
 

    3060 Lake Road, Denman Island, BC V0R 1T0 
    Tel :( 250) 335-1864 Fax: (250) 335-1846  
    Email: h2oenv@telus.net 

 
April 20, 2022              H2O File: 21-5 
 
Denman Housing Association 
3720 East Road 
Denman Island, BC V0R 1T0 
 
Re: Wastewater Assessment for Housing Development 
 Proposed Lot 2 of the Subdivision of Lot B, Secs. 18 & 19, Denman 

Island, Nanaimo LD, Plan 36263,  
1151 Northwest Road, Denman Island 

Introduction 
 
H2O Environmental Ltd. (H2O) was retained by the Denman Housing Association 
(DHA) to investigate the onsite soil and groundwater conditions and apply that 
knowledge to the design of a wastewater system for a multi-unit housing development.  
 
Domestic water for this lot will be supplied by a private well. The size of the planned 
lot is approximately 1.05 ha. 
 
Wastewater Considerations 
 
The proposed onsite development is four 3-bedroom units, six 2-bedroom units and 
ten 1-bedroom units. The SPM1 lists the Daily Design Flow (DDF) as 700 litres, 1000 
litres and 1300 litres per day (lpd) for the 1, 2 and 3 bedroom homes, respectively. 
The total estimated effluent flow would be 18,200 lpd from the group of homes. The 
DHA is committed to reusing light greywater2 for toilet flushing and with that in place, 
the DDF can be reduced by roughly 30% and will be approximately 12,740 lpd. 
 
The average daily flow is estimated to be ½ the DDF. The DDF is used for design to 
allow for peak uses. 
 
General Site Information 
 
The proposed lot is irregularly rectangular, bordered on the north by the Main Road 
commercial storage yard. To the east is Northwest Road and to the south is Kirk Road. 
Residential development is located to the west.  
 
Regional topography consists of a gentle grade to the west-southwest. The subject lot 
sloped moderately between 5% to 9% towards Baynes Sound to the west. 
 
The well for the development is located more than 30 metres downgradient of the 

 
1 Ministry of Health, Sewerage System Standard Practices Manual, Version 3, September 2014 
2 Light greywater is water from bathtubs, showers bathroom sinks and laundry. See Manual of Composting Toilets and 
Greywater Practice, BC Ministry of Health, 2016 
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proposed wastewater dispersal system on the subject lot. All tanks will also be more 
than 30 metres from the onsite well. There is a well on the corner of the Denman 
Activity Centre property, located across Kirk Road to the south. This well will also be 
more than 30 metres from the wastewater system components. 
 
Methodology   
 
Three testpits were advanced on the proposed lot. These were placed along the north 
south line approximately parallel to Northwest Road. 
 
To measure the in-situ permeability of the soils, two permeameter tests were 
conducted by H2O on the proposed lot.  Auger holes were advanced within the 
proposed wastewater dispersal area to a maximum depth of 40 centimetres (cm).  The 
permeameter test consists of a calibrated tube filled with water which is inserted into 
the auger hole allowing the water to escape at a flow rate determined by the ability of 
the soil to transmit it away from the tube. The water flow out of the tube is measured 
and a hydraulic conductivity of the soil is calculated from the results.  
 
Figure 1 showing approximate locations of testpits and system components is 
attached to this report. 
 
Results 
The general soil profile is a thin layer of forest debris, underlain by brown sandy loam 
to with 25% to 30% coarse fragments extending to approximately 60 cm.  This layer 
was followed by competent sandstone bedrock below. It is assumed that surficial 
groundwater will travel across the bedrock surface. Soil logs are attached to this 
report.  
 
Laboratory analysis by Down to Earth Labs confirms the sandy loam soil texture 
determination. 
 
The average measured field-saturated hydraulic conductivity (Kfs) of the two tests on 
the subject site was 1,247 mm/day. Although there is no direct conversion to traditional 
percolation test rates, this is a range roughly equivalent to a 5 to 7 minute/2.54 cm 
percolation speed. Kfs is generally considered to be approximately ½ of the soil 
hydraulic conductivity, K. 
 
Based on the assumed highest soil hydraulic conductivity of approximately 3.9 m/day, 
an assumed average hydraulic gradient of 0.05 (from measured onsite slope), and a 
soil porosity of 25%, the effluent velocity in the soils was calculated using the following 
equation: V= Ki/n where: K = hydraulic conductivity, (2 x Kfs), i = hydraulic gradient 
and n = the estimated porosity of the sandy soils. The average velocity of groundwater 
in the soils on the proposed lot is calculated to be approximately 0.8 metres/day. 
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Wastewater Treatment Levels 
 
A Type 1 wastewater system is only septic tank treated effluent with total suspended 
solids (TSS) and five-day biochemical demand (BOD5) on the order of 150-300 
milligrams per litre (mg/L) and 150-250 mg/L, respectively. BOD5 is a measure of the 
oxygen use of the microbes within the effluent.   
 
Type 2 effluent reduces the effluent concentrations of TSS and BOD5 to less than 45 
mg/L. 
 
Type 3 effluent standards call for both TSS and BOD5 to be <10 mg/L and reduction 
of the fecal coliforms to less than 400 CFU per 100 milliliters. Typically, fecal coliform 
concentrations from a septic tank range from 105 to 107 colony forming units (CFU) 
per 100 millilitres. These bacterial standards are generally achieved with tertiary 
treatment, i.e. – a UV light or placement of a greater depth of specified sand under the 
dispersal field (passive Type 3). Each higher level of treatment allows a significant 
reduction in the size of the dispersal field. 
 
