
 

 

 

Quarterly Reports for September Quarter 2017 

 

 

• American Pacific Borate and Lithium began trading on the ASX following an over-subscribed IPO 

of $15m at $0.20/share  

• Confirmatory drilling program progressed during the Quarter 

o four of 14 planned drill holes into the historic colemanite resource completed 

o one lithium brine target drill hole completed 

o four drill rigs currently operating on site 

o core from initial drill holes currently being geochemically assessed with results expected 

progressively from early November 2017 

• Positive Scoping Study Progress Updated Work including; 

o A Scoping Study progressing on a-two phase boric acid operation 

o Lithium by-product studies progressing in parallel 

o Low pre-production capex targeted  

o Work has commenced to optimise best case processing flowsheet 

o Lithium testworks to be included into an optimisation study 

o Maiden JORC Compliant Mineral Resource Estimate and Scoping Study remain on track for 

completion in Q4 2017. 

• Corporate 

o Respected borate and lithium industry veteran Jerry Aiken appointed Strategic Advisor  

o Cash balance of $12.2m at 30 September 2017 

 

 

American Pacific Borate and Lithium (ASX:ABR) (“APBL” or the “Company”) is pleased to release its Quarterly Activities 

Report covering progress on its 100%-owned Fort Cady Borate and Lithium Project (the “Project”) located in Southern 

California, USA and Appendix 5B for the period ending 30 September 2017. 
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Drilling Program 

A confirmatory drilling program commenced during the quarter and continues at pace with four drill rigs currently 

operating on site. 

 

Multiple zones of elevated boron and lithium were intersected in the first two completed drill holes over a broad 60m 

interval in the previously delineated colemanite horizon.  The presence of both elements in drill holes 17FTCBL008 and 

17FTCBL009 have been confirmed with a handheld Laser Induced Breakdown Spectroscopy (LIBS) device (refer ASX 

Release dated 3 October 2017 and 5 October 2017). 

 

With stronger than anticipated lithium levels being recorded by the LIBS, the Company is fast tracking metallurgical 

testwork designed to determine the optimum method to extract both lithium and boric acid from the colemanite 

horizon.  The testworks are expected to be completed once the core is assayed.  Preliminary results will assist the 

Company with planning of a considerably larger test work program focused on optimising the process design leading 

into pilot-scale test works in Q1 CY18. 

 

As at 26 October 2017, four drill holes have been completed as part of a broader 14 drill hole program focused on 

confirming the historic colemanite resource (Figure 1).  Drilling has commenced on additional holes. 

 

All drill holes in the current 14 drill hole program are expected to be completed within Q4 2017. 

 

Assay results are expected to be progressively received from early November 2017. 

 

 

Figure 1 : Map showing location of completed (purple dots) and planned (red & blue dots) borate-lithium resource drill holes. 
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Lithium Brines Exploration Program 

The first of six drill holes for 2,600m has been completed on the Lithium Brines Exploration Program at the Project.  This 

program will be completed using reverse circulation percussion drilling (Figure 2).  Drill hole collar locations have been 

selected to test multiple fault zones across the Hector Extension Lithium Project that are considered prospective for 

lithium enriched brines. 

 

Historical brine sampling within the borate formations, which is located at the margin of the former playa lake sub-

basin, recorded lithium concentrations of 91 ppm.  Importantly, the ambient brines within the area have low magnesium 

levels which is critical for the production of lithium salts as magnesium adds complications to recoveries of commercially 

saleable lithium. 

 

The Company is testing the hypothesis that greater concentrations of lithium will be located towards the basin centre.  

This is where major faults are located that would tap potential lithium source rocks located at depth and through which 

ground waters would migrate upwards.  These structures would also be sites along which gravitational migration of 

brines containing the more mobile element such as lithium would move towards from the basin margin. 

 

  

Figure 2.  Location of completed (purple dot) and planned lithium brine drill holes (green dots). Drill hole locations centred on fault 

structures interpreted to act as conduit to hydrothermal brines. 

 

Geotechnical Studies 

The Company has completed a cored drill hole 17FTCGT0001 for geotechnical studies focused on assessing the potential 

for underground mining operations within higher grade colemanite zones. 
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Figure 3 Three drill rigs operating at the Fort Cady project with the pilot plant in the background. 

 

Boric Acid Operation Scoping Study 

Please refer to ASX Announcement ɈABR delivers positive Scoping Study progress updateɉ 12 October 2017 for full 

details of the Scoping Study progress update and Cautionary Statements pertaining to the Scoping Study.  

 

During the Quarter the Company engaged Minneapolis based engineering and environmental consulting company Barr 

Engineering Co. (“Barr”) and mineral processing expert consultant Mr Mike Rockandel to manage its mineral processing 

program.  Barr and Mr Rockandel have extensive experience in process testwork, pilot plants, process design and 

engineering in a number of commodities including borates and soda ash.  Work to date has utilised the 33 historic drill 

holes, 17 production wells, pilot plant operations, laboratory-derived data and previous feasibility and engineering 

studies to evaluate commercial processing of colemanite ore with the goal of providing a process concept.  As part of 

the work program, Barr and Mr Rockandel will deliver flow sheets, mass balances, reagent consumption estimates, 

process plant operational cost estimates and capital expenditure estimates. 

 

The Fort Cady Project has the two key Land Use Permits and an Environmental Impact Statement / Environmental Impact 

Report for the production of 90,000 tons per annum of boric acid.  The Company is basing the Scoping Study on 

feasibility studies and operational parameters used by previous owners to gain the aforementioned permits.  APBL is 

also evaluating scaling-up the production rate to be more in line with the broader potential that the Company believes 

the Project holds.  The initial boric acid Scoping Study will not consider adding a lithium circuit given time constraints 

with respect to lithium testworks and the Company’s desire to release some financial metrics on the Project.  The results 

of the lithium testworks are expected to be included into an optimisation study.  

