
 

 

March 13, 2020 

Our File Ref.: 170132.04 

The Hindu Temple of Ottawa Carleton Inc.  
4835 Bank Street  
Ottawa, Ontario K1X 1G6 
 
Attention: Mr. Harish Gupta  

Subject: Terrain Analysis and Private Sewage Disposal System Impact Assessment  
 - Proposed Assembly Hall  

The Hindu Heritage Centre of Ottawa Carleton, 4835 Bank Street, Ottawa, 
Ontario  

Dear Mr. Gupta, 

LRL Associates Ltd. (LRL) has conducted a Terrain Analysis and Private Sewage Disposal 
System Impact Study for the proposed Hindu Heritage Centre of Ottawa Carleton  Assembly Hall 
to be constructed on the property located at 4835 Bank Street, Ottawa, Ontario (herein referred 
Wo as Whe ³SiWe´). It is understood that it is proposed that a 1,593 m² assembly hall be constructed 
at the eastern portion of the existing developed property which will have an available capacity of 
approximately 500 individuals, increasing the total occupancy of the Site to approximately 750.  

The proposed assembly hall will be supplied by municipal water supply and a private septic as is 
the existing development on the Site.  

The assessment was carried out to determine if the proposed development: 

x Has soil conditions that are suitable for onsite sewage disposal; and  

x Will not impair the use of groundwater resources on the Site or on adjacent lands. 

The proposed sewage system for the proposed assembly hall building will be designed for 
approximately 4.0 m3/day of wastewater, as outlined below. No changes to the two existing 
sewage systems that service the existing temple are proposed. 

The assessment involved a desktop review of available information on the geology and 
hydrogeology of the Site and adjacent lands in addition to an intrusive subsurface investigation 
(test pitting program). The Site is serviced by municipal water supply, however, neighbouring 
properties within 500 m of the Site were found to have records of supply wells present.  

1 SITE AND AREA DESCRIPTION 

The property is situated at the southern extent of the City of Ottawa at 4385 Bank Street. The 
property is legally described as Part Lot 22, Concession 5RF Gloucester Parts 1 & 2, 5R3156. 
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The location of the subject site is shown in Figure 1. The SiWe¶s area is appro[imaWel\ 3.8 hectares 
(9.4 acres). The property is currently occupied by the Hindu Heritage Centre of Ottawa Carleton. 
The footprints of the existing temple building and garage are approximately 1,168 m² and 105 m2, 
respectively. The existing temple is located at the western extent of the Site with the associated 
septic systems to the north and south of the temple. Based on the previously prepared Use Permit, 
dated December 5, 1985, issued by the MECP, and associated application, the existing sewage 
disposal system includes two septic systems: one (1) to service the existing kitchen and 
washrooms and one (1) to service the remainder of the existing temple building. Each system 
was originally designed for 3,750 L/day, based on an assumed occupancy of 250 individuals and 
the use of 15 L/day per individual. However, since no food services are present in the building 
and none are proposed the use of 8 L/day per individual instead of 15 L/day per individual is 
deemed more appropriate. This yields a daily sewage flow of 2,000 L/day for each of the existing 
systems. 

The neighbouring land use is as follows: 

x Bank street, followed by light industrial/commercial business to the west; and 

x Vacant/treed land to the north, south and east.  

The topography of the land is generally flat with an approximate elevation of 97 m above mean 
sea level.  

These site features are shown in the Figure 2. 

2 PROPOSED DEVELOPMENT  

It is anticipated that an assembly hall will be constructed at the eastern portion of the Site with the 
associated septic system along the south of the proposed structure. The estimated proposed 
building footprint is 1,593 m2. The proposed assembly hall is anticipated to include a dining area, 
a lobby and two (2) halls. No food services are proposed. The proposed development will be 
equipped with a full basement. Water supply will be obtained from municipal services.  

It is proposed that 14 additional parking spaces be created, for a total of 187 parking spaces with 
a total parking and circulation area of 4,996 m2. 

The approximate preliminary proposed development plan is shown in Figure 3. Further revisions 
with regards to the proposed septic system footprint and components may be required at a later 
date.  

3 FIELDWORK  

On May 8th, 2017, eight (8) test pits were advanced across the Site. The test pits were placed 
around the general perimeter of the Site so not to disrupt existing Site activities and services. The 
rationale for the test pits was to determine the general upper soil and perched water conditions. 
The test pits were advanced using a backhoe operated by a local contractor (Yelle Excavation, 
Ottawa) and under direct supervision by LRL field staff. The locations of the test pits are presented 
in Figure 4 with the test pit logs included in Appendix A.  
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An open tube piezometer was installed in select test pits (TP1, TP3, TP5 and TP7) to allow for 
the groundwater elevation measurement and sampling of the perched water found in the 
overburden, herein referred to as groundwater. Groundwater samples were collected from each 
of the piezometers on May 8th, 2017, with the exception of TP5 which was found to have 
insufficient water available for sampling (i.e., dry). The samples collected were submitted for 
laboratory analyses of select nitrogen species parameters. The laboratory Certificate of Analysis 
is included in Appendix B. 

Soil samples from two test pits were submitted to LRL¶s material testing laboratory for sieve and 
hydrometer analyses. The sieve and hydrometer analysis certificates are included in Appendix C. 

A ground surface elevation survey was carried out at each test pit location to obtain the elevation 
of the test pit ground surface and the piezometer stick-up. These elevations would aid in 
determining the groundwater elevations across the Site. A locally referenced benchmark was 
established as the top of the east arm of the hydrant located along the west of the southern 
entrance to the Site. The benchmark was assigned an arbitrary elevation of 100.00 m. The 
elevations are summarized in Table 1 and are presented in the test pit logs included in 
Appendix A. 

4 TOPOGRAPHY, GEOLOGY AND HYDROGEOLOGY  

Local topography indicates that the inferred overburden groundwater flow direction is east 
towards the North Castor River. The nearest open water body to the Site is an unnamed tributary 
that flows into the North Castor River, approximately 1.1 km east of the Site.  

Surficial soil deposit mapping1 indicates that the overburden consists of till, plain with local relief 
less than 5 m. Bedrock mapping2 indicates that the underlying bedrock consists of dolomite and 
limestone, of the Oxford Formation. 

The test pits completed across the Site were found to have a thin layer of topsoil over fill material 
which extended to depths between 0.7 and 1.5 m thick. The fill was underlain with silty sand in 
TP1. The fill layer generally extended to bedrock refusal, encountered at depths from 0.8 to 
2.1 m bgs. Waste debris was observed in the fill material in TP2, TP3 and TP5, which included 
metal, tire debris and asphalt.  

A representative till sample collected during the test pitting activities (TP3-6) was submitted for 
sieve analysis. The till sample was reported to be 39% silt & clay, 40% sand, and 21% gravel. 
This represents fine silty sand. A second representative till sample collected (TP1-3) was 
submitted for hydrometer analysis. The sample was reported to be 22% clay, 64% silt, 9% sand 
and 5% gravel. This represents a silt loam. These results are presented in the sieve and 
hydrometer certificates of analysis that are included in Appendix C and are summarized in 
Table 2.  

LRL was provided with a servicing plan showing the properties within 500 m with a municipal 
water connection. The plan shows that the majority of properties are on municipal services, with 
some properties that are spread over multiple parcels having only one (1) connection. It is likely 
that if these properties are developed in the future, connection to municipal water would be 

 
1 St-Onge, D.A. (compilation), 2009: Surficial geology, lower Ottawa valley, Ontario-Quebec; Geological Survey of 
Canada, Map 2140A, scale 1:125000 

 
2 Harrison, J.E., 1976. Geological Survey of Canada, Generalized Bedrock Geology, Ottawa-Hull, Ontario and Quebec, 
Map 1508A, scale 1:125000. 
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required. One (1) residential property and various industrial properties are situated along the 
south side of Blais Road to the north, which are unserviced. 

A search was conducted of the available water well records from the MECP Water Well Record 
Department. The search by UTM coordinates covered a 500 m radius from the site. The search 
returned records for twenty-three (23) wells. The well records are included in Appendix D and 
their locations are presented in Figure 5.  

Review of the records of the wells within 500 m of the site retrieved revealed that the wells are 
drilled wells extending to depths between 8.2 and 67.1 m. The well records show that that the 
geological conditions within 500 m are relatively similar, and consist generally of mixed till 
materials including sand, clay, gravel and boulders from 0 to 8.0 m. Unidentified soil conditions, 
³soil´ Zas described in one (1) of the well records, as noted in the table below. The described 
bedrock conditions varied slightly between limestone, sandstone and occasionally shale. Bedrock 
starting depths also vary from 0.6 to 7.9 m.  

The general subsurface conditions indicated in the well records within 500 m of the site are as 
follows: 

MOE 
Well 

Number 

Distance 
and 

Direction 
from Site 

(m) 

Depth 
(m) 

Overburden Details Bedrock Details 
Groundwater 
Encountered 

(m) 

Static 
Water 
Level 
(m) 

Type of 
water 

Sand/ Fill 
(m) 

Clay/ Loam 
(m) 

 
Gravel/ 
Till (m) Bedrock 

1502181 210 N 14.0 - - - - 0 ± 6.4 6.4- 14.0 (Limestone) 14.0 2.4 Fresh 

7112950 485 N  52.7 - - 0 ± 3.3 - - 3.3 ± 52.7 (Limestone) 51.5 4.7 Unspecified  

1533566 385 N 

67.1 0 ± 2.1 - - - - 

2.1 ± 29.8 (Sandstone) 

29.8 - 38.7 (Limestone) 

38.7 - 67.1 (Sandstone) 

65.8 4.8 Unspecified 

1531693 385 N 67.1 - - - - 0 ± 0.9 0.9 ± 67.1 (Sandstone) 62.7 9.1 Fresh 

1502249 370 N 25.9 0 ± 1.2 - - - - 1.2 ± 25.9 (Sandstone) 25.2 4.5 Unspecified  

1502248 330 N 29.9 0 ± 0.3 0.3 ± 1.8 - - 1.8 ± 29.9 (Sandstone) 24.3, 29.5 4.2 Fresh 

1502246 335 N 24.4 - - - - 0 ± 1.5 1.5 ± 24.4 (Sandstone) 9.1, 18.2, 
30.1 1.5 Fresh 

1517349 260 N 8.2 0 ± 2.4 - - - - 2.4 ± 8.2 (Granite) 8.2 1.5 Fresh 

1509925 215 N 19.2 - - - - 0 ± 3.9 
³Boulders´ 3.9 ± 19.2 (Sandstone) 18.2 0.6 Fresh 

1502175 360 NW 18.3 0 ± 6.0 - - - - 6.0 ± 18.3 (Sandstone) 18.3 3.0 Fresh 

1502176 250 NM 13.7 - - 0 ± 5.4 - - 5.4 ± 13.7 (Limestone) 13.7 1.8 Fresh 

1502179 50 W 
27.1 - - - - 0 ± 4.8 

4.8- 7.62 (Limestone) 

7.62 ± 27.1 (Sandstone) 
27.1 6.1 Fresh 
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MOE 
Well 

Number 

Distance 
and 

Direction 
from Site 

(m) 

Depth 
(m) 

Overburden Details Bedrock Details 
Groundwater 
Encountered 

(m) 

Static 
Water 
Level 
(m) 

Type of 
water 

Sand/ Fill 
(m) 

Clay/ Loam 
(m) 

 
Gravel/ 
Till (m) Bedrock 

1513436 100 SW 15.0 - - 0 ± 3.6 
³Soil´ 3.6 ± 4.8 4.8 ± 15 (Limestone) 14.6 4.3 Fresh 

1502180 140 S 
16.8 - - 

0 ± 1.8 
³Loam´ - - 1.8 ± 16.8 (Limestone) 16.8 1.8 Fresh 

1502177 195 S 18.2 0 ± 2.1 - - 2.1 ± 6.1 6.1 ± 18.2 (Sandstone) 18.2 1.8 Fresh 

1512375 230 S 22.5 0 ± 2.7 - - - - 2.7 ± 22.5 (Sandstone) 22.5 3.6 Fresh 

1512265 245 S 14.6 - - 0 ± 0.9 - - 0.9 ± 14.6 (Limestone) 2.4, 6.4, 10.3 1.2 Fresh 

1514664 220 SW 
15.2 - - - - 0 ± 3.9 

3.9 ± 9.1 (Shale) 

9.1 ± 38.1 (Limestone) 
9.7, 16.7 6.1 Fresh 

1516052 15 S 
54.2 0 - 2.8 - - 2.8 ± 7.9 

7.9 ± 13.1 (Limestone) 

13.1 ± 54.4 (Sandstone) 
53.3 9.1 Fresh 

1502178 310 SW 15.2 - - - - 0 ± 5.4 5.4 ± 15.2 (Limestone) 14.6 3.9 Fresh 

1510717 400 S 15.8 0 ± 1.8 - - - - 1.8 ± 15.8 (Limestone) 15.2 2.1 Fresh 

1514840 370 S 41.1 0 ± 0.9 
³Topsoil´ - - - - 0.9 ± 41.1 (Limestone) 32.0 6.0 Fresh 

1502250 370 S 
24.1 - - 0 ± 0.6 

³Loam´ - - 
0.6 ± 19.8 (Sandstone) 

19.8 ± 24.0 (Granite)  
18.2, 24.0 6.0 Fresh 

4.1 Groundwater from Test Pits 

Table 3 summarizes the water quality analysis from the test pit piezometers for nitrates, nitrites, 
ammonia and total kjeldahl nitrogen (TKN). The Laboratory Certificate of Analysis is included in 
Appendix B.  

Nitrites were not detected (<0.05 mg/L) in any of the groundwater samples collected. Nitrate levels 
were reported to be 0.5 mg/L in TP3 and <0.1 mg/L in both TP1 and TP7, below the ODWS of 10 
mg/L. Ammonia was reported to be 0.28, 0.39 and 1.66 mg/L in TP1, TP3 and TP7, respectively. 
There are no set ODWS for ammonia.  

TKN values were reported as 78.1, 65.3 and 131 mg/L in groundwater samples collected from 
TP1, TP3 and TP7, respectively. There are no set ODWS for TKN; however, based on the 
measured groundwater levels and corresponding elevations, the overburden groundwater flow 
direction is inferred to the north. TP7 is located along the extents of one of the existing septic 
beds on the property, and additionally, during the advancement of TP7, organic material including 
a tree stump was encountered. Both of which (septic and other organic decomposition) could 
contribute to the elevated levels of TKN across the central portion of the Site.  
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At the time of construction, it is recommended that an additional intrusive investigation be 
implemented (i.e., installation of groundwater monitoring wells) to further delineate and establish 
the extents of the elevated TKN and to determine whether the previously elevated level is an 
isolated event. The results of the additional investigation will be used in the design of the sewage 
disposal systems.  

5 RECEIVING GROUNDWATER 

The current and potential uses of the aquifers are identified below. 

5.1 Overburden Groundwater  

The overburden groundwater is unlikely to be used as a water supply based on the following: 

x The Site and the adjacent properties are currently serviced by municipal water although 
water well records were identified in the area.  

x Based on the well records reviewed and the shallow overburden conditions, no shallow 
wells were identified on the subject site or adjacent lands. Generally, the overburden 
conditions are not suitable for construction of a well. 

x The buildings in this area are serviced by private septic systems; therefore, the current 
use of the overburden groundwater is for the attenuation of the septic system effluent.   

5.2 Bedrock Aquifer 

Twenty-three (23) well records were available for properties located within a 500 m radius of the 
Site. The records indicate that all twenty-three (23) wells tap into bedrock aquifer. Although it is 
our understanding that municipal water is available for the neighbouring properties, it is unknown 
at this time if these wells are still present or continue to be used for potable purposes.  

6 TERRAIN ANALYSIS AND SEPTIC DESIGN 

The terrain analysis was conducted to demonstrate that the unconsolidated material on the Site is 
appropriate for the construction of an on-site subsurface sewage disposal system, with 
consideration taken regarding the existing installation. 

The subsurface conditions indicated for the Site are considered suitable for a Class IV sewage 
disposal system with a fully raised leaching bed depending on the lot specific soil and groundwater 
conditions at the actual location of the proposed septic system leaching bed. The leaching bed 
should be constructed to conform to the specifications set out in the Ontario Building Code (OBC). 
As part of this assessment, an analysis was carried out to ensure that sufficient space exists at 
the Site for the construction of a third septic system in accordance with the OBC which will service 
the proposed assembly hall.  

As previously mentioned, the existing temple is serviced with two (2) sewage disposal systems 
located at the north and south sides of the buildings, respectively. Both are constructed with 
9,000 L fibreglass septic tanks and 8 runs of 13.3 m length piping. One (1) of the systems services 
the kitchen and washrooms and the other services the remainder of the existing temple building. 
The existing septic systems were each designed for a sewage flow of 3,750 L/day, based on the 
assumption of 250 individuals and the use of 15 L/day per individual. However, since no food 
services are present in the building and none are proposed, the use of 8 L/day per individual 
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instead of 15 L/day per individual is deemed more appropriate. This yields a daily sewage flow of 
2,000 L for each of the existing systems.  

The daily sewage flow for the proposed assembly hall is based on the assumption that 500 
individuals will occupy the building. In accordance with Schedule 8 of the OBC, it is assumed that 
8 L/day will be discharged into the septic system for each individual that occupies the building. 
This is the set value for an assembly hall not equipped with food services. As a conservative 
approach to determine the expected largest septic system envelope required to service the 
proposed assembly hall, a septic system envelope size was calculated assuming a fully raised 
bed with mantle, a percolation rate of 12 min/cm for the imported sand required and a daily 
sewage flow of 4,000 L. The total length of pipe required for the proposed septic bed for the 
proposed assembly hall, assuming imported fill, was calculated as approximately 240 m using the 
following equation: 

L = QT/200 

where L = length of pipe (m); 

Q = daily sewage flow for the proposed assembly hall (L/day); and 

T = percolation rate of the imported sand fill material (min/cm). 

Therefore, an area of approximately 360 m² is required for the septic bed assuming 16 pipes, 
each having a length of 15 m and a spacing of 1.6 m between the pipes. A mantle of 15 m in 
length would be required along the downgradient portion of the bed. Based on the total coverage 
of the septic bed (raised portion and mantle plus a replacement area) an area of approximately 
1,215 m² would be required. This is a conservative approach based on the OBC.  

However, due to the total sewage demand of the existing and proposed buildings (8,000 L/day) 
and available infiltration area on the site (15,888 m2), a conventional system for the proposed 
assembly hall is not adequate and tertiary treatment is necessary. It is proposed that a tertiary 
system such as an Ecoflo® Biofilter be considered for the new assembly hall. No changes to the 
existing systems servicing the existing building are proposed.  

A preliminary design has been provided by Premier Tech Aqua for an Ecoflo® Biofilter system. 
The Ecoflo® system includes one (1) 12,000 L septic tank and two (2) STB730PR Ecoflo® 
Biofilters. The effluent will be pumped from the biofilters to an absorption system, consisting of a 
0.3 m thick stone layer underlain with a 0.3 m thick sand layer. The stone layer shall be such that 
the loading on the surface of the stone layer does not exceed 50 L/m2 per day for a total daily 
design sanitary sewage flow exceeding 3,000 L. Therefore, the minimum stone layer area is 
calculated as follows: 

A = Q/50 

where Q = daily sewage flow for the proposed assembly hall (L/day). 

