This report provides documentation of this scope of works.
GW-08-03-REP-00 1 Rew & Page & of 38
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2.2

RELEVANT INFORMATION SOURCES

RELEVANT AVAILABLE GEOLOGICAL AND HYDROGEOLOGICAL MAPS

The most relevant available geological maps are:

& Brown B.E, 2001, Warwick-Tweed Heads 1:250,000 Metallogenic Map, Preliminary edition,
Geological Survey of New South Wales, Sydney, and

¢ Geological Survey of Queensland 1978 Murwillumbah, Queensland, 1:100 000 geological seri es map.
Sheet 9541, 1st edition. Geological Survey of Queensland Tv

The 1:250,000 scale metallogenic map provided in the Geological Survey of NSW, Warwick-Tweed Heads
1:250 000 Sheet Area (Mew South Wales Portion) Exploration Data Package is the most recent an relevant of
this mapping and has been largely adopted herein as the geological base for figures and hydrogeological
calculations,

In addition to Brown’s geological mapping, additional mapping of Nevy South Wales coastal Quatemary age
geology (Troedson et al, 2004) is available from Geological Survey of New South Wales, and this has heen
drawn upon to better define key geological units such as dune sand deposits which may host significant
wseful groundwater supplies.

The most relevant hydrogeological maps for the Tweed Shire are:

«  N5W Dept of Land and Water Conservation 1997 Tweed-Brunswick Catchment Groundwater
Availability Map, DLWC Hydrogeology Unit, March 1997, and

NSW Dept of Land and Water Conservation 1997 Groundwater Yulnerability - Tweed-Brunswick
Catchments, DLWC Hydrogeology Unit, March 1997

RELEVANT AVAILABLE REPORTS
The key relevant reports for the geology of the Tweed Shire are:

=  Brown, BE, Henley, HF. and Stroud, W.J. 2001 Warwick-Tweed Heads 1:250 000 Sheet Area (New
South Wales Portion) Exploration Data Package, Geological Survey of New South Wales, Yolume 1
Geology, Mineral Occurrences, Exploration and Geochemistry, 12 December 2001; and

+  Troedson, A, Hashimoto, TR, Jaworska, 1., Malloch, K, Cain, L., 2004, New South Wales Coastal
OQuaternary Geology, 108pp. In NSW Coastal Quaternary Geology Data Package {on CD-ROM),
Troedson, A, Hashimoto, TR. {eds), New South Wales Department of Primary Industries, Mineral
Resources, Geological Survey of New South Wales, Maitland.

The key relevant reports for the groundwater resources of the Tweed District are:

+  DMcKibbin, D. 1995 Upper Morth Coast Groundwater Resource Study, NSW Department of Land and
Water Conservation (Water Resources), Technical Services Division, August 1995;

GW-08-02-REP-00 1 Rlew & Page 3 of 38
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«  NSW Dept of Land and Water Conservation 1997 Tweed-Brunswick Catchment Groundwater
Availability Map — Explanatory Notes, DLWC Hydrogeology Unit, Warch 1997;

+  NSW Dept of Land and Water Conservation 1997 Tweed-Brunswick Catchment Groundwater
Vulnerability Map - Explanatory Notes, DLWC Hydrogeology Unit, March 1997,

¢ NSW Department of Natural Resources 2006a tacro Water Sharing Plans - Coastal Alluvial
Groundwater Sources - June 2006 - Tweed River Alluvium Groundwater Source - Report Card;

«  NSW Department of Natural Resources 2006b Macoro Water Sharing Plans - Coastal Groundwater
Sources - June 2006 - Tweed Coastal Sands Groundwater Source - Report Card,

¢  Ross, | B and McKibbin . 1992 North Coast Sustainable Strategy Groundwater Aspects. Department
of Water Resources Technical Services Division. Report No. T5.024;

« Water Conservation and Irigation Commission, 198 Water Resources of the Tweed and Brunswick
Valleys, Survey of thirty Mew South Wales River Valleys, ReportNo. 2;and

«  \Water Resources Commission 1984, Groundwater in New South Wales.

In addition to this report, some cornmentary pertaining to the hydrogeology and groundwater resources of
geological units that extend from the adjoining Gold Coast City to Tweed Shire is provided by:

+  Parsons Brinkerhoff 2005 Gold Coast Water Future Project — Groundwater Investigation, report to
Gold Coast Water, report number 2138163A-001-RPT001, January

N5W DEPARTMENT OF WATER AND ENERGY DATABASE - N5W GROUNDWATER WORKS

In addition to available NSW Government mapping and reporting the NSW Government maintains a database
on groundwater works including bores, well and excavations.  This site presents information approximately
90,000 works constructed for obtaining water across N5W as Groundwater Summary Reports.

While scrutiny of this detailed groundwater information is beyond the scope of this report, some references
have been made to this material and specific comments are made to data drawn from this source in the
following report sections,

SUMMARY OF KEY ELEMENTS OF REPORTS & MAPS

Figure 1 presents the surface geology of the study area based on the geological mapping of Brown (2001).
Figure 2 presents the surface geclogy of the study area based on the geological mapping of Brown {2001)
with modifications for the distribution of dune sand depaosits drawn from mapping provided by Troedson et
al{2004). Appendix A provides a geological key for Figures 1& 2.

Figure 3 presents groundwater availahility mapping for the study area after DLWC (1997a) and Figure 4
presents groundwater vulnerability mapping for the study area after DLWC {1997¢).

The following section provides commentary regarding potential groundwater sources that have been
identified within the Tweed Shire Boundary.

GW-08-02-REP-00 1 Rlew & Page 4 of 38
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2.41 Palaeozoic age metasedimentary rocks of the Neranleigh Fernvale Beds

Palacozoic age metasedimentary rocks of the Beenleigh Block form effective geological basement to the
Tweed Shire. The Neranleigh Fermmvale Beds of this structural unit outcrop over 429.4 km? in Tweed Shirein a
broad band of outcrop that extends well to the north and south of the Shire.

This umnit will largely be present at depth heneath the entire Shire, sub-cropping beneath younger Mesozoic
age sediments of the Clarence Moreton Basin, Mesozoic age volcanics correlated with the Ipswich Basin,
Tertiary age volcanics of the Mt Waming system and younger Quaternary age alluvium, dune sand and other

coastal / estuarine deposits.

McKibbon (1995) indicated that the Neranleigh Fernvale Beds in the Upper North Coast area consist of
strongly folded and structurally deformed greywacke, slate, phyllite and quartzite, He indicated that within
this unit groundwater occurs assodated with secondary porosity such joints, fractures, fissures and
weathered zones along such features. Although McKibbon indicated that this unit has generally low
permeability with individual bore yields generally in the order of 0.5 L/s, occasional supplies to 5 L' are
recorded. He noted that this formation hosts unconfined to semi-confined aquifers.

Motwithstanding McKibbon's assessment it should be noted that elsewhere across the extensive outcrop area
of the Meranleigh Fernvale Beds in southemn Queensiand some appreciable individual bore supplies are
obtained from this unit. For example a contingency urban water supply borefield of four production hores
has been established at Chandler in the southern outskirts of Brishane that is delivering a contingency
groundwater supply of 54 Lfs with an overall salinity of less than 700 mg/L total dissolved solids.

