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1. EXECUTIVE SUMMARY 

1.1 WASTE ROCK CHARACTERISATION 
A waste rock sampling program for the Frances Creek Project was undertaken in January 
2006.  A total of ten waste rock samples were taken for geochemical characterisation.  
Sampling covered the Ochre Hill, Helene 5, Helen 6/7, Jasmine East, Thelma Pit 2 and 
Thelma Rosemary deposits.  Eight composite samples were taken from reverse circulation 
drill chips, one from open pit waste and one from Cretaceous overburden.  The sampled waste 
rock predominantly comprises oxidised siltstone and shales, with some dolerite as well as 
Cretaceous sediments. 
 
The iron ore deposits are effectively free of sulphur and toxicants, but enclosing carbonaceous 
waste rocks contain trace amounts of uranium and chalcophile element – bearing sulphides.  
Sulphur contents are very low (maximum value recorded in ore is 0.025%, and in waste 
0.103%) and the chance of acid development at these levels would normally be considered 
zero.  However, the waste rocks are carbonate mineral free with no acid neutralising capacity.  
A Thelma 2 Pit waste rock sample had the highest sulphur value (0.103%S) with all sulphur 
already oxidised to sulphuric acid and a pH leachate value of 4.9.  Adjacent pit water has a pH 
value of 3.5, which represents the sum of organic and sulphuric acids developed, then 
concentrated by 32 years of evaporation since former mining. 
 
All soils tested were sulphur-free, but acidic with a median pH value of 5.2.  A moderately 
dense vegetation cover is present with organic-rich soil development.  Dense typical local 
vegetation growth occurs right to the high water mark indicating the low level of acidity is 
neither affecting plant growth nor is it likely to affect that growth in the future. 
 
Based on results of analytical work and an understanding of the geology of the Frances Creek 
area, there is no likelihood of acid rock drainage development.  Final open pit voids may 
develop low pH water within the aluminium hydroxy-sulphate buffer zone of pH 3.2 to 4.9 
over a long time frame, but most acidity will be sourced from decomposing vegetation, not 
sulphides.  Soluble organic – chalcophile element compounds derived from rotting vegetation 
and the enclosing siltstones may accumulate in final pit void waters to levels marginally 
higher than ANZECC fresh water ecosystem protection trigger values, but still below drinking 
water guideline values.   
 
The sole problem foreseen is that Wildman Siltstone waste rock appears to have no carbonate 
minerals and effectively no acid neutralising potential.  If total sulphur values in exposed 
siltstone waste rock in open pits exceed 0.1%S, it is recommended that consideration is given 
to pit backfilling to minimise contact between in-pit water and siltstone in final pit voids.  
Otherwise the water may acidify to values in the pH 3.2 to 4.9 range where aluminium 
hydroxy-sulphate acts as a pH buffer.   
 
 

1.2 GROUNDWATER CHARACTERISATION 
Surface waters and soil leachates both carry high contents of non-filterable colloidal silica 
suggestive of organic – silicic acid complex molecules.  pH values of both groups and also the 
weathered waste rock from Thelma Pit 2 are acidic despite extremely low to low sulphur 
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contents.  This indicates that organic and silicic acids are controlling the acidity.  In 
comparison, dewatering groundwater and pit waters, excluding that from Thelma Pit 2 water, 
are weakly alkaline. 
 
Most waters and leachates contain quantities of soluble aluminium that exceed ANZECC 
fresh water ecosystem protection trigger values by one to three orders of magnitude.  With the 
exclusion of most samples from the Helene area, waters and soils that overlie or drain 
Wildman Siltstone, contain iron-sulphide related (cobalt, nickel, selenium) and chalcophile 
elements (copper, lead, thallium and zinc) that approach and occasionally exceed ANZECC 
fresh water ecosystem protection trigger values.   
 
The relatively high soluble aluminium in Frances Creek waters is likely to be present as 
hydroxy-sulphate and/or an organic complex.  Aluminium in acidic solutions is not considered 
a toxicant and there is no fresh water trigger value for aluminium at pH less than 6.5. 
 
Thelma 2 Pit has anomalous beryllium, cobalt, copper, manganese, nickel, lead, thallium and 
zinc including the highest values for most of these metals.  Jasmine Pit has slightly anomalous 
copper, thallium and zinc and Ochre Hill leachates have slightly anomalous cadmium, 
molybdenum, nickel and zinc.  All waters and leachates from the Thelma-Rosemary, Jasmine 
and Ochre Hill areas, without being significantly anomalous, generally contain higher 
chalcophile elements than from Helene.  This indicates a higher sulphide content in waste 
rock of the more north-easterly areas than in the Helene area, which is likely to be reflected in 
groundwater concentrations for these areas. 
 
