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ABSTRACT 

At Compañia Minera Cerro Colorado, BHP Billiton Pampa Norte facility, there is wealth 

knowledge on how to handle low permeability and difficult-to-leach ores. Different 

hydrometallurgical strategies have been developed in order to enable processing. Among these 

practices is the wetting process which uses misting sprinklers to achieve a uniform, controlled and 

channel-free heap settlement. This subtle procedure is done by alternating irrigation and rest 

periods, called on/off irrigation. Rest periods decrease over time and irrigation periods consist of 

just a few minutes. 

Manually performing this kind of wetting procedure has some drawbacks such as: confusion and 

mistakes during execution, frequent and risky presence of in-field personnel and uncertainty as to 

whether irrigation and rest runtimes are effectively achieved. 

Within the scope of BHP Billiton’s cluster program, Pampa Norte invited Biohydro.cl, a specialist 

leaching processes engineering company, to jointly develop a solution to automate, monitor and 

remotely control the wetting process. In 2011, prototypes were developed and manufactured and a 

cost-sharing pilot test was conducted at the Plant 1 leaching pad, originating the wetting 

application of the Leachtrol® system. The successful results of this test led to its industrial 

implementation in 2012. 

The main benefit of the controlled wetting procedure is that it assures a minimum variability of the 

leaching schedule. A compliance of 100% with valve opening and closing and 99.1% with the flow 

ramp is achieved. Feedback from the on-site monitoring system has allowed for correcting 

deviations in a timely fashion, in addition to reducing personnel’s exposure to acid mist. 
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INTRODUCTION 

High-clay ores are difficult to process due to their extremely limited permeability, which 

remarkably hinders the percolation of irrigation solutions in the heaps. Saturation and ponding are 

common occurrences and, in extreme cases, collapse and incomplete leaching cycles are observed. 

Different measures have been adopted by the mining industry in order to deal with this 

hydrodynamic issue and to produce cathodes from low-competence ores. Among those measures 

are: characterization and identification of the ore’s different geometallurgical units, hydrodynamic 

testing on the units to establish blends with the best permeability, reduced heap height in order to 

minimize compacting and use of low irrigation rates.  

At Compañia Minera Cerro Colorado, as in the rest of the industry, the processing of complex and 

low permeability ores has been an ongoing challenge (Guzman, et al. 2014). In addition to the most 

common industrial practices employed to enhance hydrodynamic behavior a host of other specialty 

tools are in use, for example, a procedure called wetting (Silva, Picarte & Patiño 2012; Menacho & 

Chavez 2009) that reduces porosity losses and stabilizes leaching. Such procedure consists of a 

heavily controlled and low rate irrigation process. The irrigation flow is gradually increased until 

reaching permanent irrigation rates, thus achieving a level of controlled and consistent heap 

settling and compacting, with no channeling effect beds. Such subtle effect is attained by means of 

alternating irrigation and rest periods. Irrigation periods may last only a few minutes, whereas rest 

periods are initially extensive, however decreasing over time.   

The alternation of irrigation and rest periods is best known as the wetting ramp. Irrigation is 

supplied by means of drippers or, more frequently, misting sprinklers. 

 

 

Figure 1  Wetting application on-site using misting sprinklers 

Biohydro.cl is a process engineering firm that has designed and developed several technical 

solutions, in collaboration with its customers, to address the challenges of the leaching process, 

such as top and slope irrigation, air injection, drainage, thermal lining, automation and field 

performance measurement systems, among others. Since 1998, it has developed and tested various 

irrigation automation alternatives under the Leachtrol® trademark. Among them, applications for 
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reduced dripper plugging, optimized oxygen supply and bacterial growth, limited personnel 

requirement on heaps, very low irrigation rates, allowing the use of two irrigation circuits with 

different devices and for improving metallurgical control. 

The Process Control Department at Compañía Minera Cerro Colorado is responsible for designing 

the wetting ramps for each pad of stacked ore in the heaps. The design of each ramp depends on 

the ore’s geometallurgical characteristics and hydrodynamic behavior. Manually or locally- 

controlled opening and closing of the valves in the very complex wetting ramps involves a number 

of issues and problems such as: 

 Confusion and mistakes arising from having a lot of equipment operating 

simultaneously in the field. 