 

Historical records identify multiple mineral processing options  

The Company’s consultants have reviewed historical information on mineral processing for the Fort Cady Project and 

identified several potential mineral process flowsheets for the production of boric acid.  Simple mass and energy 

balances have been modelled in METSIMTM for each option and Class 5 operating costs projected.  Two of the process 

designs have been short-listed for more detailed engineering studies, including flow sheet optimisation and estimation 

of capital and operating expenses. 
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Preliminary process designs and Opex estimates highlight potential for high operating margins  

The separation of boric acid from impurities will be performed by two-stage cooling crystallisation, either via cooling 

ponds (ɈOption 1Ɉ) or mechanical cooling (ɈOption 2ɉ).  The respective flow sheets are shown in Figures 5 & 6  and the 

key operating metrics and operating costs for the two options are detailed in Table 1.  The process flow sheets for both 

options are very similar and it is envisaged the process design will consist of the following steps: 

1. Acid in-situ solution mining using heated (58°C) weakly acidic solution (4% HCl) 

2. Cooling to produce crude boric acid crystals 

3. Collection, de-watering and re-dissolution of the crude crystals to produce a concentrated boric acid solution 

4. Cooling recrystallisation of pure boric acid 

5. Crystal de-watering and drying 

6. Solvent extraction (SX) to recover soluble boric acid from the crude crystallisation step 

7. Regeneration of the injection solution by sulphuric acid acidification of the SX reject solution (raffinate) 

8. De-watering and disposal of the gypsum stream 

 

Modest acid consumption underpins potential for high operating margins 

A key operational and financial advantage of the proposed process design for Fort Cady is modest acid consumption. 

Sulphuric acid (“H2SO4”) consumption is estimated at 0.55t per tonne of boric acid produced while the consumption of 

purchased hydrochloric acid (“HCl”; 35% strength) is 0.09t per tonne of boric acid produced.  Total consumption of HCl 

during solution mining is estimated at 1.16t per tonne of boric acid however 94% is regenerated by reacting the less 

expensive reagent H2SO4 with calcium chloride (CaCl2).  

 

Table 1. Key operating metrics and C1 operating costs for process design options. 

Operating cost item Unit of 

Measure 

Option 1 Option 2  
Cooling ponds Mechanical cooling  

Quantity $/t BA Quantity $/t BA 

Natural Gas mscf 214,524 9.20 393,096 16.85 

Electricity MWh 31,755 46.68 52,560 77.25 

Water mgpy 42,600 4.18 49,459 4.85 

SX Solvent gpy 4,761 0.59 - - 

Hydrochloric Acid tpa 6,807 20.85 6,683 20.47 

Sulfuric Acid tpa 44,578 81.90 44,579 81.90 

Gypsum / Calcite to TSF tpa 100,847 6.17 100,847 6.17 

Maintenance Materials   18.37  18.37 

Product freight to port   15.00  15.00 

All labour   121.71  121.71 

Miscellaneous   20.00  20.00 

  $    345 $    383 

Key inputs (US$): Natural gas $3.50/mscf; Electricity: $120/MWh; Water: $8/mgal; SX solvent: 

$10/gal; HCl: $250/t; H2SO4: $150/t; Waste movement to TSF: $5/wt; Acid prices are ABR internal 

estimate based on retail pricing. 

 

North American boric acid prices are estimated at between US$800 to US$1,000 per tonne (Source: Roskill Boron: Global 

Industry Markets and Outlook, 2015, 13th edition). 
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Initial Capital Expenditure Target  

Based on the two options for the flow sheet, the Company continues to target pre-production capital expenditure for 

commercial boric acid production in the range of US$80m to US$90m (including 25% contingency).  Capital expenditure 

for expanded production scenarios will be evaluated as part of the Scoping Study.  For more information please refer 

to the ASX Announcement titled “ABR delivers positive Scoping Study progress update” released on 12 October 2017.  

 

Scoping Study Timeline  

The Company continues working towards the release of a maiden JORC Compliant Mineral Resource Estimate (MRE) in 

Q4 2017.  The completion of the MRE will enable the release of the Scoping Study that is also being targeted for 

completion and release in Q4 2017.  As noted during the quarter, the Company is likely to include the results of lithium 

testworks in an optimisation study prior to commencing work on the Definitive Feasibility Study and construction ready 

activities. 

 

Corporate Activities 

A Strategic Advisor with deep industry expertise, Mr Jerry Aiken was appointed during the Quarter in support of 

developing the Fort Cady Project. Mr Aiken is a borate and lithium industry veteran with over 45 years industry 

experience.  He has been involved in most major borate and lithium projects across the world during this period.  Based 

in Tucson, Arizona, in close proximity to the Company’s Fort Cady Project his deep experience and networks will be of 

considerable value to the Company as it looks to progress the Project. 

 

An industrial minerals expert Mr Aikens spent nearly 30 years in the Rio Tinto Borates Exploration Group in California.  

Since leaving Rio Tinto Borates, Mr Aiken has consulted with SRK Consulting, one of the largest independent mining 

consulting practices, to various base, precious and primarily ‘industrial minerals’ projects throughout the world. 

 

Mr Aiken holds a degree in geology from Western Michigan University, is a registered professional geologist and an SME 

Registered Member.  He is a QP for NI 43-101 and a CP for JORC Reporting. 

 

Cash on hand was $12.2m at 30 September 2017. 

 
 

For further information contact: 

Anthony Hall   Simon Hinsley, NWR Communications  Charlie Bendon, Tamesis Partners 

Executive Director  Investor Relations – APAC   Investor Relations – Europe 

Ph: +61 417 466 039  Ph: +61 401 809 653    Ph: +44 7968 167030 

 

Competent Persons Statement 

The information in this release that relates to Exploration Results is based on information prepared by Mr Louis Fourie, 

P.Geo of Terra Modelling Services. Mr Fourie is a licensed Professional Geoscientist registered with APEGS (Association 

of Professional Engineers and Geoscientists of Saskatchewan) in the Province of Saskatchewan, Canada and a 

Professional Natural Scientist (Geological Science) with SACNASP (South African Council for Natural Scientific 

Professions).  APEGS and SACNASP are a Joint Ore Reserves Committee (JORC) Code ‘Recognized Professional 

Organization’ (RPO).  An RPO is an accredited organization to which the Competent Person (CP) under JORC Code 

Reporting Standards must belong in order to report Exploration Results, Mineral Resources, or Ore Reserves through 

the ASX.   Mr Fourie has sufficient experience which is relevant to the style of mineralisation and type of deposit under 

consideration and to the activity which they are undertaking to qualify as a CP as defined in the 2012 Edition of the JORC 

Australasian Code for Reporting of Exploration Results, Mineral Resources and Ore Reserves.  Mr Fourie consents to the 

inclusion in the release of the matters based on their information in the form and context in which it appears. 
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About American Pacific Borate and Lithium Limited 

American Pacific Borate and Lithium Limited is focused on advancing its 100%-owned Fort Cady Boron and Lithium 

Project located in Southern California, USA (Figure 4).  Fort Cady is a highly rare and large colemanite deposit with 

substantial lithium potential and is the largest known contained borate occurrence in the world not owned by the two 

major borate producers Rio Tinto and Eti Maden.  