 

1.3 LEACHATE CHARACTERISATION 
Geochemical leachate data indicates that Helene and Ochre Hill areas will produce alkaline 
wastes with negligible toxicants.  Traces of arsenic, cadmium, nickel and molybdenum may 
leach from Ochre Hill waste rock, but only very slight dilution plus oxygenation is required to 
reduce concentrations for all of these elements to below ANZECC fresh water ecosystem 
protection trigger values.  As such, adverse impacts associated with leachate from waste rock 
are not anticipated and there is no requirement for constructed wetlands.  In the Jasmine – 
Thelma-Rosemary area, small amounts of cobalt, copper, lead, nickel, thallium and zinc are 
likely to leach but, as for the Ochre Hill area, only slight dilution plus oxygenation will be 
required to reduce all leachate results to below ANZECC freshwater ecosystem protection 
trigger values. 
 
 

1.4 URANIUM AND THORIUM GEOCHEMISTRY 
Uranium and thorium are present in the ore and waste rock, but soluble levels are extremely 
low. 
 
Uranium concentrations at individual sites varies considerably.  At Helene, the median value 
is 10 parts per million, at Thelma-Rosemary 44 parts per million, Jasmine 29 parts per million 
and Ochre Hill 18 parts per million.  These values seem to parallel the variation in chalcophile 
toxicants for the leachate analyses suggesting a relationship between the sulphide and 
uranium, but not the thorium mineralisation. 
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Whilst the uranium median value is three times the expected shale background, these values 
are not unusual when compared with those in many mineralised areas.  Many open pit and 
underground mines world-wide operate at comparable or higher levels.   
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2. OBJECTIVES 
MBS Environmental was engaged by Territory Iron to undertake waste characterisation 
investigations for the proposed Francis Creek Iron Ore project.  Specifically, the objectives of 
this investigation were to: 

· Determine the potential for generation of acid rock drainage from waste rock to be 
generated by the project. 

· Characterise and provide comment on the qualities of the surface water, soil waters, 
groundwater and pit waters for the project area 

· Determine, based on waste rock geochemical characteristics, the potential for trace 
element pollution of local groundwater as a result of long-term waste rock disposal and 
interaction of groundwater with the final pit. 

· Provide comments on the uranium and thorium values within the project area. 
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3. INTRODUCTION 

3.1 GEOSTRUCTURAL AND GEOCHEMICAL SETTING 
The Early Proterozoic Frances Creek hematite deposits occur as lenses of variable thickness 
within grey carbonaceous sulphidic pelite overlying shallow water shelf facies marine arenites 
in the lower member of, and about 100m above the base of the Wildman Siltstone.  The 
deposits appear to form a distinctive stratigraphic unit within the siltstone and commonly 
overlie a discontinuous dolerite sill.  Previous authors have inferred that the ironstone 
develops into a pyritic carbonaceous shale breccia in depth, and that this breccia is caused by 
bedding parallel thrust faulting.  Geo-stratigraphically, this theory is difficult to support. 
 
At the stratigraphic location of the iron ore deposits, a regional change in lithology is noted in 
Northern Territory Geological Survey (NTGS) reports and land texture changes (as seen on 
aerial photographs) are well developed.  Lower Wildman Formation sediments appear to be 
distal regressive fining upwards, shallow water, low current, low to very low percentage 
clastic sediment, shelf deposits, the iron ore zone itself a close to zero oxygen partial pressure 
dominantly chemical sedimentation “still-stand” facies.  Sediments above the iron ore are also 
distal and shallow, but transgressive, coarsening upwards into cross bedded fine to coarse 
sandstone deposits, indicating significant current movement as water depths decreased. 
 
The stratigraphic level of the iron ore appears to have been a period of very fine grained, 
anoxic, dominantly chemical cherty iron – rich and sulphur – bearing precipitate deposition 
with negligible associated clastic sedimentation.  This suggests the ore model fits the classic 
world-wide depositional style of late Archaean – Early Proterozoic shallow sub-aqueous 
stratiform deposits, namely manganese carbonate/oxide deposits, followed by iron/silica (± 
carbonate and/or sulphide) deposits and finally anoxic sulphur-bearing carbonaceous shales / 
carbonate/silica mudstones, as water depths increase and oxygen fugacity decreases. 
 
Trace metal data from the low grade iron ore and adjacent wastes analysed in this study fully 
support this model.  Many of the base and heavy metal analyses and element ratios suggest a 
low to moderate sulphide content in the iron protore without any evidence for base metal 
mineralisation, sedimentary exhalite deposition or hydrothermal alteration. 
 
Following folding and thickening along fold crests, the iron grades were substantially 
supergene enriched during a prolonged deep weathering period prior to the late Mesozoic.  
This same pattern within iron deposits is noted world-wide and appears typical of the ores at 
Frances Creek. 
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4. METHOD AND RESULTS 

4.1 WASTE ROCK CHARACTERISATION 
Table 1 provides a summary of the characterisation of the waste rock for the Frances Creek 
project.  
 
Frances Creek iron ore lenses are hosted in carbonaceous weakly sulphidic siltstone, shale and 
finely laminated weakly sulphidic carbon-rich phyllite.  Additional rock types are rare dolerite 
sills which generally follow the ore horizon footwall.  A prolonged period of surface exposure 
prior to the Cretaceous period, caused deep supergene iron enrichment of protore to ore grades 
after which the area was buried beneath Cretaceous continental sediments.  Subsequent 
Cainozoic weathering and lateritisation re-exposed the buried ores and may have leached 
sulphides from the ores and enclosing rocks above the current water table. 
 
