Appendix A Typical Cross Sections For Urban and Rural Environments (NTG,
Sept 2017)
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EXISTING
POINT CAMP PAD SETOUT -~ (CONTOURS
No. EASTING NORTHING PROPOSED
1| 435827715 | 8136494.945 — ACCESS ROAD CENTERLINE
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8 | 435497.715 | 8136249.946 3m WIDE
ACCESS GATE STOCK FENCE DETAILS.
——————————————————— ] SEWER 3.  SEWER SPRAY FIELD AREA IS NOT TO BE CLEARED. SPRAY PIPES LAID ON
! EXISTING VEGETATION BY OTHERS.

LEASE AND CAMP PAD TO BE COMPACTED TO 120KPA BEARING CAPACITY UNLESS

- OTHERWISE NOTED.

FIELD 5. LEASE HARDSTAND PAD TO BE COMPACTED TO 200 KPA BEARING CAPACITY.

6. ALL WORKS TO BE CARRIED OUT IN ACCORDANCE WITH THE APPROVED

- MANAGEMENT PLAN REQUIREMENTS.

- / ] 7. NO CONSTRUCTION WORKS ARE TO BE CARRIED OUT OUTSIDE THE APPROVED

WORK CORRIDOR BOUNDARIES.
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,/ 1 REQUIREMENTS.
S ; = CAMP S 10. THE CONTRACTOR IS TO CARRY OUT A DBYD AND LOCATE AND MARK SERVICES
/ p2 / x - 50.00m - = AREA A ON SITE. ANY DAMAGE TO EXISTING SERVICES IS TO BE RE-INSTATED AT THE
! / @ MINI CAMP 2 GATES — < - - o | S CONTRACTORS EXPENSE,
N EACH Sm WIDE o~ = | & 11, SIGNAGE TO BE INSTALLED PRIOR TO ROAD USE.
o/ / = . = S 12. REFER TO DRAWING NT-2050-20-DD-0031 FOR MUD SUMP DETAILS AND DRAWING
y o STOCKPILE 5 S NT-2050-20-DD-0027 FOR STEEL DRILLING CELLAR DETAILS.
) IP3 S AREA @{ P E | .2' 13. THE NOMINATED AREA BOUND BY SETOUT POINTS D170 D4 IS TO BE A
s [ | = UNIFORMLY GRADED PAD.
/ /I / DRILLING LEASE PAD AREA —I/ \I— I ' § 14. FINISH SURFACE LEVELS ARE TO FOLLOW EXISTING SURFACE LEVELS AS NEAR AS
/ / — = = — = = _ N — — = = S POSSIBLE AND TO THE GRADES SPECIFIED ON THE DRAWINGS.
/ x CHEMICALS  /~ DRILL RIG HARDSTAND AREA - = 15. FIREBREAK CLEARINGS AROUND DRILLING LEASE AND CAMP PAD ARE TO BE USED
x / 200 KPa MIN | I~
x o SEARING CAPACITY - | L FOR STORAGE OF TOPSOIL AND VEGETATION AS REQUIRED.
S \ =& | 16. FOR ROAD SETOUT TABLE REFER TO DRG. NT-2050-20-DD-0025.
© Y DRILL RIG INFRASTRUCTURE ZONE o= = 17. HARDSTAND AND LEASE PAD FINISHED SURFACE LEVELS TO BE EQUAL OR
/ , EXTENT OF FIRE CAMP DELIVERY 012 o SMOOTH TRANSITION TO AVOID BATTERS OF STEPS.
) , 200 KPa MIN, ACCESS ROAD PULL OVER BAY & <
/ / BEARING CAPACITY BREAK =12 < 18. CAMP PAD AREA CROSSFALL TO BE NO GREATER THAN 1%.
/ ) : 5 00m cL 00m ME I = 19. NO ESC DEVICE CAN BE INSTALLED IN CRITICAL RIG AREA WITHOUT APPROVAL BY
/ o /22 / : : — | =
- ~ —— = = WELLSITE REP.,
/ E = S 20. CATTLE PANEL FENCING TO BE INSTALLED AROUND MUD SUMP.
/ Z Y Y Y g
1 & Io I I L
SKID MOUNTED el STEEL DRILLING CELLAR
STORAGE TANKS / /f E g : SEE DETAIL ON DWG NT-2050-20-DD-0027
BLOOIE / / x I .\ VT EXPLORATION WELL
LNETO ) / T S MONITORING [[| | LOCATION
FLARE / / = BORES || =5 | £ FASTING: 435564 714
STACK / / / "5 olff Z3 | = NORTHING : 8136332945
/(BY / | I | 2 =
OTHERS) | |
~ / “,/ // iJ
N et Lo = ol : MUD TANKS 200 KPa MIN.
| x J:| o aka0m IML 1 ) BEARING CAPACITY
‘/ | / /// —~— - SURVEY CONTROL
| P /5.0m / ® 1 TANK - - 26m x 13m WITHIN
I:I.ARE STACK _/ // ——— X | STN EASTING NORTHING RL DESCRIPTION
| I o B QQ\ ] A DRILL RIG INFRASTRUCTURE ZONE 10964-EJA-003 | 435572.62 | 8135 726,98 | 244 .01 SIp
‘ I e Y 10964 -EJA-00L4 | 435 4L69.66 8136 107.19 |245.89 SIP
| i ‘ \ : — i 10964-EJA-005 | 43540399 | 8136 L4068 |247.36 SIP
| . 25.00m (:)
o — PRELIMINARY
iI\‘ II " II | —
¢ ~ SUMP BANK INCLUDING RAMP —/ \— REFER TO DWG NT-2050-20-DD-0031
| 200 KPa MIN FOR MUD SUMP DETAILS
FENCE OR BARRICADE TO BE INSTALLED AT
SUMP LOAD OUT LOCATION TO ENSURE GENERAL ARRANGEMENT PLAN 0 10 20 30 L0 50
VEHICLES DO NOT COMPROMISE SUMP SCALE () o et 1.1 ) (A1)
WALL/ENTER SUM
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NOTES:
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13.

14.

ALL DIMENSIONS ARE IN METRES UNLESS NOTED OTHERWISE.

LEASE AND CAMP PAD TO BE COMPACTED TO 120KPA BEARING CAPACITY UNLESS

OTHERWISE NOTED.

LEASE HARDSTAND TO BE COMPACTED TO 200 KPA BEARING CAPACITY.
BULK EARTHWORKS ARE TO BE MINIMISED WHERE POSSIBLE.

ROAD AND PAD PAVEMENTS ARE TO BE CONSTRUCTED TO FOLLOW EXISTING

SURFACE LEVELS AS NEAR AS POSSIBLE AND TO THE GRADES SPECIFIED ON THE

DRAWINGS.

CONTRACTOR IS RESPONSIBLE TO FIND/LOCATE EXISTING SERVICES. ANY DAMAGE

TO EXISTING SERVICES TO BE RE-INSTATED AT THE CONTRACTORS EXPENSE.

ALL WORKS TO BE CARRIED OUT IN ACCORDANCE WITH THE APPROVED
MANAGEMENT PLAN REQUIREMENTS.

NO CONSTRUCTION WORKS ARE TO BE CARRIED OUT OUTSIDE THE APPROVED

WORK CORRIDOR BOUNDARIES.

CONSTRUCTION FACILITY AREA LOCATIONS TO BE APPROVED BY THE
SUPERINTENDENT PRIOR TO WORKS COMMENCING.

TABLE DRAINS ARE TO BE CUT ALONG THE LENGTH OF THE ROAD AND ALL ROAD

PAVEMENTS ARE TO HAVE A 4% CROSSFALL IN ACCORDANCE WITH THE ROAD

CROSS-SECTION DETAILED ON DWG. NT-2050-20-DD-0023.

REFER TO DWG NT-2050-20-DD-0023 FOR ROAD PAVEMENT DETAILS. LAYDOWN
AND VEHICLE AREA, LEASE PAD AND ACCOMMODATION PAD ARE TO BE STRIPPED
OF 150mm AND THEN RIPPED AND RE-COMPACTED TO 95%MMDD. DRILL PAD IS TO

BE TESTED FOR REQUIRED BEARING CAPACITIES AND THE ORIGIN SITE
SUPERVISOR NOTIFIED IF THIS CAN NOT BE ACHIEVED.

REFER TO DRAWING NT-2050-20-DD-0031 FOR MUD SUMP DETAILS AND DRAWING

NT-2050-20-DD-0027 FOR STEEL DRILLING CELLAR DETAILS.
FOR TANK RING BEAM DETAIL REFER FLANAGAN CONSULTING
GROUP DRAWINGS &710-C01 AND 4710-C02.

FINAL DRILLING LEASE PAD AREA GRADE TO BE CONFIRMED ON SITE BY ORIGIN

SITE SUPERVISOR.
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GENERAL NOTES STEELWORK NOTES
e  THE FOOTINGS HAVE BEEN DESIGNED FOR A SAFE e ALL STEELWORK SHALL CONFORM TO A.S. 4100, STEEL
BEARING PRESSURE OF 50 kPa. STRUCTURES.
A 300 3100 300 e  THE FOOTING DEPTH SHALL BE CHECKED BY THE e  STEEL GRADES: 300 UNO.
INSIDE SUPERINTENDENT AFTER EXCAVATION, AND THE DEPTH SHS - 350,
LIFTING POINT MAY BE VARIED FROM THAT DETAILED ON THE DRAWINGS PLATES - 250.
LOCATIONS WEB CRW FLANGE, CPBW WEB (TYP) DEPENDING ON THE EXACT LOCATION OF THE LOAD e  FABRICATION SHALL BE CARRIED OUT BY WELDERS WHO
S B3 ‘ BEARING STRATA. ARE QUALIFIED IN ACCORDANCE WITH THE REQUIREMENTS
i - L A CPBW MITRE (TYP) e  FILL UNDER BUILDING FLOOR SLABS: OF A.S./NZS 15541,
\ — CPBW MITRE 3 EDGES (TYP) r | GRANULAR MATERIAL COMPACTED TO A DRY DENSITY e  THE BOLTING PROCEDURE ADOPTED UNLESS NOTED
%, ™ NON STANDARD LADDER < | CPBW TOP FLANGE RATIO NOT LESS THAN 98% (STANDARD COMPACTION). OTHERWISE IS 8.8/S IN ACCORDANCE WITH THE
20 DIA BAR , ,/_ 6 CEW WEBS AND e  FILL UNDER PAVEMENT SLABS: AUSTRALIAN INSTITUTE OF STEEL CONSTRUCTION -
L Pl —— -~ CONCRETE BASE x RRIZI BOTTOM FLANGE (TYP) GRANULAR MATERIAL TO A MIN. THICKNESS OF 50mm UNO MANUAL OF STANDARDISED STRUCTURAL CONNECTIONS.
o ¢ | ALL FILL AND TOP 150mm OF SUBGRADE COMPACTED TOA e  ALL BOLTS OR FASTENERS SHALL BE MARKED WITH THE
(TH] “ |
B A " = R ML DRY DENSITY RATIO NOT LESS THAN 98% (STANDARD MANUFACTURERS BRAND, AND COMPLY WITH THE
1 S2 m m | A 2l 3 = :QA |t COMPACTION). FOLLOWING :
\_/ Sz = “ N XX I o  DESIGN LIVE LOADS HAVE BEEN CALCULATED IN - BOLTS DENOTED 4.6/S ARE COMMERCIAL BOLTS OF
= 0:0 o ACCORDANCE WITH A.S. 1170 PART 1 & A.S. 1657. STRENGTH GRADE 4.6 TO A.S. 1111 - SNUG TIGHT.
S 0’0 | [ ——— WEBFORGE A255 HDG e DESIGN LIVE LOAD SURCHARGE ON SOIL 5 kPa - BOLTS DENOTED 8.8/S, 8.8/TF, OR 8.8/TB ARE HIGH
' ‘ GRATING FIXED TO FLANGE e  THESE DRAWINGS SHALL BE READ IN CONJUNCTION WITH STRENGTH STRUCTURAL BOLTS OF STRENGTH GRADE 8.8
. | OF BTIN ACCORDANCE WITH THE ARCHITECTS AND OTHER ENGINEERS DRAWINGS, AND T0 AS. 1252
3 | | THE MANUFACTURER'S ALL DIMENSIONS AND DETAILS SHALL BE CHECKED WITH BOLTS SHALL BE M20 8.8/S UNO.
‘ , || RECOMMENDATIONS THEIR DRAWINGS AND ON SITE. GRADE 8.8 BOLTS SHALL NOT BE WELDED, INCLUDING
o ‘ e  TRADE NAMES HAVE BEEN USED ONLY TO ESTABLISH A TACK WELDS FOR CAGING.
= B3 o - Efiy(ﬁﬁg)ﬁmm BASIC REQUIREMENT AND ANY SATISFACTORY e PLATES IN STRUCTURAL STEEL CONNECTIONS SHALL BE
946 524 524 946 EQUIVALENT MAY BE SUBMITTED FOR REVIEW. 10mm THICK UNO
C e  ALL DIMENSIONS OF EXISTING STRUCTURES SHALL BE e  MINIMUM CONNECTIONS SHALL BE 10PL. 2/M20 8.8/S
CELLAR PLAN e 1535 - INSIDE EA 1535 - INSIDE EA 5 CHECKED PRIOR TO FABRICATION AND ERECTION. BOLTS UNO.
SCALE 1:25 2 ° DURING CONSTRUCTION THE CONTRACTOR SHALL BE ] ALL BOLTS (INCLUDING MASONRY ANCHORS) SHALL BE
S RESPONSIBLE FOR MAINTAINING THE STRUCTURE AND HOT DIPPED GALVANISED.
MEMBER SCHEDULE EXCAVATIONS IN A STABLE CONDITION, AND ENSURING NO e  ALL WELDS SHALL BE 6 CFW UNLESS NOTED OTHERWISE.
VARK <IZE CELLAR COVER PLAN PART SHALL BE OVERSTRESSED UNDER CONSTRUCTION o  ALL WELDS SHALL BE CATEGORY S.P. AS SPECIFIED IN
= s ER SCALE 1:25 ACTIVITY. A.S. 1554, UNO.
X <~ GRATING SPAN DIRECTION FLECTRODES SHALL BE B-G49X OR B-T49X UNO,
B2 65x4 SHS ALL RHS AND CHS MEMBERS SHALL HAVE 5 PL. SEAL
23 6%l SIS CONCRETE NOTES PLATES AT ENDS UNO.
5 5758 UA e  CONCRETE, CONCRETE WORK, AND STEEL REINFORCEMENT ~ ®  PROTECTIVE COATING SHALL BE EITHER
0 A &\ SHALL CONFORM TO A.S. 3600, CONCRETE STRUCTURES. - ALL STEELWORK SSHALL BE BLAST CLEANED
\ -/ ’ e  THE PROPORTION OF FLY ASH SHALL BE 25% BY WEIGHT TO CLASS 2% AS SPECIFIED IN AS 1627.4 WITH
£q NON STANDARD . o OF THE TOTAL COMBINED WEIGHT OF FLY ASH AND SURFACE ROUGHNESS OF 75 MICRONS
S B3 - L ADDER B3 S ri%flmm e OF CONCRETE - g0b S NG _ 2 COATS OF IMMERSION GRADE EPOXY TO DRY
2 - 80+ .
- o @ 83 B3 |3 MAXIMUM NOMINAL SIZE OF AGGREGATE = 20mm. FILM THICKNESS 400 MICRONS (EACH COAT)
] 2 ™ EPL— |5 PLACE 2.N12 REINFORCING BARS X 1000 LONG IN TOP OR
o 53 — 3 ] REINF. LAYER DIAGONALLY ACROSS ALL RE-ENTRANT - HOT DIP GALVANISED TO AS4680
m | = CORNERS AND OPENINGS. e  SHOP DRAWINGS SHALL BE SUBMITTED BEFORE
S -C D o e  REINFORCEMENT SHOWN ON DRAWINGS IS REPRESENTED COMMENCEMENT OF FABRICATION. GRADE OF
= | - A | DIAGRAMMATICALLY AND NOT NECESSARILY IN TRUE SANDBLASTING, PAINT BRAND, TYPE, FILM THICKNESS
: J L PROJECTION. AND WELD CATEGORY SHALL BE NOTED ON THESE
1040mm DIAMETER BLOCK-0UT AT WELL. 100 THICK LEAN-MIX CONCRETE BLINDING e  ALL REINFORCEMENT HOOKS AND COGS SHALL BE DRAWINGS.
LOCATED AT THE CENTRE OF THE CELLAR LAYER WITH SL82 MESH CENTRAL STANDARD UNLESS SHOWN OR NOTED OTHERWISE ON e  ALL MEMBER CENTROIDS AT CONNECTIONS SHALL
LIFTING DIAGRAM THE DRAWINGS. INTERSECT AT A POINT UNO GAUGE LINES MAY BE USED
e ALL REINFORCING STEEL SHALL BE ACRS (AUSTRALIAN IN LIEU OF CENTROIDS FOR BOLTED END CONNECTIONS OF
LIFTING NOTES CERTIFICATION AUTHORITY FOR REINFORCING AND ANGLES.
~SECTION /N e DESIGN ASSUMES A DYNAMIC IMPACT FACTOR Kd=1.2 AND STRUCTURAL STEEL) CERTIFIED. e ALL STRUCTURAL STEEL SHALL BE ACRS
SCALE 1:25 U FACTOR OF SAFETY (FOS) OF 3.0 (AUSTRALASIAN CERTIFICATION AUTHORITY FOR
SLING ANGLE MUST BE 60 DEGREES MAXIMUM AT THE HOOK. REINFORCING AND STRUCTURAL STEEL) CERTIFIED.
L LIFTING BEAM SHALL HAVE WWL200kg STAMPED INTO
| FLANGE
2100
F L PL LIFTING GUIDELINE
B3 45° SLING RANGE 1050 . 1050
(MEASURED FROM 0° VERTICAL |
IRRESPECTIVE OF PADEYE ORIENTATION) =2 . %
[a'e
DETAIL /A . Pl
N.T.S. NG HES 150UB18 CPBW
g
CPBW — CPBW e CPBW — j = L
GRATING — — COPE TOP FLANGE A GRATING — COPE TOP FLANGE [
TO SUIT 3 = ] _l TO SUIT ! CPBW FLANGE
fffff A = 8PL CPBW e S AN 91 12PL —~ AND WEB (TYP) < 10PL STIFFENER (BOTH SIDES)
L T0 B1 L ~— GRATING < = I o |
G o ol ! CPBW FLANGE — © | ]l=
— gy — 7 ||BY AND GRIND FLAT. T g, |B*% o —t—t—7 =
m - CFW WEB m M | |
DETAIL /B LETING POINT - SECTION /1™ CSECTION /20 | PRELIMINARY
NTS o/ NTS NTS NG NT-S \=/  ENDELEVATION LIFTING BEAM
LIFTING BEAM NTS NOT FOR CONSTRUCTION
N‘T‘S‘ PREPARED FOR ORIGIN BY: Orlgln Energy Ltd BY DATE TITLE
[l BN 30 000 051 696 - ~ | _ | BEETALOO EXPLORATION DRILL CAMPAIGN
. A GPO Box 148 e VELKERRI 76 S2-1
’ A—COM A WG chec } "~ | DRILLING CELLAR DETAILS
AECOM Australia Pty Ltd Fax: (07) 3369 7840 DESIGN - — - =
- - A.B.N 20 093 846 925 NOTE: THIS DRAWING IS SOLELY THE | ENG DES . ___|PRoxcTio. DRAWING No. REVISION
- - www.aecom.com O r|8 I n PROPERTY OF ORIGIN. THE ) s N '|' 2 O 5 O 2 O D D O O 2 7
- - 1210 20 LY 50 i S S 7 s ey R I - -/20-UU- A
DRAWING NO. REFERENCE DRAWING TITLE REV DATE DESCRIPTION DRAWN C[I)-I‘gCGK DESIGN | CHECK AP;;{JS\E/F;LSAPPROVAL BEETALOO EXl;IgSSZ?IIP?FE\:JVALS-OTHERS WDRF;ITETDELNAVLIE%LOEVCAT_ iég; \(,)\llqul:IEUT E iﬁgﬁchvTAL - - o 1:25 @ A1 o NT-2050-20-DD-0027.dwg Al
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CONCRETE NOTES CONCRETE, CONCRETE WORK, AND STEEL REINFORCEMENT SHALL CONFORM TO A.S. 3600, CONCRETE STRUCTURES. THE PROPORTION OF FLY ASH SHALL BE 25% BY WEIGHT OF THE TOTAL  COMBINED WEIGHT OF FLY ASH AND CEMENT. MAXIMUM SLUMP OF CONCRETE = 80±15mm UNO.MAXIMUM NOMINAL SIZE OF AGGREGATE = 20mm. PLACE 2.N12 REINFORCING BARS X 1000 LONG IN TOP REINF. LAYER DIAGONALLY ACROSS ALL RE-ENTRANT CORNERS AND OPENINGS. REINFORCEMENT SHOWN ON DRAWINGS IS REPRESENTED DIAGRAMMATICALLY AND NOT NECESSARILY IN TRUE PROJECTION.  ALL REINFORCEMENT HOOKS AND COGS SHALL BE STANDARD UNLESS SHOWN OR NOTED OTHERWISE ON THE DRAWINGS. ALL REINFORCING STEEL SHALL BE ACRS (AUSTRALIAN CERTIFICATION AUTHORITY FOR REINFORCING AND STRUCTURAL STEEL) CERTIFIED.

