Journal of Environmental Science International
23(8); 1395~1407; August 2014

pISSN: 1225-4517 el SSN: 2287-3503
http://dx.doi.org/10.5322/JESI .2014.23.8.1395

ORIGINAL ARTICLE

E ZY AARE 93 Coal Seam Gas Water Management

Study®] §7} 9 B4

1, 84 AJAF
Azgr
AL oful A8 Tkt

Assessment and Analysis of Coal Seam Gas Water Management
Study for Water Resource Production

1. Water Production

Choon—Hwan Shin’

Department of Energy & Environmental Engineering, Dongseo University, Busan 617-716, Korea

Abstract

Coal seam gas (CSG) production involves extracting methane from coal seams with ground water which is so called
a primary by-product of this process, and is often rich in salts and other constituents. The predicted large volume and
variable quality of thiswater make water management a topic associated with CSG production. In the past, the amount
of this water used to be pumped into the vacant aguifer, or into the river during the life of individual production wells.
Australian government make a strategies for management and beneficial use of the water. From this point of view, a
detailed assessment has not been undertaken, it is necessary for water resource production to analysis the "Coa Seam
Gas Water (CSG Water) Management Policy Study” published in Queensland, Australia.

Key wards : CSG water management policy, Water resource, Water quality, Assessment and analysis
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Y 25 Aok s pAR e R sl 9kt RS
kL 7]9 st Bl A ghe] tinlskr] flste]
Coa Seam Gas Water (CSG Water) 2] X753}
QPR Ao RA O] Bl S SEA HSIh
(New's on CSG water, 10 Jan. 2013, QLD's CSG water
policy to benefit environment). ©|2} 317 Queendand
FAE = Coa Seam Gas Water Management Policy
(AUS Dept. Natura Resource, 2012)5 F3f Aleks
Asiee] we] o AU gfeh Yist, BAFFAT,
AIRIEH 58 28I 9.

olefat 7 Are] Aol gelo] Mgk A5ine]
A2 CSG 7it Shefje]] ufe} ujpd 2 Eo = Zvlska
¢l om(Paul %, 2008, 2009; Shin, 2009) 2012 X
M= o] Ao R AEo] ghs Ale] ulo]
Fe) ek Aok we) YL Wk BTt
A= 710 HE 7R H w71 slie] 1=
SIS S = Sl 712 S AAISILARR I

53] AlRks Aolo] fEds SmAlY] SRS
TS Al Q7] wieell 2]zl 9 e Al 5
F5 229 BaiS AABaL IeOrigin Energy,
2013; APLNG, 2013). uja}A] 45 9 4=2lof| k2 &
2710 WeF AAPZE = 71s el 7hsd Ao
= old=7] whzoll 272] Queendand FoflA] U715k
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2.1. CSG water &M 2 =5F

Fig. 1o Liehd uje} o] Aekzo] Al wjghe
2)5517] glak AN WAISRE 22k AER Aot
o). weke: AEkEo] COLE A 7h B8 F9lek=
B olQolt= ofe] 7kA] WhE o]gstoi(Shin, 2008,
Paul, 2014) =50} elEEA]0] o] go] 7RsalAt 7]
Sl 5t Wl thep ol SEskAY QI ot vf
T2 ZERE 5 SRl oRAe] Al QU] &
31 Q)9 18U CSG At Shefof wet Ak 1)
alee] o] ol 2 Zo e Zvle Bt 20124
B0] AXAE e B 55 WS sl she
dgko = CSG waterd] ol-gof 3k HA(AUS Dept.
Envir. & Herit., 2013)2 nfdsPaA] AErpjoz =
215k7) A,

2.2, CSG water2| gzl £

Surat basin®] CSG water 2H¥o] gt Aa2=
Table 10j4] Lehd Ble} ZHo] CSG water&] a1l
oSt BHTE A0 2A 0] FET ek 2 5