This gives a minimum area of the stone layer of 80 m2. It is proposed that a stone layer of 8 m 
length by 10 m width be used. The effluent would be pumped through eight (8) distribution pipes 
installed on top of the stone layer, each of 9 m in length and spaced 1 m apart.  

The stone layer is to be installed on a sand bed. The minimum area of the sand layer is calculated 
as follows: 

A = QT/400 

Where Q = daily sewage flow for the proposed assembly hall (L/day) 
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T = percolation rate of the imported sand fill material (min/cm); assumed as worst case of  
50 min/cm2. 

This gives a minimum area required for the sand layer of 500 m2. It is proposed that a sand layer 
of 16 m wide by 31.25 m length be used. This gives a mantle length of 20.25 m. 

The preliminary configuration for this design is presented in the included Figure 7. It is stressed 
that this is strictly for discussion purposes at this time and the final design may change, however 
it is anticipated that the approximate size requirement will not vary significantly. 

6.1 Average Daily Water Demand Variance  

It should be noted that the average daily water demand presented in the Site Servicing Report 
prepared by LRL, dated September 18, 2017 was calculated for the entire property using Section 
7 of the OBC. The demand was calculated assuming a worst-case scenario where all fixtures at 
the property, both the existing and the proposed buildings, are turned on simultaneously at the 
applicable flowrate for each fixture as specified in the OBC. The purpose of this calculation is to 
size the piping required to service the site.  

7 PRIVATE SEWAGE DISPOSAL SYSTEM IMPACT STUDY 

The groundwater impact assessment addresses the ability of the land to attenuate the sewage 
effluent created by the development. Three methods for conducting the assessment are outlined 
in MOE¶s Procedure D-5-4 Technical Guideline for Individual On-Site Sewage Systems: Water 
Quality Impact Risk Assessment (1996):  

x Lot Size Consideration for lot greater than 10 000 m2 (1 hectare); 

x System Isolation Consideration for areas where the septic system is 
hydrogeologically isolated from the potable water source; and  

x Contaminant Attenuation Consideration for sites that do not meet the above two 
points.   

Bedrock was encountered at depths between less than 2.0 m across the site, therefore the site is 
considered hydrogeologically sensitive with areas of thin soil over highly permeable soils (i.e., 
bedrock). 

The overburden material generally consisted of a fill material in the test pits with a stratum of till 
(TP3) or silty sand (TP1) above the bedrock in areas. The receiving groundwater for the septic 
system effluent is identified as the fill, silty sand and till. This groundwater is not considered an 
aquifer as it was encountered at depths less than 2.0 m below grade. As stated in Section 5.1, 
this groundwater is not a suitable supply aquifer for potable water based on its assumed poor 
\ield, poor qXaliW\, shalloZ depWh and likel\ Xsed for Whe aWWenXaWion of Whe SiWe¶s e[isWing and Whe 
neighbouring properties septic effluents. This groundwater is considered a suitable attenuation 
zone because alternative sources of water are available (i.e., municipal water or bedrock aquifer). 

As mentioned above, the lot size is 38,000 m², with approximately 15,888 m² available for the 
installation of the proposed septic system. The lot size consideration for lots greater than 
10,000 m2 does not apply based on the anticipated total sewage demand of 8,000 L/day, including 
the existing systems. Therefore, ³Contamination Attenuation´ Zas considered in this terrain 
analysis. 

The Site has a total area of 38,000 m². In accordance with Section 22.5.8 of the MECP Design 
Guidelines for Sewage Works, the stream which is identified to bisect the Site immediately east 
of the proposed development must be considered the extent of the allowable dilution area. It is 
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understood that a 20 m setback is required from the bank of the stream and any development on 
the Site. When the area of the proposed and existing building, septic systems, and other site 
features (parking facility), are taken into consideration, an area of approximately 3,300 m² is 
available for the placement of the septic disposal system. This is a sufficient area to accommodate 
the 500 m² ³proposed´ sepWic s\sWem, as shoZn in Whe proposed site development plan in Figure 3 
and the Available Area for Sewage Disposal (Conservative Approach) in Figure 6. 

7.1 Contaminant Attenuation Method (Predictive Assessment) 

The Contaminant Attenuation Method (Predictive Assessment) was used to determine the impact 
of the proposed on-Site septic systems at the boundary of the Site.  This procedure assesses the 
risk that the individual on-site systems will cause the concentration of the nitrate-nitrogen exceed 
10 mg/L at the property boundaries. Dilution is the attenuation mechanism considered for nitrates, 
with precipitation being the only source of infiltration.  The following parameters and assumptions 
were used in the nitrate attenuation calculations: 

x Infiltration factors for the site;  

o Flat topography; 

o Infiltration Factors: 

i. An assumption of Sand was used for this calculation; 

ii. Approximately 15,888 m² of the site is considered Cultivated Land; 

o Moisture Surplus: 

i. The remaining cultivated land is considered Shallow Rooted Crops;  

ii. An assumption of Fine Sand was used for this calculation; 

o The average background nitrate concentration was calculated to be 0.2 mg/L; 

o Impervious areas (existing and proposed) were calculated to be of 2,866 m2 for the 
buildings and 4,996 m2 of paved driveway and parking areas; and 

o Moisture surplus values from the Ottawa weather station (Environment Canada, 
2011).  

The moisture surplus printout is included in Appendix E. This location is considered 
representative of the site located at the south-central extent of the City of Ottawa, Ontario. 

Based on the total proposed sewage volume for the entire Site of 8,000 L/day, the existing lot 
size, soil conditions, a nitrate concentration of the sewage of 40 mg/L, the calculated levels of 
nitrates at the property limits is estimated as 15.1 mg/L as presented in the attached Table 4A.  
This is above the procedXre¶s gXideline limit of 10 mg/L at the property line. Based on the 
³Contaminant Attenuation Method´, without tertiary treatment the current lot size and soil 
conditions are not suitable to attenuate the nitrate impacts generated by the septic systems of the 
development in accordance with D-5-4 guideline.  

The above calculations are based on the current D-5-4 guideline which requires the use of 
40 mg/L as the contaminant source as per Section 5.6.2 (a).  Therefore, the use of an advanced 
tertiary treatment system such as Ecoflo Biofilter is necessary to reduce the levels of nitrates prior 
to discharge to the disposal field. This particular system is approved by the OBC and the Building 
Materials Evaluation Commission of the Ontario Ministry of Municipal Affairs and Housing.  
Furthermore, Section 5.7 of the D-5-4 guideline states that the MinisWr\ recognises ³WhaW as 
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research continues, information and technologies may become available which warrant minor or 
sXbsWanWial reYisions Wo Whis gXideline´. 
According to the report titled Wastewater Technology, NSF/ANSI standard 245 ± Wastewater 
Treatment Systems ± Nitrogen Reduction, prepared by Premier Tech Aqua, the Ecoflo Biofilter 
tertiary treatment system is capable of reduction of nitrates in the effluent nitrate concentrations 
to between 0.35 mg/L to 8.54 mg/L. A copy of the report is included in Appendix F. For the 
purpose of this assessment a conservative nitrate effluent concentration of 12 mg/L was used. 

The calculated nitrates at the property line is estimated based on the daily sewage volume of the 
existing systems (2 x 2,000 L) and the daily sewage volume of the proposed system of 4,000 L, 
treated with an Ecoflo Bioreactor. The detailed calculations for the proposed development are 
presented in the attached Table 4B. It is assumed that the level of nitrates in the effluent from the 
existing system and the proposed Ecoflo Bioreactor are 40 mg/L and 12 mg/L, respectively. Based 
on these assumptions the nitrates at the property limits is estimated as 9.9 mg/L. This is below 
Whe procedXre¶s gXideline of 10.0 mg/L. Based on Whe ³Contaminant Attenuation Method´ Whe 
current lot size and soil conditions are suitable to attenuate the nitrate impacts generated by the 
septic systems on the development in accordance with current D-5-4 guidelines, provided an 
appropriate tertiary treatment is used for the proposed system.   

8 CONCLUSIONS 

Based on our review of available information and the results of the groundwater sampling and 
laboratory analytical programs, we conclude the following: 

1. Sufficient area exists on the property for the installation of a septic system in accordance with 
the OBC to service the proposed Assembly Hall with a design sewage flow of up to 4,000 
L/day. 

2. Pre-treatment of the sewage from the proposed sewage disposal systems with an Ecoflo 
Biofilter certified treatment system, which has a documented and measured output of between 
0.35 mg/L and 8.54 mg/L yields a calculated nitrate concentration at the property line of 9.9 
mg/L, based on the “Contaminant Attenuation Method”. 

3. Hydrogeologically sensitive conditions are present on the site due to thin overburden. 
The overburden generally consists of fill to bedrock, with till or silty sand observed at 
two (2) of the test pits.  

4. Records of domestic wells were retrieved within 500 m of the site. The potable water 
source of these wells is the bedrock aquifer. A thin layer of either clay, gravel or till, with 
some sand in areas, being between 0.9 and 7.6 m thick over bedrock. 

9 RECOMMENDATIONS 

1. The septic system should be placed at least 15 m from any drilled wells/water service 
and 30 m from any dug well. It is recommended that the water table be surveyed prior 
to installation. The 20 m setback from the normal high water mark of the identified 
stream east of the proposed development footprint. 

2. Due to the thin soils and sensitive site conditions it is recommended that the leaching 
bed of the proposed system be fully raised and an appropriate groundwater monitoring 
program be implemented. It is recommended that the groundwater monitoring wells be 
installed in compliance with O. Reg. 903: Wells to aid in the interpretation of groundwater 
flow direction and monitoring potential impacts to the identified supply aquifers. When 
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Value
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C
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Total

G
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M
oisture 

R
etention

2  

(m
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M
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Sum
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3.  N
itrate D

iluation C
alculations

N
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Site Infiltration
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D
aily Sew
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e - Exisitng D

evelopm
ent
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M
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d
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m

3

N
itrate C

oncentration in Sew
age - Existing D
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ent (Eco-Flow

 System
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D
aily Sew

age Volum
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ew
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ent 8

Q
d
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m

3

M
axim

um
 Yearly Sew
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N
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C
e
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M
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Table 2: Infiltration Factors, H

ydrogical Technical Inform
ation R

equirem
ents for Land D

evelopm
ent Applications

, M
inistry of the Energy and Environm

ent, April 1995.
2

ThornWhZ
aiWe and M

aWher¶s (1957) InsWrXcWions and Tables for C
om

pXWing PoWenWial EYapoWranspiraWion and Whe W
aWer Balance.  

3
M

oisture surplus for data for O
ttaw

a O
N

 (Environm
ent C

anada M
eteorological Service of C

anada, 2010).  
4

The vaule is a calculation of the total existing parking & circulation area foot print, and the proposed 202 Vehicle parking & circulation area presented Vector D
esign Architects site plan, M

ay 2019.
5

As per Technical G
uideline for Individual O

n-Site Sew
age System

s: W
ater Q

uality and Im
pact R

isk Assessm
ent, M

inistry of the Energy and Environm
ent, August 1996.

6
The total area of the property used in this calculation is lim

ited to the area of the Site located w
est of the stream

. 
7

The nitrate concentration of infiltration is calculated based on the average nitrate concentration reported at the tim
e of the 2017 Terrain Analysis. Values reported as <0.1 m

g/L w
ere interpreted into the calcualtion as 0.05 m

g/L.
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APPENDI; A 
Test Pit Logs   

  



Test Pit Log:

Date:

Project No.:

Client:

Project:

Location:

Field Personnel:

Excavation Method: Excavation Contractor:

Easting: Northing:

Site Datum:

Groundsurface Elevation: Top of Riser Elev.:

Excavation Width: Excavation Length:

Page: 1 of 1

SUBSURFACE PROFILE SAMPLE DATA

D
ep

th

0 0
ft  m

1

1

2

2

3

4

5

6

7

8

Soil Description

E
le

v.
/D

ep
th

 (
m

)

L
it

h
o

lo
g

y

S
am

p
le

 N
u

m
b

er

Water Level
(Standpipe or

Open Excavation)

NOTES:

TP1

May 08, 2017

170132

Hindu Temple of Ottawa Carleton

Terrain Analysis

4835 Bank Street, Ottawa, ON

JA

Backhoe Maurice Yelle Excavation ltd.

Ground Surface
TOPSOIL

Sandy, dark brown, dry.

FILL
Sandy clay, dark brown, dry.

Silty Sand
Trace clay, with clay seam from 1.7 
to 1.8 m bgs, brown, dry.

Sieve analysis completed.

End of Test Pit

98.21
0.00

98.01
0.20

97.31
0.90

96.11
2.10

 1 

 2 

 3 

50 150
(kPa)

Shear Strength

25 50 75
(%)

Liquid Limit

25 50 75
(%)

Water Content

0.
4 

m
 b

gs
 (0

8/
05

/1
7)

N/M N/M

Top east arm of hydrant at south entrance (100.00 m)

98.21 99.15

1.2 m 1.5 m

BGS- Below Ground Surface

Refusal over inferred bedrock.



Test Pit Log:

Date:

Project No.:

Client:

Project:

Location:

Field Personnel:

Excavation Method: Excavation Contractor:

Easting: Northing:

Site Datum:

Groundsurface Elevation: Top of Riser Elev.:

Excavation Width: Excavation Length:

Page: 1 of 1

SUBSURFACE PROFILE SAMPLE DATA

D
ep

th

0 0
ft  m

1

1

2

2

3

4

5

6

7

8

Soil Description

E
le

v.
/D

ep
th

 (
m

)

L
it

h
o

lo
g

y

S
am

p
le

 N
u

m
b

er

Water Level
(Standpipe or

Open Excavation)

NOTES:

TP2

May 08, 2017

170132

Hindu Temple of Ottawa Carleton

Terrain Analysis

4835 Bank Street, Ottawa, ON

JA

Backhoe Maurice Yelle Excavation ltd.

Ground Surface
FILL

Silty sand with some clay, brown, 
saturated with water infiltration at 0.4 
m bgs. 

Buried metal structure/waste at 
approximately 0.9 m bgs.

End of Test Pit

97.09
0.00

96.19
0.90

 4 

50 150
(kPa)

Shear Strength

25 50 75
(%)

Liquid Limit

25 50 75
(%)

Water Content

N/M N/M

Top east arm of hydrant at south entrance (100.00 m)

97.09 --

1.2 m 1.5 m

Test pit terminated at 0.9 meters due to volume of water in 
pit.
BGS- Below Ground Surface



Test Pit Log:

Date:

Project No.:

Client:

Project:

Location:

Field Personnel:

Excavation Method: Excavation Contractor:

Easting: Northing:

Site Datum:

Groundsurface Elevation: Top of Riser Elev.:

Excavation Width: Excavation Length:

Page: 1 of 1

SUBSURFACE PROFILE SAMPLE DATA

D
ep

th

0 0
ft  m

1

1

2

2

3

4

5

6

7

8

Soil Description

E
le

v.
/D

ep
th

 (
m

)

L
it

h
o

lo
g

y

S
am

p
le

 N
u

m
b

er

Water Level
(Standpipe or

Open Excavation)

NOTES:

TP3

May 08, 2017

170132

Hindu Temple of Ottawa Carleton

Terrain Analysis

4835 Bank Street, Ottawa, ON

JA

Backhoe Maurice Yelle Excavation ltd.

Ground Surface
TOPSOIL

Sandy loam, dark brown, dry.

Brick debris found in top 0.2 m bgs.
FILL

Sandy silt, trace boulders, brown, dry.

Tire debris found at approximately 0.8 
m bgs.

TILL
Silty sand, trace gravel, cobbles and 
boulders, brown, dry.

Sieve analysis completed.

End of Test Pit

97.75
0.00

97.55
0.20

96.95
0.80

96.05
1.70

 5 

 6 

50 150
(kPa)

Shear Strength

25 50 75
(%)

Liquid Limit

25 50 75
(%)

Water Content

0.
71

 m
 b

gs
 (0

8/
05

/1
7)

0454091 5017670

Top east arm of hydrant at south entrance (100.00 m)

97.75 98.98

1.2 m 1.5 m

BGS- Below Ground Surface

Refusal at 1.7 m bgs over inferred 
bedrock.



Test Pit Log:

Date:

Project No.:

Client:

Project:

Location:

Field Personnel:

Excavation Method: Excavation Contractor:

Easting: Northing:

Site Datum:

Groundsurface Elevation: Top of Riser Elev.:

Excavation Width: Excavation Length:

Page: 1 of 1

SUBSURFACE PROFILE SAMPLE DATA

D
ep

th

0 0
ft  m

1

1

2

2

3

4

5

6

7

8

Soil Description

E
le

v.
/D

ep
th

 (
m

)

L
it

h
o

lo
g

y

S
am

p
le

 N
u

m
b

er

Water Level
(Standpipe or

Open Excavation)

NOTES:

TP4

May 08, 2017

170132

Hindu Temple of Ottawa Carleton

Terrain Analysis

4835 Bank Street, Ottawa, ON

JA

Backhoe Maurice Yelle Excavation ltd.

Ground Surface
TOPSOIL

Silty loam, trace clay,dark brown, dry.

FILL
Silty sand, trace cobbles and gravel, 
light brown, dry.

Changing to dark brown sandy fill 
with trace boulders at approximately 
0.8 m bgs.

End of Test Pit

99.54
0.00

99.04
0.50

98.14
1.40

 7 

 8 

50 150
(kPa)

Shear Strength

25 50 75
(%)

Liquid Limit

25 50 75
(%)

Water Content

0454005 5017628

Top east arm of hydrant at south entrance (100.00 m)

99.54 --

N/M N/M

BGS- Below Ground Surface

Refusal at 1.4 m bgs over inferred 
bedrock or large concrete structure.



Test Pit Log:

Date:

Project No.:

Client:

Project:

Location:

Field Personnel:

Excavation Method: Excavation Contractor:

Easting: Northing:

Site Datum:

Groundsurface Elevation: Top of Riser Elev.:

Excavation Width: Excavation Length:

Page: 1 of 1

SUBSURFACE PROFILE SAMPLE DATA

D
ep

th

0 0
ft  m

1

1

2

2

3

4

5

6

7

8

Soil Description

E
le

v.
/D

ep
th

 (
m

)

L
it

h
o

lo
g

y

S
am

p
le

 N
u

m
b

er

Water Level
(Standpipe or

Open Excavation)

NOTES:

TP5

May 08, 2017

170132

Hindu Temple of Ottawa Carleton

Terrain Analysis

4835 Bank Street, Ottawa, ON

JA

Backhoe Maurice Yelle Excavation ltd.

Ground Surface
TOPSOIL

Silty loam some sand, dark brown, 
dry.

FILL
 Sand, some silt, trace cobbles, 
brown, dry.

Waste debris of metal and asphalt 
pieces at approximately 0.9 m bgs.

End of Test Pit

98.78
0.00

98.63
0.15

97.28
1.50

 10 

 9 

 11 

50 150
(kPa)

Shear Strength

25 50 75
(%)

Liquid Limit

25 50 75
(%)

Water Content

D
ry

 a
t 1

.5
3 

m
 b

gs

0453945 5017595

Top east arm of hydrant at south entrance (100.00 m)

98.78 99.02

N/M N/M

BGS- Below Ground Surface

Refusal at 1.5 m bgs over inferred 
bedrock.