AutoCAD SHX Text
GENERAL NOTES THE FOOTINGS HAVE BEEN DESIGNED FOR A SAFE BEARING PRESSURE OF 50 kPa.  THE FOOTING DEPTH SHALL BE CHECKED BY THE SUPERINTENDENT AFTER EXCAVATION, AND THE DEPTH MAY BE VARIED FROM THAT DETAILED ON THE DRAWINGS DEPENDING ON THE EXACT LOCATION OF THE LOAD BEARING STRATA. FILL UNDER BUILDING FLOOR SLABS: GRANULAR MATERIAL COMPACTED TO A DRY DENSITY RATIO NOT LESS THAN 98% (STANDARD COMPACTION). FILL UNDER PAVEMENT SLABS: GRANULAR MATERIAL TO A MIN. THICKNESS OF 50mm UNO ALL FILL AND TOP 150mm OF SUBGRADE COMPACTED TO A DRY DENSITY RATIO NOT LESS THAN 98% (STANDARD COMPACTION). DESIGN LIVE LOADS HAVE BEEN CALCULATED IN ACCORDANCE WITH A.S. 1170 PART 1 & A.S. 1657. DESIGN LIVE LOAD SURCHARGE ON SOIL 5 kPa THESE DRAWINGS SHALL BE READ IN CONJUNCTION WITH THE ARCHITECTS AND OTHER ENGINEERS DRAWINGS, AND ALL DIMENSIONS AND DETAILS SHALL BE CHECKED WITH THEIR DRAWINGS AND ON  SITE. TRADE NAMES HAVE BEEN USED ONLY TO ESTABLISH A BASIC REQUIREMENT AND ANY SATISFACTORY EQUIVALENT MAY BE SUBMITTED FOR REVIEW. ALL DIMENSIONS OF EXISTING STRUCTURES SHALL BE CHECKED PRIOR TO FABRICATION AND ERECTION.  DURING CONSTRUCTION THE CONTRACTOR SHALL BE RESPONSIBLE FOR MAINTAINING THE STRUCTURE AND EXCAVATIONS IN A STABLE CONDITION, AND ENSURING NO PART SHALL BE OVERSTRESSED UNDER CONSTRUCTION ACTIVITY.
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NOTES:

ALL WORKS TO BE IN ACCORDANCE WITH THE INTERNATIONAL EROSION CONTROL
ASSOCIATION (IECA) GUIDELINES.

TOPSOIL STRIPPING DEPTH ASSESSMENT MUST BE UNDERTAKEN

IN ACCORDANCE WITH THE BEETALOO TOPSOIL STRIPPING TECHNICAL
INSTRUCTION (NT-2050-15-TI-0001) AND AMELIORATION RATES AGREED WITH THE
ORIGIN SUPERVISOR. THE EXPECTED NOMINAL TOPSOIL DEPTH FOR THE

SITE IS 150mm, FINAL STRIP DEPTH TO BE CONFIRMED IN THE FIELD.

MAINTENANCE OF ESC DEVICES:

THE CONTRACTOR SHALL INSPECT ALL ENVIRONMENTAL DEVICES ON A REGULAR BASIS.
ANY RECTIFICATION OF DAMAGE TO THE ENVIRONMENTAL CONTROL DEVICES OR CLEANING

OUT OF THE DEVICES IS TO BE CARRIED OUT BY THE CONTRACTOR AS REQUIRED.
REGULAR MAINTENANCE SHALL BE UNDERTAKEN UNTIL SUFFICIENT GROUND
COVER IS ESTABLISHED TO PROVIDE STABILISATION TO ALL DISTURBED AREAS.

TOPSOIL BERM DIMENSIONS IN ACCORDANCE WITH IECA FIGURE 1 ON STANDARD
DRAWING MB-01.

ALL ESC DEVICES WILL BE DESIGN AND INSTALLED IN ACCORDANCE WITH THE NT LAND

CLEARANCE GUIDELINES.

THE CONTRACTOR MUST SUBMIT AN EROSION AND SEDIMENT CONTROL PLAN WHICH WILL

BE APPROVED BY ORIGIN PRIOR TO MOBILISATION.
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143, avenue de Verdun L
92130 Issy-les-Moulineaux Prepared:

France 12/06/2018
by I%IMIER www.coletanche.com Cancels and replaces
15/01/2018
Code :
1876901

Manufacture source

Courchelettes
(59-France)

PRODUCT DATA SHEET reehned et

ES2 ASTM

COLETANCHE ES 2 is an SBS elastomeric modified bituminous geomembrane.

Moderate level of mechanical resistance, for use an environmental protection and groundworks waterproofing, in
particular :

- To cover landfill,

- Hydraulic ponds,

- Containment of Industrial liquid wastes,

- Canals ,

- Contamined land.

Product use must be validated by Axter

DESCRPTION

us 0
By torch welding or other similar technique

STORAGE

Rolls must not be stored directly on the ground. Provide suitable supports (blocks, slides, wooden planks) with a minimum

height of 35 cm to be placed under the ends of the mandrel.

COMPOSITION "\ incicaive)
Reinforcement (g/m2) :
Reinforcement (g/m?) :
Binder (g/m?) :
Surface finish (g/m2) :
Under surface finish (g/m?) :

STANDARD UNITS
m
m
ASTM D 5199 mm
ASTM D 3776 kg/m?
ASTM D 4073 N
kN/m
ASTM D 7275
%
ASTM D 4833 N
ASTM D 5147 °C
ASTM E 96 m/s
ASTM D 1434-82 m 2 /(m2.j.atm)

NOTE: AXTER COLETANCHE INC. may modify the composition and/or utilisation of its products without prior notice. Consequently orders will be filled according to the latest specification.

Q Q

Qualité Environnement
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GENERAL BITUMINOUS GEOMEMBRANE LINER PRODUCT DATA BGM INSTALLATION (CONTINUED) BGM INSTALLATION (CONTINUED)

1. ALL WORK EXCLUDING WORK ASSOCIATED WITH LINER SUPPLY AND INSTALLATION SHALL BE COMPLETED IN
ACCORDANCE WITH °ORIGIN' TECHNICAL SPECIFICATION Q-4522-20-TS-000% POND EARTHWORKS AND WITH
PROJECT SPECIFIC DRAWINGS, PROJECT STANDARD DRAWINGS AND OTHER CONTRACT DOCUMENTATION AS
APPLICABLE.

2. ALL WORK ASSOCIATED WITH LINER SUPPLY AND INSTALLATION SHALL BE COMPLETED IN ACCORDANCE WITH
‘ORIGIN' TECHNICAL SPECIFICATION Q-4522-20-TS-0002 AND Q-4522-20-TS-0003.

3. THE CONTRACTOR SHALL TAKE OUT ALL APPROPRIATE LOCAL GOVERNMENT AND OTHER AUTHORITY PERMITS
PRIOR TO COMMENCING WORK.

4. THE CONTRACTOR SHALL ASCERTAIN THE EXACT LOCATION OF ALL EXISTING SERVICES ON AND ADJACENT TO
THE SITE OF THE WORK PRIOR TO COMMENCING THE WORK AND SHALL BE RESPONSIBLE FOR THE COST OF
RECTIFICATION OF ANY DAMAGES TO THE EXISTING SERVICES OCCASIONED DURING THE WORK. LOCATIONS OF
EXISTING SERVICES IF AND WHERE SHOWN ON THE DRAWINGS ARE APPROXIMATE ONLY. DRAWINGS MAY NOT
INDICATE ALL EXISTING SERVICES.

5. THE CONTRACTOR SHALL PROGRAMME WORK AND INCORPORATE APPROPRIATE MEASURES TO MINIMISE
DISTURBANCE TO OTHERS BY DUST, NOISE, FLOODING, SERVICES DISCONNECTIONS AND THE LIKE.

6. NOTWITHSTANDING THE EXTENT OF FILLING AND EXCAVATION WORK SHOWN ON THE DRAWINGS, NOTED IN THE
SPECIFICATION OR NOTED IN OTHER CONTRACT DOCUMENTS, THE EXTENT OF THE WORK SHALL BE CONFIRMED
WITH THE SUPERINTENDENT PRIOR TO COMMENCEMENT OF THE WORK.

7. THE CONTRACTOR SHALL MAINTAIN THE SITE FREE OF RUBBISH AND EXCESS MATERIALS AND SHALL STACK
AND/OR STOCKPILE CONSTRUCTION MATERIALS IN A SUITABLE MANNER AS APPLICABLE FOR EACH OF THE
INDIVIDUAL MATERIALS.

ENVIRONMENTAL AND SEDIMENT CONTROL NOTES

1. THE CONTRACTOR SHALL AVOID DISTURBANCE OF ENVIRONMENTALLY SENSITIVE AREAS. UNLESS NOTED
OTHERWISE IN THE CONTRACT DOCUMENTS, THE CONTRACTOR SHALL INSTALL TEMPORARY FENCING (STAR
PICKETS WITH 2 STRANDS OF PLAIN WIRE AND FLAGGING TO SUIT) ALONG THE BOUNDS OF ENVIRONMENTAL
BUFFERS. THERE SHALL BE NO ENTRY INTO ENVIRONMENTAL BUFFER AREAS (BEYOND THE FENCED BOUNDS)
UNLESS OTHERWISE APPROVED FOR BY THE SUPERINTENDENT.

2. THE CONTRACTOR SHALL BE RESPONSIBLE FOR THE DESIGN, INSTALLATION AND MAINTENANCE OF ALL
TEMPORARY EROSION AND SEDIMENT CONTROL DEVICES/MEASURES INCLUDING CUT OFF DRAINS AND BUNDS,
REQUIRED DURING THE COURSE OF THE WORK AND UP UNTIL THE WORK IS TAKEN OFF MAINTENANCE.

3. A COPY OF THE PROPOSED EROSION AND SEDIMENT CONTROL PLAN, PREPARED IN ACCORDANCE WITH OTHER
CONTRACT DOCUMENTATION, SHALL BE SUBMITTED TO THE SUPERINTENDENT PRIOR TO THE COMMENCEMENT OF
WORK ON THE SITE.

4. THE CONTRACTOR SHALL INSTALL ALL SEDIMENT CONTROL DEVICES/MEASURES PRIOR TO COMMENCEMENT OF
THE WORK PROPER. DURING THE COURSE OF THE WORK, THE CONTRACTOR SHALL INSTALL FURTHER SEDIMENT
CONTROL DEVICES/MEASURES INCLUDING CUT OFF DRAINS AND BUNDS, DEEMED NECESSARY TO CONTROL
SEDIMENT RUNOFF.

5. THE CONTRACTOR SHALL INSPECT ALL EROSION AND SEDIMENT CONTROL DEVICES/MEASURES FOR DAMAGE
FOLLOWING EACH RAINFALL EVENT. DAMAGED DEVICES/MEASURES SHALL BE REMOVED AND REPLACED,
SEDIMENT SHALL BE REMOVED AND ALL ERODED AREAS MADE GOOD.

6. ALL EROSION AND SEDIMENT CONTROL DEVICES/MEASURES SHALL BE CLEANED OUT PRIOR TO SEDIMENT VOLUME
REACHING 50 OF THE CONTROL DEVICE/MEASURE CAPACITY.

POND EARTHWORKS

1 EARTHWORKS SHALL GENERALLY BE COMPLETED IN ACCORDANCE WITH ‘ORIGIN' TECHNICAL SPECIFICATION
Q-4522-20-TS-0001: POND EARTHWORKS AND WITH PROJECT SPECIFIC DRAWINGS, PROJECT STANDARD
DRAWINGS AND OTHER CONTRACT DOCUMENTATION AS APPLICABLE.

2. TOPSOIL SHALL BE STRIPPED TO A DEPTH OF 150mm ACROSS THE EXTENTS OF THE WORK AND STOCKPILED
FOR REUSE WHERE DIRECTED BY THE SUPERINTENDENT.

3. COMPACTION TESTING SHALL BE COMPLETED IN ACCORDANCE WITH THE SPECIFICATION.

L. THE PREPARED SURFACE/SURFACES TO BE LINED SHALL BE MAINTAINED (MOISTURE CONTENT AND LEVEL OF
COMPACTION) UNTIL IMMEDIATELY PRIOR TO LINER INSTALLATION. WHERE INSTALLATION OF THE LINER IS
DELAYED DUE TG ANY CAUSE WHATSOEVER AND/OR THE PREPARED SURFACE/SURFACES ARE SUBJECT TO
ELEMENTS OF THE WEATHER WHICH RESULTS IN CHANGES IN THE MOISTURE CONTENT, COMPACTION AND
INTEGRITY OF THE SURFACE/SURFACES, THE SURFACE/SURFACES SHALL BE REWORKED IMMEDIATELY PRIOR
TO THE INSTALLATION OF THE LINER TO ACHIEVE THE SPECIFIED REQUIREMENTS FOR MOISTURE CONTENT,
LEVEL OF COMPACTION AND SURFACE INTEGRITY.