(b)
Fig. 1. Schematic diagram of CH4 and CSG water recovery(a: schematic, b: field).
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Table 1. Assumed water demand and supply volume(Surat basin)

A
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Demand Summary (MI/Y) Supply Summary (MI/Y)

Y ear Upper Demand ‘ Average Demand ‘ Lower Demand | Upper Supply Average Supply ‘ Lower Supply

2004 1,000 950 900 1,300 950 600

2005 1,000 950 900 8,250 7,565 6,880

2006 4,200 3,350 2,500 17,050 12,190 7,330

2007 6,400 5,350 4,300 24,950 17,590 10,230

2008 10,700 9,150 7,850 32,850 22,990 13,130

2009 12,200 10,225 8,250 42,150 29,090 16,030

2010 13,100 10,750 8,400 42,150 29,090 16,030

2011 13,950 11,175 8,400 42,150 29,090 16,030

2012 14,800 11,600 8,400 42,150 29,090 16,030

2013 15,700 12,050 8,400 42,150 29,090 16,030

2014 15,700 12,050 8,400 42,150 29,090 16,030

2015 15,700 12,050 8,400 42,150 29,090 16,030
Were BRI AI7]AL Qi) 5, CSG water2] o gof gt waterE o83 84 Aiks QJelixl= o159 F=Akt
ARy gARl 201299] Hat el ikt o] ArAYS & 4 o HE AR 24 A
11,600,000 Ton <5 Hsf &= 29,090,000 Ton =20t oA A 7Ee A & 4 Qs RS AlSst
O 2 A& 7Tt AR e =A O] Bjlo] T1ss | o AU
L= O] & H S =] S
Rol| 1 Aol W), B Aaex] Besk gk .4 656 watere] 4215 Of 4ot

(Origin Energy, 2013).

2.3. CSG watere] & EM

Ha|=¥ Q179] Bowen basinojA] #H¥al= 917k
30,000,000 Ton®] =2 4.2 ofefl Table 29} 7o &
J1%]o] It AUS Dept. Natural Resource, 2012). ¢
7|4 TDS, sodium chloride, bicarbonate®] 5=~} tt
£ o) Hlsf wrhe ARHo] FR1E7] wiZe] CSG

Table 2. Characteristics of CSG water quality(Bowen basin)

Cod Seam Gas Water Management Policy¢] w2
H AR, A8, Elaeold 4= Ak 1Ak
B2 St Uobbhs 289 LS S0l ofg
Qro] HFEEA 0 2 AAJSEL Qlck. E3F 84 AALS 9|
3] CSG water+= the 2715 TEaljof ghtk= 4218
9 Aleateol] st #1382 Alxfsk ickHiggins 5,
2012; AUS Envir. Prot. Agency, 2012).

Water quality Unit Concentration(ppm)
pH 8-9
Tota Dissolved Solids mg/L 1,200 - 4,300
Calcium mg/L 3-9
Magnesium mg/L 1-3
Sodium mg/L 300- 1,700
Chloride mg/L 590 - 1,900
Sulphate mg/L 5-10
Bicarbonate mg/L 580 - 950
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Table 3. CSG water management option

A
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Water management options will be site-specific and influenced by some or al of the following factors

= Location of production area and proximity to communities, industries, and agricultura lands
= Confidencein the water extraction rates that can be guaranteed for beneficial use

= Water quality
= Environmental sensitivity of surroundings
= Responsibility for capital costs for beneficial use scheme

= Philosophy of the CSG producing company in accordance with Government  policy/legislative framework.

Table 4. Potential uses of CSG water

Beneficia use of CSG water, Queendand

= Agriculture

= Aquaculture

= Niche/cottage industries :algae farming

= Industrial :coa mining, cooling water

= Municipal potable water supply

= Community water supply and recreational activities

= Environmental :recharging streams/aquifers, minimum environmental flows, wildlife water supply and habitat creation.

