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1 Project Description 
The Townhomes of Lake Thomas development, proposed by 3293309 Nova Scotia ULC, is 
located on the east side of Lake Thomas and Highway 2 in the southern part of Fall River, Nova 
Scotia. Development is to occur over two existing parcels of land which both have road access. 
A commercial building exists on civic 3124 (PID 40103202) and a residential home is located 
at civics 3134-3136 (PID 00504415). The commercial building is to be demolished to make 
room for development while the residential home is to remain. These parcels cover 
approximately 6.35 acres and are bound by Highway 2 to the west and private lands to the 
north, south and east. The south-eastern part of the site is currently tree-covered, and 
driveways and lawn areas exist along Highway 2 and to the North. The site primarily slopes from 
east to west toward Highway 2 and Lake Thomas.  

The developer initially proposed eighteen 4-bedroom townhouse units in six townhouse blocks 
for the proposed site. The scale has since been reduced to 30 bedrooms in total under a 
smaller footprint. This reduction was recommended by ABLE due to both septic and stormwater 
limitations and in consideration of phosphorus load. Water services will be provided to the 
development from the 300mm ductile iron main that runs along the west side of Highway 2. 
Sewage effluent will be treated by a Waterloo Biofilter system with phosphorus removing 
electrostatic precipitators in septic tanks. Treated effluent disposal will occur in an infiltration 
field along the east side of the overall property, furthest from Lake Thomas, where natural 
trees, vegetation, and wetlands will remove excess phosphorus from entering the lake.  

This report will outline how this development can proceed without increasing the trophic state 
of the receiving waters in accordance with the HRM River-lakes Secondary Planning Strategy. 
This is a very stringent requirement for developers that will require specialized infrastructure 
and specific measures to be implemented in the treatment of stormwater runoff and the 
treatment of onsite sewage. Best management practices will need to be in place post-
construction to ensure that phosphorus export levels are kept low in the future.  

2 Site Conditions 

2.1 Land Use  

The proposed site is located in the Shubenacadie Lakes Plan Area (Planning districts 14 and 
17) and is zoned as Village Main Street (VMS). The commercial building at civic 3124 has 
historically been the location of massage therapy and construction businesses. A residential 
home is located on civic 3134/3136 with the majority south-eastern portion of this property 
being undeveloped.  

The proposed use is to develop the lot for multi-unit residential development as shown on the 
proposed site concept plan, see drawing C100 in Appendix A and supplemental architectural 
drawings. This will involve the construction of four 3-unit townhouse buildings, primarily on the 
existing civic 3124 property.    
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2.2 Roads 

Access to both parcels that encompass this site is provided via Highway 2 in Fall River. Civic 
3134 is accessible by a paved driveway while a gravel driveway and parking lot serves the 
commercial building. It is anticipated that the proposed residential development will share 
access with the residential driveway to minimize hard surface. Oakes Road overlooks the 
property from the east.  

2.3 Surficial Geology 

Test pits and in-situ permeameter testing were completed on the site to determine soil 
suitability both for sewage effluent and stormwater infiltration. Test pits showed a pattern of 
150-200mm organic material and 300-500mm of sandy silt overlaying silty clay. Test pit 
locations can be found on C100 of Appendix A and test pit and permeameter test results are in 
Appendix B. Nova Scotia’s surficial geology map indicates silty till on the proposed site as can 
be seen in Figure 2.1 below extracted from NSDNRR’s Surficial Geology Map.  

 

Figure 2.1 - Nova Scotia Surficial Geology Map of Development Area (NSDNRR) 
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In-situ permeameter testing at four locations provided varied results, see Table 2.1 below. 

Location Soil Type Measured Permeability (k) 

A – North of Commercial Bldg Sandy Silt 8.17x10-7 

B – East of Residential Well Clay Silt 1.0x10-8 

C – East Property Boundary Sandy Silt 4.11x10-6 

D – South Property Boundary Sandy Silt 13.71x10-7 

Average Permeability (kavg) 13.71x10-7 

Table 2.1 - In-Situ Permeameter Test Results 

2.4 Bedrock Geology 

The bedrock geology of the site consists of greenish grey metasandstone and minor 
interbedded, green, metasiltstone and dark grey-black slate from the Goldenville Group. 
Bedrock was not encountered in test pits at depths of 1.5m. See Figure 2.2 below from 
NSDNRR’s Bedrock Geology Map of the Waverley area.  

 

Figure 2.2 -Nova Scotia Bedrock Geology Map of Development Area (NSDNRR) 

 

The site is in a low-risk area for radon in indoor air, so extra consideration for radon will likely 
not be required for these buildings.  
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Figure 2.3 - Nova Scotia Radon Potential for Development Area (NSDNRR) 

2.5 Groundwater Resources 

Groundwater will not be negatively impacted by new development as none will be withdrawn 
from the aquifer. Treated potable water is available on the site from the Pockwock water 
system. The existing residence has its own well. Residential water use will eventually find its 
way into the groundwater after undergoing tertiary treatment with the proposed sewage 
treatment system, filtering down through the overlying soils described above. Well logs in the 
area show varied results for water yield; between 4.5 and 40 litres per minute. A perched water 
table exists in areas of the site due to the nature of existing soils as was observed when test 
pits for permeability testing filled when left over-night.  

The map in Figure 2.4 below from NSDNRR shows that the area of this development is more 
likely to have uranium and other radionuclides naturally occurring in the groundwater.  