Test Pit Log:

Date:

Project No.:

Client:

Project:

Location:

Field Personnel:

Excavation Method: Excavation Contractor:

Easting: Northing:

Site Datum:

Groundsurface Elevation: Top of Riser Elev.:

Excavation Width: Excavation Length:

Page: 1 of 1

SUBSURFACE PROFILE SAMPLE DATA

D
ep

th

0 0
ft  m

1

1

2

2

3

4

5

6

7

8

Soil Description

E
le

v.
/D

ep
th

 (
m

)

L
it

h
o

lo
g

y

S
am

p
le

 N
u

m
b

er

Water Level
(Standpipe or

Open Excavation)

NOTES:

TP6

May 08, 2017

170132

Hindu Temple of Ottawa Carleton

Terrain Analysis

4835 Bank Street, Ottawa, ON

JA

Backhoe Maurice Yelle Excavation ltd.

Ground Surface
TOPSOIL

Sandy loam, dark brown, dry.

FILL
 Sand, some gravel, cobbles, 
boulders, silty seam at 0.7 m bgs, 
brown, dry.

End of Test Pit

99.38
0.00

99.23
0.15

98.58
0.80

 12 

 13 

50 150
(kPa)

Shear Strength

25 50 75
(%)

Liquid Limit

25 50 75
(%)

Water Content

0454003 5017542

Top east arm of hydrant at south entrance (100.00 m)

99.38 --

N/M N/M

BGS- Below Ground Surface

Refusal at 0.8 m bgs over inferred 
bedrock.



Test Pit Log:

Date:

Project No.:

Client:

Project:

Location:

Field Personnel:

Excavation Method: Excavation Contractor:

Easting: Northing:

Site Datum:

Groundsurface Elevation: Top of Riser Elev.:

Excavation Width: Excavation Length:

Page: 1 of 1

SUBSURFACE PROFILE SAMPLE DATA

D
ep

th

0 0
ft  m

1

1

2

2

3

4

5

6

7

8

Soil Description

E
le

v.
/D

ep
th

 (
m

)

L
it

h
o

lo
g

y

S
am

p
le

 N
u

m
b

er

Water Level
(Standpipe or

Open Excavation)

NOTES:

TP7

May 08, 2017

170132

Hindu Temple of Ottawa Carleton

Terrain Analysis

4835 Bank Street, Ottawa, ON

JA

Backhoe Maurice Yelle Excavation ltd.

Ground Surface
TOPSOIL

Sandy loam, dark brown, dry.

FILL
 Sand, brown, trace metal debris, dry.

TILL
Silty sand, trace clay, boulders, grey, 
organics including tree stump, roots, 
black loam approximately 1.5 to 1.8 m 
bgs, dry becoming wet at 1.5 m bgs.

End of Test Pit

99.60
0.00

99.40
0.20

98.90
0.70

97.80
1.80

50 150
(kPa)

Shear Strength

25 50 75
(%)

Liquid Limit

25 50 75
(%)

Water Content

1.
33

 m
 b

gs
 (0

8/
05

/1
7)

0454051 5017564

Top east arm of hydrant at south entrance (100.00 m)

99.60 100.79

N/M N/M

BGS- Below Ground Surface

Refusal due to obstruction (tree 
stump).



 

 
 

APPENDI; B 
Laboratory Certificates of Analysis 

  



www.paracellabs.com
1-800-749-1947

Ottawa, ON, K1G 4J8
300 - 2319 St. Laurent Blvd

Attn: Jessica Arthurs
Ottawa, ON K1J 9G2
5430 Canotek Road
LRL Associates Ltd.

Certificate of Analysis

This Certificate of Analysis contains analytical data applicable to the following samples as submitted:

Paracel ID Client ID

 Order #: 1719377
Order Date: 11-May-2017 

    Report Date: 15-May-2017 
Client PO:  

Custody:    32310 
Project: 170132

1719377-01 TP1
1719377-02 TP3
1719377-03 TP7

Any use of these results implies your agreement that our total liabilty in connection with this work, however arising, shall be limited to the amount paid by you for 
this work, and that our employees or agents shall not under any circumstances be liable to you in connection with this work.

Approved By:

Page 1 of 7

Laboratory Director
Dale Robertson, BSc



 Order #: 1719377

Project Description: 170132

Certificate of Analysis
Client:

Report Date: 15-May-2017
Order Date: 11-May-2017 

Client PO:  
LRL Associates Ltd.

Analysis Summary Table
Analysis Method Reference/Description Extraction Date Analysis Date

EPA 351.2 - Auto Colour 12-May-17 12-May-17Ammonia, as N
EPA 300.1 - IC 12-May-17 12-May-17Anions
EPA 351.2 - Auto Colour, digestion 12-May-17 15-May-17Total Kjeldahl Nitrogen
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 Order #: 1719377

Project Description: 170132

Certificate of Analysis
Client:

Report Date: 15-May-2017
Order Date: 11-May-2017 

Client PO:  
LRL Associates Ltd.

Client ID: TP1 TP3 TP7 -
Sample Date: -08-May-1708-May-1708-May-17

1719377-01 1719377-02 1719377-03 -Sample ID:
MDL/Units Water Water Water -

General Inorganics
Ammonia as N -1.660.390.280.01 mg/L

Total Kjeldahl Nitrogen -13165.378.10.1 mg/L

Anions
Nitrate as N -<0.10.5<0.10.1 mg/L

Nitrite as N -<0.05<0.05<0.050.05 mg/L
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 Order #: 1719377

Project Description: 170132

Certificate of Analysis
Client:

Report Date: 15-May-2017
Order Date: 11-May-2017 

Client PO:  
LRL Associates Ltd.

Method Quality Control: Blank
 Analyte Result

Reporting
Limit Units

Source
Result %REC

%REC
Limit RPD

RPD
Limit Notes 

Anions
Nitrate as N ND 0.1 mg/L
Nitrite as N ND 0.05 mg/L

General Inorganics
Ammonia as N ND 0.01 mg/L
Total Kjeldahl Nitrogen ND 0.1 mg/L
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 Order #: 1719377

Project Description: 170132

Certificate of Analysis
Client:

Report Date: 15-May-2017
Order Date: 11-May-2017 

Client PO:  
LRL Associates Ltd.

Method Quality Control: Duplicate
 Analyte Result

Reporting
Limit Units

Source
Result %REC

%REC
Limit RPD

RPD
Limit Notes 

Anions
Nitrate as N ND 0.1 mg/L ND 20
Nitrite as N ND 0.05 mg/L ND 20

General Inorganics
Ammonia as N 0.021 0.01 mg/L 0.022 82.4
Total Kjeldahl Nitrogen 1.50 0.1 mg/L 1.52 101.8
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 Order #: 1719377

Project Description: 170132

Certificate of Analysis
Client:

Report Date: 15-May-2017
Order Date: 11-May-2017 

Client PO:  
LRL Associates Ltd.

Method Quality Control: Spike
 Analyte Result

Reporting
Limit Units Source

Result %REC %REC
Limit RPD

RPD
Limit Notes 

Anions
Nitrate as N 1.01 ND 101 81-1120.1 mg/L
Nitrite as N 1.02 ND 102 76-1170.05 mg/L

General Inorganics
Ammonia as N 0.280 0.022 103 81-1240.01 mg/L
Total Kjeldahl Nitrogen 1.91 95.7 81-1260.1 mg/L
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 Order #: 1719377

Project Description: 170132

Certificate of Analysis
Client:

Report Date: 15-May-2017
Order Date: 11-May-2017 

Client PO:  
LRL Associates Ltd.

�Qualifier�Notes�:

Login�Qualifiers�:

Samples received submerged in water, possibly melted ice.  This condition can compromise sample integrity. 
Applies�to�samples:��TP1,�TP3,�TP7

�Sample�Data�Revisions
None

�Work�Order�Revisions��/��Comments�:

None

�Other�Report�Notes�:

MDL: Method Detection Limit

n/a: not applicable

Source Result: Data used as source for matrix and duplicate samples
%REC: Percent recovery.
RPD: Relative percent difference.

ND: Not Detected
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Sieve & Hydrometer Analysis 
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Ontario Well Record Printouts 
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Moisture Surplus Printout 

  



Ottawa_50mm_WBNRMSD.txt
  Ottawa Airport, ON       WATER BUDGET MEANS FOR THE PERIOD 1950-2010   DC20492

     LAT.... 45.32     WATER HOLDING CAPACITY... 50 MM     HEAT INDEX... 36.41
     LONG... 75.67     LOWER ZONE............... 30 MM     A............ 1.075

   DATE   TEMP (C)  PCPN  RAIN  MELT   PE    AE   DEF   SURP  SNOW  SOIL  ACC P

  31- 1  -10.6       64    13    15     0     0     0    27    83    50    299
  28- 2   -8.8       57    12    18     1     1     0    29   110    50    356
  31- 3   -2.7       66    32    80     5     5     0   107    64    50    422
  30- 4    5.9       72    67    69    32    32     0   104     0    50    494
  31- 5   13.0       74    74     0    80    79    -1    13     0    32    568
  30- 6   18.3       82    82     0   116    97   -19     4     0    14    651
  31- 7   20.8       89    89     0   135    94   -41     3     0     5    740
  31- 8   19.5       87    87     0   117    83   -34     1     0     9    827
  30- 9   14.6       84    84     0    75    66    -9     7     0    20    912
  31-10    8.1       77    76     0    36    35    -1    24     0    37     77
  30-11    1.3       80    63     8    10    10     0    50     9    49    157
  31-12   -7.0       78    26    15     1     1     0    38    47    50    236
  AVE      5.9 TTL  911   705   205   608   503  -105   407

  Ottawa Airport, ON       STANDARD DEVIATIONS FOR THE PERIOD 1950-2010  DC20492

   DATE   TEMP (C)  PCPN  RAIN  MELT   PE    AE   DEF   SURP  SNOW  SOIL  ACC P

  31- 1    3.0       26    16    18     1     1     0    31    43     0     55
  28- 2    2.6       29    15    27     1     1     0    37    59     0     59
  31- 3    2.3       28    22    47     4     4     0    53    83     0     65
  30- 4    1.7       31    31    84     8     8     0    84     0     2     74
  31- 5    1.9       32    32     0    12    11     5    21     0    19     85
  30- 6    1.2       38    38     0     9    26    26    17     0    19     93
  31- 7    1.2       42    42     0     8    30    31    12     0    14     93
  31- 8    1.3       39    39     0     8    30    32     5     0    16    107
  30- 9    1.5       38    38     0     8    14    13    20     0    21    110
  31-10    1.4       37    37     2     7     7     3    27     0    19     37
  30-11    1.7       27    28     9     4     4     0    30    13     6     45
  31-12    3.0       30    22    14     1     1     0    29    34     0     56
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Ottawa_75mm_WBNRMSD.txt
  Ottawa Airport, ON       WATER BUDGET MEANS FOR THE PERIOD 1950-2010   DC20492

     LAT.... 45.32     WATER HOLDING CAPACITY... 75 MM     HEAT INDEX... 36.41
     LONG... 75.67     LOWER ZONE............... 45 MM     A............ 1.075

   DATE   TEMP (C)  PCPN  RAIN  MELT   PE    AE   DEF   SURP  SNOW  SOIL  ACC P

  31- 1  -10.6       64    13    15     0     0     0    27    83    75    299
  28- 2   -8.8       57    12    18     1     1     0    29   110    75    356
  31- 3   -2.7       66    32    80     5     5     0   107    64    75    422
  30- 4    5.9       72    67    69    32    32     0   104     0    75    494
  31- 5   13.0       74    74     0    80    80     0    13     0    56    568
  30- 6   18.3       82    82     0   116   107   -10     4     0    28    651
  31- 7   20.8       89    89     0   135   104   -32     2     0    10    740
  31- 8   19.5       87    87     0   117    85   -32     1     0    12    827
  30- 9   14.6       84    84     0    75    66    -9     4     0    26    912
  31-10    8.1       77    76     0    36    35    -1    15     0    52     77
  30-11    1.3       80    63     8    10    10     0    42     9    71    157
  31-12   -7.0       78    26    15     1     1     0    36    47    75    236
  AVE      5.9 TTL  911   705   205   608   526   -84   384

  Ottawa Airport, ON       STANDARD DEVIATIONS FOR THE PERIOD 1950-2010  DC20492

   DATE   TEMP (C)  PCPN  RAIN  MELT   PE    AE   DEF   SURP  SNOW  SOIL  ACC P

  31- 1    3.0       26    16    18     1     1     0    30    43     0     55
  28- 2    2.6       29    15    27     1     1     0    37    59     0     59
  31- 3    2.3       28    22    47     4     4     0    53    83     0     65
  30- 4    1.7       31    31    84     8     8     0    84     0     2     74
  31- 5    1.9       32    32     0    12    12     0    21     0    22     85
  30- 6    1.2       38    38     0     9    19    19    17     0    28     93
  31- 7    1.2       42    42     0     8    28    30    11     0    22     93
  31- 8    1.3       39    39     0     8    29    31     5     0    23    107
  30- 9    1.5       38    38     0     8    14    14    17     0    29    110
  31-10    1.4       37    37     2     7     7     2    23     0    28     37
  30-11    1.7       27    28     9     4     4     0    33    13    11     45
  31-12    3.0       30    22    14     1     1     0    30    34     3     56
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Ottawa_100mm_WBNRMSD.txt
  Ottawa Airport, ON       WATER BUDGET MEANS FOR THE PERIOD 1950-2010   DC20492

     LAT.... 45.32     WATER HOLDING CAPACITY...100 MM     HEAT INDEX... 36.41
     LONG... 75.67     LOWER ZONE............... 60 MM     A............ 1.075

   DATE   TEMP (C)  PCPN  RAIN  MELT   PE    AE   DEF   SURP  SNOW  SOIL  ACC P

  31- 1  -10.6       64    13    15     0     0     0    25    83    99    299
  28- 2   -8.8       57    12    18     1     1     0    28   110    99    356
  31- 3   -2.7       66    32    80     5     5     0   106    64   100    422
  30- 4    5.9       72    67    69    32    32     0   104     0   100    494
  31- 5   13.0       74    74     0    80    80     0    13     0    81    568
  30- 6   18.3       82    82     0   116   112    -4     4     0    47    651
  31- 7   20.8       89    89     0   135   115   -21     2     0    19    740
  31- 8   19.5       87    87     0   117    88   -29     1     0    18    827
  30- 9   14.6       84    84     0    75    66    -8     3     0    32    912
  31-10    8.1       77    76     0    36    35    -1    10     0    63     77
  30-11    1.3       80    63     8    10    10     0    34     9    91    157
  31-12   -7.0       78    26    15     1     1     0    33    47    97    236
  AVE      5.9 TTL  911   705   205   608   545   -63   363

  Ottawa Airport, ON       STANDARD DEVIATIONS FOR THE PERIOD 1950-2010  DC20492

   DATE   TEMP (C)  PCPN  RAIN  MELT   PE    AE   DEF   SURP  SNOW  SOIL  ACC P

  31- 1    3.0       26    16    18     1     1     0    30    43     5     55
  28- 2    2.6       29    15    27     1     1     0    37    59     3     59
  31- 3    2.3       28    22    47     4     4     0    53    83     0     65
  30- 4    1.7       31    31    84     8     8     0    84     0     2     74
  31- 5    1.9       32    32     0    12    12     0    21     0    22     85
  30- 6    1.2       38    38     0     9    12    11    17     0    34     93
  31- 7    1.2       42    42     0     8    25    26    11     0    30     93
  31- 8    1.3       39    39     0     8    29    30     5     0    30    107
  30- 9    1.5       38    38     0     8    14    13    15     0    35    110
  31-10    1.4       37    37     2     7     6     2    21     0    36     37
  30-11    1.7       27    28     9     4     4     0    34    13    19     45
  31-12    3.0       30    22    14     1     1     0    30    34     8     56
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Ottawa_125mm_WBNRMSD.txt
  Ottawa Airport, ON       WATER BUDGET MEANS FOR THE PERIOD 1950-2010   DC20492

     LAT.... 45.32     WATER HOLDING CAPACITY...125 MM     HEAT INDEX... 36.41
     LONG... 75.67     LOWER ZONE............... 75 MM     A............ 1.075

   DATE   TEMP (C)  PCPN  RAIN  MELT   PE    AE   DEF   SURP  SNOW  SOIL  ACC P

  31- 1  -10.6       64    13    15     0     0     0    24    83   122    299
  28- 2   -8.8       57    12    18     1     1     0    28   110   123    356
  31- 3   -2.7       66    32    80     5     5     0   105    64   125    422
  30- 4    5.9       72    67    69    32    32     0   104     0   125    494
  31- 5   13.0       74    74     0    80    80     0    13     0   106    568
  30- 6   18.3       82    82     0   116   115    -1     4     0    69    651
  31- 7   20.8       89    89     0   135   122   -13     2     0    33    740
  31- 8   19.5       87    87     0   117    92   -25     1     0    28    827
  30- 9   14.6       84    84     0    75    67    -7     3     0    41    912
  31-10    8.1       77    76     0    36    35    -1     9     0    74     77
  30-11    1.3       80    63     8    10    10     0    27     9   108    157
  31-12   -7.0       78    26    15     1     1     0    29    47   119    236
  AVE      5.9 TTL  911   705   205   608   560   -47   349

  Ottawa Airport, ON       STANDARD DEVIATIONS FOR THE PERIOD 1950-2010  DC20492

   DATE   TEMP (C)  PCPN  RAIN  MELT   PE    AE   DEF   SURP  SNOW  SOIL  ACC P

  31- 1    3.0       26    16    18     1     1     0    31    43    10     55
  28- 2    2.6       29    15    27     1     1     0    37    59     8     59
  31- 3    2.3       28    22    47     4     4     0    54    83     0     65
  30- 4    1.7       31    31    84     8     8     0    84     0     2     74
  31- 5    1.9       32    32     0    12    12     0    21     0    22     85
  30- 6    1.2       38    38     0     9     9     4    17     0    39     93
  31- 7    1.2       42    42     0     8    21    23    11     0    37     93
  31- 8    1.3       39    39     0     8    26    28     5     0    38    107
  30- 9    1.5       38    38     0     8    13    11    14     0    42    110
  31-10    1.4       37    37     2     7     6     2    20     0    42     37
  30-11    1.7       27    28     9     4     4     0    32    13    25     45
  31-12    3.0       30    22    14     1     1     0    30    34    14     56
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Ottawa_150mm_WBNRMSD.txt
  Ottawa Airport, ON       WATER BUDGET MEANS FOR THE PERIOD 1950-2010   DC20492

     LAT.... 45.32     WATER HOLDING CAPACITY...150 MM     HEAT INDEX... 36.41
     LONG... 75.67     LOWER ZONE............... 90 MM     A............ 1.075

   DATE   TEMP (C)  PCPN  RAIN  MELT   PE    AE   DEF   SURP  SNOW  SOIL  ACC P

  31- 1  -10.6       64    13    15     0     0     0    23    83   144    299
  28- 2   -8.8       57    12    18     1     1     0    26   110   146    356
  31- 3   -2.7       66    32    80     5     5     0   103    64   150    422
  30- 4    5.9       72    67    69    32    32     0   104     0   150    494
  31- 5   13.0       74    74     0    80    80     0    13     0   131    568
  30- 6   18.3       82    82     0   116   116     0     4     0    93    651
  31- 7   20.8       89    89     0   135   127    -8     2     0    52    740
  31- 8   19.5       87    87     0   117    97   -19     1     0    41    827
  30- 9   14.6       84    84     0    75    68    -6     3     0    54    912
  31-10    8.1       77    76     0    36    36    -1     8     0    88     77
  30-11    1.3       80    63     8    10    10     0    23     9   126    157
  31-12   -7.0       78    26    15     1     1     0    26    47   140    236
  AVE      5.9 TTL  911   705   205   608   573   -34   336