TOPSOIL REINSTATEMENT AND AMENDMENT

1. TOPSOIL SHALL BE PLACED TO ALL DISTURBED AREAS EXCLUDING AREAS OCCUPIED BY PAVEMENTS,
SPILLWAYS AND CAPPING MATERIAL OR AS DIRECTED BY THE SUPERINTENDENT.

2. FINISHED EARTHWORKS SURFACES TO RECEIVE TOPSOIL SHALL BE PREPARED IN ACCORDANCE WITH
REQUIREMENTS STATED HEREIN.

21 FINISHED EARTHWORKS SURFACES (SUBGRADE) TO BE TOPSOILED SHALL BE RIPPED/TYNED TO DEPTHS
OF 150mm.

22, GYPSUM SHALL BE SPREAD AT THE RATE OF 50 f/Ha (5 kg/m2) AND SHALL BE THOROUGHLY WORKED
AND MIXED INTO THE LOOSENED MATERIAL/MATERIALS VIA TWO (2) PASSES OF A TWO (2) WAY DISC
PLOW MINIMUM OR VIA ROTARY HOE.

23.  FOLLOWING MIXING, THE MATERIAL SHALL BE RESHAPED TO THE PROFILES REQUIRED OF THE FINISHED
EARTHWORKS AND SHALL BE COMPACTED TO 95% MINIMUM OF THE MAXIMUM DRY DENSITY FOR THE
MATERIAL - STANDARD COMPACTIVE EFFORT.

3. TOPSOIL WORK AND ASSOCIATED SUBGRADE AMENDMENT SHALL BE COMPLETED IMMEDIATELY FOLLOWING
THE TRIMMING OF EARTHWORKS.

4. TOPSOIL SHALL BE PLACED TO A DEPTH OF 150mm.

5. TOPSOIL SHALL BE AMENDED BY THE INCLUSION OF 10 t/ha FEEDLOT MANURE, 100 kg/ha UREA AND 2 t/ha
GYPSUM OR AS DIRECTED BY THE SUPERINTENDENT BASED ON SOIL ASSESSMENT.

6. GRASS SEED OF THE SPECIES AND MIX COMPOSITION AS DETERMINED BY ORIGIN ENERGY SHALL BE SOWN INTO

1. DESCRIPTION - BGM IS AN SBS ELASTOMERIC MODIFIED BITUMINOUS GEOMEMBRANE.
2. USE - EXTREME LEVEL OF MECHANICAL RESISTANCE, FOR USE AS ENVIRONMENTAL PROTECTION AND
GROUNDWORKS WATERPROOFING (AGGRESSIVE MATERIALS, REINFORCED PRECAUTIONS)
-RAILWAYS, DIRECTLY UNDER BALLAST
-DAMS
3. PRODUCT USE MUST BE VALIDATED BY THE MANUFACTURER.
4. APPLICATION METHOD - TORCHED.
5. STORAGE - ROLLS MUST NOT BE STORED DIRECTLY ON THE GROUND. THEY MUST BE LAID SUPPORTED ON
CONCRETE BLOCKS, TRESTLES OR TIMBER BEAMS, MIN 35cm HEIGHT, PLACED UNDER MANDREL ENDS.
COMPOSITION
GLASS MAT 50 g/m?
NON-WOVEN GEQTEXTILE 400 g/m?
ELASTOMERIC SBS 5400 g/m*
SAND 200 g/m*
POLYESTER ANTIROOT FILM 15 g/m?
CHARACTERISTICS
TOLERANCE
STANDARD | UNITS | VALUES MIN MAX
LENGTH m 54 >
DIMENSIONS WIDTH - m 5.01 >
THICKNESS (ON FINISHED PRODUCT) ASTM D 5199 mm 5.60 532 6.16
SURFACE MASS ASTMD 3776 kg/m? 6.40 6.10 1
LONGITUDINAL 1225 919
RESISTANCE TO TEARING CROSS DIRECTION | ASTMD 4073 N 1025 769
TENSILE PROPERTIES : MAXIMUM TENSILE | LONGITUDINAL 39 29
STRENGTH CROSS DIRECTION KN/m 31 23
TENSILE PROPERTIES : ELONGATION ERGTLONAL ASTHO 728 B 2
CROSS DIRECTION % 60 48
TENSILE PROPERTIES : MAXIMUM TENSILE | LONGITUDINAL 32 2
STRENGTH CROSS DIRECTION KkN/m 28 2
TENSILE PROPERTIES : ELONGATION LONETOnA AR L o
CROSS DIRECTION < 90 60
STATIC PUNCTURE ASTM D 4833 N 650 585
SURFACE -20
P T g | UNDER SURFACE ASTMD 5147 s 20
WATER PERMEABILITY (LIQUID TIGHTNESS) ASTME 96 m/s 610"
GAS PERMEABILITY (GAS TIGHTNESS] ASTMD 1434-82 |m/(m%jatm) | <23.10%

BITUMINOUS GEOMEMBRANE LINER INSTALLATION

BITUMINOUS GEOMEMBRANE INSTALLATION SHALL BE PERFORMED IN ACCORDANCE TO THE
MANUFACTURER'S RECOMMENDATION. IF RECOMMENDATIONS ARE IN CONFLICT WITH DESIGN, THE
CONTRACTOR TO NOTIFY THE PRINCIPAL IN WRITING FOR CLARIFICATION.

THE CONTRACTOR SHALL MONITOR AND ACCEPT RESPONSIBILITY FOR THE QUALITY OF MATERIALS PLACED
INTO THE WORK. THE PRINCIPAL WILL REJECT MATERIALS INCORPORATED INTO WORK THAT FAIL TO COMPLY
WITH SPECIFIED REQUIREMENTS. THE CONTRACTOR SHALL REMOVE REJECTED MATERIALS FROM THE WORK
AND REPLACE WITH MATERIALS OF THE SPECIFIED QUALITY.

MEASUREMENT SHALL BE MADE OF THE TOTAL SURFACE AREA IN SQUARE METRES COVERED BY
BITUMINOUS GEOMEMBRANE. FINAL QUANTITIES WILL BE BASED ON AS-BUILT CONDITIONS. CONTRACTOR
SHOULD MAKE ALLOWANCE FOR BITUMINOUS GEOMEMBRANE IN ANCHOR TRENCHES, DRAINAGE TRENCHES,
AND OVERLAPS; HOWEVER, NO ALLOWANCE WILL BE MADE FOR WASTE OR MATERIALS USED FOR THE
CONVENIENCE OF THE CONTRACTOR.

ROLLS SHALL NOT BE DRAGGED, LIFTED BY ONE END, OR DROPPED. A MANDREL OF SUFFICIENT STRENGTH
TO SUPPORT THE FULL WEIGHT OF A ROLL WITHOUT SIGNIFICANT BENDING, SHALL BE USED FOR ALL
HANDLING ACTIVITIES. THE DIAMETER OF THE MANDREL SHALL BE SMALL ENOUGH TO BE EASILY INSERTED
THROUGH THE CORE OF THE ROLL. CHAINS SHALL BE USED TO LINK THE ENDS OF THE MANDREL TO THE ENDS
OF A SPREADER BAR. THE SPREADER BAR SHALL BE WIDE ENOUGH TO PREVENT THE CHAINS FROM RUBBING
AGAINST THE ENDS OF THE ROLL. ALTERNATIVELY, A STINGER BAR PROTRUDING FROM THE END OF A
FORKLIFT OR OTHER EQUIPMENT MAY BE USED. THE STINGER BAR SHALL BE AT LEAST THREE-FOURTHS
THE LENGTH OF THE CORE AND ALSO MUST BE CAPABLE OF SUPPORTING THE FULL WEIGHT OF THE ROLL
WITHOUT SIGNIFICANT BENDING.

THE LINER SHALL BE PLACED IN A RELAXED STATE SUCH THAT THE MATERIAL CAN RESPOND TO THERMAL
CHANGES WITHOUT EXCESSIVE BUCKLING, WRINKLING OR TENSIONING.

ONLY THE QUANTITY OF BITUMINOUS GEOMEMBRANE THAT WILL BE ANCHORED AND SEAMED TOGETHER IN
ONE DAY SHALL BE DEPLOYED.

RPEQ No. /S8 58

Nomei}~/2 /éc\

20.

2

24,

26.

21

THE PROCEDURES AND EQUIPMENT USED SHALL NOT ELONGATE, WRINKLE, SCRATCH, OR OTHERWISE
DAMAGE THE BITUMINOUS GEQMEMBRANE, OTHER GEOSYNTHETIC LAYERS, OR THE UNDERLYING SUBGRADE.
BITUMINOUS GEOMEMBRANE DAMAGED DURING INSTALLATION SHALL BE REPLACED OR REPAIRED, AT THE
CONTRACTORS EXPENSE AND AT THE PRINCIPAL'S DISCRETION. ADEQUATE BALLAST (LE., SAND BAGS OR
OTHER) SHALL BE PLACED ON THE BITUMINOUS GEOMEMBRANE, WITHOUT DAMAGING THE BITUMINOUS
GEOMEMBRANE, TO PREVENT UPLIFT BY WIND. NO EQUIPMENT SHALL BE OPERATED ON THE TOP SURFACE
OF THE BITUMINOUS GEOMEMBRANE WITHOUT PERMISSION FROM THE PRINCIPAL. THE METHODS USED TO
DEPLOY, BACKFILL, AND BALLAST (TEMPORARY OR PERMANENT) OVER THE BITUMINOUS GEOMEMBRANE
SHALL MINIMIZE WRINKLES AND TENSILE STRESSES IN THE BITUMINOUS GEOMEMBRANE. THE BITUMINOUS
GEOMEMBRANE SHALL HAVE ADEQUATE SLACK TO PREVENT THE CREATION OF TENSILE STRESS.

IN GENERAL, SEAMS SHALL BE ORIENTATED PARALLEL TO THE LINE OF MAXIMUM SLOPE. NO HORIZONTAL
WELDS ALONG SLOPES OR WITHIN 1 METRE OF SLOPE TRANSITIONS UNLESS APPROVED BY THE PRINCIPAL.
IN CORNERS AND ODD SHAPED GEOMETRIC LOCATIONS, THE TOTAL LENGTH OF THE FIELD SEAM SHALL BE
MINIMIZED. SEAMS SHALL NOT BE LOCATED AT LOW POINTS IN THE SUBGRADE UNLESS GEOMETRY
REQUIRES SEAMING AT SUCH LOCATIONS AS APPROVED BY THE PRINCIPAL.

QUADRUPLE POINT LOCATIONS DUE TO ALIGNED STRIP ENDS ARE NOT ALLOWED. TRIPLE POINT LOCATIONS
WILL BE COVERED WITH AN ADDITIONAL BITUMINOUS GEOMEMBRANE.

THE BITUMINOUS GEOMEMBRANE SHALL NOT BE ALLOWED TO “BRIDGE OVER" VOIDS OR LOW AREAS IN THE
SUBGRADE. THE BITUMINOUS GEOMEMBRANE SHALL REST IN INTIMATE CONTACT WITH THE SUBGRADE.

THE SUBGRADE UNDER THE BITUMINOUS GEGMEMBRANE SHALL CONFORM THE TECHNICAL SPECIFICATIONS.

TEMPORARY BALLASTING SUCH AS SAND BAGS OR TYRES SHALL BE PLACED ON THE LINER TO PREVENT
WIND DAMAGE OR BRIDGING DURING AND AFTER INSTALLATION. IT SHOULD BE NOTED THAT THIS
TEMPORARY BALLASTING SHALL BE OF A SUITABLE CONSTRUCTION TO PREVENT AGAINST DAMAGE OF THE
LINER. THE CONTRACTOR SHALL BE REQUIRED TO ENSURE THAT THE SPACING OF THESE SAND BAGS/TYRES
ARE APPROPRIATELY DESIGNED (THIS COULD INCLUDE TYING THE SAND BAGS/TYRES TOGETHER IN A
HORIZONTAL AND VERTICAL DIRECTION) TO PREVENT AGAINST UPLIFT AND ANY POTENTIAL DAMAGE OF THE
LINER. ANY LINER MATERIAL THAT HAS BEEN DAMAGED AS THE RESULT OF WIND OR BRIDGING, IN THE
OPINION OF THE PRINCIPAL, SHALL BE REMOVED AND REPLACED AT THE CONTRACTOR'S EXPENSE.

ALL PERSONNEL WORKING ON THE LINER SURFACE SHALL WEAR SOFT-SOLED SHOES, AND SHALL NOT
ENGAGE IN ANY ACTIVITY WHICH MAY DAMAGE THE LINER.

BITUMINOUS GEOMEMBRANE SHALL NOT BE DEPLOYED OR FIELD-SEAMED IN THE PRESENCE OF SIGNIFICANT
RAIN, IN AREAS OF PONDED WATER, OR IN THE PRESENCE OF WIND IN EXCESS OF 55 KM/HOUR. UNLESS
AUTHORIZED BY THE PRINCIPAL, NO PLACEMENT OR SEAMING SHALL BE ATTEMPTED AT AMBIENT
TEMPERATURES BELOW -25 DEGREES C [-13 DEGREES Fl OR ABOVE 40 DEGREES C [104 DEGREES Fl. AMBIENT
TEMPERATURE SHALL BE MEASURED AT A HEIGHT NG GREATER THAN 150 MM 6 INCHES ABOVE THE GROUND
OR BITUMINOUS GEOMEMBRANE SURFACE. IN MARGINAL CONDITIONS, SEAMING SHALL CEASE UNLESS
DESTRUCTIVE FIELD SEAM TESTS, CONDUCTED BY THE QC LABORATORY, CONFIRM THAT SEAM PROPERTIES
MEET THE DESIGN REQUIREMENTS.

THE CONTRACTOR SHALL NOMINATE A MASTER WELDING SUPERVISOR BEFORE COMMENCING WORK AND
SHALL DEMONSTRATE THAT THE MASTER WELDING SUPERVISOR HAS A PROVEN BACKGROUND IN
INSTALLATION OF SIMILAR SYSTEMS AND MATERIALS SIMILAR TO THOSE SPECIFIED. ALL PERSONNEL
EMPLOYED IN WELDING SHALL BE COMPETENT AND EXPERIENCED IN THE USE OF THE EQUIPMENT. THE
CONTRACTOR SHALL ULTIMATELY BE RESPONSIBLE FOR ENSURING THE QUALITY ASSURANCE PROGRAMME
IS FOLLOWED.

THE CONTRACTOR SHALL BE RESPONSIBLE AND SHALL PROVIDE SUFFICIENT RESOURCES FOR FIELD
HANDLING, DEPLOYING, SEAMING, TEMPORARILY RESTRAINING (AGAINST WIND), AND OTHER ASPECTS OF
THE DEPLOYMENT AND INSTALLATION OF THE BITUMINOUS GEOMEMBRANE. NO SEAMING SHALL BE
PERFORMED UNLESS A MASTER WELDING SUPERVISOR IS PRESENT ON-SITE.

EVERY WORKER PERFORMING WELDING OF THE BITUMINOUS GEOMEMBRANE WILL NEED TO DEMONSTRATE A
CONDABRI VERIFICATION OF COMPETENCE (VOC) PRIOR TO UNDERTAKING WORKS ON THE FIELD. THE
CONDABRI VOC CERTIFICATION AND TESTING WILL BE ADMINISTERED BY THE LEVEL 1CQC. TRIAL WELD TEST
SAMPLES SHALL SUBMITTED TO A THIRD PARTY INDEPENDENT LABORATORY FOR DESTRUCTIVE TESTING.

DESTRUCTIVE TESTING SHALL BE COMPLETED IN ACCORDANCE TO ASTM D 7056 AND ASTM D 3019.
NON-DESTRUCTIVE AIR LANCE TESTING SHALL BE COMPLETED IN ACCORDANCE TO ASTM D 4437,

CONNECTIONS TO ADJOINING STRUCTURES SHALL BE MADE IN ACCORDANCE WITH THE DETAILS SHOWN ON
THE CONSTRUCTION DRAWINGS. CONNECTIONS SHALL BE AT LEAST EQUIVALENT IN STRENGTH TO THE
NORMAL LAP JOINTS AND THE SECURITY OF CONTAINMENT SHALL NOT BE DIMINISHED, LOCAL STRESSES IN
THE LINER AT CONNECTIONS SHALL BE MINIMISED.

ANCHOR TRENCHES SHALL BE EXCAVATED IN ACCORDANCE WITH THE DETAILS ON THE CONSTRUCTION
DRAWINGS. THE ANCHOR TRENCHES SHALL BE KEPT WELL DRAINED TO AVOID SOFTENING DURING RAIN
PERIODS AND MAINTAINED SO AS TO NOT DRY, DESICCATE AND CRACK.

IN ACCORDANCE WITH Q-4522-20-TS-0001, THE CONTRACTOR SHALL SEEK APPROVAL FROM THE PRINCIPAL
PRIOR TO THE COMMENCEMENT OF ANCHOR TRENCH BACKFILLING. ONCE THE ANCHOR TRENCH IS READY TG
BE BACKFILLED, IT SHALL BE BACKFILLED IN EARLY MORNING WHEN THE LINER IS AT MAXIMUM
CONTRACTION. BACKFILLING SHALL BE CARRIED OUT IN A PLANNED, LOGICAL SEQUENCE TO AVOID
OVERSTRESSING OF THE LINER AND MINIMIZE EXPOSURE WET WEATHER DAMAGE.