 

Figure 2.4 - Uranium and Radionuclide Potential for Development Area (NSDNRR) 

Arsenic in groundwater is another naturally occurring problem in many parts of Nova Scotia. Fall 
River area is known to have some naturally occurring arsenic in the groundwater. A report from 
(Kennedy and Drage 2016) shows the percentage of samples that exceed the level of 10 ug/l of 
arsenic in the water which was the drinking water limit at the time. 27% of wells sampled in the 
Fall River area exceeded this level of arsenic as shown in Figure 2.5 below.  
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Figure 2.5 - Arsenic Risk in Groundwater for Fall River Area (Kennedy and Drage) 

2.6 Precipitation 

Rainfall information for the area was obtained from weather records kept by Environment 
Canada at the Halifax Citadel station. This station was chosen conservatively over the Halifax 
Stanfield International Airport which receives less rainfall but is closer. The total average 
rainfall per year is 1.47 meters or 1468 mm/year in this area as shown in Table 2.3 below. This 
information is required to calculate annual phosphorus load from surface water.    

  Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Year 

Rainfall (mm) 96.7 75.1 101.3 111.3 118.4 111.8 110.3 96.4 108.9 124.1 143.6 115.9 1313.9 

Snowfall (cm) 43.1 35 31.2 7 0.8 0 0 0 0 0.1 7.8 29.2 154.2 

Precipitation (mm) 139.7 110.1 132.5 118.3 119.1 111.8 110.3 96.4 108.9 124.3 151.4 145.1 1468.1 

Table 2.2 - Average Rainfall at Halifax Citadel (Environment Canada) 

2.7 Stormwater Management 

2.7.1 Methodology 

The NSCS (USDA Natural Resources Conservation Service) TR-55 method is used to analyse pre 
and post condition stormwater runoff for the proposed development. This method is approved 
by Halifax Water and uses runoff curve numbers to predict direct runoff and infiltration from 
rainfall. See Drawings C102 and C103 in Appendix A for defined catchment areas and detailed 
runoff analysis. Autodesk’s Storm and Sanitary Analysis software is used to aid in stormwater 
modelling for pre- and post-development conditions.  
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2.7.2 Design Storms 

24-hour short duration rainfall intensity-duration-frequency data for Halifax Citadel for the 
required return periods are used in analysis and obtained from Environment Canada. Chicago 
storm distributions are used to closely match rainfall distributions in our area. 

 Figure 2.5 below shows the historical IDF curve for the Halifax Citadel station:  

 

Figure 2.6 - Halifax Citadel IDF Curve (Environment Canada) 
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24-hour return period rainfall amounts used in calculations are as follows in Table 2.3: 

Return Period (Years) Rainfall (mm) 

2 67.6 

5 111.8 

10 141.1 

25 178.2 

50 205.6 

100 232.9 

Table 2.3 - Halifax 24-Hour Return Period Rainfall Amounts (Environment Canada) 

2.7.3 Existing Drainage Condition 

Existing condition subbasin delineations are shown on Drawing C102 of Appendix C. Table 2.4 
below summarizes these subbasin areas and the curve numbers used in TR-55 analysis. Our 
analysis considered three separate endpoints (outfalls) for surface water on the existing site: 
the wetland, the road at the low end of the development site, and the single-family residential 
homes to the south of the proposed site. Catchment runoff considered includes upstream areas 
as far as Oakes Road to the east. Water from these endpoints eventually ends up in Lake 
Thomas, whether through surface or groundwater flow.     

ID   Description  Area (m²)  Outfall Weighted Curve Number 

1 Ex Bldg 36 Road Outfall 98 

2 Ex Bldg 2 154 Road Outfall 98 

3 Ex DWY 1 523 Road Outfall 89 

4 Ex DWY 2 447 Road Outfall 98 

5 Ex Green Space 1 4032 Road Outfall 80 

6 Ex Green Space 2 6870 Road Outfall 76 

7 Ex Green Space 3 25807 Wetland 76 

8 Ex Green Space 4 9861 Wetland 72 

9 Ex Green Space 5 5299 Adjacent Lots 76 

10 Ex Green Space 6 3123 Road Outfall 74 

11 Ex Green Space 7 1841 Road Outfall 74 

12 Ex House 365 Road Outfall 98 

Table 2.4 - NSCS Subbasin Curve Numbers - Existing 
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2.7.4 Post-Development Drainage Condition 

Post-condition drainage information can be found on drawing C103 of Appendix A. Although 
stormwater detention values required to match pre-condition flows are minimal (5.1M³ for a 
100-year storm), it is important that phosphorus-laden runoff be controlled and filtered. A 
stormwater detention pond will be installed at the low end of the site to collect and filter hard 
surface runoff. A filter berm will also be installed below the existing wetland to catch and treat 
runoff from above and reduce the intensity of stormwater runoff to lower properties. Post-
condition subbasin areas and TR-55 curve numbers can be found in Table 2.5 below.  