  Ottawa Airport, ON       STANDARD DEVIATIONS FOR THE PERIOD 1950-2010  DC20492

   DATE   TEMP (C)  PCPN  RAIN  MELT   PE    AE   DEF   SURP  SNOW  SOIL  ACC P

  31- 1    3.0       26    16    18     1     1     0    31    43    15     55
  28- 2    2.6       29    15    27     1     1     0    37    59    12     59
  31- 3    2.3       28    22    47     4     4     0    54    83     0     65
  30- 4    1.7       31    31    84     8     8     0    84     0     2     74
  31- 5    1.9       32    32     0    12    12     0    21     0    22     85
  30- 6    1.2       38    38     0     9     8     1    17     0    41     93
  31- 7    1.2       42    42     0     8    18    18    11     0    42     93
  31- 8    1.3       39    39     0     8    22    23     5     0    44    107
  30- 9    1.5       38    38     0     8    12    10    14     0    49    110
  31-10    1.4       37    37     2     7     6     2    19     0    47     37
  30-11    1.7       27    28     9     4     4     0    30    13    31     45
  31-12    3.0       30    22    14     1     1     0    29    34    20     56
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Ottawa_200mm_WBNRMSD.txt
  Ottawa Airport, ON       WATER BUDGET MEANS FOR THE PERIOD 1950-2010   DC20492

     LAT.... 45.32     WATER HOLDING CAPACITY...200 MM     HEAT INDEX... 36.41
     LONG... 75.67     LOWER ZONE...............120 MM     A............ 1.075

   DATE   TEMP (C)  PCPN  RAIN  MELT   PE    AE   DEF   SURP  SNOW  SOIL  ACC P

  31- 1  -10.6       64    13    15     0     0     0    21    83   187    299
  28- 2   -8.8       57    12    18     1     1     0    24   110   191    356
  31- 3   -2.7       66    32    80     5     5     0    99    64   199    422
  30- 4    5.9       72    67    69    32    32     0   103     0   200    494
  31- 5   13.0       74    74     0    80    80     0    13     0   181    568
  30- 6   18.3       82    82     0   116   116     0     4     0   143    651
  31- 7   20.8       89    89     0   135   132    -3     2     0    97    740
  31- 8   19.5       87    87     0   117   106   -11     1     0    78    827
  30- 9   14.6       84    84     0    75    70    -4     3     0    89    912
  31-10    8.1       77    76     0    36    36     0     7     0   123     77
  30-11    1.3       80    63     8    10    10     0    19     9   164    157
  31-12   -7.0       78    26    15     1     1     0    22    47   182    236
  AVE      5.9 TTL  911   705   205   608   589   -18   318

  Ottawa Airport, ON       STANDARD DEVIATIONS FOR THE PERIOD 1950-2010  DC20492

   DATE   TEMP (C)  PCPN  RAIN  MELT   PE    AE   DEF   SURP  SNOW  SOIL  ACC P

  31- 1    3.0       26    16    18     1     1     0    30    43    24     55
  28- 2    2.6       29    15    27     1     1     0    36    59    20     59
  31- 3    2.3       28    22    47     4     4     0    55    83     4     65
  30- 4    1.7       31    31    84     8     8     0    83     0     2     74
  31- 5    1.9       32    32     0    12    12     0    21     0    22     85
  30- 6    1.2       38    38     0     9     9     0    17     0    41     93
  31- 7    1.2       42    42     0     8    11    10    11     0    48     93
  31- 8    1.3       39    39     0     8    16    16     5     0    54    107
  30- 9    1.5       38    38     0     8    10     8    14     0    59    110
  31-10    1.4       37    37     2     7     6     1    19     0    55     37
  30-11    1.7       27    28     9     4     4     0    29    13    41     45
  31-12    3.0       30    22    14     1     1     0    28    34    29     56
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Ottawa_225mm_WBNRMSD.txt
  Ottawa Airport, ON       WATER BUDGET MEANS FOR THE PERIOD 1950-2010   DC20492

     LAT.... 45.32     WATER HOLDING CAPACITY...225 MM     HEAT INDEX... 36.41
     LONG... 75.67     LOWER ZONE...............135 MM     A............ 1.075

   DATE   TEMP (C)  PCPN  RAIN  MELT   PE    AE   DEF   SURP  SNOW  SOIL  ACC P

  31- 1  -10.6       64    13    15     0     0     0    21    83   209    299
  28- 2   -8.8       57    12    18     1     1     0    24   110   214    356
  31- 3   -2.7       66    32    80     5     5     0    97    64   224    422
  30- 4    5.9       72    67    69    32    32     0   103     0   225    494
  31- 5   13.0       74    74     0    80    80     0    13     0   206    568
  30- 6   18.3       82    82     0   116   116     0     4     0   168    651
  31- 7   20.8       89    89     0   135   133    -2     2     0   121    740
  31- 8   19.5       87    87     0   117   109    -8     1     0    99    827
  30- 9   14.6       84    84     0    75    71    -4     3     0   109    912
  31-10    8.1       77    76     0    36    36     0     7     0   143     77
  30-11    1.3       80    63     8    10    10     0    18     9   185    157
  31-12   -7.0       78    26    15     1     1     0    21    47   204    236
  AVE      5.9 TTL  911   705   205   608   594   -14   314

  Ottawa Airport, ON       STANDARD DEVIATIONS FOR THE PERIOD 1950-2010  DC20492

   DATE   TEMP (C)  PCPN  RAIN  MELT   PE    AE   DEF   SURP  SNOW  SOIL  ACC P

  31- 1    3.0       26    16    18     1     1     0    30    43    28     55
  28- 2    2.6       29    15    27     1     1     0    36    59    24     59
  31- 3    2.3       28    22    47     4     4     0    56    83     7     65
  30- 4    1.7       31    31    84     8     8     0    82     0     2     74
  31- 5    1.9       32    32     0    12    12     0    21     0    22     85
  30- 6    1.2       38    38     0     9     9     0    17     0    41     93
  31- 7    1.2       42    42     0     8    10     7    11     0    49     93
  31- 8    1.3       39    39     0     8    14    13     5     0    58    107
  30- 9    1.5       38    38     0     8    10     7    14     0    63    110
  31-10    1.4       37    37     2     7     6     1    19     0    58     37
  30-11    1.7       27    28     9     4     4     0    29    13    44     45
  31-12    3.0       30    22    14     1     1     0    28    34    33     56
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Ottawa_250mm_WBNRMSD.txt
  Ottawa Airport, ON       WATER BUDGET MEANS FOR THE PERIOD 1950-2010   DC20492

     LAT.... 45.32     WATER HOLDING CAPACITY...250 MM     HEAT INDEX... 36.41
     LONG... 75.67     LOWER ZONE...............150 MM     A............ 1.075

   DATE   TEMP (C)  PCPN  RAIN  MELT   PE    AE   DEF   SURP  SNOW  SOIL  ACC P

  31- 1  -10.6       64    13    15     0     0     0    20    83   232    299
  28- 2   -8.8       57    12    18     1     1     0    23   110   238    356
  31- 3   -2.7       66    32    80     5     5     0    96    64   248    422
  30- 4    5.9       72    67    69    32    32     0   102     0   250    494
  31- 5   13.0       74    74     0    80    80     0    13     0   231    568
  30- 6   18.3       82    82     0   116   116     0     4     0   193    651
  31- 7   20.8       89    89     0   135   134    -1     2     0   145    740
  31- 8   19.5       87    87     0   117   111    -6     1     0   121    827
  30- 9   14.6       84    84     0    75    72    -3     3     0   130    912
  31-10    8.1       77    76     0    36    36     0     7     0   164     77
  30-11    1.3       80    63     8    10    10     0    18     9   207    157
  31-12   -7.0       78    26    15     1     1     0    20    47   226    236
  AVE      5.9 TTL  911   705   205   608   598   -10   309

  Ottawa Airport, ON       STANDARD DEVIATIONS FOR THE PERIOD 1950-2010  DC20492

   DATE   TEMP (C)  PCPN  RAIN  MELT   PE    AE   DEF   SURP  SNOW  SOIL  ACC P

  31- 1    3.0       26    16    18     1     1     0    29    43    32     55
  28- 2    2.6       29    15    27     1     1     0    36    59    27     59
  31- 3    2.3       28    22    47     4     4     0    56    83     9     65
  30- 4    1.7       31    31    84     8     8     0    82     0     2     74
  31- 5    1.9       32    32     0    12    12     0    21     0    22     85
  30- 6    1.2       38    38     0     9     9     0    17     0    41     93
  31- 7    1.2       42    42     0     8     9     5    11     0    50     93
  31- 8    1.3       39    39     0     8    12    11     5     0    61    107
  30- 9    1.5       38    38     0     8     9     6    14     0    66    110
  31-10    1.4       37    37     2     7     7     1    19     0    61     37
  30-11    1.7       27    28     9     4     4     0    29    13    47     45
  31-12    3.0       30    22    14     1     1     0    28    34    36     56
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Ottawa_265mm_WBNRMSD.txt
  Ottawa Airport, ON       WATER BUDGET MEANS FOR THE PERIOD 1950-2010   DC20492

     LAT.... 45.32     WATER HOLDING CAPACITY...265 MM     HEAT INDEX... 36.41
     LONG... 75.67     LOWER ZONE...............159 MM     A............ 1.075

   DATE   TEMP (C)  PCPN  RAIN  MELT   PE    AE   DEF   SURP  SNOW  SOIL  ACC P

  31- 1  -10.6       64    13    15     0     0     0    20    83   246    299
  28- 2   -8.8       57    12    18     1     1     0    23   110   252    356
  31- 3   -2.7       66    32    80     5     5     0    96    64   263    422
  30- 4    5.9       72    67    69    32    32     0   102     0   265    494
  31- 5   13.0       74    74     0    80    80     0    13     0   246    568
  30- 6   18.3       82    82     0   116   116     0     4     0   208    651
  31- 7   20.8       89    89     0   135   134    -1     2     0   160    740
  31- 8   19.5       87    87     0   117   112    -5     1     0   135    827
  30- 9   14.6       84    84     0    75    72    -3     3     0   144    912
  31-10    8.1       77    76     0    36    36     0     7     0   177     77
  30-11    1.3       80    63     8    10    10     0    18     9   221    157
  31-12   -7.0       78    26    15     1     1     0    20    47   240    236
  AVE      5.9 TTL  911   705   205   608   599    -9   309

  Ottawa Airport, ON       STANDARD DEVIATIONS FOR THE PERIOD 1950-2010  DC20492

   DATE   TEMP (C)  PCPN  RAIN  MELT   PE    AE   DEF   SURP  SNOW  SOIL  ACC P

  31- 1    3.0       26    16    18     1     1     0    29    43    34     55
  28- 2    2.6       29    15    27     1     1     0    36    59    29     59
  31- 3    2.3       28    22    47     4     4     0    56    83    10     65
  30- 4    1.7       31    31    84     8     8     0    82     0     2     74
  31- 5    1.9       32    32     0    12    12     0    21     0    22     85
  30- 6    1.2       38    38     0     9     9     0    17     0    41     93
  31- 7    1.2       42    42     0     8     8     4    11     0    51     93
  31- 8    1.3       39    39     0     8    11    10     5     0    62    107
  30- 9    1.5       38    38     0     8     9     5    14     0    68    110
  31-10    1.4       37    37     2     7     7     1    19     0    62     37
  30-11    1.7       27    28     9     4     4     0    29    13    49     45
  31-12    3.0       30    22    14     1     1     0    28    34    38     56
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Ottawa_275mm_WBNRMSD.txt
  Ottawa Airport, ON       WATER BUDGET MEANS FOR THE PERIOD 1950-2010   DC20492

     LAT.... 45.32     WATER HOLDING CAPACITY...275 MM     HEAT INDEX... 36.41
     LONG... 75.67     LOWER ZONE...............165 MM     A............ 1.075

   DATE   TEMP (C)  PCPN  RAIN  MELT   PE    AE   DEF   SURP  SNOW  SOIL  ACC P

  31- 1  -10.6       64    13    15     0     0     0    19    83   255    299
  28- 2   -8.8       57    12    18     1     1     0    23   110   261    356
  31- 3   -2.7       66    32    80     5     5     0    96    64   272    422
  30- 4    5.9       72    67    69    32    32     0   101     0   275    494
  31- 5   13.0       74    74     0    80    80     0    13     0   256    568
  30- 6   18.3       82    82     0   116   116     0     4     0   218    651
  31- 7   20.8       89    89     0   135   135    -1     2     0   170    740
  31- 8   19.5       87    87     0   117   113    -4     1     0   144    827
  30- 9   14.6       84    84     0    75    72    -2     3     0   153    912
  31-10    8.1       77    76     0    36    36     0     7     0   186     77
  30-11    1.3       80    63     8    10    10     0    18     9   230    157
  31-12   -7.0       78    26    15     1     1     0    20    47   249    236
  AVE      5.9 TTL  911   705   205   608   601    -7   307

  Ottawa Airport, ON       STANDARD DEVIATIONS FOR THE PERIOD 1950-2010  DC20492

   DATE   TEMP (C)  PCPN  RAIN  MELT   PE    AE   DEF   SURP  SNOW  SOIL  ACC P

  31- 1    3.0       26    16    18     1     1     0    29    43    35     55
  28- 2    2.6       29    15    27     1     1     0    36    59    30     59
  31- 3    2.3       28    22    47     4     4     0    56    83    11     65
  30- 4    1.7       31    31    84     8     8     0    81     0     2     74
  31- 5    1.9       32    32     0    12    12     0    21     0    22     85
  30- 6    1.2       38    38     0     9     9     0    17     0    41     93
  31- 7    1.2       42    42     0     8     8     3    11     0    51     93
  31- 8    1.3       39    39     0     8    11     9     5     0    63    107
  30- 9    1.5       38    38     0     8     9     5    14     0    69    110
  31-10    1.4       37    37     2     7     7     1    19     0    63     37
  30-11    1.7       27    28     9     4     4     0    29    13    50     45
  31-12    3.0       30    22    14     1     1     0    28    34    39     56
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Ottawa_280mm_WBNRMSD.txt
  Ottawa Airport, ON       WATER BUDGET MEANS FOR THE PERIOD 1950-2010   DC20492

     LAT.... 45.32     WATER HOLDING CAPACITY...280 MM     HEAT INDEX... 36.41
     LONG... 75.67     LOWER ZONE...............168 MM     A............ 1.075

   DATE   TEMP (C)  PCPN  RAIN  MELT   PE    AE   DEF   SURP  SNOW  SOIL  ACC P

  31- 1  -10.6       64    13    15     0     0     0    19    83   260    299
  28- 2   -8.8       57    12    18     1     1     0    23   110   266    356
  31- 3   -2.7       66    32    80     5     5     0    95    64   277    422
  30- 4    5.9       72    67    69    32    32     0   101     0   280    494
  31- 5   13.0       74    74     0    80    80     0    13     0   261    568
  30- 6   18.3       82    82     0   116   116     0     4     0   223    651
  31- 7   20.8       89    89     0   135   135    -1     2     0   175    740
  31- 8   19.5       87    87     0   117   113    -4     1     0   148    827
  30- 9   14.6       84    84     0    75    72    -2     3     0   157    912
  31-10    8.1       77    76     0    36    36     0     7     0   191     77
  30-11    1.3       80    63     8    10    10     0    18     9   234    157
  31-12   -7.0       78    26    15     1     1     0    20    47   254    236
  AVE      5.9 TTL  911   705   205   608   601    -7   306

  Ottawa Airport, ON       STANDARD DEVIATIONS FOR THE PERIOD 1950-2010  DC20492

   DATE   TEMP (C)  PCPN  RAIN  MELT   PE    AE   DEF   SURP  SNOW  SOIL  ACC P

  31- 1    3.0       26    16    18     1     1     0    29    43    35     55
  28- 2    2.6       29    15    27     1     1     0    36    59    31     59
  31- 3    2.3       28    22    47     4     4     0    56    83    12     65
  30- 4    1.7       31    31    84     8     8     0    81     0     2     74
  31- 5    1.9       32    32     0    12    12     0    21     0    22     85
  30- 6    1.2       38    38     0     9     9     0    17     0    41     93
  31- 7    1.2       42    42     0     8     8     3    11     0    52     93
  31- 8    1.3       39    39     0     8    10     9     5     0    64    107
  30- 9    1.5       38    38     0     8     9     5    14     0    69    110
  31-10    1.4       37    37     2     7     7     1    19     0    64     37
  30-11    1.7       27    28     9     4     4     0    29    13    50     45
  31-12    3.0       30    22    14     1     1     0    28    34    39     56

Page 1



Ottawa_300mm_WBNRMSD.txt
  Ottawa Airport, ON       WATER BUDGET MEANS FOR THE PERIOD 1950-2010   DC20492

     LAT.... 45.32     WATER HOLDING CAPACITY...300 MM     HEAT INDEX... 36.41
     LONG... 75.67     LOWER ZONE...............180 MM     A............ 1.075

   DATE   TEMP (C)  PCPN  RAIN  MELT   PE    AE   DEF   SURP  SNOW  SOIL  ACC P

  31- 1  -10.6       64    13    15     0     0     0    19    83   279    299
  28- 2   -8.8       57    12    18     1     1     0    23   110   285    356
  31- 3   -2.7       66    32    80     5     5     0    95    64   297    422
  30- 4    5.9       72    67    69    32    32     0   101     0   300    494
  31- 5   13.0       74    74     0    80    80     0    13     0   281    568
  30- 6   18.3       82    82     0   116   116     0     4     0   243    651
  31- 7   20.8       89    89     0   135   135     0     2     0   194    740
  31- 8   19.5       87    87     0   117   114    -3     1     0   167    827
  30- 9   14.6       84    84     0    75    73    -2     3     0   176    912
  31-10    8.1       77    76     0    36    36     0     7     0   209     77
  30-11    1.3       80    63     8    10    10     0    18     9   252    157
  31-12   -7.0       78    26    15     1     1     0    20    47   272    236
  AVE      5.9 TTL  911   705   205   608   603    -5   306

  Ottawa Airport, ON       STANDARD DEVIATIONS FOR THE PERIOD 1950-2010  DC20492

   DATE   TEMP (C)  PCPN  RAIN  MELT   PE    AE   DEF   SURP  SNOW  SOIL  ACC P

  31- 1    3.0       26    16    18     1     1     0    29    43    37     55
  28- 2    2.6       29    15    27     1     1     0    36    59    33     59
  31- 3    2.3       28    22    47     4     4     0    57    83    13     65
  30- 4    1.7       31    31    84     8     8     0    81     0     2     74
  31- 5    1.9       32    32     0    12    12     0    21     0    22     85
  30- 6    1.2       38    38     0     9     9     0    17     0    41     93
  31- 7    1.2       42    42     0     8     8     2    11     0    52     93
  31- 8    1.3       39    39     0     8    10     8     5     0    65    107
  30- 9    1.5       38    38     0     8     9     5    14     0    71    110
  31-10    1.4       37    37     2     7     7     1    19     0    65     37
  30-11    1.7       27    28     9     4     4     0    29    13    52     45
  31-12    3.0       30    22    14     1     1     0    28    34    41     56
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Ottawa_400mm_WBNRMSD.txt
  Ottawa Airport, ON       WATER BUDGET MEANS FOR THE PERIOD 1950-2010   DC20492

     LAT.... 45.32     WATER HOLDING CAPACITY...400 MM     HEAT INDEX... 36.41
     LONG... 75.67     LOWER ZONE...............240 MM     A............ 1.075

