
 

 

July 31, 2023 (Revision 01) 
 
Our File Ref.: 210341 

Al Roberts 
61 Strachan St, Box 1305 
Richmond, Ontario K0A 2Z0 

Subject: Hydrogeological Assessment and Terrain Analysis - Proposed Mixed Use Dog 
Kennel and Dwelling, 5969 Ottawa Street, Richmond, Ontario  

Dear Mr. Roberts, 

LRL Associates Ltd. (LRL) has conducted a Hydrogeological Assessment and Terrain Analysis 
Study for a proposed change in land use that would allow development on private water and 
wastewater services for a portion of the property located at 5969 Ottawa Street. The proposed 
development is a two-storey prefab building. The first floor would include a kennel to shelter up 
to four (4) dogs for service training.  The second floor would include a two (2) bedroom caretaker’s 
residence.  The development is proposed to be constructed on the portion of the property located 
east of Marlborough Creek at 5969 Ottawa Street, Richmond (herein referred to as the “Site”).  
The proposed development intends to operate on a private, on-site supply well for drinking water, 
as well as a private, on-site sewage system.   
The assessment was carried out to determine if the proposed development: 

 Has soil conditions that are suitable for onsite water supply and sewage disposal; and  

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

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), and hydrogeological pumping test of the drinking water well on the subject 
site.  
An initial Hydrogeological Assessment and Terrain Analysis report was prepared and dated 
September 22, 2021. The City of Ottawa technical reviewers provided comment after a formal 
evaluation of the deliverable, discussed further in their October 14, 2022, first submission 
comments, included in Attachment l. This report revision has been prepared to address the City 
of Ottawa comments related to the Hydrogeological Assessment and Terrain Analysis report 
previously submitted. The findings included herein are based on the work completed from 
between July 20, 2021, and May 29, 2023.  
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1 SITE AND AREA DESCRIPTION 

The property is situated at the southeastern extent of Richmond at 5969 Ottawa Street, shown in 
Figure 1. For the purpose of this report, Ottawa St direction will be inferred as east-west.  
The totality of the property is triangular in shape and approximately 2.22 hectares (5.44 acres). 
The portion being assessed for development (the Site) is irregularly shaped, approximately 0.90 
hectares (2.22 acres), and bounded by Ottawa Street on the south, the Smith Falls rail corridor 
on the north, an industrial lot to the east, and the Marlborough Creek to the west. The Site is 
vacant, approximately two thirds treed with a flat, grassed section in the southeast corner which 
is the proposed location of the new development. Site is zoned as RG3 – Rural General Industrial 
Zone (RG), Subzone 3.  
The topography of the land is generally flat ranging from 94 to 95 m asl.  The creek causes a 
slight dip in topography along the west side of the Site. GeoOttawa shows the majority of the treed 
portion of the Site is within a flood plain, and the grassed portion of the Site is outside of this 
floodplain. 
These existing site features are shown in the Figure 2. 

2 PROPOSED DEVELOPMENT  

It is understood that the development will be constructed within the grassed portion of the Site 
between the site boundaries and the flood plain of Marlborough Creek.  The associated septic 
system will be to the south of the proposed building; the well will be to the north.  The estimated 
proposed building footprint is 453 m2; being approximately 18.5 m wide (east – west) by 24.5 m 
in length (north – south).  The building will be slab on grade and supplied by a private water well 
and sewage disposal system. An asphalted parking and circulation area will extend from Ottawa 
Street along the western extent of the development area, and will include six (6) parking spaces, 
encompassing an overall area of approximately 620 m².  
As mentioned, the Site will be serviced by a private sewage disposal system, which is proposed 
to be located at the southeastern extent of the property. The sewage disposal system will be a 
pressurized shallow buried trench bed construction, with a Norweco 3780-3M treatment unit. The 
Ottawa Septic System Office has approved the proposed design, and the corresponding permit 
is included in Attachment ll.  
In June 2021, the client retained a provincially licensed well installer (Air-Rock Drilling Co Ltd., 
Richmond, Ontario) to install a test well at the general northeastern portion of the Site. LRL was 
not present during the installation process, nor was LRL consulted on the location of the test well.  
This test well, referred to as TW-1 (Well Tag # A320977), was used to perform the initial aquifer 
evaluation on the Site, as documented in the Hydrogeological Assessment and Terrain Analysis 
report was prepared and dated September 22, 2021. The details of the TW-1 are summarized 
further herein in later sections. 
Based on the results of the initial TW-1, in comparison to the applicable provincial regulations and 
guidelines, it was established that a new, better suited supply well (TW-2) be constructed on the 
Site. This newly installed proposed supply well for the development is located immediately north 
of the proposed building footprint, maintaining a 15 m setback from the proposed sewage disposal 
system location. Further details pertaining to the supply well details are included in the remaining 
body of this report.  
The proposed development plan, including the proposed lot features are shown in Figure 3.  
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3 FIELDWORK  

The fieldwork discussed herein includes the overall activities related to the hydrogeological 
assessment and terrain analysis completed from between July 20, 2021, and May 29, 2023. The 
subsequent sections provide details related to the fieldwork completed to date as part of this 
mandate, and are outlined in chronological order.  

3.1 Potable Water Sample Collection – July 2021 

3.1.1 5969 Ottawa Street  
A sample of untreated water was collected from the supply water well at 5969 Ottawa Street, on 
July 20, 2021 to confirm the quality of the proposed supply aquifer prior to proceeding with the 
hydrogeological pumping test. The water was allowed to run for ten minutes before collection. 
The samples were collected using laboratory prepared bottles and were submitted for a 
subdivision package analysis.  
The laboratory Certificates of Analysis are included in Attachment lll. 

3.2 Terrain Analysis Test Pit Advancement – July 2021 

On July 20, 2021, three (3) test pits were completed across the proposed severed lot to determine 
the general upper soil and groundwater conditions, as well as to establish the depth of overburden 
in the area over bedrock. The test pits were advanced using a backhoe operated by Landraulics 
Equipment (Richmond, Ontario). LRL was present to supervise and document the advancement 
of the test pits. The locations of the test pits are presented in Figure 4 with the Test Pit Logs 
included in Attachment lV.   
An open tube piezometer was installed in test pits TP21-1 through TP21-3 to allow for the 
elevation measurement and sampling of the perched water found in the overburden, herein 
referred to as groundwater. Groundwater samples could not be collected from the piezometers at 
the time of sampling on August 11, 2021, as they were found to be dry at the time of the sampling 
event. The piezometers have also since been removed from the Site.  
Soil samples TP21-1-3, TP21-2-4, and TP-21-3-3 were submitted to LRL’s geotechnical testing 
laboratory for grainsize analysis. The laboratory certificates of analysis are included in 
Attachment V. 

3.3 Pumping Tests  

3.3.1 August 2021 – TW-1 
LRL conducted an initial pumping test on the drilled test well TW-1 on August 11, 2021, in order 
to assess the quality and quantity of the aquifer. The test well was pumped for a total of 360 
minutes (approximately 6 hours) at an average pumping rate of 40 L/min for the duration of the 
test.  
The drawdown was measured during the pumping and recovery periods using an electronic water 
level tape. Following the pump’s cessation, the pumping well’s recovery was monitored until a 
minimum of 95% recovery was achieved. 

3.3.2 January 2023 – TW-1 
Following the technical consultation with the City of Ottawa on November 16, 2022, and as further 
discussed in Section 6, LRL returned to 5969 Ottawa Street to attempt a second pumping test of 
the existing test well, TW-1, on January 24 and 25, 2023. The test was initiated to further develop 
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and assess the quality and quantity of the aquifer intercepted by TW-1 prior to exploring 
alternative solutions to previous water quality concerns.  
The test well was commenced on January 24, 2023, at a pumping rate of 40 L/min for a duration 
of 240 minutes (approximately 4 hours), at which time the pump being used malfunctioned, 
resulting in the test terminating. LRL returned on January 25, 2023, to proceed with the pumping 
test. The test well was pumped for a total of 480 minutes (approximately 8 hours) at an average 
pumping rate of 40 L/min for the duration of the test.  
The drawdown was measured during the pumping and recovery periods using an electronic water 
level tape. Following the pump’s cessation, the pumping well’s recovery was monitored until a 
minimum of 95% recovery was achieved. 

3.4 Potable Water Sample Collection – March 2023 

Subsequent to the initial Hydrogeological Assessment and Terrain Analysis report submission on 
September 22, 2021, the City of Ottawa returned comments pertaining to the quality of the aquifer 
assessed at 5969 Ottawa Street. As discussed in Section 6, during a technical consultation with 
the City of Ottawa on November 16, 2022, held to collectively review the comments provided, it 
was recommended that an alternative supply aquifer be examined with respect to water quality. 
More specifically, one encountered at a shallower depth. 
On March 15, 2023, LRL visited the property located at 5949 Ottawa Street, located immediately 
east of the subject site, to collect a representative water sample of their supply well, confirmed to 
extend to a shallower depth in comparison to the test well installed at 5969 Ottawa Street.  The 
water was allowed to run for ten minutes before collection. The samples were collected using 
laboratory prepared bottles and were submitted for a subdivision package analysis.  
The laboratory Certificates of Analysis are included in Attachment lll. 

3.5 Secondary Test Well Installation – May 2023 

On May 8, 2023, Air-Rock Drilling Co Ltd. returned to the site, upon request by the client, to 
advance a second test well, TW-2. The test well was located beyond the flood plain to address 
concerns by the City of Ottawa. LRL visited the site at the time of the well grouting to confirm the 
initial construction details. At the time of the site visit, the casing extended to a depth of 58.5 m 
and the well was extended 51.2 m into bedrock, with bedrock encountered at 6.7 m below grade. 
LRL witnessed the grouting of the well, and based on the well record provided, the installation 
continued into bedrock (open-hole construction) to a depth of 70.1 m. Adequate grouting was 
completed to comply with O. Reg. 903 which generally specified a 6.0 m seal depth for a bored 
well. Furthermore, upon further site visits, the top of casing of the test well was measured to 
extend 0.63 m above ground surface, which exceeds the minimum stick up requirement of 0.4 m. 

3.6 Pumping Test TW-2 - May 2023  

On May 29, 2023, the recently installed test well, TW-2, was pumped for a duration of 360 minutes 
(approximately 6 hours) at an average pumping rate of 40 L/min for the duration of the test. The 
drawdown was measured during the pumping and recovery periods using an electronic water 
level tape. Following the pump’s cessation, the pumping well’s recovery was monitored until a 
minimum of 95% recovery was achieved. 
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4 TOPOGRAPHY, GEOLOGY AND HYDROGEOLOGY  

4.1 Geology  

4.1.1 Mapping 
Surficial soil deposit mapping1 indicates that the overburden consists of fine-textured glaciomarine 
deposits of massive to well laminated silt and clay, minor sand and gravel; with low permeability.   
Records from the Ontario Division of Mines2 indicates that the underlying bedrock is Lower 
Ordovician period dolomite and sandstone from the March and Oxford Formation of the 
Beekmantown Group.   

4.1.2 Test Pitting  
The test pits completed across the Site were found to have a thin layer of topsoil over clay with 
varying sand and silt contents that extends to 3.0 m below ground surface (bgs) where the test 
pits were terminated. A 0.3 m thick layer of boulders and cobbles is present between 
approximately 1.8 and 2.1 m bgs across all three test pits. Neither bedrock or groundwater were 
encountered during test pitting activities. 
Representative overburden samples of the clay material encountered on the Site were collected 
from each test pit during the test pitting activities and submitted for sieve and hydrometer analysis. 
The results are summarized as follows: 

 Sample TP1-3, collected from a depth of between 0.9 and 1.8 m below grade, was reported 
to include 6.3% gravel, 17.3% sand (generally fine to medium grained), 63.5% silt and 
12.9% clay. Based on the reported values, the material is considered as silt loam; 

 Sample TP2-4, collected from a depth of between 1.8 and 2.7 m below grade, was reported 
to include 6.7% gravel, 36.7 % sand (generally fine to medium grained), 46.4% silt and 
10.2% clay. Based on the reported values, the material is considered as loam; and 

 Sample TP3-3, collected from a depth of between 1.8 and 2.7 m below grade, was reported 
to include 13.4% gravel, 24.1% sand (generally fine grained), 45.5% silt, and 17.0% clay. 
Based on the reported values, the material is considered loam. 

These results are presented in the sieve and hydrometer certificates of analysis that are included 
in Attachment V. Clay loam will be used to define the soil infiltration factor and fine sandy loam 
will be used for moisture surplus. 

  

 
1 The Ontario Geological Survey 2010.  Surficial geology of Southern Ontario; Ontario Geological Survey, 
Miscellaneous Release—Data 128-REV 

 
2 Hewitt D.F., 1972. Paleozoic Geology of Southern Ontario; Ontario Div. Mines, GR105, 18p.  Accompanied by Map 
2254, scale 1 inch to 16 miles. 
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4.1.3 Water Well Records  
Within the Rideau Valley Conservation Authority, 27,459 wells are recorded3.  Of these, 4.2% are 
overburden wells, indicating that bedrock aquifers are the more significant water sources.  The 
specific capacities of the 1,156 recorded overburden wells are as follows:  222 (19.2%) have no 
specific data, 27 (2.3%) have less than 1 L/min/m, 136 (11.8%) have between 1.0 – 5.0 L/min/m, 
161 (13.9%) have between 5.0 – 10.0 L/min/m, 382 (33.1%), the greatest fraction, have between 
10.0 – 50.0 L/min/m, and 228 (19.7%) have specific capacities that exceed 50.0 L/min/m.   
A search was conducted of the MECP Water Well Information System (WWIS). Searching by 
UTM coordinates within a 500 m radius from the site returned information for eighty-eight (88) 
wells; locations are presented in Figure 5. Available well records are included in Attachment Vl, 
including those of both test wells installed on the subject site (A320977 and A342311). Geological 
cross section of the area, generally with 500 m of the Site, are presented in Figure 5A and    
Figure 5B. 
A review of the records within 500 m reveals that wells are drilled and extend into the bedrock, 
with an average depth of 33.6 + 14.3 m (n = 86), ranging from 10.7 to 73.2 m.  The reported 
geological conditions are relatively similar indicating an average overburden depth of 6.9 + 2.9 m 
(n = 86) of mostly clay, underlain by limestone bedrock with occasional descriptions of sandstone.  
The general subsurface conditions reported for the twenty-five (25) wells in closest proximity to 
the site are found in the table below.  

MECP 
Well 

Number 

Distance 
and 

Direction 
from Site 

(m) 

Depth 
(m) 

Overburden Details Bedrock Details 
Groundwater 
Encountered 

(m) 

Static 
Water 
Level 
(m) 

Type of 
water 

Gravel 
(m) 

Clay/ 
Hardpan 

(m) 

 
Sand 
 (m) Bedrock 

A320977 

(TW-1) 
On-site 48.7   0 – 6.4 6.4 – 48.7 (Limestone)  14.6, 46.9 2.77 Unspecified  

A342311  

(TW-2) 
On-site 70.1  0 – 6.7  

6.7 – 50.2 (Limestone) 

50.2 – 70.1 (Limestone 
& Sandstone Mix) 

68.2 2.52 Unspecified  

1531908 48 
(WSW) 64  0 – 10.7 10.7 – 12.5 

12.5 – 48.8 (Limestone) 

48.8 – 64.0 (Sandstone) 
64.0 3.0 Unspecified 

7121463 151 
(WNW) 45.1  

4.3 – 8.8 

(Hardpan) 

0 – 4.3 

(Topsoil) 
8.8 – 45.1 (Limestone) 43.3 4.0 Unspecified 

7123927 157 
(SSW) 25.6  0 – 4.6  4.6 – 25.6 (Limestone) 16.7, 21.0, 

22.3 3.4 Unspecified 

7123924 158 
(SSW) 73.2  0 – 17.1  17.1 – 53.6 (Limestone) 17.7, 27.1, 

70.7 3.4 Unspecified 

7115740 162 
(WNW) 45.1  0 – 6.1  6.1 – 45.1 (Limestone) 42.4 4.6 Unspecified 

 
3 Singer S.N., 2003, The Hydrogeology of Southern Ontario – Second Edition; Environmental Monitoring and Reporting 
Branch, Ministry of the Environment, 2003. 
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MECP 
Well 

Number 

Distance 
and 

Direction 
from Site 

(m) 

Depth 
(m) 

Overburden Details Bedrock Details 
Groundwater 
Encountered 

(m) 

Static 
Water 
Level 
(m) 

Type of 
water 

Gravel 
(m) 

Clay/ 
Hardpan 

(m) 

 
Sand 
 (m) Bedrock 

7123245 162 
(WNW) 45.1  0 – 5.5  5.5 – 45.1 (Limestone) 43.6 4.9 Unspecified 

1535453 171 
(NW) 22.3  

0 – 2.4 (Clay) 

2.4 – 4.3 
(Hardpan) 

 4.3 – 22.3 (Limestone) 8.5, 12.5, 
16.2 4.0 Unspecified 

7121464 172 
(NW) 45.1  4.3 – 7.0 

(Hardpan) 
0 – 4.3 

(Topsoil) 7.0 – 45.1 (Limestone) 43.3 3.7 Unspecified 

7123247 178 
(WNW) 45.1  0 – 5.8  5.8 – 45.1 (Limestone) 42.7 4.0 Unspecified 

7139891 184 
(NW) 37.5  0 – 4.3  4.3 – 37.5 (Limestone) 34.4 4.0 Unspecified 

7127126 190 
(WNW) 51.8  0 – 6.1  

6.1 – 43.0 (Limestone) 

43.0 – 51.8 (Sandstone) 
50.6 4.3 Unspecified 

7112996 194 
(WNW) 45.1  0 – 6.1  6.1 – 45.1 (Limestone) 41.8 4.0 Unspecified 

7123244 198 
(WNW) 45.1   0 – 5.8 

(Topsoil) 5.8 – 45.1 (Limestone) 43.9 4.0 Unspecified 

7112957 205 
(NW) 29.9  0 – 6.1  6.1 – 29.9 (Limestone) 27.7 4.6 Unspecified 

1535994 205 
(SSW) 29.6  0 – 3.7  3.7 – 29.6 (Limestone) 24.4, 27.4 1.8 Unspecified 

7119244 211 
(WNW) 48.8  0 – 5.8  5.8 – 48.8 (Limestone) 46.6 4.3 Unspecified 

7127128 213 (W) 29.9   0 – 6.1 
(Topsoil) 6.1 – 29.9 (Limestone) 25.9 3 Unspecified 

7127131 216 (W) 45.1   0 – 6.1 
(Topsoil) 6.4 – 45.1 (Limestone) 35.1, 43.3 4 Unspecified 

7139854 225 
(NW) 45.1  0 – 4.3  4.3 – 45.1 (Limestone) 43.6 4 Unspecified 

7115738 229 
(NW) 45.1   0 – 5.5 5.5 – 45.1 (Limestone) 42.4 4.3 Unspecified 

7112965 232 
(WNW) 37.5  0 – 5.5  5.5 – 37.5 (Limestone) 35.7 4 Unspecified 

7139835 235 
(NW) 45.1  0 – 6.4  6.4 – 45.1 (Limestone) 43.6 3.7 Unspecified 



A. Roberts LRL File: 210341  
5969 Ottawa Street, Richmond, ON Page 8 of 26 
July 31, 2023  

 

 
 

MECP 
Well 

Number 

Distance 
and 

Direction 
from Site 

(m) 

Depth 
(m) 

Overburden Details Bedrock Details 
Groundwater 
Encountered 

(m) 

Static 
Water 
Level 
(m) 

Type of 
water 

Gravel 
(m) 

Clay/ 
Hardpan 

(m) 

 
Sand 
 (m) Bedrock 

7112983 240 (W) 29.9  0 – 4.6  4.6 – 29.9 (Limestone) 12.2, 27.4 2.7 Unspecified 

7119251 242 (W) 47.2  0 – 4.6  4.6 – 47.2 (Limestone) 44.8 4 Unspecified 

7139902 245 (W) 45.1   0 – 4.9 
(Topsoil) 4.9 – 45.1 (Limestone) 27.4, 43.3 4.6 Unspecified 

Notes          

BOLD On-site test well 

 

  



A. Roberts LRL File: 210341  
5969 Ottawa Street, Richmond, ON Page 9 of 26 
July 31, 2023  

 

 
 

4.2 Hydrology 

An un-named watercourse bisects the subject site in a general north-south direction. As confirmed 
through the Government of Canada, The Atlas of Canada – Toporama, the watercourse flows 
generally north into the Jock River, approximately 1.1 km north of the Site. Local topography of 
the site indicates that local overburden groundwater flow direction is most likely north/northeast 
following that of the un-named watercourse which bisects the site.  
The Jock River flow in a northernly direction for a distance of approximately 7 km north of the site, 
where it intersects the Mahoney Creek and continues east to the Rideau River. 
As indicated in the Plan of Survey prepared by H.A. Ken Shipman Surveying Ltd., dated July 19, 
2021, and included in Attachment Vll, the northern extent of the Site is identified as a floodplain. 
It is worth noting that although Ontario Regulation 903 doesn’t specifically prohibit the installation 
of a well in the floodplain, the City of Ottawa does not recommend such practice. Further shown 
in the plan of survey, TW-1 is located within the identified floodplain area, and therefore the City 
of Ottawa requires the following specifications for installations in floodplains should they exist:  

 The casing (and air vent) of the well must be 40 cm above the potential flood level; and 
 The well installation cap, and vent, must be floodproof.  