ID  Description Area (m²) Outfall Weighted Curve Number 
1 Ex Green Space 1 3700 Road Outfall 80.00 

2 Ex Green Space 2 6900 Road Outfall 76.00 

3 Ex Green Space 3 25800 Wetland 76.00 

4 Ex Green Space 4 9900 Wetland 72.00 

5 Ex Green Space 5 5300 Adjacent Lots 76.00 

6 Ex House 400 Road Outfall 98.00 

7 Prop Bldg 3 200 Road Outfall 98.00 

8 Prop Bldg 4 200 Road Outfall 98.00 

9 Prop Bldg 5 200 Road Outfall 98.00 

10 Prop Bldg 6 200 Road Outfall 98.00 

11 Prop DWY 3 100 Road Outfall 96.00 

12 Prop DWY 4 100 Road Outfall 96.00 

13 Prop DWY 5 100 Road Outfall 96.00 

14 Prop DWY 6 100 Road Outfall 96.00 

15 Prop Green Space 2 1800 Road Outfall 74.00 

16 Prop Green Space/Pond 2600 Road Outfall 74.00 

17 Prop Road 700 Road Outfall 92.00 

Table 2.5 - NSCS Subbasin Curve Numbers - Proposed 

2.8 Vegetation 

See drawing C100 Appendix A for proposed areas of disturbance. A significant portion of the 
site (59%) will remain undisturbed, and areas that are disturbed during construction must be 
revegetated with grass as soon as possible to reduce runoff and prevent soil erosion. The 
existing site imperviousness percentage is around 6% and the proposed development will 
increase this to approximately 11%.   
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2.9 Sensitive Natural Areas and Buffers 

A wetland and watercourse delineation were completed on the proposed site by McCallum 
Environmental Limited in September of 2018. A 664m² non-contiguous wetland was identified 
and can be found in Appendix B. Intermittent drainage courses identified were not classified as 
watercourses. A berm will be installed along the lower side of the wetland as part of the 
development. The berm will collect and naturally filter phosphorus surface water from lands to 
the east; some of which runs off to residential properties in current state. This will help the site 
phosphorus balance. 20m wetland buffers will be respected throughout site development in 
accordance with the land use bylaw, further enhancing phosphorus retention and uptake by 
plants.  

As shown on C100 in Appendix A, the total site disturbance will remain under the 50% limit 
defined in HRM RL-23 of the River-Lakes Planning Strategy.  

2.10 Water Service  

Water services to the proposed townhouses will be provided from the newly installed 300mm 
watermain which runs along the West side of Highway 2. Servicing will be provided by one 
single service main as there is no intention for future subdivision of individual units.  

2.11 Sewer Service 

Municipal sewer is not available in the area; therefore, an onsite septic system must be 
installed to treat wastewater from the new development. Wastewater can be a significant 
contributor to site phosphorus load and must be managed diligently to achieve net-zero 
phosphorus for the project.  

2.11.1 Flow Estimates 

Estimated average sewage flows for the proposed 12-unit, 30-bedroom development would be 
11,400 litres per day according to the 380 litres per person, per day, of the 2022 revision of 
the Atlantic Wastewater Guidelines. 

Applying a Harmon peaking factor of 4.35 gives peak flows of 0.58 litres per second.  

 

𝑄𝑄𝑝𝑝 =    𝑀𝑀𝑄𝑄𝐴𝐴 

𝑀𝑀 = 1 +
14

4 + 𝑃𝑃0.5 

 

𝑃𝑃 = 30 𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝 =
30

1,000
=  0.03   
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𝑄𝑄𝐴𝐴 = 𝐴𝐴 ∗ 𝑝𝑝 = 380𝐿𝐿/𝑑𝑑𝑑𝑑𝑑𝑑 (30)   = 11,400 𝐿𝐿/𝑑𝑑𝑑𝑑𝑑𝑑 

 

𝑀𝑀 = 1 +
14

4 + (0.03)0.5 = 4.35 

 

𝑸𝑸𝒑𝒑 =    𝑴𝑴𝑸𝑸𝑨𝑨 = (𝟒𝟒.𝟑𝟑𝟑𝟑)(𝟏𝟏𝟏𝟏,𝟒𝟒𝟒𝟒𝟒𝟒) 

𝑸𝑸𝒑𝒑 = 𝟒𝟒𝟒𝟒,𝟓𝟓𝟓𝟓𝟓𝟓
𝑳𝑳

𝒅𝒅𝒅𝒅𝒅𝒅
= 𝟎𝟎.𝟓𝟓𝟓𝟓𝟓𝟓/𝒔𝒔𝒔𝒔𝒔𝒔 

2.11.2 Primary Treatment 

A schematic of the proposed sewage collection and treatment arrangement can be found on 
C100 of Appendix A. Primary sewage treatment will occur through a series of septic tanks and 
aeration tanks. 1,000gal precast septic tanks will be placed at the townhouse units where one 
tank will serve two units. Waterloo EC-P units will be installed in the holding tanks for 
phosphorus removal. Effluent will then flow by gravity to a secondary, 2,500gal septic tank 
where further treatment and collection of solids will occur. A third aeration tank will contain a 
submersible aerator and effluent filter, flowing to a 2,500gal recirculation tank which will house 
duplex pumps to dose the proposed Waterloo Biofilters during secondary treatment.  

2.11.3 Secondary Treatment 

A modular filtration system from Waterloo Biofilters, designed for 20,000 litres per day, will be 
implemented after the recirculation tank in the treatment chain. Wastewater is distributed over 
a foam-like filter media where contaminants are removed. Treated water then flows to a splitter 
tee, where 50% of the treated water is sent to the treatment field, and 50% is returned to the 
2,500gal secondary tank to encourage further phosphorus removal.  

