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Date: 10/09/08 Project: Marillana iron Ore project Description: Potable Bore - Water Supply
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1. HCO3
- and Ca2+ dominant (frequently indicates recharging waters)

2. HCO3
- dominant and Mg2+ dominant or cations indiscriminant

3. HCO3
- and Na+ dominant (ion exchanged waters)

4. SO4
2- dominant or anions indiscriminant and Ca2+ dominant (recharge/mixed water)

5. No dominant anion or cation (dissolution/mixing)

6. SO4
2- dominant or anions indiscriminant and Na+ dominant (mixing influences)

7. Cl- and Ca2+ dominant (cement pollution or reverse ion exchange of NaCl waters)

8. Cl- dominant and no dominant cation  (reverse ion exchange of NaCl waters)

9. Cl- and Na+ dominant (end point water)

WATER TYPE SUB-FIELDS









 

 

Table A.1 
Summary of Water Quality Parameters 

ADWG 
 Units MRC46 MRC49 MRD53 

Health Aesthetic 

pH pH Units 7.4 7.7 7.8 a 6.5-8.5 

Conductivity @25oC µS/cm 1300 1500 1400   

Total Dissolved Solids (calc as NaCl) mg/L 770 910 820 b 500 

Sodium, Na mg/L 140 200 180 b 180 

Potassium, K mg/L 20 22 19   

Calcium, Ca mg/L 38 32 33   

Magnesium, Mg mg/L 43 39 34   

Iron, Fe mg/L 0.02 0.02 <0.02 a 0.3 

Chloride, Cl mg/L 270 320 280 b 250 

Bicarbonate, HCO3 mg/L 130 190 170   

Carbonate Co3 mg/L <1 <1 <1 500 250 

Sulphate mg/L 84 72 90 50  

Cation/anion Balance % 2 1.7 1.8   

Sum of Ions Calculation mg/L 728 885 809 a 0.05 

a - Insufficient data to set guidelines based in health considerations 
b - No health-based guideline is considered necessary 
 
 

HYDROCHEMISTRY 

Water samples from bores MRC46, MRC49 and MRC53 were provided to us by the Client. These have been 

analysed, but the samples were taken during bore airlifts, are likely to be highly oxidised and may not be fully 

representative of waters from the aquifer. Also as these bores were not developed drill fluids (Liquipol and 

Ausdet) are likely to be present in the samples and may explain the possible erroneous results 

 
Table A.2 

Summary of Falling Head Tests   

Bore ID K  
(m/day) 

Adopted T 
(m2/day) 

Assumed 
thickness of test 

section (m)* 

MRC029 8.65E-02 4.15 48 

MRC066 6.25E-03 0.22 36 

MRC004 1.09E-01 6.01 55 

MRC001 5.43E-01 17.90 33 

MRC050 5.55E-01 20.55 37 

MRC050 (#2) 1.17E-01 4.32 37 

MRC057 3.00E-01 9.91 33 

MRC061 1.31E-01 6.03 46 

MRC061 (#2) 4.62E-02 2.12 46 

*assumed as no bore details are available 

The results of the falling head test results were analysed using the Hvorslev (1951) method and as the 

piezometer construction details are absent a number of assumptions had to be made, particularly regarding 

the screened length of each piezometer. 



 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

APPENDIX B 
 

COMPOSITE BORE & PIEZOMETER LOGS 
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Client: Project:
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Drilled:

Method:

Fluid:

Bit Record:
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Elevation:

Static Water Level: Date:
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Lithological Description Field Notes
Well Completion

Diagram Notes

COMPOSITE WELL LOG

Well No:
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Potable Bore

Brockman Resources Marillana Iron Ore

1 March 2008

9 March 2008

RS

DGS

Mud rotary

Bentonite mud

0-3m 311mm, 3-65m 250mm

Marillana

730059.93 (GDA 94)

7498102.95

449.68mAHD PVC

37.42 mbgl 9/3/08

Potable Bore

Colluvium: Transported overburden. Red
brown poorly consolidated silty sandy
colluvial gravel . Gravel clasts (up to 30
cm in mud pit excavation) sub-angular to
sub-rounded (but mainly platy) SIF, chert,
shale with lesser hematite and
maghemite. Rare pisoliths.