ANCHOR TRENCH SHALL BE BACKFILLED WITH FLOWABLE CONCRETE STABILIZED SAND (5% CEMENTICIOUS)
AND MIX DESIGN SHALL BE SUBMITTED FOR APPROVAL.

A LEVEL 1(QC IS REQUIRED DURING ALL LINER INSTALLATION, LINER REPAIRS, AND QUALITY/COMPLIANCE
TESTING. MATERIAL TESTING SHALL BE CARRIED OUT AT RANDOMLY CHOSEN LOCATIONS, IN ACCORDANCE
WITH SPECIFIED TESTING REQUIREMENTS AND FREQUENCIES, AND/OR AT LOCATIONS SELECTED BY THE
PRINCIPAL.

ALL AREAS FOUND TO BE DEFECTIVE SHALL BE REPAIRED AT THE EXPENSE OF THE CONTRACTOR. THE
PRINCIPAL SHALL BE NOTIFIED OF DEFECTIVE AREAS PRIOR TO THE REPAIR TAKING PLACE.

THE CONTRACTOR SHALL ENSURE A PLAN IS MARKED UP SHOWING THE LOCATIONS OF REPAIRS MADE AND
THE TYPE OF REPAIR MADE. THE CONTRACTOR SHALL SUBMIT A MARKED UP DRAWING SHOWING THE
LOCATIONS OF THE REPAIRS TO THE PRINCIPAL FOR REVIEW AND APPROVAL.

THE ENTIRE SURFACE OF EVERY SHEET OF LINER MATERIAL SHALL BE INSPECTED BY THE CONTRACTOR
DURING PLACING TO IDENTIFY ANY TEARS, ABRASIONS, INDENTATIONS, CRACKS, THIN AREAS, OR OTHER
DEFECTS.

ANY DEFECTS SUCH AS HOLES, TEARS, BLISTERS, LAMINATION, UNDISPERSED RAW MATERIALS OR VISIBLE
NON-UNIFORMITY OR CONTAMINATION BY FOREIGN MATTER WHICH IN THE OPINION OF THE PRINCIPAL IS
DETRIMENTAL TO THE LONG SERVICE LIFE REQUIRED OF THE LINER, SHALL BE GROUNDS FOR REJECTION OF
THE LINER MATERIAL.

WHERE ADDITIONAL FAULTS ARE FOUND, THE PRINCIPAL RESERVES THE RIGHT TO REJECT THE ROLL. THE
CONTRACTOR SHALL REPLACE ANY REJECTED ROLLS AND REPAIR ANY DEFECTS TO THE PRINCIPAL'S
SATISFACTION AT THE CONTRACTOR'S EXPENSE.
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FOLLOWING INSTALLATION OF THE LINER, A DETAILED VISUAL INSPECTION OF THE PRIMARY LINER SURFACE
SHALL BE PERFORMED BY THE PRINCIPAL (ACCOMPANIED BY THE CONTRACTOR), TO IDENTIFY ANY DEFECTS
IN THE LINER SURFACE CAUSED DURING INSTALLATION. PRIOR TO PERFORMING THE SURVEY, A SURVEY
GRID SHALL BE DETERMINED TO ENSURE THAT THE VISUAL SURVEY IS PERFORMED ACROSS 100-PERCENT OF
THE LINER SURFACE.

ALL LINER WELD SEAMS SHALL BE SUBJECTED TO BOTH NON-DESTRUCTIVE AND DESTRUCTIVE TESTING.
DESTRUCTIVE FIELD TESTING WILL BE AT THE INTERVALS LISTED AND ANY LOCATION CHOSEN BY THE
PRINCIPAL. THE REPRESENTATIVE SAMPLES OF FIELD SEAMS SHALL BE TAKEN FOR LABORATORY TESTING
BY AN INDEPENDENT, APPROPRIATELY QUALIFIED TESTING LABORATORY. WELD AND MATERIAL STRENGTH
REQUIREMENTS TO COMPLY WITH MANUFACTURERS RECOMMENDATIONS.

NON-DESTRUCTIVE AND DESTRUCTIVE TESTING SHALL BE OBSERVED BY THE LEVEL 1CQC/LIS.
TRIAL WELDS TESTING SHALL BE CARRIED OUT THE SAME AS DESTRUCTIVE TESTING TRIAL WELDS.

TRIAL WELDS TO BE COMPLETED AT BEGINNING OF PROJECT. WELD TO BE CONDUCTED BY MASTER WELDING
SUPERVISOR AND SHALL BE SENT TO LABORATORY FOR TESTING.

JOINT MUST BE CENTERED IN THE SAMPLE. THE SAMPLE MUST BE AT LEAST 350mm FOR 5 TESTS TO BE
CARRIED OUT ON THE SAME SAMPLE. EACH SAMPLE MUST BE CLEARLY IDENTIFIED.

NON-DESTRUCTIVE FIELD WELD TESTS SHALL BE CARRIED OUT ON ALL WELDED SEAMS. A FAILED TEST IS
ANY LOCATION OF WELDED SEAM THAT HAS LESS THAN 150mm OF CROSS SECTIONAL WIDTH.

DESTRUCTIVE TESTS SHALL BE CARRIED OUT AT AN INTERVAL OF EVERY 1000 METRES OF WELDED SEAMS.
A PASSING TEST IS EQUAL OR GREATER THAN 90% OF MATERIAL STRENGTH AND FAILURE OF SAMPLE
OUTSIDE OF WELD.

THE CONTRACTOR SHALL DEPLOY THE BITUMINOUS GEOMEMBRANE PANELS IN GENERAL ACCORDANCE WITH
THE LAYOUT DRAWING SPECIFIED. THE LAYOUT DRAWINGS MUST BE APPROVED BY THE PRINCIPAL OR
LEVEL 1CQA PRIOR TO INSTALLATION OF ANY LINER.

A BITUMINOUS GEOMEMBRANE FIELD PANEL IS A ROLL OR A PORTION OF ROLL CUT IN THE FIELD. EACH FIELD
PANEL SHALL BE GIVEN A UNIQUE IDENTIFICATION CODE (NUMBER OR LETTER-NUMBERY. THIS IDENTIFICATION
CODE SHALL BE AGREED UPON BY THE LEVEL CQA AND CONTRACTOR.

FIELD PANELS SHALL BE INSTALLED IN ACCORDANCE TO THE PRINCIPAL APPROVED WORK METHOD
STATEMENT.

PANELS SHALL BE SEAMED IN ACCORDANCE WITH THE BITUMINOUS GEOMEMBRANE MANUFACTURER'S
RECOMMENDATIONS. IN CORNERS AND ODD-SHAPED GEOMETRIC LOCATIONS, THE NUMBER OF FIELD SEAMS
SHALL BE MINIMIZED. SEAMING SHALL EXTEND TO THE OUTSIDE EDGE OF PANELS. THE SEAM AREA SHALL BE
FREE OF MOISTURE, DUST, DIRT, AND FOREIGN MATERIAL AT THE TIME OF SEAMING. THE PANELS SHALL
OVERLAP A MINIMUM 200mm FOR SEAMING. ENDS AND OVERLAPS MUST BE WELDED ON A HOMOGENEOUS AND
CONTINUOUS BASIS, LEAVING A 6mm BITUMEN BEAD ALONG THE SEAM.

SEAMS SHALL BE WELDED USING PROPANE TORCHES. THE TORCH-WELDS MUST BE APPROVED ACCORDING
TO THE MANUFACTURER'S RECOMMENDATIONS AND PRINCIPAL.

BITUMINOUS GEOMEMBRANE TO BE WELDED TO CONCRETE AT INSTALLATION AREAS BY HEATING THE
CONCRETE SURFACE AND THE BGM, THEN ROLLING WITH A SMALL ROLLER AND APPLYING HIGH PRESSURE.
CONCRETE SURFACE SHALL BE PREPARED BY APPLYING 300 g/m” OF COLD PRIMER (SAMIPRIME KS-P OR
APPROVED EQUAL) 24 HOURS PRIOR TO WELDING.

ONE aC SAMPLE, 500 MM IN LENGTH, FOR THE ENTIRE WIDTH OF A ROLL, SHALL BE OBTAINED FOR EVERY
9,000 SQUARE METERS 100,000 SQUARE FEET OF MATERIAL DELIVERED TO THE SITE. SAMPLES SHALL NOT
BE OBTAINED FROM THE FIRST METRE OF THE ROLL. THE SAMPLES SHALL BE IDENTIFIED BY
MANUFACTURER'S NAME, PRODUCT IDENTIFICATION, LOT AND ROLL/PANEL NUMBER. THE DATE, A UNIQUE
SAMPLE NUMBER, AND THE MACHINE DIRECTION SHALL ALSO BE NOTED.

ANY PORTION OF THE LINER WITH A FLAW OR THAT FAILS A NON-DESTRUCTIVE OR DESTRUCTIVE TEST
SHALL BE REPAIRED BY ONE OF THE FOLLOWING METHODS:

LL1.  PATCHING OR CAPPING FOR HOLES, DEFECTS OR TEARS USED TO REPAIR LARGE HOLES, TEARS, LARGE

Lb2.

PANEL DEFECTS, AND DESTRUCTIVE SAMPLE LOCATIONS THAT ARE LESS THAN 2M2 (TOTAL AREAL
PATCHES AND REPAIRS ARE TO BE OVERLAID WITH A STRIP OF NEW MATERIAL AND SEAMED (CAP
STRIPPED). STRIP SHALL HAVE ROUNDED CORNERS AND EXTEND A MINIMUM OF 200 MM BEYOND THE
EDGE OF THE REPAIR OR DEFECT AREA. AFTER REPAIRS ARE COMPLETED, THE REPAIRED SEAM SHALL BE
NON-DESTRUCTIVELY TESTED.

REMOVAL AND REPLACE - USED TO REPLACE AREAS WITH LARGE DEFECTS WHERE THE PRECEDING
METHODS ARE NOT APPROPRIATE. ALSO USED TO REMOVE EXCESS MATERIAL (WRINKLES) FROM THE
INSTALLED LINER.

LL3.  ONCE THE REPAIR HAS BEEN COMPLETED, FURTHER NON-DESTRUCTIVE OR DESTRUCTIVE TESTING SHALL

L5.

BE CARRIED OUT.

FULL RECORDS OF LINER TESTING AND INSPECTION SHALL BE SUBMITTED PROGRESSIVELY TO THE
PRINCIPAL, AS THE WORK PROCEEDS. FINAL COMPLETION WILL NOT BE CERTIFIED UNTIL ALL RECORDS HAVE
BEEN SUBMITTED AND APPROVED BY THE PRINCIPAL.

45.1.  RECORDS SHALL INCLUDE, BUT NOT LIMITED TO, THE FOLLOWING:

452

CONTRACTOR'S AS-BUILT PANEL LAYGOUT DRAWING SHOWING PANEL NUMBERS AND JOINT NUMBERS, TO
BE MARKED UP PROGRESSIVELY WITH THE ROLL NUMBER USED FOR EACH PANEL, AND WITH THE
LOCATIONS OF SAMPLES TAKEN FOR DESTRUCTIVE TESTING;

453. MANUFACTURER'S ROLL PRODUCTION TEST REPORTS FOR ALL ROLLS USED IN THE WORK;

45.k.  SUBGRADE CERTIFICATION REPORTS;

45.5.  DAILY TEST REPORTS REFERENCED TO JOINT NUMBERS ;

45.6.  DAILY TEST WELD FIELD TEST REPORTS REFERENCED TO JOINT NUMBERS, EQUIPMENT IDENTIFICATION,

AND OPERATOR, AND INCLUDING WEATHER AND TEMPERATURE CONDITIONS AND ANY ADJUSTMENTS TO
EQUIPMENT CONTROLS;

45.7.  NON-DESTRUCTIVE AND DESTRUCTIVE TEST FIELD REPORT AND RECORD OF SUBMISSION FOR

LABORATORY TESTING REFERENCED TO JOINT NUMBER;

L5.8. LABORATORY TEST REPORTS TO BE AVAILABLE WITHIN TWQ WEEKS OF TESTING; AND
45.9.  RECORD DRAWING INDICATING LINER SEAM LOCATIONS, DESTRUCTIVE TEST LOCATIONS, CAP STRIP

1

2

LOCATIONS, PATCHES AND ALL REPAIRS FOR THE LINER SYSTEM.

BITUMINOUS GEOMEMBRANE LINER BALLAST ANCHGORS

BALLAST ANCHORS SHALL BE SOIL ANCHOR PENETRATOR PE18SQ (OR ENGINEER APPROVED EQUIVALENT).

BALLAST ANCHOR SPACING INTERVALS ALONG BATTER (AS PER DETAIL 1, Q-4522-20-DH-0003).

21 POINT A - EVERY 5 METRES (NEAREST SEAM OVERLAP).
2.2.  POINT B AND C - EVERY 5 METRES (NEAREST SEAM OVERLAP.]

3

L.

BITUMSEAL SHALL BE USED BETWEEN THE BALLAST PLATE AND BITUMINOUS GEOMEMBRANE LINER.

BALLAST ANCHOR LOCATE AT ANCHOR POINT A (CREST OF DAM) SHALL BE PAINTED WITH HIGH VISIBILITY
SAFETY PAINT.
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Appendix C Water Extraction Licence Statement of Reason.



Water Extraction Licence Decision

Application

The following application (Application) for a licence to take water from a bore
was lodged in accordance with section 60 of the Water Act 1992 (Act) by Origin
Energy B2 Pty Ltd (Applicant):

Applicant: Origin Energy B2 Pty Ltd
(ABN 42 105431525)
Date Licence applied for: 15 March 2019
Licence applied for: Licence to take water from a bore
under section 60 of the Water Act
Purpose for which Licence is sought: Petroleum activities

Maximum quantity of water proposed to
be taken annually for each beneficial

use:
Petroleum Activities 175 ML p.a.
Land from which water will be taken: NT Portion 1079
(8240 Carpentaria Hwy, Arnold),
NT Portion 7027
(4500 Carpentaria Hwy, Birdum).
Land on which water will be used: NT Portion 702
(16965 Carpentaria Hwy,
Pamayu),

NT Portion 1079
(8240 Carpentaria Hwy, Arnold),

NT Portion 7026
(14981 Stuart Hwy, Birdum),

NT Portion 7027
(4500 Carpentaria Hwy, Birdum).

Bores from which water will be taken

RN040895
Water Source: Gum Ridge Formation
Water Control District: Daly Roper Beetaloo Water

Control District

Declared Water Allocation Plan: No declared plan




Decision

2. In accordance with sections 60 and 71C of the Act, | have decided to grant the
following licence for the reasons given below (Licence):

Applicant: Origin Energy B2 Pty Ltd
(ABN 42 105431525)
Date Licence applied for: 15 March 2019
Licence applied for: Licence to take water from a bore
under section 60 of the Water Act
Purpose for which Licence is sought: Petroleum activities

Maximum quantity of water proposed to
be taken annually for each beneficial

use:
Petroleum Activities 175 ML p.a.
Land from which water will be taken: NT Portion 1079
(8240 Carpentaria Hwy, Arnold),
NT Portion 7027
(4500 Carpentaria Hwy, Birdum).
Land on which water will be used: NT Portion 702
(16965 Carpentaria Hwy,
Pamayu),

NT Portion 1079
(8240 Carpentaria Hwy, Arnold),

NT Portion 7026
(14981 Stuart Hwy, Birdum),

NT Portion 7027
(4500 Carpentaria Hwy, Birdum).

Bores from which water will be taken

RN040895

Water Source: Gum Ridge Formation

Water Control District: Daly Roper Beetaloo Water
Control District

Declared Water Allocation Plan: No declared plan

Reasons for Decision
Procedural requirements

3. | am satisfied that all substantive procedural requirements relating to the making of
the Application have been met. This includes that:

(a) the Application was duly made in the approved form and includes all
information required under the Act and the Water Regulations 1992



(b) the Applicant is a legal entity
and

(c) the Applicant has the authority to access the land from which water is
proposed to be taken under the Licence and on which the water will be used
(Land).

Section 71B(1) of the Act provides that within 30 days after lodgement of an
application to which Part 6A of the Act applies, the Controller must give notice of
the Controller's intention to make a water extraction licence decision (NOI).

As the Application was accepted for lodgement on 20 March 2019, the NOI was
required to be given by 19 April 2019. Accordingly, the NOI was published in the NT
News on 22 March 2019 and in the Katherine Times on 27 March 2019.

Section 71B(2) of the Act requires a copy of the NOI to be published in a newspaper
circulating throughout the Territory and provides that the NOI may also be published
in a newspaper circulating in the general locality to which the application relates. To
that extent, the NOI was published in the NT News and in the Katherine Times. A
copy of the NOI as it appeared in the NT News and in the Katherine Times is
provided at Attachment A.

The NOI complies with the requirements established by section 71B of the Act in
relation to the content of the notice.’

Provision of NOI to the owners and occupiers of adjacent land

8.

10.

11.

Section 71B(6) of the Act requires the Controller to give a copy of the NOI to
owners and occupiers of land immediately adjacent to:

(a) the land from which the water will be taken
and
(b) the land on which the water will be used.

All owners and occupiers of land immediately adjacent to the Land which is the
subject of the Application were identified by mapping tool NR Maps.

A copy of the NOI was sent to each owner and occupier of land adjacent to the Land.