2.5 5 HMZ st M2l7|sel 24 g

CSG water ol §- o) Aepiie Tale
40]) Hele ARl S FHo® ARk )R
WP 0 ] Aoy WA ARSI

KR<nl =

L2k

3.1, CSG water?| X|& 7}s8t Gzl T}

Table 1of YRt Surat basin®] WAyefF S0
MALS 93 R|4: 7153 CSG waterQ] Zg©
Aoz Al 7hsshet o Fig. 1of yehd viek 22
o] ARtFomRE k3t 3 gk o] wehE 345t
7] fleliAl= vehEe Aol tiek S&kso] frgt
oIBlERAE FRste] ARto o] HRYFARS *17
A B2 veks Sk 58S AXAl Eo
(Shin 2008, Paul %5, 2008;2014). ©] w] X|5}=25E
o7 |El= e AASk= 34 ARt WiEe) S5
98l dast Yo =¢d=ar qlok tRk, Bowen,
Surat 52 Al 5 Fairview Fidd-wel o] 407
LR Fig. 20014 & 4= iz v} o] Al5=3 Sl
w2 ek Xlﬂ# HARFE] ke AlFso] 7 S
5 vEtel B skl X[slesles 7 STkskaL

-~

——‘-r‘

Q7] wie]] FHgh CSG AgAte] ot 4o oju)w=
srgkslal Qlck wbA gk 3l 2ol gt 2|5l &=
FO] A vl A& 71t CSG water2] Fg%S
| =3= A}E7} = 2= 917 hlEo|| Fairview Fidd-well
O] ZpRollA] & 4= Q= Bk} Zo|(Santos, 2013) 1.63
TJday/well 2] wek Ak} 385 bbls/day/ well 2] 2]}
s Hl—xﬂokgq rz:l:rl_ I\HA]- H%g_]b jl_/,\_ 7HH1—£ g_]ﬁ]— 94/\94
THES AP 5= Sl SRS AR EA Y] 7IXE 7}
AL Q= A 02 7 ek 4= Qi

oo
;oo
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Fig.2. CSG and CSG water production of Fairview
Field-well performance in mid, 2013.
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E3F Fig. 39 UeRt Roma well] A9o]= 0.5
TJday/well 2] Higb AL 450 bbls/day/well &) H91S
Ho|al glo] Aetzol AkAfeh AlF=ge] uket A3l
AoFo] tha 2lolE Kol 9182 ¢ 4= gt Metgasco
Energy, 2013). wjehx] 7} A3 8 §4A4F AlES
Aok 790t 7 AlF=golx] WAYsk= CSG waters:
=5t AR ARl S AES AR & A
= Hejoto] S AES AAE Hart ke A
o=z

o] 71l

Roma well performance as at 1 October 2013
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Fig.3. CSG and CSG water production of Roma-well
performance at october, 2013.

3.2, CSG water®| the +& B7t A 848 +27|

24

HA

3.2.1 CSG waterQ| tHE £ mJ}

CSG water=well©] 917], Zlo| 18] Fefol] ulz}
9] s Fo| 7] nfjio) CSG Water Management
Policye]l Lehd o2 Table 52 thit +8& FHO=2
H715194c) Table 5= 32|91 CSG watero] ¢ls
T TDSZA] 200~10,000 mg/L, ZER} Hrl
500~2,000 mg/L 9] HIE vehdith= Aol dx|st
11 9)on Ed] YEFC] w71,570 mg/L Q] -0l =
sodium absorption ratio(SAR)7| 1412 LERY 10 ©]
ol w4t 8 9 e FoR= A3 AR
E7Fs3F] el di, Skt HEES] 5k A 7]
9] o] LA E|ofof Tk AME U 4= 9lom 4]
S22 X857 9Jalis TDSE 500 mg/L olal= v
7] Qg A WhHE AAIE a7t & o = itk

o714 539 A HSHDepartment of
Environment and Heritage Protection: AUS Dept.
Envir. & Herit)o] A3 CSG watere] x]zja}3ollA]
ASh= H71=2] 22 Rt RIRHAUS Dept. Envir.
& Herit., 2013)0] Wi =] ARIY7] dieol] A2)7]&
o] A7) HokS NEEsh=Ale HEZFHad Ao A
Z1¥Ih