4.2.1 Groundwater from Test Pits 
Standpipe piezometers were installed in the bottom of each of the three (3) test pits. Groundwater 
samples were to be collected from the piezometers. At the time of sampling on August 11, 2021, 
all three (3) piezometers were found to be dry.  
The test pits were advanced such that it was anticipated that the local shallow groundwater would 
be intercepted, based on the water levels observed in the bisecting un-named watercourse, 
approximately 1.5 – 2.0 m below grade. The silty conditions in conjunction with the excavation 
methodology may have influenced groundwater infiltration conditions. LRL did not return to the 
site to verify if levels have changed thereafter.    

4.3 Topography  

The topography of the land is generally flat ranging from 94 to 95 m asl.  The creek causes a 
slight dip in topography along the west side of the Site. GeoOttawa shows the majority of the treed 
portion of the Site is within a flood plain, and the grassed portion of the Site is outside of this 
floodplain. 

5 WATER SUPPLY ASSESSMENT – AUGUST 2021 (TW-1) 

The supply well of 5969 Ottawa Street (A320977) used as part of this assessment was installed 
by the client in June 2021 within the limestone bedrock aquifer. The location of the newly installed 
supply is shown in Figure 2. This well was installed to serve as the drinking water well for the Site 
and was tested directly as part of the assessment. 

5.1 Quality  

The chemistry of the water was determined by the sampling of untreated water from the supply 
water well at 5969 Ottawa Street (A320977) which was installed in June 2021 by the client for 
future drinking water supply at the proposed development. 
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Table 1A summarizes the water analysis and also includes the relative Ontario Drinking Water 
Standards (ODWS) (O. Reg. 169/03) for the parameters tested. The analytical results for the six 
(6) hour sample meet the ODWS for the parameters tested except for the following: 

 Hardness was reported to be 509 mg/L in the six (6) hour sample, above the 
Operational Guideline (OG) of 100 mg/L and D-5-5 guideline of 500 mg/L. High levels 
of hardness can lead to scale deposits and excessive scum with regular soaps upon 
heading the water. Hardness can be reduced through the use of a water softener; 
however the use of sodium chloride as a regenerant for the resins can increase the 
sodium content of the water.  

o The Langelier Saturation Index (LSI) is used to determine the calcium 
carbonate stability of water and the pH at which water is saturated with calcium 
carbonate (pHs). The Ryznar Stability Index (RI) is used to determine the 
aggressiveness of water which can indicate the scale and corrosion potential. 
The calculations for RI and LSI for the six (6) hour sample are shown in        
Table 2. Using a water temperature of 10°C, the LSI was calculated to be 0.66 
which indicates the water is scale forming but non-corrosive. The RI was 
calculated to be 6.47 which indicates light scale or corrosion. 

 Colour with a value of 30 TCU at the 6 hour samples, above the AO of 5 TCU and the 
level considered reasonably treatable of 7 TCU. Although the level of colour is above 
the value considered reasonable treatable, color can be reduced by use of an AC filter 
or a water softener. 

 TDS was reported at 814 mg/L after six (6) hours, above the ODWS AO of 500 mg/L. 
TDS can be reduced through the use of a water softener; however, the use of sodium 
chloride as a regenerant for the resins can increase the sodium content of the water. 
For individuals with sodium restricted diets, potassium chloride can be substituted for 
sodium in the ion-exchange system to lower the TDS in the water supply. 

 Turbidity was reported to be 4.9 NTU after six (6) hours, below the AO of 5 NTU but 
above the MAC of 1.0 NTU if the treatment system is required to provide filtration. 
Turbidity measures the suspended solids and the relative clarity of the water. Turbidity 
can reduce the aesthetics of water and also reduce the efficiency of disinfection of 
microbiological parameters, such as in treatment processes requiring filtration. 

 Chloride was reported to be 264 mg/L after six (6) hours, above the ODWS AO and D-
5-5 level considered reasonably treatable of 250 mg/L. Chloride can cause a salty taste 
in the water. Chloride is found in nature in various forms, including salts such as sodium 
(NaCl), potassium (KCl) and calcium (CaCl2) chloride. A reverse osmosis treatment 
system can be used to lower level of chloride in drinking water. 

 Iron exceeded the 0.3 mg/L ODWS value with a level of 0.5 mg/L. This is below the 
MECP D-5-5 level considered reasonable treatable of 5 mg/L. Iron can be reduce 
through the use of a water softener or a manganese greensand filter.  

 Sodium was reported to be 111 mg/L after six (6) hours, which is above the ODWS AO 
but within the level considered reasonably treatable in Procedure D-5-5 of 200 mg/L.  
The concentration is above the 20 mg/L warning level notification limit for those on a 
sodium restricted diet. The local Medical Officer of Health should be notified of these 
levels so that this information may be communicated to local physicians with regards 
to homeowners who follow a sodium-restricted diet. Sodium can be reduced through 
the use of a point-of-use reverse osmosis system, if required.  
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Throughout the duration of the pumping test, field measurements, in addition to water levels, were 
collected. These measurements included pH, Conductivity, total dissolved solids, colour, turbidity 
and residual chlorine.  PH, Conductivity and total dissolved solids values were recorded using a 
Hanna Instruments HI98129 pen, and colour, turbidity and residual chlorine were measured using 
a LaMotte TC-300e tri-meter. The meters were calibrated and refenced to available solution 
standards prior to use. The measurements collected are summarized in the included Table 3A.  
It should be noted that chlorine residuals were measured prior to obtaining a water sample for lab 
submission and free chlorine was measured to be 0.03 mg/L at the time of the 3-hour and 0.00 
mg/L at the 6-hour sample collection. The machine detection limits of the Lamotte TC-3000 
Trimeter are as follows: 

 Turbidity of 0.01 NTC, with an accuracy of +/- 0.05 (or 2%, whichever is greater); 
 Colour of 0.1 CU, with an accuracy of +/- 0.5 (or 2%, whichever is greater); and  
 Chlorine of 0.01 ppm, with an accuracy of +/-0.02 (or 2%, whichever is greater).  

For the purposes of this report, values read as less than the corresponding limits will be reported 
as <0.01, or <0.1.  
The following calibration, or zeroing techniques performed as part of this assessment, during the 
filed investigations is summarized in the following Table: 

Parameter Equipment Used Calibration and Zeroing Techniques  

Turbidity  Lamotte TC-
3000 Trimeter 

Prior to use, the equipment was calibrated using the ‘two-
point’ method, following manufacturer instructions. 
Standard calibration solutions of 0.0 NTU and a 1.0 NTU 
were used to calibrate the machine.  
The solutions were pre-made by a supplier. 

Colour Lamotte TC-
3000 Trimeter 

Prior to the use of the equipment, and periodically during 
the pumping test, colour measurements were first zeroed 
by following the manufacturer’s instructions and using 
Deionized Water (prepared and supplied by Hanna 
Instruments – HI7040-2).   

Chlorine Lamotte TC-
3000 Trimeter 

Prior to each chlorine reading, a blank sample, including 
Deionized Water (prepared and supplied by Hanna 
Instruments – HI7040-2) was screened to zero the machine.  

Conductivity HI98129 Hanna 
Instruments  

Prior to each event, where the meter is used (typically daily), 
the instrument was calibrated using the Hanna Instrument 
prepared 1413 µs/cm conductivity solution (HI7031).  

pH HI98129 Hanna 
Instruments 

Prior to each event, where the meter is used (typically daily), 
the instrument was calibrated using the ‘two-point’ method, 
following manufactures specifications. As the pH readings 
are anticipated to be within the neutral to slightly acid range 
based on our knowledge of the area and past experience, 
solutions of 7.01 pH Units (Hanna Instruments HI7007) and 
4.01 pH Units (Hanna Instruments HI7004) were used.   
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5.2 Quantity  

5.2.1 6-Hr Pump Test 
The initial static water level was measured as 2.96 m btc. The drawdown after six (6) hours of 
pumping was 2.17 m (final static water level of 5.13 m btc). This represents approximately 5% of 
the available drawdown in the well. The specific capacity of the well after six (6) hours of pumping 
was calculated to be 0.307 L/s/m. The calculation is presented in Table 4. The well achieved 
approximately 96% recovery within 60 minutes of the end of pumping, at which time further 
monitoring was ceased as targets had been achieved. 

5.2.2 Aquifer Characteristics 
Following the completion of the constant rate pumping test, the data was analysed using the 
Aquifer Test software package, by Waterloo Hydrogeologic. The data underwent Theis and 
Agarwal-Theis Recovery analysis, the results of which are shown in the table below. Graphical 
analyses are provided for reference purposes in Attachment Vll. 
Based on the information gathered from the pump test, the wells’ transmissivity and coefficient of 
storage were calculated using the average of the Theis logarithmic approximation for the 
drawdown and Agarwal/Theis for the recovery.  The specific yield of the well was calculated using 
the information obtained from the pump test, the transmissivity and coefficient of storage.  The 
yield takes into account a minimum safety factor of 3.  The characteristics of the well are 
summarized in the table below.  The yield was calculated using the safety factor; therefore the 
theoretical yields can be higher.  

Parameter Test Well TW-1 
6 Hour Test 

Transmissivity (m2/day) 25.4 
Coefficient of Storage 5.2 x 10-3 
Pumping Rate (L/min) 40 
Available Drawdown (m) 27.1 
Maximum Drawdown (m) 2.13 
% Drawdown 5% 
Maximum Pumping Rate (L/min) 189.4 
Long Term Availability (m3/day) 272.7 

6 CITY OF OTTAWA – TECHNICAL REVIEW COMMENTS AND CORRESPONDENCE 

The information and data indicated above in Section 5 was present in the initial Hydrogeological 
Assessment and Terrain Analysis report prepared and dated September 22, 2021. The City of 
Ottawa technical reviewers provided comment after a formal evaluation of the deliverable, 
discussed further in their October 14, 2022, first submission comments, included in Attachment 
l. The findings discussed below in Section 7 are primarily to address the concerns presented by 
the City of Ottawa, as well as to demonstrate that an adequate water supply is available for the 
Site and the indented uses.  
A summary of the comments presented by the City of Ottawa, limited to the September 22, 2021, 
Hydrogeological Assessment and Terrain Analysis report, and water quality and quantity 
concerns are as follows. Note that general comments and discussion points are excluded from 
the following list, although are included in Attachment l for reference, and corresponding 
revisions to the report have been completed: 
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 As discussed in section 5.1 (September 2021 submission) of the report, the water quality 
sampling showed that the D-5-5 Maximum Concentration Considered Reasonably 
Treatable was exceeded for hardness, colour, and chloride. In addition, there was a ODWO 
exceedance for TDS, which doesn’t have a Maximum Concentration Considered 
Reasonably Treatable. Given the exceedances of the D-5-5 Maximum Concentration 
Considered Reasonably Treatable, it hasn’t been demonstrated that the proposed supply 
well is capable of supplying water of adequate quality for the proposed development. 
Consultation with a City Hydrogeologist and the City Senior Engineer on the file is required 
to discuss the hydrogeological concerns. 

 As displayed on the Plan of Survey prepared by H.A. Ken Shipman Surveying Ltd., and 
dated July 19, 2021, the well is located within the floodplain. Although Ontario Regulation 
903 doesn’t specifically prohibit the installation of a well in the floodplain, it’s not 
recommended. The following items are required: 

 The casing height (and air vent) must be 40cm above the potential flood level. 
 The well cap and vent must be floodproof. 

 As per section 5.2.4 v) of the City’s Hydrogeological and Terrain Analysis Guidelines, the 
minimum required water quality sampling parameters for a Site Plan application are the 
Subdivision Package, as well as trace metals, and VOCs. Given that the pre-application 
consultation meeting occurred prior to when the City’s Guidelines came into effect, testing 
for trace metals and VOCs weren’t required for the Hydrogeological Assessment and 
Terrain Analysis dated September 22, 2021. Please note that this exception isn’t intended 
to set a precedent. Any additional hydrogeological assessment on this Site Plan Control 
application, and on future applications, are subject to the requirements of the City’s 
Hydrogeological and Terrain Analysis Guidelines, including the minimum water quality 
sampling parameters for Site Plans. 

7 FURTHER INVESTIGATION 

7.1 Subsequent January 2023 Pumping Test – TW-1 

To address the water quality concerns raised by the City of Ottawa following their review of the 
initial Hydrogeological Assessment and Terrain Analysis submission, September 21, 2021, it was 
decided that an additional pumping event of the on-site TW-1 (Well # A320977) be performed. 
The additional pumping was intended to extend over a period of over 24 hours consecutively, at 
a rate of 40 L/minute to (28,800 L/day) to further develop the well and provide a more accurate 
representation of the aquifer quality conditions. The test commenced on January 24, 2023, using 
a submersible pump, powered by a generator, and supplied by Air-Rock Drilling Co Ltd.  
The pump test was set at a pumping rate of 40 L/min for a duration of 240 minutes (approximately 
4 hours), at which time the pump being used malfunctioned, resulting in the test terminating. A 
groundwater sample was collected immediately prior to the pump test being terminated at 4 hours 
of pumping, and the well was permitted to recover to a water level within 95% of the initial column 
level.  
LRL returned the following day, on January 25, 2023, to proceed with the pumping test. Using the 
same equipment as previously, the test well was pumped for a total of 490 minutes (approximately 
8 hours) at an average pumping rate of 40 L/min for the duration of the test. Representative 
samples were collected at 4 hour, and at the eight (8) hour elapsed time interval. Following the 
collection of the eight (8) hour sample, the pumping was seized and the well was permitted to 
recover to at least 95% of the initial water level. 
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7.1.1 Quality  
Further evaluation, in addition to that of the August 2021 pumping test data, was performed on 
the TW-1 aquifer through chemical analysis of representative water samples collected from the 
5969 Ottawa Street test well (A320977). Table 1A summarizes the water analysis and also 
includes the relative Ontario Drinking Water Standards (ODWS) (O. Reg. 169/03) for the 
parameters tested at both four (4) hour intervals, and the eight (8) hour interval. The analytical 
results for the January 25, 2023 eight (8) hour sample meet the ODWS for the parameters tested 
except for the following: 

 Dissolved Organic Carbon (DOC) was reported above the ODWS of 5 mg/L with a 
value of 8.9 mg/L. This value is below the MECP D-5-5 level considered reasonably 
treatable of 10 mg/L through available technologies including ion exchange units like 
water softeners. DOC was noted to be elevated in comparison to the August 2021 
sample results;   

 Hardness was reported to be 524 mg/L in the eight (8) hour sample, above the 
Operational Guideline (OG) of 100 mg/L and D-5-5 guideline of 500 mg/L. This value 
is comparable to those collected in the August 2021 pumping test. High levels of 
hardness can lead to scale deposits and excessive scum with regular soaps upon 
heading the water. Hardness can be reduced through the use of a water softener; 
however the use of sodium chloride as a regenerant for the resins can increase the 
sodium content of the water.  

 TDS was reported at 836 mg/L after eight (8) hours, above the ODWS AO of 500 mg/L. 
TDS can be reduced through the use of a water softener; however, the use of sodium 
chloride as a regenerant for the resins can increase the sodium content of the water. 
For individuals with sodium restricted diets, potassium chloride can be substituted for 
sodium in the ion-exchange system to lower the TDS in the water supply. The levels 
encountered at this time are comparable to those retrieved in the August 2021 sampling 
event;  

 Chloride was reported to be 299 mg/L after eight (8) hours, above the ODWS AO and 
D-5-5 level considered reasonably treatable of 250 mg/L. Chloride can cause a salty 
taste in the water. Chloride is found in nature in various forms, including salts such as 
sodium (NaCl), potassium (KCl) and calcium (CaCl2) chloride. A reverse osmosis 
treatment system can be used to lower level of chloride in drinking water; 

 Iron exceeded the 0.3 mg/L ODWS value with a level of 0.5 mg/L. This is below the 
MECP D-5-5 level considered reasonable treatable of 5 mg/L. This value is comparable 
to the August 2021 six (6) hour pumping test sample result also of 0.5 mg/L. Iron can 
be reduce through the use of a water softener or a manganese greensand filter; and  

 Sodium was reported to be 112 mg/L after eight (8) hours, which is above the ODWS 
AO but within the level considered reasonably treatable in Procedure D-5-5 of 200 
mg/L.  The concentration is above the 20 mg/L warning level notification limit for those 
on a sodium restricted diet. The local Medical Officer of Health should be notified of 
these levels so that this information may be communicated to local physicians with 
regards to homeowners who follow a sodium-restricted diet. Sodium can be reduced 
through the use of a point-of-use reverse osmosis system, if required.  

As mentioned, the water quality results encountered in the January 25, 2023, eight (8) hour 
pumping samples, in comparison to the August 11, 2021, six (6) hour pumping sample, were 
generally comparable, with select variances. Notable decreases in previously encountered 
parameters of concern include colour which was reported less than the detection limit (<2 CU) in 
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the eight (8) hour sample, and turbidity which was reported less than the ODWS limit, and MECP 
D-5-5 value of 5 NTU. 
Although significant improvement in select parameters were encountered, the majority of those 
identified as a concern by the City of Ottawa, including hardness, chloride and TDS, as well as 
the most recent elevated concentrations of DOC detected, the upper Limestone aquifer on the 
site is not considered an adequate supply source for the proposed development. 

7.1.2 Quantity 
Although the water quality was established to be not acceptable in accordance with applicable 
provincial guidelines, LRL proceeded to evaluate the demand potential of the aquifer based on 
the January 2023, pumping data results.  
The initial static water level was measured as 3.32 m btc on January 24, 2023 (with the pump 
installation) and 3.29 m btc upon returning to the site on January 25, 2023 (with the pump 
installation). The drawdown after eight (8) hours of pumping on January 25, 2023, was calculated 
to be 1.93 m (final water level at the end of pumping was measured as 5.22 m btc). This represents 
approximately 4% of the available drawdown in the well. The pumping test details, and 
corresponding measurements are included Table 3B and Table 3C. The well achieved 
approximately 99% recovery within 30 minutes of the end of pumping, at which time further 
monitoring was ceased as targets had been achieved.  
The results from the pumping test are found to support the proposed demand requirements in 
accordance with current provincial guidelines.  

7.2 Shallow Bedrock Aquifer Characterization 

As discussed above, the previously installed test well (TW-1) installed in June 2021 at 5969 
Ottawa Street (A320977) was found to have inadequate groundwater quality in comparison to 
applicable provincial guidelines and standards. It was decided to investigate the conditions of the 
shallower bedrock aquifer in the area, through the sampling of a neighbouring supply well, 5949 
Ottawa Street, immediately east of the Site. The supply well extended to a depth of approximately 
30.3 m below grade (measured on Site), and according to the property owner, is not in use, but 
rather they obtain their supply from a second well on the property, extending to a depth of 
approximately 51 m below grade. Well records were not retrieved for these respective 
installations. 
The neighbouring well, which extends approximately 30.3 m in depth, was sampled on March 15, 
2023. A sample of untreated water was collected. The water was allowed to run for approximately 
ten minutes before collection. The samples were collected using laboratory prepared bottles and 
were submitted for a subdivision package analysis. The laboratory Certificates of Analysis are 
included in Attachment lll. 
A summary of the results is included in Table 1A. The water results were found to be generally 
comparable as those on the Site in TW-1, with exceedances to the Ontario Drinking Water 
Standards for TDS, hardness, turbidity and chloride, of which values were encountered above the 
D-5-5 limits considered reasonably treatable. The shallow bedrock aquifer is not considered a 
suitable source of water supply for the Site. 

8 WATER SUPPLY ASSESSMENT – MAY 2023 (TW-2) 

As discussed above, the previously installed test well (TW-1) installed in June 2021 at 5969 
Ottawa Street (A320977) was found to have inadequate groundwater quality in comparison to 
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applicable provincial guidelines and standards. Further investigation into shallower bedrock 
aquifer wells, namely that at 5949 Ottawa Street, returned comparable results and conclusions. 
The client retained the services of a local well installer (Air-Rock Drilling Co Ltd., Richmond, 
Ontario) to complete a new test well on the Site. The well was extended to a greater depth (70.1 
m) than that of the previously advanced TW-1 and was placed beyond the limits of the identified 
floodplain. The well construction details are included above in Section 3.5. The location of the 
newly installed test well is shown in Figure 2.  
On May 29, 2023, the recently installed test well, TW-2, was pumped for a duration of 360 minutes 
(approximately 6 hours) at an average pumping rate of 40 L/min for the duration of the test. The 
test was performed using the existing submersible pump installed in the well, connected to a local 
power supply. Using a water level measuring tape, the top of the pump was measured to be set 
at approximately 49.9 m below top of casing.  
Throughout the duration of the test, the drawdown was measured during the pumping and 
recovery periods using an electronic water level tape. Following the pump’s cessation, the 
pumping well’s recovery was monitored until a minimum of 95% recovery was achieved. 

