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Introduction 

• When land is disturbed during 

development, the erosion rate accelerates 

dramatically. 
 

• The best way to control sediment is to 

eliminate the source of sediment or 

prevent erosion at its source. 
 

• Erosion prevention measures are more 

effective than the reactive control of 

sediment. 
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Introduction 

• Once soil particles become dislodged, it 

requires greater efforts and cost to 

contain the sediment on the site. 
 

• The project costs also increase when 

intervention occurs further from the 

source. 
 

• Exemplified by the gradient from 

prevention to intervention to restoration. 
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Introduction 

• Most developments require that land be 

disturbed. 

• Proper planning and use of erosion 

prevention and sedimentation control 

measures can reduce the impact of erosion 

and the secondary effects (sedimentation). 
 

• Planning should take into account pre-

construction, construction and post 

construction activities. 

 



Planning Principles 

• There are several key principles related to 

the effective planning of erosion 

prevention and E&S control. 
 

• Locate and plan the development to the 

existing terrain and site conditions. 
 

• Schedule the development to minimize 

potential for erosion and sedimentation. 
 

 

 

 



Planning Principles  

• Minimize the extent of disturbed areas and the 

duration of exposure. 
 

• Keep runoff velocities and erosive energies 

low. 
 

• Apply erosion control techniques as a first 

line of defense and retain eroded sediments 

within the site area (sedimentation control). 
 

• Develop maintenance and follow-up 

programs. 

 

 



Site Selection 

• Costs for sedimentation control can be 

minimized if a site is selected to suit the 

development rather than trying to modify 

the site to conform to the proposed 

activity. 
 

• Topographical map, surficial 

geology/landform maps, aerial 

photography, LiDAR imagery, watershed 

and drainage mapping. 

 

 



Site Selection 

• Location map showing the proximity of the 

site to any surface water 

bodies/watercourses (buffer zones), 

roads, areas of concern, etc. 

• Areas requiring extensive grading should be 

restricted to the most level portion of the site. 
 

• Areas which are prone to erosion, e.g., steep 

slopes, should be avoided. 
 

•  Avoid areas subject to flooding should not be 

disturbed. 

 



Scheduling  

• Plan activities for favorable times of year. 
 

• Stripping/grading activities should be 

avoided during the season of maximum 

erosion potential. 
 

• Avoid ecologically sensitive times of the 

year (spawning). 
 

• Doesn't deal with the issue; helps reduce 

impacts though. 



Disturbance/Duration 

• Minimize the extent of disturbed areas and 

limit the duration of exposure by phasing 

the development. 
 

• Expose the smallest practical area of land 

for the shortest possible time. 
 

• Helps preserve existing vegetation; 

significantly reduces erosion. 

 

 

 



Disturbance/Duration 

• Grading plans can be produced for each 

phase to help identify changing drainage 

patterns. 
 

• Complete grading as soon as possible after 

it has begun. 
 

• Protect stripped and or graded areas with 

temporary or permanent cover. 

• Gravels, mesh, blankets, vegetation, seeding. 
 



Disturbance/Duration 



Runoff Velocities 

• Runoff velocities and volumes should be 

kept as low as possible in order to 

minimize impact. 
 

• Minimize length and steepness of slopes 

and provide erosion protection where 

possible, e.g., gabions, matting, riprap. 
 

• Long steep slopes can be broken by 

benching, terracing or by constructing 

diversion structures. 
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Runoff Velocities 

• Direct runoff away from areas of concern, 

e.g., environmentally sensitive or easily 

erodible areas. 
 

• Drainageways (ditches) can utilize check 

dams to break up the flow velocity. 
 

• Overland flow can be reduced by 

minimizing gradients or incorporating 

terraces. 
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Erosion/Sediment Control 

• Applying erosion control practices on a 

site will prevent excessive sediment from 

being produced. 
 

• Use special grading methods such as 

roughening the slope. 

• Roll and compact soil to make them less 

erodible. 

• Broad based dips (logging roads). 

• Inside ditches with cross culverts/takeoffs. 

• Water bars (recreational trails). 
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Erosion/Sediment Control 

• When erosion is not adequately 

controlled, sediment control is more 

difficult and expensive. 
 

• Ideally sediments should be retained as 

close to the source as possible and 

prevented from leaving the site. 
 

• Filter fabric dam. 

• Brush barriers (toe of slope). 

• Sedimentation ponds. 