EHA [2006) noted that in contrast with much of the Brisbane area, in the Gold Coast area the Meranleigh
Femvale Beds appear to support a few larger groundwater supplies, although more broadly it is a relatively
poor water source. EHA noted advice from water bore drilling contractor Graeme Hoffman who has
significant experience in the construction of water bores in this formation. EHA noted that Hoffman had
advised that the Neranleigh Femvale Beds are generally poor groundwater producers howewver in some areas
of the Gold Coast, some large supplies are drawn from them such as the Southport Australian Rules Ground
that has a bore that produces approximately 1136 Lfs, the Parkwoods Golf Course that has a bore that
produces approximately 11.36 to 16.41 L/s from weathered greywacke and the Gold Coast University site that
has a hore that produces approximately 4 Lfs. Wr Hoffman indicated that successful bores in the Neranleigh
Fernvale Beds are usually located in low-lying, swampy areas.

McKibbon (1995) quoted an estimate of 64 production bores tapping the Beenleigh Blodk metasedimentary
rocks in an Upper North Coast study area extending from Coffs Harbour in the south, Tenterfield and Glen
Innes in the west and the Queensland horder in the north. He estimated the total yield for these rocks over
this larger study area to be 10,000 ML/a and total groundwater extraction from the bores tapping these rocks
to be 700 ML/a.

As previously indicated the outcrop area of the Neranleigh Fermvale Beds present within Tweed Shire totals
4794 km?. Adopting a mean annual rainfall of 1,576.9 mmia (ie. mean rainfall at Murwillumbah) and the unit

GW-08-02-REP-00 1 Rlew & Page % of 38
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rainfall recharge value of 1% quoted by McKibbon, an overall groundwater recharge of 6,771 WL is
projected for this aquifer within Tweed Shire. Adopting McKibbon's assumption of 50 m mean saturated
thickness and mean porosity of 1% a storage value of 214,695 WL is projected for these rocks beneath their
outcrop area. Table 2.1 provides a sumimary of the projected storage for the key geological units of Tweed
Shire including the Meranleigh Fernvale Beds,

DLW {1997 c&d) rated the vast majority of outcrop area of the Neranleigh Fernvale Beds to be of "Moderately
High" aquifer vulnerability, although some areas of this aquifer were rated to be of *Low Moderate”
vulnerability. DLWC (1997 ckd) indicated that “Moderately High™ vulnerahility anked groundwater resources
for the Tweed and Brunswick area included shallow aquifers assocated with moderate slopes, higher rainfall
and higher recharge with soils often moderately to highly permeable, with a moderate to high cation
exchange capacity and a depth to water of less than 10 metres.

Motwithstanding the observations made by EHA (2006) regarding potential high yielding bores in this
formation in the southern suburbs of Brisbane and in some areas of the Gold Coast, groundwater extraction
from the Neranleigh Fernvale Beds at consistently high capacities has not been established in northern NSW,
It should however be noted that some higher capacity water bores tapping this formation have been
recorded by DWE in their database of groundwater works reports.  For example the BMurwillumbah Golf
course has a 40 m deep bore @apping the Neranleigh Fernvale Beds thatis reported by DWE as yielding 4 L'
of good quality (with respect to salinity) groundwater from a waterbed from 6 to 20 m bGL. At least four
bores in the greater Murwillumbah area are recorded in the DWE database as having supplies drawn from the
Meranleigh Fernvale Beds greater than 3 Lfs with at least one bore reported as having an individual yield of
5514,

While it is not possible currenty to reliably assess the potential for the developrnent of borefields for Tweed
Shire such as is operating at Chandler in Brishane it is noted that the bores recording in the Murwillumbah
area as hosting larger supplies (ie. > 3 L/s) are not deeper than 40 m. Itis noted that the experience in the
Brishane area with this formation has been that the larger supplies won from this unit have been at
significantly greater depth {ie. 70 — 150 m) than typical drilling depths for most domestic and farming
applications (ie. 30 - 50 m).

Dieep test drilling of structural targets in areas of low-lying, swampy terrain on the outcrop of this unit would
e required to better understand the potential for urban groundwater supply development within this unit.
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2.4.2 Mesozoic age volcanics of the Clarence Moreton Basin

The Chillingham Volcanics which are of Triassic age form the basal unit of the Qarence Moreton Basin in the
Tweed Shire. This unit extends north into Queensland and is correlated with the lower section of the Ispwich
Basin. The Chillingham Velcanics outcrop in a relatively narrow and arcuate band that trends broadly north -
south, fremnear Chillingamin the north to near Mt Jerusalem in the south of the Shire. The rocks of this unit
include rhyolite, lithic rhyolitic tuff, shale, and basal cobble conglomerate. Brown etal (2001) have indicated
that the Chillingham Volcanics have a maximum thickness possibly reaching 1,500 m.

EHA (2006) noted that little is known of the hydrology of this formation, however it would he expected to
host minor aquifers developed in weeathered and fractured rock. This formation is unlikely to host
groundwater resources of great significance except for small-scale individual domestic use,

The outcrop area of the Chillingham Yolcanics present within Tweed Shire totals 61.2km°. Adopting a mean
annual rainfall of 1,555 mmy/a (ie. mean rainfall at Tyalgum) and a unit rainfall recharge value of 3%, an
overall groundwater recharge of 2,856 WL/ is projected for this aguifer within Tweed Shire, Adopting an
assumption of 50 m mean saturated thickness and mean porosity of 1% a storage value of 36,720 ML is
projected for these rocks beneath their outcrop area. Table 2.1 provides a summary of the projected storage
for the key geological units of Tweed Shire including the Chillingham Yolcanics,

[t should be noted that the total recharge estimate presented in Table 2.1 does not equate to an available
groundwater yield for this aquifer. This is because in a relatively undeveloped state, the recharge into the
agquifer system will be balanced by discharge from the system in the form of wetlands and the baseflow of
streams that drain such areas, Increased groundwater pumping from the Chillingham Yolcanics would result
in some reduction to stream flow as less recharge would be rejected, however the associated reduction in the
maore critical groundwater baseflow during the drier months of the year may be proportionally less. This is
because when an aquifer is effectively full or dose to full there is no working storage to buffer recharge and
discharge. When some working storage is aeated through groundwater pumping the effective recharge
potential increases.

In order to account for the need to preserve some stream baseflow during periods of low rainfall, the overall
anquifer recharge figure projected for the Chillingham Yolcanics as presented in Table 2.1 should be reduced.
In Table 2.1 a factor of 10%: has been adopted for recoverable recharge reflecting both the need to maintain
stream base flow and the likely relative difficulty in establishing borefields within this geological unit.

This reck unit underlies the small community of Chillingham in outcrop and at depth beneath the small
cormmunity of Numinbah. Accordingly it may be able to be drawn on to provide small domestic supplies or
even perhaps small community water supply schemes, however further investigation to clarify the potential
of this unit is beyond the scope of this project. Motwithstanding this, it would be expected that the
Chillingham Yolcanics are unlikely to be able to provide or to contribute to significant large-scale urban water
supply schemes for Tweed Shire.
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2.4.3 Mesozoic age sedimentary rocks of the Clarence Moreton Basin

The sedimentary rocks of the Carence Moreton Basin directly overlie the Chillingham Yolcanics in Tweed
Shire and outcrop in a broad band of 250 km?® between the Chillingham Yolcanics and the basalts of the
Lamington - bt Warning complex. Within Tweed Shire the sedimentary units of the Clarence Moreton Basin
include the following units:

+  Bundamba Group (Woogaroo Sub-Group); and
«  Walloon Coal bMeasures.