The letters referred to in paragraph 10 were sent within 30 days of the lodgement of
the Application.

1 Section 71B (3) of the Act sets out the general information that must be included in the NOI and
s. 71B(4) requires the NOI to include an invitation to make written comments about an application
to the Controller within 30 days after publication of the notice. The NOI includes all of that
information.



12. Following the 30 day public consultation period the department became aware that
land adjacent to the Land was the subject of a native title determination and that
native title holders, who are also recognised as occupiers of the adjacent land, were
not provided a copy of the NOI. Consequently, the native title holders, via the
Northern Land Council, were provided a copy of the NOI on 14 May 2019.

13. Notwithstanding that the letter to the native title holders was sent outside the 30 day
period specified in the Act, it is not considered that the delay would have any effect
on the validity of a decision to grant the Licence or the Licence itself. That is
because the native title holders were given 30 days in which to respond to the NOI
and any response received has been taken into account in this assessment.

Responses to NOJ

14. In response to the NOI, nine responses were received. A discussion about each
response to the NOI is included below from paragraph 79.

Decision-maker

15. In accordance with section 18 of the Act, | was appointed the Controller of Water
Resources (Controller) on 19 December 2016. That appointment remains current
and there are no limitations on the terms of my appointment that would prevent me
from deciding the Application.

16. Further, | am not aware of any personal or professional matter which may prevent
me from deciding the Application.

ASSESSMENT UNDERTAKEN, EVIDENCE USED AND ADVICE

Assessment of relevant factors under s 90(1) of the Act

17. Section 90(1) of the Act provides that in making a water extraction licence decision
I must take into account any of the factors specified in that section that are
relevant to the decision.

18. My decision about the Application is a water extraction licence decision.

19. The following is an assessment of this Application against each of the individual
factors specified in section 90(1) of the Act:

(a) the availability of water in the area in question;

20. The Applicant's proposed activity is located in the Daly Roper Beetaloo Water
Control District (District) declared under section 22 of the Act.

21. The Land overlies the Gum Ridge Formation in the northern Georgina Basin and is
outside of a water allocation plan area.



22.

23.

24,

25.

26.

27.

28.

29.

30.

Availability of water from the area, in the absence of a declared plan, is informed
by the Northern Territory Water Allocation Planning Framework (Framework). A
copy of the Framework is provided in Attachment B.

The Framework is a written policy that has guided water allocation in the Territory
for many years. The Application falls within the Arid Zone of the Northern Territory.
In the Arid Zone, the Framework relevantly states there will be no deleterious
change in ground water discharges to dependent ecosystems, and total extraction
over a period of at least 100 years will not exceed 80 per cent of the total aquifer
storage at start of extraction. It further provides that if current or projected
consumptive use exceeds 80 per cent or ground water discharges to ground water
dependent ecosystems are impacted, no new water extraction licences will be
granted unless there is scientific evidence supporting the grant.

The Georgina Basin Groundwater Assessment: Daly Waters to Tennant Creek,
Technical Report 17/2017? (Georgina Basin Report), reports the volume of ground
water held in storage in the Gum Ridge Formation is estimated to be between
1,766,000 GL (gigalitres) and 3,532,000 GL.

In accordance with the Framework, total extraction over a period of at least
100 years should not exceed between 1,412,800 and 2,825,600 GL.

There is one water extraction licence in the Gum Ridge Formation, which
authorises a total maximum extraction of 967.5 ML from the licensed period of
May 2019 to December 2023.

The Application proposes to extract 175 ML per year for 3 years which equates to
a total extraction for the term of the licence of 525 ML.

The total amount of ground water taken under a water extraction licence from
May 2019 to December 2023 if this licence is granted would be 1,492.5 ML;
significantly less than the estimated water available for extraction under the
Framework.

With respect to ground water dependent ecosystems; ground water discharges
from the Gum Ridge Formation are associated with the ground water dependent
ecosystems of Bitter Springs and Rainbow Springs. Modelling activities
undertaken by the department, as described in paragraph 37-42, conclude that the
proposed extraction would have no change in reliability of spring flows at Bitter
Springs or Rainbow Springs.

Based on the above information it appears sufficient water is available to meet the
requirements of the Applicant.

2 Tickell, S.J. and Bruwer, Q, (2017) Georgina Basin Groundwater Assessment: Daly Waters to
Tennant Creek, Technical Report 17/2017 (Version 2, April 2019), Northern Territory Department of
Environment and Natural Resources. Northern Territory Government, Australia.



(b) the existing and likely future demand for water for domestic purposes in the

31.

32.

33.

34.

35.

36.

(c)

37.

38.

area in question;

Land owners and occupiers have certain prevailing statutory rights under the Act
to take water for domestic purposes. The demand for water in the District in the
exercise of these statutory rights must be taken into account when determining the
amount of water available to be taken for other purposes under water extraction
licences.

The total land area of where water may be taken and where water may be used is
around 13,000 square kilometres and is largely surrounded by pastoral leases.
The Land is in a remote location via the Carpentaria Highway, south east of Daly
Waters.

The Georgina Basin Report indicates there is limited demand for ground water for
domestic water. Around 300 ML of water per year is estimated for domestic water
use including around 100 ML for 25 homesteads and 200 ML from the Gum Ridge
Formation for the township of Elliot.

Due to the remote location and pastoral land use in the area future domestic
demand is unlikely to change significantly.

The existing and likely future demand for water for domestic purposes is therefore
insignificant in comparison to volume of water available from the Gum Ridge
Formation in accordance with the Framework.

In accordance with the definition of a petroleum activity, water used for domestic
purposes by petroleum activity employees, contractors and associated workers is
included as an ancillary use. For this reason, domestic water use associated with
the petroleum activity, is included in the Application volume.

any adverse effects likely to be created as a result of activities under the
permit, licence or consent on the supply of water to which any person other
than the applicant is entitled under this Act;

To assess whether the Applicant's maximum volume of water proposed to be
taken would have an effect on the supply of water to which any person other than
the Applicant is entitled, the department used the integrated Daly Roper ground
water and surface water model (Model). The Model outputs were analysed to
measure impacts by assessing the change in reliability of surface water flows and
ground water discharge (or spring flows) and the reduction in ground water level.

Reliability of surface water flows were analysed at indicator sites located at Elsey
National Park and Red Rock on the Roper River. The assessment indicated there
would be no change in reliability of surface water flows at the specified indicator
sites. '



39.

40.

41.

42.

43.

44.

(d)

45.

Spring flow (as a measure of ground water discharge) was assessed at two key
sites: Bitter Springs and Rainbow Springs. The analysis determined there would
be no change in reliability of spring flows at Bitter Springs or Rainbow Springs.

Ground water levels were assessed at eight registered bore locations at varying
proximity for each of the nominated extraction points. A maximum reduction in
ground water level of 0.12 metres after 58 years of continuous extraction was
estimated at registered bores located 1.08 km from the nominated extraction point.
This modelled impact on ground water level is significantly less than one metre
reduction in ground water level specified in the Inquiry Report as “excessive”.

A copy of the Water Assessment Report detailing the analysis of the Model
outputs can be found in Attachment C.

In summary, the water assessment indicates there will be no change in the
reliability of surface water flows at the indicator sites and an insignificant reduction
in ground water level. Therefore it is unlikely, that the proposed extraction of water
will have any adverse effect on the quantity of water to which any person other
than the applicant is entitled under the Act.

Any potential for an adverse effect could be monitored into the future by licence
conditions which:

e limit the Applicant’s water usage

e require the Applicant to report on its water usage

e require the Applicant to monitor ground water level prior to extracting water and
verify modelled estimates of ground water level draw down

e prohibit the extraction of ground water within one kilometre of bores used for the
purpose of stock and domestic use

e report any contraventions of the terms and conditions of the licence.

Impacts on water quality, of stock and domestic users including the township of
Elliot, will be monitored in association with the environment management plan
required under the Petroleum (Environment) Regulations 2016 and the
department’s Preliminary Guideline: Groundwater Monitoring Bores for Exploration
Petroleum Wells in the Beetaloo Sub-basin (refer Attachment D).

the quantity or quality of water to which the applicant is or may be entitled
from other sources;

There is no other water source in the vicinity of the Applicant’s Land that could
provide the necessary quantity and quality of water for the Applicant’s petroleum
activities.



(e) the designated beneficial uses of the water and the quality criteria pertaining
to the beneficial uses;

46. The quality criteria that apply to the water are outlined in Gazette Notice G15,
10 April 2019. Under section 22A of the Act the declared beneficial uses of all
surface water from all natural waterways and all ground water located in the
District are:

e Agriculture

Aquaculture

Public water supply
Environment

Cultural

Industry

Rural stock and domestic
Mining activity

Petroleum activity.

Petroleum activity is the listed beneficial use in the proposed Licence, consistent
with the Applicant’s business activity, and is listed in the section 22A declaration.

47. Further, under section 73(1), the objectives described in Australian and New Zealand
Guidelines for Fresh and Marine Water Quality, Australian and New Zealand
Governments and Australian state and territory governments, Canberra ACT, Australia,
2018 to be the objectives that apply in relation to the water in the District, according
the beneficial use of the water. These objectives will be monitored in association
with the environment management plan required under the Petroleum
(Environment) Regulations 2016 and the department’'s Preliminary Guideline:
Groundwater Monitoring Bores for Exploration Petroleum Wells in the Beetaloo Sub-
basin (refer Attachment D).

(g9) existing or proposed facilities on, or in the area of, the land in question for the
retention, recovery or release of drainage water, whether surface or sub-
surface drainage water;

48. There are no known existing facilities on, or in the area of, the Land, for the retention,
recovery, or release of surface or sub-surface drainage water.

49. The Applicant’s proposed development will generate waste water through fracture
stimulation flow back fluid, drilling mud, cuttings, drill fluid and domestic grade
sewage from the camp site.

50. Waste management will be addressed in the Applicant’s environment management
plan and is also subject to regulation under the Waste Management and Pollution
Control Act 1998. Environment management plans must be approved by the
Minister for Environment and Natural Resources before activities commence.

51. To address any associated risks special conditions in the licence are included that
limit the extraction water unless an approved environment management plan is in
place.



(h) the adverse effects, if any, likely to be created by such drainage water

52.

53.

54.

55.

0

56.

57.

58.

resulting from activities under the licence on the quality of any other water or
on the use or potential use of any other land;

The Applicant has indicated the waste water is likely to be stored temporarily on site
before being transported offsite for treatment and disposal at a licensed waste
handling facility.

Such matters will be addressed under an environment management plan and is also
subject to regulation under the Waste Management and Pollution Control Act 1998.

Additionally, the Inquiry Report, Recommendation 7.17 states that any discharge of
any onshore shale gas fracturing waste water (treated or untreated) to either
drainage lines, waterways, temporary stream systems or waterways be prohibited.
Under section 16 of the Act a discharge of this nature would be an offence unless
permitted in a waste discharge licence. A waste discharge licence permitting such
an activity would be contrary to the government’s acceptance of the Inquiry Report.
The Water Amendment Bill 2019, has been passed in Parliament to amend the Act
to fulfil several key recommendations of the Inquiry Report, including enforcing
recommendation 7.17 of the Inquiry Report.

To address any associated risks special conditions in the licence are included that
limit the extraction of water unless an approved environment management plan is
in place.

the provisions under the Planning Act 1999 relating to the development or use
of land in the area in question;

Under the Northern Territory Planning Scheme (NTPS), the Applicant’s Land is
zoned NOZONE (No NT Planning Scheme zone applies).

Clause 10.2 of the NTPS (Clearing of Native Vegetation) states that the clause does
not apply if the clearing is required or controlled under any Act in force in the
Territory. Land clearing is a regulated activity under the Petroleum (Environment)
Regulations 2016 and managed under an environment management plan.

Planning controls relating to land in the immediate locality of the Applicant’s Land
have also been considered. From searches using mapping tool NR Maps it is
evident that all adjacent properties are zoned NOZONE. Further, no proposed
change to the zoning of the local area has been identified which may have the effect
of impacting the supply of ground water for users such as the Applicant. Therefore
this factor is not relevant to my decision.



(k) other factors the Controller considers should be taken into account or that the

Controller is required to take into account under any other law in force in the
Territory.

Bores

59.The Applicant proposes to take water from one registered water bore. Additional

bores are yet to be drilled.

60. The construction of the bore, was undertaken in association with the Applicant’s

environment management plan, NT EP 117 Water Bore Monitoring Program,
approved by the Minister for Primary Industry and Resources on
10 December 2018, variation approved on 12 February 2019.

61.The environment management plan required the bores to be constructed in

accordance with Minimum Construction Requirements for Water Bores in Australia,
Edition 3. Mandatory requirement 11.1 of the standard requires that multiple aquifer
bores must be sealed between the aquifers and permeable zones to prevent
intermixing flow, and contamination of the aquifers.

62.A review of the statement of bore and gamma log undertaken by the department

63.

64.

indicated the positioning of the cement plug did not isolate the aquifers of the
Anthony Lagoon Formation and the Gum Ridge Formation. This is contrary to the
requirements of the environment management plan and the Application which
means any water extracted under a licence could not be directly attributed to the
Gum Ridge Formation. It also means water would be extracted from the incorrect
water source.

No water has yet been extracted from the bore and is working to rectify the bore
construction. This work will be regulated under a bore work permit that has been
issued to the Applicant.

To address the risks associated with the construction of the bores special licence
conditions are included that requires the licence holder to demonstrate the bores
are constructed in accordance with the Minimum Construction Requirements for
Water Bores in Australia (Edition 3) prior to extracting ground water.

Final Report of the Scientific Inquiry into Hydraulic Fracturing in the Northern
Territory

65.An independent Scientific Inquiry into Hydraulic Fracturing of Onshore

Unconventional Reservoirs in the Northern Territory was commissioned to
investigate the environmental, social and economic risks and impacts of hydraulic
fracturing of onshore unconventional gas reservoirs and associated activities. This
led to the publication of the Final Report of the Scientific Inquiry into Hydraulic
Fracturing in the Northern Territory in March 2018 (Inquiry Report). On
17 April 2018, the government accepted all 135 recommendations of the Inquiry
Report. The government has developed an implementation plan that responds to
the recommendations https://hydraulicfracturing.nt.gov.au/implementation-plan.
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66.Recommendation 15.1 requires a strategic regional environment baseline
assessment (SREBA) be undertaken prior to the granting of any further production
approvals. Recommendation 7.19 and 7.20 require the SREBA to take into account
ground water dependent ecosystems in the Roper River and identify and
characterise all subterranean aquatic ecosystems, with a particular emphasis on the
Roper River region.

67.The SREBA will be managed under an approved environment management plan in
accordance with the Petroleum (Environment) Regulations 2016. This water
extraction licence decision relates to ground water for exploration activities and
should be made independently of the recommendations regarding the SREBA.

68.Recommendation 7.8 and 7.11 in the Inquiry Report are directly related to this
licence decision.

69.Recommendation 7.8 requires that measures are mandated to ensure that any
onshore shale gas development does not cause unacceptable local drawdown of
aquifers. It states that the extraction of water from water bores to supply water for
hydraulic fracturing be prohibited within 1km of existing or proposed groundwater
bores (that are used for domestic or stock use). The Inquiry Report establishes a
drawdown in excess of 1m as excessive. Recommendation 7.8 also states that gas
companies be required, at their expense, to monitor drawdown in local water supply
bores.

70.Recommendation 7.11 provides a list of items in order to minimise the risk of ground
water contamination from leaky gas wells the majority of which will be regulated
under an environment management plan. The item relevant to the licence decision,
states that a minimum offset distance of at least 1km between water supply bores
and well pads must be adopted unless site-specific information is available to
support a lesser distance.

71.These recommendations are addressed in special licence conditions that:

e limit the Applicant’s water use

e require the Applicant to report on its water use

e require the Applicant to monitor ground water level prior to extracting water and

- verify modelled estimates of ground water level draw down

e prohibit the extraction of ground water within one kilometre of bores used for the
purpose of stock and domestic use

e report any contraventions of the terms and conditions of the licence

¢ have an approved environment management plan in place.

1K



Ground water dependant ecosystems

72.The Potential for Groundwater Use by Vegetation in the Australian Arid Zone®

provides a technical study on ground water dependent ecosystems predominately
in the Ti Tree Basin, which may be applied to this area. This study indicates that
terrestrial ground water dependent ecosystems generally access water to depths of
15 — 20 metres below ground level. The standing water level of the target aquifer
ranges from 44 — 65 metres below ground level which is outside the reaches of
terrestrial ground water dependent ecosystems.

Licence period

73.

74.

75.

In accordance the Act, a water extraction licence may be granted for a period, not
exceeding ten years, as is specified in the licence. However | may grant a licence
for a period exceeding ten years, where, in the opinion of the Minister, there are
special circumstances that justify it under the Act.

The Minister has not provided advice regarding special circumstances that justify
granting a licence for more than 10 years.

The Applicant has indicated a licence term expiring 31 December 2021.

Prioritising Water Extraction Licence Applications Policy

76.

7.

78.

In accordance with the policy Prioritising Water Extraction Licence Applications,
applications for new or increased water extraction licences are processed on a first
in first served basis sequenced in order of the date and time of lodgement of the
application for each water resources area within a water control district.

This Application is the only outstanding application lodged with the department for
processing in the area of the Gum Ridge Formation and therefore has priority over
any other application in this water resource area.