 

 



Maintenance/Follow-up  

• Stromwater management plans/runoff 

control plans need to be continually 

updated and reviewed for accuracy and 

effectiveness. 
 

• Changes to the development or new site 

conditions need to be anticipated and 

addressed immediately. 
 

• Reactive approach is much more costly. 

 

 

 



Maintenance/Follow-up 

• Erosion and sedimentation control devices 

need to be continually maintained and 

their effectiveness evaluated. 
 

• Form versus function. 
 

• Budgets should be allocated for inspection 

and maintenance of ESC devices 

throughout the development period, which 

includes all phases of construction, 

operation and decommissioning. 



Maintenance/Follow-up 

• Check the weather forecast daily. 
 

• Keep an inventory of materials such as 

straw bales, silt fences, filter fabric, gravel, 

riprap, etc.  
 

• Effective planning should included 

operational, decommissioning and 

abandonment activities. 

 

 

 



What To Avoid 

• Some of the biggest deficiencies in 

current planning and implementation 

practices include: 
 

• Absence of development phasing in which 

only a portion of the construction site is 

cleared and graded at any one time. 
 

• Long time lags between soil disturbance 

and soil stabilization. 

 

 

  



What To Avoid 

• Unnecessary clearing of sensitive areas, 

such as stream riparian buffers, steep 

slopes, wetlands, etc. 
 

• Inadequate installation and maintenance of 

erosion and sediment controls. 
 

• Poor field inspection practices and ESC plan 

enforcement. 
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ESC Plan 

• A practical combination of the principles 

previously discussed should be utilized 

to the maximum extent possible on all 

developments where erosion prevention 

and sedimentation control is required. 
 

• These principles are then integrated into 

a project specific Erosion and 

Sedimentation Control Plan (ESC Plan). 



ESC Plan 

• The following elements should be 

considered in the development of plan 

documents and maps. 
 

• General statement of the project. 

• Brief description of the development, project 

dates/schedule, location, size, etc. 

• The topographic and relevant features. 

• Project location relative to highways, water 

supplies, property boundaries, critical 

environmental areas.  

 

 



ESC Plan 

• Information on the site soils. 

• Description of each soil type including texture, 

thickness, erodibility, surface area, etc. 
 

• The proposed alteration of the area. 

• Boundary limits and area, limits of clearing and 

grading, areas of cut and fill and proposed side 

slopes, location of stockpiles. 
 

• Phasing (or staging) of land disturbing activities 

and site stabilization to minimize the extent of 

exposed areas. 

 

 



ESC Plan 

• Stormwater/Runoff Management Plan 

• Amount of runoff from the project area, 

upstream watershed, runoff producing factors 

and methods of calculation. 
 

• Problems posed by runoff on downstream 

areas. 
 

• Analysis of local drainage factors which may 

contribute to on-site and off-site problems. 



ESC Plan 

• Temporary erosion and sedimentation 

control measures (during construction). 

• Types and purpose, location, length of service, 

dimensions, design considerations and 

calculations. 

• Permanent ESC measure (long-term 

protection). 

• Types and purpose, location, length of service, 

dimensions, design considerations and 

calculations, landscaping or vegetation details 

(seeding, sodding). 

 

 



ESC Plan 

• Maintenance and follow-up program 

details. 

• Frequency and schedule of inspections and 

maintenance of ESC, method and frequency of 

removal and disposal of sediment, disposal 

method for temporary control measures. 
 

• Review of existing ESC plan for effectiveness 

and the need for updates due to changing 

conditions during construction, operation, 

decommissioning or abandonment. 



ESC Plan 



Questions 



WE CARE embodies SNC-Lavalin’s key corporate values and 

beliefs. It is the cornerstone of everything we do as a company. 

Health and safety, employees, the environment, communities 

and quality: these values all influence the decisions we make 

every day. And importantly, they guide us in how we serve our 

clients and therefore affect how we are perceived by our external 

partners. WE CARE is integral to the way we perform on a daily 

basis. It is both a responsibility and a source of satisfaction and 

pride by providing such important standards to all we do. 

WE CARE about the health and safety of our employees, of those who work under our care, and 

of the people our projects serve. 

WE CARE about our employees, their personal growth, career development and general well-

being. 

WE CARE about the communities where we live and work and their sustainable development, and we commit to 

fulfilling our responsibilities as a global citizen. 

WE CARE about the environment and about conducting our business in an environmentally responsible manner. 

WE CARE about the quality of our work. 