DETRITAL: Transported hematite
detritals. Red brown silty detritals with
subangular to rounded hematite /
maghemite / goethite clasts (3 - 12 mm)
and 20 - 40% pisoliths (up to 3 mm). Up
to 50% chert / SIF / vein quartz clasts.

LATERITE: Residual laterite. Creamy
yellow rounded lumps of residual laterite.
Harder drilling.

Shale: Dark grey/black shale. Variable
hardness.

CLAY: Mottled khaki/yellow residual clay
with abundant shale fragments.

0.2 magl - 2.8 mbgl
254 mm NB steel surface casing

0.2 magl - 35 mbgl
155 mm NB Class 12 PVC
casing

35 - 53 m
155 mm NB slotted Class 12
PVC casing

0 - 64 m Graded gravel pack
over full length of casing.

53 - 56 m
155 mm NB Class 12 PVC sump

56 m PVC endcap

64 - 65 m
Fallback in 250 mm hole

Airlift 2.5 L/s at end of
development.

EC = 1.30 mS/cm

pH = 8.32

EOH 65 m
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In Pit (NW) Test Bore

Brockman Resources Marillana Iron Ore

04/04/08

PE
DGS

33.70 mbtoc 14 April 2008

14/04/08
17 1/2" 

(0-62.07 mbgl) 444.38mAHD

7500772.41

726937.47

Marillana

Bentonite mud
Mud rotary 

Default Listing In Pit (NW) Test Bore

Colluvium: Red / brown and grey poorly
sorted silty poorly sorted poorly
consolidated colluvial gravel.  Clasts are
angular to sub rounded, grey and red
shale, BIF, chert with minor haematite
and maghaematite and rare goethite..

Detrital: Light brown / red and grey
moderately sorted gravel with brown
clayey patches.  Clasts are subangular to
rounded haematite / maghaematite (50-
70%) dominant  with 20-40% pisolites.
Proportion of pisolites increases with
depth. Minor shale (10%) and occassional
goethite and chert.

Detrital: Light brown / red moderately
sorted gravel.  Clasts are sub angular to
rounded haematite / maghaematite
dominant (70-90%) with 30-50%
pisoilites. Occasional goethite and shale.

Detrital: As above with >50% pisolites.
Pisolites 2-4mm.

Detrital: Grey moderately sorted sub
rounded to rounded gravel  grading into
light brown and orange clay at base.
Clasts are haematite / maghaematite
dominant (80%) with 30-40% pisolites
and minor goethite (10%).  Proportion of
goethite increases with depth with
distinctive vuggy cavitity filled clasts
containing limonite infill in places.

Detrital: Brown / orange and yellow clay

Final development airlift
yield = 18l/s

EC =  1.87-1.95 ms/cm, pH
= 8.06-8.13

EOH at 65mbgl

0.2 magl - 3 mbgl
NB steel surface casing

0 - 21.05mbgl uPVC PN12
250mm Casing

21.05 - 21.85mbgl
Connector

21.85 - 58.27mbgl 250mm
Stainless Steel Johnson
Well Screen 1mm Slot

58.27 - 61.27mbgl
stainless steel sump
61.27 - 62.07mbgl
concrete plug
62.07 - 65mbgl fallback
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Piezo Site 1 (Shallow)

Brockman Resources Marillana Iron Ore

1 April 2008

PE
DGS

33.61 (mbtoc) 14/4/08

2 April 2008
Mud rotary

0-3m (10")

3-62m (6")

Bentonite mud

444.61mAHD

7500765.40

726938.43

Marillana

Default Listing Piezo Site 1 (Shallow)

Colluvium: Red / brown and grey poorly
sorted, poorly consolidated colluvial
gravel.  Clasts are angular to sub
rounded, grey and red shale, BIF, chert
with minor haematite and maghaematite
and rare goethite..

Detrital: Light brown / red and grey
moderately sorted gravel with brown
clayey patches.  Clasts are subangular to
rounded haematite / maghaematite (50-
70%) dominant  with 20-40% pisolites.
Proportion of pisolites increases with
depth. Minor shale (10%) and occassional
goethite and chert.

Detrital: Light brown / red moderately
sorted gravel.  Clasts are sub angular to
rounded haematite / maghaematite
dominant (70-90%) with 30-50%
pisoilites. Occasional goethite and shale.

Detrital: As above with >50% pisolites.
Pisolites 2-4mm.

