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4. STORMWATER MANAGEMENT APPROACH 

4.1. Planning Objectives 

 

Flood Mitigation & Resiliency:

 

  

Collaborate with First Nations:  

 

  

Ecosystem Health & Water Quality:

 

  

Operations & Maintenance:

 

  

Monitoring & Data Management:

 
Education & Outreach:  
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4.2. Performance Objectives 

 

 

 
 

 

 

 

4.3. Sizing Criteria 
 

 

 

 Drainage of late century 100-year 24-hour rainfall event  
 Drainage of late century 10-year and 100-year coastal inundation across the Park 
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4.4. Treatment Train Approach 

Figure 23. Treatment Train Components 



Parksville Community Park Stormwater Management Master Plan 

Page 53 

 
Figure 24. Runoff Volume Control Practices 
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Table 8. Benefits of Runoff Volume Control Practices 

  
 Runoff Volume Reduction BMP 

  
Location in the Landscape 

Hydrologic Benefits Surface Water Pollutant Removal Ancillary Benefits  
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Impervious Cover Reduction 

 

  40% 30-55% 64%    
  

    

Soil Amendments/ Decompaction   75-90% 50-75% 50-75%  25-90%       

Native Ground Cover   40%    25-90%  
 

 
  

Impervious Disconnection   25-50% 25-50% 25-50%         

Urban Tree Canopy              
Permeable Pavement   45-85% 40-55% 50-55% 60-80% <0-90%       

Green Roof   45-90% highly variable 20-90% 70-90% 80%  
     

Blue Roof   45-90% highly variable 20-90% 70-90% 80%    
 

  

RO
UT

IN
G 

Level Spreaders     50-75% 50-75% 50-75%          

Filter Strips   25-75% <0-45% <0-15% 80-85% <0-80%     
  

Dry Swales &  
Enhanced Grass Swales   10-60% <0-10% <0-10% 0-30% <0-70%  
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E 
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T 

Bioretention 
(without underdrain) 

  

  65-85% <0-30% <0-30% 70-90% <0-90%  
  

 
  

 

Biofiltration (with underdrain)   40-45% <0-30% <0-30% 70-85% <0-90%  
  

 
  

Tree Trenches / Soil Cells   50-90% 44% 50% 85% 35%  
     

Infiltration Basins   50-90% 15-90% 60-90%       
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FA

CE
 

TR
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TM
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T Infiltration  
Trenches 

  

  50-90% 15-90% 60-90%         
 

Below-ground  
Recharge Systems   85% 50-80% 40-70% 70-90% 70-90%       

RE
US

E 

Rainwater Harvesting 
  

  40% 40% 40%      
 

  
 

Stormwater Harvesting   20-75% 45-95%  65-80%     
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E 
NO
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S Legend: Reduction ranges represent variations in design and site conditions across multiple studies. As a result, 

comparisons between BMPs across different studies may not reflect true performance. Please refer to 
the individual references reported for more information on how the volume and pollutant reductions 
were calculated. Utilizing good design practices will generally achieve removals toward the top end of 
the range. 

* Effluent concentrations can be greater than influent, depending on facility soils 
   and design. 
** Relative effectiveness estimated based on average runoff volume reduction as  
     a surrogate for thermal load reduction. Reductions are also dependent on  
     thermal load from catchment. 

Extent of benefits depend on a variety  
of factors including size of BMP, 
pre-development condition, construction, 
and maintenance methods, etc. 

 

High Med Low 

  

SOURCE:  WERF 2016; WERF 2014; Dane County; USEPA 2017; EOR; UNH 2012  
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Table 9. Development Suitability and Simplicity of Runoff Volume Control Practices 

  
 Runoff Volume Reduction BMP 

New/Re-Development Land Use Setting Simplicity of Implementation  
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Impervious Cover Reduction
  

 

Soil Amendments/ Decompaction
  

Native Ground Cover
  

Impervious Disconnection
   

Urban Tree Canopy
  

Permeable Pavement
  

Green Roof
 

N/A N/A N/A 

Blue Roof
 

N/A N/A N/A 
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Level Spreaders 
                    

 Filter Strips 
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Biofiltration (with underdrain) 
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Infiltration Trenches 
                    

 

Below-ground Recharge Systems 
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Stormwater Harvesting 
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High Med Low 
   

SOURCE:  DEQ 2016, DEQ 2016, COE 2016, TRCA 2016  
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Table 10. Design Criteria and Considerations for Runoff Volume Control Practices 

Runoff Volume Reduction BMP 

Design Criteria Design Considerations Maintenance Cost 
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Impervious Cover Reduction 
 

<15%      N/A 30+  $$ $  

Soil Amendments/ Decompaction 
 

<15%      N/A 30+  $ $ 

Native Ground Cover 
 

1-5%      N/A 30+  $ $ 

Impervious Disconnection 
 

1-5%   0.6 m    30+  $$ $ 

Urban Tree Canopy 
 

     Foundation  30+  $$ $$ 

Permeable Pavement 
 

1-5%  Area 1:2:1 1 m  Foundation  15-25  $$$ $$ 

Green Roof 
 

0-10% (>5% req. 
design mod.)  