Table5. CSG water quality

Water Quality Parameters Unit Values
pH mg/L 9.07
TDS mg/L 4,450
Sodium mg/L 1,570
Calcium mg/L 6
Magnesium mg/L 2
Potassium mg/L 10
Boron mg/L 23
Chloride mg/L 1,140
Sulphate mg/L <1
Bicarbonate mg/L 1,710
Total Organic Carbon (TOC) mg/L 248
Phenolic Compounds poll <1
Poly Arométic Hydrocarbons poll <1
Tota Petroleum Hydrocarbons
C6 - C9 Fraction nolL <20
C10 - C36 Fractoin poll <60
BETX (sum) uglL <1
Naphthalene noll <5

322 24 2EH 7|12 2M

CSG water management policyoll= & AFHo 24
o] 7= felE U8 AEE THE
5 71 <ol tigt 383 S AEH ek
oheh 2t B aollade 2E Bpol] gt At
2L Q451al Q7] ulEol(AUS Dept. Envir. &
Herit.2013, Higgins %, 2012) 97 42 HOE vk=
3= 7le# i) SAslojolalek. olo] & ATolA
= TRt Bpol tit SRt o~ S Aeste]
A, A2 wHErel] iRt e Es FHeE &
A7t Ame stk = Table 63} 7ol 4] & 4
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9i= Hloh o] AR SIat FUES TS WG
QI 4321 2= Table 50 Ut CSG water2] t i =2
S FAog B TDS, sodium, chloride, TOC,
hydrocarbon(organic carbon), akalinity, BOD, SAR,
hardness 59| 4|77} $41491S oF 4 Q7] wjEo]
Tableol= o5 52 SH = FASIGICE WA sfet
2 2 7158 veRd Table 6014 HH thag=2lof|A
1,140 mg/L & YERJaL )= chloride®] 3%, TAS F
oflA= 100 mg/L oJste] F=E -8 7ol=gt
¢lo g AHslo] 350 mg/L 7= TNE<ERA 75Tk
R 2Pgsial 93-S SR & 4= Qlrk ESFNSW =
= ST Tloj=eRRle kAl QA= AN AR
SR TRl we R Aohs w7 o
9s]aL Qlo] A 2 WE-o= siAo] 7Fssit. o
71M A fde a5 916 L mglL o] wE T
5t sodiume] 7-9<= 0-450 mg/L HA U= 7eTshd
CSG water o] thiE=2of| 4] LEhd 4,450 mg/L 2] TDS
= GolA 71QI5k= Fito] HE Alow wo) 7k
317] wjEof(Shin &5, 2012;2014) TDS A7 |&S &
Boto] dakE W R4, sodiume] 518 SHAlEo]]
ok Alo] RS dAlskaL Sltk 53] 54%
A Hels w2 Fokls QAN ASAIE BlRg &
A F71E B ARSI Ajo]8<= Al AIA
o] B SAEAR FEskal o] dieell CSG
water 2] jFE=Zlojl A TOCE A {7|sksHEe] =
=7} 248 mg/L, C6- C9 7} <20 mg/L, C10 - C367}
<60 mg/L <1 Z& 7JekstE TOC A7) 714 B3], 14}
Fo] At oz & C10 - C369] Aol 23S 9501

ofN [

o

Table6. Chemical criteriafor agricultural use

ok

oRh= ARo] Y 4= QITKShin 5, 2012;2014).