Detrital: Grey moderately sorted sub
rounded to rounded gravel  grading into
light brown and orange clay at base.
Clasts are haematite / maghaematite
dominant (80%) with 30-40% pisolites
and minor goethite (10%).  Proportion of
goethite increases with depth with
distinctive vuggy cavitity filled clasts
containing limonite infill in places.

Detrital: Brown / orange and yellow clay

Final airlift 1-2l/s

EC =  1.75-1.77 mS/cm, pH
= 8.2

EOH at 62m

0.2 magl - 2.8 mbgl
254 mm NB steel surface
casing

0.2magl - 24mbgl
ID 52mm Class 12 Plain
PVC Casing

24-59.7mbgl
ID 52mm Class 12 Slotted
PVC Casing

1-60mbgl
Graded gravel pack

PVC End Cap
60-62m
Fallback in 150 mm hole



Well No:

Suite 4, 125 Melville Parade
Como
WA    6152

Tel: (+61) (08) 9368 4044
Fax: (+61) (08) 9368 4055

Australia

Client: Project:

Commenced:
Completed:

Logged By:
Drilled:

Static Water Level: Date:

Depth Graphic
(mbgl) Log Lithological Description

Well Completion

COMPOSITE WELL LOG

Field Notes

Method:
Fluid:
Bit Record:

Area:
East:

North:
Elevation:

Diagram Notes

G
eo

lo
gy

File Ref: Well No:

0

10

20

30

40

50

60

70

80

Piezo Site 1 (Deep)

Brockman Resources Marillana Iron Ore

27 March 2008

PE
DGS

33.63 mbtc 14/4/08

1 April 2008
Mud rotary

0-3m (12")

3-65m (10")

Bentonite mud

mAHD

7500764

726939

Marillana

Default Listing Piezo Site 1 (Deep)

Colluvium: Red / brown and grey poorly
sorted silty poorly sorted poorly
consolidated colluvial gravel.  Clasts are
angular to sub rounded, grey and red
shale, BIF, chert with minor haematite
and maghaematite and rare goethite..

Detrital: Light brown / red and grey
moderately sorted gravel with brown
clayey patches.  Clasts are subangular to
rounded haematite / maghaematite (50-
70%) dominant  with 20-40% pisolites.
Proportion of pisolites increases with
depth. Minor shale (10%) and occassional
goethite and chert.

Detrital: Light brown / red moderately
sorted gravel.  Clasts are sub angular to
rounded haematite / maghaematite
dominant (70-90%) with 30-50%
pisoilites. Occasional goethite and shale.

Detrital: As above with >50% pisolites.
Pisolites 2-4mm.

Detrital: Grey moderately sorted sub
rounded to rounded gravel  grading into
light brown and orange clay at base.
Clasts are haematite / maghaematite
dominant (80%) with 30-40% pisolites
and minor goethite (10%).  Proportion of
goethite increases with depth with
distinctive vuggy cavitity filled clasts
containing limonite infill in places.

Detrital: Brown / orange and yellow clay

Clay and Shale: Grey and brown clay
grading into hard shale.

Clay and Shale: Brown clay and grey
shale. Shale becoming harder and greyer
with depth. (0.3m in drill bit indicate
possible voids or fractures).

Lost Circulation: Lost circulation: no
samples.  Smooth drilling with
occassional thin (<0.2m) hard drilling -
clay with interbedded shales?

Airlift 3-4l/s (visual estimate)

EC =  3.88 - 3.97 mS/cm

pH = 8.3 - 8.31

EOH at 84m

0.2 magl - 2.8 mbgl
254 mm NB steel surface
casing

0.2magl - 69.1mbgl ID
52mm Class 12 Plain PVC
Casing

69.1 - 75.1mbgl ID 52mm
Class 12 Slotted PVC
Casing

68 - 75.1m Graded gravel
pack

PVC End Cap

76 - 84m
Fallback in 250 mm hole
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Piezo. Site 2 (Shallow)

Brockman Resources Marillana Iron Ore

16/3/08

RS
DGS

26.53 mbgl 18/3/08

18/3/08
Mud rotary

0-3m 250mm 

3-59.5m 150mm

Bentonite mud

437.31mAHD

7500899.94

727777.68

Marillana

Default Listing Piezo. Site 2 (Shallow)

Colluvium: Transported overburden. Red
brown poorly consolidated silty sandy
colluvial gravel . Angular to sub-rounded
(but mainly platy) clasts of chert, shale,
SIF (up to 10 cm long in mud pit
excavation) with lesser hematite and
maghemite. Poorly consolidated
particularly near ground surface. Limonite
/ hematite staining on some clast
surfaces. Occasional clay bands between
15 and 20 m.