MeKibbon (1995} indicated that within the Clarence Moreton Basin sediments groundwater occurs in porous
horizons as well as in joints and bedding plane fractures with most of the waterbeds being confined. He also
indicated that groundwater assodated with the rock formations of the Clarence Moreton Basin is
characterised by small individual bore yields {most commonly 0.3 Lfs but up to 1.5 Lfs) and rather variable
quality. McKibhon also indicated that at 1995, the tofal groundwater usage from the porous rock aquifers of
the Clarence Moreton Basin did not exceed 2,000 WL over a broad area of the Upper North Coast of NSW
that included but was not restricted to Tweed Shire.

McKibbon (1995) quoted an estimate of 104 production bores tapping the Clarence Moreton Basin rocks in an
Upper North Coast study area extending from Coffs Harbour in the south, Tenterfield and Glen Innes in the
west and the Queensland border in the north. He estimated the total yield for these rocks over this larger
study area to be 28,100 ML/ and total groundwater extraction from the bores tapping these rocks to be
1,000 ML,

Walloon Coal Measures

WcKibbon (1995) indicated typical individual bore yields from the Walloon Coal Measures to be less than
0.5 Lis with some supplies up to 5 L/s. However he also indicated that although bores in Walloon Coal
Measures generally obtain water within 30 m of the surface, itis usually brackish, Mckibbon's assessment of
the Walloon Coal Measures is consistent with other assessments of the groundwater prospectivity of this
formation {eg. EHA, 2006), however it should be noted that some isolated incdences of low salinity
groundwater have been reported from the Walloon Coal Measures.

Itis noted that this formation underlies Tyalgum, however at this location it is only approdimately 2 km to its
mapped lower boundary with the underlying Woogaroo Sub-Group. Accordingly the mapping suggests that
at Tyalgum only part of the lower section of the Walloon Coal Measures is present.

The outcrop area of the Walloon Coal Measures ocoupies 156.2 km? within Tweed Shire. Adopting a mean
annual rainfall of 1,555 mm/a (ie. mean rainfall at Tyalgum) and the unit rainfall recharge value of 0.5%
quoted by McKibbon, an overall groundwater recharge of 1,215 WLA is projected for this aquifer within
Tweed Shire. Adopting Mdibbon's assumption of 100 m mean saturated thickness and mean porosity of 2%
a storage value of 312480 ML is projected for these rocks beneath their outcrop area. Table 2.1 provides a
summary of the projected storage for the key geological units of Tweed Shire induding the Walloon Coal
tleasures,
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Motwithstanding the relatively large projected storage for this unit, because of relatively poor water quality
hosted by this formation it would be expected that the Walloon Coal Measures are unlikely to be able to
provide or to contribute to significant large-scale urban water supply schermes for Tweed Shire.

Bundamba Group / Woogaroo Sub-Group

McKibbon (1995) indicated that the Bundamba Group consists of early to mid lurassic sandstones, siltstones
atd pebble conglomerates. He described the Bundamba Group rocks as forming a low yielding, low salinity
aquifer systern. Mckibbon (1995) indicated typical individual bore yields from the Bundamba Group rodks to
ke less than 0.5 L/s with some supplies up to 2.5 L's.

Brown (2001) mapped an outcrop area of 93.7 km* of undifferentiated Woogaroo Sub-Group rocks to the
immeediate east of the Walloon Coal Weasures in Tweed Shire and Brown et al { 2001) described these rocks as
comprising

¢ Ripley Road Sandstone consisting of thick-hedded, coarse grained, crosshedded, quartz arenite and
conglomerate; and

+  Raceview Formation consisting of thinly-interbedded, fine-grained lithic to quartz arenite, siltstone
and claystone, minor pebhble conglomerate; and minor coal,

MeKibbon did not specifically make comment regarding the sub-units of the Bundamba Group and it should
bre noted that production bore yields from the member Ripley Road Sandstone have been know to be as high
at 15 Lfs elsewhere where assodated with significant jointing / fracturing. For example the Brishane Aquifer
Project currently draws a contingency urban town water supply of 20 L/s from two production bores to 150 m
deep.

The Woogaroo Sub-Group outcrop ocoupies 93.7 km® within Tweed Shire. Adopting a mean annual rainfall of
1,555 mmva {ie. mean rainfall at Tyalgum) and the unit rainfall recharge value of 5% quoted by MdKibbon, an
overall groundwater recharge of 7,287 ML/ is projected for this aquifer within Tweed Shire. Adopting
McKibbon's assumption of 100 m mean saturated thickness and mean porosity of 5% a storage value of
468,500 ML is projected for these rocks in the area beneath their outcrop. Table 2.1 provides a summary of
the projected storage for the key geological units of Tweed Shire including the Walloon Coal Measures.

The small village of Numinbah lies on the outcrop of the Woogaroo Sub-Group rocks, but close to its outcrop
boundary with the underlying Chillingham Volcanics. As previously indicated at Tyalgum, the Walloon Coal
Measures outcrop but only the lower section of this unit is present overlying the Woogaroo Sub-Group. It
should be noted that there is some potential for the development of small-scale groundwater supplies from
this unit.

Tertiary age basalts of the Mt Warning Complex

tcKibbon (1995) noted that the Lamington Yolcanics which consist mainly of basalt and rhyolite, have very
extensive flows and extend from Ballina - Byron Bay on the eastern seaboard through to the McPherson
Range along the Queensland border in the north. Within Tweed Shire the surface geological mapping of
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Brown ( 2001) indicates that in total, 185.7 km? of the Shire is ocoupied by surface outcrop of these Tertiary
age volcanic rocks.

Brown et al (2001) indicated that the Late Oligocene — Early Miocene age Tweed Yolcano covers an area
approximately 100 km by 80 km and is still recognisable as a shield volcano with an eroded central caldera
with slope angles of the shield low, between 1and 3°. Brown et al indicated that the maximum thickness of
the volcanics associated with the Tweed Volcano is approximately 1,000 m, however erosion has removed the
eastern coastal portion. Brown et al noted that Mount Warning, a prominent peak (to elevation 1,156 m) is
composed of trachyandesites surrounded by plutonic rocks, has usually been described as the feeder in the
centre of the eroded caldera, although isotopic dating suggests that these rocks are older than the shield
volcanics. Brown et al have suggested that the feeder for the Tweed volcanics may have been the Mount
Mullum igneous complex immediately to the east of the Mount Warning Central Complex,

The key geological units of these Tertiary age volcanics within Tweed Shire include:

« Lamington Voleanics - sub-alkali basalt {cormprising sub-alkali basalt with members of rhyolite,
trachyte, wif, agglomerate, and conglomerate);

+«  Lamington Volcanics - Blue Knob Basalt (comprising both basalt and andesite);

¢ Mt Waming Central Complex - basalt (comprising basalt, typically extensively recrystallised, ring-
dyke); and

+ Mt Waming Central Complex - dolerite & basalt [comprising intrusive dolerite and basalt).

MeKibbon [1995) indicated that the Tertiary age volcanics form one of, if not the most important agquifer
systems in the North Coast area of NSW. He noted that these rocks provide a very reliable system for bore
water supplies containing low salinity groundwater that is suitable for most urban and rural purposes.
McKibbon noted that individual bores have yields that commonly range from 0.5 to 15 Lfs from average
depths of 30m.

WcKibbon noted that the permeability of the volcanics is generally high due to consistent secondary porosity
features such as joints and fractures as well as some primary features such as vesicular zones.

[tis of some significance that Mckibbon has also noted that groundwater discharging from the basalt terrains
feeds numerous springs and substantially maintains some wetlands and the baseflow of streams that drain
such areas.