 

The Project has a historical non-JORC mineral estimate of 115Mt at 7.4% B2O3 or 13.2% H3BO3 (boric acid) equivalent (5% 

B2O3 cut off) including 69Mt at 9% B2O3 and 16% H3BO3 (7% B2O3 cut off).  More than US$50m has historically been spent 

at Fort Cady, including resource drilling, metallurgical test works, well injection tests, permitting activities and substantial 

pilot-scale test works.   

 

The Fort Cady Project can quickly be advanced to construction ready status due to the large amount of historical drilling, 

downhole geophysics, metallurgical test work, pilot plant operations and feasibility studies completed from the 1980’s 

to early 2000’s.  33 resource drill holes and 17 injection and production wells were previously completed and used for 

historical mineral estimates, mining method studies and optimising the process design.  Financial metrics were also 

estimated which provided the former operators encouragement to commence commercial-scale permitting for the 

Project.  The Fort Cady project was fully permitted for construction and operation in 1994.  The two-key land use permits 

and Environmental Impact Study remain active and in good standing. 

 

Although pilot plant activities can commence immediately one of the Company’s primary goals is to accelerate the 

development pathway for the Fort Cady Project with the target of being construction ready in CY18.  In the interim a 

simple and low-cost flow-sheet is proposed with a focus on producing boric acid on-site. 

 

www.americanpacificborate.com  

 

  

Figure 4: Location of the Fort Cady Borate and Lithium Project, California USA. 

 

http://www.americanpacificborate.com/
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Figure 5. Process flow sheet highlighting mass balances for Option 1: Cooling ponds 

 

 

Figure 6. Process flow sheet highlighting mass balances for Option 2: Mechanical cooling



 

 

The JORC Code, 2012 Edition – Table 1 

Section 1 Sampling Techniques and Data 

(Criteria in this section apply to all succeeding sections.) 

Criteria JORC Code explanation Commentary 

Sampling 

techniques 

• Nature and quality of sampling (eg cut channels, random chips, or specific specialised industry 
standard measurement tools appropriate to the minerals under investigation, such as down 
hole gamma sondes, or handheld XRF instruments, etc). These examples should not be taken as 
limiting the broad meaning of sampling. 

• Include reference to measures taken to ensure sample representivity and the appropriate 
calibration of any measurement tools or systems used. 

• Aspects of the determination of mineralisation that are Material to the Public Report. 

• Lƴ ŎŀǎŜǎ ǿƘŜǊŜ ΨƛƴŘǳǎǘǊȅ ǎǘŀƴŘŀǊŘΩ ǿƻǊƪ Ƙŀǎ ōŜŜƴ ŘƻƴŜ ǘƘƛǎ ǿƻǳƭŘ ōŜ ǊŜƭŀǘƛǾŜƭȅ ǎƛƳǇƭŜ όŜƎ 
ΨǊŜǾŜǊǎŜ ŎƛǊŎǳƭŀǘƛƻƴ ŘǊƛƭƭƛƴƎ ǿŀǎ ǳǎŜŘ ǘƻ ƻōǘŀƛƴ м Ƴ ǎŀƳǇƭŜǎ ŦǊƻƳ ǿƘƛŎƘ о ƪƎ ǿŀǎ ǇǳƭǾŜǊƛǎŜŘ ǘƻ 
ǇǊƻŘǳŎŜ ŀ ол Ǝ ŎƘŀǊƎŜ ŦƻǊ ŦƛǊŜ ŀǎǎŀȅΩύΦ Lƴ ƻǘƘŜǊ ŎŀǎŜǎ ƳƻǊŜ ŜȄǇƭŀƴŀǘƛƻƴ may be required, such 
as where there is coarse gold that has inherent sampling problems. Unusual commodities or 
mineralisation types (eg submarine nodules) may warrant disclosure of detailed information. 

HISTORICAL 

• No historic procedures or flow sheets were sighted that explain the historic 
drilling and sampling processes completed at the Fort Cady project. 

• Discussions held with Pamela A.K. Wilkinson who was an exploration geologist for 
Duval at the time of drilling and sampling highlight that drilling through the target 
zone was completed via HQ diamond drilling techniques and drill core recovery 
was typically very good (Wilkinson, 2017).  

• Sampling through the logged evaporate sequence was completed based on 
logged geology and geophysics. Sample intervals vary from 0.1 ft to 15 ft and 
sample weights varied accordingly. 

• Drilling through the overburden material was completed using a rotary air blast 
(RAB) drilling technique with samples taken from cuttings every 10 ft. 
 
MODERN ABR PROGRAM 

• A SciApps Z-300 field portable LIBS analyser is currently being used during the 
program for drilling and sampling control. To date this has been used on core 
from the 17FTCBL0009 hole, with a sample interval of every 1/10th of 1ft. The 
device was calibrated with field blanks and standard settings as instructed by the 
manufacturer.  

• A full suite of modern logging, including standard geological, geomechanical, and 
density sampling will be undertaken on each core recovered during the program.  

• Subject to the performance of LIBS, zones of mineralisation will be identified, and 
prioritised for sampling (HQ core cut in half), into a maximum of 1ft composite 
samples and sent to ALS Minerals in Reno, Nevada for assay. Care is to be taken 
specifically to ensure appropriate sampling of lithology to better determine host 
units of Lithium versus Boron. In that case, sample composites may be less than 
1ft. 

Drilling techniques • Drill type (eg core, reverse circulation, open-hole hammer, rotary air blast, auger, Bangka, 
sonic, etc) and details (eg core diameter, triple or standard tube, depth of diamond tails, face-
sampling bit or other type, whether core is oriented and if so, by what method, etc). 