 Risk of accidents due to personnel movement on the irregular surface of the heaps and 

exposure to acid mist for field operators. 

 Absence of ongoing feedback to check whether irrigation is according to program. 

The need for precise control was the main driver for BHP Billiton Pampa Norte to automate this 

important operation. 

METHODOLOGY  

Cluster Project 

As part of BHP Billiton’s Cluster program, Compañía Minera Cerro Colorado began a tender 

process for vendors to submit proposed solutions to address the challenging automation design of 

an irrigation system to wet leaching pads. 

Biohydro.cl was selected for being a specialized engineering firm in leaching processes and for its 

proven expertise in heap automation with Leachtrol®, thus ensuring promising results in 

addressing the challenge.  

The project’s objective was to develop and program a system ensuring compliance with the 

irrigation scheme designed by BHP Billiton, in order to stabilize the heap structure and reduce 

irrigation variability, therefore improving the entire process.  

Both companies jointly agreed to share the risks and costs of developing a system relying on the 

existing Leachtrol® platform and to carry out an industrial scale pilot test on one module 

comprising three irrigation cells.  The budget and final project cost was US$ 230 000. The project 

lasted nine months and included tests at Biohydro.cl’s pilot plant, on-site measurements of 

radiofrequency signals, as well as frequent meetings to discuss and lead the tasks and equipment 

installation on the heaps.  

Requirements and Indicators 

The main requirements for this test were: 

 Developing a system to open and close the valves in each irrigation cell in order to keep a 

preset irrigation rate. 

 The system must be remotely programmed and operated from the control room, with no 

need for the physical presence of personnel on the heap. 

 Energy autonomous system, easy to transport and install. 
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 It must provide online measurements and record instant and cumulative flow of 

irrigation of each module. 

 Access to the control panel must be protected by means of user profiles. 

In order to establish how successful the test was the following acceptance criteria were defined. 

Table 1  Acceptance criteria for the pilot test 

Measurements at remote stations Acceptance 

Complies with timing and frequencies for valve opening and closing > 90% 

Complies with flows 95% - 105% 

Measurements at flow meter Acceptance 

Flow meter precision deviation < 3%  

Availability rate of online measurement and recording system  > 95% 

 

System Components and Operation 

Leachtrol®, the radiofrequency-based control system developed to execute and control the wetting 

ramp, consists of: 

 One Base Station for operator access to user interface in order to program, execute and 

monitor various wetting ramps in the irrigation cells.  

 One Repeater Station conveniently located to avoid topographic obstacles and have full 

coverage of the leaching pad. 

 Remote Devices receiving instructions from the Base Station and executing the irrigation 

programs. These remote devices are solar powered and battery-operated autonomous 

units and consists of a control valve that regulates the irrigation rate of the misting 

sprinklers and a flowmeter for measuring instant and cumulative flow in the module’s 

three cells. Remote Devices report every 30 seconds to the Base Station where pressure 

and flow readings are stored in a database. 
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Figure 2  Leachtrol® components set up for wetting 

 

Figure 3  Remote wetting control equipment setup in a cell of  Minera Cerro Colorado leaching operation 

RESULTS 

A wetting ramp, specifically designed for the industrial-scale test by Cerro Colorado’s Process 

Control Department, was programmed to assess the pilot test. An HMI (Human Machine Interface), 

specifically designed by Biohydro.cl, was used to input the ramp into the system in order to 

configure wetting in Leachtrol®. Wetting ramps can be selected in this interface from a template- 

based menu, thereby reducing human error in programming tasks and recording the time and user 

profile of personnel performing the operation. 

Corrective actions were timely adopted thanks to the introduction of alarms in the HMI, which 

reports process deviations.  

