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Sustainable Mining/Reclamation

A Similar (minor changes)
I Hydrology
I Sediment
I Water quality
I Visual
Ageomorphic

T land form
T natural streams

Avegetation



Rule Making and Regulations

A No changes required
A Educate all participants
A Permit reviewers need to be adaptive



A Simply Solution

A Adopt New Technologies (Design with
Nature)
I Monitoring
I Forest Reclamation Approach
I Weep berms
I Efficient sediment ponds



Monitoring

A Pre-development
A During mining
A Reclamation



Surface Water Data Acquisition
Major Components

A Planning and Design
A Organization
I Data needs/uses

A Execution
I Field and laboratory activities



Overall SWDA Program

A Comprehensive Spatial Coverage

A Rainfall

I Area coverage
I Elevation

A SWDA Stations
I Down-gradient catchments
I Close proximity to mining/infrastructure
I Performance of Sediment Control Structures



SWDA

A Flow within selected streams, rivers and
drainages, including low and high flows,
representing baseflow and storm runoff
conditions, respectively.

A Sediment concentration and water quality for low
and high flows.

A Development of a comprehensive database.
A Regulations (permitting and compliance)



Data Needs/Uses - Rainfall

A Rainfall & Evaporation
I Water balance

I Wet/dry season i monthly T
averages/deviations

I Calculation of storm recurrence (Y-yr XX-hr)
I Design of water storage facilities

I Design of storm water control structures

(sediment control structures, diversions,
culverts, etc.)



Data Needs/Uses T Stream flow

A Environmental Impact Assessment
A Environmental Flow Requirements
A Design of Water Storage Facilities

A Design of Storm Water Control Structures
(sediment control structures, diversions,
culverts, etc.)

A Overall 7 Hydrologic Balance
I Current

I Construction
I Mining



Data Needs/Uses T Sediment

A Environmental Impact Assessment

A Environmental Flow Requirements

A Design of Sediment Control Structures
Overall I Sedimentologic Balance
I Current

I Construction
I Mining



Personnel Certification

A Training
I Classroom
I Field
A Examinations
A Benefits
I Improved data quality
I Minimization of data gaps
I More immediate resolutions
I Saves time and money!



Acquired Data

A Rainfall
A Water level i stage-discharge
A Streamflow

A Geomorphic surveys (stream physical
characteristics)

A Sediment concentrations
A Physical properties (T, DO, Sp. Cond.,etc.



Documentation

A Field Checklists
A QA/QC Forms

I Download (if applicable)
I Equipment Maintenance/Failure
I Chain-of-Custody
A Reports
I Weekly, monthly, etc.



Sampling Design Components

A Equipment Scheduling
I Installation and maintenance

A Sampling Activities Scheduling
I Seasonal
| Data acquisition site prioritization
I Constituent prioritization



Collection cone

”

Detachable base

Davis Rain Collector I
Tipping Bucket Rain Gauge



Outer casing
Sensor cable Protective sleeve

Input wires Desiccant pack

Red LED

Jacks
Battery

Circuit board