HISTORICAL 

• Drilling through the overburden sequence was completed using rotary air blast 
(RAB) drilling technique. 

• Drilling through the evaporate sequence / target zone was completed using HQ 
diamond core. 



 

 

Criteria JORC Code explanation Commentary 

Drill sample 

recovery 

• Method of recording and assessing core and chip sample recoveries and results assessed. 

• Measures taken to maximise sample recovery and ensure representative nature of the samples. 

• Whether a relationship exists between sample recovery and grade and whether sample bias 
may have occurred due to preferential loss/gain of fine/coarse material. 

• Drill core recovery has been reported by Duval geologists to be excellent (95%-
100%). 

• Drill core recovery was not routinely recorded. 

• Geologists highlighted areas of poor recovery during geological logging by making 
comment within the geological log at the appropriate drill hole intervals. 

• A review of the limited amount of drill core that is stored at site indicates drill 
core recovery was good. Refer to Appendix E for pictures of drill core. 
 
MODERN ABR PROGRAM 

• Drilling is being completed in stages, with the tophole portion being drilled by 
rotary air blast methodology, and the bottom, key ore bearing horizon being 
diamond cored to a HQ size. 

• Emphasis of the program involves hole integrity of the tophole section, dealt with 
by the use of 6inch and 4inch steel casing, and bottom hole recovery of core via 
conservative drilling practices 

• To date the core recovery has been very good of both the fine grained clay 
sequence and evaporitic sequences that could host lithium and boron 
mineralisation. 

• Recovery is recorded through the logging and observation process and reviewed 
on a hole by hole basis to ensure continuous improvement of recovery of 
potentially mineralised sections of core. 

• The specific intention of the program is to recover all discrete lithologies to better 
evaluate the relationship between potentially mineralised sequences and their 
host units. There is no bias in recovery for one host versus any other. 



 

 

Criteria JORC Code explanation Commentary 

Logging • Whether core and chip samples have been geologically and geotechnically logged to a level of 
detail to support appropriate Mineral Resource estimation, mining studies and metallurgical 
studies. 

• Whether logging is qualitative or quantitative in nature. Core (or costean, channel, etc) 
photography. 

• The total length and percentage of the relevant intersections logged. 

HISTORICAL 

• Geological logging was completed on every drillhole. 

• Geological logs for all drill holes have been observed and are held by APBL. 

• Downhole geophysical logs (Gamma Ray Nuetron logs) were completed on each 
of the Duval exploration drill holes. Calibration procedures are unknown. 

• Downhole density logs were completed on select drill holes (DHB1, DHB3, DHB7, 
DHB8) 
 
MODERN ABR PROGRAM 

• Geological, geomechanical and geochemical (in terms of LIBS), are being 
completed on every drillhole 

• Downhole geophysical logs, being at minimum, Gamma Ray and Induction with a 
Caliper, are being acquired on each of the boron core holes. As the program 
progresses, the core holes may be logged with additional downhole geophysical 
tools, though this is subject to hole conditions and pricing. 

• Calibration procedures for the downhole geophysical tools are performed by the 
contractor as per industry standards. 

• Logging across the various techniques can be classed as both qualitative and 
quantitative. 

• All core is logged and photographed according to standard procedures referred to 
above, and relevant intersections are included in that gross logged sequence. 

Sub-sampling 

techniques and 

sample preparation 

• If core, whether cut or sawn and whether quarter, half or all core taken. 

• If non-core, whether riffled, tube sampled, rotary split, etc and whether sampled wet or dry. 

• For all sample types, the nature, quality and appropriateness of the sample preparation 
technique. 

• Quality control procedures adopted for all sub-sampling stages to maximise representivity of 
samples. 

• Measures taken to ensure that the sampling is representative of the in situ material collected, 
including for instance results for field duplicate/second-half sampling. 

• Whether sample sizes are appropriate to the grain size of the material being sampled. 

HISTORICAL 

• Drill core was transported from site to the Duval office in Tucson, Arizona. 

• Following a review of logging and geophysical data, prospective zones were 
identified and drill core was marked for sampling. 

• Drill core was halved and then one half was halved again. 

• The procedure used for obtaining a ¼ core sample is currently unknown. A review 
of limited drill core present on site (DBH16) highlights that the core was cut using 
a diamond saw. 

• No evidence to date has been observed that duplicate samples were taken. 

• The entire ¼ core sample was crushed and split to obtain a sample for analysis. 
The crushing process, splitting process, size of crushed particles and amount of 
sample supplied to laboratory for analysis are unknown.  



 

 

Criteria JORC Code explanation Commentary 

Quality of assay 

data and 

laboratory tests 

• The nature, quality and appropriateness of the assaying and laboratory procedures used and 
whether the technique is considered partial or total. 

• For geophysical tools, spectrometers, handheld XRF instruments, etc, the parameters used in 
determining the analysis including instrument make and model, reading times, calibrations 
factors applied and their derivation, etc. 

• Nature of quality control procedures adopted (eg standards, blanks, duplicates, external 
laboratory checks) and whether acceptable levels of accuracy (ie lack of bias) and precision 
have been established. 

• Historic analytical procedures and associated quality control and quality 
assurance completed by Duval are unknown. 

• Discussions held with Pamela A.K. Wilkinson, who was an exploration geologist for 
Duval at the time of drilling and sampling, indicate that Duval had internal quality 
control and quality assurance procedures in place to ensure that assay results 
were accurate.  

• In excess of 3,000 samples were analysed by Duval at either their Tucson, West 
Texas (Culberson Mine) or New Mexico (Duval Potash mine) laboratories. 
Elements analysed for were Al, As, Ba, B2O3, CO3, Ca, Fe, K, Li, Pb, Mo, Mg, Na, Rb, 
S, Si, Sr, Ti, Zn, Zr. 

• Mineralogy was identified from XRF analysis. XRF results were reportedly checked 
against logging and assay data (Wilkinson, 2017).  
 
MODERN ABR PROGRAM 

• All drillcore selected for sampling is sawn in half, and a sample length of a 
maximum of 1ft is put into an individual sample bag. Care is taken to ensure that 
there is no inappropriate mixing of lithology to ensure representative samples of 
mineralisation style can be detected (as related to lithology). 