Table 79] B2 4 BAj3tolA & 4= ol vie
o] dde] o] tigh 7lo|Eriele 56| =] 9]
A= oRAt 4ol A FEkAL 357} 1,710 mg/L 2
ERlo| 7hs3l7] wol] BAEE AAdoll Qs edeE|x
SR 7S vliA] & 4= It Gaiee Energy, 2013).
ufabA] Ca(6 mglL), Mg™(2 mg/L) &} 5o e} 7
TAA 349 o] et o wrEr). E9|
Cae} Mg™i= Na' 9] =9} 37 SARS ZAs1= ol
27} = o] Fho] 10 oldo|H FH84 2 WEE
A= 2R AREsHA] ok RS EAshaL Qlck. Table 79|
A= o]e} =2 oJu]E NSW Fof|Al= 6061 7iol=
2pQlo & Aslar ¢l o SAFEo| A= 2-1022] H2follA]
= o1k 59 23} AEE A% Fof| AMGE 4= UA
259 sodiumo]| tigh A4S rfsto] ALS- T RS
PAsaL QI 7]%0) HlFo] TDS A7to] W Ca’?,
Mg, Na' Z}7te] = A7hi) -2 Abgslol w71 60
mg/L as CaCOs o|slz 3} & Bavt e & 4
ol

3.3.3 M2l3dE g4

Teble 70]4 % 4 9l ujo} 2o] SSE &L A)
O1§4 AWARS: S < 5 mglL, U Aol g < 30
MY/LE 7|02 A5kl glo] oft} 752 kel 34 =
9Jo] LR A0 olpEr(Shin, 2000). of7]4] B
L=CA F=2NTU, NSW F= < 2NTU & #4351
glo] 2o 5= W9l So] Zhslck ueh F2,
TDS= AHEA) 9§18kt g 3kle Sl

e B S8 AlAE Aol = oege]

Quality Criterion Guideline Level Comment Refer
. Up to 100 mg/L and 350 mg/L is suitable for spray or flood TAS
Chloride <100 mg/L irrigation respectively. >350 mg/L is unsuitable for irrigation (2002)
- Depends on plant type and irrigation method. Refersto NSW
Not specified v oM S(20000) for details: (2003)
. . Monitor chlorine residua or UV equipment Inspection NWQMS
Chlorine, total residual 1mg/L frequency does not apply to lagoon systems. (2002a)
After 30mins or equivalent level of pathogen reduction. NSW
1mg/L Monitor chlorineresidual or UV equipment. Inspection (2003)

frequency does not apply to lagoon systems.
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Table7. Physical and aggregate criteriafor agricultural use

Qudlity Criterion Guideline Level Comment Refer
- o L ] TAS
Alkalinity Not specified  Alkalinity measured as bicarbonate (2002)
Hardness co0mgL Triger values for onr cooson e st or ooneson st NV
as CaCOs 9 (2000b)
fouling
Oxygen demand, Class A reclaimed water. VIC
biochemical <ML A nnual median. (2002)
Sodium . . : ) NSW
sbsorption ratio <6 Varieswith soil structure. Refers to NWQM S(2000b) for details. (2003)
] SA
2-102 Depends on sodium tolerance of plants (1999)
Solids, ) ’ VIC
suspendied <5 mg/L Annual median. Class A Reclaimed water. (2002)
<30 mg/L Application method and harvest controls apply. Mean value. Class SA
B or C may contain algae and need not be measured. (1999)
AUAEE HES|o] SSe} HIeo| A A7 AvkE O 2A 7IETES 1Y o Qs 2 AAIE A
AABHE Zlo| HRAScRE kS o 4 Qi ek Stk
j A zolz% HHO xt‘ﬂ—ﬂo =
BOD:=TOCs= & = A 171 ]IH 3.4. CSG water management option?| 241 4l
o ars=o] Uepd wislgaro] 218 BODS -

