
SLOW IT – SINK IT – SPREAD IT
Site Design and the Use of

the Water Balance Model Express



WHY ARE WE HERE?
APEALING FOR CHANGE!

 We are now witnessing a well established pattern in our 
climate that swings between short, severe rain events 
and extended periods of drought;

 Climate change will only serve to emphasize these 
extremes;

 In the absence of strong regulation our tools become the 
information, education and encouragement we pass to 
the public and our peers;

 The WBMEx is one such tool allowing professionals, 
developers and home owners a means of judging the 
relative success of simple landscape features to improve 
stream health.



WATER BALANCE MODEL (WBM)
VS

WATER BALANCE MODEL EXPRESS (WBMEX)

 Both are intended to address flooding and water 
conservation by imitating or restoring natural processes;

 WBM is intended for large scale developments and area 
planning;

 WBMEx is intended for small scale developments and 
improvements to singular properties;

 WBM allows for input and assessment of a greater level of 
environmental, ground and development criteria; while

 WBMEx is a simplified version that allows for the layperson 
to assess the effects of “landscape” scaled features to 
improve stream health.



Before you start … Information Req.
1. What watershed are you 

in?
2. Site condition (eg. 

undisturbed forest vs 
grass);

3. Soil type (sand, clay, 
loam);

4. Soil depth (the shovel test);
5. Site size;
6. Roof and driveway areas;
7. Landscape:  type and area.



Step 1: Enter your address or click on 
you respective watershed

Your water shed and the 
position of your property 
within it, have specific 
natural (climate and soil) 
and man made (zoning 
and development 
densities) that have been 
pre-programmed into the 
Water Balance Express 
site. 



Step 2:  
Create Your 

Project

 Site Name
 Site Condition
 Soil Type
 Soil Depth
 Lot/Site Area



Begin adding Buildings 

Click and drag the grey “Building” block into the 
dialogue area and add the dimensions or area .



Hard Surfaces
 Note how the use of the 

lower slider allows you 
to adjust for the level of 
imperviousness by 
choosing gravel vs 
asphalt or concrete.

 Click and drag the Hard 
surfaces block to the 
dialogue box.

 Stream Health at 0.39
 Stream Health is also a 

measure of our success 
in addressing flooding 
and drought.



Add Landscaping
 Sliders can be used to 

adjust for landscape area 
soil type and soil depth.

 Note that any adjustment 
to the area, soil type or 
depth has marginal effect 
on stream health.

 While generally positive, 
lawn does not address 
the effects of other 
impervious surfaces.

Stream Health remains at 
0.39



Add a Coach House

Adding the impervious areas from a coach 
house (75m2) and the associated drive and 
walk ways (130m2) results in a reduction to 

Stream Health of 0.32.



Using WBMEx to improve Stream Health
 Click and drag “rain garden” 

to the dialogue box;
 Enter dimensions or area of 

proposed rain garden;
 Pick which building or hard 

surface will be connected;
 Adjust for rain garden depth;
 Soil type (previous clay);
 Soil depth (previous 

300mm);
 Base material (river sand 

used for rain garden);
 Base material depth (200).



Effects of Rain Garden (with storage)

 By directing the roof drains 
from the proposed Coach 
House to a 4m2 rain 
garden, we raise the 
Stream Health Gauge to 
0.38.

 Note:  Our original value 
was 0.39.

 By introducing this one 
minor landscape feature 
we have addressed the 
increased runoff from the 
Coach House



Effects of Infiltration Swale (with storage)

 Click and drag “infiltration 
swale” to the dialogue box;

 Enter dimensions or area of 
proposed swale (4m2);

 Pick which building or hard 
surface will be connected;

 Adjust for infiltration swale 
depth;

 Soil type (previous clay);
 Soil depth (previous 300mm);
 Base material (river sand used 

for infiltration swale);
 Base material depth (200mm).



Effects of Rain Garden and Swale

 The effects of a 4m2 
rain garden in 
combination with a 
4m2 infiltration swale
improves Stream 
Health to 0.45.

 This represents an 
improvement over the 
original site (0.39) a 
significant 
improvement over the 
proposed site (0.32).



Additional Rain Gardens and Infiltration 
Swales for Existing Residence

Stream Health Improves to 0.58



Water Balance Model Express 
Conclusions

 The WBMEx is a simple online tool that permits 
homeowners to gauge the effects of their site on 
the local environment;

 The WBMEx also permits homeowners to 
estimate the effects of simple landscaped based 
features to restore stream health, conserve 
water and reduce our dependence on large 
capital storm water infrastructure;

 The size of these landscaped features is minor.  
Four features totaling 16m2 were sufficient to 
return this property to an acceptable 
environmental level.



A look at larger Developments

Larger developments also benefit from the use of 
rainwater management tools similar to those used 

on smaller sites.



Detention Ponds

Larger developments can also use detention ponds to 
reduce peak discharge, improving water quality and 

providing green-space amenities.



Infiltration Swales

Infiltration swales can reduce flooding, recharge 
the ground water table and provide a level of 
filtration and treatment for runoff from parking 

areas.



Capital Cost of Rainwater 
Management

Lancaster Heights 27 Lot SFR

Exfiltration Galleries and Piping 57,160
Infiltration Swales 12,750
Rain Garden 7,500
Storm Control Manholes 9,600
Engineering and Admin. 13,050

Total $100,060
Total per Lot $3,705



Development Cost Charges (DCC)
 Until recently, Comox applied a storm water 

DCC on all single family lots;
 The value of this DCC was $3,432.00;
 This DCC was used to finance large 

drainage works constructed to address the 
unintended effects of traditional 
development;

 Expensive and intrusive, these projects 
rarely dealt with anything more than 
increased conveyance to address flooding.



Cost Comparison
Rainwater Management vs. Big Pipe

Cost to implement Rainwater Mang. 3,705.00
Cost of Storm Water DCC 3,432.00

Cost to “Do it Right” $273.00

At a net cost of $273.00, we not only address the 
historic cost of improving our conveyance system, 
but we also retain water for periods of drought, 
improve fisheries habitat and reduce erosion at 
the point of discharge to the receiving 
environment.



Water Balance and Water Balance 
Express

 With these systems in hand, both the engineer and the 
home owner now have a means of exploring the use of 
rainwater management;

 Unlike its larger cousin, the Water Balance Model 
Express provides a simply and intuitive means for 
homeowners and small developers to explore the use of 
common rainwater management tools to protect both 
property and the environment from the effects of property 
development;

 The Express provides us a means of engaging and 
educating home and property owners on the ways by 
which we can “design with nature”.