• Samples are sent to ALS Minerals in Reno, Nevada where complete suite of 
analysis is undertaken to detect the same elements as Duval targeted (see above), 
with the extension of modern techniques being applied. 

• Quality control procedures used include the usage of regular and random 
blanks/staandard samples in line with standard industry practice to meet code 
compliance for future reporting purposes. This establishes an acceptable level of 
accuracy and QA/QC. 

• The procedures and methodology for analysis offered by ALS Minerals offers a 
higher standard of accuracy than historical procedures as a result of technology 
and process improvements over time. 

• A SciApps Z-300 field portable LIBS analyser is being used for drilling and sampling 
control. Samples, selected on the basis of the LIBS profile, are to be sent to ALS 
Minerals Laboratory in Reno, Nevada for full assay and subsequent analysis. 
Samples are measured singularly, every 1/10th of 1ft, across the entire HQ core 
recovered from the 17FTCBL0009 location. The device was calibrated using 
manufacturer standard settings and blanks. 

• The accuracy of the SciApps Z-300 field portable LIBS analyser has been partially 
demonstated by other users, such as Lithium Australia (see various ASX releases), 
and in the case of this program, is to be further tested by the comparison with 
assay results that will be produced by ALS Minerals. In this sense, the LIBS 
analyser is a qualitative tool, as opposed to a truly quantitative measurement 
device versus traditional assays.  This is considered to be in line with best practice 
industry practice. 



 

 

Criteria JORC Code explanation Commentary 

Verification of 

sampling and 

assaying 

• The verification of significant intersections by either independent or alternative company 
personnel. 

• The use of twinned holes. 

• Documentation of primary data, data entry procedures, data verification, data storage 
(physical and electronic) protocols. 

• Discuss any adjustment to assay data. 

HISTORICAL 

• Verification of significant intersections by independent or alternative company 
personnel has not been completed.  

• The majority of drill core has been discarded and verification of results from the 
remaining drill core is not possible. 

• Data entry, data verification and data storage processes are unknown. 

• Hard copy assay reports, geological logs and geophysical logs have been sourced 
and are stored with APBL. 
 
MODERN ABR PROGRAM 

• Verification of singnificant intersections is undertaken geochemically, via the 
sampling of core and processing by ALS Minerals in Reno, Nevada. Currently no 
final reliance is placed on observations by any company personnel in the field. 
That is, there is no quantitative assessment of grade made by any person in ABR. 

• The program will involve the drilling of three twin holes to test older reported 
mineralisation.  

• Drill core is stored in industry standard wax proof boxes. The core is sampled (cut 
in half), via a rock saw and half is sent to the geochemical lab, and half is retained 
in the box for further assessment or repeat assessment as deemed necessary in 
the future. 

• All data provided by the process of evaluation (be it onsite logging or third party 
assessment such as assay), is stored digitally by the company in a secure database 
routinely backed up. 

• Data entry is verified by multiple reviews of any given product (geological logging, 
assay data, geophysical downhole data and similar), prior to final acceptance and 
storage. 

• No adjustments have been made to any assay data. 



 

 

Criteria JORC Code explanation Commentary 

Location of data 

points 

• Accuracy and quality of surveys used to locate drill holes (collar and down-hole surveys), 
trenches, mine workings and other locations used in Mineral Resource estimation. 

• Specification of the grid system used. 

• Quality and adequacy of topographic control. 

HISTORICAL 

• No procedural documentation sighted regarding historic surveying procedure of 
drillhole collars. Surveying procedure used and associated accuracy is unknown. 
Checks by PT GMT Indonesia in 2015 on collar coordinates highlighted differences 
in excess of 50 ft in easting and northing locations were present for drill holes 
DBH7, DBH18, DBH20, DBH25, DBH26, DBH31, DBH33 and DBH34. 

• A total of 21 drill holes do not have surveyed collar elevations (DHB18, DHB19, 
DHB20, DHB21, DHB22, DHB23, DHB24, DHB25, DHB26, DHB27, DHB28, DHB29, 
DHB30,DHB31, DHB32, DHB33, DHB34, P2, P3, P4 and P5). These drill holes have 
been currently assigned an elevation from Google Earth. 

• No downhole surveys are present for Duval exploration drill holes (DHB series of 
drill holes). Downhole surveys for some production / injection drill holes were 
completed (SMT1, SMT2, SMT6, P5, P6 and P7). A review of this data highlights 
that significant deviation of the drill holes has not occurred and the end of drill 
hole position compares favourably (within 10 m) with the drill hole collar location. 
The exception is drillhole P5 where the end of this planned vertical drill hole is 
situated approximately 40 m laterally from the drill hole collar position. 
 
MODERN ABR PROGRAM 

• Drill hole collar locations, provided in Table 2, were surveyed prior to drilling with 
a hand held GPS accurate to +/- 1m horizontal resolution. Final hole surveys will 
be undertaken to ensure accuracy in both horizontal and vertical resolution 
(topography), suitable for modelling to produce a JORC compliant Mineral 
Resource Estimate. At this stage, the topographic data is deemed acceptable via 
the measurement mechanism used. 

• The geospatial survey co-ordinates used by the company are UTM Zone 11 S, on a 
NAD 83 datum. 

• Downhole surveys are completed using modern technology, which involves 
continuous calibration to assure accuracy is within an acceptable range. 

Data spacing and 

distribution 

• Data spacing for reporting of Exploration Results. 

• Whether the data spacing and distribution is sufficient to establish the degree of geological and 
grade continuity appropriate for the Mineral Resource and Ore Reserve estimation procedure(s) 
and classifications applied. 

• Whether sample compositing has been applied. 

HISTORIC 

• Historic drilling was undertaken on irregular spacing in multiple directions. 

• The final determination to proceed with a pilot plant saw the drilling of closely 
spaced holes for the purposes of production. 
 
MODERN ABR PROGRAM 

• Drilling is completed on a 800 ft grid spacing. Drill holes are drilled vertically. 

• Drilling on an 800 ft spacing is appropriate to define the approximate extents and 
thickness of the evaporite sequence. Infill drilling will be required to accurately 
define the true extents, thickness and grade of mineralisation within the deposit. 