MeKibbon indicated that the grourdwater hosted by the volcanics is usually of excellent quality with low
total salt content although it is often found to have appreciable hardness.

WecKibbon indicated that the basalts are relatively poorly developed for groundwater supplies within the
study area with the exception of the Cudgen plateau to the south of Kingscliff. He noted that the Cudgen
plateau is important locally because it has very fertile basaltic soils within a few kilometres of the coast and
hosts a small but impartant groundwater system to provide domestic and imigation supplies. McKibbon
noted that on the Cudgen plateau at 1995, 15 bores had been constructed in the area and irrigation
entitlerments at that time had reached more than 20ML/A.
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2.4.5

McKibbon (1995) indicated a mean recharge rate for the basalts of the north coast of MSW in the order of 10%
of a mean annual rainfall of 1,876 mm. He also indicated mean saturated thicknesses of 60 m and a mean
porosity of 3%.

McKibbon [1995) quoted an estimate of 724 production bores tapping the Tertiary age volcanics rocks inan
Upper North Coast study area extending from Coffs Harbour in the south, Tenterfield and Glen Innes in the
west and the Queensland border in the north. He estimated the total yield from these rocks over his larger
study area to be 797,000 MLA and total groundwater extraction from the bores tapping this unit to be
8,800 ML/a.

The outarop area of Tertiary age volcanics present within Tweed Shire totals 18568 ke, Adopting a mean
annual rainfall of 1,555 mm/a (ie. mean rainfall at Tyalgum) and the unit rainfall recharge value of 10%
quoted by Mckibbon, an overall groundwater recharge of 28,830 MLsa is projected for this aquifers within
Tweed Shire. Adopting McKibbon's assumption of 60 m mean saturated thickness and mean porosity of 3% a
storage value of 334,200 ML is projected for these rocks. Table 2.1 provides a summary of the projected
storage for the key geological units of Tweed Shire induding the Tertiary age volcanics.

[t should be noted that the total recharge estimate does not equal an available groundwater yield for these
aquifers. This is because in a relatively undeveloped state, the recharge into the aquifer system will be
balanced by discharge from the system in the form of wetlands and the baseflow of streams that drain such
areas. Increased groundwater pumping from the volcanics would result in some reduction to stream flow as
less recharge would be rejected, hoveever the associated reduction in the more critical groundwater baseflow
during the drier months of the year may be proportionally less. This is because when an aquifer is effectively
full or dose to full there is no working storage to buffer recharge and discharge. When some working storage
is created through groundwater pumping the effective rechange potential increases,

Quaternary age alluvium of the Tweed River

Brown et al (2001) has indicated that gravels, sand and mud have accumulated as alluvial deposits along
maost streams in the Warwick — Tweed Heads Geology Sheet area and that the Tweed and Richmond Rivers
are dominated by floodplain sediments with lesser levee and channel deposits. Brown et al have noted that
the floodplain deposits are mainly muds with sandy and lesser gravelly sediments in crevasse splays, and
peaty accumulations in backswamps and abandoned channels. They have also indicated that the lower
reaches of both the Tweed River and Richmond River are incised into Pleistocene age estuarine muds.

McKibbon (1995} indicated that prior to 1995 the groundwater resources of the Tweed River valley were not
well known and he documented investigations of these sediments undertaken by the Department of Water
Resources.  This investigation work involved geophysical survey work and the comstruction of two
groundwater monitoring bores.

McKibbon (1995 indicated that the maximum thickness of the unconsolidated sediments of the Tweed River
alluvium was approximately 35 m. He also conduded that no significant low salinity groundwater resources
where found on any of the survey lines downstream of Murwillumbah and he attributed this to a
predominantly estuarine nature of the sediments over much of the valley. Quatemary age coastal dune sands
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Wckibbon (1995) indicated that upstream of Murwillumbah the groundwater potential in the Tweed River
alluvium is much better with alluvium thicknesses to 20 m on the river. Mdibbon indicated that individual
bore yields to 15 L/s were judged to be available and that salinity, based on a single test bore result of
437 mo/L total dissolved solids was low.

McKibbon (1995) also indicated that there was likely to be moderate yields of low salinity water available
from both the tributary Rous River and Oxley River alluvial systems.

McKibbon (1995) indicated that the total area covered by the alluvium of the Tweed River covered 147 km?
and that adopting a porosity of 10% and an estimated saturated thickness of 15 m the alluvium held a total
storage of 222,000 ML. OFf this total figure Md€ibbon indicated at only 44,000 ML was low salinity
groundwater with the remainder being high salinity groundwater. Further to this Mddbbon projected
recharge to the Tweed River alluvium of 4,960 WML/ based on 2% of a mean annual rainfall figure of
1,687 mm becoming effective recharge.

MeKibbon (1995) indicated that water use from the Tweed River aliuvium at 1995 was 108 ML/ from a total
of 12 water supply bores. This equates to a mean individual pumping rate of 0.285 L/s.

Wckibbon also noted that that at 1995 the total area of public lands overlying the groundwater resource of
the Tweed River alluvium was 6.6 km? representing 4.5% of the surface extent of the aquifer.

Groundwater availability mapping DLWC (1997a) indicates that much of the lower Tweed River alluvium to
the east of Bray Park hosts groundwater of marginal quality from the perspective of salinity with marginal
quality defined by DLWC as a total dissolved solids content between 501 and 1,500 mg/L with higher yielding
individual supplies (defined as > 1.5 L/s) located closer to the Tweed River {See Figure 3).

The DLWC mapping also indicates that upstream of the Bray Park area, that the alluvium along the middle
arm of the Tweed River / Ouley River hosts groundwater of fresh quality with fresh quality defined by DLWC as
a total dissolved solids content less than 500 mgJ/L with higher yielding individual supplies (ie. = 1.5 L/s)
located closer to the Tweed River (See Figure 3). The DLWC mapping indicates that although the alluvium of
the tributaries of the Rous River and Dunbible Creek hosts low salinity groundwater, the yields from
individual water bores in these areas is likely to baless than 1.5 Lfs,

A preliminary review of DWE database information provides relatively little data regarding the alluvium in the
Bray Park area, suffice to note that the data available suggests that immediately upstream of Bray Park the
alluviurm thins markedly away from the course of the middle arm of the Tweed River although one well
(GWO12644) constructed approximately 1 km east of the weir and 300 m from the river on its left bank
penetrated to a total depth of 4.9 m and drews a supply reported to be 2.53 Lfs from a depth of 2.7 mand a
standing groundwater level of 1.2 mbGL

The area of alluvium upstream of the Bray Park area along the middle arm of the Tweed River / Oxley River
that hosts groundwater of fresh quality covers 8.87 km?. Adopting McKibbon's recharge estimate of 2% of
mean rainfall and applying this to the mean annual rainfall for Murwillumbah of 1,576.9 mm, a total recharge
o this section of alluvivm of 306 ML/a is projected. This figure is very much only a preliminary projection as it
is likety that the stream has some connection with the groundwater system and stream recharge would form
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2.4.6

a component of the overall recharge to the system. Adopting McKibbon's saturated thickness assumption of
15 mand effective porosity of 10%, a total groundwater storage of 13,305 ML is projected.

Under the NSW Department of Natural Resources [2006a) Macro Water Sharing Plans process a report card
document has been provided for the Tweed River Alluvium Groundwater Source which is categorised to
consist of floodplain sand and gravel deposits in the Tweed valley. In the report card for this source it is
indicated that typical bore depths range from 5 - 20 metres, usually underlain by the metamorphosed rocks
of the New England Fold Belt and older sediments of the Tweed River Alluvium.

