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I N TR ODU C TION
The most effective environmental monitoring solutions are based around the hypothesis that precise
and consistent outcomes are only possible when technology is combined with knowledgeable staff,
skilled technicians and a stringent set of processes.
Decades of environmental monitoring experience suggest that there are seven intrinsic components
required to design and develop the optimum integrated environmental monitoring system:
1.

Hardware & Firmware – Reliable architecture & technology with failsafe provisions

2.

Communications – Stable & secure communications

3.

Backup Systems – In case of power failures or other unforeseen problems

4.

Continual Testing – Near real-time detection to identify faults early

5.

Data Validation – To ensure high quality data

6.

Quality Framework – ISO 9001 & ISO 17025 NATA accreditation

7.

Training & Maintenance – Highly trained team with exceptional customer service 24/7.

Using the ECOTECH Dynamate blast monitor as a case study, the aim of this paper is to provide
insights into the value of a wholistic monitoring management system. Technology (hardware
and firmware) is only one element. Successful monitoring requires behaviour that is discerning,
disciplined and deliberate over a sustained period of time. Only a thorough monitoring solution has
the ability to deliver the results that regulators demand and the community can trust.

DISCU S S IO N

1. Hardware & Firmware
RELIABLE ARCHITECTURE & TECHNOLOGY WITH FAILSAFE PROVISIONS
Hardware and firmware are the building blocks of a robust monitoring system. The Dynamate blast
monitor is failsafe technology that can run uninterrupted for years on end. However, it took many
years of extensive product development and refinement.
To ensure greater stability, incremental enhancements were made to the electronics based on field
experience. Numerous changes were made to enable rapid replacement of parts including the vibration
sensors, microphone and electronics. In any product development process it is essential to maintain a system
of recording and actioning improvements, and then following up on a regular basis to track progress.
Because technology can fail, the design process needs to assume that things can and will go wrong.
With the Dynamate, if firmware becomes corrupted, it can autonomously fall back to a “good” state and
continue running. The hardware also has six months of memory in case an event wasn’t downloaded at the
time, which is sometimes the case.
Improving the way memory cards are swapped out enables simple and fast replacement when corruptions
are detected. Anticipating varying external conditions is important, as is the ability to customise systems for
unusual locations. For example, solar panel shading is common, so being able to extend the cabling and
location of panels means that monitors will retain power during winter.

2. Communications
STABLE & SECURE
One of the greatest challenges in environmental monitoring is maintaining communication with
monitors in remote locations where there is minimal mobile coverage (see Figure 1).
The firmware interaction with the modem was developed to deal with network drop-outs and to restart (out of
on-line hours) if communications can’t be established. Installing high-gain antennas and masts up to 9 metres
is a necessity in worst-case areas.

Figure 1. Remote ECOTECH Dynamate blast monitor.

5. Data Validation
TO ENSURE HIGH QUALITY DATA
The high quality data that regulators and risk managers demand can only be achieved via careful
validation of results by highly training analysts who follow strict operating procedures.
With the ECOTECH blast monitoring system, all captured waveforms are checked by an analyst and then
rechecked by a coordinator. A peer review is then conducted to triple check results before a final monthly
report is sent out to the customer.

6. Quality Framework
ISO 9001 & ISO 17025 NATA ACCREDITATION
ISO 9001 accreditation provides an increased level of assurance that a company has suitable quality
systems in place. The combination of an excellent quality and document control system, LIMS
(Laboratory Information Management System) and Laboratory manual establish the framework for
quality data.

Due to the fluctuating mobile coverage in some areas, it is important to achieve the highest possible signal
level during installation. Working with a reputable data service provider such as Telstra VPN, minimises the
chance of external intrusions to the system and using Telstra’s Jasper Service provides greater oversight of
communication issues.

In addition to ISO 9001, ECOTECH also maintains ISO 17025 NATA accreditation for its blast monitoring
service as well as chemical testing and calibrations. Thorough audits by independent assessors are
performed every 18 months to check the validity and integrity of our systems, processes and results.
Together, these nationally and internationally recognised accreditations are instrumental in driving process
and system improvements and ensuring technical competence.

3. Backup Systems

7. Training & Maintenance

IN CASE OF POWER FAILURES OR OTHER UNFORESEEN PROBLEMS
If a power failure or other unforeseen event occurs it is essential to have backup systems in place to
maintain continuous system operation and data safety.
ECOTECH’s main Melbourne server is replicated by a backup server located in Sydney, which takes over if
the main server goes down. Uninterrupted Power Supply (UPS) ensures that short-term power failures have
no impact on operations and a generator is used during longer power failures. As an extra contingency, in the
absence of broadband internet connection, there is a 3G fall back option.

4. Continual Testing
NEAR REAL-TIME DETECTION TO IDENTIFY FAULTS EARLY
Blast monitors send frequent “heart beats” to a central server to let users know their current state of
operation. A real-time visual display of all working monitors is located at the ECOTECH office so if an
individual monitor does go “offline,” it can be investigated immediately and quickly rectified.
Daily event download triggers and monitor waveform data checks allow the validation team to identify and
respond to any anomalies. In the unlikely event of a monitor failure, customers are notified of a potential fault
as soon as possible so blasts can be postponed if necessary.

HIGHLY TRAINED TEAM WITH EXCEPTIONAL CUSTOMER SERVICE 24/7
Staff training is crucial to the ongoing provision of a reliable monitoring system. Technicians need to
undergo regular training and audits so they are capable of performing all tasks correctly and deliver
quality data to customers. At ECOTECH an online training program efficiently records, schedules and
provides training to staff.
Technicians’ rapid response to faults is vital to minimise data loss. This may be difficult when managing
other maintenance projects simultaneously, however with diligent planning, critical faults are attended to as a
priority. Regular preventative maintenance makes sure that sensors don’t drift beyond tolerance limits, which
could invalidate data.

The implementation of the above seven component approach to
environmental monitoring management results in consistently high
ECOTECH customer satisfaction levels; regular achievement of
100% data capture; and the ability for customers to effectively and
efficiently meet regulatory requirements and maintain community trust.
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