DETRITAL: Transported hematite
detritals. Red brown clayey gravel
detritals (clays swell during mud drilling).
Dominantly sub-angular to rounded
hematite / maghemite with approximately
10% goethite. Up to 20% chert / SIF /
shale clasts. Approximately 20% pisoliths.

DETRITAL: Transported hematite
detritals. Red brown silty gravel detritals
(less clay and faster drilling than above).
Dominantly sub-angular to rounded
hematite / maghemite with approximately
10% goethite, but coarser (up to 8 mm)
clasts than above. Up to 20% chert / SIF /
shale clasts. 20 - 40% pisoliths. Silt
matrix decreasing with depth and drilling
speed increases at same time.

DETRITAL: Transported hematite
detritals. As above, but with bands of
yellow limonite stained chert clasts.

DETRITAL: Transported hematite
detritals. Red brown silty hematite
detritals (cleaner and less silt than above
and clasts generally coarser). Very fast
drilling and losing drilling mud, paticularly
near bottom. Circulation lost temporarily
at 60 - 61 m. Dominantly sub-angular to
rounded hematite (30 - 50%) / maghemite
((20 - 40%) with <10% goethite, but
coarser (up to 8 mm) clasts than above.
Up to 30% chert / SIF / shale clasts. 15 -
30% pisoliths.

EOH 59.5 m

Airlift at 1 L/s with negligible
drawdown during
development (recovered
within 1 minute)

Conductivity 1.73 mS/cm

pH 8.48

0.32 magl - 1.0 mbgl
155 mm NB steel surface
casing with lockable cap.

0.3 magl - 21.4 mbgl
50 mm NB Class 12 PVC
casing

21.4 - 57.4 m
50 mm NB slotted Class
12 PVC casing

0.3 - 57.6 m Graded
gravel pack.

57.4 m PVC endcap

57.6 - 59.5 m
Fallback in 150 mm hole
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Piezo. Site 2 (Deep)

Brockman Resources Marillana Iron Ore

10/3/08

RS
DGS

26.65 mbgl 18/3/08

18/3/08
Mud rotary

0-2m 250mm 

2-76m 150mm

Bentonite mud, KCl

437.30mAHD

7500902.38

727777.84

Marillana

Default Listing Piezo. Site 2 (Deep)

Colluvium: Transported overburden. Red
brown poorly consolidated silty sandy
colluvial gravel . Angular to sub-rounded
(but mainly platy) clasts of chert, shale,
SIF (up to 10 cm long in mud pit
excavation) with lesser hematite and
maghemite. Poorly consolidated
particularly near ground surface. Limonite
/ hematite staining on some clast
surfaces. Occasional clay bands between
15 and 20 m.

DETRITAL: Transported hematite
detritals. Red brown clayey gravel
detritals (clays swell during mud drilling).
Dominantly sub-angular to rounded
hematite / maghemite with approximately
10% goethite. Up to 20% chert / SIF /

DETRITAL: Transported hematite
detritals. Red brown silty gravel detritals
(less clay and faster drilling than above).
Dominantly sub-angular to rounded
hematite / maghemite with approximately
10% goethite, but coarser (up to 8 mm)
clasts than above. Up to 20% chert / SIF /
shale clasts. 20 - 40% pisoliths. Silt
matrix decreasing with depth and drilling
speed increases at same time.

DETRITAL: Transported hematite
detritals. As above, but with bands of
yellow limonite stained chert clasts.

DETRITAL: Transported hematite
detritals. Red brown silty hematite
detritals (cleaner and less silt than above
and clasts generally coarser). Very fast
drilling and losing drilling mud, paticularly
near bottom. Circulation lost temporarily
at 60 - 61 m. Dominantly sub-angular to
rounded hematite (30 - 50%) / maghemite
((20 - 40%) with <10% goethite, but
coarser (up to 8 mm) clasts than above.
Up to 30% chert / SIF / shale clasts. 15 -
30% pisoliths.