8.1 Quality  

The chemistry of the water was determined by the sampling of untreated water from the newly 
installed test well at 5969 Ottawa Street (A342311). Table 1A and Table 1B summarizes the 
water analysis and also includes the relative Ontario Drinking Water Standards (ODWS) (O. Reg. 
169/03) for the parameters tested.  
Throughout the duration of the pumping test, field measurements, in addition to water levels, were 
collected. These measurements included colour, turbidity and residual chlorine, measured using 
a LaMotte TC-300e tri-meter. The meters were calibrated and refenced to available solution 
standards prior to use. The measurements collected are summarized in the pumping test 
measurement Table 3D.  
Chlorine residuals were measured prior to obtaining a water sample for lab submission and free 
chlorine was measured to be 0.02 mg/L at the time of the 3-hour and the 6-hour sample collection. 
The machine detection limits of the Lamotte TC-3000 Trimeter are as follows: 
• Turbidity of 0.01 NTC, with an accuracy of +/- 0.05 (or 2%, whichever is greater); 
• Colour of 0.1 CU, with an accuracy of +/- 0.5 (or 2%, whichever is greater); and  
• Chlorine of 0.01 ppm, with an accuracy of +/-0.02 (or 2%, whichever is greater).  
For the purposes of this report, values read as less than the corresponding limits will be reported 
as <0.01, or <0.1.  
Calibration, or zeroing techniques performed as part of this assessment, during the filed 
investigations is summarized above in Section 5.1. 
The analytical results for the six (6) hour sample meet the ODWS for the parameters tested except 
for the following: 

 Hardness was reported to be 478 mg/L in the six (6) hour sample, above the OG of 100 
mg/L, although less than the D-5-5 guideline of 500 mg/L. High levels of hardness can 
lead to scale deposits and excessive scum with regular soaps upon heading the water. 
Hardness can be reduced through the use of a water softener; however, the use of 
sodium chloride as a regenerant for the resins can increase the sodium content of the 
water.  
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 TDS was reported at 718 mg/L after six (6) hours, above the ODWS AO of 500 mg/L. 
Where TDS levels exceed the ODWS AO, it is required that a professional comment 
regarding treatment include “written rationale that corrosion, encrustation or taste 
problems will not occur”, according to the MECP D-5-5 Guideline. As indicated in the 
ODWS for TDS parameter “The term total dissolved solids refer to inorganic 
substances dissolved in water.  The principal constituents of TDS are chloride, 
sulphates, calcium, magnesium and bicarbonates. The effects of TDS on drinking water 
quality depend on the levels of the individual components. Excessive hardness, taste, 
mineral deposition or corrosion are common properties of highly mineralized water. The 
palatability of drinking water with a TDS level less than 500 mg/L is generally 
considered to be good.”  
In support of the required rationale with respect to TDS levels in excess of 500 mg/L, 
the Ryznar Stability Index (RSI) and Langelier Saturation Index (LSI) were calculated 
for the water sample to determine the corrosivity or scale formation potential of the 
water. The Langelier Saturation Index (LSI) is used to determine the calcium carbonate 
stability of water and the pH at which water is saturated with calcium carbonate (pHs). 
The Ryznar Stability Index (RI) is used to determine the aggressiveness of water which 
can indicate the scale and corrosion potential. The calculations for RI and LSI for the 
six (6) hour sample are shown in Table 2. Using a water temperature of 10°C, the LSI 
was calculated to be 0.549 which indicates the water is scale forming but non-corrosive. 
The RI was calculated to be 6.60 which indicates light scale or corrosion. 
Furthermore, it should be noted that parameters which contribute to TDS in a water 
supply, including sodium, sulphates and chlorides, are noted to be within their 
corresponding ODSW AO. The ODWS AO for both sodium and chloride are established 
based on the palatability of the water. Sodium was reported with a level of 70.7 mg/L 
and a chloride level of 191 mg/L, which are within the AO of 200 mg/L and 250 mg/L, 
respectively. Therefore, these parameters are considered to be a levels which are 
unlikely to contribute to taste in the water supply. Additionally, sulphates were reported 
less than the 150 mg/L ODWS, with a level of 57 mg/L. This is indicative that sulphates 
will most likely not result in a distinctive or unpleasant taste. 
TDS levels are also influenced by concentrations of calcium, magnesium and 
bicarbonates, which can result in elevated hardness. As noted above, hardness was 
found to exceed the ODWS OG of 100 mg/L, although less than the D-5-5 guideline of 
500 mg/L. Therefore, by improving the hardness of the water, TDS levels should be 
directly correlated with the improvement of quality and reduce the potential for scale 
formation associated with TDS. High levels of hardness can lead to scale deposits and 
excessive scum with regular soaps upon heading the water. Hardness can be reduced 
through the use of a water softener; however the use of sodium chloride as a 
regenerant for the resins can increase the sodium content of the water. 

 Turbidity was reported to be 9.0 NTU after six (6) hours, above the AO of 5 NTU, and 
the D-5-5 of 5 mg/L. Turbidity measures the suspended solids and the relative clarity 
of the water. Turbidity can reduce the aesthetics of water and also reduce the efficiency 
of disinfection of microbiological parameters, such as in treatment processes requiring 
filtration. At the time of sampling, the levels in the field were measured as 1.40 NTU. 
The holding time from the point of sample collection, and possible chemical reactions 
with such compounds as iron within the sample likely attributed to the elevated turbidity. 
The field results are considered representative of the sample, and aquifer conditions. 
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 Iron exceeded the 0.3 mg/L ODWS value with a level of 0.6 mg/L. This is below the 
MECP D-5-5 level considered reasonable treatable of 5 mg/L. Iron can be reduce 
through the use of a water softener or a manganese greensand filter.  

 Sodium was reported to be 70.7 mg/L after six (6) hours, which is above the ODWS 
AO but within the level considered reasonably treatable in Procedure D-5-5 of 200 
mg/L.  The concentration is above the 20 mg/L warning level notification limit for those 
on a sodium restricted diet. The local Medical Officer of Health should be notified of 
these levels so that this information may be communicated to local physicians with 
regards to homeowners who follow a sodium-restricted diet. Sodium can be reduced 
through the use of a point-of-use reverse osmosis system, if required.  

Volatile Organic Compounds (VOCs) were also collected as part of the analysis package. VOCs 
were not detected in the sample submitted, and the results are summarized in Table 1B. 

8.2 Quantity  

8.2.1 6-Hr Pump Test 
The initial static water level was measured as 3.19 m btc. The drawdown after six (6) hours of 
pumping was 2.205 m (final static water level of 5.395 m btc). This represents approximately 4.7% 
of the available drawdown in the well. The water level was measured to drop to a maximum depth 
of 5.45 m at the 3-hour pumping duration which accounts for a maximum drawdown of 2.26 m 
(4.8% of the total available drawdown) but recovered slightly afterwards. The specific capacity of 
the well after six (6) hours of pumping was calculated to be 0.302 L/s/m. The calculation is 
presented in Table 4. The well achieved approximately 95% recovery within 15 minutes of the 
end of pumping, and approximately 98% recovery within 60 minutes, at which time further 
monitoring was ceased as targets had been achieved. 

8.2.2 Aquifer Characteristics 
Following the completion of the constant rate pumping test, the data was analysed using the 
Aquifer Test software package, by Waterloo Hydrogeologic. The data underwent Theis and 
Agarwal-Theis Recovery analysis, the results of which are shown in the table below. Graphical 
analyses are provided for reference purposes in Attachment Vlll. 
Based on the information gathered from the pump test, the wells’ transmissivity and coefficient of 
storage were calculated using the average of the Theis logarithmic approximation for the 
drawdown and Agarwal/Theis for the recovery.  The specific yield of the well was calculated using 
the information obtained from the pump test, the transmissivity and coefficient of storage.  The 
yield takes into account a minimum safety factor of 3.  The characteristics of the well are 
summarized in the table below.  The yield was calculated using the safety factor, therefore the 
theoretical yields can be higher.  

Parameter Test Well TW-2 
6 Hour Test 

Transmissivity (m2/day) 24.6 
Coefficient of Storage 1.45 x 10-3 
Pumping Rate (L/min) 40 
Available Drawdown (m) 46.75 
Maximum Drawdown (m) 2.26 
% Drawdown 4.8% 
Maximum Pumping Rate (L/min) 184.8 
Long Term Availability (m3/day) 266.1 
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The required quantity of water is generally based on a per-person requirement of 450 L/day of 
water per day. However, based on the septic design calculations presented by others, and 
included in Section 9, the grand total required quantity per day is 3,450 L/day (3.45 m3/day). 
Based on the observed drawdown/recovery relationship, it is concluded that the long-term yield 
of the test well TW-2 is in excess of minimum daily demand of 3,450 L. The maximum pumping 
rate is also more than sufficient to supply a peak flow demand for a residential/commercial water 
supply as indicated in MECP Procedure D-5-5. 

9 TERRAIN ANALYSIS  

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.  The 
subsurface conditions indicated for the Site are considered suitable for a Class IV septic 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).  
The client retained the services of a certified sewage disposal system designer (Green Valley 
Environmental), who prepared the proposed system design and application to the City of 
Ottawa’s, Ottawa Septic System Office (OSSO) for approval and permit issue. A copy of the 
permit, in addition to the supporting submission package, is included in Attachment ll. Green 
Valley Environmental (GVE) proposed the use of a Class lV shallow buried trench, along with 
Norweco 3780-3M treatment unit.  
GVE has calculated a daily design flow of 3,450 L/day. There assumptions area presented as 
follows: 
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Ontario Building Code: 8.2.1.3 - Sewage System Design Flows  
(Values from Table 8.2.1.3.A and 8.2.1.3.B) 

Use Design 
Flow per 
Unit (L) 

Units Number of Units Design Flow 
Subtotal (L) 

per day 
Warehouse 

Two (2) Washrooms 950 Washroom 2 1,900 

Two (2) Loading 
Bays 150 Loading Bay 2 300 

Total 2,200 
Apartment 

Two (2) Bedrooms 275 Per Person 4 1,100 

Total 1,100 
Kennel (Veterinary Clinic (1)) 

Employee 75 Employees (2) 1 75 

Floor Drain 75 Floor Drain 1 75 

Total 150 
Daily Flow Total 3,450 

Notes 

(1) Veterinary clinic was the considered the closest applicable property use in the OBC table for animal kenneling. No veterinary 
services are to be completed on Site. 

(2) Assumes employees work one 8-hr shift per day and spend the rest of the day in the caretaker suite. 

Based on a daily design flow of 3,450 L per day, GVE has calculated a total length of pipe required 
for the shallow buried trench installation, of 52.32 m and an orifice spacing of 0.6 m. The system 
will include a minimum 3,600 L capacity pretreatment tank with a maximum cover of 300 mm of 
soil. The actual treatment unit will have a capacity of 3,780 L. Based on the design details proved 
in the GVE application, the system will require a surface area of approximately 15 m by 15 m, or 
approximately 230 m². Including a replicate area to account for a replacement area, it is estimated 
that a total footprint of approximately 460 m² would be required to adequately install and maintain 
the proposed system. Further details related to the proposed construction are included in 
Attachment ll.  
The proposed development property has an area of approximately 9,000 m2. Accordingly, it is 
considered that sufficient area exists at the proposed development for the installation of a septic 
system in accordance with the OBC, and includes sufficient replacement area in the event it is 
required. The proposed Site layout, including the anticipated septic location and configuration is 
shown in Figure 3. 
The OSSO approved the application, and a permit was issued.  
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10 GROUNDWATER IMPACT ASSESSMENT  

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 MECP’s Procedure D-5-4 Technical Guideline for Individual On-Site Sewage Systems: Water 
Quality Impact Risk Assessment (1996):  

 Lot Size Consideration for lot greater than 10 000 m²;  
 System Isolation Consideration for areas where the septic system is 

hydrogeologically isolated from the potable water source; and  
 Contaminate Attenuation Consideration for sites that do not meet the above two 

points.   
Based on the review of the available information and site visit (above) the site is not obviously 
hydrogeologically sensitive (i.e. karstic areas, areas of fractured bedrock at the surface, areas of 
thin soil over highly permeable soils).   
The Site has a total area of 22,200 m². In accordance with Section 22.5.8 of the MECP Design 
Guidelines for Sewage Works, the Marlborough Creek which intercepts the subject property along 
the western extent of the proposed development area, must be considered in the extent of the 
allowable dilution area. Therefore, an area of 8,976 m² has been considered for the proposed 
development footprint, and septic attenuation areas. Therefore, “Contamination Attenuation” 
was considered in this terrain analysis. 

10.1 Contamination Attenuation Method (Predictive Assessment) 

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

Infiltration factors for the proposed development property are;  
o Total area of 8,976 m²; 
o Flat topography; 
o Infiltration Factors: 

i. Based on the soil gradation completed on samples from the test 
pits showed the soil to be loam to silty loam across the Site. As 
such clay loam was used for this calculation;  

ii. Based approximate measurements from aerial photos of the 
property, it was determined that around 6,079 m2 of the property is 
woodland, and the remaining 2,897 m2 is cultivated land. Due to 
most of the forested land being within the floodplain, it is assumed 
that this ratio will be maintained during the Site development; 
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o Moisture Surplus: 
i. The forested portion of the property was considered closed mature 

forest, and the remaining area was considered moderately rooted 
crops as the post development ground cover,  

ii. Silt loam as defined by the sieve and hydrometer testing.   
o Groundwater was not encountered in the test pit piezometers. Therefore, 

it is assumed that background nitrate-nitrogen concentration is 0 mg/L; 
o Impervious areas of 453.25 m2 for the building and 620 m2 of paved 

driveway and circulation area; and, 
o Moisture surplus values from the Ottawa weather station (Environment 

Canada, 2011). The moisture surplus printout is included in        
Attachment lX. 

Based on the total proposed sewage volume for the entire Site of 3,450 L/day, the existing 
available lot size, soil conditions, a nitrate concentration of the sewage of 40 mg/L, the calculated 
levels of nitrates at the property limits are estimated as 17.53 mg/L as presented in the attached 
Table 5A.  This is above the procedure’s guideline limit of 10 mg/L at the property line. Based on 
the “Contaminant 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 
proposed 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 Norweco tertiary system 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 Ministry recognises “that 
as research continues, information and technologies may become available which warrant minor 
or substantial revisions to this guideline”. 
The Norweco 3780-3M treatment unit is certified for a minimum 50% total nitrogen reduction, and 
was used in the proposed modification, and proposed development sewage disposal designs. 
Therefore, a nitrate effluent concentration of 20 mg/L was used for the proposed upgraded system 
for the existing place of worship building, and the proposed assembly hall in this assessment. A 
copy of the specifications for the Norweco tertiary system is included in Attachment X. 
The detailed calculations for the proposed development are presented in Table 5B. It is assumed 
that the level of nitrates in the effluent from the proposed Norweco tertiary systems are 20 mg/L 
(based on a 50% nitrate reduction as indicated in the corresponding specifications). Based on 
these assumptions the nitrates at the property limits are estimated as 8.76 mg/L. This is below 
the procedure’s guideline of 10.0 mg/L. Based on the “Contaminant Attenuation Method” the 
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 and maintained tertiary treatment system is used for the proposed building.   
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11 CONCLUSIONS 

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

 Based on the information collected through the intrusive investigation completed, the site 
is not considered to be hydrologically sensitive.  

 Sufficient area exists at the proposed developed lot for a well and the installation of a septic 
system in accordance with the OBC to service the dog kenneling business and the upstairs 
two-bedroom caretaker dwelling with a design sewage flow of up to 3,450 L/day. 

 Pre-treatment of the sewage from the proposed sewage disposal systems with Norweco 
tertiary systems, which have a certified nitrogen reduction of a minimum of 50%, yields a 
calculated nitrate concentration at the property line of 8.76 mg/L, based on the 
“Contaminant Attenuation Method”.   

 Surrounding lands are serviced by private wells and septic/holding tanks sewage systems, 
including domestic wells within 500 m of the Site. The potable water source of these wells 
is the bedrock aquifer. A layer of either clay or sand being between 4.3 and 12.5 m thick 
over bedrock (limestone). 

 The proposed development can be adequately and safely supplied with potable water as 
demonstrated through the installation and corresponding tests of TW-2, which extends to 
a depth of 70.1 m below grade, into the deeper limestone & sandstone mix bedrock 
formation. Although, as discussed in Section 12, select parameters encountered are 
elevated in comparison to the applicable ODWS, but a re considered reasonably treatable 
through the use of a conventional treatment system. 

 TW-2 has been constructed in accordance with O. Reg. 903 and is considered acceptable 
for use as a supply well for the proposed development on the Site.  

 The results of the six (6) hour sample submitted from the May 2023 test well, TW-2, 
generally met the Procedure D-5-5 and ODWS limits for the tested parameters with the 
following exceptions: 

 Hardness was reported to be 478 mg/L in the six (6) hour sample, above the 
OG of 100 mg/L, although less than the D-5-5 guideline of 500 mg/L. High levels 
of hardness can lead to scale deposits and excessive scum with regular soaps 
upon heading the water. Hardness can be reduced through the use of a water 
softener; however the use of sodium chloride as a regenerant for the resins can 
increase the sodium content of the water; 

 TDS was reported at 718 mg/L after six (6) hours, above the ODWS AO of 500 
mg/L. Where TDS levels exceed the ODWS AO, it is required that a professional 
comment regarding treatment include “written rationale that corrosion, 
encrustation or taste problems will not occur”, according to the MECP D-5-5 
Guideline. As indicated in the ODWS for TDS parameter “The term total 
dissolved solids refer to inorganic substances dissolved in water.  The principal 
constituents of TDS are chloride, sulphates, calcium, magnesium and 
bicarbonates. The effects of TDS on drinking water quality depend on the levels 
of the individual components. Excessive hardness, taste, mineral deposition or 
corrosion are common properties of highly mineralized water. The palatability 
of drinking water with a TDS level less than 500 mg/L is generally considered 
to be good.”  
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In support of the required rationale with respect to TDS levels in excess of 500 
mg/L, the Ryznar Stability Index (RSI) and Langelier Saturation Index (LSI) 
were calculated for the water sample to determine the corrosivity or scale 
formation potential of the water. The Langelier Saturation Index (LSI) is used to 
determine the calcium carbonate stability of water and the pH at which water is 
saturated with calcium carbonate (pHs). The Ryznar Stability Index (RI) is used 
to determine the aggressiveness of water which can indicate the scale and 
corrosion potential. The calculations for RI and LSI for the six (6) hour sample 
are shown in Table 2. Using a water temperature of 10°C, the LSI was 
calculated to be 0.549 which indicates the water is scale forming but non-
corrosive. The RI was calculated to be 6.60 which indicates light scale or 
corrosion. 
Furthermore, it should be noted that parameters which contribute to TDS in a 
water supply, including sodium, sulphates and chlorides, are noted to be within 
their corresponding ODSW AO. The ODWS AO for both sodium and chloride 
are established based on the palatability of the water. Sodium was reported with 
a level of 70.7 mg/L and a chloride level of 191 mg/L, which are within the AO 
of 200 mg/L and 250 mg/L, respectively. Therefore, these parameters are 
considered to be a levels which are unlikely to contribute to taste in the water 
supply. Additionally, sulphates were reported less than the 150 mg/L ODWS, 
with a level of 57 mg/L. This is indicative that sulphates will most likely not result 
in a distinctive or unpleasant taste. 
TDS levels are also influenced by concentrations of calcium, magnesium and 
bicarbonates, which can result in elevated hardness. As noted above, hardness 
was found to exceed the ODWS OG of 100 mg/L, although less than the D-5-5 
guideline of 500 mg/L. Therefore, by improving the hardness of the water, TDS 
levels should be directly correlated with the improvement of quality and reduce 
the potential for scale formation associated with TDS. High levels of hardness 
can lead to scale deposits and excessive scum with regular soaps upon heading 
the water. Hardness can be reduced through the use of a water softener; 
however the use of sodium chloride as a regenerant for the resins can increase 
the sodium content of the water; 

 Turbidity was reported to be 9.0 NTU after six (6) hours, above the AO of 5 
NTU, and the D-5-5 of 5 mg/L. Turbidity measures the suspended solids and 
the relative clarity of the water. Turbidity can reduce the aesthetics of water and 
also reduce the efficiency of disinfection of microbiological parameters, such as 
in treatment processes requiring filtration. At the time of sampling, the levels in 
the field were measured as 1.40 NTU. The holding time from the point of sample 
collection, and possible chemical reactions with such compounds as iron within 
the sample likely attributed to the elevated turbidity. The field results are 
considered representative of the sample, and aquifer conditions; 

 Iron exceeded the 0.3 mg/L ODWS value with a level of 0.6 mg/L. This is below 
the MECP D-5-5 level considered reasonable treatable of 5 mg/L. Iron can be 
reduce through the use of a water softener or a manganese greensand filter; 
and 

 Sodium was reported to be 70.7 mg/L after six (6) hours, which is above the 
ODWS AO but within the level considered reasonably treatable in Procedure D-
5-5 of 200 mg/L.  The concentration is above the 20 mg/L warning level 
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notification limit for those on a sodium restricted diet. The local Medical Officer 
of Health should be notified of these levels so that this information may be 
communicated to local physicians with regards to homeowners who follow a 
sodium-restricted diet. Sodium can be reduced through the use of a point-of-
use reverse osmosis system, if required.  

 Volatile Organic Compounds (VOCs) were also collected as part of the analysis package. 
VOCs were not detected in the sample submitted. 

 The neighbouring land in the area are generally either un-developed, or include low-density 
residential developments. A train-track boarders the northern extent of the Site, which is 
followed by un-developed land and a higher-density residential development. 
Commercial/Light Industrial activities occupy the adjacent land to the east, and the 
neighbouring property further east. These industries include an automotive repair facility 
(5949 Ottawa Street) and Quatrosense Environmental Ltd., a hazardous gas detection 
equipment manufacturer, sales and calibration service provided (5935 Ottawa Street). 
Based on the types of property uses in the vicinity of the Site, it is anticipated that there 
would be little interference with respect to water well quantity from neighbouring lands. 
Furthermore, based on the available well records reviewed as part of this assessment, 
limited supply wells within 500 m of the Site intercept the same aquifer, or extend to a 
comparable depth, as that of TW-2, the proposed water well to the anticipated 
development. 

