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Water bodies versus wetlands

Water body distribution/predominant type
Hydrology overview and challenges
Industrial major project implementation
Current BMP’s

BMP enhancement considerations

BMP development opportunities

Closing remarks




“water body” means any location where water
flows or is present, whether or not the flow or the
presence of water is continuous, intermittent or
occurs only during a flood, and includes but is not
limited to wetlands and aquifers.
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captures the essence of all definitions for water bodies
Aquifers are very important
Wetland maybe aquifers?
More to follow……..
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approximate limit of current Oil Sands development
High % of wetlands however variable within region
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Two types of aquifers
Confined and unconfined
Confined have confining layers above and below the aquifer and maybe fresh or saline water.
Unconfined are those of shallow ground water confined by an impervious layer below ground surface.
Fens fall within this description………….so………both a wetland and aquifer.


Complex and more than meets the eye

Control factors (climate, bedrock and surficial geology, soil type
and depth and topography and drainage networks) for
conceptual water cycling and delineation of catchment units, (Devito
et al., 2005a)

Water inputs are primarily driven through rainfall versus snow melt
Water moves both vertically and laterally

Wetlands can provide water flow year round supporting base flow in
streams and sustain lake levels.

Watershed primarily based on ground water and supported by
surficial flow.

Hydrologic Response Unit (HRU)
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- Fens support base flow requirements …… unconfined aquifer.
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watershed/HRU delineation for presentation purpose only.
Key factor is that the HRU can be greater than topographic catchment/watershed area.
Important factor to consider in planning for design/reclamation. 


* Physical Disturbance

— Permanent/temporary loss of area
— Reclamation

 Functional Disturbance

— Altered hydrology
— Water quality
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Forecast most if not all disturbance as temporary
Minimization versus loss however some permanent loss may occur? 


westernca mpservices.com

Long Term Camp Facility
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Guided by codes of practise for large scale developments
E.g.  storm water management/sewage treatment codes of practise and/or guides and within approvals


Pig launching Site Temporary Laydown Area
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Well pads capture runoff and release based on approval/regulation/codes of practise.
No BMP in place for siting of pads to minimize hydrological interruptions.
CPF’s are governed by approval/regulation/and codes of practise. 
Pig sites and other supporting infrastructure do not have BMP’s for siting. Spill control variable for engineered  solutions.
Temporary laydown/storage areas covered by approval. Variable approaches to erosion control/spill management…..BMP/Code of Practise?



Devon Energy/Little Bear Environmental

Water withdrawal
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Snow Removal
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Remote fueling spill prevention capture/control mechanisms – variable for each development …… BMP opportunity?
Water withdrawal spill prevention capture/control mechanisms – variable for each development …… BMP opportunity?
Snow removal/storage/management highly variable ………… BMP opportunity?
High volumes of fresh water used for dust control……………. Use of treated effluent water/dust control mediums for BMP’s?


Project Planning

Well pads, condensate and pigging stations siting governed by resource
location, typography and/or engineering/fluid mechanics function
requirements

CPF and lodge siting's more flexible.
Minimization of impacts — infrastructure siting and foot print

Water flow maintenance achieved by open channels, road culverts or
bridges. Design based to a greater extent on topographic watersheds.

Operational environmental risks mitigated by engineered and administrative
controls.

Reclamation considerations for soil salvage as required by regulation.

Ongoing research to guide final wetland reclamation. Project planning
consideration constantly evolving.
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Lets review the current status of BMP’s


Context
Site discharge quality limits defined within EPEA and associated regulatory approvals

Construction

Contractor environmental performance requirements stipulated within Construction
Environmental Control Plan (CECP). Performance is monitored and evaluated.

Permanent and temporary erosion protection and control measures are to be
implemented.

All major SAGD plant sites have runoff control mechanisms in place (e.g. storm
water, sediment and blowdown ponds).

Well pads store runoff water on or within the well pad site.

Water is tested to ensure conformance with release criteria prior to discharge.
Spill reporting, investigation and corrective actions implemented.

Emergency spill response plan and infrastructure are in place.

Environmental awareness communication through print and presentation mediums
(safety and tool box meetings).
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Phasing of construction can be variable.
Environmental controls may or may not be in place prior to main construction of plant sites.
Scheduling BMP for installation of all environmental controls BMP?


Operations

« Company employees/contractors are guided and held accountable for the safe
implementation of the ‘defined’ environmental Standard Operating Procedures
(SOP’s)

« Emergency Spill Response SOP and infrastructure are in place.

» Spill reporting, investigation and corrective actions implemented..

* Environmental awareness communication through print and presentation mediums
(safety and tool box meetings).
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All SOP’s have reference to Codes of Practise and/or appropriate guides.


Decommissioning

End of life infrastructure removal.

All fixtures are cleaned, removed from site for recycling or disposal in accordance
with waste management regulations.

Where approved by regulation/code of practice, below ground fixtures may remain in
situ.

Site investigated for contamination and remediated if required.

Reclamation

Reclaimed in accordance with the 2015 Reclamation Criteria for Wellsites and
Associated Facilities for Peatlands October 2015. (effective for April 2016
applications)

Updated periodically as contributing science information is available.




Construction/Operations/Decommissioning

Context
» High risk activities for release of hydrocarbons

Remote Site Fueling Services
« Compacted impermeable soil base preventing soil/ground water infiltration infiltration.

« Within plant sites/ permanent camps included as part of storm water protection
systems.

» Variable protection in temporary locations.
* Enviro fueling systems BMP

Snow Removal

» Stored within storm water protection system area
* No storm water system, usually where most convenient within the site.
* Monitoring and temporary controls implemented as required.




Construction/Operations/Decommissioning

Fresh Water Withdrawal

» Access pad graded away from water source where applicable.
o All trucks must carry emergency spill kits.

o Spill tray use variable.

» Opportunities to reduce fresh water use?

Dust Control
» Fresh water use for dust suppression.
» Other produced products used. Environmentally friendly?
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Some approvals or specific request by operators to use treated effluent water are in place. BMP/code or practice opportunity?
Many dust control products available.
Marketed as environmental safe products. Friendly versus safe?
Options require evaluation for use in aquatic/terrestrial systems………..BMP/code of practice opportunity? 


Document/review/refine current BMP variations by all industries
— Assumptions
— Science/expert information supporting BMP

— Monitoring, evaluation and adaptation requirements/plan
— Benefits

e cost/budget
 life cycle enviro performance
e social license
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Many variations of practices amongst operators.
Need to understand/evaluate and confirm existing BMP’s
Validate/communicate what are/is the current BMP. 


* Prioritize development needs based on quantlflable
environmental risk;

— What are the activities resulting in physical and functional
disturbance/loss?

— Priority for BMP’s

 Identify/quantify the benefits

e Social
e Environment
e Economics

 Rewards
— Sustainable Resource Development
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Highest risk on hydrological disturbance?
Releases to waterbodies?
Water use?
Priority for early success and incremental gain in sort/medium/long term.


 True commitment to enhance performance

« Continue to Encourage
— Innovation
— learning culture

e Consider adoption strategies
« Shared responsibility amongst all
e Success?

BMP’s evolve to Standard Operating Procedures
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All committed to improvement…………….with variable approaches
Engage field personnel in innovation to ensure BMP’s can be implemented.
Learn from implementation/evaluation/refinement of BMP’s.
We all have a stake in the success of industries.
Success……………….Standard Operating Procedures supported by Codes of Practice?
Goal…………Sustainable Resource Development.
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