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Executive Summary:
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The Million-Dollar Monitoring Mistake

The Problem: A single monitoring technology decision at a mid-sized

mining operation can impact costs by $2.6M over five years through

equipment failures, regulatory penalties, and operational inefficiencies.

Most mining engineers inherit monitoring approaches without cost-

benefit analysis, resulting in annual overspend of S300k-S500k per

operation.

The Solution: Next-generation flow
monitoring technology eliminates the
traditional trade-offs between accuracy,
maintenance, and accessibility that have
forced mining operations to choose between
precise but impractical flow meters and

practical but imprecise piezometers.

The Breakthrough: Resource Monitor

technology delivers 50x+ more flow data
with 10-year maintenance-free operation,
independent cellular connectivity, and

professional-grade accuracy - ending the
compromise between operational control

and practical deployment.
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The Fatal Cost of Wrong
Monitoring Decisions

When Monitoring Failures Kill

The Twin State Mining fatality in August 2023 resulted from inadequate water monitoring during dewatering
operations, leading to operational shutdowns, regulatory investigations, and immeasurable human costs
alongside financial impacts'. This incident exemplifies how monitoring failures create catastrophic consequences
beyond mere operational inefficiencies.

Recent analysis reveals that inadequate monitoring systems contribute to fatal accidents, multimillion-dollar
equipment failures, and regulatory penalties exceeding $62,142 per day?. The choice between monitoring

technologies fundamentally shapes both safety outcomes and financial performance.

The $60 Million Environmental Reality

Environmental failures create long-term financial obligations extending decades beyond mining operations:

Tsolum River Case: 3-year mine Brumadinho Mount Polley
operation (1964-1966): Disaster (2019): Failure (2014):
in ongoing costs through and billions in cubic meters of toxic
inadequate monitoring® settlement costs* waste released®

Critical Finding: These disasters trace back to inadequate real-time monitoring that could have prevented
catastrophic failures.

Daily Penalty Exposure: The Regulatory Sword

Federal regulations create comprehensive monitoring mandates with severe financial consequences:
« EPA Clean Water Act: Violations incur penalties up to $62,142 per day®
« NPDES Permits: Require continuous monitoring of pH, suspended solids, and discharge parameters’
« MSHA Safety Standards: Equipment monitoring requirements with $5,000-$65,000 penalties for
violations®

2024 Reality Check: EPA collected $1.675 billion in environmental penalties, with mining operations 3

facing active regulatory scrutiny®.
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The Traditional Technology
Dilemma (That's Been Solved)

Why Mining Engineers Have Been Forced to Choose

For decades, mining engineers faced an impossible choice:

Piezometers: Accurate but Operationally Traditional Flow Meters: Operationally
Limited Valuable but Practically Impossible

« *0.1% accuracy for pressure measurements' e Direct flow measurement with real-time operational control

¢ Measure pressure indirectly, providing e 6-12 month maintenance intervals in harsh mining
estimates rather than actual flow rates™ environments™

« Single well measurements frequently lead to * Require existing network infrastructure and power
erroneous parameter estimations'? systems™

¢ Excellent long-term stability but limited o Higher failure rates in debris-laden mining conditions™
operational control e Manual data collection in hazardous locations

Result: Most operations defaulted to piezometers despite needing real-time flow data, creating the accuracy
vs. practicality trade-off that costs millions.

The Resource Monitor Breakthrough: Why the Illusion of
Choice No Longer Exists

Next-Generation Flow Monitoring Eliminates All Traditional Limitations:

Traditional Problem Resource Monitor Solution

6-12 Month Maintenance 10-Year Maintenance-Free Operation
Infrastructure Dependencies Independent Long-Range Cellular
Manual Data Collection 15-Minute Automatic Intervals
Complex Installation 1-2 Hour Installation

Limited Access Universal App Access

High Failure Rates Mining-Grade 10-Year Durability

Engineering Principle: Provides comprehensive data while
maintaining full engineering control - no automated
shutoffs that create liability concerns.