Waste rock, both enclosing and interbedded with ore, is largely iron enriched, leached and free 
of visible sulphide and carbonate minerals.  Some carbon and minor clay minerals are retained 
and samples show pH ranging from 4.9 to 8.1.  Measured sulphur values are insufficient to 
generate measurable sulphuric acid and the pH generally appears to be due to organic derived 
acidity.  A single sample of carbonate-free waste from the Thelma 2 pit area, with pH = 4.9 
and minor sulphate-Sulphur content, will not generate any further acid due to the free carbon 
present.  Measured Net Acid Potential Production (NAPP) on this sample was zero. 
 

4.1.1 Sample Selection  
A substantial database of newly completed reverse circulation drill holes provided data for 
sample selection.  A small number of samples had been re-analysed for a suite of trace metals 
using a “total” four acid digestion.  Waste samples were selected, where possible, from this 
database. 
 
No drill chip samples were available from Thelma 2 Pit area and nothing from the Cretaceous 
overburden which will constitute a moderate proportion of the total wastes.  Rock waste from 
a stockpile was collected at Thelma 2 Pit and a surface outcrop Cretaceous sample collected at 
Thelma-Rosemary. 
 
Figure 1 shows the site layout. Ten waste samples, eight of composited reverse circulation 
drill chips, one sample of open pit waste and one sample of Cretaceous overburden were 
collected.  Samples were: 

· Ochre Hill - Two samples of drill chips comprising 12 metres of internal1 wastes (IW).  

· Helene 5 - Two samples of drill chips, one sample comprising five metres of IW, the 
second sample comprising three metres of footwall2 waste (FW). 

· Helene 6/7 - Two samples of drill chips, one sample comprising one metre of IW, the 
second sample comprising two metres of hanging wall3 waste (HW). 

                                                 
1  Internal waste comprises waste from between ore lenses or infolded hanging wall material. 
2  Footwall waste comprises waste from stratigraphically below the ore lens. 
3  Hanging wall waste comprises waste from stratigraphically above the ore lens. 
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· Jasmine East - Two samples of drill chips, one sample comprising four metres of 
marginal ore4, the second sample comprising three metres of internal waste. 

· Thelma Pit 2 - One sample of carbonaceous siltstone waste rock, believed to be from 
the HW. 

· Thelma Rosemary - One sample of unconformably overlying Cretaceous arenite. 
 
Excluding the final two samples, all wastes are of pulverised material.  Sulphur values from 
the previous analyses were not accepted, new analyses undertaken by LECO gas generation. 
 
All samples were analysed for Acid Neutralising Capacity, Sulphur by LECO and sulphate-
Sulphur.  Since no LECO sulphur analyses exceeded 0.2% total Sulphur, none were analysed 
for Net Acid Generation. 
 

4.1.2 ARD Data Interpretation 
All samples calculate as having a Net Acid Production Potential (NAPP) of zero or less than 
zero and all are Non Acid Forming (NAF). 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

                                                 
4  Ore definition is greater than 60% Fe.  The interval sampled is just below this Fe content level. 
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Table 1: Waste Rock Characterisation Data 

ELEMENTS ANC Tot C EC Final-pH Fizz-Rate pH Tot S SO4-S MPA NAPP

UNITS
kg 

H2SO4/t
% µS/cm NONE NONE NONE % %

kg 
H2SO4/t

kg 
H2SO4/t

DETECTION 1 0.01 10 0.01 0 0.1 0.005 0.03 1 1

METHOD ANCEx/ 
VOL

/LECO W/ MTR ANCEx/ 
MTR

ANCEx/ 
QUAL

W/ MTR /LECO ANCEx/ 
OES

CALC CALC

COMMENTS:

SAMPLE DESCRIPTION
FC 01  Ochre Hill;              OHRC104, 09-14m. IW 2 0.05 51 1.5 0 8.1 <0.005 <0.03 0 -2.0 NAF
FC 02  Ochre Hill;              OHRC109, 20-27m. IW 2 0.04 57 1.5 0 7.7 <0.005 <0.03 0 -2.0 NAF
FC 03  Helene 5;                 FCRC054, 38-40m. FW 0 0.05 46 1.5 0 6.6 <0.005 <0.03 0 0.0 NAF
FC 04  Helene 5;                 FCRC112, 19-24m. IW 1 0.05 84 1.5 0 7.5 <0.005 <0.03 0 -1.0 NAF
FC 05  Helene 6/7;             HERC010, 37-38m. IW 1 0.02 36 1.5 0 7.6 <0.005 <0.03 0 -1.0 NAF
FC 06  Helene 6/7;             HERC018, 09-11m. HW 0 0.06 37 1.5 0 7.0 <0.005 <0.03 0 0.0 NAF
FC 07  Jasmine East;          JERC008, 26-30m.  ORE 1 0.06 56 1.5 0 6.0 <0.005 <0.03 0 -1.0 NAF
FC 08  Jasmine East,          JERC006, 35-39m.  IW 0 0.08 35 1.5 0 6.4 0.008 <0.03 0 0.0 NAF
FC 09  Thelma-Rosemary, TRRC020, 06-08m. FW 0 0.09 23 1.5 0 5.4 0.008 <0.03 0 0.0 NAF
T2   Thelma 2 Pit - Carbonaceous Siltstone Waste 0 0.68 291 1.5 0 4.9 0.103 0.13 -0.8 -0.8 NAF
TRK   Thelma-Rosemary, Cretaceous Overburden 1 0.18 66 1.5 0 6.5 0.012 <0.03 0 -1.0 NAF