2.11.4 Tertiary Treatment  

Treatment effluent will be pumped uphill to a disposal at the top of the site for tertiary 
treatment. A modified “gravel trench drain field” disposal bed was proven by the University of 
Florida. The typical drain field configuration will be widened to include 5m of sand filtration, 
further compensating for semi-permeable soils. A significant undisturbed buffer will be 
maintained between the septic field and downstream residential properties as an added 
phosphorus buffer. Due to the low permeability of soils found in test pits, the loading rate will 
be kept under 100 litres per meter in accordance with NS on-site sewage standards.  

2.12 Setbacks from On-Site Septic Systems 

The onsite sewage disposal trenches for the treated effluent from the biofilters will be a 
minimum of 31 meters from any wetland or watercourse. A tree buffer will be maintained 
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downslope of the disposal trenches wherever possible. Setbacks for level and uphill property 
lines will be at least 3 meters and downslope boundaries will be at a minimum distance of 10 
meters. 15 meters will be maintained from the residential drilled well at civic 3134 and the 
assumed location of the well south of the wetland. It should be noted that ABLE was unable to 
locate this well during site investigation. The location of this well should be confirmed (if 
possible) during construction and sealed with bentonite clay to reduce the chance of future 
groundwater contamination as the casing deteriorates.  

3 Phosphorus Loading Calculations  
The amount of phosphorus is calculated using the Model from Minnesota which is used on 
small properties of less than 640 acres. The model is included in Appendix D of this report. 

3.1 Pre-Development 

3.1.1 Surface Water Contribution 

The following formula calculates the annual phosphorus load from rainfall for the site prior to 
development:  

  

𝐿𝐿𝑝𝑝𝑝𝑝𝑝𝑝 = 0.20𝑃𝑃𝑅𝑅𝑣𝑣𝐶𝐶𝐶𝐶 

Where:  

𝐿𝐿𝑝𝑝𝑝𝑝𝑝𝑝 = Average annual load of total phosphorus exported from site (lb/year)  

𝑃𝑃 = Rainfall depth over the desired time period (inches) = 58in 

𝑅𝑅𝑣𝑣 = Runoff coefficient which expresses the fraction of rainfall converted to runoff: 

𝑅𝑅𝑣𝑣 = 0.05 + 0.009𝐼𝐼𝑝𝑝𝑝𝑝𝑝𝑝 

𝐼𝐼𝑝𝑝𝑝𝑝𝑝𝑝 = Pre-development site imperviousness (%) = 6.39 

𝑅𝑅𝑣𝑣 = 0.05 + 0.009(6.39) = 0.11 

𝐶𝐶 = Flow-weighted mean concentration of the pollutant (0.30mg/L) = 0.30mg/L 

𝐴𝐴 = Area of the development site (acres) = 6.35acre 

𝐿𝐿𝑝𝑝𝑝𝑝𝑝𝑝(𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅) = 0.20(58)(0.11)(0.30)(6.35) = 𝟐𝟐.𝟒𝟒𝟒𝟒𝟒𝟒𝟒𝟒/𝒚𝒚𝒚𝒚𝒚𝒚𝒚𝒚 

3.1.2 On-Site Sewage Contribution 

Onsite sewage systems can also contribute a significant amount of phosphorus to the 
environment. With an onsite septic system, much of the phosphorus is removed in the septic 
tank (20-50%) however after this the remainder goes out into the environment where we 
distribute it in infiltration trenches. The solids in the septic tank are pumped out every 2-3 
years, removing this portion of the phosphorus.  Effluent from the septic tanks still contains 
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approximately 8.6 mg/l of Total Phosphorus and 6.0 mg/l of Soluble phosphorus that needs to 
be removed. (Reference: Domestic Wastewater Phosphorus Concentration Report Phosphorus 
Concentration of Residential Clarified Effluent by the State of Idaho Department of 
Environmental Quality, August 2012). Other studies show higher levels of phosphorus of over 
18-20+ mg/l from septic tanks where they were using their trademarked electrochemical 
technology to remove it. Economical and effective phosphorus removal for septic systems by 
Craig Jowett, Yanqing Xu, Christopher James, Glenn Pembleton & Christopher Jowett. 

To calculate the phosphorus loading rates I have selected a value of 14.2 mg/L, in between 
these, which should provide a safety factor from the lower number found in the more 
widespread Idaho study and the higher number done in systems by Craig Jowett and others. 

There are two on-site sewage systems on the pre-development site. It is conservatively 
assumed that wastewater from the residential dwelling corresponds with that of a five-bedroom 
home at 1,700 litres per day, and that flows from the commercial building are typical of a 20-
employee commercial establishment at 1,000 litres per day. Assumed flows are consistent with 
the Atlantic Wastewater Guidelines. Standard on-site sewage disposal beds, likely to be sloping 
sand filters in this case, can remove 23-99% of phosphorus from wastewater. We will assume 
that 60% is removed from existing systems for the purpose of this report.  