Part Il

Complete Technical
Performance Analysis

The New Technology Comparison Matrix

Performance Factor

Traditional Flow
Meters

Piezometers

Resource Monitor
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Measurement Type Direct Flow Indirect Pressure Direct Flow
Accuracy +0.5-5% +0.1% FS +0.4%
. -h , 15-mi
Data Frequency Real-time/Manual Manual 6 .our update, 15-minute
grain
Maintenance Interval 6-12 months Minimal 10 years
Installation Time 1-4 hours 2-8 hours 1-2 hours
Infrastructure
. Power + Network Power None (10-year battery)
Required
Remote Access Complex Setup Limited Built-in Cellular

Battery Life 6-12 months External Power 10 years
Operational Control None Limited None (engineers control)
Environmental

Moderate Excellent Excellent

Durability

Data Storage

Local/Manual

Local/Manual

Unlimited Cloud



Resource Monitor

Technical Specifications:

Operating Temperature: -40°C to +80°C
operational range

Accuracy: £0.4% with automatic temperature
compensation; no pressure loss

Response Time: 15-minute measurement
intervals with immediate alarm capability
Communication: Long-range cellular,
independent of site networks

Power: 10-year lithium battery system
Durability: IP67/IP68 protection class;
unaffected by most solids contained in fluids
Data Access: Multi-platform app (fully
responsive web app on any device) with

unlimited cloud storage

Professional Engineering Features:

No Automated Control: Data-only approach
maintains engineering liability control
Custom Alarm Thresholds: User-configurable
alerts via multiple notification methods

Data Integrity: Tamper-evident logging with
complete audit trails

Integration Ready: APl access for SCADA
system integration

Scalable Architecture: Single dashboard for

multiple monitoring locations
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The Hidden Cost Analysis That
Changes Everything

Traditional Flow Meter Total Cost of Ownership (5 Years)

Initial Investment: Ongoing Costs (Annual):
o Equipment Cost: $8k-$25k per unit e Maintenance Labor: $1.5k-$4.5k per unit
o Installation: $12k-S24k per unit (specialized o Calibration Services: $500-$1,200 per unit
mining environment) o Emergency Repairs: $2k-$S8k per unit (20%
e Network Infrastructure: $50k-$S500k per site annual failure rate)

o Network Maintenance: $10k-$200k per site

5-Year Total: $32.5k-$89.5k per monitoring point

Resource Monitor Total Cost of Ownership (5 Years)

Initial Investment:

e M-5000 2" Steel Meter: $3,399.95 per unit (2” meter based on
typical size used by current Resource Monitor mining customers)

o Installation: $500-$1,000 per unit (simple inline installation)

¢ Infrastructure Requirements: SO

Ongoing Costs:
¢ Maintenance: SO (10-year battery life; $360 per replacement battery,

which may be needed in extremely cold climates)
e Calibration: SO (factory calibrated, 10-year warranty)
o Battery Replacement: SO (10-year minimum life)
¢ Network Costs: $60 per meter per month (discounts sharply based on

total meters in account)

5-Year Total: S3k-S$7k per monitoring point (>90% savings)
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The Maintenance Cost Revolution

o Labor Cost Elimination:

o Zero technician site visits for 10 years (saves $72-$99/hour x 8-16 hours annually)
» No hazardous location access for routine maintenance

* No emergency repair callouts during warranty period

* No calibration downtime affecting operations

Safety Risk Elimination:

¢ Direct flow measurement with real-time operational control

e 6-12 month maintenance intervals in harsh mining environments™
» Require existing network infrastructure and power systems™

o Higher failure rates in debris-laden mining conditions'

e Manual data collection in hazardous locations

Equipment Failure Prevention Value

gﬂ Pump Protection Analysis:

o Emergency pump replacement: $500K-$2M including downtime'®
« Daily production losses: $50K-$500K depending on operation size!”
o Cascade equipment failures from inadequate monitoring

Resource Monitor Advantage: 96 data points per day vs. manual daily readings

Q Pipeline Integrity Monitoring:

e Major pipeline replacement: $150+ million'®
e Emergency repairs: 5-10x normal replacement costs

¢ Environmental contamination from line failures

Resource Monitor Advantage: Immediate leak detection with 15-minute intervals
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Regulatory Compliance Framework