12 RECOMMENDATIONS 

1. Treatment options should be considered on an individual basis. Conventional treatment 
options exist for the parameters exceeding the ODWS and D-5-5 guidelines, which 
include the following: 

a. Hardness and TDS can be reduced through the use of a water softener; and 
b. Iron can be reduce through the use of a water softener or an manganese 

greensand filter. 
2. The well placement should be located upgradient of any septic field beds. The drilled 

well should be a minimum distance of 15 m from any septic beds and 15 m from other 
wells.  It is also recommended that a setback of at least 3.0 m from the property 
boundary be maintained for further mitigation measures related to groundwater 
impairment from neighbouring land uses. 

3. Water should be tested on an individual basis and a water treatment specialist be 
consulted prior to the final design and installation of any water treatment system.   

4. The water treatment system should be maintained on a regular basis in accordance 
with the manufacturer’s recommendations to ensure that it is properly functioning and 
providing a safe drinking water.  

5. The residence is advised to have their water regularly analysed for bacteria and septic 
indicator parameters, such as chloride, ammonia, nitrates, nitrites, Total Kjeldahl 
Nitrogen, E. Coli and Total Coliforms.   

6. The owner should maintain their well as outlined in the Ontario Ministry of Agricultural 
and Rural Affairs Best Management Series – Water Wells. 

7. The subsurface conditions indicated for the proposed lots are considered suitable for a 
Class IV septic sewage disposal system. Use of an advanced tertiary treatment system 
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such as Norweco tertiary system is necessary to reduce the levels of nitrates prior to 
discharge to the disposal field.  

8. TW-1 should be decommissioned in accordance with O. Reg. 903.

9. The casing of the proposed supply well, TW-2, must maintain a minimum stickup above
the groundsurface of 40 cm, following Site development and grading activities.
Consideration to strategic grading to encourage surface water diversion from the
supply well is recommended.

10. Based on the proposed use of the Site, possible contaminant sources that could be
present at the property are identified as: waste storage (dog feces), septic systems,
and animal enclosures.  The sewage systems and dog waste storage should be at least
15 metres from the well location.

13 LIMITATIONS

The findings contained in this report are based on data and information collected during the 
Terrain Analysis of the subject property conducted by LRL Associates Ltd. The conclusions and 
recommendations are based solely on-Site conditions encountered at the time of our fieldwork on 
July 20, 2021, and May 29, 2023, supplemented by historical information and data obtained as 
described in this report. The information presented in this report represents the groundwater 
conditions at the locations sampled. Due to natural variations in geological conditions, no 
inference is made to the soil or groundwater conditions between sampling points. No assurance 
is made regarding changes in conditions subsequent to the time of this investigation. If additional 
information is discovered or obtained, LRL Associates Ltd. should be requested to re-evaluate 
the conclusions presented in this report and to provide amendments as required. 

In evaluating the subject property, LRL Associates Ltd. has relied in good faith on information 
provided by individuals as noted in this report. We assume that the information provided is factual 
and accurate. We accept no responsibility for any deficiencies, misstatements or inaccuracies 
contained in this report as a result of omissions, misinterpretation or fraudulent acts of the persons 
contacted. 

Yours truly, 
LRL Associates Ltd. 

Jessica Arthurs  
Environmental Engineering Manager/Associate 

Kourosh Mohammadi, Ph.D., P.Eng. 
Hydrogeological Engineer 
Kourosh Mohammad

Jul. 31, 2023
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CHANGES.

IN ADDITION, THE CLIENT AGREES, TO THE FULLEST EXTENT PERMITTED BY LAW,
TO INDEMNIFY AND HOLD HARMLESS LRL FROM ANY DAMAGES, LIABILITIES OR
COST, INCLUDING REASONABLE ATTORNEY'S FEES AND COST OF DEFENSE, ARISING
FROM SUCH CHANGES.

IN ADDITION, THE CLIENT AGREES TO INCLUDE IN ANY CONTRACTS FOR
CONSTRUCTION APPROPRIATE LANGUAGE THAT PROHIBITS THE CONTRACTOR OR
ANY SUBCONTRACTORS OF ANY TIER FROM MAKING ANY CHANGES OR
MODIFICATIONS TO LRL'S CONSTRUCTION DOCUMENTS WITHOUT THE PRIOR
WRITTEN APPROVAL OF LRL AND THAT FURTHER REQUIRES THE CONTRACTOR TO
INDEMNIFY BOTH LRL AND THE CLIENT FROM ANY LIABILITY OR COST ARISING
FROM SUCH CHANGES MADE WITHOUT SUCH PROPER AUTHORIZATION.

GENERAL NOTES:

EXISTING SERVICES AND UTILITIES SHOWN ON THESE DRAWINGS ARE TAKEN FROM
THE BEST AVAILABLE RECORDS, BUT MAY NOT BE COMPLETE OR TO DATE.
CONTRACTOR SHALL VERIFY IN FIELD FOR LOCATION AND ELEVATION OF PIPES
AND CHECK WITH THE UTILITY COMPANIES BEFORE DIGGING OR PERFORMING
WORK.

CONTRACTOR IS ADVISED TO COLLECT INFORMATION ON SOIL CONDITIONS
BEFORE START OF CONSTRUCTION.

THE ENGINEER WAIVES ANY AND ALL RESPONSIBILITY AND LIABILITY FOR
PROBLEMS WHICH ARISE FROM FAILURE TO FOLLOW THESE PLANS,
SPECIFICATIONS AND THE DESIGN INTENT THEY CONVEY, OR FOR PROBLEMS
WHICH ARISE FROM OTHERS' FAILURE TO OBTAIN AND/OR FOLLOW THE
ENGINEER'S GUIDANCE WITH RESPECT TO ANY ERRORS, OMISSIONS,
INCONSISTENCIES AMBIGUITIES OR CONFLICTS WHICH ARE ALLEGED.

CONTRACTOR TO VERIFY ALL DIMENSIONS AND NOTIFY THE ENGINEER OF ANY
DISCREPANCIES BEFORE WORK COMMENCES. DO NOT SCALE DRAWINGS.

5430 Canotek Road   Ottawa, ON, K1J 9G2
     www.lrl.ca   (613) 842-3434
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Standard Type SA-1 3 hr 6 hr 4 hr 4 hr 8 hr 3 hr 6hr

20.07.2021 24.01.2023 15.03.2023

Microbiological Parameters
Chlorine (Field Measurement) ppm 0.01 -- 0.03 0.00 0.02 0.02 0.02 0.01 0.01 --

E. Coli CFU/100 mL 1 0 MAC <1 <1 <1 <1 <1 <1 <1 <1 <1

Fecal Coliforms CFU/100 mL 1 0 1 MAC <1 <1 <1 <1 <1 <1 <1 <1 <1

Heterotrophic Plate Count CFU/ml 10 -- 190 280 120 <10 <10 10 80 50 100

Total Coliforms CFU/100 mL 1 0/51 MAC 13 <1 <1 <1 <1 <1 <1 <1 <1

General Inorganics
Alkalinity, total mg/L 5 30 - 500 OG 274 269 269 268 268 267 274 274 259

Ammonia as N mg/L 0.01 -- 0.13 0.12 0.12 0.13 0.15 0.13 0.10 0.10 0.16

Dissolved Organic Carbon mg/L 0.5 5 AO 10 0.7 1.8 1.9 5.7 8.9 8.9 1.6 1.8 <0.5

Colour TCU 2 5 AO 7 25 21 30 <2 <2 <2 <2 <2 <2

Conductivity uS/cm 5 -- 1560 1550 1530 1680 1720 1710 1290 1290 1800

Hardness mg/L 1 80 - 100 OG 500 532 514 509 549 535 524 409 478 515

pH pH Units 0.05 6.5 - 8.5 OG 7.7 7.8 7.8 7.7 7.9 7.9 7.8 7.7 7.7

Phenolics mg/L 0.001 -- <0.001 0.001 0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001

Total Dissolved Solids mg/L 10 500 AO 874 796 814 898 892 836 718 718 946

Sulphide mg/L 0.02 0.05 AO <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02

Tannin & Lignin mg/L 0.1 -- <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1

Total Kjeldahl Nitrogen mg/L 0.1 -- 0.2 0.2 0.1 0.2 0.2 0.1 0.2 0.1 0.2

Organic Nitrogen mg/L 0.15 OG 0.07 0.08 -0.02 -- 0.05 -0.03 0.10 0.00 --

Turbidity NTU 0.1   1/52 MAC/AO 5 7.9 5.2 4.9 6.4 4.1 3.8 8.1 9.0 7

Anions
Chloride mg/L 1 250 AO 250 267 266 264 298 299 299 192 191 325

Fluoride mg/L 0.1 1.53/2.4 MAC 0.3 0.4 0.4 0.3 0.2 0.3 0.4 0.4 0.3

Nitrate as N mg/L 0.1 10 MAC <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1

Nitrite as N mg/L 0.05 1 MAC <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05

Sulphate mg/L 1 500 AO 500 99 82 82 77 79 78 57 57 75

Aluminum mg/L 0.001 0.1 OG -- -- -- -- 0.012 0.014 0.007 0.005 --

Antimony mg/L 0.0005 0.006 MAC -- -- -- -- <0.0005 <0.0005 <0.0005 <0.0005 --

Arsenic mg/L 0.001 0.01 MAC -- -- -- -- <0.001 <0.001 <0.001 <0.001 --

Barium mg/L 0.001 1 MAC -- -- -- -- 0.14 0.136 0.119 0.137 --

Beryllium mg/L 0.0005 -- -- -- -- -- -- -- <0.0005 <0.0005

Boron mg/L 0.01 5 MAC -- -- -- -- 0.22 0.22 0.15 0.16 --

Cadmium mg/L 0.0001 0.005 MAC -- -- -- -- <0.0001 <0.0001 <0.0001 <0.0001 --

Calcium mg/L 0.1 -- 126 125 124 136 132 131 105 122 127

Chromium mg/L 0.001 0.05 MAC -- -- -- -- <0.001 <0.001 <0.001 <0.001 --

Cobalt Mg/L 0.0005 -- -- -- -- -- -- <0.0005 <0.0005

Copper mg/L 0.0005 1 OG -- -- -- -- <0.0005 <0.0005 <0.0005 <0.0005 --

Iron mg/L 0.1 0.3 AO 5/10 0.7 0.5 0.5 0.6 0.6 0.5 0.5 0.6 0.2

Lead mg/L 0.0001 0.01 MAC -- -- -- -- 0.0002 <0.0001 <0.0001 <0.0001 --

Magnesium mg/L 0.2 -- 52.7 49.4 48.4 50.8 50 47.9 35.8 42.0 47.8

Manganese mg/L 0.005 0.05 AO 1 0.018 0.016 0.016 0.016 0.017 0.017 0.014 0.016 0.016

Molybdenum mg/L 0.0005 -- -- -- -- -- -- 0.0020 0.0022

Nickel mg/L 0.001 -- -- -- -- -- -- <0.001 <0.001

Potassium mg/L 0.1 -- 9.1 8.5 8.1 8.1 8.4 8.4 6.1 6.9 8.5

Selenium mg/L 0.001 0 MAC -- -- -- -- <0.001 0.001 <0.001 <0.001 --

Silver mg/L 0.0001 -- -- -- -- -- -- <0.0001 <0.0001

Sodium mg/L 0.2 204/200 AO 200 115 114 111 120 118 112 61.6 70.7 129

Strontium mg/L 0.01 -- -- -- -- -- -- 4.03 4.09

Thallium mg/L 0.001 -- -- -- -- -- -- <0.001 <0.001

Tin mg/L 0.01 -- -- -- -- -- -- <0.01 <0.01

Titanium mg/L 0.005 -- -- -- -- -- -- <0.005 <0.005

Tungsten mg/L 0.01 -- -- -- -- -- -- <0.01 <0.01

Uranium mg/L 0.0001 0.02 MAC -- -- -- -- 0.0006 0.0006 0.0005 0.0006 --

Vanadium mg/L 0.0005 -- -- -- -- -- -- <0.0005 <0.0005

Zinc mg/L 0.005 5 AO -- -- -- -- <0.005 <0.005 <0.005 <0.005 --
NOTES
MRL Minimum Reportable Limit ODWS Ontario Drinking Water Standards (2006)
MAC Maximum Acceptable Concentration NA Not Analysed
AO Aesthetic Objective UNDERLINE Parameter level above ODWS
OG Operational Guideline Italics Notify Medical Officer of Health

BOLD Parameter level above D-5-5 maximum treatability limits
1 As per Table 1 of MECP's technical guideline "D-5-5 Private Wells: Water Supply Assessment "
2 1.0 NTU MAC if treatment system required to provide filtration for disinfection.  5.0 NTU AO for all points of consumption
3

4 Limit at which Local Medical Officer of Health should be notified of Levels.
5 MECP D-5-5 guideline, maximum concentration considered reasonably treatable

TW-2

Pumping Test

29.05.2023

    Neighbour's   
Well 

(5949 Ottawa St.)

Table 1A
Summary of Supply Well Water Quality

Hydrogeological Assessment and Terrain Analysis - Proposed Mix Use Development 
5969 Ottawa Street, Richmond, Ontario

LRL File No. 210341

Where supplies of naturally occuring flouride at levels above 1.5 mg/L but below 2.4 mg/L the Ministry of Health recommends notification of local board of health of levels to avoid excesses exposure from other sources. 

Sample Date (d/m/y)
Parameter Units MRL

Ontario Drinking Water 
Standards

MECP
D-5-55

Metals

25.01.2023

2021 Initial Submission 2023 Further Well Development

11.08.2021

TW-1
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Standard Type 4 hr 8 hr 3 hr 6hr

Sample Date (d/m/y)

Acetone mg/L 0.005 <0.005 <0.005 <0.005 <0.005

Benzene mg/L 0.0005 0.001 MAC <0.0005 <0.0005 <0.0005 <0.0005

Bromodichloromethane mg/L 0.0005 <0.0005 <0.0005 <0.0005 <0.0005

Bromoform mg/L 0.0005 <0.0005 <0.0005 <0.0005 <0.0005

Bromomethane mg/L 0.0005 <0.0005 <0.0005 <0.0005 <0.0005

Carbon Tetrachloride mg/L 0.0002 0.002 MAC <0.0002 <0.0002 <0.0002 <0.0002

Chlorobenzene mg/L 0.0005 0.08 MAC <0.0005 <0.0005 <0.0005 <0.0005

Chloroethane mg/L 0.001 <0.001 <0.001 <0.001 <0.001

Chloroform mg/L 0.0005 <0.0005 <0.0005 <0.0005 <0.0005

Dibromochloromethane mg/L 0.0005 <0.0005 <0.0005 <0.0005 <0.0005

Dichlorodifluoromethane mg/L 0.001 <0.001 <0.001 <0.001 <0.001

Ethylene dibromide (dibromoethane, 1,2-) mg/L 0.0002 <0.0002 <0.0002 <0.0002 <0.0002

1,2-Dichlorobenzene mg/L 0.0005 0.2 MAC <0.0005 <0.0005 <0.0005 <0.0005

1,3-Dichlorobenzene mg/L 0.0005 <0.0005 <0.0005 <0.0005 <0.0005

1,4-Dichlorobenzene mg/L 0.0005 0.005 MAC <0.0005 <0.0005 <0.0005 <0.0005

1,1-Dichloroethane mg/L 0.0005 <0.0005 <0.0005 <0.0005 <0.0005

1,2-Dichloroethane mg/L 0.0005 0.005 MAC <0.0005 <0.0005 <0.0005 <0.0005

1,1-Dichloroethylene mg/L 0.0005 0.014 MAC <0.0005 <0.0005 <0.0005 <0.0005

cis-1,2-Dichloroethylene mg/L 0.0005 <0.0005 <0.0005 <0.0005 <0.0005

trans-1,2-Dichloroethylene mg/L 0.0005 <0.0005 <0.0005 <0.0005 <0.0005

1,2-Dichloroethylene, total mg/L 0.0005 <0.0005 <0.0005 <0.0005 <0.0005

1,2-Dichloropropane mg/L 0.0005 <0.0005 <0.0005 <0.0005 <0.0005

cis-1,3-Dichloropropylene mg/L 0.0005 <0.0005 <0.0005 <0.0005 <0.0005

trans-1,3-Dichloropropylene mg/L 0.0005 <0.0005 <0.0005 <0.0005 <0.0005

1,3-Dichloropropene, total mg/L 0.0005 <0.0005 <0.0005 <0.0005 <0.0005

Ethylbenzene mg/L 0.0005 0.14 MAC <0.0005 <0.0005 <0.0005 <0.0005

Hexane mg/L 0.001 <0.001 <0.001 <0.001 <0.001

Methyl Ethyl Ketone (2-Butanone) mg/L 0.005 <0.005 <0.005 <0.005 <0.005

Methyl Isobutyl Ketone mg/L 0.005 <0.005 <0.005 <0.005 <0.005

Methyl tert-butyl ether mg/L 0.002 <0.002 <0.002 <0.002 <0.002

Methylene Chloride mg/L 0.005 0.05 MAC <0.005 <0.005 <0.005 <0.005

Styrene mg/L 0.0005 <0.0005 <0.0005 <0.0005 <0.0005

1,1,1,2-Tetrachloroethane mg/L 0.0005 <0.0005 <0.0005 <0.0005 <0.0005

1,1,2,2-Tetrachloroethane mg/L 0.0005 <0.0005 <0.0005 <0.0005 <0.0005

Tetrachloroethylene mg/L 0.0005 0.01 MAC <0.0005 <0.0005 <0.0005 <0.0005

Toluene mg/L 0.0005 0.06 MAC <0.0005 <0.0005 <0.0005 <0.0005

1,1,1-Trichloroethane mg/L 0.0005 <0.0005 <0.0005 <0.0005 <0.0005

1,1,2-Trichloroethane mg/L 0.0005 <0.0005 <0.0005 <0.0005 <0.0005

Trichloroethylene mg/L 0.0005 0.005 MAC <0.0005 <0.0005 <0.0005 <0.0005

Trichlorofluoromethane mg/L 0.001 <0.001 <0.001 <0.001 <0.001

Vinyl Chloride mg/L 0.0002 0.001 MAC <0.0002 <0.0002 <0.0002 <0.0002

m/p-Xylene mg/L 0.0005 <0.0005 <0.0005 <0.0005 <0.0005

o-Xylene mg/L 0.0005 <0.0005 <0.0005 <0.0005 <0.0005

Xylenes, total mg/L 0.0005 0.09 MAC <0.0005 <0.0005 <0.0005 <0.0005
NOTES
MRL Minimum Reportable Limit ODWS Ontario Drinking Water Standards (2006)
MAC Maximum Acceptable Concentration NA Not Analysed
AO Aesthetic Objective UNDERLINE Parameter level above ODWS
OG Operational Guideline Italics Notify Medical Officer of Health

BOLD Parameter level above D-5-5 maximum treatability limits

TW-2

29.05.2023

Table 1B
Summary of Supply Well Water Quality - Volatile Organic Compounds

Hydrogeological Assessment and Terrain Analysis - Proposed Mix Use Development 
5969 Ottawa Street, Richmond, Ontario

LRL File No. 210341

25.01.2023
Volatiles

Parameter Units MRL

Ontario Drinking Water 
Standards TW-1
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TW1 - August 2021 TW2 - May 2023
Analyzed Parameters Analyzed Parameters
TDS (mg/L) 814 TDS (mg/L) 718
Hardness(mg/L) 509 Hardness(mg/L) 478
alkalinity(mg/L) 269 alkalinity(mg/L) 274
pH (pH units) 7.8 pH (pH units) 7.7
Temperature °C 10 Temperature °C 10

Langelier Langelier
LSI = pH - pHs LSI = pH - pHs
pHs = (9.3 +A+B) - (C+D) Where A=  (Log10(TDS)-1)/10 = 0.19106244 pHs = (9.3 +A+B) - (C+D) Where A=  (Log10(TDS)-1)/10 = 0.185612

B= (-13.12*Log10(T°C+273)+34.55 = 2.382561966 B= (-13.12*Log10(T°C+273)+34.55= 2.382562
C= Log10(Hardness)-0.4 = 2.306717782 C= Log10(Hardness)-0.4 = 2.279428
D= Log10(Alkalinity) = 2.42975228 D= Log10(Alkalinity) = 2.437751

Ryznar Ryznar
RI=2pHs-pH RI=2pHs-pH

pHs= 7.137154 pHs= 7.150996
LSI= 0.662846 LSI= 0.549004
RI= 6.474309 RI= 6.601992

Table 2 
Langelier and Ryznar Calculations 

Hydrogeological Assessment and Terrain Analysis - Proposed Mix Use Development 
5969 Ottawa Street, Richmond, Ontario 

LRL File No. 210341
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Date: 21/08/2021 Technician: A. Kader
Well Number: TW1 Pump Depth (m BTC): --
Depth of Well (m BTC): 48.80 Start Time: 7:58 AM
Ground Surface Elev. (m): TBC End Time: 3:20 PM
Top of Casing Elev. (m): TBC Average Pump Rate (L/min): 40.0
Water Level before Pump In (m BTC) 2.96