OHRC104, Drill hole number followed by sample depth information
ORE Marginal grade ore.  Interval includes two metres analysing less than 60% Fe.

HW, IW, FW HW = Hanging Wall;  IW = Internal waste, possibly infolded HW;  FW = Footwall waste.

C
L

A
SS

IF
IC

A
T

IO
N

 282.0/0511033   (23/01/2006)   CLIENT O/N: Tlron 01 1/1
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4.2 CHARACTERISATION OF SURFACE AND GROUND WATERS 
Substantial geochemical information on natural waters are available in the Frances Creek 
district.  Data available includes: 

· EC and pH data from the main Frances Creek and Helene 9, 11 dams and Helene 6/7 
open pit. – sourced from Territory Iron. 

· Water quality data collected during dewatering of the Helene 6/7 open pit and the 
Helene 11 dam. – sourced from Territory Iron.  This data is considered optimum for 
groundwater as samples were collected within the dewatering cycle. 

· Water quality data from the Helene 9 dam (unaffected by dewatering). – sourced from 
Territory Iron.  This data is considered optimum as background surface water. 

· Water quality data from the Helene 4 (sample F6), Jasmine 1(sample F2) and Thelma 
2 (sample F3) open pits (unaffected by dewatering) – sourced through MBS 
Environmental (MBS). 

· Water quality data from the Helene 4 Dam (Sample F6) – sourced through MBS. 

· Surface ponds sourcing run-off water from mineralised Wildman siltstone (sample 
F4), unmineralised Wildman Siltstone (sample F5) and pristine Mundogie Sandstone 
(sample F1) – sourced through MBS. 

· Stream channel flow waters from basically unmineralised ground (samples M2, M3, 
M5, M6) – sourced by MBS. 

· Stream channel flow waters from mineralised ground (samples M4, M7, M8). – 
sourced by MBS. 

· A stagnant pool on an old ore stockpile (sample M1). – sourced by MBS. 
 
Table 2 supplies all geochemical information separated into the following categories: 

· Rainfall run-off waters. 

· Stream channel flow and standing waters from unmineralised catchment sources. 

· Stream channel flow and standing waters from mineralised catchments. 

· Open Pit groundwater plus direct rainfall, both subject to evaporation.  (Most open pits 
are on relatively high ground with minimal rainwater inflow from topography).  
Samples were collected from moderate depth. 

· Territory Iron dewatering programme 2005.  Helene 6/7 water and Helene 11 Dam 
water subjected to dewatering; Helene 9 Dam sampled at this time, but is rainwater 
run-off flow that has been subject to evaporation. 

 
Water sampling locations are shown in Figure 1.  All samples have been analysed for EC, pH, 
nitrate-nitrogen, ammoniacal nitrogen, bi-carbonate as CaCO3, Chloride, Fluoride, Total 
Dissolved Solids [TDS] (gravimetric), sulphur as Sulphate, and metals aluminium, arsenic, 
boron, barium, beryllium, bismuth, calcium, cadmium, cobalt, chromium, copper, iron (water 
soluble), potassium, lithium, magnesium, manganese, molybdenum, sodium, nickel, 
phosphorous, lead, antimony, selenium, strontium, silicon, thallium, uranium, vanadium and 
zinc.  Some samples were analysed for thorium.  Dewatering samples included low levels of 
silver, bromine, cerium and rare earth elements, germanium, hafnium, iodine, niobium, 
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tantalum, platinum group metals, rubidium, scandium, titanium, tungsten and zirconium.  
These are not reported. 
 
‘FC’ water samples were not filtered, and contain higher beryllium values than ‘M’ samples 
which were filtered.  Beryllium adsorbs on colloidal silica and this is an explanation for high 
beryllium values.  This has a significant effect on the results.   
 