Federal Mandate Requirements

EPA Clean Water Act Compliance: MSHA Safety Standard Compliance:
o Continuous monitoring of discharge ¢ Equipment monitoring requirements for worker
parameters required safety
o 10-year precipitation rule requires extreme ¢ Accident reporting mandates with $5k-S65k
weather capacity penalties?
o NPDES permit violations: $62,142 maximum e Operational shutdown authority for safety
daily penalty?° violations
Resource Monitor Advantage: Automated Resource Monitor Advantage: Real-time safety
compliance documentation with cloud storage monitoring without personnel exposure

State and Regional Variations

Multi-Jurisdictional Compliance:

 California Title 27 regulations with Regional Water Quality Control Board oversight??
o Western state groundwater protection mandates

e Cross-jurisdictional compliance coordination requirements

Resource Monitor Advantage: Centralized monitoring across multiple jurisdictions

Financial Assurance Impact

Environmental closure bonds require millions in financial guarantees, with monitoring system adequacy
directly influencing bond amounts?3. Comprehensive monitoring systems demonstrate environmental

stewardship, potentially reducing:

e Bond Requirements: 10-30% reduction in financial assurance

o Insurance Premiums: Lower environmental liability rates

¢ Regulatory Scrutiny: Reduced inspection frequency and penalties

Resource Monitor Advantage: 10-year documented monitoring capability
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Part VI

ROI Analysis That Proves the
Business Case

Conservative ROI Calculation

Year 1Savings:

o Maintenance elimination: $1,500-$4,500

« Installation savings: $11.5k-$23.5k vs traditional

o Safety risk reduction: $5k-$25k per incident prevented
e Energy optimization: 20% reduction in pumping costs

Year 2-10 Benefits:

o Continued maintenance savings: $15k-$45k
o Predictive maintenance value: 20-24% reduction in total maintenance costs?®
o Regulatory compliance documentation: Penalty avoidance worth millions

e Equipment life extension: 30-50% improvement in component lifespan

Documented Industry ROI:

* Average payback period: 7-30 days for Resource Monitor systems
o Leading operations report: 2,000-10,000% ROI over 5-year periods
o Market validation: Mining monitoring systems growing 9.5% CAGR to $10.2B by 203226

The $2.6M Decision Impact

5-Year Cost Comparison (10 monitoring points):

Traditional Approach: Resource Monitor Approach:
o Equipment & Installation: $200k-$510k o Equipment & Installation: $32k
e 5-Year Maintenance: $150k-$225k e 5-Year Maintenance: SO
« Infrastructure: $50k-$500k o Software Platform Service: $32.4k
e Emergency Repairs: $40k-$160k (20% failure rate) o Emergency Repairs: SO
Total: $440k-$1.4M Total: $69.7k

Net Savings: $370k-$1.33M over 5 years (up to $2.6M over 10 years!)
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Part Vi

Implementation Strategy for
Maximum ROI

Phase 1: Critical Monitoring Deployment (Week 1-2)

Priority Locations:

e Primary discharge points for regulatory compliance
o High-value pump stations for equipment protection
* Remote monitoring points with difficult maintenance access

Immediate Benefits:

e Compliance documentation begins immediately
o Equipment protection starts day one

o Baseline data establishment for optimization

Phase 2: Comprehensive Coverage (Month 1-3)

Expansion Strategy:

e All significant flow points for complete operational visibility
o Historical data accumulation for predictive analytics

* Integration with existing SCADA systems

Operational Transformation:

o Shift from reactive to predictive maintenance
* Real-time operational optimization capability

o Comprehensive regulatory compliance automation

Phase 3: Advanced Analytics (Month 3-6)

Optimization Implementation:

» Energy efficiency programs using detailed flow data
o Equipment life extension through pattern analysis

o Automated regulatory reporting systems

Long-term Value Creation:

o 10-year operational data for trend analysis
o Continuous improvement through machine learning
e Industry-leading monitoring capability

"
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2 ) Part VIII:

Technical Specifications for
Engineering Decision-Making

Professional Engineering Interface

Data Management:

o Measurement Intervals: 15-minute automatic readings (96 data points/day/meter)
o Data Transmission: Long-range cellular with 99.9% uptime

o Storage: Unlimited cloud storage with local backup capability

e Access: Multi-device compatibility (web app works from any device)

o Export: CSV, Excel formats for engineering analysis

Alarm and Notification Systems:

e Custom Thresholds: User-configurable alarm levels
e Multi-Channel Alerts: Email, SMS notifications

o Historical Analysis: Trend identification and comparative reporting

Integration Capabilities

SCADA Integration:

o API Access: RESTful API for custom integrations
o Real-time Data: Direct feed to existing control systems

e Alarm Integration: Seamless incorporation into existing alarm management

Environmental Specifications:
» Operating Range: -40°C to +80°C with 0-100% humidity
o Vibration Resistance: Exceeds IEC 60068-2-6 mining standards
o Chemical Resistance: Mining-specific material selection

* Ingress Protection: IP68 submersible rating
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Decision Matrix for Optimal
Monitoring Strategy

When Resource Monitor Delivers Maximum Value

Primary Applications:

Q

Remote monitoring locations where maintenance creates safety risks

Q

Regulatory compliance points requiring continuous documentation

N

Critical equipment protection for high-value pumping systems

N

Multi-site operations needing centralized monitoring

Q

Predictive maintenance programs requiring detailed historical data

Competitive Advantages Over Traditional Solutions:

= @

Immediate 10-year cost certainty Enhanced safety Superior data quality
deployment without with maintenance- through eliminated with 96x more data
infrastructure free operation technician exposure points than manual
investment collection

Hybrid Monitoring Strategies

Optimal Technology Deployment:

* Resource Monitor flow meters for highly accurate operational monitoring and compliance
o Piezometers for geological stability and long-term groundwater trends

o Traditional flow meters only where real-time SCADA integration is required

Strategic Benefits:

o Technology-specific optimization for each monitoring requirement
» Redundant capabilities for critical safety applications
o Cost-effective coverage across all monitoring needs
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@ Part X:
The Business Case Conclusion

Why This Decision Matters More Than Any Other

The choice of monitoring technology shapes mining operations for decades. Traditional
approaches force compromises between accuracy, operational control, and practical

deployment. These compromises cost millions through:

& 1 A i

® Ii.
Equipment failures Regulatory violations Safety incidents Operational inefficiencies
that proper monitoring that comprehensive that real-time that detailed monitoring
prevents monitoring avoids monitoring prevents optimizes

The Resource Monitor Advantage

Resource Monitor eliminates these compromises by delivering:

Technical Excellence:

* Professional-grade accuracy with 10-year reliability
o Real-time operational data without infrastructure requirements
e Maintenance-free operation throughout mining project lifecycles

Business Value:

e ROl realization within first year through cost elimination
e Risk mitigation worth millions in prevented failures

o Competitive advantage through superior operational control

Engineering Integrity:
o Data-only approach maintains engineering decision authority

e Professional-grade documentation for regulatory compliance
e Scalable architecture supporting growth and expansion
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The $2.6M Decision

Over ten years, the choice between traditional monitoring approaches

and Resource Monitor technology represents a $2.6M impact through:

e Direct cost savings from eliminated maintenance and infrastructure

e Risk mitigation value from prevented equipment failures and
environmental incidents

e Operational optimization through superior data quality and
accessibility

o Competitive positioning through industry-leading monitoring

capabilities

@

The choice is clear: Resource Monitor

technology delivers everything mining

engineers need without the compromises

they've been forced to accept.
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@ Take Action:

Calculate Your Specific ROI

Every mining operation has unique monitoring requirements and cost structures. Use our
comprehensive ROl calculator to determine the exact financial impact of upgrading to

Resource Monitor technology for your specific operation.

The calculator analyzes:
e Your current monitoring costs and limitations
e Specific equipment protection value for your operation
e Regulatory compliance improvements and risk reduction
e 10-year total cost of ownership comparison

e Payback period and ROl projections

Get your custom analysis now - because the cost of waiting is measured in millions.
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This comprehensive analysis represents the most complete technical and business evaluation of mining
dewatering monitoring technologies available. Resource Monitor provides next-generation flow monitoring

solutions specifically engineered for mining operations.
Ready to calculate your specific ROI? Access our comprehensive calculator below.

Resource Monitor Engineering Services

Email: hello@resourcemonitor.com

Phone: (888) 589-5773

Web: www.resourcemonitor.com/industries/mining

RESOURCE
MONITOR

17


https://www.resourcemonitor.com/industries/mining