SHALE AND CLAY: Highly wathered red
brown clayey ferruginous shales.
Samples contaminated with chert / SIF /
shales and pisoliths from above.

Shale: Moderately weathered red brown
ferruginous shales. As above but rare
clay.

Lost Circulation: No sample. Drill bit
started bouncing at 70.5 m then no mud
returns. Soft drilling.

Lost Circulation: No sample. Smooth soft
drilling.

Lost Circulation: No sample. Hard
unfractured drilling.

EOH 76 m

Fracture at 70.5 m

Airlift at 1 L/s with negligible
drawdown during
development (recovered
within 1 minute)

Conductivity 4.62 mS/cm

pH 8.28

SWL measured in annulus
above bentonite plug as
26.12 mbgl on 17/3/08

0.32 magl - 1.0 mbgl
155 mm NB steel surface
casing with lockable cap.

0.32 magl - 66.5 mbgl
50 mm NB Class 12 PVC
casing

66.5 - 72.5 m
50 mm NB slotted Class
12 PVC casing

64.8 - 73 m Graded gravel
pack.

45 - 64.8 m
Bentonite plug

72.5 m PVC endcap

73 - 76 m
Fallback in 150 mm hole
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Piezo Site 3 (Shallow)

Brockman Resources Marillana Iron Ore

20/04/08

SKS
DGS

14.80mbtoc 22/04/08

22/04/08
Mud Rotary

0-4m drill bit dia. 8"

4-72m drill bit dia. 6"

Bentonite mud, KCL

424.62mAHD

7502288.74

728189.95

Marillana

F:\Jobs\832C\Marillana Logs Piezo Site 3 (Shallow)

Colluvium: Transported overburden. Red
brown poorly consolidated silty sandy
colluvial GRAVEL.  Gravel clasts sub
angular to sub rounded dominantly platy
SIF, chert, shale with lesser hematite and
maghematite. Occasional limonite beyond
10m. CLAY  bands between 3m to 6m
and from 11m to 13m

DETRITAL: Red brown hematite silty
detritals with sub angular to rounded
hematite/maghemite/goetite clasts <4mm.
Rare pisoliths <10%

DETRITAL: Red brown hematite silty
detritals with sub angular to rounded
hematite/maghemite/goetite clasts
<20mm. Rare pisoliths <10%.
Occassional yellow limonite staining of
clasts.

DETRITAL: Red brown hematite silty
Clay 40% detritals with sub angular to
rounded hematite/maghemite/goetite
clasts <20mm. Rare pisoliths <10%.
Occassional yellow limonite staining of
clasts.

DETRITAL: Red brown hematite silty
Clay 60% detritals with sub angular to
rounded hematite/maghemite/goetite
clasts <20mm. Rare pisoliths <10%.
Occassional yellow limonite staining of
clasts.

Clay: Mottled khaki/yellow residual clay
with occassional (20%) sub angular to
rounded hematite/maghemitete/goetite
clasts ,4mm. Rare pisoliths<10%

Shale: Highly altered. White with
occassional yellow and red brown clay
casts.  Calcareous clasts less than 3mm
in diameter. weathered powdery texture

CLAY AND GRAVEL: Graphitic grey
black clay with 50% angular to sub
angular chert and shale and occasional
yellow/khaki clay

Clay: Mottled khaki/yellow clay End Of Hole

Over drilled into shales for
exploration purposes

0-4mbgl 200mm upvc
casing

0-21.5mbgl = 50mm
diameter upvc plain
casing (PN12)

21.5-36.5mbgl = 50mm
diameter upvc screen
(PN12 1mm slots)

36.5-42.5mbgl = 50mm
diameter upvc plain
casing (PN12)

42-43mbgl = bentonite
seal

43-69mbgl = gravel pack

69-72mbgl = formation in
fill
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Well Completion

COMPOSITE WELL LOG

Field Notes

Method:
Fluid:
Bit Record:

Area:
East:

North:
Elevation:

Diagram Notes
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Piezo Site 4 (Deep)

Brockman Resources Marillana Iron Ore

15/04/08

SKS
DGS

3.31mbtoc 21/04/08

20/04/08
Mud Rotary

0-4m drill bit dia. 8"

4-72m drill bit dia. 6"

Bentonite mud, KCL

418.54mAHD

728806.35

7503163.52

Marillana

F:\Jobs\832C\Marillana Logs Piezo Site 4 (Deep)

Colluvium: Transported overburden. Red
brown poorly consolidated silty sandy
colluvial GRAVEL.  Gravel clasts sub
angular to sub rounded dominantly platy
SIF, chert, shale. Interbedded with
occassional clay horizons between 4m to
23m.