The following factors are not relevant to my decision:

o Section 90(1) (ab) - Section 22B (4) of the Act provides that water resource
management in a water control district is to be in accordance with a declared
water allocation plan. There is no declared plan area in which the Applicant’s
Land is located.

e  Section 90(1) (f) - there is currently no such agreement.

3 Cook, P.G. and Eamus, D, The Potential for Groundwater use by Vegetation in the Australian Arid
Zone, March 2018,
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Comments received in response to NOI or from third parties generally
79. As previously stated, nine comments were received in response to the NOI.

80. | am required to consider each response provided within the statutory timeframe for
comment when deciding to grant the Application.

81. In the following table is a summary of the issues raised (which extracts the key text
from the submission) and the response.

13



Name of Owner or | Summary of issues raised in submission Consideration of issues raised
person occupier
responding of
Adjacent
land?
Jacqui Cannon | Yes The submission raises the issues of the use of This response raises issues which are

of
Consolidated
Pastoral
Company

water and the effects on food producers.
The submission states that:

“...Water should be taken first wherever possible
from the water that is a by-product from mining
and after this, from depths not accessed by food
producers now and that will not be accessed by
food producers in the future...”

“...Water taken should not be from water sources
that interacts with water used now and in the
future by food producers...”

extraneous to my decision. However indicate
concern regarding the availability and
protection of water resources which are
relevant and need to be weighed in my
decision against the other matters that would
support the grant of the decision.

Matters relating to water availability have

been considered in paragraphs 20-30 and 45.

The impact on other water uses has been
considered in paragraphs 37-44.

The Application has been assessed in
accordance with the prioritising water
extraction licence applications policy detailed
in paragraphs 76-77.
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Justin Tutty

No

The submission raises issues regarding the
appropriate assessment of on-shore gas
activities, the implementation of the
recommendations of the Final Report of the
Scientific Inquiry into Hydraulic Fracturing in the
Northern Territory (Inquiry Report) and the
protection of ground water dependent
ecosystems.

The submission states that:

“...pre-emptive allocation related to fracking are
neither being pursued nor processed in good
faith...”

“...is an attempt to evade appropriate assessment
of on-shore gas exploitation.”

“...the recommendations of the Pepper Inquiry
require any fracking approvals to be grounded in
SREBA - strategic regional assessments that
must include a survey of groundwater dependant
ecosystems...”

“... this proponent is racing against reform,
attempting to weight an eventual assessment with
the inevitability of approvals granted without the
benefit of the imminent regional assessment...”

This response raises issues which are
relevant and need to be weighed in my
decision against the other matters that would
support the grant of the decision.

The Final Report Scientific Inquiry into
Hydraulic Fracturing in the Northern Territory
and the recommendations from this report
and the issues relating to the SREBA have
been considered as addressed above in
paragraphs 65 - 71.

Ground water dependent ecosystems are
relevant to the considerations and been
considered in paragraphs 23, 29 and 72.
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Amelia Telford
of Seed
Indigenous
Youth Climate
Network

No

The submission raises concerns with limited
information available and consultation periods
and concern about the potential damages of
fracking.

The submission states that:

“...the lack of information regarding this water
licence, the lack of consultation and inaccessible
process for comment from those most likely to be
impacted that is our main concern...”

“...without being provided with adequate
information, time and resources, many of these
communities are unable to have their concerns
heard and questions answered”

“...request additional time, including a
consultation period and process, is allowed for
Traditional Owners, Aboriginal communities and
appropriate cultural authorities for the area
impacted by this licence...”

This response raises issues which are
relevant and need to be weighed in my
decision against the other matters that would
support the grant of the decision.

The Water Act 1992 specifies the public
notice and consultation requirements when
making a water extraction licence decision.
The Act also specifies the content of such
notices. The publishing of the notice and
consultation periods provided were in
accordance with the requirements of the Act
The public viewing at the Office is consistent
with current practices.

Extensive public consultation was undertaken
in the preparation of the Final Report
Scientific Inquiry into Hydraulic Fracturing in
the Northern Territory and the
recommendations from this report have been
considered as addressed above in
paragraphs 65 - 71.
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Raymond No The submission raises concerns relating to the This response raises issues which are
Dixon, Thelma protection of water resources, the impact of water | relevant and need to be weighed in my
Dixon, extraction and water availability. decision against the other matters that would
Shannon support the grant of the decision.
Dixon, Annette The submission states that:
ngston, The availability of water in this area has been
Eien%lgg n “...We are concerned about the amount of water | substantively addressed above in assessing
Johnny Eievlin that Origin Energy is applying to take for its factor 90(1)(a) in paragraph 20 - 30
Susan ’ exploration program because of the impacts it
Kingston of could have on our water security, and the health | Any adverse effects likely to be created has
Protect of our communities, culture and environment...” been substantively addressed above in
Country NT assessing factor 90(1)(c) in paragraph 37 - 44
“...as Aboriginal custodians we have land rights,
but what good are they if we don’t have rights to The environmental assessment of on-shore
control and protect our water? It is the foundation | gas activities are undertaken in accordance
for all life and our culture...” with the Petroleum (Environment)
Regulations 2016.
“...stop new extraction for dangerous and
wasteful fracking...”
Naomi Hogan | No The submission raises issues regarding limited This response raises issues which are

of Lock the
Gate Alliance

information available to the public and
consultation periods and future activities by the
Applicant.

The submission states that:
“...we are concerned there is limited information

available to the public on the aquifer that will be
targeted, the number of bores that will be

relevant and need to be weighed in my
decision against the other matters that would
support the grant of the decision.

The Water Act 1992 specifies the public
notice and consultation requirements when
making a water extraction licence decision.
The Act also specifies the content of such
notices. The publishing of the notice and
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required, and the number of fracking wells that
will be services by this water...”

“... Clear information should be available about
what Origin intends to do with the water and more
hydrological information should have been made
available...” and “many landholders in the NT are
remote and cannot easily access offices in Alice
Springs, Katherine or Darwin...”

“...Future activities if approved for Origin would
involve hundreds of fracking wells, requiring
massive volumes of water...” and *“...the risks and
impacts involved in this process are only going to
escalate...”

“...call on the Department to re-advertise the
Origin water licence application...”

consultation periods provided were in
accordance with the requirements of the Act
The public viewing at the Office is consistent
with current practices.

Extensive public consultation was undertaken
in the preparation of the Final Report
Scientific Inquiry into Hydraulic Fracturing in
the Northern Territory and the
recommendations from this report have been
considered as addressed above in
paragraphs 65 - 71.

The water extraction licence decision relates
to the Application. Should the Applicant wish
to increase extraction beyond the maximum
extraction limit volume of 175 ML p.a., a new
application will need to be submitted and
assessed in accordance with the Act.

Heidi Jennings

No

The submission raises issues regarding making
decisions pending legislative amendments, Final
Report of the Scientific Inquiry into Hydraulic
Fracturing in the Northern Territory (Final Report),
and water availability.

The submission states that:

“... Legislation Amendments and Bills are
currently still in the process of being rectified.

This response raises issues which are
relevant and need to be weighed in my
decision against the other matters that would
support the grant of the decision.

The Water Act 1992 specifies the processes
that must be undertaken when making a
water extraction licence decision. These
processes mean that the Controller is not
able to refuse a water extraction licence

18



This water extraction license should not be
accepted at this point in time...”

“... The Fracking Inquiry suggested for further
investigations on the ground water dependent
ecosystems. The 135 recommendations were to
be implemented, prior to the Industry being
developed in the NT...”

“...granting of licenses should only occur when
the industry ensures there is no evidence,
worldwide, that hydraulic fracturing or UCG, will
not affect the quality or quantity of the water, the
environment, or cause any systemic activity.
There is inadequate evidence to safely enable
any high-risk activities to the NT water...”

“...Water tables and Aquifer levels are dropping
severely and Recharge is unlikely due to a lack of
rainfall. Alice Springs area is in drought and has
had little rainfall...”

“...The basic human right to clean water is being
compromised...”

application and must make a decision within a
specified timeframe.

In making a decision other factors relevant to
the decision are taken into account. To that
extent it would be premature to consider
legislation amendments that have not yet
been settled by the government.

The recommendations of the Final Report
Scientific Inquiry into Hydraulic Fracturing in
the Northern Territory have been considered
as well as Baseline Testing under the SREBA
as detailed in paragraphs 65 - 71

The resource information has been
substantively addressed above in assessing
factor 90(1)(a) in paragraphs 20 - 30.

Any adverse effects likely to be created has
been substantively addressed above in
assessing factor 90(1)(c) in paragraphs 37 -
44,
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Pauline Cass
of Protect NT
Inc.

No

This submission raises concerns regarding the
timing of the application with respect to pending
amendments to the Water Act 1992, the
cumulative impacts of water extraction in the
region, triggers for water restrictions, and the
information available on the Water Licensing
Portal.

The submission states that:

“... Origin have jumped the gun by applying for a
water extraction licence before the new
amendments to the Water Act (NT) have been
implemented, thereby avoiding the restrictions
and penalty increases the new Water Act would
place on their activities. For this alone, this
application must be denied...”

“...The Pepper Inquiry’s “Recommendation
14.19” states that, “Cumulative impacts of
petroleum and other activities in the region must
be considered by a decision-maker...”

“... We are also concerned that there are still no
water restriction triggers in the Water Act (NT) to
protect our groundwater resources during times of
drought. The Northern Territory has experienced
its driest wet season which has left many of our
aquifers at depleted levels. With our changing

This response raises issues which are
relevant and need to be weighed in my
decision against the other matters that would
support the grant of the decision.

The Water Act 1992 specifies the processes
that must be undertaken when making a
water extraction licence decision. These
processes mean that the Controller is not
able to refuse a water extraction licence

application and must make a decision within a

specified timeframe.

In making a decision other factors relevant to
the decision are taken into account. To that
extent it would be premature to consider
legislation amendments that have not yet
been settled by the government.

The recommendations of the Final Report
Scientific Inquiry into Hydraulic Fracturing in
the Northern Territory have been considered

as well as Baseline Testing under the SREBA

as detailed in paragraphs 65 - 71

The resource information has been
substantively addressed above in assessing
factor 90(1)(a) in paragraphs 20 - 30.

The Water Licensing Portal displays the
details contained within the notice of intent to
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climate, drought restrictions must be included in
water licences...”

“... People need and have a right to more
information regarding applications than what is
currently provided in the Water Licensing
Portal...”

make a water extraction licence decision.
Once a decision is made, further information
becomes available relating to the licence
granted including the statement of decision.

Graeme
Sawyer of
Protect
Country
Alliance NT

No

This submission raises concerns regarding
baseline data being available on a public register
and the availability of information and consultation
periods.

The submission also raised questions regarding
the sustainable year published without a time
period and the target aquifer for water extraction.

The submission states that:

“... we object to the allocation of this water
Licence...” and “....request that the water
licence application is readvertised. Updated,
corrected and more detailed information should
be provided to the public...”

“... Why was the figure representing the
sustainable yield published without a time period

This response raises issues which are
relevant and need to be weighed in my
decision against the other matters that would
support the grant of the decision.

The Water Act 1992 specifies the public
notice and consultation requirements when
making a water extraction licence decision.
The Act also specifies the content of such
notices. The publishing of the notice and
consultation periods provided were in
accordance with the requirements of the Act

The department’s Water Data Portal provides
public access to water quality and quantity
data which is updated every month and water
quality statistics updated every quarter.
Further, Government is developing an online
portal to enable timely public reporting and
ongoing monitoring associated with Inquiry
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component...” and “...To publish a figure as a
yield without a time element is misleading...”

“...Can you also explain the changed figures on
page 44 of the 2017 Tickell and Brewer report...”

“... In the spirit of the fracking inquiry
recommendations, the supporting documents and
baseline data should be held on a public
register...”

“... We have strong concerns about the way in
which the information was presented in the ad
and the lack of information available on the online
portal...”

“... It is critical that the department gets the
processes correct from the outset, as the risks
and impacts involved in this process are only
going to escalate...”

report as addressed above in paragraphs 65 -

67

The 2017 Tickell and Brewer report contained
a typographical error in one section. When
this was identified the report was immediately
corrected. The resource information has been
substantively addressed above in assessing
factor 90(1)(a) in paragraphs 20 - 30.

Marion
Scrymgour of
Northern Land
Council (NLC)
(representing
native title
holders)

Occupier

This submission does not object to the grant of
the water extraction licence, however raises
broader concerns relating to the potential issuing
of multiple water extraction licences throughout
and adjacent to the Beetaloo Basin.

The submission states that:

“...With the onshore gas industry in its infancy
within the Beetaloo Basin region, it is timely to

This response raises issues which are
relevant and need to be weighed in my
decision against the other matters that would
support the grant of the decision.

The integrated Daly Roper surface water and
ground water assessment model uses
historical water extraction data and climatic
conditions to predict the impact of proposed
water extraction into the future. The model
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reflect on how groundwater extraction and use
could potentially impact on Indigenous people
and sites that are significant to them...”

“...Groundwater can be a subsurface feature of
sacred sites, and example of which is the springs
around Mataranka and the associated swamp
habitats/environments...”

“...The issuing of water extraction licences also
has potential to impact on the management of
Strategic Indigenous Water Resources...”

“...NLC believes a great deal of work needs to be
undertaken prior to the granting of further water
extraction licences in the region so that accurate
baseline data can be obtained...”

“...Further water extraction licences should be
made reference to groundwater modelling that
included consideration of the cumulative
impacts...” and “...account for the potential
impacts of climate change...”

considers cumulative impact of all water
extraction and is used to predict impacts
relating to ground water discharge in springs

in the Mataranka area including Bitter Springs |

and Rainbow Springs as addressed in
paragraph 29 and 37 - 44.

The comment relating to Strategic Water
Reserves is extraneous to the issues | need
to consider. The Northern Territory
Government has made steps to legislate
Strategic Aboriginal Water Reserves. This will
apply when a water allocation plan is in place.
Water allocation planning will be undertaken
for areas of the Beetaloo basin as outlined in
the recommendations of the Final Report of
the Scientific Inquiry into Hydraulic Fracturing
in the Northern Territory.
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82.

83.

Other than the responses to the NOI, there has been no contact with any third
party in relation to the Application.

Conditions of Licence

The conditions of the Licence reflect my decision and the discussion above.

JOANNE TOWNSEND
GONTROLLER OF WATER RESOURCES
j | June 2019
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DOCUMENTS PROVIDED WITH THIS DECISION

Attachment

Description

A.

NOI as it appeared in the NT News and in the Katherine
Times

Northern Territory Water Allocation Planning Framework

B.
C.
D

Water Assessment Report

Preliminary Guideline: Groundwater Monitoring Bores for
Exploration Petroleum Wells in the Beetaloo Sub-Basin
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22/03/2019

) CLASSIFIEDS

Notices

NT News - NTN, Friday, March 22, 2019, pages from 30 to 30

decision {Pursuant to section 7

of the Water Act for the proposed beneficial u
petroleum exploration permit 76, 98 and 117.

The source of extraction for the application in

extraction licences is 0 ML/year.

DEPARTMENT OF ENVIRONMENT AND NATURAL RESOURCES

Notice of intention to make a water extraction licence

The Controller of Water Resources hereby gives notice that a decision is to be made
regarding an application for a grant of a new water extraction licence under section 60

for which the estimated sustainable yield is not yet determined but is in the range of
1,412,800 to 2,825,600 gigalitres. The total quantity of water that may be taken from
this groundwater resource under existing water extraction licences is 0 ML/year. The
total quantity of water that currently is taken from the water resource under water

1B of the Water Act)

se - petroleum activities, associated with

Table 1 is the Gum Ridge Formation

Table 1
Name Propertywhere |Property where Registered | Maximum annual
water is taken | water is used bore number | extraction (ML/year)
Origin Energy | NT Portion 1079 | NT Portion 702 RN0O40895 175
B2 Pty ltd NT Portion 7027 | NT Portion 1079
NT Portion 7026
NT Portion 7027

water licensing@nt.gov.au
Further information is

www.nt.gov.au/water

Comments regarding this application should be made in writing by COB 26 April 2019
to the Controller of Water Resources, PO Box 496, Palmerston NT 0831 or email

available at www.waterresources.nt.gov.au/licence portal
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NS LODGED FOR ASSESSMENT UNDER THE

|

PLANNING A
DEVELOPMENT APPLICATIONS
DARWIN PALMERSTON
C,
"‘z)" ALDENHAM RD STUART 1y
5, @ -
S H
. & = o
S TOUPEIY, 5y
Lots 1515 & 1516, BAINDERS ST
7 & 5 Searcy Street Lots 12103 & 12104 Lot 7058
Lot 7118 Town of Nightciff Town of Paimersion
47 Cavenagh Street 7 & 5 Stanley Street 19 Toupein Road
Town of Darwin Muirhead Yarrawonga
Darwin City Subdivision to create two lots Change of use from
Changes to the car parking area Yy P and sales and
lassociated with an exisling commercial | amendments io the setback plan| warehouse io leisure and
( ) ppr through DP 2A ion (shed 2)
MasterPlan SA PA Earl James and Associates Tribal Dr Martial Arts

CLOSING DATE FOR SUBMISSIONS FRIDAY 5th APRIL 2019 4:00 PM CST

SOr 12 MIDNIGHT CST if logﬁd online at: www.ntlis.m.gw.aulplannlmz

may be i at D A Services, First Fioor, Energy House, 18-
20 Cavenagh Street, Darwin or viewed online through the Planning Notices online:
www ntlis.n' nni

Submissions must be lodged by the closing date indicated in order to be considered by the consent
authority. Submissions in relation 1o an application must be in writing and include the name and
postal address of the author and may be made pubiicly available in full

Submissions may be lodged with D . Department of Infrastructure,
Planning and Logisiics, GPO Box 1680, Darwin NT 0801, hand delivered o First Floor, Energy
House, 18-20 Cavenagh Street, Darwin or lodged online through Planning Notices oniine:

Www ! ! nni

e: 8999 6046 or fax 8980 0700

For enquiries pho

DEPARTMENT OF INFRASTRUCTURE, PLANNING
AND LOGISTICS

B
Form 888 NOTICE OF LOST TITLE

Rule 88.09
NOTICE OF INTENDED Would anyone holding or knowing the whereabouts
APPLICATION FOR PROBATE of the duplicate certificate as 1o tite Title Volume
In the Supreme Court of the Northem Territory of 696 Foio 238 for Section 03278 Hundred of Giyde

in the name of: Coolalinga Holdings Pty Ltd (ACN
085 321 455) as Trustee for the Coolalinga
Property Trust please contact Darwin Family Law,
Level 3/9 Cavenagh Street Darwin NT on
89461666.