Turbidity
Residual 
Chlorine Colour pH Conductivity

Total 
Dissolved 

(m BTC) (m) (L/min) (NTU) (mg/L) (TCU) (µs) (mg/L)
0.0 2.96 0.00 40.0
0.5 3.47 0.51 40.0
1.0 3.83 0.87 40.0
1.5 4.20 1.24 40.0
2.0 4.39 1.43 40.0
2.5 4.52 1.56 40.0
3.0 3.73 0.77 40.0
3.5 4.76 1.80 40.0
4.0 4.79 1.83 40.0
4.5 4.81 1.85 40.0
5.0 4.84 1.88 40.0
6.0 4.87 1.91 40.0
7.0 4.89 1.93 40.0
8.0 4.91 1.95 40.0
9.0 4.93 1.97 40.0
10.0 4.94 1.98 40.0
20.0 4.99 2.03 40.0
30.0 5.05 2.09 40.0 1.73 0.00 <0 7.74 1246 624
60.0 5.07 2.11 40.0 1.04 0.01 15 7.65 1244 619
90.0 5.08 2.12 40.0 1.04 0.01 146 7.67 1237 618
120.0 5.11 2.15 40.0 0.64 0.05 94 7.68 1240 621
150.0 5.11 2.15 40.0 0.40 0.03 134 7.51 1234 622
180.0 5.11 2.15 40.0 0.48 0.03 87 7.44 1235 621
240.0 5.12 2.16 40.0 0.51 0.06 82 7.52 1240 620
300.0 5.13 2.17 40.0 0.73 0.03 85 7.53 1236 617
360.0 5.13 2.17 40.0 0.68 0.00 21 7.49 1241 621

Recovery % Recovery
0 (360) 5.13 2.17 0.0

0.5 4.43 1.47 32.3
1.0 3.92 0.96 55.8
1.5 3.67 0.71 67.3
2.0 3.45 0.49 77.4
2.5 3.34 0.38 82.5
3.0 3.31 0.35 83.9
3.5 3.30 0.34 84.3
4.0 3.28 0.32 85.3
4.5 3.26 0.30 86.2
5.0 3.25 0.29 86.6
6.0 3.24 0.28 87.1
7.0 3.23 0.27 87.6
8.0 3.21 0.25 88.5
9.0 3.20 0.24 88.9
10.0 3.19 0.23 89.4
20.0 3.12 0.16 92.6
30.0 3.09 0.13 94.0
60.0 3.05 0.09 95.9

1 Time elapse from pump turning on or off.
BTC: Below Top of Casing
NM: Not Measured

TCB: To Be Confirmed

Table 3A
Hydrogeological Assessment and Terrain Analysis - Proposed Mix Use Development  - August 2021 Pumping Test Data

5969 Ottawa Street, Richmond, Ontario
LRL File No. 210341

Time1 

(min)
Water Level (Pump In) Drawdown Flow Rate

Field Parameters
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Date: 24/01/2023 Technician: A. Kader
Well Number: TW1 Pump Depth (m BTC): 44.20
Depth of Well (m BTC): 48.80 Start Time: 8:02 AM
Ground Surface Elev. (m): TBC End Time: 12:40 PM
Top of Casing Elev. (m): TBC Average Pump Rate (L/min): 40.0
Water Level before Pump In (m BTC) 3.39

Turbidity
Residual 
Chlorine Colour pH Conductivity

Total 
Dissolved 

(m BTC) (m) (L/min) (NTU) (mg/L) (TCU) (µs) (mg/L)
0.0 3.32 0.00 40.0
0.5 4.28 0.96 40.0
1.0 4.89 1.57 40.0
1.5 5.08 1.76 40.0
2.0 5.18 1.86 40.0
2.5 5.25 1.93 40.0
3.0 5.30 1.98 40.0
3.5 5.34 2.02 40.0
4.0 5.36 2.04 40.0
4.5 5.39 2.07 40.0
5.0 5.41 2.09 40.0
6.0 5.42 2.10 40.0
7.0 5.44 2.12 40.0
8.0 5.45 2.13 40.0
9.0 5.45 2.13 40.0
10.0 5.46 2.14 40.0
20.0 5.48 2.16 40.0
30.0 5.49 2.17 40.0
60.0 5.49 2.17 40.0 11.27 0.02 236 7.33 1603 804
90.0 5.48 2.16 40.0
120.0 5.47 2.15 40.0 4.6 0.02 124 7.24 1749 857
150.0 5.44 2.12 40.0
180.0 5.43 2.11 40.0 2.86 0.02 81 7.25 1497 752
210.0 5.43 2.11 40.0
240.0 5.42 2.10 40.0 3.23 0.02 52 7.46 1622 811

Recovery % Recovery
0 (490) 5.22 1.90 9.3

0.5 4.13 0.81 61.3

1 Time elapse from pump turning on or off.
BTC: Below Top of Casing
NM: Not Measured

TCB: To Be Confirmed

Table 3B
Hydrogeological Assessment and Terrain Analysis - Proposed Mix Use Development  - Janaury 2023 Pumping Test Data

5969 Ottawa Street, Richmond, Ontario
LRL File No. 210341

Time1 

(min)
Water Level (Pump In) Drawdown Flow Rate

Field Parameters
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Date: 25/01/2023 Technician: A. Kader
Well Number: TW1 Pump Depth (m BTC): 44.20
Depth of Well (m BTC): 48.80 Start Time: 8:00 AM
Ground Surface Elev. (m): TBC End Time: 4:10 PM
Top of Casing Elev. (m): TBC Average Pump Rate (L/min): 40.0
Water Level before Pump In (m BTC) 3.26

Turbidity
Residual 
Chlorine Colour pH Conductivity

Total 
Dissolved 

(m BTC) (m) (L/min) (NTU) (mg/L) (TCU) (µs) (mg/L)
0.0 3.29 0.00 40.0
0.5 4.38 1.09 40.0
1.0 4.62 1.33 40.0
1.5 4.80 1.51 40.0
2.0 4.91 1.62 40.0
2.5 4.99 1.70 40.0
3.0 5.05 1.76 40.0
3.5 5.09 1.80 40.0
4.0 5.12 1.83 40.0
4.5 5.15 1.86 40.0
5.0 5.17 1.88 40.0
6.0 5.20 1.91 40.0
7.0 5.23 1.94 40.0
8.0 5.25 1.96 40.0
9.0 5.26 1.97 40.0
10.0 5.27 1.98 40.0
20.0 5.29 2.00 40.0
30.0 5.30 2.01 40.0
60.0 5.32 2.03 40.0 4.35 0.01 72 7.64 1484 745
90.0 5.33 2.04 40.0
120.0 5.33 2.04 40.0 1.43 0.03 33 7.72 1499 753
150.0 5.36 2.07 40.0
180.0 5.33 2.04 40.0 1.09 0.02 17 7.68 1491 747
210.0 5.34 2.05 40.0
240.0 5.36 2.07 40.0 0.66 0.02 9 7.53 1527 761
300.0 5.31 2.02 40.0 0.43 0.02 7 7.45 1461 732
360.0 5.26 1.97 40.0 0.31 0.03 9 7.52 1453 725
420.0 5.25 1.96 40.0 0.33 0.02 7 7.53 1467 732
480.0 5.24 1.95 40.0 0.39 0.02 10 7.63 1426 714
490.0 5.22 1.93 40.0

Recovery % Recovery
0 (490) 5.22 1.93 0.0

0.5 4.13 0.84 56.5
1.0 3.67 0.38 80.3
1.5 3.58 0.29 85.0
2.0 3.54 0.25 87.0
2.5 3.51 0.22 88.6
3.0 3.50 0.21 89.4
3.5 3.48 0.19 90.2
4.0 3.46 0.17 91.2
4.5 3.45 0.16 91.7
5.0 3.44 0.15 92.2
6.0 3.42 0.13 93.3
7.0 3.41 0.12 94.0
8.0 3.40 0.11 94.6
9.0 3.39 0.09 95.1
10.0 3.38 0.09 95.3
20.0 3.32 0.03 98.4
30.0 3.31 0.02 99.0
60.0 -- -- --

1 Time elapse from pump turning on or off.
BTC: Below Top of Casing
NM: Not Measured

TCB: To Be Confirmed

Table 3C
Hydrogeological Assessment and Terrain Analysis - Proposed Mix Use Development  - Janaury 2023 Pumping Test Data

5969 Ottawa Street, Richmond, Ontario
LRL File No. 210341

Time1 

(min)
Water Level (Pump In) Drawdown Flow Rate

Field Parameters
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Date: 29/05/2023 Technician: J. Arthurs
Well Number: TW2 Pump Depth (m BTC): 49.94
Depth of Well (m BTC): 70.10 Start Time: 7:46 AM
Ground Surface Elev. (m): TBC End Time: 1:48 PM
Top of Casing Elev. (m): TBC Average Pump Rate (L/min): 40
Water Level before Pump In (m BTC) 3.19

Turbidity
Residual 
Chlorine Colour pH Conductivity

Total 
Dissolved 

(m BTC) (m) (L/min) (NTU) (mg/L) (TCU) (µs) (mg/L)
0.0 3.19 0.00 40.0
0.5 4.15 0.96 40.0
1.0 4.32 1.13 40.0
1.5 4.43 1.24 40.0
2.0 4.46 1.27 40.0
2.5 4.67 1.48 40.0
3.0 4.70 1.51 40.0
3.5 4.83 1.64 40.0
4.0 4.84 1.65 40.0
4.5 4.90 1.71 40.0
5.0 4.86 1.67 40.0
6.0 4.94 1.75 40.0
7.0 4.95 1.76 40.0
8.0 4.95 1.76 40.0
9.0 5.05 1.86 40.0
10.0 5.00 1.81 40.0
15.0 5.01 1.82 40.0
20.0 5.11 1.92 40.0 1.08
25.0 5.23 2.04 40.0
30.0 5.26 2.07 42.0 0.78 80
40.0 5.30 2.11 40.0
50.0 5.31 2.12 40.0 1.08 0.00 63
60.0 5.33 2.14 40.0 0.48 0.00 16
120.0 5.37 2.18 40.0 1.53 0.00 50
180.0 5.45 2.26 40.0 2.55 0.01 2
240.0 5.38 2.19 40.0 0.48 0.01 0.0
300.0 5.40 2.21 40.0 0.60 0.01 0.0
360.0 5.40 2.21 40.0 1.40 0.01 0.0

Recovery % Recovery
0 (360) 5.40 2.21 -0.2

0.5 3.66 0.47 78.7
1.0 3.79 0.60 72.8
1.5 3.63 0.44 80.0
2.0 3.51 0.32 85.5
2.5 3.47 0.28 87.3
3.0 3.45 0.26 88.2
3.5 3.42 0.23 89.6
4.0 3.41 0.22 90.2
4.5 3.39 0.20 90.9
5.0 3.85 0.66 70.1
6.0 3.36 0.17 92.3
7.0 3.35 0.16 92.7
8.0 3.34 0.15 93.2
9.0 3.33 0.14 93.7
10.0 3.32 0.13 94.1
15.0 3.29 0.10 95.5
20.0 3.27 0.08 96.4
25.0 3.25 0.06 97.3
30.0 3.25 0.06 97.3
40.0 3.24 0.05 97.7
50.0 3.23 0.04 98.2
60.0 3.22 -- 98.6

1 Time elapse from pump turning on or off.
BTC: Below Top of Casing
NM: Not Measured

TCB: To Be Confirmed

Table 3D
Hydrogeological Assessment and Terrain Analysis - Proposed Mix Use Development  - May 2023 Pumping Test Data

5969 Ottawa Street, Richmond, Ontario
LRL File No. 210341

Time1 

(min)
Water Level (Pump In) Drawdown Flow Rate

Field Parameters
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Tested By:  LRL Associates Ltd.
Test Date TW-1: 11-Aug-21
Test Date TW-2: 29-May-23

Well Cs - Static Cp - Pump* Cp - Cs Drawdown Pumping Rate
Sc - Specific 

Capacity
Qsc -Maximum 
Pumping Rate

Long Term 
Availability Qsc Qsc

mTOC mTOC (m) L/min L/sec/m L/min m3/day GPM (US) GPM (IMP)
TW-1 3.29 44.20 40.9 1.93 40.0 0.345 189.4 272.7 50.0 41.7
TW-2 3.19 49.94 46.8 2.26 40.0 0.295 184.8 266.1 48.8 40.6

Notes: `

Qsc Pumping rate with safety factor (SF) of 3 (L/min);
Cp – Cs Difference between pump level and static water level (m);
Sc Specific capacity (L/min/m); and
0.67
SF 3
Minimum Demand 3.450 m3/day

* Assumed
Greater than Minimum Demand
Less than Minimum Demand

TOC Top of Casing

Is a factor that compensates for the variation of the static water level due to 

Table 4
Specific Capacity and Longterm Availability

Hydrogeological Assessment and Terrain Analysis - Proposed Mix Use Development 
5969 Ottawa Street, Richmond, Ontario

LRL File No. 210341

SF
SCC

Qsc csp )(
.


 670
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Weather Station Ottawa

No. Topography Value Soil Value Cover Value Total Ground Cover Soil Type

Moisture 
Retention2  

(mm)

Moisture 
Surplus3 

(mm) Section Weighted
1 6,079          Flat 0.3 Clay Loam 0.2 Woodland 0.2 0.7 Closed Mature Forest 3 Silt Loam 400 301 210.7 142.7
2 2,897          Flat 0.3 Clay Loam 0.2 Cultivated Land 0.1 0.6 Moderately Rooted Crops 3 Silt Loam 200 318 190.8 61.6

Total 8,976          Total 204.3

2.  Area Available for Infiltration
Number of Lots n 1
Approximate footprint of house/garage H 453 m2

Approximate area of paved driveways d4 620 m2

Approximate Length of Road L 0 m
Approximate Width of Road w 0 m
Total Area of Property 8976 m2

Impervious Area 1073.3 m2

Roads l x w 0 m2

Driveway n x d 620 m2

Houses n x H 453 m2

Area available Infiltration A                      7,903 m2

3.  Nitrate Diluation Calculations
Nitrate Concentration of Infiltration Ci 0 mg/L
Site Infiltration Qi = A*PI 1614 m3

Daily Sewage Volume per Lot 5 Qd 3.45 m3

Maximum Yearly Sewage Volume (water) Qe=365*n*Qd 1259 m3

Nitrate Concentration in Sewage5 Ce 40 mg/L
Maximum Allowable Nitrate Concentration at Boundary Cm 10.0 mg/L
Increase in Nitrate Concentration at Boundaries C = (QeCe+QiCi)/(Qe+Qi) 17.53 mg/L

1 Table 2: Infiltration Factors, Hydrogical Technical Information Requirements for Land Development Applications , Ministry of the Energy and Environment, April 1995.

2
Thornthwaite and Mather’s (1957) Instructions and Tables for Computing Potential Evapotranspiration and the Water Balance.  

3 Moisture surplus for data for Ottawa ON (Environment Canada Meteorological Service of Canada, 2010).  

4 Area based on 10m long and 3m wide driveways

5 As per Technical Guideline for Individual On-Site Sewage Systems: Water Quality and Impact Risk Assessment , Ministry of the Energy and Environment, August 1996.

NOTES

Section 
Area (m2)

Infiltration Factor (IF)1 Moisture Surplus (MS)
Potential Infiltration (PI) 

(IF*MS) (mm)

Table 5A
Nitrate Attenuation Calculations

Hydrogeological Assessment and Terrain Study - Proposed Mix Use Development 
5969 Ottawa Street, Richmond, Ontario

LRL File No. 210341
1.  Potential  Infiltration 
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Weather Station Ottawa

No. Topography Value Soil Value Cover Value Total Ground Cover Soil Type

Moisture 
Retention2  

(mm)

Moisture 
Surplus3 

(mm) Section Weighted
1 6,079          Flat 0.3 Clay Loam 0.2 Woodland 0.2 0.7 Closed Mature Forest 3 Silt Loam 400 301 210.7 142.7
2 2,897          Flat 0.3 Clay Loam 0.2 Cultivated Land 0.1 0.6 Moderately Rooted Crops 3 Silt Loam 200 318 190.8 61.6

Total 8,976          Total 204.3

2.  Area Available for Infiltration
Number of Lots n 1
Approximate footprint of house/garage H 453 m2

Approximate area of paved driveways d4 620 m2

Approximate Length of Road L 0 m
Approximate Width of Road w 0 m
Total Area of Property 8976 m2

Impervious Area 1073.3 m2

Roads l x w 0 m2

Driveway n x d 620 m2

Houses n x H 453 m2

Area available Infiltration A                      7,903 m2

3.  Nitrate Diluation Calculations
Nitrate Concentration of Infiltration Ci 0 mg/L
Site Infiltration Qi = A*PI 1614 m3

Daily Sewage Volume per Lot 5 Qd 3.45 m3

Maximum Yearly Sewage Volume (water) Qe=365*n*Qd 1259 m3

Nitrate Concentration in Sewage5 Ce 20 mg/L
Maximum Allowable Nitrate Concentration at Boundary Cm 10.0 mg/L
Increase in Nitrate Concentration at Boundaries C = (QeCe+QiCi)/(Qe+Qi) 8.76 mg/L

1 Table 2: Infiltration Factors, Hydrogical Technical Information Requirements for Land Development Applications , Ministry of the Energy and Environment, April 1995.

2
Thornthwaite and Mather’s (1957) Instructions and Tables for Computing Potential Evapotranspiration and the Water Balance.  

3 Moisture surplus for data for Ottawa ON (Environment Canada Meteorological Service of Canada, 2010).  

4 Area based on 10m long and 3m wide driveways

5 As per Technical Guideline for Individual On-Site Sewage Systems: Water Quality and Impact Risk Assessment , Ministry of the Energy and Environment, August 1996.

NOTES

Section 
Area (m2)

Infiltration Factor (IF)1 Moisture Surplus (MS)
Potential Infiltration (PI) 

(IF*MS) (mm)

Table 5B
Nitrate Attenuation Calculations

Hydrogeological Assessment and Terrain Study - Proposed Mix Use Development 
5969 Ottawa Street, Richmond, Ontario

LRL File No. 210341
1.  Potential  Infiltration 
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ATTACHMENT I 
City Comments – October 2022  

  



Application D07-12-22-0046, 5969 Ottawa St 
First submission comments October 14, 2022 
 
Planning Comments 

- Fencing of the rail corridor seems to be required.  Can you please confirm that there is 
currently no fencing? Alternative fencing may be needed as the EIS would not be 
supportive of that fencing.   

- Please look to add trees to the grassed areas at the rear of the building and along 
Ottawa Street 

- Confirm garbage will be kept in the building as no exterior areas are shown 
- Lot area on zoning chart on Site Plan should identify the 1 ha plus not the lot area to be 

developed. 
Cheryl McWilliams 

Parks Planning –  
Parkland Dedication: 

a. The amount of parkland dedication that is required is to be calculated as per the City 
of Ottawa Parkland Dedication By-law No 2022-280. 

b. For Commercial or Industrial purposes the parkland requirement is calculated as 2% of 
the gross land area; “gross land area” means, for the purposes of this by-law, the lesser of 
the area defined as: c) For industrial or commercial redevelopment, the portion of 
property that is impacted by the proposed development; But not including any hazard 
lands or natural heritage features identified in the official plan, an approved Secondary 
Plan, or through an environmental impact study accepted by the City. 

c.  A survey or plan will be required identifying the portion of the site being developed for 
commercial uses (including parking, and interior roads servicing the commercial uses). 
Based on the survey details provided in the Planning Rationale the developable area is 
3,240 m2 (0.8 acres). 

d. Parks & Facilities Planning will be requesting Cash in lieu of parkland for this proposal, 
to be collected at registration of the site plan agreement. 

e. The value of the land will be determined by the City’s Realty Services Branch. The owner is responsible for any appraisal costs incurred by the City. 
f. Please note that the park comments above are preliminary and subject to change. Should 

the proposed land use changes during the course of the Site Plan Approval process, then 
the parkland dedication requirement be re-evaluated accordingly. 

Anissa McAlpine 
 
 
Environmental Comments 
 
After reviewing the provided documentation for 5969 Ottawa Street, I have no further concerns 
about potential environmental impacts from the proposed development. 
  
The major concern from the preconsultation notes was the presence of Blanding’s Turtle 
habitat. However, the applicant has sought out and acquired approval from the Ministry of the 



Environment, Conservation and Parks (see email dated November 8th, 2021, from Brooke 
Michell). 
The provided EIS clearly demonstrates that applicable setbacks will be followed and that there 
will be enhanced grass swales and fencing to limit the impacts of a large number of dogs on 
site. I accept its conclusion that there are likely to be no negative impacts from this 
development. 
  
While the site’s location in a heavily vegetated area obviates concerns about the urban that 
island effect I would still encourage the applicant to consider the addition of tree plantings in 
the enclosed dog run to help create a cooler microclimate and provide shade on hot days. 
  
Mark Elliott 
 
Engineering Comments 
 

A. List of Drawing(s): 
General 

Comments: 
A1. Please include a reference on the drawings to the Plan of Survey and include a 

note that references the horizontal and vertical datums that were used and tied 
into to complete the project. 

A2. The drawing included with the provided OSSO Septic Permit No. 21-035 shows a 
different tank and treatment unit location than the Civil drawings. Please 
confirm which layout is correct and update the drawings or Septic Permit, as 
required. 

 
General Notes, C001, prepared by LRL Engineering, LRL Project No.: 210341, dated July 27, 
2021, revision 01, dated November 25, 2021. 