Surface and soil waters vary considerably and contain substantial content of extremely fine 
colloidal material (data from NTEL) which passes a 0.45 micron filter.  This is confirmed 
from calculated TDS data which is enhanced at lower pH.  The colloidal material appears 
from evaluation of the analytical data to be colloidal silica. 
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Table 2 Geochemical Data – All Waters 
EC pH NO3_N NH3_N HCO3 Cl F TDS Al_F As_F B_F Ba_F Be_F

µS/cm None mg/L mg/L mgCaCO3/L mg/L mg/L mg/L mg/L µg/L mg/L mg/L µg/L
0.01 0.1 0.005 1 2 0.1 0.01 0.1 0.01 0.01 0.05

ALK1 ALK1 FIA_4 FIA ALK1 FIA_4 FISE1 TSSTDS W/108I W/100M W/108I W/108I W/100M
Job No's: NTEL 05177 Waters; NTEL 05306 Waters; NTEL 04499 Dewatering 2005.  Project: Frances Creek Iron Ore

-- 6.5 - 8.5 50 (50) None (250) 1.5 (500) (0.2) 7 4 0.7 None
None None None None None -- 0.055 M 24 H 0.37 H None 0.13 ECL
400 (430) None None 2 4000 5 500 5 None None

 SHORT DESCRIPTION

F1 14/11/05 45 6.6 <0.005 1.05 10 2.4 0.1 110 10.20 1.35 0.07 0.075 0.20

F6 14/11/05 34 6.6 0.070 0.20 8 5.6 <0.1 40 0.02 4.25 0.08 0.015 <0.05

F5 14/11/05 306 4.8 0.020 2.61 <1 17.3 0.1 160 0.08 2.45 0.09 0.090 0.35

F4 14/11/05 121 7.2 <0.005 0.35 30 5.5 0.2 80 0.04 2.40 0.07 0.035 <0.05

M2 13/12/05 25 5.7 0.005 0.115 7 3.7 <0.1 40 1.3 7.7 0.0235 0.0092 <0.05

M3 13/12/05 36 6.0 0.115 0.05 9 6.1 <0.1 20 0.5 1.5 0.0190 0.0091 <0.05

M6 13/12/05 36 6.9 0.025 0.145 23 1.1 <0.1 30 0.6 1.35 0.0160 0.0106 <0.05

M5 14/12/05 45 6.1 <0.005 0.185 19 2.4 <0.1 40 0.5 0.5 0.0350 0.0146 <0.05

M7 14/12/05 50 6.4 0.06 0.03 19 3.9 <0.1 30 0.3 0.4 0.0180 0.0158 <0.05

M8 14/12/05 132 6.9 0.1 0.05 37 3.7 <0.1 80 0.3 1.2 0.0155 0.0184 <0.05

M4 13/12/05 596 7.5 0.075 0.035 120 13.4 0.2 360 0.1 1.6 0.0175 0.0840 <0.05

M1 13/12/05 17 5.9 0.29 0.075 7 1.0 <0.1 60 0.3 1.55 0.0095 0.0041 <0.05

F7 14/11/05 43 7.4 0.005 0.37 16 2.5 0.1 20 0.62 2.40 0.07 0.020 <0.05

F2 14/11/05 40 6.9 <0.005 0.06 9 3.3 <0.1 30 0.06 1.55 0.07 0.010 <0.05

F3 14/11/05 279 3.5 0.035 0.04 -- 3.0 0.4 100 6.72 0.40 0.06 0.045 1.65

HELENE PIT 
6/7 15/4/05

106 7.9 <0.005 0.005 51 4.9 0.4 60 6.80 1.05 0.02 0.012 <0.05

DAM 11 
20/04/05

198 7.4 <0.005 0.015 86 6.2 0.2 120 15.40 3.35 0.02 0.013 <0.05

DAM 9  
21/04/05

26 6.7 <0.005 0.005 13 1.6 <0.1 40 21.80 1.75 0.01 0.011 <0.05

Territory Iron Data - Dewatering 2005
Helene Pit 6/7.  Analysis undertaken during 2005 dewatering.  
Effectively totally Groundwater.
Helene 11 Dam.  Analysis undertaken during 2005 dewatering.  
Effectively totally Groundwater.
Helene 9 Dam.  Analysis unaffected by 2005 dewatering.  Mainly 
rainwater run-off near surface + minor deep groundwater component.

Jasmine.  Creek across road just before Jasmine. Diversion around 
mine disturbance.  Some mineralised Wildman Siltstone catchment.
Southern Frances Creek.  Frances Creek, upstream of ford, red 
colour, flowing. Equal proportions mineralised and unmineralised 
Tributary.  Mineralised catchment downstream of Helene 11 Dam.  
Drains old stockpiles. Flowing, slight greyish coloured water.

Stagnant Stockpile Pool.  Pool within old ore stockpile.  Possibly 
largely rainwater.  Bright red colour but may be reflecting soil colour.

Open Pit Groundwater plus Rainwater.

PROJECT INFORMATION:
ANZECC DRINKING WATER GUIDELINES
ANZECC FRESH WATER TRIGGER VALUES
ANZECC LIVESTOCK TRIGGER VALUES

IDENTIFICATION
Rainfall run-off Water

Stream Channel and Standing Waters - basically unmineralised

Stream Channel and Standing Water - mineralised

Ochre Hill North.  Wide swamp across road, little flow but large water 
body.  Unmineralised catchment area.

Surface pond.  Pristine completely undisturbed area, early wet season 
surface run-off water.
Helene 4 Dam.  Drains Wildman Siltstone and (mainly) Mundogie 
Sandstone.  Regional background.
Surface Pond.  Upstream from F4, early wet season run-off from non-
mineralised (Iron) Wildman Siltstone.
Surface pond.  Helene Tailings Area, early wet season run-off from 
mineralised area.