• Mineralised sections of drill core have a similar thickness in adjacent drill holes 
and significant variability in thickness is not expected on a local scale.  

• The spacing of the drilling is being completed with full input from the third party 



 

 

Criteria JORC Code explanation Commentary 

Competent Person being utilised to produce the model and verify a potential 
resource under the JORC (2012) code. It is considered appropriate at this time, 
though further drilling may still be needed to advance the resource in any 
category in line with standard industry practice (progression through from 
resource declaration to DFS). 

Orientation of data 

in relation to 

geological 

structure 

• Whether the orientation of sampling achieves unbiased sampling of possible structures and the 
extent to which this is known, considering the deposit type. 

• If the relationship between the drilling orientation and the orientation of key mineralised 
structures is considered to have introduced a sampling bias, this should be assessed and 
reported if material. 

HISTORICAL 

• The orientation of sampling did achieve relative certainty such that a pilot plant 
was successfully installed on the site. 

• The relationship between sampling orientation and key mineralised structures is 
considered acceptable froma  historical perspective 
 
MODERN ABR PROGRAM 

• Exploration drilling was completed on a 800 ft grid spacing. Drill holes are being 
drilled vertically and intersect the relative flat lying deposit close to perpendicular 
to the dip of the deposit. The southwest margin of the deposit is quite sharp and 
is considered fault controlled.   

• The modern program will further assess the thickness of the mineralised 
sequence as per current assay standards, the effects (if any) of lithology on the 
distribution of lithium and boron, and whether sedimentological models could 
predict a thickening of the sequence. Combined with an appropriate spacing, this 
will ensure a lack of bias in any sampling of any possible structures. 

Sample security • The measures taken to ensure sample security. HISTORICAL 

• Sample security measures during transport and sample preparation are unknown. 
 
MODERN ABR PROGRAM 

• Secured transport of samples to the assay laboratory is standard practice in the 
industry and adhered to on this program; 

• No site personnel have access to the samples once they are placed in bags and 
sealed.  

• Samples are taken offsite within 48 hours of being bagged  

Audits or reviews • The results of any audits or reviews of sampling techniques and data. HISTORICAL 

• No details sighted on any previous sampling reviews or audits. 
 
MODERN ABR PROGRAM 

• No audit has been undertaken, standards and procedures are reviewed on a tri-
weekly basis and their application to the program checked by company 
representatives to ensure contractors adhere to minimum standards. 

 



 

 

Section 2 Reporting of Exploration Results 

(Criteria listed in the preceding section also apply to this section.) 

Criteria  Commentary 

Mineral tenement 

and land tenure 

status 

• Type, reference name/number, location and ownership including agreements or material issues 
with third parties such as joint ventures, partnerships, overriding royalties, native title interests, 
historical sites, wilderness or national park and environmental settings. 

• The security of the tenure held at the time of reporting along with any known impediments to 
obtaining a licence to operate in the area. 

• The APBL project area consists of approximately 4,409 acres of which 240 acres are 
patented lands owned by Fort Cady (California) Corporation; 269 acres of patented 
property with surface rights held by Fort Cady (California) Corporation and mineral 
rights held by the State of California; 2,380 acres of unpatented mining claims held 
by Fort Cady (California) Corporation; and 1,520 acres of unpatented mining claims 
leased by Fort Cady (California) Corporation from Elementis Specialties Inc., owner 
and operator of the Hector Mine, an adjoining industrial mineral facility. In 
addition, 100 acres of unpatented mill claims are held by the Company which is 
designated for water wells. APBL intend to increase its land tenure by 464 acres via 
negotiations with Southern California Edison.  
The below table lists the land titles which cover the !t.[Ωǎ Fort Cady project and 
surrounding exploration regions: 

 



 

 

Criteria  Commentary 

Exploration done 

by other parties 

• Acknowledgment and appraisal of exploration by other parties. • Commencement of exploration activities in the Hector Basin occurred in the early 
мфслΩǎΣ ǿƘŜƴ ŜȄǇƭƻǊŀǘƛƻƴ ŎƻƳǇŀƴƛŜǎ ǊŜŀƭƛǎŜŘ ǘƘŀǘ ǘƘŜ IŜŎǘƻǊ .ŀǎƛƴ ƘŀŘ ŀ ǎƛƳƛƭŀǊ 
geological setting to the Kramer Basin to the northwest that hosted the massive 
Boron deposit. Discovery of the Fort Cady borate deposit occurred in 1964 when 
Congdon and Carey Minerals Exploration Company found several zones of 
colemanite, at depths of 400 m to 500 m below surface.  

• 5ǳǊƛƴƎ ǘƘŜ ƭŀǘŜ мфтлΩǎ ǘƘŜ 5ǳǾŀƭ /ƻǊǇƻǊŀǘƛƻƴ ōŜŎŀƳŜ ƛƴǘŜǊŜǎǘŜŘ ƛƴ ǘƘŜ ǇǊƻƧŜŎǘ ŀƴŘ 
started land acquisition in 1978 with drilling commencing in February 1979. The 
first drillhole (DBH1) intersected a 27 m thick sequence of colemanite-rich material 
at 369 m grading better than 7% B2O3. Exploration drilling, sampling, and assaying 
continued for a further two years through to February 1981 with a total of 33 
exploration drill holes (DBH series of holes) totalling in excess of 18,200 m being 
drilled. Approximately 5,800 m of diamond drill core was obtained. Geological and 
geophysical logging of each hole was completed. Following a review of logging and 
geophysical data, prospective zones were ¼ core sampled for chemical analysis. In 
ŜȄŎŜǎǎ ƻŦ оΣллл ǎŀƳǇƭŜǎ ǿŜǊŜ ŀƴŀƭȅǎŜŘ ŀǘ 5ǳǾŀƭΩǎ ƭŀōƻǊŀǘƻǊƛŜǎ ƛƴ ŜƛǘƘŜǊ ¢ǳŎǎƻƴΣ 
West Texas (Culberson Mine) or in New Mexico (Duval Potash mine). Elements 
analysed for were Al, As, Ba, B2O3, CO3, Ca, Fe, K, Li, Pb, Mo, Mg, Na, Rb, S, Si, Sr, Ti, 
Zn, Zr.  