Comments: 
A3. Section 5.2 of the Geotechnical Investigation dated October 2021, provides an 

allowable grade raise restriction. Please make note of the allowable grade raise 
restriction in the C001 notes or on C301. 
 

Erosion and Sediment Control Plan, C101, prepared by LRL Engineering, LRL Project No.: 
210341, dated July 27, 2021, revision 02, dated June 2, 2022. 

Comments: 
A4. Drawing C001 references a mud mat, and a gravel entrance is referenced in the 

‘During Construction’ notes on C101. Please show the location of mud 
mat/gravel entrance on C101.  

A5. Please remove references to any items not applicable to the site from the notes 
on the drawing. For example, references to ESC measures which aren’t proposed 
and references to infrastructure not existing or proposed on the site should be 
removed from the drawing notes.  



 
Demolition Plan, C102, prepared by LRL Engineering, LRL Project No.: 210341, dated July 27, 
2021, revision 02, dated June 2, 2022. 

No Comments. 
 
Site Development Plan, C201, prepared by LRL Engineering, LRL Project No.: 210341, dated July 
27, 2021, revision 02, dated June 2, 2022. 

No Comments. 
 
Grading and Drainage Plan, C301, prepared by LRL Engineering, LRL Project No.: 210341, dated 
July 27, 2021, revision 02, dated June 2, 2022. 

Comments: 
A6. Please display the benchmark location.  
A7. Please indicate the elevations of the underside of footing and top of foundation 

for the proposed building.  
A8. Section 5.1 of the Geotechnical Investigation dated October 2021, states that it is 

anticipated that the footings for the proposed building will be founded below 
the frost penetration depth on the native, undisturbed glacial till material. Based 
on the Borehole Logs for BH1, BH2, and BH3 provided in Appendix B of the 
Geotechnical Investigation, the glacial till material starts at 1.45m below ground 
surface. Section 6.1 of the Geotechnical Investigation notes that it’s anticipated 
that the max depth of excavation for the building will not extend below 1.5-
1.8m. Please confirm that the applicant is aware of the extent of excavation 
required and the limitations on the re-use of the excavated overlying material.  

A9. Please display the limits of the stormwater retention/ponding for the 5-year and 
100-year storm events.  

A10. Please include the pavement structure design information provided in the 
Geotechnical Investigation dated October 2021.  

A11. Adjacent to the west side of the building there are two rectangular hatched 
areas which are labelled on C201 as asphalt walking areas. The hatch used in 
these areas isn’t on the legend or labelled on C301. Please identify the hatch 
used in the legend or with a label. If the light duty asphalt is intended to extend 
into these two areas, please indicate that on C301.  

A12. Does the ‘Typical Stormwater Bio-Swale Cross-Section’ apply to the proposed 
new swale along the eastern property line? If so, please update the label on the 
swale along the eastern property line. If not, please provide a cross-section detail 
for that swale.  

A13. The drawing included with the provided OSSO Septic Permit No. 21-035 doesn’t 
appear to reflect the proposed Grading and Drainage Plan. Please confirm that 
the proposed grading and drainage in the vicinity of the proposed septic system 
have been accounted for in the design of the septic system, and that the 
proposed grading and drainage has accounted for the proposed septic system. 
For example, the proposed new swale along the eastern property line runs close 



to the proposed septic system distribution chamber and some of the pipes 
(C301). Please confirm that there’s no grading conflict at this location, and that 
the swale doesn’t impact the septic system frost protection at this location.  

A14. Please indicate the proposed slope away from the north, east, and south sides of 
the building.  

A15. Please indicate the proposed slopes in the grass area south of the 
building/parking lot.  

A16. Please indicate the proposed slope between the gravel diaphragm and the 
enhanced grass swale/bioretention facility.  

A17. Please verify the proposed slopes shown west and south of the bioretention 
facility. A spot check found different slopes than indicated.  

A18. For the proposed driveway, please include a reference to City of Ottawa 
Standard Detail Drawing S26, ‘Private Entrance Detail – Rural’. 

A19. As per the City of Ottawa Private Approach By-Law 2003-447, the maximum 
width of a private approach is 9m. It appears that the entrance exceeds 9m at 
the roadway edge. Please confirm and revise as required.  

A20. Bollards, or other means of preventing vehicle access, will need to be provided 
between areas with vehicle access and the proposed septic system leaching bed.  

A21. Please indicate the top of casing elevation for the well to confirm that the casing 
height (and air vent) are 40cm above the potential flood level. 
Note that a comment has been also made on the Hydrogeological Assessment 
and Terrain Analysis about this well casing requirement. 

A22. Please provide grading information in the vicinity of the well to confirm that the 
surface drainage will not collect or pond in the vicinity of the well (as per O.Reg. 
903, section 12.3). 
 

Stormwater Management & Servicing Plan, C601, prepared by LRL Engineering, LRL Project 
No.: 210341, dated July 27, 2021, revision 02, dated June 2, 2022. 

Comments: 
A23. Under the ‘Project Notes’ on the first drawing in the Robertson ‘Building 

Drawings Combined Set’, it’s noted that there will be downspouts for the roof 
drainage. Please indicate the downspout locations on the drawing.   

A24. Where the bioretention area outlets to the ROW, there is an existing hydro pole 
and guywire located near the proposed storm outlet pipe and associated rip rap.  
Please confirm that the stormwater outlet pipe and rip rap can be constructed 
while meeting any applicable setbacks from the hydro infrastructure.  

A25. The outlet invert of the proposed storm pipe discharging to the ROW is 93.33. 
It’s a 200mm diameter pipe, so the lowest pipe overt would be approximately 
93.53 at the outlet. Where the pipe crosses the property line, the ground 
elevation is shown as 93.49. Therefore, it appears the storm outlet pipe would 
be partially above the ground surface. Please confirm and revise as required.  

A26. The SWM Report and Site Servicing Brief includes specifications for the type and 
size of stone to be used in the gravel diaphragm border (e.g., washed stone 
between 3 and 10 mm in diameter) and specifications for each of the 



bioretention facility materials.  Please note the specifications for the material on 
a drawing or include a reference to where the information can be found in the 
SWM Report and Site Servicing Brief.  

A27. Please indicate the snow storage location.  
A28. There’s a label pointing to the eastern property line indicting an ‘Existing Natural 

Swale’. The Plan of Survey doesn’t appear to show an existing swale at this 
location. Please confirm.  

 
Pre-Development Watershed Plan, C701, prepared by LRL Engineering, LRL Project No.: 
210341, dated July 27, 2021, revision 02, dated June 2, 2022. 

No Comments. 
 

Post-Development Watershed Plan, C702, prepared by LRL Engineering, LRL Project No.: 
210341, dated July 27, 2021, revision 02, dated June 2, 2022. 

No Comments. 
 

Construction Detail Plan, C901, prepared by LRL Engineering, LRL Project No.: 210341, dated 
July 27, 2021, revision 02, dated June 2, 2022. 

No Comments. 
 

B. List of Report(s): 
Geotechnical Investigation, prepared by LRL Engineering, LRL File No.: 210341, dated October 
2021.  

Comments: 
A1. Section 2 of the report states that the site is approximately 800m2 in size. This 

doesn’t appear to match other project documents. Please confirm that this is 
correct.  

A2. Table 1 indicates the BH2 sample submitted for lab gradation analysis had 0% 
fine gravel. The Particle Size Analysis in Appendix D shows 8.9% fine gravel. 
Please confirm.  

A3. Table 3 indicates the USCS Group Symbol is CL for BH3, SS2. The Appendix D 
results indicate it is ML. Please clarify.  

A4. Section 4.8 states that the groundwater was measured upon completion of 
drilling and all boreholes were found to be dry. As per section 2.7 of the 
Geotechnical Investigation and Reporting Guidelines for Development 
Applications in the City of Ottawa, in lower permeability soils or rock, the 
groundwater level could take a week or more before stabilizing and shouldn’t 
not be recorded prematurely. Given the silt and clay content of the soil, please 
provide the rational for the decision to not install a piezometer and allow the 
groundwater level to stabilize before taking the groundwater level 
measurement.  

A5. Section 4.8 notes that groundwater levels can fluctuate with seasonal weather 
conditions and due to construction activities at or near the vicinity of the site. 



The proposed bioretention facility requires a minimum clearance of 1 m 
between the bottom of the LID measure and the seasonally high groundwater 
elevation (refer to the Stormwater Management Report and Servicing Brief, 
dated November 25, 2021).  Please provide sufficient information to confirm that 
the seasonally high groundwater elevation is not expected to be within 1m of 
the bottom of the bioretention area.  

A6. Section 5.2 states that the bearing capacity limits the allowable grade raise to 
2.5m. Is the bearing capacity this is based on specific to the undisturbed glacial 
till material? If so, what’s the allowable grade raise where the silt layer remains 
in place over the glacial till? 

A7. Section 5.9 provides the recommendations for whether permanent perimeter 
foundation drainage is required. Is foundation drainage proposed for this 
building? Section 5.4 states that the lateral earth pressure expression assumes 
that perimeter drainage system prevents the build-up of any hydrostatic 
pressure behind the foundation wall. If no foundation drainage is proposed, 
please make any required updates to the assumptions provided in section 5.4.  

A8. Table 4 indicates that the resistivity of the BH2 sample was 1,160 Ohm.cm. The 
Appendix D laboratory results indicate a resistivity of 116 Ohm.m. It appears 
there is a typo or conversion error. Please update Table 4.  

A9. Section 5.12 states that the measured soil resistivity falls within the “corrosive” 
range. Please include the recommendations associated with this finding.  

A10. Section 7.2 states that a typical value of 75 kPa for residential construction was 
assumed for the design load for the building. Do the Robertson ‘Building 
Drawings Combined Set’ included with the Site Plan Control application include 
the actual design load for the building? If not, please confirm that the 75 kPa for 
typical residential construction provides a conservative approximation for the 
proposed building use, given that it’s not only residential.  

A11. Please discuss in the report how the soil parameters presented in Table 5 were 
established. 

A12. Please provide a scaled plan showing the location of the slope, the significant 
features of the planned development (e.g., structures and paved areas), the 
locations of the cross-sections used to establish the slope geometry, and the 
locations of the cross-sections where the slope stability has been assessed.  
 

Hydrogeological Assessment and Terrain Analysis, prepared by LRL Engineering, LRL File No.: 
210341, dated September 22, 2021. 

Comments: 
A13. As discussed in section 5.1 of the report, the water quality sampling showed that 

the D-5-5 Maximum Concentration Considered Reasonably Treatable was 
exceeded for hardness, colour, and chloride. In addition, there was a ODWO 
exceedance for TDS, which doesn’t have a Maximum Concentration Considered 
Reasonably Treatable. Given the exceedances of the D-5-5 Maximum 
Concentration Considered Reasonably Treatable, it hasn’t been demonstrated 
that the proposed supply well is capable of supplying water of adequate quality 



for the proposed development. Consultation with a City Hydrogeologist and the 
City Senior Engineer on the file is required to discuss the hydrogeological 
concerns. Please contact Damien.Whittaker@ottawa.ca to set up a meeting. 

A14. As displayed on the Plan of Survey prepared by H.A. Ken Shipman Surveying Ltd., 
and dated July 19, 2021, the well is located within the floodplain. Although 
O.Reg. 903 doesn’t specifically prohibit the installation of a well in the floodplain, 
it’s not recommended. The following items are required: 

 The casing height (and air vent) must be 40cm above the potential flood 
level. 

 The well cap and vent must be floodproof. 
Note that a comment has been also made on the Grading and Drainage Plan to 
indicate the top of casing elevation of the well. 

A15. Please provide the Well Record for the supply well. 
A16. Please include a discussion of the Hydrogeologist’s assessment of whether the 

existing well is in conformance with O.Reg. 903.  
A17. Now that there are additional details about the proposed development 

available, please update section 2 of the report and Figure 3, as well as any other 
sections or figures which require updates based on available information.  

A18. In section 4, it’s stated that the inferred groundwater flow direction is east 
towards the North Castor River, and that the nearest open water body that flows 
into the North Castor River is approximately 1.1. km east of the site. It appears 
that this description doesn’t apply to this site.  Please update.  

A19. Section 4 states that test pits found a thin layer of topsoil over clay with varying 
sand and silt contents. The Appendix C Particle Size Analysis results indicate that 
silt is the primary material in all three samples submitted, with varying amounts 
of sand, clay, and gravel. Please confirm and update the soil descriptions as 
required.  

A20. Please include a discussion about any well quantity interference with 
neighbouring properties. 

A21. Please include a discussion of the field parameters tested.   
A22. In the table in section 5.2.2, is the ‘Maximum Drawdown’ value supposed to be 

2.17m instead of 2.13m?  Please confirm and update as required.  
A23. In section 6, the calculated daily sewage flow (1,550 L/d) is different than the 

daily design flow (5,250 L/day) calculated in the provided OSSO Septic Permit 
Application number 21-035. However, it appears that the daily design flow 
calculated for the Septic Permit may not reflect the currently proposed 
development. Please confirm and revise if required.  

A24. The current version of the plans indicates a building footprint of 453.25m2 and a 
paved driveway/parking area larger than the area noted in section 7.1. Please 
confirm the impervious areas, and update section 7.1 and the calculations as 
required.   

A25. The Table 4 Nitrate Attenuation Calculations use a daily sewage volume per lot 
of 1m3. Please provide an explanation of why the daily sewage design flow 
calculated in section 6 of the report (1.55m3/day) isn’t use in the calculation.  



A26. In the Appendix A Test Pit Logs, the soil descriptions of the layers where samples 
were collected don’t appear to reflect the results presented in the Appendix C 
Particle Size Analysis. Please confirm and update as required.  

A27. As per section 5.2.4 v) of the City’s Hydrogeological and Terrain Analysis 
Guidelines, the minimum required water quality sampling parameters for a Site 
Plan application are the Subdivision Package, as well as trace metals, and VOCs. 
Given that the pre-application consultation meeting occurred prior to when the 
City’s Guidelines came into effect, testing for trace metals and VOCs weren’t 
required for the Hydrogeological Assessment and Terrain Analysis dated 
September 22, 2021. Please note that this exception isn’t intended to set a 
precedent. Any additional hydrogeological assessment on this Site Plan Control 
application, and on future applications, are subject to the requirements of the 
City’s Hydrogeological and Terrain Analysis Guidelines, including the minimum 
water quality sampling parameters for Site Plans.  
 

Stormwater Management Report and Servicing Brief, prepared by LRL Engineering, LRL File 
No.: 210341, dated November 25, 2021. 

Comments: 
A28. Section 5.3.1, item 6), states that it is anticipated that a clearance exceeding 1m 

is achieved between the bottom of the LID measures and the expected 
groundwater level. Please note that Section 4.8 of the Geotechnical Investigation 
dated October 2021, notes that groundwater levels can fluctuate with seasonal 
weather conditions and due to construction activities at or near the vicinity of 
the site. Although groundwater wasn’t observed during the hydrogeological or 
geotechnical investigations, they were both completed August. Higher 
groundwater levels are typically expected during wet periods of the year, such as 
early spring. As per the bioretention facility fact sheet provided in Appendix C, a 
minimum of 1m separating the seasonally high water table and the bottom of 
the bioretention facility is required. Note that a comment has been also made on 
the Geotechnical Investigation to include the seasonally high groundwater 
elevation to be used for design. 

A29. Section 5.3.1 states that the proposed LID approaches will likely result in the 
targeted 80% TSS removal. It needs to be demonstrated that 80% TSS removal is 
achieved. Please provide additional information to demonstrate that the 
proposed LID approaches provide 80% TSS removal.  

A30. Based on the existing and proposed grades shown on the Grading and Drainage 
Plan, it appears that some of the runoff from 5949 Ottawa Street would flow 
southwest onto the site both pre and post development.  In the report, please 
discuss how the proposed development will affect the runoff from the 
neighbouring property and how the existing stormwater runoff from the 
adjacent site that crosses the property will be accommodated by the proposed 
stormwater management design.  

A31. Please make note of the calculated water demands and sanitary daily design flow 
in the report.  



A32. The proposed septic system design provided in Appendix E shows a different 
tank and treatment unit location than the drawing included with the provided 
OSSO Septic Permit No. 21-035. Please confirm which layout is correct and 
update as required.  
 

Rail Safety Study – VIA Rail Corridor Proximity, prepared by Hatch, dated June 28, 2021. 
Comments: 
A33. As per section 3.7.1 of the Guidelines for New Development in Proximity to 

Railway Operations, all new residential developments in proximity to railway 
corridors must include a 1.83m high chainlink fence along the entire mutual 
property line. Figure A2 shows that there is an existing fence along the rail 
corridor at the at-grade crossing at the south end of the property. Does this 
existing fence continue along the entire mutual property line? 
If not, please discuss if the requirement for a fence is applicable to this site. Note 
that the mutual property line is within the floodplain, and any work proposed 
within the floodplain is subject to approval from RVCA and would also need to be 
addressed in the EIS which is subject to MECP approval.  Depending on VIA Rail 
and floodplain regulatory requirements, it may be preferable to propose any 
required fencing outside of the floodplain.  

A34. As per section 3.2 of the Guidelines for New Development in Proximity to 
Railway Operations, consultation with the railway is required. Please provide 
confirmation that the railway has been consulted and has concurred with the 
findings of the Rail Safety Study.  

A35. The Rail Safety Study must be stamped and sealed by a Professional Engineer. 
 

C. Additional Comments: 
C1. Fire routes are to be designated by By-law for Fire Services to establish them as a 

legal fire route. Please complete the attached Application for a Fire Route 
Designation form and send to fireroutes@ottawa.ca in order to add the fire 
route to the By-law. The form must be filled out by the applicant/agent of the 
property as well as the property owner. Please cc the file lead 
(Cheryl.McWilliams@ottawa.ca ) and Damien.Whittaker@ottawa.ca  as 
confirmation that the form has been submitted.  

C2. Due to the industrial zoning of the site, an ECA application is required for the 
proposed stormwater management works, even without a proposed direct 
discharge to a watercourse. It may be possible for the proposed stormwater 
management works to be approved under the City’s Transfer of Review (ToR) 
ECA, instead of a direct submission ECA. A ToR ECA has a quicker approval time 
than a direct submission ECA. A request can be made to the City 
(Damien.Whittaker@ottawa.ca) to consider a Transfer of Review (ToR) ECA for 
stormwater works for this private property, instead of the direct submission ECA. 
This is subject to approval by the City and MECP. If proceeding with a direct 



submission ECA, after all comments are resolved, please provide the draft ECA 
application for the City to review prior to submission to MECP. 

C3. Please note that as per section 4.4.2 of MECP’s Procedure D-5-5, warning clauses 
will need to be registered on title due to the water quality exceedances of the 
ODWO for sodium and hardness: “In cases where raw water sodium levels 
exceed 20 mg/L, warning clauses should be addressed to people on sodium 
restricted diets and should be registered on title. In addition, if water softening is 
utilized to reduce hardness, a warning should be registered on the title with a 
recommendation that a separate tap, which by-passes the softener, be installed 
to supply un-softened drinking water.”. 
Warning clauses will also need to be registered on title for any other water 
treatment equipment required due to exceedances of the ODWO. 

C4. Please note that later in the Site Plan Control process (prior to Site Plan 
approval), information on the proposed exterior lighting design will need to be 
provided. The location of the fixtures, fixture types (make, model, and part 
number), and the mounting heights will need to be submitted. A Site Lighting 
Certificate prepared by a qualified Professional Engineer, licensed in the Province 
of Ontario, will be also required. The Certificate must state that the exterior site 
lighting has been designed to meet the following criteria: 

 It must be designed using only fixtures that meet the criteria for full cut-
off (sharp cut-off) classification, as recognized by the Illuminating 
Engineering Society of North America (IESNA or IES). 

 and it must result in minimal light spillage onto adjacent properties. As a 
guideline, 0.5 fc is normally the maximum allowable spillage. 

C5. Mapping of the 1 in 350-year floodplain is not yet available for this property 
(http://ottawa.ca/floodplainmaps), but it is anticipated that portions of this 
proposed development will be within the 1 in 350-year floodplain. The area 
between the 1 in 100-year floodplain and the 1 in 350-year floodplain is defined 
as the climate change flood vulnerable area. Unlike the 1 in 100-year floodplain 
maps, the 1 in 350-year floodplain maps are not presently used to define or 
control limits of development. This comment is provided for information 
purposes to provide advance notice that once the 1 in 350-year floodplain 
mapping is available, it may show that this proposed development is within the 
climate change flood vulnerable area.  

 
Please consider these comments in combination with comments you receive from other 
technical groups, agencies, and the public.   
 