The report card document indicates that the alluvium of the Tweed River covers of 127 km and receives
recharge at a rate of 22861 ML/ (effectively 226 mmya or 11% of mean annual rainfall at Murwillumbah).
The document indicates that at June 2006 the existing licensed entitlernent for this unit was 555 ML&a of
which 37% is general purpose, 34% stock and domestic, and 23% other purposes,

The report card proposes that the volume available for licensed and approved extraction (hased on
sustainability factor of 607 of recharge) is 13,716 ML/a. This suggests that in the area underlain by the
alluviurm of the Tweed River system at June 2006 potentially, groundwater supplies of 13,167 ML/a remained
unassigned.

DLWC (1997c&d) rated the vast majority of outcrop area of the Tweed River alluvium to be of “Moderately
High" vulnerability although the alluvium of the Rous River was rated to be of “High Vulnerability”. DLWC
(1997c&d) indicated that "Moderately High” vulnerability ranked groundwater resources for the Tweed and
Brunswick area included shallow aquifers assodated with moderate slopes, higher rainfall and higher
recharge with soils often moderately to highly permeable, with a moderate to high cation exchange capacity
and a depth to water of less than 10 metres.

Quaternary age coastal dune sand deposits

tcKibbon (1995) has indicated that interspersed between rocky headlands, coastal sand masses extend
almast the entire seaboard length of the upper north coast of NSW. Mckibbon noted that the NSW
Department of Water Resources had undertaken geophysical surveys (electromagnetics and conventional
resistivity soundings) to investigate these sediments at Chinderah and at Cudgen — Bogangar Beach within
Tweed Shire and found that there was potential for low salinity groundwater to be present.

McKibbon noted that generally the beach and dune sands are of fine to medium grain size (ie. 0.12 - 0.5 mm
diameter). He also noted that within the sands a dark carbonaceous cemented sand layer (up to 14 m in
thickness) is often found, particularly in heathland areas. McKibbin noted that the coastal sand beds are an
impartant aquifer system because they catch and store a significant proportion of the rain that falls on them
and because their permeability is generally high. He noted that with proper bore design, yields of up to
40 Ls can be drawn from some bores, however because of their connection with bodies of saline water great
care is necessary to avoid saline intrusion.

McKibbhon [ 1995] has noted that watertables within the sands are often shallow and consequently freshwater
lagoons, lakes and freshwater wetland hahitats within the sand beds are common and represent windows in
the watertable. He also noted that whilst groundwater salinity within these sediments is generally low, some
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water quality issues exist in some areas associated with the presence of hydrogen sulphide, iron or excessive

colour.

MeKibbon (1995) noted that large numbers of spear points and bores are used to draw groundwater from
these sediments on the upper north coast of N5W and he noted the presence of 177 such facilities, He noted
that such sediments have significant potential to provide reticulated urban supplies and noted that within
the upper north coast area town water supply bores had been constructed in them at Woodburn to supply
Evans Head and Woodburn well to the south of Tweed Shire.

Although relatively recent surface geological mapping is available for the Quatemary age sequences
(Troedson et al, 2004} for the purposes of this report the geclogical mapping of Brown (2007) has been used
to project the area of dune sand sediments to support preliminary yield projections. This mapping was used
o summarise the areas covered by dune sand sediments along the coastal section of Tweed Shire. Table 2.2
provides a summary of these areas.

Table 2.2 Summary of areas covered by dune sand sediments in Tweed Shire

Lacality Area m:dim‘r;rr::rhm;;f?;d dune

Tweed Heads to Fingal 14.28

Fingal to Kingsdliff 5.82

Kingschiff to Bogangar 15,446

EBogangar to Hastings Point 3197
Hastings Point ta southemn

coast boundary of Teeed 2549

Shire
Tatal for Tweed Shire 64,97

Table 2.2 indicates that the dune sands of Tweed Shire ocoupy approzimately 65 knmy, Adopting a mean
annual rainfall of 1,463 7mmia (ie. mean rainfall at Coolangatta) and the wnit rainfall recharge value of 20%
guoted by McKibbon, an overall groundwater recharge of approximately 19,000 ML/ is projected for this
aquifer within Tweed Shire, Adopting McKibbon's assumption of 15 m mean saturated thickness and mean
porosity of 30% a storage value of 292,365 ML is projected for these sediments. Table 2.1 provides a
sumrmary of the projected storage and recharge for the key geological units of Tweed Shire including these
sands.

[t should be recognised that not all of the recharge projected for this unitis effectively available for extraction
as some positive groundwater outflow is required at the coastline to maintain the hydrodynamic balance that
prevents unacceptable seawater intrusion and some of the groundwater will provide environmental support
for associated freshwater wetlands, streams and lakes. If 30% of the recharge is effectively recoverable then
the total dune sand systems could provide supplies of approximately 5,700 ML%A.

It should be noted that a significant number of small-scale groundwater extraction facilities already tap these
sands, hence a portion of the 5,700 ML is already being utilised.
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Under the NSW Department of Natural Resources {2006h) Macro Water Sharing Plans process a report card
document has been provided for the Tweed Coastal Sands Groundwater Source which is categorised to
consist of coastal dunes and sand plains from Tweed Heads to Pottsville. In the report card for this source itis
indicated that typical bore depths range from 5 - 20 metres, wsually underain by the metamorphosed rocks
of the New England Fold Belt and older sediments of the Tweed River Alluvium.

The report card document indicates that the coastal dunes and sand plaing from Tweed Heads to Pottsville
cover an area of 77 km? and receive recharge ata rate of 17,430 ML/ (effectively 226 mm/a or 15% of mean
annual rainfall at Coolangatta). This figure is at variance with that derived herein through analysis of the
mapping of Brown (2001). The report card document indicates that the existing licensed entitlernent for this
unit is 778 ML/ of which 74% is general purpose, 15% stock and domestic, and 11% other purposes.

The report card proposes that the volume available for licensed and approved extraction (based on
sustainability factor of 50% of recharge) is 8,168 WML/a. This suggests that in the area from Tweed Heads to
Pottsville at June 2006 potentially groundwater supplies 7,390 ML/ remained unassigned.

This suggests that if the Macro Water Sharing Plans were formally introeduced, they would not significantly
constrain the development of the dune sands and associated aquifers,

DLWC (1997c&d) rated the vast majority of outcrop area of the coastal sand units to be of *High” aquifer
vulnerability. DLWC (1997¢&d) indicated that "High” wulnerability ranked groundwater resources for the
Tweed and Brunswick area usually included unconfined, shallow, highly permeable, aquifers such as dune
sand with minimal soil coverage and low slope with water tables less than 5 metres deep, combined with
shallow soil depth, low slope, high to very high permeability, and low CEC
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3.1

IDENTIFICATION & CONFIRMATION OF GROUNDWATER OPTIONS
AVAILABLE FOR AUGMENTATION OF TWEED SHIRE COUNCIL
WATER SUPPLY

IDENTIFICATION OF CRITERIA BY WHICH RELEVANT GROUNDWATER OPTIONS CAN BE
ASSESSED

The criteria by which the relevant groundwater options can be assessed include the following:
+  [egislative and planning issues;
+  Technical factors;
*  Social factors
+ Environmental factors
+  Costand yield; and
¢ Implementation timeframe.