 

Therefore:  

𝐿𝐿𝑝𝑝𝑝𝑝𝑝𝑝(𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆) = (0.4)(14.2𝑥𝑥10−6𝑘𝑘𝑘𝑘 𝐿𝐿⁄ )(1,000𝐿𝐿 𝑑𝑑𝑑𝑑𝑑𝑑⁄ + 1,700𝐿𝐿 𝑑𝑑𝑑𝑑𝑑𝑑⁄ )(2.205𝑙𝑙𝑙𝑙 𝑘𝑘𝑘𝑘⁄ )(365𝑑𝑑𝑑𝑑𝑑𝑑 𝑦𝑦𝑦𝑦𝑦𝑦𝑦𝑦⁄ )
                                         = 𝟏𝟏𝟏𝟏.𝟑𝟑𝟑𝟑𝟑𝟑𝟑𝟑/𝒚𝒚𝒚𝒚𝒚𝒚𝒚𝒚 

3.2 Post-Development 

3.2.1 Surface Water Contribution 

Similar to pre-condition rainfall calculations, for post-development:  

𝐿𝐿𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝 = 0.20𝑃𝑃𝑅𝑅𝑣𝑣𝐶𝐶𝐶𝐶 

Where: 

𝐿𝐿𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝 = Average annual load of total phosphorus exported from developed site (lb/year) 

𝑃𝑃 = 54.97in 

𝑅𝑅𝑣𝑣 = 0.05 + 0.009𝐼𝐼𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝 

 

𝐼𝐼𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝 = 11% 

𝑅𝑅𝑣𝑣 = 0.05 + 0.009(11) = 0.15 

 

𝐶𝐶 = 0.30mg/L 



Phosphorus Net Loading Assessment – The Townhomes of Lake Thomas                     
February 28th, 2023 
ABLE Project #210919-50 

 

Phosphorus Net Loading Assessment 210919-50 15 

 

𝐴𝐴 = 6.35 acre 

𝐿𝐿𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝(𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅) = 0.20(58)(0.15)(0.30)(6.35) = 𝟑𝟑.𝟑𝟑𝟑𝟑𝒍𝒍𝒍𝒍/𝒚𝒚𝒚𝒚𝒚𝒚𝒚𝒚 

3.2.2 Onsite Sewage Contributions 

At 380 litres per person, per day, the 30 bedrooms proposed as new development will produce 
approximately 11,400 litres of wastewater daily. Adding a factor of safety for municipal water 
and multiple units, this wastewater flow will be analysed as 12,000 litres per day. Using the 
14.2mg/L phosphorus loading rate above to calculate the untreated phosphorus load:  

𝐿𝐿𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝(𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆) = (14.2𝑥𝑥10−6𝑘𝑘𝑘𝑘 𝐿𝐿⁄ )(12,000𝐿𝐿 𝑑𝑑𝑑𝑑𝑑𝑑⁄ )(2.205𝑙𝑙𝑙𝑙 𝑘𝑘𝑘𝑘⁄ )(365𝑑𝑑𝑑𝑑𝑑𝑑 𝑦𝑦𝑦𝑦𝑦𝑦𝑦𝑦⁄ ) = 𝟏𝟏𝟏𝟏𝟏𝟏.𝟏𝟏𝟏𝟏𝒍𝒍𝒍𝒍/𝒚𝒚𝒚𝒚𝒚𝒚𝒚𝒚 

Technology such as Waterloo Biofilters EC-P (Electrochemical Phosphorus removal technology) 
will remove 95% of the phosphorus from the wastewater. See brochure by Waterloo Biofilter on 
Phosphorus removal system in Appendix D. 

This technology will be used to reduce the phosphorus load above to a more manageable level 
in the disposal bed. 0.05 x 137.15 = 6.86 lb/year.  

Onsite sewage disposal beds remove from 23% - 99% of the phosphorus. The wide range of 
variability is due to different conditions and soil characteristics, pH, iron content of soils, CaCo3 
content found in onsite system. Saturated flow conditions will result in removals towards the 
lower range; therefore, we have selected a trench design that will spread the effluent out over a 
greater distance to lower the loading rate per meter. The design of the trench has been 
modified from what is normally utilized under the Provincial On-site Sewage Disposal System 
Technical Guidelines based on a design that was tested by the University of Florida and found 
to remove greater than 97% of the phosphorus.  

(Reference: Septic Systems Contribution to Phosphorus in Shallow Groundwater: Field-Scale 
Studies Using Conventional Drainfield Designs Sara Mechtensimer, Gurpal S. Toor).  

This bed is constructed with only 6” of cover over the drainpipe which are underlain by 12” of 
clean stone and this is underlain by 12” of clean fast draining sand. See the cross-section of 
the selected trench below in Figure 3.1.   
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Figure 3.1 - Gravel Trench Drainfield (University of Florida) 

 

Considering 97% phosphorus removal in the disposal bed, the final remaining phosphorus load 
is as follows: 0.03 x 6.86lb/year = 0.21lb/year. The existing residential on-site septic system is 
to remain, therefore:  

𝐿𝐿𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝(𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆) = (0.4)(14.2𝑥𝑥10−6𝑘𝑘𝑘𝑘 𝐿𝐿⁄ )(1,700𝐿𝐿 𝑑𝑑𝑑𝑑𝑑𝑑⁄ )(2.205𝑙𝑙𝑙𝑙 𝑘𝑘𝑘𝑘⁄ )(365𝑑𝑑𝑑𝑑𝑑𝑑 𝑦𝑦𝑦𝑦𝑦𝑦𝑦𝑦⁄ ) + 0.21𝑙𝑙𝑙𝑙 𝑦𝑦𝑦𝑦𝑦𝑦𝑦𝑦⁄
                                          = 𝟕𝟕.𝟗𝟗𝟗𝟗𝟗𝟗𝟗𝟗/𝒚𝒚𝒚𝒚𝒚𝒚𝒚𝒚 