Chris Reist 
 
ViaRail Comments – link for contact/submisisons is  https://railrequest.viarail.ca/ 
 



The Applicant must submit engineering drawings signed and sealed by a certified professional. 
The engineering drawings will be reviewed by an engineering firms designated by VIA at the 
Applicant’s expenses. 
The Applicant must also submit locates to VIA. The locates must be submitted to VIA 
electronically and physically. 
The Applicant must meet the following requirements: 
         Transport Canada: 
         Railway Safety Act, Part III, Sections 24 and 25. 
         For Clearance: 
         Railway Right of Way Access Control Policy; 
         Wire Crossings and Proximities Regulations – C.R.C., c. 1195; 
         Standards Respecting Railway Clearances – TC E-05; 
         Notice of Railway Works Regulations, a copy of the notice must be sent to VIA. 
         For pipelines or other utilities crossings under railways: 
         Standards Respecting Pipeline Crossings Under Railways – TC E-10. 
         Traffic control near a railways: 
         Circular 13 Railway Association of Canada 
  
      For Grade Crossings: 
         Grade Crossings Regulations; 
         The provisions that must be adhered to with respect to the creation of new entrance 
ways or intersecting roads from the nearest rail.   Reference GCR Sub-Section 101(1) and Grade 
Crossings Standards Article 11. 
         Grade Crossings Standards; 
         Transport Canada Standard for LED Signals Modules at Highway/Railway Grade 
Crossings – TC E-14; 
         Minimum Railway/Road Crossing Sightline Requirements for All Grade Crossings Without 
Automatic Warning Devices – G4-A. 
         The requirements surrounding sightlines, of which any construction or activities (Duplex 
development) on the property or new properties must ensure they do not obstruct the 
required minimum grade crossing sightlines. (reference Section 21 of the GCR). 
  
         Canadian Standards Association: 
         CAN/CSA C22.3 No. 1 – Overhead Systems; 
         CAN/CSA C22.3 No. 7 - Underground Systems; 
         CAN/CSA Z662 – Oil and Pipeline Systems; 
         CAN/CSA-B137.4 - Polyethylene Piping Systems for Gas Services. 
         VIA: 
         Buried Signal and Communication Guidelines; 
         Guidelines for New Development; 
         guidance which the Federation of Canadian Municipalities (FCM) has created on this topic 
specifically, you can find their guidance within the following link: Guidelines for New 
Development in Proximity to Railway Operations. 



         Adjacent landowners, buildings and overhead structures are not allowed to drain or 
modify existing drainage ways to divert water onto railway property without a hydraulic study 
and approval of the VIA Rail Infrastructure Department; 
         All loads must be in compliance with Cooper E90; 
  
         The Federation of Canadian Municipalities and the Railway Association of Canada: 
         Guidelines for New Development in Proximity to Railway Operations. 
         Other: 
         Proper fencing must be included or planned to be installed in order to avoid any 
trespassing or intrusions into the VIA right-of-way; 
         All fence maintenance will be done on the Applicant expense. 
In addition, the Applicant must comply with the following areas of concern for which VIA 
request information, reassurances and/or commitments with regards to the application: 
      Utilities: 
         Electrical and Gas Supply 
VIA would like assurances from the City and the Applicant that the new development will not 
negatively impact on the capacity, availability, stability of the supply and future growth 
capability thereof. 
         Communications 
VIA would like assurances from the City and the Applicant, that the new development will not 
impact VIA’s operations as a result of potential alterations to the existing cellphone towers or 
any other fibre-optic infrastructures supplying the VIA station and property. 
  
      Water & Wastewater: 
         Drainage Sanitary/Storm 
VIA would like assurances that the new development will not limit or interfere with its 
operations, specifically the main sanitary drainage that runs South-to-North from the Train 
Yards, through VIA’s property towards the proposed development. Refer to the blue dashed 
line of Exhibit A, attached to this letter. 
         Water supply 
VIA would like assurances that the new development will not affect the supply and water 
pressure that is provided for the station. 
  
      Construction Disturbances: 
         VIA requests a copy of the Pedestrian study (from New Development to LRT). 
         VIA is concerned by the flow of people that will go through our premises (either interior 
or exterior) to access the LRT station. 
         Station access (vehicle traffic) 
Confirmation that the New Development access/exits, and traffic volumes will not affect or 
interfere VIA traffic circulation between Tremblay Rd and the Station parking. VIA also needs 
confirmation that Avenue L (yellow dotted line shown on Exhibit A), as well as the access to it, 
will be kept for our operations and upcoming growth. 
  



         Neighbour Relationships: 
         VIA requests the Applicant’s monitoring and management plan of the impacts of its 
construction, including but not limited to: 
         Air contaminants / Dust pollution; 
         Noise pollution / Working hours; 
         Existing conditions; 
         and the impacts of vibrations. 
         VIA requests the Applicant's communication and management plan for future tenants 
and or owners of the project with respect to VIA’s active train station nearby, that may produce 
one or more of, but not limited to, the following: emission of noise, dust, vibration, fumes, 
odours and other gaseous or non-gaseous emissions that may affect the enjoyment of the 
development for which VIA shall not be held responsible. 
  
VIA requests the Applicant’s commitment to making all efforts not to interfere with VIA’s 
operations, VIA’s track infrastructure or use of VIA property. When in the vicinity of VIA 
property or Railway right-of-way, VIA requests the Applicant commitment to comply with and 
conform to all VIA, Department of Transport and Canadian Transportation Agency rules and 
regulations, or any other authority having jurisdiction. 
  
When and where the City’s or the Applicant’s actions, whether direct or indirect, negatively 
impact any of the above, VIA’s operations, and or VIA’s property, VIA wants assurances from 
the City and the Applicant that they will take all necessary and possible steps to mitigate or 
eliminate those impacts. 
  
In light of our requests, VIA requires the City and the Applicant to indemnify VIA against any 
and all claims, damages or proceedings (including legal costs and other costs and expenses) that 
may arise in relation to the non-compliance to any condition contained in this letter. 
  
Should you have any questions or concerns, please feel free to contact the undersigned. 
  
Sincerely, 

 
Paul Charbachi 
Infrastructure Engineer 
M: 514-607-5833 
Paul_Charbachi@viarail.ca 
  
  
RVCA Comments – The RVCA has reviewed the above noted Site Plan Control application for a kennel, 
workshop and caretaker’s residence on part of the property and have no objections. 
  
Eric Lalande 
 



Enbridge – see separate email 
 
 
Rogers – from 
Mohammed Ali Khan 
Rogers Communications 
475 Richmond Rd 
Ottawa, Ontario, M1P 4Z3 
Phone: 416-627-9363 
Email: MohammedAli.Khan@rci.rogers.com 
 
Comments received: 
Mostly concerned with one aspect of this development proposal: servicing, 
 
Additional comments: 
Rogers has no comment or concerns regarding this circulation. Please contact Graham 
Winn at 613-216-4452 or e-mail at graham.winn@rci.rogers.com for Rogers Site 
Servicing if approved, or if you require additional information. Regards 
 



 

 
 

ATTACHMENT II 
Ottawa Septic System Office –  
Permit and Design Application  

  





































 

 
 

ATTACHMENT III 
Laboratory Certificate of Analysis - Water 

  



www.paracellabs.com

1-800-749-1947

Ottawa, ON, K1G 4J8

300 - 2319 St. Laurent Blvd

Attn: Devin Clouthier

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 #: 2130209

Order Date: 20-Jul-2021 

    Report Date: 23-Jul-2021 

Client PO:  

Custody:    14477 

Project: 210341

2130209-01 SA-1

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:
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Laboratory Director

Dale Robertson, BSc



 Order #: 2130209

Project Description: 210341

Certificate of Analysis

Client:

Report Date: 23-Jul-2021

Order Date: 20-Jul-2021 

Client PO:  

LRL Associates Ltd.

Analysis Summary Table

Analysis Method Reference/Description Extraction Date Analysis Date

EPA 310.1 - Titration to pH 4.5 22-Jul-21 22-Jul-21Alkalinity, total to pH 4.5

EPA 351.2 - Auto Colour 21-Jul-21 21-Jul-21Ammonia, as N

EPA 300.1 - IC 21-Jul-21 21-Jul-21Anions

SM2120 - Spectrophotometric 21-Jul-21 21-Jul-21Colour

EPA 9050A- probe @25 °C 22-Jul-21 22-Jul-21Conductivity

MOE E3247B - Combustion IR, filtration 22-Jul-21 22-Jul-21Dissolved Organic Carbon

MOE E3407 21-Jul-21 22-Jul-21E. coli

SM 9222D 21-Jul-21 22-Jul-21Fecal Coliform

SM 9215C 20-Jul-21 22-Jul-21Heterotrophic Plate Count

EPA 200.8 - ICP-MS 21-Jul-21 21-Jul-21Metals, ICP-MS

EPA 150.1 - pH probe @25 °C 22-Jul-21 22-Jul-21pH

EPA 420.2 - Auto Colour, 4AAP 21-Jul-21 21-Jul-21Phenolics

Hardness as CaCO3 21-Jul-21 21-Jul-21Hardness

SM 4500SE - Colourimetric 21-Jul-21 21-Jul-21Sulphide

SM 5550B - Colourimetric 22-Jul-21 22-Jul-21Tannin/Lignin

MOE E3407 21-Jul-21 22-Jul-21Total Coliform

SM 2540C - gravimetric, filtration 22-Jul-21 22-Jul-21Total Dissolved Solids

EPA 351.2 - Auto Colour, digestion 21-Jul-21 22-Jul-21Total Kjeldahl Nitrogen

SM 2130B - Turbidity meter 21-Jul-21 21-Jul-21Turbidity

Page 2 of 7



 Order #: 2130209

Project Description: 210341

Certificate of Analysis

Client:

Report Date: 23-Jul-2021

Order Date: 20-Jul-2021 

Client PO:  

LRL Associates Ltd.

Client ID: SA-1 - - -

Sample Date: ---20-Jul-21 12:30

2130209-01 - - -Sample ID:

MDL/Units Drinking Water - - -

Microbiological Parameters

E. coli ---ND1 CFU/100 mL

Fecal Coliforms ---ND1 CFU/100 mL

Total Coliforms ---131 CFU/100 mL

Heterotrophic Plate Count ---19010 CFU/mL

General Inorganics

Alkalinity, total ---2745 mg/L

Ammonia as N ---0.130.01 mg/L

Dissolved Organic Carbon ---0.70.5 mg/L

Colour ---252 TCU

Conductivity ---15605 uS/cm

Hardness ---532 mg/L

pH ---7.70.1 pH Units

Phenolics ---<0.0010.001 mg/L

Total Dissolved Solids ---87410 mg/L

Sulphide ---<0.020.02 mg/L

Tannin & Lignin ---<0.10.1 mg/L

Total Kjeldahl Nitrogen ---0.20.1 mg/L

Turbidity ---7.90.1 NTU

Anions

Chloride ---2671 mg/L

Fluoride ---0.30.1 mg/L

Nitrate as N ---<0.10.1 mg/L

Nitrite as N ---<0.050.05 mg/L

Sulphate ---991 mg/L

Metals

Calcium ---1260.1 mg/L

Iron ---0.70.1 mg/L

Magnesium ---52.70.2 mg/L

Manganese ---0.0180.005 mg/L

Potassium ---9.10.1 mg/L

Sodium ---1150.2 mg/L
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 Order #: 2130209

Project Description: 210341

Certificate of Analysis

Client:

Report Date: 23-Jul-2021

Order Date: 20-Jul-2021 

Client PO:  

LRL Associates Ltd.

Method Quality Control: Blank

 Analyte Result
Reporting

Limit Units

Source

Result %REC

%REC

Limit RPD

RPD

Limit Notes 

Anions

Chloride ND 1 mg/L

Fluoride ND 0.1 mg/L

Nitrate as N ND 0.1 mg/L

Nitrite as N ND 0.05 mg/L

Sulphate ND 1 mg/L

General Inorganics

Alkalinity, total ND 5 mg/L

Ammonia as N ND 0.01 mg/L

Dissolved Organic Carbon ND 0.5 mg/L

Colour ND 2 TCU

Conductivity ND 5 uS/cm

Phenolics ND 0.001 mg/L

Total Dissolved Solids ND 10 mg/L

Sulphide ND 0.02 mg/L

Tannin & Lignin ND 0.1 mg/L

Total Kjeldahl Nitrogen ND 0.1 mg/L

Turbidity ND 0.1 NTU

Metals

Calcium ND 0.1 mg/L

Iron ND 0.1 mg/L

Magnesium ND 0.2 mg/L

Manganese ND 0.005 mg/L

Potassium ND 0.1 mg/L

Sodium ND 0.2 mg/L

Microbiological Parameters

E. coli ND 1 CFU/100 mL

Fecal Coliforms ND 1 CFU/100 mL

Total Coliforms ND 1 CFU/100 mL

Heterotrophic Plate Count ND 10 CFU/mL
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 Order #: 2130209

Project Description: 210341

Certificate of Analysis

Client:

Report Date: 23-Jul-2021

Order Date: 20-Jul-2021 

Client PO:  

LRL Associates Ltd.

Method Quality Control: Duplicate

 Analyte Result

Reporting

Limit Units

Source

Result %REC

%REC

Limit RPD

RPD

Limit Notes 

Anions

Chloride 129 1 mg/L 129 100.2

Fluoride 0.74 0.1 mg/L 0.74 101.1

Nitrate as N ND 0.1 mg/L ND 10NC

Nitrite as N ND 0.05 mg/L ND 10NC

Sulphate 48.8 1 mg/L 49.0 100.3

General Inorganics

Alkalinity, total 270 5 mg/L 274 141.4

Ammonia as N 0.306 0.01 mg/L 0.299 17.72.4

Dissolved Organic Carbon 2.0 0.5 mg/L 2.2 377.8

Colour 25 2 TCU 25 120.0

Conductivity 1540 5 uS/cm 1560 51.8

pH 7.6 0.1 pH Units 7.7 3.30.1

Phenolics ND 0.001 mg/L ND 10NC

Total Dissolved Solids 80.0 10 mg/L 74.0 107.8

Sulphide ND 0.02 mg/L ND 10NC

Tannin & Lignin ND 0.1 mg/L ND 11NC

Total Kjeldahl Nitrogen 0.38 0.1 mg/L 0.40 165.4

Turbidity 8.2 0.1 NTU 7.9 103.6

Metals

Calcium 9.0 0.1 mg/L 9.1 200.8

Iron ND 0.1 mg/L ND 20NC

Magnesium 2.0 0.2 mg/L 2.0 200.9

Manganese ND 0.005 mg/L ND 20NC

Potassium 0.7 0.1 mg/L 0.7 202.3

Sodium 16.9 0.2 mg/L 17.4 202.8

Microbiological Parameters

E. coli ND 1 CFU/100 mL ND 30NC

Fecal Coliforms 4 1 CFU/100 mL 6 30 BAC0440.0

Total Coliforms ND 1 CFU/100 mL ND 30NC

Heterotrophic Plate Count ND 10 CFU/mL ND 30NC
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 Order #: 2130209

Project Description: 210341

Certificate of Analysis

Client:

Report Date: 23-Jul-2021

Order Date: 20-Jul-2021 

Client PO:  

LRL Associates Ltd.

Method Quality Control: Spike

 Analyte Result
Reporting

Limit Units
Source

Result
%REC

%REC

Limit
RPD

RPD

Limit Notes 

Anions

Chloride 139 129 95.5 77-123mg/L1

Fluoride 1.63 0.74 88.2 79-121mg/L0.1

Nitrate as N 1.02 ND 102 79-120mg/L0.1

Nitrite as N 1.01 ND 101 84-117mg/L0.05

Sulphate 58.0 49.0 89.9 74-126mg/L1

General Inorganics

Ammonia as N 0.541 0.299 96.8 81-124mg/L0.01

Dissolved Organic Carbon 11.9 2.2 96.6 60-133mg/L0.5

Phenolics 0.027 ND 107 69-132mg/L0.001

Total Dissolved Solids 94.0 ND 94.0 75-125mg/L10

Sulphide 0.50 ND 101 79-115mg/L0.02

Tannin & Lignin 1.1 ND 105 71-113mg/L0.1

Total Kjeldahl Nitrogen 2.39 0.40 99.1 81-126mg/L0.1

Metals

Calcium 18700 9100 96.3 80-120mg/L0.1

Iron 2560 17.9 102 80-120mg/L0.1

Magnesium 11400 2050 93.4 80-120mg/L0.2

Manganese 53.6 2.37 102 80-120mg/L0.005

Potassium 10600 740 98.2 80-120mg/L0.1

Sodium 25100 17100 80.3 80-120mg/L0.2
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 Order #: 2130209

Project Description: 210341

Certificate of Analysis

Client:

Report Date: 23-Jul-2021

Order Date: 20-Jul-2021 

Client PO:  

LRL Associates Ltd.

Qualifer Notes:

Login Qualifers :

Sample - Filtered and preserved by Paracel upon receipt at the laboratory - Metals preserved in the lab 

Applies to samples:  SA-1

Sample Qualifers :

 QC Qualifers :

Duplicate QC data falls within method prescribed 95% confidence limits.BAC04 :

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

NC: Not Calculated
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www.paracellabs.com

1-800-749-1947

Ottawa, ON, K1G 4J8

300 - 2319 St. Laurent Blvd

Attn: Abdul Kader Alhaj

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 #: 2133418

Order Date: 11-Aug-2021 

    Report Date: 17-Aug-2021 

Client PO:  

Custody:    15679 

Project: 210341

2133418-01 5969 Ottawa St. - Supply well 3 hr

2133418-02 5969 Ottawa St. - Supply well 6 hr

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

Lab Supervisor

Mark Foto, M.Sc.



 Order #: 2133418

Project Description: 210341

Certificate of Analysis

Client:

Report Date: 17-Aug-2021

Order Date: 11-Aug-2021 

Client PO:  

LRL Associates Ltd.

Analysis Summary Table

Analysis Method Reference/Description Extraction Date Analysis Date

EPA 310.1 - Titration to pH 4.5 12-Aug-21 12-Aug-21Alkalinity, total to pH 4.5

EPA 351.2 - Auto Colour 13-Aug-21 13-Aug-21Ammonia, as N

EPA 300.1 - IC 12-Aug-21 12-Aug-21Anions

SM2120 - Spectrophotometric 12-Aug-21 12-Aug-21Colour

EPA 9050A- probe @25 °C 12-Aug-21 12-Aug-21Conductivity

MOE E3247B - Combustion IR, filtration 12-Aug-21 12-Aug-21Dissolved Organic Carbon

MOE E3407 12-Aug-21 13-Aug-21E. coli

SM 9222D 12-Aug-21 13-Aug-21Fecal Coliform

SM 9215C 12-Aug-21 12-Aug-21Heterotrophic Plate Count

EPA 200.8 - ICP-MS 12-Aug-21 12-Aug-21Metals, ICP-MS

EPA 150.1 - pH probe @25 °C 12-Aug-21 12-Aug-21pH

EPA 420.2 - Auto Colour, 4AAP 12-Aug-21 12-Aug-21Phenolics

Hardness as CaCO3 12-Aug-21 12-Aug-21Hardness

SM 4500SE - Colourimetric 17-Aug-21 17-Aug-21Sulphide

SM 5550B - Colourimetric 13-Aug-21 13-Aug-21Tannin/Lignin

MOE E3407 12-Aug-21 13-Aug-21Total Coliform

SM 2540C - gravimetric, filtration 13-Aug-21 16-Aug-21Total Dissolved Solids

EPA 351.2 - Auto Colour, digestion 12-Aug-21 12-Aug-21Total Kjeldahl Nitrogen

SM 2130B - Turbidity meter 12-Aug-21 12-Aug-21Turbidity
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 Order #: 2133418

Project Description: 210341

Certificate of Analysis

Client:

Report Date: 17-Aug-2021

Order Date: 11-Aug-2021 

Client PO:  

LRL Associates Ltd.

Client ID: 5969 Ottawa St. - 

Supply well 3 hr

5969 Ottawa St. - 

Supply well 6 hr
- -

Sample Date: --11-Aug-21 14:1011-Aug-21 11:10

2133418-01 2133418-02 - -Sample ID:

MDL/Units Drinking Water Drinking Water - -

Microbiological Parameters

E. coli --NDND1 CFU/100 mL

Fecal Coliforms --NDND1 CFU/100 mL

Total Coliforms --NDND1 CFU/100 mL

Heterotrophic Plate Count --12028010 CFU/mL

General Inorganics

Alkalinity, total --2692695 mg/L

Ammonia as N --0.120.120.01 mg/L

Dissolved Organic Carbon --1.91.80.5 mg/L

Colour --30212 TCU

Conductivity --153015505 uS/cm

Hardness --509514 mg/L

pH --7.87.80.1 pH Units

Phenolics --0.0010.0010.001 mg/L

Total Dissolved Solids --81479610 mg/L

Sulphide --<0.02<0.020.02 mg/L

Tannin & Lignin --<0.1<0.10.1 mg/L

Total Kjeldahl Nitrogen --0.10.20.1 mg/L

Turbidity --4.95.20.1 NTU

Anions

Chloride --2642661 mg/L

Fluoride --0.40.40.1 mg/L

Nitrate as N --<0.1<0.10.1 mg/L

Nitrite as N --<0.05<0.050.05 mg/L

Sulphate --82821 mg/L

Metals

Calcium --1241250.1 mg/L

Iron --0.50.50.1 mg/L

Magnesium --48.449.40.2 mg/L

Manganese --0.0160.0160.005 mg/L

Potassium --8.18.50.1 mg/L

Sodium --1111140.2 mg/L
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 Order #: 2133418

Project Description: 210341

Certificate of Analysis

Client:

Report Date: 17-Aug-2021

Order Date: 11-Aug-2021 

Client PO:  

LRL Associates Ltd.