   DATE   TEMP (C)  PCPN  RAIN  MELT   PE    AE   DEF   SURP  SNOW  SOIL  ACC P

  31- 1  -10.6       64    13    15     0     0     0    19    83   375    299
  28- 2   -8.8       57    12    18     1     1     0    22   110   382    356
  31- 3   -2.7       66    32    80     5     5     0    94    64   395    422
  30- 4    5.9       72    67    69    32    32     0    99     0   400    494
  31- 5   13.0       74    74     0    80    80     0    13     0   381    568
  30- 6   18.3       82    82     0   116   116     0     4     0   343    651
  31- 7   20.8       89    89     0   135   135     0     2     0   294    740
  31- 8   19.5       87    87     0   117   116    -1     1     0   265    827
  30- 9   14.6       84    84     0    75    74    -1     3     0   272    912
  31-10    8.1       77    76     0    36    36     0     7     0   305     77
  30-11    1.3       80    63     8    10    10     0    18     9   349    157
  31-12   -7.0       78    26    15     1     1     0    19    47   369    236
  AVE      5.9 TTL  911   705   205   608   606    -2   301

  Ottawa Airport, ON       STANDARD DEVIATIONS FOR THE PERIOD 1950-2010  DC20492

   DATE   TEMP (C)  PCPN  RAIN  MELT   PE    AE   DEF   SURP  SNOW  SOIL  ACC P

  31- 1    3.0       26    16    18     1     1     0    29    43    44     55
  28- 2    2.6       29    15    27     1     1     0    36    59    39     59
  31- 3    2.3       28    22    47     4     4     0    57    83    20     65
  30- 4    1.7       31    31    84     8     8     0    80     0     2     74
  31- 5    1.9       32    32     0    12    12     0    21     0    22     85
  30- 6    1.2       38    38     0     9     9     0    17     0    41     93
  31- 7    1.2       42    42     0     8     8     0    11     0    53     93
  31- 8    1.3       39    39     0     8     8     4     5     0    69    107
  30- 9    1.5       38    38     0     8     8     2    14     0    76    110
  31-10    1.4       37    37     2     7     7     0    19     0    69     37
  30-11    1.7       27    28     9     4     4     0    29    13    57     45
  31-12    3.0       30    22    14     1     1     0    28    34    46     56

Page 1



 

 
 

APPENDI; F 
Premier Tech Aqua Report 

 
 



WASTEWATER 
TECHNOLOGY 
                                                                                                                                       
 
NSF/ANSI Standard 245 - Wastewater Treatment Systems – Nitrogen 
Reduction 
 
Final Report: 
 
Premier Tech Aqua 
Ecoflo Coco Filter ECDn Model Series   
15/03/055/0030 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 NSF International 
 789 N. Dixboro Road 
 PO Box 130140 
 Ann Arbor, Michigan 48113-0140 USA 



�
�
�
�
�
�
�
 

 
 
 
 
 

 

 
 
 

 
 
 
 
 
 
 
 Evaluation Report: 

Ecoflo Coco Filter ECDn Model Series 
 Wastewater Treatment System 

 
 

 
 Under the provisions of NSF/ANSI Standard 245 
 Wastewater Treatment Systems – Nitrogen Reduction 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 January 2016 



�
�
�
�
�
�
�
 

 
 
 
 
 

 

 
 
 EXECUTIVE SUMMARY 
 
Testing of the  was conducted under the provisions of NSF/ANSI 
Standard 245 for Residential Wastewater Treatment Systems (April 2013 revision).  NSF/ANSI Standard 245 
was developed by the NSF Joint Committee on Wastewater Technology. 
 
The performance evaluation was conducted at the NSF Wastewater Technology Testing Facility located in 
Waco, Texas, using wastewater diverted from the Waco municipal wastewater collection system, which 
serves predominantly residential development.  The evaluation consisted of sixteen weeks of dosing at 
design flow, seven and one half weeks of stress testing and an additional two and one half weeks of dosing 
at design flow. The stress weeks were repeated due to sampling error and the test was extended for 35 
weeks. Sampling started in the spring and continued through summer and fall, covering a range of operating 
temperatures. 
 
Over the course of the evaluation, the average influent Total Nitrogen was 40.4 mg/L, ranging between 20.9 
and 77.4 mg/L. The  produced an average effluent Total Nitrogen of 18.6 
mg/L, which resulted in a 53.89% reduction in the influent Total Nitrogen.  The Ecoflo Coco Filter ECDn 
Model Series produced an effluent that successfully met the performance requirements established by 
NSF/ANSI Standard 245. 
 
The  produced an effluent that successfully met the performance 
requirements established by NSF/ANSI Standard 40 for Class I effluent: 
 

The maximum 7-day arithmetic mean was 13 mg/L for CBOD5 and 9 mg/L for total suspended 
solids, both below the allowed maximums of 40 and 45 mg/L, respectively. The maximum 30-day 
arithmetic mean was 5 mg/L for CBOD5 and 5 mg/L for total suspended solids, both below the 
allowed maximums of 25 mg/L and 30 mg/L, respectively. 

 
The effluent pH during the entire evaluation ranged between 6.6 and 7.3, within the required range of 6.0 to 
9.0. The  met the requirements for noise levels (less than 60 dbA at a 
distance of 20 feet), color, threshold odor, oily film and foam. 
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 PREFACE 
 
Performance evaluation of nitrogen reduction for residential wastewater treatment systems is achieved within 
the provisions of NSF/ANSI Standard 245: Wastewater Treatment Systems ± Nitrogen Reduction (April 
2013), prepared by the NSF Joint Committee on Wastewater Technology and adopted by the NSF Board of 
Trustees. 
 
Conformance with the Standard is recognized by issuance of the NSF Mark.  This is not to be construed as 
an approval of the equipment, but a certification of the data provided by the test and an indication of 
compliance with the requirements expressed in the Standard. 
 
Systems conforming to Standard 245 are classified as having met the requirements of the Standard.  
Permission to use the NSF Mark is granted only after the equipment has been tested and found to perform 
satisfactorily, and all other requirements of the Standard have been satisfied.  Continued use of the Mark is 
dependent upon evidence of compliance with the Standard and NSF General and Program Specific Policies, 
as determined by periodic reinspection of the equipment at the factory, distributors and reports from the field. 
 
NSF Standard 245 requires the testing laboratory to provide the manufacturer of a residential wastewater 
treatment system a report including significant data and appropriate commentary relative to the performance 
evaluation of the plant.  NSF policy specifies provision of performance evaluation reports to appropriate state 
regulatory agencies at publication.  Subsequent direct distribution of the report by NSF is made only at the 
specific request of or by permission of the manufacturer.   
 
The following report contains results of the entire testing program, a description of the plant, its operation and 
key process control equipment, and a narrative summary of the test program, including test location, 
procedures and significant occurrences.  The plant represented herein reflects the equipment authorized to 
bear the NSF Mark. 
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 CERTIFICATION 
 
NSF International has determined by performance evaluation under the provisions of NSF/ANSI Standard 
245 (revised April 2013) that the Model Number  manufactured by  
Premier Tech Aqua has fulfilled the requirements of NSF/ANSI Standard 245.  The 

 has therefore been authorized to bear the NSF Mark so long as Manufacture continues to meet 
the requirements of Standard 245 and NSF General and Program Specific Policies. 
 
General performance evaluation and stress tests were performed at the Wastewater Technology Site located 
at the NSF Wastewater Technology Testing Facility located in Waco, Texas.  The raw wastewater used in the 
test was residential wastewater.  The characteristics of the wastewater during the test are included in the 
tabulated data of this report. 
 
The observations and analyses included in this report are certified to be correct and true copies of the data 
secured during the performance tests conducted by NSF on the wastewater treatment system described 
herein.  The manufacturer has agreed to present the data in this certification in its entirety whenever it is used 
in advertising, prospectuses, bids or similar uses. 
 
     
 
 
 
 

   
 
Jenny Oorbeck       Sharon Stiener  
General Manager       Business Unit Manager  
Sustainability       Wastewater
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1.0 PROCESS DESCRIPTION 
 
To be treated, the wastewater first flows into a Primary tank where a primary treatment, gross solids 
sedimentation, takes place. The Ecoflo® Coco ECDn Model Series is based on a pre-denitrification 
approach: The ammonia is first converted into nitrates inside the Ecoflo® Coco filtering media 
(nitrification); then, nitrates are recirculated in a Primary tank and transformed in gaseous nitrogen 
(denitrification).  
 
The wastewater entering the Ecoflo® Coco Filter is directed to the tipping bucket and evenly distributed onto 
distribution plates. These plates include channels and orifices that uniformly distribute the primary tank 
effluent over the surface of the filtering media. Distributed wastewater trickles downward into the filtering 
media where microorganisms, naturally attached onto the filtering media, degrade the contaminants through 
their metabolic reactions. A fraction of the treated wastewater is returned to the Primary/anoxic tank via the 
pumping station provided for that matter and the remaining fraction is directed toward the final disposal. The 
recirculation ratio is approximately two (2) times the daily flow (2Q). 
 
2.0 PERFORMANCE EVALUATION 
 
2.1 Description of Plant Evaluated 
 
The Ecoflo® Coco Filter ECDn tested in this evaluation has a rated capacity of 14.1 gpd/ft² for and 
applied flow rate of 460 gallons per day (gpd). Specifications and drawings are included in Appendix A. 
The system is composed of a 920 gallon primary/septic tank equipped with an effluent filter, followed by 
the Ecoflo® Coco Filter operated in recirculation mode. The Ecoflo® Coco Filter was housed in a 
concrete shell. The filtering media consisted in a natural coco composed of fragments of coconut husks 
especially shaped and sized to treat residential wastewater. A securely fastened polyethylene lid limited 
the access to the filter.  
 
The wastewater entered the primary/septic tank for primary treatment (separation of settleable solids). 
From the Primary tank, the pretreated wastewater flows to the Ecoflo® Coco Filter. Effluent from the 
primary/septic tank is gravity fed to a tipping bucket to alternately apply wastewater to the distribution 
plates. These plates included channels and orifices that uniformly distributed the settled wastewater to 
the top of the filtering media. The wastewater trickled down into the filtering media where 
microorganisms, naturally attached onto the coco fragments, degraded the contaminants through their 
metabolic reactions.  
 
The treated effluent was collected at the bottom of the filter and directed to a pumping station with a 
minimum working capacity of 150 gallons. The pump, controlled by a time dosing control panel, allowed 
the recirculation, via a specially designed Premier Tech Aqua pressure flow divider (PFS-200DN), of 2/3 
of the dose at the beginning of the treatment train (Primary tank) and 1/3 of the dose to the outlet pipe 
located on the side of the shell.  
 
Normally, an Ecoflo® Coco Filter model with integrated pump would be used to ensure the recirculation. 
However, for the purpose of the certification, a pumping station was installed downstream of the Ecoflo® 
Coco Filter in order to recirculate part of the treated water to the Primary tank. To regulate the recirculation 
rate a minimum working capacity of 0.3Q (Q being the design daily flow rate) is required. As mentioned 
above, this volume of treated effluent can be provided either at the bottom of the Ecoflo® Coco Filter tank 
with an integrated pump or in an independent pumping station installed downstream of the filter. 
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Flow regulation can be achieved either by using a time dosing unit controlling the recirculation pump or, by a 
gravity flow regulator mounted on the outlet of the septic tank. Both Approaches provide equivalent flow 
regulation performance.  
 
 
2.2 Test Protocol 
 
SecWLRQ 8 Rf NSF/ANSI SWaQdaUd 40 SURWRcRO, ³PeUfRUPaQce TeVWLQg aQd EYaOXaWLRQ´, LV LQcOXded LQ ASSeQdL[ 
B. Start up of the plant was accomplished by filling the primary tank with 2/3 water and 1/3 raw sewage.  The 
plant was then dosed at the design loading rate of 460 gpd as follows: 
 

 6 a.m. to 9 a.m. - 35 percent of daily rated capacity (160 gallons) 
11 a.m. to 2 p.m. - 25 percent of daily rated capacity (120 gallons) 
 5 p.m. to 8 p.m. - 40 percent of daily rated capacity (180 gallons) 

 
Dosing was accomplished by opening an electrically actuated valve to feed wastewater to the test plant.  Ten 
gallon doses were spread uniformly over each dosing period to comprise the total dose volume for the period. 
 
AfWeU a VWaUW XS SeULRd (XS WR WhUee ZeeNV aW Whe PaQXfacWXUeU¶V dLVcUeWLRQ), Whe SOaQW LV VXbMecWed WR Whe 
following loading sequence: 
 

Design loading  - 16 weeks 
Stress loading   -   7.5 weeks 
Design loading   -   2.5 weeks 
Note this test was extended to 35 weeks, stress was repeated due to sampling error.  
 

During the design loading periods, flow proportioned 24-hour composite influent and effluent samples are 
collected three times per week.  The influent samples are analyzed for five-day biochemical oxygen demand 
(BOD5), total suspended solids (TSS), alkalinity, total Kjeldahl nitrogen (TKN), and ammonia-N.  The effluent 
samples are analyzed for carbonaceous five-day biochemical oxygen demand (CBOD5), TSS, alkalinity, TKN, 
ammonia-N and nitrite/nitrate-N concentrations.  Onsite determinations of the influent and effluent pH, 
temperature and dissolved oxygen are made five days per week on grab samples. 
 
Stress testing is designed to evaluate how the plant performs under non-ideal conditions, including varied 
hydraulic loadings and electrical or system failure.  The test sequence includes (1) Wash Day stress, (2) 
Working Parent stress, (3) Power/Equipment Failure stress, and (4) Vacation stress.  Detailed descriptions of 
the stress sequences are shown in Appendix B. 
 
During the stress test sequences, 24-hour composite samples are collected before and after each stress 
dosing pattern.  The analyses and on-site determinations completed on the samples are the same as 
described for the design load testing.  Each stress is followed by seven consecutive days of dosing at design 
rated capacity before beginning the next stress test.  Sample collection is initiated twenty-four hours after 
completion of Wash Day, Working Parent, and Vacation stresses, and beginning 48 hours after completion of 
the Power/Equipment Failure stress. 
 
In order for the system to successfully pass the Standard 245 evaluation:   
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(1) CBOD5: The average of all effluent samples shall not exceed 25 mg/L. 
 

(2) TSS:  The average of all effluent samples shall not exceed 30 mg/L. 
 
(3) Total Nitrogen:  The average total nitrogen concentration of all effluent samples shall be less than 

50% of the average total nitrogen concentration of all influent samples. 
 

(4) pH:  Individual effluent values shall remain between 6.0 and 9.0 SU. 
 
2.3 Test Chronology 
 
The system was installed under the direction of the manufacturer from March 3, 2015 through March 11, 
2015. The infiltration/exfiltration test, during which the entire system was tested for leaks, was completed 
on March 2, 2015. The unit was completely pumped out then filled with fresh water to allow set up and 
adjustment prior to the start of dosing. The fresh water was then pumped down by approximately one-
third volume in the treatment unit. Dosing was initiated at the rate of 460 gallons per day beginning March 
16, 2015. After a three-week start up period, the test was officially started on April 6, 2015. The stress 
test sequence was started on July 27, 2015 to September 8, 2015, and repeated September 21, 2015 to 
November 6, 2015. The stress weeks were repeated due to test site error and the test was extended to 
35 weeks. During the second wash day stress, the system was mistakenly dosed at 520 gpd on each of 
the three wash days. Testing was completed on December 4, 2015. 
 
3.0 ANALYTICAL RESULTS 
 
3.1 Summary 
 
Chemical analyses of samples collected during the evaluation were completed using the procedures in 
Standard Methods for the Examination of Water and Wastewater 21st edition.  Copies of the data generated 
during the evaluation are included in Appendix C.  Results of the chemical analyses and on-site observations 
and measurements made during the evaluation are summarized in Table I. 
 
 



�
�
�
�
�
�
�
 

 
 
 
 
 

 

 
 

TABLE I. SUMMARY OF ANALYTICAL RESULTS 
      Interquartile 
 Average Std. Dev. Minimum Maximum Median     Range     
Biochemical Oxygen Demand (mg/L)       
     Influent (BOD5) 200 88 39 590 200 200-290 
     Effluent (CBOD5) 4 3 1 34 3 3-6 
 
Total Suspended Solids (mg/L) 
     Influent 190 83 26 600 180 180-250 
     Effluent 2 2 1 10 2 2-4 
 
pH 
     Influent - - 6.8 7.9 7.4 7.3-7.5 
     Effluent - - 6.6 7.3 7.1 7.0-7.2 
 
Temperature (qC) 
     Influent 28 3 22 32 28 28-31 
     Effluent 28 3 20 33 28 28-30 
 
Dissolved Oxygen (mg/L) 
     Primary Tank 1.0 1.0 0.2 2.4 0.5 0.4-1.3 
     Effluent 4.0 2.0 0.5 8.0 4.0 3.9-5.4 
 
Alkalinity (mg/L) 
     Influent 320 42 230 420 320 300-350 
     Effluent 280 42 190 360 270 250-310 
` 
Total Kjeldahl Nitrogen 
     Influent 40.1 12.6 20.7 76.9 37.8 39.9-47.0 
     Effluent 14.9 9.3 2.3 33.3 11.5 8.6-21.1 
 
Ammonia-N 
     Influent 25.1 8.3 7.1 44.3 24.7 18.4-30.5 
     Effluent 12.5 8.4 1.0 28.9 10.2 6.8-18.4 
 
Nitrite/nitrate-N (mg/L) 
      Influent 0.35 0.46 0.05 2.20 0.10 0.06-0.53  
     Effluent 3.77 2.01 0.30 8.54 4.20 2.34-5.01 
 
Total Nitrogen 
     Influent 40.4 12.6 20.9 77.4 37.9 30.3-47.7 
     Effluent 18.6 8.1 6.7 34.4 15.9 12.6-24.8 
 
Notes: The median is the point where half of the values are greater and half are less. 

 The interquartile range is the range of values about the median between the upper and lower 
25 percent of all values. 
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Criteria for evaluating the analytical results from the testing are described in Section 8.5 of NSF/ANSI 
Standard 40.  In completing the pass/fail determination for the data, an allowance is made for effluent TSS 
and CBOD5 during the first month of testing.  The 30- and 7-day averages during this time may not equal or 
exceed 1.4 times the effluent limits required for the rest of the test.  This provision recognizes that an 
immature culture of microorganisms within the system may require additional time to achieve adequate 
treatment efficiency.  Effluent CBOD5 and TSS concentrations from the Ecoflo Coco Filter ECDn Model 
Series during the first calendar month of testing were within the normal limits and did not need to use this 
provision. 
 
Section 8.5.1.1 of the Standard provides guidance addressing the impact of unusual testing conditions, 
including sampling, dosing, or influent characteristics, on operation of a system under test.  Specific data 
points may be excluded from 7- and 30-day average calculations where determined to have an adverse 
impact on performance of the system, with rationale for the exclusion to be documented in the final report.  
During the second wash day stress, the system was mistakenly dosed at 520 gpd on each of the three wash 
days.  No impact was observed on the system under test and no data was excluded because of this testing 
error.     
 
Sections 3.6 and 8.2.1 of the Standard define influent wastewater characteristics as they apply to testing 
under the Standard.  Typical domestic wastewater is defined as having a 30-day average BOD5 concentration 
between 100 and 300 mg/L and a 30-day average TSS concentration between 100 and 350 mg/L.  The 30-
day average influent remained inside this specified range for the duration of the test. 
 