Australia

After 14 days from publication of this notice an
application for probate of the Will dated 20 February
2015 of JANINA SZYC late of Tiwi Gardens Aged
Care, Tiwi in the Northen Territory of Australia,
formerly of 59 Jingili Terrace, Jingili in the i
Territory, Retired Hospital Worker, deceased, will be
made by DAVID PIOTR SZYC.

Creditors are required 10 send particulars of their
daims upon her estate to WARD KELLER, Lawyers,
GPQ Box 330, Darwin, NT, 0801.

-

NOTICE OF LOST TITLE

Would anyone halding or knowing the whereabouts
of the duplicate certificate of titie comprised in
Volume 008 Folio 056 Lot 291 Townsite of
tin the name of: William Eddrup Adcock,
please contact Carmen Jap at Minter Ellison
Lawyers, GPO Box 1134, Darwin NT 0801 or 08
8901 5941.

NOTICE OF LOST TITLE

Would anyone holding or knowing the whereabouts
of certificate of tite Volume 736 Folio 733 Lat 1350
Town of Tennant Creek (8 Griggs Street Tenant

registered in the name of Outback Stores Pty
Ltd (ACN 120 661 234), please contact, Coraie at
Bowden McCormack Lawyers + Advisers Suite 4
Level 1 Northgate Plaza 101 Mitchell Street Darwin
or GPO Bax 2644 Darwin NT 0801

Com.au

Emai
Phone 08 89 416355. Fax: 08 89 416366.

Em

Nice one!

Raise ac

Find homebrew supplies
at Buy Search Sell.

search

%élg

https://regionalnews.smedia.com.au/ntnews/PrintPages.aspx?doc=NCNTN/2019/03/22&from=30&t0=30



katherinetimes.com.au

Lathevme Times

Positions Vacant

Connect with Classifieds .

Wednesday, March 27, 2019 KATHERINE TIMES 21

Phone: 1300 050 909
sifieds kathtimes@fairfaxmedia.com.au I

Public Notices i Work Wanted

HoperGulr

SUSTAINARLE « VIABLE « VIBRANT

T

if the Northarn
a appr. of
POTUNILEs with the Roper Gutt
Pasition Title: CDP Senior Employment Consultant
Location: Katherine

Paosition Type: Casual

based
experience) plus 25% casual loading
Closing Date: Midnight on Sunday, 14 April 2018
End Date: 30 June 2018
Application Requirements: RGRC Job Application Form, statement
a ssing the selection criteria and resume/CV sent to
tment@roperguif.nt.gov.au

COUNCIL RESIDENTS ENCOURAGED TO APPLY

Sult Regional Council has a friendly, progressive and professional work
f

th fantastic working conditions that include the following benafits, 6

leave + 17,5% loading (pro-rata for part time employees), 10 days

©, tax benefits {relating to Zone A), trava! aliowances and ongoing
professional development and training.

www roperguli nt. gov.au

Public Notices

Katherine Umpires Association
Annual General Meeting

e

|GREEN Snaps MNature

tion. Entries for Green|
| Snaps close on 4 May. |
The 2019 theme is ‘New |

Contact: Daryl Grah 0 513 | www.webpage-nt,com
k- uryt Qrehas o A% | Calt 0408 4%0 696 for

| more information.

HELEN SUMMERS
OPTOMETRIST
n Summe
ting in
4" & 5* of April,
h, 11 Second Street Katherine,

2 on

Please phone 8995 9595
for an appointment

APPLICATIONS LODGED FOR ASSESSMENT UNDER
THE PLANNING ACT

DEVELOPMENT APPLICATIONS E

KATHERINE 5

T
N.T. Porton 8606
ne Road, Lansdowne
T. Portion 07

180 Quarry Road, Lansdowne o )
Ddivision and consolidation to create two uni within & defined flood arss
s Carolyn Grace
Eart Ja d Associates

CLOSING DATE FOR SUBMISSIONS WEDNESDAY 3rd
APRIL 2019 4:00 PM CST
f{or 12 MIDNIGHT CST if lodged online at;
www.ntlis.nt.gov.au/planning)

t Services, Katherine

S May be nspect
‘ t S ne through the P4

atre

or

anning

DEPARTMENT OF
INFRASTRUCTURE, PLANNING
AND LOGISTICS

Salary Range: Leve! 5 indicative $64,676.63 to $71,391.16 per annum ||
on 38 hours per week, (negotiated based on qualifications and |

Public Notices g

| Photography Competi- |

Knotts Crossing Resort | Life in the NT Environ- |
™ | ment'. Download an en- |

Wednesday 3™ Aprif at 7.00 PM iy form from Katherine
All Welcome ! Start Page |

petroleum exploration permit 76, 98 and 117.

extraction ficences is O ML/year

DEPARTMENT OF ENVIRONMENT AND NATURAL RESOURCES

Notice of intention to make a water extraction licence
decision (Pursuant to section 71B of the Water Act)

The Controlier of Water Resources hereby gives notice that a decision is to be made
regarding an application for a grant of a new water extraction licence under section 60
of the Water Act for the proposed beneficial use - petroleum activities, associated with

The source of extraction for the application in Table 1 is the Gum Ridge Formation
for which the estimated sustainable yield is not yet determined but is in the range of
1,412,800 to 2,825,600 gigalitres. The total quantity of water that may be taken from
this groundwater resource under existing water extraction licences is 0 ML/year. The
total quantity of water that currently is taken from the water resource under water

!OLD car batteries radia-
| tors, hot water services
| solar paneis, aircondi-
| tioners, copper brass,
Wilt pickup. Phone 0432
| 058 936

| Adult Services

Eliza
MNew to Katherine
Sensual Massage
Friendly

Mature Gentieman
Welcome

0403 647 543

B2 Pty Lid NT Portion 7027 | NT Portion 1079
NT Portion 7026

NT Portion 7027

Table 1
Name Property where | Property where Registered | Maximum annual
water is taken water is used bore number | extraction (ML/year}
Origin Energy { NT Portion 1079 { NT Portion 702 RNO40895 175

1

water licensing@nt gov.au

Comments regarding this application should be made in writing by COB 26 Aprif 2019
to the Controller of Water Resources, PO Box 496, Palmerston NT 0831 or email

Further information is available at www. waterresources.nt.gov.au/licenceportat

www.nt.gov.au/water

@98 NORTHERN

@ TERRITORY

GOVERNMENT

APPLICATION LODGED FOR ASSESSMENT UNDER
THE PLANNING ACT
EXCEPTIONAL DEVELOPMENT APPLICATION

1st ADVERTISEMENT
/7]
\ ,/,r‘/ | The Minister for Infrastructure, Planning
‘\\ s and Logistics has received an application
\ P | for an Exceptional Development Permit for
\ » | e purpose of Fual Depot on NT Partion

| 5437 (40) Emungalan Road, Emungalan

| The land is within Zone LI (Light Industry)
of the Northern Territory Planning Scheme
and the deveiopment of the site for Fusl
Depot would otherwise be prohibited

A A

CLOSING DATE FOR SUBMIéSlONS WEDNESDAY 10 APRIL
2019 4:00PM CST

Apphcatons may be inspected at Development Assessment Services, Katherine
t Centre, 5 First Street, Katherine or viewed online through the Planning
ine www ntlls nt.gov.auiplanning

ons Must be lodged by the closing date ndic n order to be considered
by the consent authority Submissions in relation to an tion must be in writing g
and include the name and postal address of the author and may be made publicly
avaiable in full

Submissions may be lodged with Development Asse ent Services, Department of
Infrastructure, Planning and Logistics, PO Box 2390, henne NT 0851, hand
delivered 1o Katherine Govermment Centre, 5 First Street, Kathenne or lodged online

through Planning Nofices Onfine: www.ntlis n. gov.au/planning

For enquiries phone: 8973 8926 or fax: 8973 8944 websita.

DEPARTMENT OF
INFRASTRUCTURE,

TERRITORY
PLANNING AND LOGISTICS

GOVERNMENT

From online to on road

'SAVE TIME
SUBMIT
ONLINE

i By placing your classified
I ad through our self-service portal,

advertisers.com.au

* Submit your ad al any time of the day
* Access the portal from anywhere in Australia

» Place an ad info newspaper, website and
mobile with three easy steps

Connect with Classifieds

CountryCars como
i\

+



DEPARTMENT OF
ENVIRONMENT AND NATURAL RESOURCES

Northern Territory Water Allocation
Planning Framework

All available scientific research directly related to environmental and other public benefit
requirements for the water resource will be applied in setting water allocations for non-consumptive
use as the first priority, with allocations for consumptive use made subsequently within the
remaining available water resource.

In the absence of directly related research, contingent allocations are made for environmental and
other public benefit water provisions and consumptive use. These are explained below.

Top End (northern one third of the Northern Territory)

Rivers

At least 80 per cent of flow at any time in any part of a river is allocated as water for environmental
and other public benefit water provision, and extraction for consumptive uses will not exceed the
threshold level equivalent to 20 per cent of flow at any time in any part of a river.

In the event that current and/ or projected consumptive use exceeds the 20 per cent threshold
level, new surface water Licences will not be granted unless supported by directly related scientific
research into environmental other public benefit requirements.

Aquifers
At least 80 per cent of annual recharge is allocated as water for environmental and other public

benefit water provision, and extraction for consumptive uses will not exceed the threshold level
equivalent to 20 per cent of annual recharge.

In the event that current and/ or projected consumptive use exceeds the 20 per cent threshold
level, new groundwater Licences will not be granted unless supported by either directly related
scientific research into groundwater dependent ecosystem/ cultural requirements, or in the
absence of such research, hydrological modelling confirming that total groundwater discharge will
not be reduced by more than 20 per cent.

Arid Zone (southern two thirds of the Northern Territory)

Rivers

At least 95 per cent of flow at any time in any part of a river is allocated as environmental and other
public benefit water provision, and extraction for consumptive uses will not exceed the threshold
level equivalent to five per cent of flow at any time in any part of a river.

In the event that current and/ or projected consumptive use exceeds the threshold levels of
five per cent for river flow, new surface water Licences will not be granted unless supported by
directly related scientific research into environmental other public benefit requirements.

A @Y® NORTHERN
For more information visit www.nt.gov.au/water .‘*' 'Cr_;%%ggl%%y



Northern Territory Water Allocation Planning Framework

Aquifers

There will be no deleterious change in groundwater discharges to dependent ecosystems, and
total extraction over a period of at least 100 years will not exceed 80 per cent of the total aquifer
storage at start of extraction.

In the event that current and/ or projected consumptive use exceeds the threshold levels of
80 per cent of the consumptive pool for aquifers, or groundwater discharges to groundwater
dependent ecosystems are impacted, new groundwater Licences will not be granted unless
supported by directly related scientific research into groundwater dependent ecosystem/cultural
requirements.

Page 2 of 2



Water Assessment Report to Water Licensing and
Regulation Branch

1. References
TRIM Record Number : LRM2019/0036-0008~0001
Title : Modelling and analysis request - Origin

p Information Provided
Appendix 1 contains the revised version of the request received from the

Water Licencing and Regulation Branch. Subsequent communication with
licencing staff clarified the Origin GWEL pumping scenarios as follows:

Scenario 2
Bore Rate Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
RN040895  ML/Month 00 64 110 53 6.0 110 130 14.3 13.3 4.7 0.3 0.0
RN_Site2  ML/Month 00 00 00 00 6.0 117 117 7.7 9.7 14.0 19.0 10.0
Scenario 3
Bore Rate Jan Feb Mar Apr May Jun Jul Aug Sep (0] Nov Dec
RN040895  ML/Month 00 00 00 00 00 00 00 0.0 00 465 411 0.0
RN_Site2  ML/Month 00 00 00 00 00 00 00 0.0 00 465 411 0.0

Scenario 2 and 3 are two combinations of maximum annual pumping of
175 ML/y

3. Metadata

3.1 Model Versions
Four scenarios were run with the updated Roper model (M11-G3).

A new version of the model is generated with each pumping scenario
application. These were named as:

i. ORIGIN_SCO modified_Rech_03_G.fem for modelling natural
flow;
ii. ORIGIN _SC1_ modified_Rech_03_G.fem for current use
scenario; and
ii. ORIGIN_SC2 modified_Rech_03_G.fem and ORIGIN _SC3
modified_Rech_03_G.fem for the two Origin pumping scenarios,
above.

The resultant outputs were compared to the natural (no-pumping)
scenario output for impact assessment.

It should be noted that climate data used was identical to that used for
the 2018 Announced Allocations and thus was current until March 2018.




3.2 Filenames

All files used for the modelling reside in the Departmental network drive:
spatial (\\pgb-bas01\BAS DATA) under the following path:

:\Working\Water_Resources\Models\2019\Licencing\Roper\ORIGIN_E
NERGY-LRM2019-0036-0008

+ 21 2018 MODEL runs
1 50 2015 Runs
® 5 2016
+
1

+ T2 ANNOUNCED ALLOCATIONS
1O Batractions and Analy9is for WARS etc
i £ Knolpinyah
= & Licencing
+ = Qouliog
o Roper
EZ ORIGIN_ENERGY-LRWM2019-0036-0008
- [Z SANTOS LRM2019 0 ]
v £ Applicatian
+ 2 Climate
+ 2 femdsta
= impostrexpon
+ B M11_DC
= E2 MLL G3
+ [ ANALYSIS
v B enflaws
£ T resules
| 15antos SC2 feflowlog.td
1 IrmMIKEL]_Patchfetnodes txt
| ¥FmMIKF11_Patchgroups.tt
| F'mMIKELL TimestepshMike txt
| Sanlus 5C2 fellowlog.txl
1 f‘x(’l‘lft‘fh“l'.‘,'i(n";,rﬂ
| 3C1 FEB_19-feflowlog.txt
| SC1_SANTOS fcflowlog.txt
] test_tetowlog,tt

+

it [T Mikeshe
+ 2 NAM

+ (2 pumping
t 0 Report

+ EZ Results

3.3 Input Files
All input files may be located in the folders above

The pumping files particular to this licence application may be found in
the pumping sub-folder.

3.4 Date of model run

The model runs commenced in March (SCO and SC1) and May (SC2 and
SC3) 20109.



4. Statement of model uncertainty
The Roper groundwater model used in this process is considered an

adequate basis to guide licensing decisions. The output should be treated
with the understanding and acceptance of the limitations associated with
the modelling process.

An analysis of model calibration is provided in Knapton (2006) and a
three part documentation of the Roper Model (Knapton, 2009) which
cover the groundwater, surface water and connected models. In the
analysis, the author identifies the model’s sensitivities to the various
hydraulic parameterisation. However, this analysis is qualitative, and any
resulting uncertainty is not quantified. The author identifies inherent
sources of uncertainty which include the variability in spatial distribution
of recharge and the difficulty in quantifying it as well as the empirical
nature of soil property data, vegetation water use and ground elevation
data. These all contribute to the uncertainty in the final output from the
model.

A broad based review by Middlemis (2015) provides peer assessment that
this model applies best practice approaches to model conceptualisation,
development and calibration. Although it is recognised that this model’s
construction pre-dates the Australian Groundwater Modelling Guidelines
(Barnett et al, 2012), it is considered to have “overall good compliance
with the guideline principles” (Middlemis, 2015).

The estimation of the various inputs and model parameters contributes to
a level of uncertainty in the final output. However, it is envisaged that
model outputs will be refined over time as groundwater system
knowledge, and the quality and completeness of input data improves.

5. Model output summary

Two pumping scenarios to represent the possible options for extraction at
bores RN040895 and Site 2 were modelled. These scenarios are named
SC2 and SC3.

For the purpose of the licence assessment, the Roper model output was
interrogated for:

(a) Resultant impact on flows at these following key indicator
sites on the Roper River:

i. Elsey National Park (near flow gauge G9030176); and
ii. Red Rock (near flow gauge G9030250).