B3k Zlo g ofio] 7HsakAEE A 539 xuomﬁr
o= <10 mylLE 70 S Aolg<: 53
Tt A5 FL QL8 S AEh 84m0] B Ee
$g BOD 24 7|9 Y% Hashs o 4= 9tk é
=40, TDS, Ak, )= Bl ehelaaolA fef
H ke o A5 dashhe 59 s At
SAR 1] 2488 9J8t sodium 5= 28 52 $J%t A
g FAL ] HRS A|AElO B QRS ulE )
= S ol < Sl mEkA CSG waterS: o189t
AR =9 NS 78R 92 RS Qi
I, AR 73l 3 52 8471%-2(Shin, 20128)
et Al o] AA|(Shin, 2014)7F B2 @ Slo %
zaw% olef3t R AR 7 kg Ro] 4, fE
Nl g So] 94 27lo] Wi 2143 o) uhi
Oﬂ | 714 9 pilot plantoi] oJ3t 1 7 o} 4<2] 4
Ao Frle] B 7S Aok TAE 9
28 5105 AZPEIT 5 CSG watero] Hhy Egt
ARA Qo] Ff Al2glo R TAE test bedS A
3k B $70l) A SR WEY 1S ARt

2

o

1B

el

Surat basing: A3t Table 8ol|A] & 4= Q= nje}
ke }01 CSG water®] ¥2|E ¢I7t option2 2|3 5
2, AR £, AFAR] A, FUESE A, T
A A, ABGE G SOz TEsle] o)
S 9lck A5k $702) ook S0 SIS
o SRRt CSG watero] =dof wef e
2 218 T 5 9IS Ul glom Aake 3e) S
offe: b o} ARk Fde] o= RS0l
ek 1T 93-S B0l o 4= glek Eat 3US
0] 75 ol wet AlEsto] AH AR Asial
om FAETE 7S ARE, WEeR ek
ek 7251 Qlrks hgo = njRo] e 7jEE
clssA 4 B Bask S o 5 ok 53] RE
Aolge Y DAY 8 A2laee] o] wiet
$=2 Ssol 51| uho] Table 82 e A= Ay
AbEl Aol 84-0] Fel we B TR 4 Gl 7]
HA o] vFgke AAEIaL Qoo w3 4= gl

ﬂl_
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Table 8. Summary of water management optionsfor the surat Basin

Option Applicability Advantages Disadvantages Congtraints / data needs
Agricultural use of produced water
Appears Provides benefit to :
Alternative applicable landholdersin vicinity of ~ May cause production or A;$¥s;osf g\?ﬁh’ d et;rviﬁe
1-Stock based production areas. hedlth effectsif water quality .
. . h viability. Analysis should
Watering on current Reduced pressure on quality not suitable. . .
. - include Fluoride.
water quality. existing water resources.
D not' Would provide benefit to Analysis of produced water
apearviable o noldersin vicinity of uality at site will determine
Alternative based on . y May affect crop yield and quatty
A production aress. . viability.
2-Irrigation current water soil structure. AN
quality without Reduced pressure on Investigations into treatment
tregtiment. existing water resources. may increase viability.
Industrial Use
. Identification of possible
Alternative g‘p%'q i nl eon Provides beneficial use Minimal users and the proximity to
1-Coa Mine Use epending of produced water ’ production areas will
economics A
determine viability.
If water requires treatment I .
Alternative2-Anim May. be . - costs may be excessive. | dentification of PosS ble
" applicable Provides beneficial use ) . users and the proximity to
al Feeding . Also discharge quality from . .
. depending on of produced water production areas will
Operations . feed lots may be decreased L
water quality . o determine viability
if water quality is poor.
Alternative Applicable . - |dentification of ppsgble
. - Provides beneficial use - users and the proximity to
3-Cooling depending on Minimal. . .
. of produced water production areas will
Tower water €Conomics. A
determine viability.
Alternative Applicable Minima although likely that  Identification of possible
) depending on Provides beneficial use only smal volumes of water  users and the proximity to
4-Enhanced Oil . ) ; . .
Recovery economicsand  of produced water would be required for this production areas will
identified need. option. determine viability.
. Identification of possible
Alternative Appli ) le Provides beneficial use - users and the proximity to
depending on Minimal. . .
5-Aquaculture . e of produced water production areas will
identified need. S
determine viability.