3.2 Biochemical Oxygen Demand 
 
The five-day biochemical oxygen demand (BOD5) and five-day carbonaceous biochemical oxygen demand 
(CBOD5) analyses were completed using Standard Methods for the Examination of Water and Wastewater 

21st edition.  The results of both analyses are shown in Figure 1. 
 
Influent BOD5: 
 
Individual influent BOD5 concentrations ranged from 39 to 590 mg/L during the evaluation, with average 
concentration of 200 mg/L and a median concentration of 200 mg/L. Thirty day average concentrations 
ranged from 160 to 280 mg/L. The average influent BOD5 delivered to the treatment unit was within the 
influent characteristics defined under Section 8.2.1 of NSF/ANSI Standard 245. 
 
 
Effluent CBOD5: 
 
Effluent CBOD5 concentrations ranged from 1 to 34 mg/L over the course of the evaluation, with an average 
and median effluent CBOD5 concentrations of 4 and 3 mg/L. 
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Figure 1. Biochemical Oxygen Demand 
 
 
3.3 Total Suspended Solids 
 
TSS analyses were completed using Standard Methods for the Examination of Water and Wastewater 21st 
edition. The TSS results over the entire evaluation are shown in Figure 2.  Data from the TSS analyses are 
summarized in Table I. 
 
Influent TSS: 
 
The influent TSS ranged from 26 to 600 mg/L during the evaluation, with an average and median 
concentrations of 190 and 180 mg/L. The 30-day average concentrations during the test ranged from 130-
260 mg/L. The average influent TSS delivered to the treatment unit was within the influent characteristics 
defined under Section 8.2.1 of NSF/ANSI Standard 245. 
 
 
Effluent TSS: 
 
The effluent TSS concentration ranged from 1 to 10 mg/L during the evaluation, with an average and median 
concentrations of 2 mg/L. 
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Figure 2. Total Suspended Solids 

 
 
3.4 pH 
 
Over the entire evaluation period, the influent pH ranged from 6.8 to 7.9 (median of 7.4). The effluent pH 
ranged 6.6 to 7.3 during the evaluation (median of 7.1); within the 6 to 9 range required by NSF/ANSI 
Standard 245. The pH data for the evaluation are shown in Appendix C.   
 
3.5 Temperature 
 
Influent temperatures over the evaluation period ranged from 22 to 32qC (median of 29qC).   The temperature 
data are shown in Appendix C.  The average influent temperature was within the characteristics defined 
under Section 8.2.1 of NSF/ANSI Standard 245. 
 

 
 

3.6 Dissolved Oxygen 
 
Dissolved Oxygen (DO) was measured in the primary tank effluent and effluent during the evaluation. The 
primary tank effluent DO ranged between 0.2 and 2.4 mg/L (median of 0.5 mg/L), while the effluent DO 
ranged between 0.5 and 8.0 mg/L (median of 4.0 mg/L). All dissolved oxygen data are shown in Appendix C. 
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3.7 Alkalinity  
 
Alkalinity analyses were completed using Standard Methods for the Examination of Water and Wastewater 

21st edition.  The alkalinity results over the entire evaluation are shown in Figure 3.  The influent and effluent 
alkalinities were all well within the range required by the Standard, and review of the nitrogen data indicates 
that alkalinity was not a limiting factor for nitrification in the system. 
 
Influent Alkalinity 
 
The influent alkalinity averaged 320 mg/L, ranging from 230 to 420 mg/L, with a median concentration of 320 
mg/L.  The influent alkalinity delivered to the treatment unit was within the influent characteristics defined 
under Section 8.2.1 of NSF/ANSI Standard 245. 

 
Effluent Alkalinity 
 
The effluent Alkalinity concentration ranged from 190 to 360 mg/L during the period when alkalinity samples 
were collected, with an average concentration of 280 mg/L and a median concentration of 270 mg/L. 

 
 

 
 

Figure 3: Alkalinity 
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3.8 Total Kjeldahl Nitrogen (TKN) 
 
TKN analyses were completed using Standard Methods for the Examination of Water and Wastewater 21st 
edition.  The TKN results over the entire evaluation are shown in Figure 4.  
 
Influent TKN: 
 
The influent TKN ranged from 20.7 to 76.9 mg/L during the evaluation, with average of 40.1 mg/L and a 
median concentration of 37.8 mg/L.  The influent TKN delivered to the treatment unit was within the influent 
characteristics defined under Section 8.2.1 of NSF/ANSI Standard 245. 
 
Effluent TKN: 
 
The effluent TKN concentration ranged from 2.3 to 33.3 mg/L during the evaluation, with an average 
concentration of 14.9 mg/L and a median concentration of 11.5 mg/L. 

 
 

Figure 4: Total Kjeldahl Nitrogen 
 
 

3.9 Ammonia-N 
 
Ammonia-N analyses were completed using Standard Methods for the Examination of Water and Wastewater 

21st edition.  The Ammonia-N results over the entire evaluation are shown in Figure 5.  
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Influent Ammonia-N: 
 
The influent Ammonia-N ranged from 7.1 to 44.3 mg/L during the evaluation, with an average and median 
concentrations of 25.1 and 24.7 mg/L. 
 
Effluent Ammonia-N: 
 
The effluent Ammonia-N concentration ranged from 1.0 to 28.9 mg/L during the evaluation, with an average 
of 12.5 mg/L and a median concentration of 10.2 mg/L. 

 

 
Figure 5: Ammonia 

 
 

3.10 Nitrite/nitrate-N 
 
Nitrite/nitrate-N analyses were completed using Standard Methods for the Examination of Water and 
Wastewater 21st edition.  The Nitrite/nitrate-N results over the entire evaluation are shown in Figure 6.  
 
Influent Nitrite/nitrate-N: 
 
The influent Nitrite/nitrate-N ranged from 0.05 to 2.2 mg/L during the evaluation, with average and median 
concentrations of 0.35 and 0.1 mg/L. 
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Effluent Nitrite/nitrate-N: 
 
The effluent Nitrite/nitrate-N concentration ranged from 0.3 to 8.5 mg/L during the evaluation, with an average 
of 3.8 mg/L and a median concentration of 4.2 mg/L. 
 

 
 

Figure 6: Effluent Nitrate/Nitrite 
 
 
3.11 Total Nitrogen 
 
Total Nitrogen (TN) is the sum of the total Kjeldahl nitrogen (TKN), nitrite (NO2) and nitrate (NO3) in a sample, 
and is expressed as mg/L as N.  The TN results over the entire evaluation are shown in Figure 7.  
 
Influent Total Nitrogen 
 
The influent TN ranged from 20.9 to 77.4 mg/L during the evaluation, with average and median 
concentrations of 40.4 and 37.9 mg/L. 
 
 
Effluent Total Nitrogen: 
 
The effluent TN concentration ranged from 6.7 to 34.4 mg/L during the evaluation, with an average 
concentration of 18.6 mg/L and a median concentration of 15.9 mg/L.  The Premier Tech Aqua 
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 successfully met the requirements of Standard 245 by reducing the influent TN by 
53.89%, which exceeds the pass/fail criteria of 50%. 
 
 
Nitrogen Loading: 
 
Over the course of the evaluation the influent Total Nitrogen loading averaged 0.15 lb/day.  The Premier Tech 
Aqua  achieved an average reduction of 0.08 lbs/day. 

 
 

 
 

Figure 7: Total Nitrogen 
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APPENDIX A 
 

PLANT SPECIFICATIONS 



�
�
�
�
�
�
�
 

 
 
 
 
 

 

 
 

PLANT SPECIFICATIONS 
Premier Tech Aqua Ecoflo Coco Filter ECDn Model Series 

460 gpd 
 
Plant Capacity 
Design Flow       460 gpd 
 

System Hydraulic Capacity     
Total Hydraulic Capacity     920 gallons  
  
Hydraulic Retention Time (at design flow))     
Primary/septic tank     48 hours  

 
Ecoflo Coco Filter Media  
 
 Coco Shell Dimensions    Height: 62 µ¶     
                                                               Width: 43-1/8 µ¶ 
        Length: 115-1/4¶¶ 
 
   Material: Fragments of natural coconut husk based media 
   Volume: 62.4 ft³ 
   Hydraulic loading rate: 14.1 gpd/ft² 
 
Effluent Filter  

  
Manufacture      Polylok 

  Model #      PL-122 
 
Pump 
 
 Manufacture ABS      120V 60Hz 
        0.3 HP 
 
Recirculation  
 
 Recirculation rate: 2Q 
 Hydraulic loading rate including recirculation: 42.3 gdp/sq.ft 
 Minimum working volume required for recirculation1: 0.3Q (150 gallons) 
 
 
Alarm & Time dosing Panel2 
 
 Manufacturer      Premier Tech Aqua   
 Model   TPA-350 I/E 
 
1 The minimum working volume can either be built in at the bottom of the Ecoflo® Coco Filter unit or in an independent pumping 
station located downstream. 

 
2 or equivalent time dosing panel 
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APPENDIX B 
 
 NSF STANDARD 245 PERFORMANCE EVALUATION 
 METHOD AND REQUIREMENTS 
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8  Performance testing and evaluation 
 
This section describes the methods used to evaluate the performance of residential wastewater treatment 
systems designed to remove nitrogen from residential wastewater. Performance testing and evaluation shall 
not be restricted to specific seasons. 
 
8.1 Preparations for testing and evaluation 
The system shall be assembled, installed, and filled in accordance with the maQXfacWXUeU¶V LQVWUXcWLRQV. 
 
The manufacturer shall inspect the system for proper installation. If no defects are detected and the system is 
MXdged WR be VWUXcWXUaOO\ VRXQd, LW VhaOO be SOaced LQWR RSeUaWLRQ LQ accRUdaQce ZLWh Whe PaQXfacWXUeU¶V VWaUW-
up procedures. If the manufacturer does not provide a start-XS SURcedXUe, Ҁ Rf Whe V\VWeP¶V caSacLW\ VhaOO be 
filled with water and Whe UePaLQLQg ѿ VhaOO be fLOOed ZLWh UeVLdeQWLaO ZaVWeZaWeU. 
 
The system shall undergo design loading (see 8.2.2.1) until testing and evaluations are initiated. Sample 
collection and analysis shall be initiated within three weeks of filling the system and shall continue without 
interruption until the end of the evaluation period, except as specified in 8.4.2. 
 
If conditions at the test site preclude installation of the system at its normally prescribed depth, the 
manufacturer shall be permitted to cover the system with soil to achieve normal installation depth. 
 
When possible, electrical or mechanical defects shall be repaired to prevent delays. All repairs made during 
the performance testing and evaluation shall be documented in the final report.  
 
The V\VWeP VhaOO be RSeUaWed LQ accRUdaQce ZLWh Whe PaQXfacWXUeU¶V LQVWUXcWLRQV. HRZeYeU, URXWLQe VeUYLce 
and maintenance of the system shall not be allowed during the testing and evaluation period. 
 

NOTE ± The manufacturer may recommend or offer more frequent service and maintenance of the system, but 
for purpose of performance testing and evaluation, the service and maintenance shall not be performed beyond 
what is specified in this Standard. 

 
8.2  Testing conditions, hydraulic loading and schedules 
 
8.2.1 Influent wastewater characteristics 
 
Except as required by NSF/ANSI 40 for systems seeking concurrent NSF/ANSI 40 and Nitrogen Reduction 
certification, the average wastewater characteristics delivered to the system over the course of the testing 
shall fall within: 
 
í BOD5: 100 to 300 mg/L 
í TSS: 100 to 350 mg/L 
í TKN: 35 to 70 mg/L as N 
í alkalinity: > 175 mg/L as CaCO3 (alkalinity may be adjusted if inadequate) 
í temperature: 10 to 30 ºC (50 to 86 ºF) 
í pH: 6.5 to 9 SU 
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Unless requested by the manufacturer, the raw influent shall be supplemented with sodium bicarbonate if the 
wastewater is found to be deficient in alkalinity. In addition, the influent shall be supplemented with urea to 
meet the required influent TKN concentration. The influent may also be supplemented with methanol to 
maintain a carbon:nitrogen ratio of no less than 5:1. 
 

NOTE ± For this testing, minimum alkalinity may be calculated as described in Annex A. 
If the influent temperature drops below 10 ºC (50 ºF), impacting the nitrification process, sample collection may 
be suspended until the influent temperature returns to 10 ºC (50 ºF). 

 
8.2.2 Hydraulic loading 
 
The performance of the system shall be evaluated for a minimum of 26 wks. During the testing and evaluation 
period, the system shall be subjected to 16 wks of design loading, followed by 7.5 wks (52 d) of stress 
loading, and an additional period of design loading to obtain a minimum of 55 influent and effluent data sets 
collected during non-stress dosing period. 
 
8.2.2.1 Design loading 
 
The system shall be dosed 7 d/wk with a wastewater volume equivalent to the daily hydraulic capacity of the 
system. The following schedule shall be adhered to for dosing: 
 
 

Time Frame Approximate % rated daily hydraulic capacity 

6 a. m. – 9 a. m. 35 
11 a. m. – 2 p. m. 25 
5 p. m. – 8 p. m. 40 

 
NOTE – An individual dose shall be no more than 10 gal (37.9 L), unless the dosage system is based on a continuous flow, 
and the doses shall be uniformly applied over the dosing period. 
 

8.2.2.2 Stress loading 
 
Stress loading sequences shall begin in week 17 of the testing and will be completed in the order listed in the 
following sections. Each stress sequence shall be separated by 7 d of design loading, as described in 8.2.2.1. 
 
8.2.2.2.1 Wash-day stress 
 
The wash-day stress shall consist of 3 wash-days in a 5-d period. Each wash-day shall be separated by a 24-
h period. During a wash-day, the system shall be loaded at times and capacities similar to those delivered 
during design loading (see 8.2.2.1). However, during the first two dosing periods per day, the design loading 
shall include 3 wash loads (3 wash cycles and 6 rinse cycles). 
 
8.2.2.2.2 Working-parent stress 
 
For five consecutive days, the system shall be subjected to a working-parent stress. During this stress, the 
system shall be dosed with 40% of its daily hydraulic capacity between 6:00 a. m. and 9:00 a. m. Between 
5:00 p. m. and 8:00 p. m., the system shall be dosed with the remaining 60% of its daily hydraulic capacity, 



�
�
�
�
�
�
�
 

 
 
 
 
 

 

 
 
which shall include 1 wash load (1 wash cycle and 2 rinse cycles). 
 
8.2.2.2.3 Power/equipment failure stress 
 
Power/equipment failure stress simulation shall consist of a flow pattern where approximately 40% of the total 
daily flow is received between 5 p. m. and 8 p. m. on the day when the power/equipment failure stress is 
initiated. Power to the system shall then be turned off at 9 p. m. and the flow pattern shall be discontinued for 
48 h. After the 48-h period, power shall be restored and the system shall receive approximately 60% of the 
total daily flow over a 3-h period which shall include 1 wash load (1 wash cycle and 2 rinse cycles). 
 
8.2.2.2.4 Vacation stress 
 
Vacation stress simulation shall consist of a flow pattern where approximately 35% of the total daily flow is 
received between 6 a. m. and 9 a. m. and approximately 25% of the total daily flow is received between 
11 a. m. and 2 p. m. on the day that the vacation stress is initiated. The flow pattern shall be discontinued for 
8 consecutive days with power continuing to be supplied to the system. Between 5 p. m. and 8 p. m. of the 
ninth day, the system shall receive 60% of the total daily flow, which shall include 3 wash loads (3 wash 
cycles and 6 rinse cycles). 
 
8.2.3 Dosing volumes 
 
The 30-d average volume of the wastewater delivered to the system shall be within 100% ± 10% of the 
system's rated hydraulic capacity. 

NOTE ± All dosing days, except those with dosing requirements less than the daily hydraulic capacity, shall be 
included in the 30-d average calculation. 

 
8.3 Sample collection 
 
8.3.1 Sampling frequency 
 
Influent and effluent samples shall be collected three times per week during design loading periods and twice 
during each stress recovery period (the week following completion of each of the stress simulations described 
in 8.2.2.2). This schedule shall be continued in the event that testing is extended beyond the 26-wk minimum. 
 
 
8.3.2 Collection methods 
 
All sample collection shall be in accordance with Standard Methods, unless otherwise specified. Influent 
wastewater samples shall be flow-proportional, 24-h composites obtained during periods of system dosing. 
Effluent samples shall be flow-proportional, 24-h composites obtained during periods of system discharge. 
Effluent samples shall be representative of all treated effluent discharged from the system, as sampled from a 
central point of collection of all treated effluent. Grab samples shall be collected for pH, temperature, and 
dissolved oxygen (DO). The location of the grab sample shall be appropriate to provide a sample that is 
representative of the influent or effluent, and shall be determined in conjunction with the manufacturer. Grab 
samples shall be collected during the morning dosing period for gravity flow systems and during a time of 
discharge for systems that are pump discharged. 



�
�
�
�
�
�
�
 

 
 
 
 
 

 

 
 
8.3.3 Analyses 
 
The samples collected as described in 8.3.1 and 8.3.2 shall be analyzed as follows: 
 
 
  Sample location  
Parameter Sample type Raw influent Treated effluent Testing location 

BOD5 24 h composite X  Laboratory 
CBOD5 24 h composite  X Laboratory 
Total suspended solids 24 h composite X X Laboratory 
PH Grab X X Test site 
Temperature (°C) Grab X X Test site 
Dissolved oxygen Grab  X Test site 
Alkalinity (as CaCO3) 24 h composite X X Laboratory  
TKN (as N) 24 h composite X X Laboratory 
Ammonia-N (as N) 24 h composite X X Laboratory 
Nitrite/nitrate-N (as N) 24 h composite X X Laboratory 

 
 
8.3.4 Analytical methods 
 
The appropriate methods in Standard Methods shall be used to complete the analyses indicated in 8.3.3. 
 
8.4 Criteria 
 
8.4.1 Testing conditions 
 
If conditions during the testing and evaluation period result in system upset, improper sampling, improper 
dosing, or influent characteristics outside the ranges specified in 8.2.1, an assessment shall be conducted to 
determine the extent to which these conditions adversely affected the performance of the system. Based on 
this assessment, specific data points may be excluded from the averages. Rationale for all data exclusions 
shall be documented in the final report. 
 
8.4.2 Catastrophic site problems 
 
In the event that a catastrophic site problem not described in the Standard including, but not limited to, 
influent characteristics, malfunctions of test site apparatus and acts of God, jeopardizes the validity of the 
performance testing, manufacturers shall be given the choice to: 
 

± perform maintenance on the system, reinitiate system start-up procedures, and restart the 
performance testing; or 
± with no routine maintenance performed, have the system brought back to pre-existing conditions 
and resume testing within 3 wks after the site problem has been identified and corrected. Data 
collected during the system recovery period shall be excluded from the effluent averages. 
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NOTE ± ³PUe-e[LVWLQg cRQdLWLRQV´ VhaOO be defLQed aV Whe SRLQW ZheQ Whe UeVXOWV Rf 1 ZN¶V ZRUWh Rf 
sampling are within 15% of the averages of the samples from the previous 3 wks of sampling. 

 
8.4.3 Effluent quality 
 
For purposes of determining system performance, only samples collected during design loading periods, 
described in 8.2.2, shall be used in the calculations. The data collected during the stress sequences shall not 
be included in the calculations, but shall be included in the final report. 
 
8.4.3.1 CBOD5 
 
The average CBOD5 of all effluent samples shall not exceed 25 mg/L. 
 