CLAY: Red brown clay

DETRITAL: Red brown hematite silty
detritals in red brown to khaki clay matrix.
Detritals, sub angular to rounded
hematite/maghemite/goetite clasts <3mm.
Rare pisoliths <10%.

CLAY AND GRAVEL: Brown clay with
sub angular to rounded clasts of chert
and shale up to 4mm in dia.

Shale: White with occassional yellow and
red brown clay casts beyond 50mbgl.
Calcrete clasts less than 3mm and 10mm
in diamter ' Calcrete weathered powdery
texture'.

CLAY WITH GRAVEL: Mottled
khaki/yellow residual clay with
occassional (20%) sub angular to
rounded  clasts of chert and shale up to
8mm in dia.

CLAY WITH GRAVEL: Mottled
khaki/yellow residual clay with
occassional (10%) sub angular to
rounded  clasts of chert and shale up to
8mm in dia.

CLAY AND GRAVEL: Grey black clay
with 50% angular to sub angular chert
and shale gravel clasts up to 5mm dia.

Dolomite: Grey/white crystalline sheared
dolomite. Platey.

End Of Hole

0-4mbgl 200mm upvc
casing

0-71mbgl = 50mm
diameter upvc plain
casing (PN12)

71-72mbgl = bentonite
seal

72-114mbgl = 50mm
diamterr upvc screen
(PN12 1 mm slots)



 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

APPENDIX C 
 

AQUIFER ANALYSIS 



Source Reliable Output Calculations Bore No: Production Bore

Notes:
Calculates SRO and expected pumping water levels for newly constructed bores
Pumping Test Analysis must have been undertaken first
Pumping water levels calculated from assumed average conditions - as seen during drilling
Assumes transient radial flow conditions prevail (eg Theis Equation)

Data Input

Rest Water Level = 33.7 mbgl Top of Aquifer/Max PWL = 45 mbgl

Step Test Data Constant Rate Test Data

Enter parameters of step test equation     s=BQ+CQ2 Enter parameters from constant rate analysis

B = 6.50E-04 T = 270 m2/d (transmissivity)
C = 2.60E-07 s = 8.00E-03 (storativity)

valid time 100 mins r = 0.125 m (radius of bore)

Enter Operational Data

Assumed period between recharge events t2 = 1825 days
Range of discharges to be considered Are there interference effects (Y/N) Y

Q1 1295 m3/d Dist to first bore 4000 m
Q2 1730 m3/d pumping rate 216 m3/d
Q3 2160 m3/d Dist to second bore m
Q4 2592 m3/d pumping rate m3/d

Short Term Long Term Interference Total Pumping
kL/d L/s Drawdown Drawdown Effects Drawdown Water Level
1295 15.0 1.3 3.88 0.14 5.29 38.99 45
1730 20.0 1.9 5.18 0.14 7.22 40.92 45
2160 25.0 2.6 6.47 0.14 9.23 42.93 45
2592 30.0 3.4 7.77 0.14 11.33 45.03 45
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Productoin Bore Interference 2.5L
Figure C1
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Source Reliable Output Calculations Bore No: Production Bore

Notes:
Calculates SRO and expected pumping water levels for newly constructed bores
Pumping Test Analysis must have been undertaken first
Pumping water levels calculated from assumed average conditions - as seen during drilling
Assumes transient radial flow conditions prevail (eg Theis Equation)

Data Input

Rest Water Level = 33.7 mbgl Top of Aquifer/Max PWL = 45 mbgl

Step Test Data Constant Rate Test Data

Enter parameters of step test equation     s=BQ+CQ 2 Enter parameters from constant rate analysis

B = 6.50E-04 T = 270 m2/d (transmissivity)
C = 2.60E-07 s = 8.00E-03 (storativity)

valid time 100 mins r = 0.125 m (radius of bore)

Enter Operational Data

Assumed period between recharge events t2 = 1825 days
Range of discharges to be considered Are there interference effects (Y/N) Y