. . Identification of possible
Alte_rnatlve Appli ) le Provides beneficial use Beneficial used limted as users and the proximity to
& Fire depending on of produced water only used if required roduction areas will
Protection identifiedneed  © P : y equired. production areas

determine viability.
Alternative Applicable Provides beneficial use Identification of possible
depending on of produced water and users and the proximity to

7-Other Industrial
Uses

economics and

may reduce pressure on

Minimal.

production areas will

identified need.  municipal supplies. determine viability.
Municipal Water use

May be Identification and agreement

applicable Treatment required may be with potential userswill be
Potable depending on Provideslarge benefitto  expensive and the longevity ~ paramount.

water quality rural communities. of supply may reduce Costing of treatment and

and identified attractiveness. transfer works will determine

need. viability.

Unlikelytobe  Providesbeneficia use ) Produced water quality and

_— applicable for rural communities Water may require trestment transport costs will determine

Irrigation . prior to use making the . - )

without and reduces pressure on ) if the option is economically

L economics unfavourable. .
treatment. municipal supples. vigble.
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o] 7ks3lct. E3] €92 RO, ol2u3k CDI, EDR, &
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Table 9. Summary of water management options for the surat Basin
. s . Constraints
Option Applicability Advantages Disadvantages / dataneeds
Seilisation
Applicable where
Ultraviolet iséer" I I[T:tla(c)inaﬁglzo Provides assurance that there  Provides limited improvement No increase in water
; . € - isno risk to public healthin inwater quality with respect quality other than
Light improvement in . S
oo terms of pathogens. suspended solids and TDS. sterilisation
water quality is
required.
Applicable where
Chemida ier" I '?:;naﬁglzo Provides assurancethat there  Provides limited improvement No increase in water
Isreq . isno risk to public healthin inwater quality with respect quality other than
Treatment improvement in . o
oo terms of pathogens. suspended solidsand TDS. sterilisation
water quality is
required.
Desalination
Significant pre-treatment may
Provides effectiveremoval of  berequired.
. bacteria, salts, sugars, Relatively expensive
Applicablefor . . . . . o
Reverse . . proteins, particles, dyes, and High concernswith foulingand ~ with significant
. improvementsin . ) )
Osmosis - other constituentsthat havea  cleaning of membranes. operating and
water quality. . )
molecular weight of greater maintenance costs.
than 150-250 daltons. A concentrated waste stream
requires disposal.
Provides softening of water Do%_not provideremoval of
congtituent other than charged . .
. or removal of salts. . Relatively expensive
Applicablefor ions. S o
. . with significant
lon Exchange improvementsn Limited pre treatment operating and
water quality. P ' Preferential removal of divalent Pe 9
. . maintenance costs.
L ess waste stream than RO ions therefore SAR adjustment
' required on treated water.
Provides the removal of New technology with no
Capagltlvg Applicable for charged ions. commercia record. Application
Desalination . . .
improvementsin . ) . effectiveness and
(CDI) or water qualit No use of cleaning chemicals  Does not provide removal of costs unknown
Deionization quaty. therefore reduced waste constituents other than charged ’

stream.