3.3 Post-Development Removal Requirements 

Table 3.1 below summarizes pre-construction and post-construction phosphorus loading 
calculations: 

Pre-Condition Post-Condition 

Rainfall 2.43 lb/year Rainfall 3.32 lb/year 

Wastewater 12.34 lb/year Wastewater 7.98 lb/year 

Total 14.77 lb/year Total 11.30 lb/year 

Table 3.1 - Pre-Condition and Post-Condition Phosphorus Loads 

As seen above, by decommissioning the existing commercial on-site septic system, phosphorus 
loading is theoretically less than the pre-development state. This is not, however, adequate to 
achieve net-zero phosphorus from the site.  
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Proposed hard surface is primarily being added on the existing commercial lot, just upslope of 
Highway 2 where the storm system discharges directly to Lake Thomas. It is important that site 
runoff is proactively managed and filtered prior to this direct discharge. Disturbed area for 
septic disposal beds may also add to runoff flows to existing residential properties. It is 
important that controls still be put in place to manage any phosphorus from future activity on 
the property.    

3.4 Planned Phosphorus Mitigation Measures 

A proposed site plan outlining future control measures can be found on C100 in Appendix A. A 
bioswale and bioretention pond (with filter berm) will be designed to filter any phosphorus from 
hard surfaces added as part of the proposed development. The assumed removal efficiencies 
of the bioswale and bioretention pond are assumed to be 40 and 50%, respectively. The 
quantity of phosphorus being managed on this site is the equivalent of a small bag of fertilizer. 
A strict phosphorus control program for the development must be put in place and adhered to 
by future owners and operators of the development. Figure 3.2 below from the University of 
Minnesota outlines some best practices that should be followed. It is recommended that 
phosphorus mitigation policies be implemented in lease agreements and/or condo policies as 
applicable. 

 

Figure 3.2 - Phosphorus Pollution Prevention Methods (University of Minnesota) 
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4 Summary and Conclusions 
The no net phosphorus contribution to nearby lakes and streams leading to the Shubenacadie 
River System will require some extensive planning and sitework around the proposed facilities 
and a specially designed onsite sewage disposal system to meet this stringent requirement as 
shown above. Plans have been prepared by ABLE Engineering Services Inc. for how this should 
be achieved. Once the site has been developed, long-term best management practices for 
residents and owners, such as those outlined above, must be diligently followed. 

Providing that plans and recommendations in this report are followed by present developers, 
future tenants and future owners, no net phosphorus load will be added to the lake district by 
this development.  

Prepared by: 

Robert Rowe, P.Eng., MPH 
Project Engineer 

Josh Porter, P.Eng., 

Civil Engineer 
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https://www.novascotia.ca/nse/welldatabase/welldetail.asp?f_well=950680 1/3

Coronavirus (COVID-19) | Latest guidance

Groundwater

  

Go BackWell Number: 950680
Type: DRILLED
Date Well Completed (mm-dd-yyyy): 7-4-1995

Well Drilled for: JOHN SAUNDERS
or Contractor/Builder/Consultant: n/a

Civic Address of Well: 3108 OLD TRURO HIGHWAY
Lot #: n/a
Subdivision: n/a
County: HALIFAX
Postal Code: n/a
Nearest Community in Atlas/Map Book: FALL RIVER

Driller Name: STEEVES, GEORGE
Certificate No: 170
Company: CLEARWATER WELL DRILLING (1991) LTD.

Final Status of Well: Deepened
Water Use: Domestic
Method of Drilling: n/a

      

Atlas or Map Book: MAP
Map Page No.: 24
Reference Letter: A
Reference Number: 3
Roamer Letter: G
Roamer Number: 15

    

   

  

    

 



2/28/23, 2:34 PM Well Log Record | Groundwater
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Map Sheet: n/a
Reference Map: n/a
Tract No.: n/a
Claim: n/a

  

Northing (m): 4962126
Easting (m): 451931
Property (PID): 00504845
Well Location Sketch Available: n/a

Geology Colour Description Lithology Water Found

From (depth in ft):  0  to:  260

Primary Geology n/a n/a UNKNOWN
n/a

Secondary Geology n/a n/a UNKNOWN

From (depth in ft):  260  to:  400

Primary Geology n/a n/a QUARTZITE
n/a

Secondary Geology n/a n/a UNKNOWN

Total Depth Below Surface (ft): 400
Depth to Bedrock (ft): n/a
Water Bearing Fractures Encountered at (ft): n/a
Outer Well Casing: From (ft): n/a To: n/a
Diameter (in): 5.875
Length of Casing Above Ground (ft): n/a and (in): n/a
Driveshoe Make: n/a

Estimated Yield (igpm): n/a
Method: AIR LIFT
Rate (igpm): 1
Duration (hrs): n/a
Depth to Water at end of Test (ft): n/a
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Go Back

Total Drawdown (ft): n/a
Water Level Recovered to (ft): n/a
Recovery Time (hrs): n/a
Depth to Static Level (ft): n/a
Overflow: n/a

DIAMETER NOW 5 7/8"/DEEPE
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Groundwater

  

Go BackWell Number: 762561
Type: DRILLED
Date Well Completed (mm-dd-yyyy): 8-2-1976

Well Drilled for: JOHN  MILLER
or Contractor/Builder/Consultant: n/a

Civic Address of Well: n/a
Lot #: X8
Subdivision: MACDREITH
County: HALIFAX
Postal Code: n/a
Nearest Community in Atlas/Map Book: FALL RIVER

Driller Name: VENIOT, ALBERT C.
Certificate No: 151
Company: VENIOT, ALBERT C.