• In February 1981, the first solution mine test hole was drilled and by late 1981 a 
small scale pilot plant was operational to test in-situ solution mining of the 
colemanite deposit. Significant processing test work was then completed by Duval 
with the aim of optimising the in-situ solution mining process and process design. 
In 1995 the Fort Cady Minerals Corp received all final approvals and permits to 
operate a 90,000 stpy pilot borate production facility.  The pilot plant began 
operations in 1996, it remained on site, was modified and used for limited 
commercial production of calcium borate (marketed as Cady Cal 100) until 2001 
when operations ceased due to owner cash flow problems. A total production 
tonnage of 1,942 tonnes of CadyCal 100 was reported to have been produced. 



 

 

Criteria  Commentary 

Geology • Deposit type, geological setting and style of mineralisation. • The project area comprises the west central portion of a Pliocene age dry lake 
basin (Hector Basin) which has been partially dissected by wrench and block 
faulting related to the San Andreas system. The Hector Basin is believed to have 
once been part of a much larger evaporite basin or perhaps a chain of basins in 
what has been termed the Barstow ς Bristol Trough.  

• The main borate deposit area lies between 350 m to 450 m below the current 
surface. The deposit comprises a sequence of mudstone and tuff. The borate 
mineralisation occurs primarily as colemanite (2CaO 3B2O3 5H2O) in thinly 
laminated silt, clay and gypsum beds.  

• In plain view, the concentration of boron-rich evaporites is roughly ellipsoidal with 
the long axis trending N40-50W. A zone of >5% B2O3 mineralisation, ranging in 
thickness from 20 m to 68 m (70 ft to 225 ft), is approximately 600 m wide and 
2,500 m long (Figure 4.3 in prospectus). The boron is believed to have been 
sourced from thermal waters that flowed from hot springs in the region during 
times of active volcanism. These hot springs vented into the Hector Basin that 
contained a large desert lake. Borates were precipitated as the thermal waters 
entered the lake and cooled or as the lake waters evaporated and became 
saturated with boron. 

Drill hole 

Information 

• A summary of all information material to the understanding of the exploration results including 
a tabulation of the following information for all Material drill holes: 
o easting and northing of the drill hole collar 
o elevation or RL (Reduced Level ς elevation above sea level in metres) of the drill hole collar 
o dip and azimuth of the hole 
o down hole length and interception depth 
o hole length. 

• If the exclusion of this information is justified on the basis that the information is not Material 
and this exclusion does not detract from the understanding of the report, the Competent 
Person should clearly explain why this is the case. 

• Refer to Appendix B ƛƴ LƴŘŜǇŜƴŘŜƴǘ DŜƻƭƻƎƛǎǘΩǎ wŜǇƻǊǘ ƻŦ ǘƘŜ aŀȅ нлмт tǊƻǎǇŜŎǘǳǎ 
for drill hole listing. 

• Refer to Appendix D for drill hole location map ƛƴ LƴŘŜǇŜƴŘŜƴǘ DŜƻƭƻƎƛǎǘΩǎ wŜǇƻǊǘ 
of the May 2017 Prospectus. 

• A total of 21 drill holes do not have surveyed collar elevations (DHB18, DHB19, 
DHB20, DHB21, DHB22, DHB23, DHB24, DHB25, DHB26, DHB27, DHB28, DHB29, 
DHB30, DHB31, DHB32, DHB33, DHB34, P2, P3, P4 and P5). These drill holes have 
been currently assigned an elevation from Google Earth. The error in assigned 
elevations is estimated to be no greater than 15 m vertically. Survey pickup of all 
drill hole collars is planned. 

• The location of the 17FTCBL0009 drillhole is noted within the announcement and 
within the Prospectus documents referred to above, in addition to being shown in 
Table 2. The LIBS analyser has only been used on this hole, but will be used on 
subsequent drillhole core recovered. 



 

 

Criteria  Commentary 

Data aggregation 

methods 

• In reporting Exploration Results, weighting averaging techniques, maximum and/or minimum 
grade truncations (eg cutting of high grades) and cut-off grades are usually Material and 
should be stated. 

• Where aggregate intercepts incorporate short lengths of high grade results and longer lengths 
of low grade results, the procedure used for such aggregation should be stated and some 
typical examples of such aggregations should be shown in detail. 

• The assumptions used for any reporting of metal equivalent values should be clearly stated. 

HISTORICAL 

• Drill hole data was composited to 10 ft lengths for statistical analysis and used in 
the PT GMT Indonesia 2015 resource estimate. No density weighting was applied 
in the compositing process. 

• No cutting of high grade values was completed. 

• Statistical analysis of the dataset highlights the distribution is positively skewed. 
 
MODERN ABR PROGRAM 

• All LIBS readings are bassed on even, unbiased measurements taken at 1/10th of 1ft 
intervals directly on recovered drill core. The SciApps Z-300 is used once per 
position and the results are averaged out over a 1ft interval to produce a usable 
smoothed profile for further integration with geology. 

• The selection of core for cutting is based on both qualitative and quantitative 
measurements. To ensure a lack of bias in any selection, the company determines 
the top of mineralisation using a combination of LIBS and visual assessment, 
completes standard logging protocols, then cuts the core to be sent for analysis. Of 
particular note is the differentiation of lithology to ensure composite samples do 
not potentially dilute mineralised values of Lithium and Borate. A maximum 
sample length of 1ft is used, and smaller where deemed onsite to contain too 
much of a particular lithology such that results could be unrepresentative. This 
ensures that core is assayed appropriately for the mineralisation it could contain, 
and that the length of intervals sampled, thus reported, lack a weighting/averaging 
bias. 

Relationship 

between 

mineralisation 

widths and 

intercept lengths 

• These relationships are particularly important in the reporting of Exploration Results. 

• If the geometry of the mineralisation with respect to the drill hole angle is known, its nature 
should be reported. 

• If it is not known and only the down hole lengths are reported, there should be a clear 
ǎǘŀǘŜƳŜƴǘ ǘƻ ǘƘƛǎ ŜŦŦŜŎǘ όŜƎ ΨŘƻǿƴ ƘƻƭŜ ƭŜƴƎǘƘΣ ǘǊǳŜ ǿƛŘǘƘ ƴƻǘ ƪƴƻǿƴΩύΦ 

HISTORICAL 

• Holes were drilled vertically to intersect the flat lying body perpendicularly. 