The quick dynamic response of the Leachtrol® valve opening and closing procedure allowed for 

very short irrigation cycles, that is, only a few minutes. 
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Table 2  Part of the wetting ramp with irrigation/rest cycles with daily programming used for the 

industrial test. Minutes of irrigation x Minutes of rest 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Wetting ramp 

 Cell 1 Cell 2 Cell 3 

Date Cycle Cycle Cycle 

15-sep 10 x 400 10 x 400 - 

16-sep 10 x 400 10 x 400 10 x 400 

17-sep 10 x 400 10 x 400 10 x 400 

18-sep 10 x 400 10 x 400 10 x 400 

19-sep 10 x 370 10 x 370 10 x 400 

20-sep 10 x 350 10 x 350 10 x 370 

21-sep 10 x 320 10 x 320 10 x 350 

22-sep 10 x 300 10 x 300 10 x 320 

23-sep 10 x 270 10 x 250 10 x 300 

24-sep 10 x 250 10 x 250 10 x 270 

25-sep 10 x 230 10 x 230 10 x 250 

26-sep 10 x 200 10 x 200 10 x 230 

27-sep 10 x 200 10 x 200 10 x 200 

28-sep 10 x 190 10 x 190 10 x 200 

29-sep 10 x 190 10 x 190 10 x 190 

30-sep 10 x 190 10 x 190 10 x 190 

01-oct 10 x 180 10 x 180 10 x 190 

02-oct 10 x 180 10 x 180 10 x 190 

03-oct 10 x 170 10 x 170 10 x 180 

04-oct 10 x 170 10 x 170 10 x 180 

05-oct 10 x 150 11 x 150 10 x 170 

06-oct 10 x 130 10 x 130 10 x 130 

07-oct 10 x 110 10 x 110 10 x 130 

08-oct 10 x 100 10 x 100 10 x 110 

09-oct 10 x 100 10 x 90 10 x 100 

10-oct 10 x 70 10 x 70 10 x 90 

11-oct 10 x 50 10 x 50 10 x 70 

12-oct 10 x 30 10 x 30 10 x 40 

13-oct 10 x 30 10 x 30 10 x 40 

14-oct 10 x 30 10 x 25 10 x 30 

15-oct 10 x 30 10 x 25 10 x 25 

16-oct 10 x 30 10 x 25 10 x 25 

17-oct 10 x 30 10 x 25 10 x 25 
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Figure 4  Charts of valve opening and closing behavior, based on frequency, opening time and irrigation rate 

programmed at the Base Station 
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Compliance of the flow with the wetting ramp during the test period is shown on Figure 5. The 

behavior of the programmed flow is compared with the flowmeter registry at the Base Station.  

 

Figure 5  Chart of comparison of flow programmed for the test vs. flow registry 

Results of the pilot test were as follows: 

Table 3  Pilot test results 

Measurements at remote stations Acceptance Test result 

Complies with timing and frequencies for valve opening and closing > 90% 100% 

Complies with flows 95% - 105% 99. 05% 

Measurements at flow meter  Acceptance Test result 

Flow meter precision deviation < 3%  1.88%  

Availability rate of online measurement and recording system  > 95% 100% 

 

The positive results of the pilot tests led to the industrial-scale implementation of wetting ramp 

automation at Minera Cerro Colorado’s Nº1 leaching plant. It has been in operation since February 

2013. 
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Figure 6  Industrial-scale system in operation at Minera Cerro Colorado’s Nº 1 leaching plant 

CONCLUSIONS 

 Wetting ramp automation ensures BHP Billiton’s irrigation strategy is complied with, 

thus enabling highly precise structural stability of the heaps. Use of flow meters allows 

for thorough compliance with preset leaching ratios. 

 The system minimizes acid mist exposure and prevents the risk of accidents for heap 

leaching operators by making it unnecessary for them to be on the heaps to manipulate 

cell inlet valves. 

 The availability of records makes it possible to truthfully assessing compliance with 

wetting ramp execution. 

Lessons Learned 

 The use of Leachtrol technology with instrumentation on the heaps entails a slow 

learning curve and cultural change. This strictly requires proper operator training. 

 Information feedback from remote cells allows for correcting deviations timely and 

increasing compliance with wetting procedure. 
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