Area 1:1 (Direct 
Rainfall Only)     Asphalt 

Life + 20  $$$ $$ 

Blue Roof 
 

0-10% (>5% req. 
design mod.)  

Area 1:1 (Direct 
Rainfall Only)     Asphalt 

Life + 20  $$$ $$ 
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G 

Level Spreaders 
 

<15%      N/A 10-20  $$ $$$  

Filter Strips 
 

1-5%  
<25 m Length 

<3% slope 0.6 m   N/A 30+  $$ $$$ 

Dry Swales & Enhanced Grass Swales 
 

0.5-3%*  
Length 5-15:1 

(<0.8 ha) 1 m  Foundation N/A 30+  $$ $$$ 
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1-5%  
Area 5-15:1 
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Foundation  25  $ $$  

Biofiltration (with underdrain) 
 

0.5-2%  
Area 5-15:1 
(0.2-0.8 ha) 1 m* 

 
Foundation  25  $ $$ 

Tree Trenches / Soil Cells 
 

0.5-2%  
Area 5-15:1 
(0.2-0.8 ha) 0.5 m** 

 
Utilities, 

Foundation  30+  $$ $$$ 

Infiltration Basins 
 

<15%  
Area 5-30:1 

(10 for Roads) 0.5 m**  Foundation N/A 20-30  $ $$ 
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Below-ground Recharge Systems 
 

<15%  
Area 5-30:1 

(10 for Roads) 
Width >Depth 

0.5 m**  Foundation  20-30  $$ $$$ 
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<15%       30+  $ $$  

Stormwater Harvesting 
 

<15%       30+  $ $$ 
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*slopes greater 
than 1% require 
check dams or 
grade control 
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Planning - A 

Guidebook for 
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SOURCE: DEQ 2016,  CVC/TRCA 2010,  DEQ 2016,  CVC/TRCA 2010 CRWA, EOR, STEP 2013, COE 2016 EOR, CHI & Autocase, 2017  

Sources for Table 8, Table 9 and Table 10 

Clary, J., Jones, J., Leisenring, M., Hobson, P., Strecker, E. (2016). 
International Stormwater BMP Database - 2016 Summary 
Statistics, Final Report. Prepared for Water Environment & Reuse 
Foundation (WERF). Virginia, USA. 

Geosyntec Consultants, Inc., Wright Water Engineers, Inc. 
(2014). Summary of BMP Performance for Stormwater Report 
Data - International Stormwater BMP Database. Prepared for 
Water Environment Research Foundation (WERF). 

Balousek, J. (2003). Quanitfying decreases in Stormwater Runoff 
from Deep Tilling, Chisel Plowing and Compost Amendment. 
Dane County Land Conservation Department. 

US EPA (2017). International Stormwater BMP Database, 
www.bmpdatabase.org, accessed November 7, 2017. 

Professional Judgement, EOR Inc., 2017 

Minnesota Stormwater Manual, 2017. Accessed November 8, 2017, 
https://stormwater.pca.state.mn.us/index.php?title=Calculating
_credits_for_tree_trenches_and_tree_boxes 

Houle, J., Roseen, R., Ballestero, T., Puls, T., Sherrard , J. 2013. 
Comparison of Maintenance Cost, Labour Demands, and System 
Performance for LID and Conventional Stormwater 
Management. Journal of Environmental Engineering 
2013:139:932-938. 

Oregon Department of Environmental Quality (DEQ). 2016. Low 
Impact Development in Western Oregon: A Practical Guide for 
Watershed Health. Prepared by Green Girl Land Development 
Solutions, LLC. 

Van Seters, T., Graham, C., Rocha, L., Uda, M., Kennedy, C. 2013. 
Assessment of Life Cycle Costs for Low Impact Development 
Stormwater Management Practices. Prepared for the 
Sustainable Technologies Evaluation Program (STEP) of Toronto 
and Region Conservation Association (TRCA) 

City of Edmonton (COE). 2016. Low Impact Development 
Construction Inspection and Maintenance Guide. Prepared by 
Urban Systems Inc.  

Toronto and Region Conservation Authority (TRCA). 2016. Low 
Impact Development Stormwater Management Practice 
Inspection and Maintenance Guide. Prepared by the Sustainable 
Technologies Evaluation Program. Vaughan, Ontario. 

EOR, CHI & Impact Infrastructure (2017). Low Impact 
Development Location Study Part 1. City of Edmonton
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Table 11. Runoff Volume Control Practice Feasibility at Parksville Community Park 

Shallow Groundwater      Deep Groundwater    Organic Silt Soils  
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Legend:  
N/A = BMP not compatible with site 

* = BMP requires design modification 
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