Final Status of Well: n/a
Water Use: Domestic
Method of Drilling: Rotary

      

Atlas or Map Book: NTS
Map Page No.: n/a
Reference Letter: n/a
Reference Number: n/a
Roamer Letter: n/a
Roamer Number: n/a
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Map Sheet: 11D13
Reference Map: A
Tract No.: 67
Claim: n/a

  

Northing (m): 4962198
Easting (m): 451995
Property (PID): 40103202
Well Location Sketch Available: n/a

Geology Colour Description Lithology Water Found

From (depth in ft):  0  to:  38

Primary Geology n/a n/a SAND & CLAY
n/a

Secondary Geology n/a n/a n/a

From (depth in ft):  38  to:  140

Primary Geology n/a n/a QUARTZITE
n/a

Secondary Geology n/a n/a n/a

Total Depth Below Surface (ft): 140
Depth to Bedrock (ft): 38
Water Bearing Fractures Encountered at (ft): 100
Outer Well Casing: From (ft): 6 To: 54
Diameter (in): 6
Length of Casing Above Ground (ft): n/a and (in): n/a
Driveshoe Make: unknown

Estimated Yield (igpm): n/a
Method: n/a
Rate (igpm): 9
Duration (hrs): 0.017
Depth to Water at end of Test (ft): n/a
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The Simple Method for estimating phosphorus export 
The Simple Method for estimating phosphorus export > Main Page > Calculator > Main Page > The Simple Method for estimating phosphorus export 
The Simple Method is a technique used for estimating storm pollutant export delivered from urban development sites. The method was 
developed to provide an easy yet reasonably accurate means of predicting the change in pollutant loadings in response to development. 
This information is needed by planners and engineers to make rational non-point source pollution decisions at the site level. 

The Simple Method calculation is intended for use on development sites less than a square mile in area. As with any simple model, the 
method to some degree sacrifices precision for the sake of simplicity and generality. Even so, the Simple Method is still reliable enough to 
use as a basis for making non-point pollution management decisions at the site level. Phosphorus pollutant loading (L, in pounds per year) 
from a development site can be determined by solving equation 1, shown below. 

Factors used in calculating phosphorus pollutant loading 
Depth of rainfall (P) 
The value of P represents the number of inches of precipitation that falls during the course of a normal year of rainfall. Long-term weather 
records around the state of Minnesota suggest that the average annual rainfall depth is about 26 inches. This can be used to estimate P or 
a user can substitute the average annual rainfall depth from the closest National Weather Service long-term weather station or other 
suitable locations for which a reliable record can be demonstrated (> 10 years). 

Correction factor (P) 
The Pj factor is used to account for the fraction of the annual rainfall that does not produce any measurable runoff. Many of the storms that 
occur during the year are so minor that all of the rainfall is stored in surface depressions and eventually evaporates. As a consequence, no 
runoff is produced. An analysis of regional rainfall/runoff patterns indicates that only 90 percent of the annual rainfall volume produces any 
runoff at all. Therefore, Pj should be set at 0.9. 

Runoff coefficient (Rv) 
The runoff coefficient (Rv) is a measure of the site response to rainfall events, and in theory is calculated as Rv = r/p, where r and p are the 
volume of storm runoff and storm rainfall, respectively, expressed as inches. The Rv for the site depends on the nature of the soils, 
topography, and cover. However, the primary influence on the Rv in urban areas is the amount of imperviousness of the site. Impervious 
area is defined as those surfaces in the landscape that cannot infiltrate rainfall consisting of building rooftops, pavement, sidewalks, 
driveways, etc. In the equation Rv = 0.05 + 0.009(I), I represents the percentage of impervious cover expressed as a whole number. A site 
that is 75% impervious would use I = 75 for the purposes of calculating Rv. To see runoff coefficients for different land uses, link here. 

Site area (A) 
The total area of the site (in acres) can be directly obtained from site plans. If the total area of the site is greater than one square mile (640 
acres), the Simple Method may not be appropriate and applicants should consider utilizing other approaches, such as modeling or 
monitoring. 



Pollutant concentration (C) 
Statistical analysis of several urban runoff monitoring datasets has shown that the average storm concentrations for total phosphorus do 
not significantly differ between new and existing development sites. Therefore, a pollutant concentration, C, of 0.30 milligrams per liter 
(mg/l) should be used in this equation as a default. However, if good local data are available or an adjustment is needed, this factor can be 
customized for local condition. 

The phosphorus pollutant export calculation is described by 

L=0.227PPjRvCAL=0.227PPjRvCA 
where 

L = Load of a pollutant in pounds per year; 
P = Rainfall depth per year (inches); 
Pj = Fraction of rainfall events that produce runoff; 
Rv = Runoff coefficient, which expresses the fraction of rainfall which is converted into runoff. Rv = 0.05 + 0.009(I); 
I = Site imperviousness (i.e., I = 75 if site is 75% impervious); 
C = Flow-weighted mean concentration of the pollutant in urban runoff (mg/l); and 
A = Area of the development site (acres). 