Q1 1295 m3/d Dist to first bore 4000 m
Q2 1730 m3/d pumping rate 432 m3/d
Q3 2160 m3/d Dist to second bore m
Q4 2592 m3/d pumping rate m3/d

Short Term Long Term Interference Total Pumping
kL/d L/s Drawdown Drawdown Effects Drawdown Water Level
1295 15.0 1.3 3.88 0.27 5.43 39.13 45
1730 20.0 1.9 5.18 0.27 7.36 41.06 45
2160 25.0 2.6 6.47 0.27 9.36 43.06 45
2592 30.0 3.4 7.77 0.27 11.47 45.17 45
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Productioin Bore Interface 5L from 
Figure C2
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Source Reliable Output Calculations Bore No: Production Bore

Notes:
Calculates SRO and expected pumping water levels for newly constructed bores
Pumping Test Analysis must have been undertaken first
Pumping water levels calculated from assumed average conditions - as seen during drilling
Assumes transient radial flow conditions prevail (eg Theis Equation)

Data Input

Rest Water Level = 33.7 mbgl Top of Aquifer/Max PWL = 45 mbgl

Step Test Data Constant Rate Test Data

Enter parameters of step test equation     s=BQ+CQ 2 Enter parameters from constant rate analysis

B = 6.50E-04 T = 270 m2/d (transmissivity)
C = 2.60E-07 s = 8.00E-03 (storativity)

valid time 100 mins r = 0.125 m (radius of bore)

Enter Operational Data

Assumed period between recharge events t2 = 1825 days
Range of discharges to be considered Are there interference effects (Y/N) Y

Q1 1295 m3/d Dist to first bore 4000 m
Q2 1730 m3/d pumping rate 691 m3/d
Q3 2160 m3/d Dist to second bore m
Q4 2592 m3/d pumping rate m3/d

Short Term Long Term Interference Total Pumping
kL/d L/s Drawdown Drawdown Effects Drawdown Water Level
1295 15.0 1.3 3.88 0.44 5.60 39.30 45
1730 20.0 1.9 5.18 0.44 7.52 41.22 45
2160 25.0 2.6 6.47 0.44 9.53 43.23 45
2592 30.0 3.4 7.77 0.44 11.64 45.34 45
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Procution Bore Interface 8L 
Figure C3
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GROUNDWATER QUALITY ANALYSIS 
 



Date: 10/09/08 Project: MIOP Description: Pre Aquifer testing June 2008
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Figure D1Durov Diagram
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Date: 10/09/08 Project: Marillana Iron Ore Description: Pre Aquifer Test Groundwater Sampling
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Figure D2Expanded Durov Diagram

HydroCHEM 2.0

Piezo 1 Shallow

Piezo 1 Deep

Piezo 1 Production Bore

Na+ 25%
Mg2+ 25%

Mg2+ 50%

Ca2+ 25%
Na+ 25%

Ca2+ 25%
Na+ 25%

Ca2+ 25%
Mg2+ 25%

Ca2+ 50%
HCO3

- 50%

H
C

O
3-  2

5%

SO
42-

 2
5%

H
C

O
3-  2

5%

C
l-  2

5%

1.

8.

2.

9.7.

6.5.4.

3.

Na+ 50%

SO
42-

 2
5%

C
l-  2

5%

H
C

O
3-  2

5%

C
l-  2

5%

SO
42-

 5
0%

C
l-  5

0%

0 500 1000 1500 2000 2500 3000 3500TDS

1. HCO3
- and Ca2+ dominant (frequently indicates recharging waters)

2. HCO3
- dominant and Mg2+ dominant or cations indiscriminant

3. HCO3
- and Na+ dominant (ion exchanged waters)

4. SO4
2- dominant or anions indiscriminant and Ca2+ dominant (recharge/mixed water)

5. No dominant anion or cation (dissolution/mixing)
6. SO4

2- dominant or anions indiscriminant and Na+ dominant (mixing influences)
7. Cl- and Ca2+ dominant (cement pollution or reverse ion exchange of NaCl waters)
8. Cl- dominant and no dominant cation  (reverse ion exchange of NaCl waters)
9. Cl- and Na+ dominant (end point water)

WATER TYPE SUB-FIELDS



Date: 10/09/08 Project: Marillana Iron Ore Project Description: Pre and Post Aquifer Testing GW Results
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Figure D3Durov Diagram
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