Helene 4 Open Pit.  Standing water in mine pit within low grade 
mineralisation.

Jasmine 1 Open Pit.  Standing water in mine pit.  Red-brown colour.

Thelma 2 Open Pit.  Clear standing water, dark grey Wildman 
Siltstone footwall.  Blue colour recorded. 

ELEMENTS
UNITS

DETECTION
METHOD

Waterfall Gully, Helene Area.  Standing water in Waterfall Gully. 
Unmineralised Wildman Siltstone catchment.
Frances Creek.  Non mineralised catchment, drains Mundogie Fm. 
Greyish water.
Central Frances Creek.  Water hole in Frances Ck, no flow, but creek 
is flowing further upstream.  Dominantly unmineralised.
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Table 2 Geochemical Data – All Waters 

Bi_F Ca_F Cd_F Co_F Cr_F Cu_F Fe-Sol K_F Li_F Mg_F Mn_F Mo_F Na_F
µg/L mg/L µg/L mg/L mg/L mg/L mg/L mg/L µg/L mg/L mg/L µg/L mg/L
0.005 0.01 0.02 0.0050 0.01 0.01 0.01 0.1 0.01 0.01 0.01 0.05 0.1

W/100M W/108I W/100M W/108I Various W/108I W/108I W/108I W/100M W/108I W/108I W/100M W/108I
Job No's: NTEL 05177 Waters; NTEL 05306 Waters; NTEL 04499 Dewatering 2005.  Project: Frances Creek Iron Ore

None None 2 None 0.05 2 (0.3) None None None 0.5 50 (180)
0.7 ECL None 0.2 0.0014 L 0.0033 L 0.0014 H 0.3 (Can) None None None 1.7 M 3.4 L None

None 1000 10 1.0000 1 0.5 None None None None None 150 None
 SHORT DESCRIPTION

F1 14/11/05 <0.05 1.3 0.08 0.0050 <0.02 0.015 4.15 5.5 2.15 1.2 0.110 0.25 2.7

F6 14/11/05 <0.05 0.7 <0.02 <0.005 <0.02 <0.005 0.50 1.3 0.25 0.5 0.035 0.10 4.5

F5 14/11/05 <0.05 7.3 0.12 0.0450 <0.02 <0.005 1.80 7.6 3.65 12.9 0.870 0.05 19.9

F4 14/11/05 <0.05 4.0 0.06 <0.005 <0.02 <0.005 0.80 3.2 8.45 7.3 0.050 0.50 6.7

M2 13/12/05 <0.05 0.1 <0.02 0.0002 0.001.6 0.003 0.62 2.8 0.35 0.3 0.004 0.25 3.0

M3 13/12/05 <0.05 0.3 <0.02 0.0001 0.0005 0.002 0.34 2.3 0.50 0.9 0.007 0.1 3.8

M6 13/12/05 <0.05 2.3 <0.02 0.0004 0.0007 0.003 0.6 3.4 0.45 1.4 0.027 0.25 0.9

M5 14/12/05 <0.05 0.8 <0.02 0.0012 0.0009 0.004 0.4 10.1 0.65 0.8 0.291 0.3 1.3

M7 14/12/05 <0.05 1.7 <0.02 0.0000 0.0002 0.001 0.2 1.2 0.40 2.2 0.001 0.1 3.3

M8 14/12/05 <0.05 7.0 <0.02 0.0001 0.0005 0.001 0.26 1.9 0.65 6.8 0.004 0.25 7.1

M4 13/12/05 <0.05 37.6 <0.02 0.0002 0.0002 0.002 0.08 3.5 0.85 35.5 0.002 0.85 30.6

M1 13/12/05 <0.05 <0.1 <0.02 0.0005 0.0004 0.002 0.52 3.9 1.15 <0.1 0.018 0.25 1.2

F7 14/11/05 <0.05 0.5 0.02 <0.005 <0.02 <0.005 0.50 1.4 2.40 2.9 0.040 0.15 3.0

F2 14/11/05 <0.05 0.9 0.10 <0.005 <0.02 0.005 0.20 1.8 2.05 1.0 0.015 0.05 3.6

F3 14/11/05 <0.05 1.1 0.16 0.0450 <0.02 0.035 0.35 4.1 9.00 2.2 0.510 <0.05 3.9

HELENE PIT 
6/7 15/4/05

<0.05 1.0 <0.02 0.0001 0.0002 0.001 0.06 2.5 17.00 9.2 0.011 0.20 7.5

DAM 11 
20/04/05

<0.05 9.4 <0.02 0.0001 0.0003 0.001 0.44 1.6 1.80 13.0 0.069 0.15 15.6

DAM 9  
21/04/05

<0.05 0.8 <0.02 0.0002 0.0002 0.001 0.30 1.0 0.20 1.0 0.031 0.10 2.6

Territory Iron Data - Dewatering 2005
Helene Pit 6/7.  Analysis undertaken during 2005 dewatering.  
Effectively totally Groundwater.
Helene 11 Dam.  Analysis undertaken during 2005 dewatering.  
Effectively totally Groundwater.
Helene 9 Dam.  Analysis unaffected by 2005 dewatering.  Mainly 
rainwater run-off near surface + minor deep groundwater component.