8.4.3.2 TSS 
 
The average TSS of all effluent samples shall not exceed 30 mg/L. 
 
8.4.3.3 Total nitrogen 
 
The average total nitrogen concentration of all effluent samples shall be less than 50% of the average total 
nitrogen concentration of all influent samples. 
 
8.4.3.4 pH 
 
The pH of individual effluent samples shall be between 6.0 and 9.0 SU. 
 
8.5 Final report 
 
A final report shall be prepared that presents the following: 
 
± all data collected in accordance with the testing and evaluations within this Standard; 
 
± a table indicating the actual percent reduction over the course of the test (included in the 
Executive Summary, as well as in the body, of the report); 
 
± observations made during the testing; 
 
± an estimation of the pounds of nitrogen loaded during the test and the pounds removed; 
 
± any adjustments made to the alkalinity of the influent wastewater; 
 
± a cRS\ Rf Whe cXUUeQW edLWLRQ Rf Whe OZQeU¶V MaQXaO; aQd 
 
± process description and detailed dimensioned drawings of the system evaluated. 
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A supplemental report shall be prepared for any system(s) approved under the performance classification 
section (1.4) of this Standard, including process description(s) and dimensioned drawings. 
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APPENDIX C 
 
 ANALYTICAL RESULTS 
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APPENDIX D 
 

ANALYTICAL RESULTS – Nitrogen Analyses 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Days Daily TN 
Reduction

Avg TN 
Reduction

Influent Effluent Influent Effluent Influent Effluent Influent Effluent Influent Effluent 
04/06/15 24.4 25 35.2 18.9 0.06 0.3 35.3 19.2 320 340 1 45.55
04/08/15 31.0 24.2 47.7 28.1 0.52 0.46 48.2 28.6 350 340 2 40.77
04/10/15 26.8 24.7 62.9 31.1 0.14 0.55 63.0 31.7 350 350 3 49.79
04/13/15 26.7 24.7 41.9 28.8 0.12 0.61 42.0 29.4 350 350 4 30.01
04/15/15 27.6 26.5 42.7 31.1 0.07 0.84 42.8 31.9 330 5 25.32
04/17/15 31.1 28.9 45.4 30.4 0.26 1.05 45.7 31.5 360 350 6 31.12
04/20/15 24.1 27.9 36.5 29.8 0.12 2.42 36.6 32.2 320 340 7 12.02
04/22/15 26.3 24.5 40.6 22.1 0.1 3.02 40.7 25.1 320 8 38.28
04/24/15 16.0 20.2 25.0 20.6 0.93 3.79 25.9 24.4 290 310 9 5.94
04/27/15 18.3 8.2 27.9 8.7 0.46 6.4 28.4 15.1 300 260 10 46.76
04/29/15 16.7 4.7 26.0 6.1 1.0 5.0 27.0 11.1 240 11 58.89
05/01/15 15.3 1.6 28.3 2.6 0.05 6.9 28.4 9.5 310 220 12 66.49
05/04/15 20.9 1.3 31.0 2.5 0.05 4.2 31.1 6.7 300 240 13 78.42
05/06/15 22.4 1.0 31.8 2.3 0.08 5.2 31.9 7.5 240 14 76.47
05/08/15 30.6 3.2 37.4 4.5 0.1 4.1 37.5 8.6 350 260 15 77.07
05/11/15 21.9 6.9 29.9 8.6 1.4 5.2 31.3 13.8 290 260 16 55.91
05/13/15 25.1 4.7 34.6 6.6 0.05 5.8 34.7 12.4 250 17 64.21
05/15/15 22.7 4.2 28.4 5.6 0.05 4.9 28.5 10.5 300 240 18 63.09
05/18/15 16.2 6.5 23.6 8.0 0.93 4.5 24.5 12.5 280 260 19 49.04
05/20/15 31.0 8.2 35.4 9.7 0.1 3.1 35.5 12.8 270 20 63.94
05/22/15 25.0 12.1 37.8 13.0 0.07 4.6 37.9 17.6 340 280 21 53.53
05/25/15 38.3 13.7 76.9 17.3 0.54 4.3 77.4 21.6 400 300 22 72.11
05/27/15 32.5 14.2 39.3 16.5 0.05 6.9 39.4 23.4 280 23 40.53
05/29/15 33.8 11.8 45.7 11.1 1.4 5.5 47.1 16.6 360 290 24 64.76
06/01/15 20.6 10.9 31.9 11.7 0.05 5 32.0 16.7 320 280 24 47.73
06/03/15 19.4 9.0 26.6 9.3 0.05 5.6 26.7 14.9 310 260 26 44.09
06/05/15 22.2 6.8 38.0 8.2 0.05 5.0 38.1 13.2 320 240 27 65.31
06/08/15 13.8 5.8 22.7 7.2 0.18 4.7 22.9 11.9 270 260 28 47.99 50.93
06/10/15 29.9 8.0 44.0 9.7 0.09 4 44.1 13.7 320 260 29 68.93
06/12/15 26.6 10.2 41.4 11.5 0.06 5.3 41.5 16.8 310 250 30 59.48
06/15/15 16.1 7.7 32.0 9.2 0.12 3.7 32.1 12.9 260 240 31 59.84
06/17/15 16.1 8.3 27.7 11 0.22 4.1 27.9 15.1 230 240 32 45.92
06/19/15 23.3 7.1 30.2 8.6 0.05 5.5 30.3 14.1 310 230 33 53.39
06/22/15 23.9 8.5 35.5 9.5 0.06 4.9 35.6 14.4 310 260 34 59.51 52.27
06/24/15 29.7 10.2 40.8 9.0 0.06 4.7 40.9 13.7 330 250 35 66.47
06/26/15 22.1 11.4 35.6 10.8 0.08 4.3 35.7 15.1 320 280 36 57.68
06/29/15 12.6 10.3 20.7 10.3 0.23 3.6 20.9 13.9 290 270 37 33.59
07/01/15 36.5 12.3 48.1 13.6 0.07 2.5 48.2 16.1 390 280 38 66.58
07/02/15 42.9 14.6 58.1 17.0 0.07 2.5 58.2 19.5 420 310 39 66.48
07/06/15 20.4 12.7 27 12.6 0.05 4.6 27.1 17.2 300 270 40 36.41 53.26
07/08/15 39.8 16.5 61.4 19.5 0.09 2.2 61.5 21.7 360 290 41 64.71
07/10/15 28.0 22.4 45.9 29.7 0.06 2.45 46.0 32.2 360 320 42 30.05

Total Nitrogen (mg/L) Total Alkalinity    
(mg/L CaCO3)
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07/13/15
07/15/15 36.5 20.6 59.2 24.4 0.08 2 59.3 26.4 390 330 43 55.47
07/17/15 44.3 26.4 61.8 33.3 0.06 0.5 61.9 33.8 390 360 44 45.36
07/20/15 40.0 28.5 62.3 31.8 0.06 1.2 62.4 33.0 390 360 45 47.08
07/22/15
07/24/15 30.7 28.9 56.2 33.1 0.16 1.3 56.4 34.4 380 360 46 38.96 52.22
08/03/15
08/05/15
08/07/15
08/10/15 24.5 26.7 0.19 0 26.9
08/11/15 19.8 22.8 30.6 26.5 2.07 0.83 25.5 29.4
08/12/15 18.7 20.7 33.6 26.9 1.6 0.44 24.1 26.7
08/13/15 16.6 20.2 26.1 21.7 0.62 0.48 21.4 26.0
08/15/15
08/17/15
08/19/15
08/26/15
08/28/15
08/29/15
09/11/15
09/14/15 35.1 15.9 47.3 16.4 0.13 5.98 47.4 22.4 350 280
09/16/15 39.5 20 55.6 20.8 0.25 4.79 55.9 25.6 310 290
09/18/15 31.5 25.5 47.4 24.4 0.09 3.58 47.5 28.0 340 300
09/21/15 32.7 25.8 45.6 24.2 0.12 3.27 45.7 27.5 320 310 39.92
09/23/15 44.6 26.7 63.9 29.7 0.11 1.87 64.0 31.6 370 330 50.68
09/25/15 25.8 29.6 43.4 35.3 0.09 0.87 43.5 36.2 330 370 16.83
09/28/15 23.2 33.5 38.9 34.3 1.69 1.32 40.6 35.6 290 340 12.24
09/30/15 31.3 25.6 50.6 26.9 0.2 2.01 50.8 28.9 310 320 43.09
10/02/15 30.3 27.4 46.0 31.5 0.23 2.21 46.2 33.7 350 320 27.08
10/06/15 28.1 11.1 44.3 13.1 0.27 4.73 44.6 17.8 280 230 60.00
10/07/15 29.0 13.0 52.0 16.5 0.11 3.46 52.1 20.0 300 240 61.70
10/09/15 29.9 20.5 47.9 25.5 0.16 1.38 48.1 26.9 310 300 44.07
10/13/15 36.9 25.6 76.2 25.7 0.13 0.68 76.3 26.4 350 320 65.44
10/14/15 23.3 27.7 46.7 33.3 0.14 0.64 46.8 33.9 300 320 27.54
10/17/15 31.4 29.2 49.5 34.3 0.11 2.61 49.6 36.9 340 330 25.60
10/18/15 32.9 29.2 40.6 30 0.5 3.03 41.1 33.0 330 320 19.64
10/21/15
10/24/15 20.0 16.6 33.6 18.0 0.14 5.31 33.7 23.3 260 260 30.91
10/26/15 7.4 6.0 18.5 7.3 2.03 9.56 20.5 16.9 200 190 17.88
10/27/15 19.6 5.3 30.7 10.7 2.31 5.88 33.0 16.6 280 200 49.77
10/28/15 17.6 4.95 34.8 8.3 0.8 4.93 35.6 13.2 260 200 62.84
11/02/15
11/04/15
11/06/15

St
re

ss
 d

at
a,

 d
o 

no
t u

se
 fo

r 
24

5

vacation 
stress

W
ee

k3
0

W
ee

k 
31

St
re

ss
 d

at
a,

 d
o 

no
t u

se
 fo

r 
24

5

wash day 
stress

working 
parent 
stress

power 
failure 
stress

W
ee

k 
26

W
ee

k 
29

w
ee

k 
24

w
ee

k 
17

- 2
3

Extra 
samples 

per 
Premier 

Tech

W
ee

k 
15

W
ee

k 
16

W
ee

k 
27

W
ee

k 
28

W
ee

k 
25



11/09/15 10.7 0.52 24.3 0.94 1.79 12.7 26.1 13.6 260 190 47.72
11/11/15 21.8 0.08 46.3 0.93 0.05 10.4 46.4 11.3 320 190 75.56
11/13/15 31.6 7.3 47.6 8.88 0.44 4.07 48.0 13.0 340 250 73.04
11/16/15 28.8 4.4 46.7 6.45 0.57 8.54 47.3 15.0 320 240 47 68.29
11/18/15 24.7 7.2 35 11.7 0.32 4.21 35.3 15.9 280 250 48 54.95
11/20/15 18.4 6.6 52.1 26.6 0.94 5.02 53.0 31.6 300 250 49 40.38
11/23/15 14.1 2.15 57.1 21.5 0.73 6.81 57.8 28.3 310 220 50 51.05
11/25/15 30.3 7.6 47.2 9.0 0.92 1.91 48.1 10.9 320 250 51 77.33
11/27/15 11.7 13.8 25.8 17.1 1.3 2.34 27.1 19.4 260 270 52 28.27
11/30/15 7.1 2.0 26.1 2.3 2.2 6.92 28.3 9.2 240 190 53 67.42
12/02/15 15.5 4.9 41.9 6.1 0.54 1.77 42.4 7.9 330 230 54 81.46
12/04/15 27.6 13.8 54.4 12.6 0.9 0.41 55.3 13.0 330 270 55 76.47 53.89

Median 24.7 10.2 37.8 11.5 0.1 4.2 37.9 15.91 320 270
Min 7.1 1.0 20.7 2.3 0.1 0.3 20.9 6.7 230 190
Max 44.3 28.9 76.9 33.3 2.2 8.5 77.4 34.4 420 360
Avg 25.1 12.5 40.1 14.9 0.3 3.8 40.4 18.6 324 278
Std Dev 8.3 8.4 12.6 9.3 0.5 2.0 12.6 8.1 42 42
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Residential Owner's Manual r USA 

 

Congratulations on your purchase of an Ecoflo® Coco Filter- ECDn unit from Premier Tech Aqua (PTA). The Ecoflo® 
Coco Filter-ECDn unit  has been tested and listed under NSF standard 40 & 245 and meets requirements for Class I 
systems. 
With the Ecoflo® Coco Filter rECDn unit, you have wisely chosen to protect your health as well as the environment. 
This manual contains information on the operation, operating guidelines, maintenance and warranties of the Ecoflo® 
Coco Filter- ECDn unit. For additional information, contact our customer service at 1 800 632-6356 or visit our website 
at PREMIERTECHAQUA.COM. 
 
 

Operating Principle 
Onsite wastewater treatment systems must respect applicable local rules and regulations. These systems are 
specifically designed to treat residential wastewater to such a level that treated effluent can be safely returned to the 
environment. Typically, an onsite wastewater treatment system is composed of 2 to 3 main treatment steps 
depending on site constraints prior to final dispersal of treated effluent: primary treatment, treatment system and if 
required polishing unit. 
 
Primary treatment 
The Primary tank is the first element of this nitrification-deOiUSificaUiPO TZTUeN. The QSiNaSZ UaOknT NaiO fVOcUiPOT aSe 
to accomplish a primary treatment which is to retain solids and let only a clarified effluent enter further treatment 
(Ecoflo® Coco Filter-ECDn unit) as well as to offer an anoxic zone in order to promote total nitrogen removal 
(denitrification).  
 
Treatment system 
The wastewater first goes into the Primary tank through an inlet device (tee or baffle) that directs it into the tank. The 
Primary tank promotes total nitrogen removal (denitrification) under anoxic conditions by creating a rapid mix of the 
recirculated treated effluent (from the Ecoflo® Coco Filter- ECDn unit) with the organic content of the raw wastewater. 
The recirculation line between the Ecoflo® Coco Filter- ECDn unit and the Primary tank is simply connected to the 
inlet pipe of the Primary tank. From the Primary tank, the pretreated wastewater flows by gravity to the Ecoflo® Coco 
Filter- ECDn unit by first passing into an effluent filter that promotes scum and solids retention in the tank.  
 
Once the wastewater reaches the Ecoflo® Coco Filter- ECDn unit, a tipping bucket equally disperses the wastewater 
on specially designed plates which evenly distribute the wastewater on top of the filtering media. The wastewater 
then trickles through the natural fibrous filtering media.  
 
The dosing control unit used in this system controls the pump located in the bottom of the biofilter that feeds a flow 
divider (PFS-200DN). This control unit consists of a "simplex" control panel allowing management of the dosing 
QVNQnT cZcleT (TUaSU aOd QaVTe). The cPOUSPlleS UPUali[eT aOd keeQT SecPSdT Pf Uhe diffeSeOU QVNQnT PQeSaUiOg UiNeT 
either in normal cycle or in critical high level situations. It also totalizes and records the number of critical high level 
events occurred on the system since its installation. This last count allows validation of the dosing cycle used 
(operation time and pause time). 
 
The flow divider (PFS-200DN) allow a fraction of the treated wastewater to return to the Primary/anoxic tank via the 
pump located in the bottom of the biofilter and the remaining fraction is directed toward the dispersal/disposal mean 
in accordance to local regulations. The recirculation ratio is approximately two (2) times the daily flow (2Q). 
 
The Ecoflo® Coco Filter-ECDO VOiUnT operating principle allows the system to be used continuously or intermittently 
without requiring any special precaution or having any impact on the quality of the treatment. No specific action from 
the owner is required to start the system.  
 
The model and the number of Ecoflo® Coco Filter-ECDn unit are determined by the domestic wastewater flow per 
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day. Other factors such as the available space, the topography of the lot, as well as the type, permeability and depth 
of the natural occurring soils could influence model selection. 
 

Ecoflo® Coco Filter ECDn unit Models 

There are many different models of Ecoflo® Coco Filter-ECDn unit and each model has different characteristics. The 
letters and numbers associated with the Ecoflo® Coco Filter-ECDn unit specify the model's characteristics, as 
presented in the following table with model ECDn-500-P (PACK) as reference: 
 
 

EC refers to the Ecoflo® model EC = Ecoflo® Coco Filter 

Dn Nitrogen removal product with a maximum applicable HLR 575 L/m²-d, 
i.e. of 14.1 gal /ft² 

500 refers to the daily flow capacity 500 = Capacity of 500 US gallons per day 
600 = Capacity of 600 US gallons per day 
865 = Capacity of 850 US gallons per day 
1000 = Capacity of 1000 US gallons per day 
1100 = Capacity of 1100 US gallons per day 

P refers to the material of the shell C = Concrete 
P = Plastic (Polyethylene)  

PACK refers to configuration of the primary tank 
and biofilter 

PACK = monobloc configuration, both tight together 
No mention = In line 

 
 

Therefore, according to this nomenclature, the ECDn-500-P (PACK) model refers to an Ecoflo Coco Filter, Nitrogen 
removal version, with a daily flow capacity of 500 US gallons, in a polyethylene shell. Both primary tank and biofilter 
come in a monobloc configuration (pack). 
 
FPS NPdelT UhaU dPeTOnU cPNe iOUP PACK cPOfigVSaUiPO, Uhe SecPNNeOded HZdSaVlic ReUeOUiPO TiNe  of the 
primary/septic tank is a minimum of two days at the design daily flow. 
 
 

Installation Diagrams 
NOTE: The installation diagrams below show the Ecoflo® Coco Filter-ECDn unit with polyethylene shell-PACK 
configuration. 
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Operating Guidelines 

Type of wastewater that can be treated by an Ecoflo® Coco Filter-ECDn unit: 
Domestic wastewater (for example: wastewater from isolated dwellings). 
 

It is NOT RECOMMENDED to discharge any of the following substances into the septic system: 
 

x Oil and grease (motor oil, cooking oil, etc.); 

x Wax and resins; 

x Paints and solvents; 

x Any kind of petroleum product; 

x Any kind of pesticide; 

x Any kind of primary tank additive; 

x Any kind of toxic substance; 

x Anything not easily biodegradable (for example, coffee beans, cigarette butts, 
sanitary napkins, tampons, condoms, cotton swab, etc.). 

 

AND 
 

x NEVER open or go inside the primary tank or the Ecoflo® Coco Filter-ECDn unit. 

x Keep all lids of the septic system accessible at all times. NEVER cover them with mulch, dirt or any permanent 
structure (patio, swing, shed, etc.). 

x Make sure all lids of the septic system are at least 50 mm (2") above the surface of the landscaped lot.  

x NEVER install a riser on polyethylene Ecoflo® Coco Filter ECDn-865, 1000 and 1100-P models. 

x NEVER install more than one (1) 6 inch riser on a polyethylene Ecoflo® Coco Filter-ECDn-500 and 600 models. 

x NEVER install more than ONE (1) 8 inch RISER on a concrete Ecoflo® Coco Filter-ECDn unit main access. Use 
only PTA products.  

x NEVER plant trees within 6 m (20') of the Ecoflo® Coco Filter-ECDn unit lid and within 2 m (6' 6") of the absorption 
bed. 

x NEVER connect a drain pipe, roof gutter, sump pump or air conditioner drain to the septic system. 

x NEVER discharge content or water from a water softener backwash, a spa or pool in your septic system. 
x NEVER discharge wastewater from a recreation vehicle (camping trailer, caravan, etc.) into any of the 

components of your septic system. 

x NEVER use automatic toilet bowl cleaners. 

x DO NOT let anything accumulate on top of the septic system (for example, blown snow, backfill, landscaping, 
rocks, etc.) less than 5 m (16' 5") Pf ZPVS TeQUic TZTUeNnT lid. 

x Maintain a minimal distance of 6 m (20') between the bottom of a slope, an embankment or a retaining wall and 
the lids of your septic installation. 