Legislative and planning issues

The key legislative and planning issues relevant to the development of groundwater options revolve around
the existing relevant NSW water resource management framework.

The NSW Department of Water and Energy (DWE) website

[htp:fwsew natralresources new.gov auSwater/eqislation shioml ) provides succinct guidance regarding the
water management regime that is relevant to groundwater development within NSW. This website indicates
that the key parts of the water management framework in NSW that are relevant to Tweed Shire are:

o |Water At 1972 this Act came into force at the turn of the century and represented a different era in
water managerment in NSW. This Actis being progressively phased out and replaced by the Water
Management Act 2000 but some provisions are still in force;

¢ |Water Management Act 2000: this is the main piece of water legislation for N3W ensuring that water
is provided for the environment and more secure access to water users. The provisions of the Act are
being progressively implemented in N5W. In the water sharing plan areas licences and approvals are
administered under the Water Monagement Act. Across the enfire State, works within 40 metres of a
river, lake or estuary require a controlled activity approval under this Act; and

+  National Water Initiative: The NSW Government is a parther in the National Water Initiative (NWI)
endorsed by the Council of Australian Governments in June 2004, The NSW Government prepared
its NSW NWI Implementation Plan in 2005 containing specific actions for implementing the eight
key elements of the NWI. The Plan was accredited by the National Water Commission on 18 August
2006,
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The NSW government is undertaking a process of developing water sharing plans under the Water
Management Ad 2000. These plans establish rules for sharing water between the environmental needs of the
tiver or aguifer and water users, and also between different types of water users such as town supply, rural
domestic supply, stock watering, industry and irfigation.

For groundwater systems the environmental provisions in groundwater sharing plans are based on:
+  protecting the long-term storage component of the aquifer; and
e reserving a proportion of the average annual recharge for the environment,

In addition the plans set local restrictions on pumping at certain times if water level drawdowns below a
specified level are occurring or water quality is declining. Distance limits may also be set between bores or
from groundwater dependent ecosystems.

To date no water sharing plan has been implemented for the Tweed Valley or for associated coastal
groundwater systems within Tweed Shire. [t would, however, be expected that such a plan/s will ultimately
be formulated and that future significant groundwater development would be controlled by them.

In the absence of a water sharing plan for the Tweed Valley and associated coastal groundwater systems
within Tweed Shire, bore licensing provisions of the Water Act 1972 still prevail and currently all water bores
in NSW are required to be licensed.

NEW has a well developed and documented framework for groundwater management that indudes:
+ 3 published NSW 5tate Groundwater Policy Framework Document (DLWC, 1997e];
« 3 published NSW State Groundwater Quality Protection Policy (DLWC, 1998); and
& apublished NSW State Groundvater Dependent Ecosystems Policy (DLW, 2000).

It would be expected that DWE would expect any proposal for licenses to develop bores for town water
supply for Tweed Shire to conform to the aforementioned framework for groundwater management and
include an environmental assessment that would necessarily have to consider key matters such as:

*  Protection of the groundwater resource from seawater intrusion due to over-abstraction;

+  Protection of the environment due toimpact on connected stream fows and / or impact on
groundwater dependent ecosystems {eg. wetlands, springs, vegetation systems that draw on
groundwater); and

¢ Protection of existing groundwater and surface water users

Under the NSW Government “Achieving Sustainable Groundwater Entitlements Program” the NSW
Government embarked on a series of water reforms and has moved towards managing its groundwater
systems with a focus on long-term sustainability. DWE define the sustainable yield of a groundwater system
is that proportion of the aquifer recharge that can be extracted without compromising the integrity of the
water source and the ecosystens and communities that depend on it
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[t would be reasonable to expect that where groundwater extraction involved a net increase in water
extraction from a water system, some refined estimate of overall groundwater system yield would be
reduired.

As previously indicated there has been Macro Water Sharing Plan documents produced for the Tweed River
Alluvium Groundwater Source and the Tweed Coastal Sands Groundwater Source - Report Card. It appears
likedy that DWE will move forward to formalise and implement these plans in the near future. These plans will
place significant overall caps on groundwater take from the aforementioned two systems.

Considering the aforementioned framework, the key criteria based on the existing NSW water resource
management framework will be:

Proposal compliance with relevant Water Sharing Plans as they become available;
Extraction of groundwater not 50 greatas to cause unacceptable seavater inrusion;

Extraction of groundwater not so great as to cause unacceptable diminution of groundwater levels
beneath groundwater dependent ecosystems;

Extraction of groundwater not so great as to cause unacceptable diminution of groundwater levels
beneath linked-groundwater-dependent perennial streams;

Extraction of groundwater not so great as to cause unacceptable diminution of groundvater levels
inducing acid sulphate soil impacts to water quality; and

Borefield locations should be remote from petentially contaminating activities (ie. adeguate
sethacks available to provide well-head protection zones).

3.1.2 Technical factors

The key technical factors relevant to the development of groundwater options revolve the following:

L]

L]

Availability of host aquifers within reasonable distances from existing key population centres;
Acceptable groundwater quality within host aquifers;
Acceptable individual bore yields within host aquifers;

Adequacy of recharge to aguifer systems (ie. balandng recharge against water currently extracted
and proposed to be extracted and environmental needs);

Access tosuitable land to host borefields and pipelines;

The pattern of existing groundwater use.



Proposed groundwater extraction from system not greater than recoverable percentage listed in
Tahle 2.1

Suitable lecations are accessible as public land to host borefields and pipelines {road reserves if
public land not available); and

Borefield not to be located in direct conflict with pattern of existing groundwater use.
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Social factors
The key social factors relevant to the development of groundwater options revolve the following:
¢ The need to maintain acceptable ongoing access to existing groundwater sources in terms of
groundwater quality and yield;
+  The need to restrict groundwater extraction to within rates that do notharm the environment and in

50 doing raise concems regarding unacceptable environmental impact; and

¢« The need to impose well-head protection zones to exclude the development of potentially
contarminating activities from the vicinity of bore fields through town planning instruments.

[t should be noted that traditional landholders generally hold that water resources have a particular cultural
significance and consideration of the views of traditional landholder groups should abways form part of the
overall assessment of project aiteria.

Considering the aforementioned framework, the key proposed criteria will be:

*  Proposed borefields to be greater than 200 m from significant concentrations of existing domestic
hores.

Environmental factors

The key environmental factors relevant to the development of groundwater options revolve around the
following:

¢ Avoidance of areas known to be subject to or actually hosting land and water contamination; and

+ Recognition of the interconnectivity of groundwater systems with perennial streams, springs, lakes
and wetland features of the landscape and the need to manage groundwater extraction within
limits to avoid unacceptable impact to such features.

[t should be noted than in addition to the relevant N5W State planning and environmental legislation, the
Commonwealth environmental protection framewark may potentially pose a significant challenge to the
development of groundwater resources for urban purposes within Tweed Shire.

There are recent precedents for groundwater projects for town water supply projects being subject to the
influence of the Commonwealth Environmental Protection and Biodiversity Protection Act 1999 where it has
been determined that the groundwater project might potentially impact on a matter of national
environmental significance. As an example of this the Bribie Island Borefield project in Queensland was
deemed to be a controlled action under the EPBC Act by virtue of the presence of Ramsar Listed wetlands
fringing Bribie lsland even though the actual proposed borefield was remote from these wetlands.