However, the key factor in determining the size of the dispersal field is the allowable 
Linear Loading Rate (LLR). This value takes into account the soil and site 
characteristics and ties in the DDF volumes to give a minimum length across the slope 
for the dispersal field to minimize the potential for groundwater mounding. There are 
methods for allowing shorter distances overall but the total length must still be 
maintained. 
 
Due to the depth to the restrictive layer and the sensitive nature of the wetlands to the 
west, H2O has prepared a design incorporating Type 3 treatment for the wastewater 
system for the site.  
  
Discussion and System Design 
 
The groundwater velocity on the subject site averages approximately 0.8 m/day. The 
closest laterals of the proposed area of the wastewater dispersal field are 32 metres 
from the wetland demarcation line. The effluent from the dispersal fields will travel 
vertically through the soil until encountering the sandstone bedrock and then travel 
southwest. The treated effluent will travel past the slab-on-grade buildings and 
eventually into the wetlands. 
 
The travel time in the subsoils to the wetland would be in excess of 40 days. Fourteen 
days is the generally accepted time for full polishing and natural attenuation of Type 1 
effluent in the native soils. This effluent will be treated to Type 3 standards before 
being dispersed to the native soils.  
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The onsite well is located to the north and west of the dispersal field. Again, the nearest 
lateral to the well will be 36 metres. Travel time will be approximately 46 days in the 
native soil.  
 
The wetland most likely acts as a recharge area for the local fractured bedrock aquifer 
from which the onsite well draws its supply. The system will, in effect, be recycling a 
portion of the water used in the development back to the source of the water in the 
bedrock.  
 
The wastewater system would consist of septic tanks for the buildings, and all tanks 
would gravity feed, if achievable, to an 11,365 litre equalization tank. This would pump 
to a Bionest BN3500 Bioreactor contained within two 11,365 concrete tanks in series. 
 
The Bionest is a suspended media treatment system which will produce effluent in the 
range of 10 mg/L BOD and 10 mg/L TSS. It incorporates numerous micro-pore 
aerators within the treatment chamber and a recirculation system to significantly 
reduce nitrogen in the effluent.  
 
From the Bionest, the effluent would then gravity feed to two UV light units in series to 
reduce the fecal coliform bacteria to Type 3 quality requirements. 
 
The treated effluent would flow to a 23,185 litre concrete pump tank where it would be 
time dosed to the dispersal fields. The dispersal fields would use a pressurized 
distribution arrangement to optimize treatment in the existing soil conditions and avoid 
soil saturation. Time dosing spreads the application of effluent over an entire 24 hour 
period versus dosing the field only at peak time uses such as in the morning and 
evening. 
 
Based on the hydraulic loading rate and the linear loading rate in the SPM, the 
dispersal field for the development would have to be 170 metres long. This overall 
length can be accounted for by creating three separate dispersal fields of 58 metres 
each, each lower on the slope than the one above and separated by 4 metres. The 
total length of the fields would be approximately 174 metres and each field would be 
approximately 1.7 m wide. The overall length of the dispersal fields would be 
approximately 65 m along the Northwest Road side of the property. The beds will be 
built within two low rock wall structures to minimize impact from people and traffic. 
 
Conversations with the Ministry of Transportation and Infrastructure and Islands Trust 
have confirmed that use of the setback area for the wastewater dispersal fields along 
Northwest Road is acceptable and allowed. 
 
The fields would consist of pressurized piping within raised seepage beds, on top of 
15 cm of specified sand. There would be duplex pumps in the pump chamber and an 
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indexing valve to separate the dispersal field into six zones. This reduces the required 
pump size and allows for better distribution of effluent.  
 
Summary 
 
Testpits were advanced and permeability tests were completed on the site. There is 
approximately 60 cm of useable permeable sandy loam below grade.  
 
H2O has designed a Type 3 wastewater system that will safely disperse effluent from 
the planned housing to the environment.  
 
The wastewater treatment system will consist of separate septic tanks for the buildings 
and an equalization tank to mitigate wastewater peak flows. Two tanks will contain the 
aerated effluent treatment units and will be followed by two ultraviolet light disinfection 
units. The dose tank will be sized to spread the effluent flows out over the entire 
dispersal field over the course of 24 hours to further mitigate peak flows and avoid 
saturation of the soil.  
 
The dispersal of the effluent to ground will consist of three separate dispersal fields of 
58 metres each, each successively lower on the slope and separated by 4 metres. 
The total length of the fields would be approximately 174 metres and each field would 
be approximately 1.7 m wide, with an overall width of approximately 12 metres.  
 
Due to the soil characteristics and the grades onsite, with proper maintenance of the 
wastewater system, the residence time  of the treated effluent in the soil is more than 
adequate to ensure there is minimum risk that the effluent will negatively impact the 
onsite well, the wetlands or the neighbouring properties. 
 
Closure 
 
H2O is pleased to provide you with this letter regarding the soil conditions on the 
proposed subdivision of proposed Lot B at 1151 Northwest Road on Denman Island. 
Please contact H2O with any questions you may have regarding this report. 
 
H2O Environmental Ltd.  
 
 
 
 
 
Per: __________________________  
          Steven M. Carballeira, P.Geo.  
          Permit to Practice # 1001460 
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