 
By respecting these guidelines, you contribute to the proper operation of your septic system and help prolong the 
life of your Ecoflo® Coco Filter-ECDn unit filtering media. Failure to abide by these guidelines may, at Premier Tech 
Aqua's discretion, render the warranty invalid. 
 
 
Owner's responsibility 
The owner must respect all existing laws and regulations regarding the system's effluent quality and its discharge 
into the environment. The owner of the wastewater treatment system is responsible for its installation, operation and 
maintenance. 
 
The system's warranty begins upon purchase. Should the start-up be delayed, it is the customer's responsibility to 
inform Premier Tech Aqua about it so the first maintenance, which is included in the purchase price, is postponed. If 
the first maintenance has been performed prior to the client's call, Premier Tech Aqua reserves the right to decide 
whether another maintenance, free of charge or not, will be carried out the following year. No request for delayed 
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start-up will be accepted any later than one (1) year after the purchase date without it affecting the product's 
warranties. 
 
Keep heavy objects off your septic system 
Never drive a vehicle or place objects weighing more than 225 kg (500 lb) within 5 m (16' 5") of the lid of your Ecoflo® 
Coco Filter-ECDn unit. If you are planning any kind of landscaping or any other type of work on the property (i.e.: 
snow removal, lawn mowing, excavation, etc.), make sure you advise all those involved, so they do not damage your 
septic system. It is recommended to note where of your septic system elements are located.  
 
About your home 
Your home must be equipped with an air vent that is in proper working order and all plumbing must comply with the 
applicable standards of the building code in your location. Every septic tank must be ventilated by an air duct with a 
diameter of at least 100 mm (4") or be connected to the air vent of the isolated dwelling being served. Premier Tech 
Aqua strongly recommends using a pipe with a diameter of 100 mm (4") for the air vent. 
 
Any change in the use of your home or any modification to your Ecoflo® Coco Filter-ECDn unit must be authorized 
by the local authorities, and Premier Tech Aqua must be advised. If this requirement is not fully met, the warranty for 
your Ecoflo® Coco Filter-ECDn unit will be null and void.  
 
 

Maintenance 

Primary tank 
Empty your primary/septic tank every two to four years or if the level of sludge measured exceed the 2/3 of the total 
height of water in the tank. This helps to keep your septic system in proper working order. Every primary/septic tank 
and effluent filter shall be inspected and maintained as prescribed by local regulations. 
 
If your home is equipped with a garbage disposal or a sewage pump, we strongly recommend emptying your 
primary/septic tank more frequently than the frequency noted above. Using this kind of equipment increases the 
amount of sludge in the primary/septic tank.  
 
To have complete records of the maintenance performed on your septic system, we recommend that you to keep the 
proof of maintenance (invoice) with this Owner's Manual.  
 
IMPORTANT: Primary tanks can be emptied in several ways that can be classified into two categories: complete 
emptying and selective emptying. Complete emptying, the most common, consists of completely pumping the 
contents of the primary tank. It's easy to check if the work was properly done because the primary tank will be 
completely empty when the vacuum truck leaves the site. Selective emptying is divided into two sub-categories: with 
a filter (or recycled) or without a filter. The method with a filter requires a truck that has been adapted for this type of 
emptying, that is, one that separates and retains the solids from the wastewater. The mechanically clarified water is 
then returned to the primary tank. The selective method without a filter allows the solids to settle while in the truck 
before the water is returned to the primary tank. As such, in an effort to ensure the Ecoflo® Coco Filter-ECDn unit 
continues to perform optimally, it is very important that you ensure than the water that is returned to the primary tank 
has been properly clarified and does not contain or contains very few suspended solids. We also recommend you to 
call one of the members of PTA's local partners. He will assist and verify if the work is done according to your specific 
needs to best protect your Ecoflo® Coco Filter-ECDn unit system. 
 
Effluent filter 
Under normal operating conditions, as described in this manual, an effluent filter that complies with local regulations 
should operate efficiently for many years. It must be cleaned every time the primary tank is emptied, as established 
or recommended by local authorities. 
 
Ecoflo® Coco Filter-ECDn unit 
The owner of a biofiltration system shall follow the manufacturer's recommendations regarding the maintenance of 
the system. For that purpose, he shall at all times have a valid contract with the manufacturer or its local 
representative and, depending on the local regulations, a copy of the contract may have to be filed to the authorities. 
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Annual maintenance is important to ensure optimal performance of your Ecoflo® Coco Filter-ECDn unit and essential 
to maintain its warranty. Therefore, your biofilter must be serviced annually for the duration of its useful life. According 
to local regulations, more than 1 visit per year may be required. 
 
The maintenance of your Ecoflo® Coco Filter-ECDn unit shall be carried out by one of our duly trained service 
providers. This service includes a visual inspection of all components and a verification of the operation, as well as 
maintenance of the filtering media. For maintenance purposes and to replace the filtering media, you must ensure 
that your system's lid is easily accessible at all time. Never cover or bury the lid of the Ecoflo® Coco Filter-ECDn unit. 
After each inspection, you will be given a maintenance record. Keep it with this manual in a safe place. 
 
After a minimum of eight (10) years, the filtering media is analyzed by one of our authorized agents. Under normal 
usage, if the filtering media has not been abused and the operating guidelines have been respected, the filtering 
media might not have to be replaced and can be used for some additional years. However, your Ecoflo® Coco Filter-
ECDn unit's filtering media must be replaced before the system's treatment 
capacity and performance begins to deteriorate. The filtering media is easily 
pumped out using a truck adapted to emptying primary tanks. The new 
filtering media is then installed by an authorized agent or the pumper.  
 
To know more about the maintenance of your Ecoflo® Coco Filter-ECDn unit, 
refer to your Maintenance Agreement. If you need help or more information, 
please call our Customer Service Department at 1 800 632-6356 or visit our 
website at PREMIERTECHAQUA.COM. Information regarding service of the 
unit are also available on the dataplate of the unit. 
 
 
 

Ecoflo® Coco Filter-ECDn with Pump 
Ecoflo® Coco Filters-ECDn unit are equipped with a pump that directs the treated effluent to an appropriate disposal 
mean according to local regulations and the primary tank via the recirculation line. The electro-mechanical 
components are included in this system. To learn more about electro-mechanical components, consult the Timed 
Dosing Units TPA-350DN IOTUallaUiPO GVide aOd OXOeSnT MaOVal. 
 
 

Electrical connections 
 
All electrical connections must be done by a certified electrician and using seal connectors is mandatory. 
Premier Tech Aqua recommends installing the power box on top of the pump vault insulating board to avoid 
humidity problems. 
 
Use two (2) separate circuit-breakers, one to operate the pump and the other to connect the control unit. Do not 
connect anything else to these circuit-breakers (for example, a household appliance). They must be used exclusively 
for the pump and the alarm box. 
 
 

What to do in case of... 

An activated alarm  
If an alarm is activated, unrelated to a power failure, contact PSeNieS Tech ARVanT After-Sales Service Department so 
the problem can be identified and corrected.   
 
A prolonged power failure  
If a power failure that occurs during winter is prolonged, protect the components of your septic system against 
freezing. If you have any questions to restart your system, contact PSeNieS Tech ARVanT AfUeS-Sales Service 
Department.  
 



Premier Tech Aqua 6/9 Ecoflo® Coco Filter ECDn r Owner's Manual r USA 
  Edition: 2016-03-16 

Flooding 
Certain sites are prone to flooding or to rises in groundwater levels. This can lead to a malfunction in your septic 
system or alter the performance of your Ecoflo® Coco Filter-ECDn unit. If this happens, contact Premier Tech Aqua's 
After-Sales Service Department.  
 
Backflow 
Backflow rarely occurs. But if it does happen, the primary tank is usually the cause. Your primary tank installer or 
primary tank pumper can generally take care of the situation. 
 
Odours 
All septic systems are apt to generate gases and odours. The position of the air vent, as well as other factors unrelated 
to the Ecoflo® Coco Filter-ECDn unit itself, can prevent septic gases from dispersing properly and lead to odours. If 
this happens, contact Premier Tech AquanT After-Sales Service Department.  
 
 
 

If you have any questions or comments, do not hesitate to  
contact Premier Tech Aqua at 1 800 632-6356. 

 
 
 
 
 
 
 
 

  
  

The information contained in this document is based upon the latest information available at the time of publication and is designed to 
provide you with a general introduction to our products. We make no warranties or representations as to its accuracy. We are continually 
upda-ting and improving our products and reserve the right to amend, discontinue, alter or change specifications and prices without 
prior notice. Ecoflo® is a brand of Premier Tech Ltd. The Ecoflo® Biofilter is protected under patents: CA2499637; US7097768; 
ES2285173; EP1539325 (BE, FR). Notice issued on 2016-01-12. For current data regarding all patent application(s) and patent(s) for 
this product or any part thereof, consult the website patentmarking.premiertech.com (references: 3685). 

© Premier Tech Ltd, 2016 
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1. PREAMBLE 
Premier Tech Technologies Ltd. (hereinafter called "Premier 
Tech") is proud to provide its customers with an exclusive 
wastewater treatment system guaranteed by an innovative 
Warranty. 
 

For the application and interpretation of this Warranty, 
"Customer" shall mean the person who has purchased an 
Ecoflo® Coco Filter (hereinafter called "Initial Purchaser"), 
for a residential installation, as well as any subsequent 
purchaser (hereinafter called "Subsequent Purchaser(s) "), 
in accordance with the provisions of section 8 of this 
Warranty. "Successor(s)" shall mean any other person 
entitled to exercise the same rights as the Customer under 
the law. 
 

2. NATURE OF THE WARRANTY 
2.1. Ecoflo® Coco Filter 

Premier Tech warrants to the Customer that the filtering 
media of the Ecoflo® Coco Filter shall function properly for 
a period of eight (10) years from the date of purchase by the 
Initial Purchaser (proof of purchase required). 
 

Except as provided in sections 2.2 and 2.3 below, Premier 
Tech also warrants all parts of the Ecoflo® Coco Filter 
components against any manufacturing defect for a period 
of ten (10) years from the date of purchase by the Initial 
Purchaser (proof of purchase required). The first two years 
of the warranty also cover the labour. 
 

2.2. Concrete 

Premier Tech does not offer any additional Warranty on the 
shell of the concrete Ecoflo® Coco Filter. Accordingly, the 
Customer shall rely on the local concrete manufacturer's 
Warranty policy. 
 

2.3. Pump, floats, alarm box and junction box 

The pump, floats, alarm box and junction box included with 
the Ecoflo® Coco Filter are guaranteed for two (2) years 
(parts only), from the date of purchase by the Initial 
Purchaser (proof of purchase required). The first year of the 
warranty also covers the labour. 
 

Premier Tech's conventional Warranty is expressly limited to 
the text of this Certificate and valid provided the Ecoflo® 
Coco Filter was installed in accordance with applicable 
regulations and with the manufacturer's recommendations. 
 

3. NOTICE 
For this Warranty to be valid, the Customer must notify 
Premier Tech in writing immediately upon the appearance of 
any indication of an anomaly or irregularity in the Ecoflo® 
Coco Filter. 
 

Such notice shall be mailed to Premier Tech's Head Office 
at 1, avenue Premier, Rivière-du-Loup, Québec, G5R 6C1, 
CANADA or by facsimile at (418) 862-6642. 
 

Upon receipt of this notice, Premier Tech shall examine the 
situation and, if necessary, take appropriate corrective 
measures in accordance with the terms of this Warranty. 
 

4. GENERAL EXCLUSIONS 
The following damages or problems are excluded from the 
Warranty: 
(a) Any damage or problem caused by a fortuitous event or 
"force majeure", such as, without limiting the generality of 

the foregoing, an earthquake, a flood, frost, hurricane, 
landslide, explosion or dynamiting; 
(b) Any damage or problem caused by the fault or act of a 
third party including, without limiting the generality of the 
foregoing, the execution of landscaping work; 
(c) Any damage or problem arising from a defective 
installation carried out by a person trained by Premier Tech, 
or any installation, modification, correction or addition 
carried out by a person not trained by Premier Tech; 
(d) Any damage or problem arising from any installation, 
modification, correction or addition to the treatment system 
carried out after installation of the Ecoflo® Coco Filter 
without prior written approval from Premier Tech; 
(e) Any damage or problem caused by the use of a septic 
tank that does not comply with the applicable regulations 
and/or with Premier Tech's specifications, as described in 
the Owner's Manual;  
(f) Any damage or problem, if it is shown that the usage of 
the Ecoflo® Coco Filter was not in accordance with the 
instructions and guidelines described in the Owner's 
Manual; 
(g) Any damage or problem, if the maintenance of the 
Ecoflo® Coco Filter was not carried out by a person 
authorized by Premier Tech, in accordance with the 
Maintenance Agreement; 
(h) Any damage or problem caused by an omission or act of 
the Customer or the Customer's Successors including, 
without limiting the generality of the foregoing, refusal to 
allow access to the system for maintenance; 
(i) Any damage or problem, if it is found that the Customer 
or the Customer's Successors have modified or changed 
the use of the property serviced by the Ecoflo® Coco Filter 
resulting in the alteration of the nature or quality of 
wastewater being treated and/or that constitutes a violation 
of the applicable regulations; 
(j) Any damage or problem caused by and/or resulting from 
the work carried out to access to the Ecoflo® Coco Filter, 
including, without limiting the generality of the foregoing, 
excavation, snow removal or demolition; 
(k) Any damage or problem resulting from the condition of 
the site or of the soil and not reported or not properly 
reported to Premier Tech by the Customer or the person 
undertaking the site investigation. 
 

5. PARTICULAR EXCLUSIONS 
It is further expressly understood that the Customer may not 
carry out or cause to be carried out any repair or verification 
of the Ecoflo® Coco Filter sold to him, or attempt to carry 
out any work or to apply any corrective measures 
whatsoever to said work, before notifying Premier Tech in 
accordance with the provisions of section 3 of this Warranty 
and before Premier Tech has visited the site, within a 
reasonable time following receipt of said notice, to assess 
the situation. 
 

If the Customer carries out or causes to be carried out 
repairs, or attempts to repair or to apply corrective 
measures of any kind whatsoever to the Ecoflo® Coco Filter 
sold to him without prior authorization by Premier Tech, this 
Warranty shall be considered null and void and Premier 
Tech shall be considered completely discharged from any 
and all of its obligations under this Warranty. 
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6. INDEMNITIES AND DAMAGES 
Subject to the application of the provisions and exclusions 
provided for in this Warranty, Premier Tech's liability and 
obligations regarding any corrective measure carried out or 
any attempt to correct an indicated problem shall be limited 
to replacing the filtering media and/or one or several 
components of the Ecoflo® Coco Filter and to supplying the 
required labour, if applicable. 
  
7. LIMITATION OF LIABILITY 
Premier Tech's compensation or indemnification obligation 
shall be limited to the provisions of section 6 of this 
Certificate of Warranty and Premier Tech shall not be held 
liable for any other damage or loss that may have been 
suffered or incurred by the Customer or any third party in 
connection with the Ecoflo® Coco Filter, its parts and/or 
components which originate thereof.  
 

No additional warranty, express or implied, hence excluding 
any direct or indirect consequential damages (not limited to 
but including third parties loss) concerning the design, sale 
or use of the Ecoflo® Coco Filter and/or services provided 
by Premier Tech is hereby granted. Premier TechnT liabiliUZ 
under its warranty obligation shall in no case exceed the 
cost of the Ecoflo® Coco Filter. 
  
8. TRANSFER OF OWNERSHIP 
In the event of transfer of ownership, sale, assignment or 
disposal in any way whatsoever of the Customer's property 
to a third party, this Warranty shall continue to apply if and 
only if the Subsequent Purchaser or the Successor 
confirms, by forwarding the attached "Notice of New 
Property Owner" to Premier Tech within a reasonable delay, 
that he/she is the new owner of the property, he/she 
understands and is aware of the content of this Certificate 
of Warranty and accepts its terms and conditions.  
 

The person who proceeds with the transfer, sale, 
assignment or disposal of any way whatsoever of the 
property undertakes to hand over to the Subsequent 
Purchaser or the Successor the Certificate of Warranty 
provided upon completion of the work, as well as the 
Owner's Manual and, if applicable, the Maintenance and 
Environmental Monitoring Program for the Ecoflo® Coco 
Filter. 
 

Failure to abide by the terms and conditions of section 8 of 
this Certificate of Warranty may, at Premier Tech's 
discretion, render it invalid or to be rejected. 
 

9. INSPECTION 
The Customer and/or the Customer's Successors shall 
allow Premier Tech or its duly authorized representatives to 
carry out all necessary monitoring and inspections, as 
required, for implementation of this Warranty. 
 

If the Customer and/or the Customer's Successors notify 
Premier Tech of an alleged defect or malfunction of the 
Ecoflo® Coco Filter and that, after inspection, it is found that 
no such defect or malfunction exists or that such defect or 
malfunction is excluded from or does not apply to the 
Warranty, a minimum charge of $150.00 plus direct 
expenses shall be paid by the Customer and/or the 
Customer's Successors for the cost of the inspection. 
 
 

 

10. INTERPRETATION 
The terms and conditions of this Warranty shall be 
interpreted according to and governed by the provisions of 
this Warranty and the legislation in effect in the Province of 
Quebec. 
 

11. PRIORITY OF THE CERTIFICATE OF WARRANTY 
This Warranty supersedes any contract or understanding, 
written or verbal, entered into between the Customer and 
Premier Tech. In the event of contradiction between this 
Warranty and any other documents and/or contracts 
entered into between the Customer and Premier Tech, this 
Warranty shall prevail. 
 

12. PURCHASERS AND SUCCESSORS 
Subject to the provisions of this Warranty and especially 
those of section 8, this Warranty shall continue to be valid 
for Subsequent Purchasers and Successors and shall 
continue to have full effect until the end of the agreed 
Warranty period provided for in section 2 of this Certificate. 
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Notice of New Property Owner 
 
Send a copy to Premier Tech Aqua. 
 
 
Name of previous the owner:_________________________________________ 
 
 
I, the undersigned,___________________________________ hereby declare that I have acquired the property located at  
 
___________________________________________________________________________________________________________________ 
Civic Number Street   City     Province or State 
 
_______________________________________                  (____)_____________________________________________________________ 
 ZIP or Postal Code                      Phone number 
 
 
I have read and I understand the Warranty provided by Premier Tech Technologies Ltd for the Ecoflo® Coco Filter. I 
wish to benefit from this Warranty for the remaining period, if any, and from the date of the transfer of ownership, that 
is,_____________________________. I accept to be bound by this Warranty and by any and all of the sections, 
undertakings and conditions set forth therein. I have had the opportunity to examine the Ecoflo® Coco Filter and 
declare myself satisfied with it at the time of this transfer. I ask Premier Tech Technologies Ltd. to take note of this 
transfer of ownership. 
 
 
Signature:        Date:       
 
Name of new owner: _____________________________________ 

(block letters) 
 
 

Language preference: �  English �  French  New oXOeSnT e-mail address:       
 