Considering the aforementioned framework, the key proposed criteria will be:
¢ MNoborefield to be located within 500 m of a site of known or potential land contamination; and
« Mo borefield to be located within 500 m of a significant wetland.
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Cost and yield
The key cost elements that need to be considered are:

« The groundwater supplies must have a reasonable yield to wamant construction;

¢  The proximity of potential groundwater sources to existing reticulation and treatment infrastructure;
+  The required number of bores and required separation distances;

¢ The nature of treatment required for groundwater supplies;

s  The required supporting hydrogeological studies for planning, feasibility and permitting purposes;

+  The required groundwater monitoring systems to support operation of the borefields.

Clearly it is difficult to provide cost guidance that can be broadly applicable for all potential urban
groundwater supply schemes hecause the viability of each scheme will be dependant on the individual
circumstances of the borefield. However the following general oriteria are suggested for the review:

*  Supplementary groundwater supplies for small schemes should yield not less than 7.5 LS
{0.65 ML/d) and should consist of no more than 7 bores; and

«  Supplementary groundwater supplies to augment major existing systems should target not less
than 50 Ls (4.32 00/d) and should consist of no more than 7 bores;

+ Borefield locations should be within 2 km of existing or proposed major reticulation;

« Individual hores should be spaced not more broadly than 750 m;

«  Groundwater salinity shall be less than 1,000 ma/L and ideally < 500 ma/;
Implementation timeframe
The key implementation timeframe issues that need to be considered for groundwater sources are:

¢  Allowances for iterative rounds of hydrogeological investigation to transition the project/s from
concept through feasibility and permitting (ie. including far more detailed studies than documented
herein, test drilling, test pumping, and groundwater modelling and allowances for the collection of
time-series groundwater level and quality dataj;

+  Allowances for activities associated with permitting including community consultation where
relevant;

+«  Allowances to construct production bores and associated monitoring bores; and

+  Allowances to construct reticulation from borefields to suitable treatment / trunk main infrastructure
tinduding permitting).

Mo specific criteria are proposed for the assessment of these considerations at this time.
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COARSE-SCALE REVIEW OF LEGISLATIVE & PLANNING ISSUES RELEVANT TO
GROUNDWATER OPTIONS

Review of adequacy of identified criteria to fulfil requirements for potential EIS

The criteria discussed in section 3.1 have been reviewed against the two main identified options. Table 3.1
provides comparison of the eriteria for the Tweed River alluvium option against potential EIS requirerments.
Table 3.2 provides comparison of the criteria for the Tweed coastal sands option against potential ElS
requirernents.

Review of adequacy of identified criteria to fulfil requirements of relevant agencies in
assessment of preferred option

The eriteria discussed in section 3.1 have been reviewed against the two main identified options. Table 3.2
provides comparison of the criteria for the Tweed River alluvium option against potential requirements of
requlatory agencies. Table 3.2 provides comparison of the criteria for the Tweed coastal sands option against
potential requirements of regulatory agendies.

Review of planning & legislative issues to be addressed & risks that project will not be
able to adequately address those issues

The project as currently scoped cannot fully address the investigations that would be required for an EIS on
the two major identified options for groundwater development as it is apparent that in additional to
significant additional desktop groundwater assessment, an appreciable amount of intrusive investigation
work would be required (eq. geophysical investigations, construction of investigation / monitoring bores,
construction and test pumping of trial production bores, numerical groundwater modelling etc.).

Further to this point, it is not possible to dearly delineate the best potential locations to host dune sand
borefields at the stage of this investigation as a review of available reporting and mapping has bormne out that
additional more intensive desktop review work is required to identify locations of significant concentrations
of existing bores and locations of wetland areas of conservation significance. Accordingly only very general
indications can be made regarding the potential sites to hosturban groundwater supplies,

Overview of location and operation of borefields

Given the current key population centres, existing major trunk water main locations and the lacation of a
possible additional trunk water main to Ocean Shores, the key potential groundwater development options
that could be envisaged for augmentation of town water supply are as follows:

* [Development of a small borefield tapping the alluvium of the Middle arm of the Tweed River
alluvium adjacent to Bray Park to provide an alternative and “cleaner” source of water for the Bray
Park water treatment plant during times when surface water quality is particularly poor. Such a
system would involved no net increase in water extraction from that section of the Tweed River; and

*  Small-scale coastal dune sand supplies that occur on the coastal section of the Shire within
reasonatde proximity of the existing trunk water main system,
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[t should be noted that McKibhon (1995) documented specificinvestigations by DLWC in Chinderah and
Cudgen - Bodanger Beach areas within Tweed Shire and found that there was potential for low salinity
groundwater to be present. There are significant dune sand sediments present in the area to the north and
morth west of Cudgen Lake and notwithstanding the DLWC Water Availability mapping that indicates the
presence of some relatively saline groamdvater assodated with the course of Cudgen Creek to the direct
north and north north east of the lake review of the potential of the dune sands in this general area appears
to be warranted.

A further and more detailed assessment of the potential dune sand water sources appears o be wamanted
with such work including a detailed review of DWE water bore database records.

Potential social factors asseciated with groundwater options
The greatest potential social factors assodiated with any proposed additional groundwater extraction will be;

+ Potential adverse impacts to existing users in terms of quantitative diminution of access to water
resources; and if the additional extraction is inappropriately managed

«  Potential adverse impacts to users in terms of diminution of the quality of water available in the
relevant water resources.

There is potential for both of the main identified opportunities to impact on existing users, however it would
be expected that the greatest groundwater stress would be found in areas of the dune sands where there is
existing residential or resort development.

Often community groups have strong awareness of the environmental significance of groundwater systems
and in some drcumstances, strong and vocal community opposition to groundwater extraction ocours
(. Bribie Island Town Water Supply Project in Queensland).

Potential environmental factors associated with groundwater options including
sustainability

As discussed elsewhere in this report the NSW Department of Water and Energy has a groundwater
management framework that explicitly acknowledges that groundwater can play an important role in the
maintenance of groundwater dependent ecosystems and hydrological features (eq. springs, wetlands, lakes,
perennial streams).

For the identified opportunity for development in the Tweed River alluvium upstream, the key environmental
factors would he:

+ Management of the risk of potential upstream migration of poorer quality (brackish to saline}
groundwater through the alluvium from downstmeam of Bray Park in response to excessive
groundwater pumping;

+  Potential diminution of stream flow associated with extraction from the alluvium; and

+  Possible acid sulphate soil mechanisms associated with changes to groundwater levels.
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Additional environmental factors may ultimately be associated with these key factors (eq. impact on aquatic
flora, fauna or riparian vegetation associated with the middie arm of the Tweed River).

For the identified opportunity for development in the small-scale coastal dune sand supplies, the key
environmental factors would be:

+ Management of the risk of potential seawater intrusion {brackish to saline) groundwater through
the sands from the coastline in response 1o excessive groundwater purmping, and

« Potential groundwater level reduction beneath local groundwater dependent wetlands that are
often associated / juxtaposed with dune sand deposits,

«  Potential groundwater level reduction heneath local groundwater dependent temrestrial vegetation
thatis often assodated with dune sand deposits (eg. Allocasuaring sp. trees);

« Potential groundwater contamination from local surface sources such as municipal solid waste
landfill facilities, septic tanks, fuel storage and household application of agricultural chemicals; and

+  Possible acid sulphate soil mechanisms assodated with changes to groundwater levels.