Stagnant Stockpile Pool.  Pool within old ore stockpile.  Possibly 
largely rainwater.  Bright red colour but may be reflecting soil colour.
Helene 4 Open Pit.  Standing water in mine pit within low grade 
mineralisation.

Jasmine 1 Open Pit.  Standing water in mine pit.  Red-brown colour.

Thelma 2 Open Pit.  Clear standing water, dark grey Wildman 
Siltstone footwall.  Blue colour recorded. 

Jasmine.  Creek across road just before Jasmine. Diversion around 
mine disturbance.  Some mineralised Wildman Siltstone catchment.
Southern Frances Creek.  Frances Creek, upstream of ford, red 
colour, flowing. Equal proportions mineralised and unmineralised 
Tributary.  Mineralised catchment downstream of Helene 11 Dam.  
Drains old stockpiles. Flowing, slight greyish coloured water.

Open Pit Groundwater plus Rainwater.

Frances Creek.  Non mineralised catchment, drains Mundogie Fm. 
Greyish water.
Central Frances Creek.  Water hole in Frances Ck, no flow, but creek 
is flowing further upstream.  Dominantly unmineralised.
Ochre Hill North.  Wide swamp across road, little flow but large water 
body.  Unmineralised catchment area.

Stream Channel and Standing Water - mineralised

Surface Pond.  Upstream from F4, early wet season run-off from non-
mineralised (Iron) Wildman Siltstone.
Surface pond.  Helene Tailings Area, early wet season run-off from 
mineralised area.
Stream Channel and Standing Waters - basically unmineralised

Waterfall Gully, Helene Area.  Standing water in Waterfall Gully. 
Unmineralised Wildman Siltstone catchment.

IDENTIFICATION
Rainfall run-off Water

Surface pond.  Pristine completely undisturbed area, early wet season 
surface run-off water.
Helene 4 Dam.  Drains Wildman Siltstone and (mainly) Mundogie 
Sandstone.  Regional background.

PROJECT INFORMATION:
ANZECC DRINKING WATER GUIDELINES
ANZECC FRESH WATER TRIGGER VALUES
ANZECC LIVESTOCK TRIGGER VALUES

ELEMENTS
UNITS

DETECTION
METHOD

 



TERRITORY IRON LIMITED           FRANCES CREEK PROJECT  
   WASTE CHARACTER 

 
  13 

 
Table 2 Geochemical Data – All Waters  

Ni_F P_F Pb_F SO4 Sb_F Se_F Sr_F Si_F Th_F Tl_F U_F V_F Zn_F
mg/L mg/L µg/L mg/L µg/L µg/L mg/L mg/L µg/L µg/L µg/L mg/L mg/L
0.01 0.1 0.5 0.3 0.01 0.5 0.005 0.05 0.01 0.01 0.005 0.01 0.01

W/108I Various W/100M Calc W/100M W/100M W/108I W/108I W100M W/100M W/100M W/108I W/108I
Job No's: NTEL 05177 Waters; NTEL 05306 Waters; NTEL 04499 Dewatering 2005.  Project: Frances Creek Iron Ore

0.02 None 10 500 None 10 None None None None 20 None (3)
0.011 H None 3.4 H 9 L 11 H None None None 0.03 L 0.5 L 0.006 L 0.008 H