(b) There are no registered bores screened within the Gum Ridge
Formation aquifer located within a 10 km radius of either



pumping bores. Potential drawdown impacts were assessed at
approximate radial distances (based on nearest model node)

of
i 1 km (north, south, east and west)

ii. 10 km (north, south, east and west)

(c) Resultant impact on flows at these following key spring
discharge sites as represented in the model

iii. Rainbow Springs
iv. Bitter Springs

The model output will be stored in the folder named results (use link) for
a period of no less than 6 months after a decision is made. Subsequently,
it will be deleted. The output can be regenerated if so required.

6. Model output Analysis

(a) Resultant impact on flows at the key indicator sites of Elsey
National Park (G9030176) and Red Rock (G9030250).

The analysis of the model’s river flow output is undertaken in the
spreadsheet: Analysis of Flow for Origin_Energy_Application-
LRM2019-0036-0008.xIsx located here (use link).

The analysis determines that there is no change in reliability of
surface water flow at the indicator sites are as provided in Table 1
below.

TABLE 1 Change in Reliability of Surface water flow

Change in
Reliability

Location
Elsey National Park (G9030176) nil nil
Red Rock (G9030250) nil nil

(b) Drawdown impacts due to proposed pumping.

The analysis of the model’s hydraulic head data output is
undertaken in the spreadsheet: Drawdowns.xlsx located here (use
link). The licence application proposed three years of pumping. The
modelled scenarios SC2 and SC3 represented 58 years of
continuous pumping.



The estimated drawdown at approximately 1 and 10 km under
Modelled Scenario SC2, relative to Modelled Scenario SC1 (current
conditions), are provided in Table 2 below.

TABLE 2 Estimated drawdown due to pumping under
Modelled Scenario SC2

Estimated Modelled
Distance from Model | drawdown (m) | drawdown (m)
pumping bore node after three after 58 years
(direction) number years of consecutive
pumping pumping
RN040895
1.06 km (north) 48759 0.003 0.007
1.11 km (south) | 46725 0.003 0.007
1.09 km (east) 47941 0.003 0.007
1.06 km (west) 50349 0.003 0.007
10.27 km (north) | 49101 0.001 0.004
10.17 km (south) | 47750 0.001 0.004
10.14 km (east) 45892 0.001 0.004
10.87 km (west) | 45749 0.001 0.004
Site 2
1.08 km (north) 51298 0.064 0.112
1.18 km (south) 47444 0.055 0.103
1.08 km (east) 52708 0.064 0.113
1.20 km (west) 51422 0.056 0.103
9.95 km (north) 45948 0.000 0.025
10.08 km (south) | 45985 0.000 0.022
10.15 km (east) 50802 0.000 0.024
10.35 km (west) | 47065 0.000 0.022

The estimated drawdown at approximately 1 and 10 km under
Modelled Scenario SC3, relative to Modelled Scenario SC1 (current
conditions), are provided in Table 3 below.




TABLE 3 Estimated drawdown due to pumping under

Modelled Scenario SC3
Estimated Modelled
Distance from Model | drawdown (m) | drawdown (m)
pumping bore node after three after 58 years
(direction) number years of consecutive
pumping pumping
RN040895
1.06 km (north) 48759 0.006 0.010
1.11 km (south) | 46725 0.007 0.010
1.09 km (east) 47941 0.006 0.010
1.06 km (west) 50349 0.006 0.010
10.27 km (north) | 49101 0.001 0.004
10.17 km (south) | 47750 0.001 0.004
10.14 km (east) 45892 0.001 0.004
10.87 km (west) | 45749 0.001 0.004
Site 2
1.08 km (north) 51298 0.079 0.126
1.18 km (south) 47444 0.067 0.114
1.08 km (east) 52708 0.079 0.127
1.20 km (west) 51422 0.070 0.116
9.95 km (north) 45948 0.000 0.025
10.08 km (south) | 45985 0.000 0.022
10.15 km (east) 50802 0.000 0.023
10.35 km (west) | 47065 0.000 0.021

()

represented in the model.

Resultant impact on flows at two key spring discharge sites as

The analysis of the model’s springflow output is undertaken in the

spreadsheet:

md_WORKING_Altered Spring Flows_ORIGIN Application.xlsx
located here (use link)

The analysis determines that there is no change in reliability of
springflow as provided in Table 4 below.




TABLE 4 Change in Reliability of Springflow at two key sites

| Existing |

Bitter Springs Licences | . sc2 z SC3

[Restricted Years 1/1/i988- | | | Lt B

| 31/12/2017 | , i =

Unrestricted Years L - 305 o 2303 3 30 |

| Reliability | 100% | | 100% | 100% |
- - . Existing | é

Rainbow Springs P | scz sc3

Restricted Years 1/1/1988- 0 ﬁ 0 0

31/12/2017 | o

Unrestricted Years 30 B0 30

| Reliability 100% | 100% | 100%

7. Water Management Context
The licence application is within the Gum Ridge Formation in the
northern Georgina Basin. There is no Water Allocation Plan current
in this area. At this location, the ESY is presumed to be based on
application of the NT Water Allocation Framework policy for the Arid
Zone.

Tickell and Bruwer (2017) reports the volume of groundwater held
in storage in the Gum Ridge Formation across the Georgina Basin is
estimated to be between the limits as provided in the table below:

Minimum groundwater volume Maximum groundwater volume
(GL) (GL)
1,766,000 3,532,000
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(d) Appendix 1 - Licence Assessment Modelling and Analysis
Request

DEPARTMENT OF

CALIBORMAAEALT AR

.i" NORTHERN

‘.‘ GOVERNMENT Site 2
Easting 435486.000Northing 8136321.000
jatitude:-16 * 51 ' 20.13525 "Longitude; 124 *
LICENSING ASSESSMENT MODELLING A5 0.0, ~
WATHGrid Convergenced *-10 ' 32.18 “Point
[Scale0.99965148

1. Request

Undertake modelling and analysis to determine what if any impact the ground water take
fram the Gum Ridge Farmation Aquifer,

2. Llicence application

This request fer medelling and analysis supperts the processing of:
* 3 new groundwater extraction licence with a maximum entitlement of 175 ML p.a.

(based on a May-April water accounting year] from the Gum Ridge Formation Aquifer

3. Dataprovided

The following information is provided for modelling and analysis purposes
« Application for 3 groundwater extraction licence including the Water Use Plan and
proposed extraction schedule for 2019-2022.

4, Background information

To summarnise information contained within the application

*  Proposed extraction is from RNOL0B9S (Site 1) and 2 proposad bore with
approximate location 435488E. 8136321N Zone 53 (Site 2).

* Proposed extraction from twe separate sites within NT Portien 7027 and
NT Portion 107¢

+ Proposed 10 future bore locations targeting the Gum Ridze Formation. As the
applicant is not committing to the use of these bores and the bores have not been
constructed. further analysic or consideration of extraction from these sites are not
relevant from a licensing perspective

«  Maximum monthly use from the three bores is 20 ML

* Combined maximum annual entitlement of 175 ML

PROPOSED PUMPING SCHEDULE 2019
Maonth Extraction Extraction Total volume
from Site 1 - from Site 2 - {ML)
RMNO40B95 4354B8E.
{ML) B8136321N
Zone 53

Jan 0 ] ]
Feb o 4] 0
Mar ¢] o 0

WRD INTERNAL USE ONLY

Page 1of4d



UWCEBISING ASSESSMENT MODELLING AMD AMALYSIS REQUEST

ApE G o O
My 1c o e
Jun 1 o it
Jusd 2 e 21
Aug é 15 21
Gen 1% < 23
L8 14 3 i9
Plow i 24 Zi
Deg = 14 14
Tetal 20 77 239
PROPOSED PUMPING SCHEDULE 2020
Month Extraciion Extraction Totat volume
from Site 1~ fram Site 2 - WAL
RMOADESS 435482E,
ML BL34835Z21N
Zone 53
Jar 4] o O
Feo 1= ] 19
har 13 ] i3
Apr & 3] k3
My 4 o 4
Jun 1% 20 39
Jud 1% Lz 28
Aug 1= = 28
Zen o 4 4
Ot e 15 is
Pl = 15 14
D 2 L& ié

WRD INTERNAL USE ONLY



LICENSING ASSESSMENT MODELLING AND ANALYSIS REQUEST

Total o1 88 179
PROPOSED PUMPING SCHEDULE 2021
Month Extraction Extraction Total volume
from Site 1 - from Site 2 - {ML)
RNO408%5 4354B8E,
(ML) B136321N
Zone 53

Jan 0 o 0
Feb 0 0 o
Mar 20 0 20
Apr 12 0 12
May 4 i8 22
Jun 4 15 19
Jul 21 4 25
Aug 21 4 29
Sep 21 21 42
Oct 0 21 21
MNow 0 21 21
Dec 0 o 0

Total 103 02 207

5. Modelling scenarios

The application requests for flexibility in extracting 90 ML in 2ny month, limited to 2
maximum annual extraction of 173 ML (if referring to 3 May-April water year). Modelling will
need to reflect the projected extraction from the two different sites listed in the table above.
Suggest extraction is projected using 3 30% split between bore RN0408935 and coordinates;
435488E. 8136321N Zone 53, over the driest months Oct/Nov.

Additionally another modelling scenario will need to reflect the proposed pumping schedule,
as detailed in the table above.

WRD INTERNAL USE ONLY Page 2ot 4



LICENSING ASSESSMENT MODELLING AND ANALYSIS REQUEST

& Licensing Assessment Report

A madelling and analysis report prepared by Water Assessments Branch in consultation with

the Planning and Engagement Branch iz required by: 5 April 2019

The report should be prepared in consultation with the Water Planning and Engagement
Branch

This report should include:

. A summary of the moedel ocutputs
. Estmared total sustainable vield of the subject water resource.

. Interpretation on how the analysiz of model outputs relates to the NT Water Allocation
Planning Framewars [MTWAPF)

. Refiability and draw down affect. Mloting that the Hydraulic Fracturing Inguiry
recommendations describe mars than 1 metre drawdawn 25 excessive

. Effect encompassing all relevant groundwatsr and surfacs water systems to pradict any
impacts on downstream users

. Should thers be any adverse effects, suggestions for alternative proposals that will fit
inta the NTWAPF

» Any other information you deem relevant.
Copies of data output and analysis files and the final reports should be zaved in TRM file:

LRM2019/0036-0013.

REQUESTING OFFICER JO CHALLIS 21 MARCH 2019

WRD INTERMAL USE ONLY Pagg 4 of d



DEPARTMENT OF
ENVIRONMENT AND NATURAL RESOURCES

Preliminary Guideline: Groundwater Monitoring Bores for
Exploration Petroleum Wells in the Beetaloo Sub-basin

1. Purpose and Scope

This preliminary guidance provides information on the expectations of the Department of Environment
and Natural Resources (DENR) in relation to the layout, construction and operation of “multi-level
observation bores” associated with onshore petroleum wells during the exploration phase of onshore
gas development in the Beetaloo Sub-basin.

It is expected that principles in this preliminary guideline will be incorporated into Codes of Practice for
the Northern Territory Onshore Petroleum Industry currently being developed by the Northern
Territory Government. The requirements in this initial guidance, and subsequently under the Codes,
may evolve following a period of operational experience during the exploration phase of the industry
and as baseline understanding of the hydrogeological systems improves.

This preliminary guidance will be revised prior to any application to production-level activity.

This preliminary guidance was developed for the Beetaloo Sub-basin and additional guidance will be
developed as required to account for different hydrogeology and environmental conditions in other
gas basins. Additional guidance will also be developed for conventional petroleum activities.

The guideline relates specifically to monitoring bores established for the purpose of meeting
recommendations 7.11 and 7.13 of the Final Report of the Scientific Inquiry into Hydraulic Fracturing
in the Northern Territory, 2018 (the Report), noting that water bores may be established for a range of
other purposes.

2. Background

Groundwater monitoring bores must be established to detect any contamination of groundwater as a
result of leaky gas wells or onsite spills, in order to meet the recommendations of the Report,
specifically:

Recommendation 7.11 (in part)

That prior to the grant of any further exploration approvals, in order to minimise the risk of
groundwater contamination from leaky gas wells:

o Where a well is hydraulically fractured, monitoring of groundwater be undertaken around
each well pad to detect any groundwater contamination using multi-level observation bores
to ensure full coverage of the horizon, of any aquifer(s) containing water of sufficient quality
to be of value for environmental or consumptive use;

o All existing well pads are to be equipped with multilevel observation bores;

e As a minimum, electrical conductivity data from each level of the monitor bore array should
be measured and results electronically transmitted from the well pad site to the requlator as
soon as they are available.

o Other water quality indicators, as determined by the regulator, should be measured
quarterly, with the results publicly disclosed online a soon as reasonably practical from the
date of sampling.
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Preliminary Guideline:
Groundwater Monitoring Bores for Exploration Petroleum Wells in the Beetaloo Sub-Basin

Recommendation 7.13

Upon a gas company undertaking any exploration activity or production activity, monitoring of
the groundwater must be implemented around each well pad to detect any groundwater
contamination, adopting the monitoring outlined in Recommendation 7.11. If contamination is
detected, remediation must commence immediately.

The rationale for these recommendations is further described in the Report (sections 7.6.1 and 7.6.3)
and this detail has informed the guideline, notably:

The Panel’s view is that monitoring of key water quality indicators in the groundwater in close
proximity (that is within 10-20 m) to each planned well or well pad is essential, and that this
monitoring should commence prior to any well drilling, with subsequent monitoring being
particularly focussed on the hydraulic fracturing stages. To this end, multi-level monitoring bores
must be installed in advance (at least six months) prior to the drilling of a gas well and designed
to ensure full vertical coverage of any aquifer(s) currently supplying, or potentially being able to
supply, water for environmental or consumptive (stock or domestic) uses. The bore array must
have a level of vertical resolution at least sufficient to be able to identify whether a leak of fluid
or gas is occurring in the top, middle or bottom zones of an aquifer. At a minimum, electrical
conductivity should be measured in real-time as an indicator providing ‘early warning’ of
contamination, with the results telemetered from the site to the regulator and made available to
the public. The use of telemetry for other parameters should be reviewed every five years or as
technological improvements become available. Additionally, other water quality indicators
determined by the regulator must be measured quarterly, with the results made publicly
available within one month of sampling. The combination of continuous and randomised spot
monitoring should continue for three years, after which time its fitness for purpose should be
reviewed by the regulator.

If the electrical conductivity or other measurements suggest that a leak has occurred, or is
occurring, more detailed investigations must commence immediately, with remediation to be
initiated as soon as practicable. Parameter values for sefting action thresholds should be
determined from the data collected during the SREBA, and reviewed periodically by the
regulator.

The text above specifically refers to the installation and monitoring of all new exploration wells.
However, there are already a number of explorations wells (including the Amungee NW-1H well)
that exist. The Panel recommends that these wells also require the installation of multilevel
bores prior to the approval of either first time or repeat hydraulic fracturing activity.

In developing the guidance, a precautionary approach has been applied at this early stage of shale
gas exploration in the Northern Territory, which reflects the Inquiry Report and is appropriate given
the lack of comprehensive scientific knowledge and extensive data regarding the stratigraphy and
water quality of the Cambrian limestone aquifers across the Beetaloo Sub-basin. The guideline has
been developed to ensure that scientific information on the stratigraphy and water quality of aquifer
units that may be present at each petroleum exploration well site is established prior to the drilling of
petroleum wells. This information will further inform the design of petroleum welis to ensure
application of best available techniques to isolate and protect identified aquifer units at each site.
Implementation of the guideline will also provide a large amount of spatial information about water
quality of these important regional aquifers over time. It has also been developed to ensure that a
robust groundwater monitoring system is developed to meet the recommendations and intent of the
Inquiry, without being excessively onerous for industry in the exploration phase.

The primary water quality indicator recommended by the Inquiry Panel is electrical conductivity (E.C.).
A review of ground water quality data across the Beetaloo Sub-basin from data sets with a broad
spatial distribution and spanning several years indicates that E.C. is highly variable spatially, and

DEPARTMENT OF ENVIRONMENT AND NATURAL RESOURCES
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Preliminary Guideline:
Groundwater Monitoring Bores for Exploration Petroleum Wells in the Beetaloo Sub-Basin

perhaps temporally depending on location. Consequently, monitoring of E.C., and its constituents
(e.g. Total Dissolved Solids and Chloride) needs to be site-specific to provide a meaningful baseline.

3. Summary of aquifer unit monitoring requirements

Three main configurations of CLA (Cambrian limestone aquifers) are recognised overlying the
Beetaloo Sub-Basin (Figure 1). These can be used as a preliminary guide for planning groundwater
monitoring at well sites.

Each configuration is described below.

1. Aquifers in both the Anthony Lagoon and Gum Ridge Formations (or equivalents) are
present: The depth to the base of the CLA sequence should be greatest in this zone. Each
formation should be monitored with separate monitoring bores. Along the margins of this zone
the Anthony Lagoon Formation may lie above the water table and so will not contain any
aquifers. In such cases only the Gum Ridge Formation needs to be monitored.

2. Only the Gum Ridge Formation (or equivalent) is present: This formation should be
monitored.

3. No aquifers present: This occurs mainly west of Larrimah where the Tindall Limestone (a
Gum Ridge Fm. equivalent) lies above the water table. In such situations the uppermost
aquifer in 