ions.
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. Lo . Constraints
Option Applicability Advantages Disadvantages | dataneeds
Requires alower level of . )
pretrestment then RO and F{Ilagnr;etrhfll?t(ajl o DR Relatively expensive
Electrodialysis  Applicablefor thus lower associated capitl ~ © ' e n?;ica‘r’]t
Reversa improvementsin  costs. . 9
. Does not provide removal of operating and
(EDR) water quality. ) )
) . congtituents other than charged ~ maintenance costs.
Less concern with fouling of .
ions.
membranes.
Provides removal of al but
constituents with similar . .
Applicablefor boiling points to water such vl?/ilr?t ;Verl]ﬁz(; e:nsve
Distillation improvementsin  as some organics. pesticides High energy requirements. oper. atia and
water quality. and volatile solvents. P ) 9
mai ntenance costs.
Limited pre treatment.
Freeze-
ThaN/Evaporat Not applicable — — —
ion
Process
Filtration
. L Traditional water treatment Does not provide significant L imited gffectwen&ss
Physica Limited - o in reduction of
LT L method providing removal of  reductionin TDS or SAR or .
filtration applicability suspendiied particles. nutrient loadinds. constituents relevant to
a P g CSG water re-use
Provides settlement of
suspended particle and some L .
reduction in nutrient Limited effectiveness
Artifica Limited concentration Does not provide significant in reduction of
Wetlands applicability ' reductionsin TDS or SAR constituents relevant to

May provide some reduction
iniron and barium

CSG water re-use
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Table 10. Examples of beneficial reuse of CSG water for the surat Basin
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Proposed scheme

Assumptions and requirements of proposed scheme

Approximate cost for
scheme

A number of cases have
been presented, as the

location of an appropriate

CSG produced water
supply isuncertainin
terms of both distance
from the proposed mine
and the available quantity
of water

The two assumed cases

The viability of supplying CSG produced water to a
proposed mine will depend on the generic constraints
including:

- the costs transportation of water.

- the need for an additiona reliable supply of water of the
quality of the CSG produced water; and

- the timing of supply being in line with coal mine
demands

Capital Cost
(transport only)

$40.26M to $4.37M

Mine for the location of the Capital Cost Per ML
supply CSG production are are: The acceptable costs associated with the transfer of water 100 km pipeline
to the mine will in part be dependant on the other sources supply of 3000 ML/a
- 100 km from the of water supply to the mine. If the mine cannot meet the —$13,420/ML
proposed mine; and required water demand for construction and operation with
a95% 10 km pipeline supply
- 10 km from the reliability from the other identified water sources then the of 1500 ML/a
proposed mine. mining company will be wiling to contribute ahigher cost ~ —%$2,900/ML
to the construction of a pipeline.
Two supply cases have
been included Commercia agreement will need to be made as to which
- 1500 ML/a;and company contributes to the transfer costs and the operation
- 3000 ML/a and maintenance of the pipeline.
The supply of produced water to a nearby community
would require:
- construction of atransfer pipeline from the production
area to the existing town water treatment plant.
- construction of abuffer storage at the treatment plant to
enable regulation of supply
Capital Cost
Qr:Iuonc]:tzdriur:etllhge'Sq;rri - augmentation of the existing plant to include a (transport/
o - desalination unit such as an RO unit; and treatment/disposal)
basin in the vicinity of
propqsed CSG production construction of an evaporative pond to receive $12.9M*
areas induding Daldy. concentrated waste from the RO unit
Supply Miles, Chinchilla, and
:\(/I):ni cipa endon, It isassum_eq that. — ! !
. ] - The addition of the desalination unit would be on the Capital Cost Per ML
Council This case study presents

an example of the supply
of produced water to a
municipal council for
supplementation of their
water supply.

grounds of the current water treatment plant and a
location suitable for the construction of a concentrate
disposal pond exists approximately 5 km for the water
treatment plant

- If it isassumed that the desdlination plant is designed
with a capacity of 20 L/s treated water, the rate of supply
of produced water will berequired to be at least an
average of 25 L/5(756 ML/a assuming the plant operated
350 days per year).

- For the case study it is assumed that the CSG production
areais approximately 40 km from the rural centre.

40 km pipeline; 20 L/s
Desdlination plant and
Disposal Ponds

(~20 ha)

—$20,450/ML
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