• Production drilling for the pilot program refined the target depth of the high grade 
unit, and thus the length of the main mineralised sequence for solution mining. 
 
MODERN ABR PROGRAM 

• Exploration drilling is being completed on a 800 ft grid spacing. Drill holes are being 
drilled vertically and intersect the relative flat lying deposit close to perpendicular 
to the dip of the deposit. The southwest margin of the deposit is quite sharp and is 
considered fault controlled. 

• It is expected that mineralisation will be dispersed through this flat lying sequence 
and where a slight dip may occur in the base of a potential half graben, the 
sequence may thicken, but remain flat lying for the purposes of drilling and 
assessment. 

• Based on the LIBS Z-300 field portable analyser, only the downhole length covering 
elevated values of Lithium and Boron have been reported. Until formal assay 
results come back from ALS Minerals in Reno, Nevada, the true thickness  and 
width of each individual zone (if there are more than one), is not known. 



 

 

Criteria  Commentary 

 

Diagrams • Appropriate maps and sections (with scales) and tabulations of intercepts should be included 
for any significant discovery being reported These should include, but not be limited to a plan 
view of drill hole collar locations and appropriate sectional views. 

• Refer to Figure 1 for drill hole collar location map. 

• Refer also to Figures 4.4, 4.5 and 4.6 within Independent Geologists Report in 
!t.[Ωǎ aŀȅ нлмт ǇǊƻǎǇŜŎǘǳǎ.  

Balanced reporting • Where comprehensive reporting of all Exploration Results is not practicable, representative 
reporting of both low and high grades and/or widths should be practiced to avoid misleading 
reporting of Exploration Results. 

• Refer to Appendix C within the LƴŘŜǇŜƴŘŜƴǘ DŜƻƭƻƎƛǎǘǎ wŜǇƻǊǘ ƛƴ !t.[Ωǎ aŀȅ нлмт 
prospectus for listing of significant intercepts. 

• Refer to Table 4.1, Figure 4.6 and Figure 4.7 within the Independent Geologists 
wŜǇƻǊǘ ƛƴ !t.[Ωǎ aŀȅ нлмт ǇǊƻǎǇŜŎǘǳǎ Ŧor examples of drill holes that show grade 
variability throughout the mineralised evaporite sequence.   

• The Company is only reporting preliminary results from one hole, based on the use 
of the LIBS Z-300 portable analyser. No absolute values have been quoted to 
ensure reporting is representative of a sequence that is being fully evaluated by 
assay, which specifically prevents any misleading reporting of results. 

Other substantive 

exploration data 

• Other exploration data, if meaningful and material, should be reported including (but not 
limited to): geological observations; geophysical survey results; geochemical survey results; 
bulk samples ς size and method of treatment; metallurgical test results; bulk density, 
groundwater, geotechnical and rock characteristics; potential deleterious or contaminating 
substances. 

• A number of historic studies have been completed by a variety of companies on 
the Fort Cady project.  

• Duval corporation completed the 33 exploration drill holes and associated 
metallurgical and solution mining test work. 

• Refer to bibliography of the May 2017 ABR prospectus for listing of references. 
 

Further work • The nature and scale of planned further work (eg tests for lateral extensions or depth 
extensions or large-scale step-out drilling). 

• Diagrams clearly highlighting the areas of possible extensions, including the main geological 
interpretations and future drilling areas, provided this information is not commercially 
sensitive. 

• APBL has prepared a two year exploration programme to assess the prospects over 
its exploration areas, Fort Cady and Hector.  

• This will involve the drilling of up to 23 new holes to assess not just the borate 
horizon identified in previous work (via coring), but also the potential for 
extractable lithium in either brines, clays or as a by product of the potential 
solution mining of boron. 

• In addition to extensive physical work on the ground which are directed at 
potentially extending the thickness, extent and quality of mineral resources, the 
Company is also advancing the design of production wells and scoping studies to 
ensure further subsurface assessment is also correlated with engineering and 
commercial outcomes. This will ensure high grading of technical work, and could 
result in significant changes to the program. 



 

 

Table 2 – ABR Current Program Hole Locations and Status 

Number HoleID Target Easting Northing Status 

1 17FTCBL0001 Borate-Lithium 552,631 3,846,727 Pending 

2 17FTCBL0002 Borate-Lithium 552,743 3,846,497 Pending 

3 17FTCBL0003 Borate-Lithium 552,978 3,846,481 Pending 

4 17FTCBL0004 Borate-Lithium 552,702 3,846,269 Pending 

5 17FTCBL0005 Borate-Lithium 552,930 3,846,267 Pre-collar underway 

6 17FTCBL0006 Borate-Lithium 553,160 3,846,266 Pending 

7 17FTCBL0007 Borate-Lithium 552,772 3,846,041 Completed 

8 17FTCBL0008 Borate-Lithium 552,965 3,846,038 Completed 

9 17FTCBL0009 Borate-Lithium 553,190 3,846,042 Completed 

10 17FTCBL0010 Borate-Lithium 552,830 3,845,941 Pre-collar completed 

11 17FTCBL0011 Borate-Lithium 553,078 3,845,899 Completed 

12 17FTCBL0012 Borate-Lithium 552,962 3,845,801 Pending 

13 17FTCBL0013 Borate-Lithium 553,147 3,845,811 Pending 

14 17FTCBL0014 Borate-Lithium 553,268 3,845,604 Pre-collar underway 

15 17FTCLI0001 Lithium 551,871 3,848,457 Pending 

16 17FTCLI0002 Lithium 551,668 3,847,403 Pending 

17 17FTCLI0003 Lithium 553,182 3,847,076 Completed 

18 17FTCLI0004 Lithium 554,960 3,847,670 Pending 

19 17FTCLI0005 Lithium 554,957 3,846,660 Pending 

20 17FTCLI0006 Lithium 555,155 3,846,204 Pending 

21 17FTCMW0001 Monitor Well 552,328 3,846,710 Pending 

22 17FTCMW0002 Monitor Well 553,581 3,846,122 Pending 

23 17FTCGT0001 Geotechnical 552,987 3,845,921 Completed 
 

Collar locations are referenced to a UTM Zone 11 N, NAD 83 projection  