1 None 100 1000 None 20 None None None None 200 None 20
 SHORT DESCRIPTION

F1 14/11/05 <0.01 <0.1 7.00 1.5 0.10 0.4 0.005 14.7 nd 0.09 0.76 0.02 0.030

F6 14/11/05 <0.01 <0.1 0.29 0.6 0.15 0.2 0.005 3.7 nd 0.02 0.05 <0.01 <0.005

F5 14/11/05 0.05 <0.1 0.22 105 <0.05 0.2 0.055 7.0 nd 0.02 0.03 <0.01 0.195

F4 14/11/05 <0.01 <0.1 0.53 18.0 0.20 0.4 0.015 6.1 nd 0.02 0.17 <0.01 0.030

M2 13/12/05 0.00111 0.003 0.96 0.4 0.1 0.2 0.002 4.8 0.28 <0.01 0.133 0.0018 0.004

M3 13/12/05 0.00049 <0.1 0.52 1.4 <0.05 <0.2 0.004 3.0 0.10 <0.01 0.059 0.0006 0.002

M6 13/12/05 0.00176 <0.002 0.35 1.4 <0.05 <0.2 0.008 0.4 0.08 <0.01 0.085 0.0010 0.002

M5 14/12/05 0.00217 0.08 0.32 0.8 <0.05 <0.2 0.005 2.0 0.12 0.03 0.112 0.0017 0.005

M7 14/12/05 0.00061 <0.002 0.2 4.9 <0.05 <0.2 0.013 4.5 0.06 <0.01 0.066 0.0005 0.001

M8 14/12/05 0.00144 0.002 0.09 20.2 <0.05 0.8 0.022 3.5 0.05 <0.01 0.074 0.0007 0.002

M4 13/12/05 0.00148 <0.1 0.03 172.0 <0.05 4.8 0.100 4.4 0.02 <0.01 0.659 0.0004 0.000

M1 13/12/05 0.00406 0.028 0.3 0.9 0.05 <0.2 0.004 0.6 0.06 0.02 0.248 0.5000 0.006

F7 14/11/05 <0.01 <0.1 0.21 0.3 0.15 <0.2 <0.005 5.7 nd 0.01 0.13 <0.01 0.015

F2 14/11/05 <0.01 <0.1 0.20 3.6 0.20 <0.2 <0.005 10.6 nd 0.01 0.03 <0.01 0.010

F3 14/11/05 0.11 <0.1 0.33 75.0 <0.05 0.4 0.010 14.2 nd 0.47 3.11 <0.01 0.110

HELENE PIT 
6/7 15/4/05

0.00177 0.01 0.06 1.2 <0.05 <0.2 0.005 8 nd <0.01 0.05 0.0005 0.007

DAM 11 
20/04/05

0.00132 0.00001 0.19 12.6 <0.05 0.2 0.030 9 nd <0.01 0.06 0.0002 0.010

DAM 9  
21/04/05

0.00036 5E-06 0.05 0.4 <0.05 <0.2 0.006 9.2 nd 0.01 0.01 0.0002 0.001

Territory Iron Data - Dewatering 2005
Helene Pit 6/7.  Analysis undertaken during 2005 dewatering.  
Effectively totally Groundwater.
Helene 11 Dam.  Analysis undertaken during 2005 dewatering.  
Effectively totally Groundwater.
Helene 9 Dam.  Analysis unaffected by 2005 dewatering.  Mainly 
rainwater run-off near surface + minor deep groundwater component.

Stagnant Stockpile Pool.  Pool within old ore stockpile.  Possibly 
largely rainwater.  Bright red colour but may be reflecting soil colour.
Helene 4 Open Pit.  Standing water in mine pit within low grade 
mineralisation.

Jasmine 1 Open Pit.  Standing water in mine pit.  Red-brown colour.

Thelma 2 Open Pit.  Clear standing water, dark grey Wildman 
Siltstone footwall.  Blue colour recorded. 

Jasmine.  Creek across road just before Jasmine. Diversion around 
mine disturbance.  Some mineralised Wildman Siltstone catchment.
Southern Frances Creek.  Frances Creek, upstream of ford, red 
colour, flowing. Equal proportions mineralised and unmineralised 
Tributary.  Mineralised catchment downstream of Helene 11 Dam.  
Drains old stockpiles. Flowing, slight greyish coloured water.

Open Pit Groundwater plus Rainwater.

Frances Creek.  Non mineralised catchment, drains Mundogie Fm. 
Greyish water.
Central Frances Creek.  Water hole in Frances Ck, no flow, but creek 
is flowing further upstream.  Dominantly unmineralised.
Ochre Hill North.  Wide swamp across road, little flow but large water 
body.  Unmineralised catchment area.

Stream Channel and Standing Water - mineralised

Surface Pond.  Upstream from F4, early wet season run-off from non-
mineralised (Iron) Wildman Siltstone.
Surface pond.  Helene Tailings Area, early wet season run-off from 
mineralised area.
Stream Channel and Standing Waters - basically unmineralised

Waterfall Gully, Helene Area.  Standing water in Waterfall Gully. 
Unmineralised Wildman Siltstone catchment.

IDENTIFICATION
Rainfall run-off Water

Surface pond.  Pristine completely undisturbed area, early wet season 
surface run-off water.
Helene 4 Dam.  Drains Wildman Siltstone and (mainly) Mundogie 
Sandstone.  Regional background.

PROJECT INFORMATION:
ANZECC DRINKING WATER GUIDELINES
ANZECC FRESH WATER TRIGGER VALUES
ANZECC LIVESTOCK TRIGGER VALUES

ELEMENTS
UNITS

DETECTION
METHOD
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Table 2 Geochemical Data – All Waters – Page 4 
50  (250) Guideline Health Value in units defined.  Value in brackets is aesthetic, not a health value.  

0.0034    H, M, L

ECL

Value in units shown.  High, Moderate and Low reliability Trigger Values for metals and 
radicals.  These are largely based on non-arid area data and do not take into account geographic 
conditions.  They are also commonly based on organisms not endemic to the Frances Creek 
locality.  For arid areas many (most) of these trigger values are probably inappropriate.

Environmental Concern Level.  Insufficient data to define trigger values.  Warrants investigation 
for cause and effects.
Values that exceed Guideline or Freshwater Trigger values, but not considered anomalous in the 
Frances Creek environmental setting.
Values considered possibly Geochemically and/or Environmentally anomalous for the Frances 
Creek environmental setting.  

 
 
 
 