 

The above equation can be simplified to 

L=0.20PRvCAL=0.20PRvCA 

Calculating pre-development and post-development phosphorus load 
The methodology for comparing annual pre-development pollutant loads to post-development pollutant loads 
is a six-step process: 

1. Calculate site imperviousness; 
2. Calculate the pre-development phosphorus load; 
3. calculate post-development pollutant load; 
4. Calculate the pollutant removal requirement; 
5. Identify feasible BMPs; and 
6. Select off-site mitigation option. 

Step 1: Calculate site imperviousness 
In this step, the applicant calculates the impervious cover of the pre-development (existing) and post-development (proposed) site 
conditions. 



Impervious cover is defined as those surfaces in the landscape that impede the infiltration of rainfall and result in an increased volume of 
surface runoff. As a simple rule, human-made surfaces that are not vegetated will be considered impervious. Impervious surfaces include 
roofs, buildings, paved streets and parking areas and any concrete, asphalt, compacted dirt or compacted gravel surface. 

Step 2: Calculate pre-development phosphorus load 
Caution: The following equations use default values for phosphorus loading. It is best to use site-specific data if possible. If site-specific 
data are not available, values from the literature can be used for loading from specific land uses. For more information and phosphorus load 
information for different land uses, see Phosphorus in stormwater. 

In this step, the applicant calculates stormwater phosphorus loadings from the site prior to development. Loading estimates in a new 
development situation utilizes a benchmark load for undeveloped areas based on average phosphorus loadings for a typical mix of 
undeveloped land uses and is given by 

Lpre=0.5ALpre=0.5A 
where 

Lpre = Average annual load of total phosphorus exported from the site prior to development (lbs/year); 
0.5 = Annual total phosphorus load from undeveloped lands (lbs/acre/year); and 
A = Area of the site (acres). 

 

The equation to determine phosphorus loading in a redevelopment situation is based on the Simple Method and is given by 

Lpre=0.20PRvCALpre=0.20PRvCA 
where; 

Lpre = Average annual load of total phosphorus exported from the site prior to development (lbs/year); 
P = Rainfall depth over the desired time interval (inches); 
Rv = Runoff coefficient, which expresses the fraction of rainfall which is converted into runoff = 0.05 + 0.009(Ipre); 
Ipre = Pre-development (existing) site imperviousness (i.e., I = 75 if site is 75% impervious); 
C = Flow-weighted mean concentration of the pollutant (total P); 
A = Area of the development site (acres); and 
0.20 is a regional constant and unit conversion factor 

Step 3: Calculate post-development pollutant load 
In this step, the applicant calculates stormwater phosphorus loadings from the post-development, or proposed, site. Again, an abbreviated 
version of the Simple Method is used for the calculations, and the equation is the same for both new development and redevelopment sites. 

Lpost=0.20PRvCALpost=0.20PRvCA 
 

where: 



Lpost = Average annual load of total phosphorus exported from the post-development site (lbs/year); 
P = Rainfall depth over the desired time interval (inches); 
Rv = Runoff coefficient, which expresses the fraction of rainfall which is converted into runoff = 0.05 + 0.009(Ipost); 
Ipost = Post-development (proposed) site imperviousness (i.e., I = 75 if site is 75% impervious); 
C = Flow-weighted mean concentration of the pollutant (total phosphorus) in urban runoff (mg/l)= 0.30 mg/l; 
A = Area of the development site (acres); and 
0.20 is a regional constant and unit conversion factor. 

Step 4: Calculate the pollutant removal requirement 
The phosphorus load generated from the post-development site must be reduced so that it is 90 percent or less of the load generated prior 
to development. In this example, a 10 percent reduction in phosphorus loading from pre-development conditions is used. This should not be 
construed as a recommended reduction for the State of Minnesota. Applicants should check with local stormwater authorities to determine 
if specific pre- to post-development phosphorus reduction requirements exist. The amount of phosphorus that must be removed through the 
use of stormwater BMPs is called the Pollutant Removal Requirement (RR) and is given by 

RR=Lpost−0.9LpreRR=Lpost−0.9Lpre 
where 

RR= Pollutant removal requirement (lbs/year); 
Lpost = Average annual load of total phosphorus exported from the post-development site (lbs/year); 
Lpre = Average annual load of total phosphorus exported from the site prior to development (lbs/year); and 
0.90 is suggested post-development phosphorus load reduction. Local requirements may vary. 

Step 5: Identify feasible BMPs 
Step 5 looks at the ability of the chosen BMP to meet the site’s pollutant removal requirements. The pollutant load removed by each BMP is 
calculated using the average BMP removal rate, the computed post-development load, and the drainage area served. If the load removed 
is equal to or greater than the pollutant removal requirement computed in Step 4, then the on-site BMP complies. If not, the designer must 
evaluate alternative BMP designs to achieve higher removal efficiencies, add additional BMPs, design the project so that more of the site is 
treated by the proposed BMPs, or design the BMP to treat runoff from an off-site area. 

LR=LpostBMPREDALR=LpostBMPREDA 
 

where 

LR = Annual total phosphorus load removed by the proposed BMP (lbs/year); 
Lpost = Average annual load of total phosphorus exported from the post-development site prior to development (lbs/year); 
BMPRE = BMP removal efficiency for total phosphorus (%); and 
DA = Fraction of the drainage area served by the BMP (%) 

 