Potential cost & yield factors associated with groundwater options including security of
yield

Motwithstanding this cost build up, a fast-tracked project recently completed on Bribie 1sland to establish a
432 MLAd borefield has had a capital cost of approximately 539 million inclusive of bore construction
(20 production bores), monitoring bores, pumps, reticulation, power and a full treatment plant. Of this total
amount the bore construction and assodated clearing cost approximately $2 million. Initial indicative unit
operating costs for this plant are approximately 532000072 which equates to approximately 5200/dL%. It
should be noted that this figure excdudes costs associated with environmental menitoring and reporting
required under the approval for this project.

The recent Brishane aquifer project, fast-tracked contingency groundwater supply project included five
treatment plants and approximately 40 production bores together with monitoring bores and has had a
capital cost in the order of 5120 million. These two recent projects have suggested capital costs for
small-scale urban groamdwater supplies with full treatment in the order of $6 — 9 millionMLA of supply.

These are reasonable figures to adopt for the opportunities identified herein if significant treatment is
required for the Tweed River alluvium near Bray Park to address fron / manganese. Accordingly a capital cost
in the order of 540 million for the opportunity identified at Bray Park for intermittent access to better quality
groundwater.

Thie key to projecting assodated costs with coastal sands groundwater sources is water quality as often these
groundwaters have low pH, elevated iron and elevated colour. Where water quality is poorer, full treatment
trains are required, however it should be noted that some coastal sand masses host groundwater of very
good quality requiring very little treatment other than aeration and disinfection. If a high guality
groundwater source can be located, then the overall capital costs for a small system are likely to be less than
55 million whilst costs for a small source with poorer water quality are likely to be prohibitive. For larger
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coastal sand systems with moderate water quality the capital cost of the Bribie Island plant should provide a
good contemporary analogy.

[t should be noted that the provision of treatment is the major cost associated with the identified
groundwater options and if high quality raw groundwater can be produced, treatment requirements can be
reduced with very significant cost savings.

Initial projection of reasonable implementation timeframes

Table 3.3 provides a preliminary projection of scheduling assocated with the development of development of
a small borefield tapping the alluvium of the Middle arm of the Tweed River alluvium adjacent to Bray Park to
provide an alternative and “deaner” source of water for the Bray Park water treatment plant during times
when surface water quality is particuladly poor. It should be noted that the schedule indicated in Table 3.3
does not include an allowance for reticulation, procurement and installation of final production pumps or
treatment facilities. If the groundwater inthe alluvium has negligible iron and manganese, it may he the case
that with the Tweed River alluvium opportunity that the raw groundwater may he able to be introduced
directly into the weatment train {or a sub-stream thereof) at the Bray Park facility. If there is appreciable fron
of manganese present then the raw water would require some additional treatment train and an additional
allowance would need to be made for the provision of this.

Table 3.3 Preliminary projection of scheduling associated with development of small
borefield tapping alluvium of the Middle arm of Tweed River alluvium

Required
Praject task time
{mienths)
Additional desktop-hased groun dwater investigations 0.5
Pre-feasibility engineering & environmental 3
A5LE5IMMENT & review
LLag to allow for permitting processes (or test dalling 2
Investigation drilling & construction of groundwater .
menitoring bores (assume 15 beres)
Construction and fest purmping of 2 x initial pilot 1
production bores
Lag to allow collection of temporal groundwater level 3
data
Preparatron of groundwater model For planning and 4
permitting purposes
Environmental studies associated with permitting 6
Lag ta allow for permitting processe s 12
Construction & testing of residual produdion bores 4
{assume § bores)
‘Construction of reticulation 1
Total 41.5
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Table 3.4 provides a preliminary projection of scheduling associated with the development of small-scale
coastal dune sand supplies that occur on the coastal section of the Shire within reasonable proximity of the
existing trunk water main system. It should be noted that the schedule indicated in Table 3.4 does not
include an allowance for reticulation, procurement and installation of final production pumps or treatment

facilities.

Table 3.4 Preliminary projection of scheduling associated with development of small-scale

coastal dune sand supplies that occur on coastal section of Tweed Shire

GW-08-02-REP-00 1 Rlew &
23 by 2008

Required
Project task time
(months)
Additional desktop-based groundwater investigations 3
- detailed refinement of locations To host borefields
Pre-feasibility engineering & enwironmental 4
arsessment & review
Lag to allows for permitting processes for test drilling 2
Inwvestigation drilling & construction of groundwater .
manitoning bores (assume 15 bores)
Construction and test pumping of 2 xinitial pilot 1
production bores
Lagta allows collection of temporal groundwater level 1
data
!'repa.ra.riun of graundwater made| for planning and 4
permitting purposes
Environmental studies assocated with pemmitting [
Lag to zllow for permitting processes 12
Construction & testing of residval produdion bores 4
{assume 5 bores)
Construction of reticulation 4
Total A4
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4  CONCLUSIONS

The key conclusions of this assessment are that the best options for groundwater development to provide
augmentation to Tweed Shire town water supplies are:

-

Alluvial aquifers associated with middle arm of the Tweed River system upstream of Bray Park to the
west south west of Murwillumbah upstream of the saline groundwater influence where a borefield
might be able to be constructed to opportunistically harvest high quality groundwater during
periods of ime when the river water quality is particularly poor, without substantially expanding the
overall take of water from the stream / aquifer system. A likely short-term yield in the order of 50 LS
i4.32 ML) could potentially be exploited to improve the raw water feed quality to the Bray Park
treatment plant from up to 7 bore constructed to tap basal alluvium from bores to 20 m deep;

Small-scale coastal dune sand supplies that occur on the coastal section of the Shire within
reasonable proximity of the existing trunk water main system. At the current level of this study itis
not possible to delineate specific locations for borefields, however specific investigations by DLWCin
Chinderah and Cudgen — Bodanger Beach areas within Tweed Shire and found that there was
potential for low salinity groundwater to be present. There are significant dune sand sediments
present in the area to the north and north west of Cudgen Lake and notwithstanding the DLW
Water Availability mapping that indicates the presence of some relatively saline groundwater
associated with the course of Cudgen Creek to the direct north and north north east of the lake
reviewy of the potential of the dune sands in this general area appears to be warranted, A further and
more detailed assessment of the potential dune sand water sources appears to be warranted with
such work including a detailed review of DWE water bore database records.

The key cost elements associated with the identified greundwater aptions involve treatment of the
raw groumdwater. At this point in the study it is not possible to be definitive regarding the likely
quality in either the Tweed river alluvium or the Tweed coastal sands save to note that low salinity
groundwater is likely, If significant treatment of the raw groundwater is required to address
parameters such as iron, manganese or colour, then the costs of the options will be very high. For
small scale groundwater supplies requiring appreciable treatment, capital costs in the order of
%6 — 9 millionML/d of supply are indicated by recent analogous projects in Queensland with
indicative operating costs in the order of 52000074, For small scale projects with high quality
groundwater requiring limited treatment, significantly lower costs would be applicable.
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5 RECOMMENDATIONS

The following key recommendations are made:

¢ The Tweed District Water Supply Augmentation Options Study should consider the groundwater
options identified herein;

« [fadditional darification is required for the study regarding potential options to develop the Tweed
coastal sands, a further and more detailed assessment of the potential dune sand water sources
should be undertaken with such work induding a detailed review of DWE water bore database
records.
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Appendci A - Geological key (after Brown, 2001 & Troedson et &, 2004)
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TWEED SHIRE COUNGE APPENDIX E
TWEED DETRICT WATER SUPPLY ALGMENTATION CGPTIONS STUDY

TARLE 2: DETERMINATION OF COARSE SCREEN SCORES AND RANKINGS
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