Method Quality Control: Blank

 Analyte Result
Reporting

Limit Units

Source

Result %REC

%REC

Limit RPD

RPD

Limit Notes 

Anions

Chloride ND 1 mg/L

Fluoride ND 0.1 mg/L

Nitrate as N ND 0.1 mg/L

Nitrite as N ND 0.05 mg/L

Sulphate ND 1 mg/L

General Inorganics

Alkalinity, total ND 5 mg/L

Ammonia as N ND 0.01 mg/L

Dissolved Organic Carbon ND 0.5 mg/L

Colour ND 2 TCU

Conductivity ND 5 uS/cm

Phenolics ND 0.001 mg/L

Total Dissolved Solids ND 10 mg/L

Sulphide ND 0.02 mg/L

Tannin & Lignin ND 0.1 mg/L

Total Kjeldahl Nitrogen ND 0.1 mg/L

Turbidity ND 0.1 NTU

Metals

Calcium ND 0.1 mg/L

Iron ND 0.1 mg/L

Magnesium ND 0.2 mg/L

Manganese ND 0.005 mg/L

Potassium ND 0.1 mg/L

Sodium ND 0.2 mg/L

Microbiological Parameters

E. coli ND 1 CFU/100 mL

Fecal Coliforms ND 1 CFU/100 mL

Total Coliforms ND 1 CFU/100 mL

Heterotrophic Plate Count ND 10 CFU/mL
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 Order #: 2133418

Project Description: 210341

Certificate of Analysis

Client:

Report Date: 17-Aug-2021

Order Date: 11-Aug-2021 

Client PO:  

LRL Associates Ltd.

Method Quality Control: Duplicate

 Analyte Result

Reporting

Limit Units

Source

Result %REC

%REC

Limit RPD

RPD

Limit Notes 

Anions

Chloride 264 5 mg/L 266 100.7

Fluoride 0.35 0.1 mg/L 0.36 103.0

Nitrate as N ND 0.1 mg/L ND 10NC

Nitrite as N ND 0.05 mg/L ND 10NC

Sulphate 83.9 1 mg/L 82.4 101.8

General Inorganics

Alkalinity, total 263 5 mg/L 269 142.3

Ammonia as N 0.267 0.01 mg/L 0.267 17.70.0

Dissolved Organic Carbon 1.9 0.5 mg/L 2.2 3716.8

Colour 20 2 TCU 21 124.9

Conductivity 1530 5 uS/cm 1550 51.4

pH 7.7 0.1 pH Units 7.8 3.30.1

Phenolics 0.001 0.001 mg/L 0.001 108.0

Total Dissolved Solids 62.0 10 mg/L 62.0 100.0

Sulphide ND 0.02 mg/L ND 10NC

Tannin & Lignin ND 0.1 mg/L ND 11NC

Total Kjeldahl Nitrogen ND 0.1 mg/L 0.20 16NC

Turbidity 5.3 0.1 NTU 5.2 102.1

Metals

Calcium 29.8 0.1 mg/L 30.0 200.7

Iron ND 0.1 mg/L ND 20NC

Magnesium 7.9 0.2 mg/L 8.2 203.3

Manganese ND 0.005 mg/L ND 20NC

Potassium 0.3 0.1 mg/L 0.3 202.7

Sodium 11.8 0.2 mg/L 11.7 200.6

Microbiological Parameters

E. coli ND 1 CFU/100 mL ND 30NC

Fecal Coliforms ND 1 CFU/100 mL ND 30NC

Total Coliforms ND 1 CFU/100 mL ND 30NC
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 Order #: 2133418

Project Description: 210341

Certificate of Analysis

Client:

Report Date: 17-Aug-2021

Order Date: 11-Aug-2021 

Client PO:  

LRL Associates Ltd.

Method Quality Control: Spike

 Analyte Result
Reporting

Limit Units
Source

Result
%REC

%REC

Limit
RPD

RPD

Limit Notes 

Anions

Chloride 8.70 ND 87.0 85-115mg/L1

Fluoride 1.27 0.36 90.8 79-121mg/L0.1

Nitrate as N 1.03 ND 103 79-120mg/L0.1

Nitrite as N 0.993 ND 99.3 84-117mg/L0.05

Sulphate 90.6 82.4 81.3 74-126mg/L1

General Inorganics

Ammonia as N 0.522 0.267 102 81-124mg/L0.01

Dissolved Organic Carbon 13.4 2.2 112 60-133mg/L0.5

Phenolics 0.025 0.001 96.5 69-132mg/L0.001

Total Dissolved Solids 94.0 ND 94.0 75-125mg/L10

Sulphide 0.51 ND 101 79-115mg/L0.02

Tannin & Lignin 1.1 ND 106 71-113mg/L0.1

Total Kjeldahl Nitrogen 2.04 0.20 92.1 81-126mg/L0.1

Metals

Calcium 37600 30000 76.1 80-120 QM-07mg/L0.1

Iron 2350 6.4 93.8 80-120mg/L0.1

Magnesium 16800 8200 86.1 80-120mg/L0.2

Manganese 49.0 0.448 97.1 80-120mg/L0.005

Potassium 9590 307 92.9 80-120mg/L0.1

Sodium 20500 11700 87.6 80-120mg/L0.2
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 Order #: 2133418

Project Description: 210341

Certificate of Analysis

Client:

Report Date: 17-Aug-2021

Order Date: 11-Aug-2021 

Client PO:  

LRL Associates Ltd.

Qualifer Notes:

Sample Qualifers :

 QC Qualifers :

The spike recovery was outside acceptance limits for the MS and/or MSD.  The batch was accepted based on 

other acceptable QC.

QM-07 :

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

NC: Not Calculated
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www.paracellabs.com

1-800-749-1947

Ottawa, ON, K1G 4J8

300 - 2319 St. Laurent Blvd

Attn: Abdul Kader Alhaj

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 #: 2304185

Order Date: 24-Jan-2023 

    Report Date: 30-Jan-2023 

Client PO:  

Custody:    18578 

Project: 210341

2304185-01 Supply Well  - 4hr

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 #: 2304185

Project Description: 210341

Certificate of Analysis

Client:

Report Date: 30-Jan-2023

Order Date: 24-Jan-2023 

Client PO:  

LRL Associates Ltd.

Analysis Summary Table

Analysis Method Reference/Description Extraction Date Analysis Date

EPA 310.1 - Titration to pH 4.5 25-Jan-23 25-Jan-23Alkalinity, total to pH 4.5

EPA 351.2 - Auto Colour 27-Jan-23 27-Jan-23Ammonia, as N

EPA 300.1 - IC 25-Jan-23 25-Jan-23Anions

EPA 9050A- probe @25 °C 25-Jan-23 25-Jan-23Conductivity

MOE E3247B - Combustion IR, filtration 25-Jan-23 25-Jan-23Dissolved Organic Carbon

MOE E3407 25-Jan-23 25-Jan-23E. coli

SM 9222D 25-Jan-23 25-Jan-23Fecal Coliform

SM 9215C 25-Jan-23 25-Jan-23Heterotrophic Plate Count

EPA 200.8 - ICP-MS 25-Jan-23 25-Jan-23Metals, ICP-MS

EPA 150.1 - pH probe @25 °C 25-Jan-23 25-Jan-23pH

EPA 420.2 - Auto Colour, 4AAP 25-Jan-23 25-Jan-23Phenolics

Hardness as CaCO3 25-Jan-23 25-Jan-23Hardness

SM 4500SE - Colourimetric 26-Jan-23 26-Jan-23Sulphide

SM 5550B - Colourimetric 30-Jan-23 30-Jan-23Tannin/Lignin

MOE E3407 25-Jan-23 25-Jan-23Total Coliform

SM 2540C - gravimetric, filtration 26-Jan-23 27-Jan-23Total Dissolved Solids

EPA 351.2 - Auto Colour, digestion 27-Jan-23 30-Jan-23Total Kjeldahl Nitrogen
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 Order #: 2304185

Project Description: 210341

Certificate of Analysis

Client:

Report Date: 30-Jan-2023

Order Date: 24-Jan-2023 

Client PO:  

LRL Associates Ltd.

Client ID: Supply Well  - 4hr - - -

Sample Date: ---24-Jan-23 12:05

2304185-01 - - -Sample ID:

MDL/Units Drinking Water - - -

Microbiological Parameters

E. coli ---ND1 CFU/100mL

Fecal Coliforms ---ND1 CFU/100mL

Total Coliforms ---ND1 CFU/100mL

Heterotrophic Plate Count ---<1010 CFU/mL

General Inorganics

Alkalinity, total ---2685 mg/L

Ammonia as N ---0.130.01 mg/L

Dissolved Organic Carbon ---5.70.5 mg/L

Conductivity ---16805 uS/cm

Hardness ---549 mg/L

pH ---7.70.1 pH Units

Phenolics ---<0.0010.001 mg/L

Total Dissolved Solids ---89810 mg/L

Sulphide ---<0.020.02 mg/L

Tannin & Lignin ---<0.10.1 mg/L

Total Kjeldahl Nitrogen ---0.20.1 mg/L

Anions

Chloride ---2981 mg/L

Fluoride ---0.30.1 mg/L

Nitrate as N ---<0.10.1 mg/L

Nitrite as N ---<0.050.05 mg/L

Sulphate ---771 mg/L

Metals

Calcium ---1360.1 mg/L

Iron ---0.60.1 mg/L

Magnesium ---50.80.2 mg/L

Manganese ---0.0160.005 mg/L

Potassium ---8.10.1 mg/L

Sodium ---1200.2 mg/L
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 Order #: 2304185

Project Description: 210341

Certificate of Analysis

Client:

Report Date: 30-Jan-2023

Order Date: 24-Jan-2023 

Client PO:  

LRL Associates Ltd.

Method Quality Control: Blank

 Analyte Result
Reporting

Limit Units

Source

Result %REC

%REC

Limit RPD

RPD

Limit Notes 

Anions

Chloride ND 1 mg/L

Fluoride ND 0.1 mg/L

Nitrate as N ND 0.1 mg/L

Nitrite as N ND 0.05 mg/L

Sulphate ND 1 mg/L

General Inorganics

Alkalinity, total ND 5 mg/L

Ammonia as N ND 0.01 mg/L

Dissolved Organic Carbon ND 0.5 mg/L

Conductivity ND 5 uS/cm

Phenolics ND 0.001 mg/L

Total Dissolved Solids ND 10 mg/L

Sulphide ND 0.02 mg/L

Tannin & Lignin ND 0.1 mg/L

Total Kjeldahl Nitrogen ND 0.1 mg/L

Metals

Calcium ND 0.1 mg/L

Iron ND 0.1 mg/L

Magnesium ND 0.2 mg/L

Manganese ND 0.005 mg/L

Potassium ND 0.1 mg/L

Sodium ND 0.2 mg/L

Microbiological Parameters

E. coli ND 1 CFU/100mL

Fecal Coliforms ND 1 CFU/100mL

Total Coliforms ND 1 CFU/100mL

Heterotrophic Plate Count ND 10 CFU/mL
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 Order #: 2304185

Project Description: 210341

Certificate of Analysis

Client:

Report Date: 30-Jan-2023

Order Date: 24-Jan-2023 

Client PO:  

LRL Associates Ltd.

Method Quality Control: Duplicate

 Analyte Result

Reporting

Limit Units

Source

Result %REC

%REC

Limit RPD

RPD

Limit Notes 

Anions

Chloride 298 1 298 200.1mg/L

Fluoride 0.26 0.1 0.27 204.2mg/L

Nitrate as N ND 0.1 ND 20NCmg/L

Nitrite as N ND 0.05 ND 20NCmg/L

Sulphate 76.9 1 76.9 200.0mg/L

General Inorganics

Alkalinity, total 265 5 268 141.4mg/L

Ammonia as N 0.031 0.01 ND 17.7NCmg/L

Dissolved Organic Carbon 4.6 0.5 5.7 3721.1mg/L

Conductivity 1660 5 1680 51.3uS/cm

pH 7.8 0.1 7.7 3.30.9pH Units

Phenolics ND 0.001 ND 10NCmg/L

Total Dissolved Solids ND 10 ND 10NCmg/L

Sulphide ND 0.02 ND 10NCmg/L

Tannin & Lignin ND 0.1 ND 11NCmg/L

Total Kjeldahl Nitrogen 0.19 0.1 0.22 16NCmg/L

Metals

Calcium 9.5 0.1 9.7 201.7mg/L

Iron 0.4 0.1 0.4 200.5mg/L

Magnesium 2.2 0.2 2.3 205.8mg/L

Manganese ND 0.005 ND 20NCmg/L

Potassium 0.6 0.1 0.6 201.8mg/L

Sodium 17.4 0.2 18.3 205.1mg/L

Microbiological Parameters

E. coli ND 1 ND 30NCCFU/100mL

Fecal Coliforms ND 1 ND 30NCCFU/100mL

Total Coliforms ND 1 ND 30NCCFU/100mL

Heterotrophic Plate Count ND 10 ND 30NCCFU/mL
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 Order #: 2304185

Project Description: 210341

Certificate of Analysis

Client:

Report Date: 30-Jan-2023

Order Date: 24-Jan-2023 

Client PO:  

LRL Associates Ltd.

Method Quality Control: Spike

 Analyte Result
Reporting

Limit
Units

Source

Result
%REC

%REC

Limit
RPD

RPD

Limit
Notes 

Anions

Chloride 307 298 89.3 70-124mg/L1

Fluoride 1.24 0.27 96.6 70-130mg/L0.1

Nitrate as N 1.00 ND 100 77-126mg/L0.1

Nitrite as N 0.936 ND 93.6 82-115mg/L0.05

Sulphate 86.1 76.9 91.9 70-130mg/L1

General Inorganics

Ammonia as N 1.04 ND 104 81-124mg/L0.01

Dissolved Organic Carbon 7.9 ND 79.0 60-133mg/L0.5

Phenolics 0.026 ND 105 67-133mg/L0.001

Total Dissolved Solids 92.0 ND 92.0 75-125mg/L10

Sulphide 0.51 ND 102 79-115mg/L0.02

Tannin & Lignin 1.0 ND 97.3 71-113mg/L0.1

Total Kjeldahl Nitrogen 1.20 0.22 97.5 81-126mg/L0.1

Metals

Calcium 17700 9660 80.7 80-120mg/L0.1

Iron 2440 416 81.1 80-120mg/L0.1

Magnesium 11100 2290 88.4 80-120mg/L0.2

Manganese 49.5 3.75 91.5 80-120mg/L0.005

Potassium 9090 647 84.4 80-120mg/L0.1

Sodium 24900 18300 66.0 80-120 QM-07mg/L0.2
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 Order #: 2304185

Project Description: 210341

Certificate of Analysis

Client:

Report Date: 30-Jan-2023

Order Date: 24-Jan-2023 

Client PO:  

LRL Associates Ltd.

Qualifer Notes:

Sample Qualifers :

 QC Qualifers :

QM-07 The spike recovery was outside acceptance limits for the MS and/or MSD.  The batch was accepted based 

on other acceptable QC.

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

NC: Not Calculated
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www.paracellabs.com

1-800-749-1947

Ottawa, ON, K1G 4J8

300 - 2319 St. Laurent Blvd

Attn: Abdul Kader Alhaj

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 #: 2304200

Order Date: 24-Jan-2023 

    Report Date: 25-Jan-2023 

Client PO:  

Custody:    18578 

Project: 210341

2304200-01 Supply Well  - 4hr

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 6

Lab Supervisor

Mark Foto, M.Sc.



 Order #: 2304200

Project Description: 210341

Certificate of Analysis

Client:

Report Date: 25-Jan-2023

Order Date: 24-Jan-2023 

Client PO:  

LRL Associates Ltd.

Analysis Summary Table

Analysis Method Reference/Description Extraction Date Analysis Date

SM2120 - Spectrophotometric 25-Jan-23 25-Jan-23Colour

SM 2130B - Turbidity meter 25-Jan-23 25-Jan-23Turbidity
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 Order #: 2304200

Project Description: 210341

Certificate of Analysis

Client:

Report Date: 25-Jan-2023

Order Date: 24-Jan-2023 

Client PO:  

LRL Associates Ltd.

Client ID: Supply Well  - 4hr - - -

Sample Date: ---24-Jan-23 12:05

2304200-01 - - -Sample ID:

MDL/Units Drinking Water - - -

General Inorganics

Colour ---<22 TCU

Turbidity ---6.40.1 NTU
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 Order #: 2304200

Project Description: 210341

Certificate of Analysis

Client:

Report Date: 25-Jan-2023

Order Date: 24-Jan-2023 

Client PO:  

LRL Associates Ltd.

Method Quality Control: Blank

 Analyte Result
Reporting

Limit Units

Source

Result %REC

%REC

Limit RPD

RPD

Limit Notes 

General Inorganics

Colour ND 2 TCU

Turbidity ND 0.1 NTU
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 Order #: 2304200

Project Description: 210341

Certificate of Analysis

Client:

Report Date: 25-Jan-2023

Order Date: 24-Jan-2023 

Client PO:  

LRL Associates Ltd.

Method Quality Control: Duplicate

 Analyte Result

Reporting

Limit Units

Source

Result %REC

%REC

Limit RPD

RPD

Limit Notes 

General Inorganics

Colour ND 2 ND 12NCTCU

Turbidity 6.5 0.1 6.4 101.5NTU

Page 5 of 6



 Order #: 2304200

Project Description: 210341

Certificate of Analysis

Client:

Report Date: 25-Jan-2023

Order Date: 24-Jan-2023 

Client PO:  

LRL Associates Ltd.

Qualifer Notes:

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

NC: Not Calculated
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www.paracellabs.com

1-800-749-1947

Ottawa, ON, K1G 4J8

300 - 2319 St. Laurent Blvd

Attn: Abdul Kader Alhaj

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 #: 2304338

Order Date: 26-Jan-2023 

    Report Date: 1-Feb-2023 

Client PO:  

Custody:    18572 

Project: 210341

2304338-01 Supply Well - 4hrs

2304338-02 Supply Well - 8hrs

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:
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Laboratory Director

Dale Robertson, BSc



 Order #: 2304338

Project Description: 210341

Certificate of Analysis

Client:

Report Date: 01-Feb-2023

Order Date: 26-Jan-2023 

Client PO:  

LRL Associates Ltd.

Analysis Summary Table

Analysis Method Reference/Description Extraction Date Analysis Date

EPA 310.1 - Titration to pH 4.5 27-Jan-23 27-Jan-23Alkalinity, total to pH 4.5

EPA 351.2 - Auto Colour 27-Jan-23 27-Jan-23Ammonia, as N

EPA 300.1 - IC 30-Jan-23 30-Jan-23Anions

SM2120 - Spectrophotometric 26-Jan-23 26-Jan-23Colour

EPA 9050A- probe @25 °C 27-Jan-23 27-Jan-23Conductivity

MOE E3247B - Combustion IR, filtration 30-Jan-23 30-Jan-23Dissolved Organic Carbon

MOE E3407 26-Jan-23 26-Jan-23E. coli

SM 9222D 26-Jan-23 26-Jan-23Fecal Coliform

SM 9215C 26-Jan-23 26-Jan-23Heterotrophic Plate Count

EPA 200.8 - ICP-MS 27-Jan-23 27-Jan-23Metals, ICP-MS

EPA 150.1 - pH probe @25 °C 27-Jan-23 27-Jan-23pH

EPA 420.2 - Auto Colour, 4AAP 27-Jan-23 27-Jan-23Phenolics

Hardness as CaCO3 27-Jan-23 27-Jan-23Hardness

SM 4500SE - Colourimetric 26-Jan-23 26-Jan-23Sulphide

SM 5550B - Colourimetric 30-Jan-23 30-Jan-23Tannin/Lignin

MOE E3407 26-Jan-23 26-Jan-23Total Coliform

SM 2540C - gravimetric, filtration 26-Jan-23 27-Jan-23Total Dissolved Solids

EPA 351.2 - Auto Colour, digestion 27-Jan-23 30-Jan-23Total Kjeldahl Nitrogen

SM 2130B - Turbidity meter 26-Jan-23 26-Jan-23Turbidity

EPA 624 - P&T GC-MS 28-Jan-23 28-Jan-23VOCs by P&T GC-MS
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 Order #: 2304338

Project Description: 210341

Certificate of Analysis

Client:

Report Date: 01-Feb-2023

Order Date: 26-Jan-2023 

Client PO:  

LRL Associates Ltd.

Client ID: Supply Well - 4hrs Supply Well - 8hrs - -

Sample Date: --25-Jan-23 16:0025-Jan-23 12:05

2304338-01 2304338-02 - -Sample ID:

MDL/Units Drinking Water Drinking Water - -

Microbiological Parameters

E. coli --NDND1 CFU/100mL

Fecal Coliforms --NDND1 CFU/100mL

Total Coliforms --NDND1 CFU/100mL

Heterotrophic Plate Count --10<1010 CFU/mL

General Inorganics

Alkalinity, total --2672685 mg/L

Ammonia as N --0.130.150.01 mg/L

Dissolved Organic Carbon --8.98.90.5 mg/L

Colour --<2<22 TCU

Conductivity --171017205 uS/cm

Hardness --524535 mg/L

pH --7.97.90.1 pH Units

Phenolics --<0.001<0.0010.001 mg/L

Total Dissolved Solids --83689210 mg/L

Sulphide --<0.02<0.020.02 mg/L

Tannin & Lignin --<0.1<0.10.1 mg/L

Total Kjeldahl Nitrogen --0.10.20.1 mg/L

Turbidity --3.84.10.1 NTU

Anions

Chloride --2992991 mg/L

Fluoride --0.30.20.1 mg/L

Nitrate as N --<0.1<0.10.1 mg/L

Nitrite as N --<0.05<0.050.05 mg/L

Sulphate --78791 mg/L

Metals

Aluminum --0.0140.0120.001 mg/L

Antimony --<0.0005<0.00050.0005 mg/L

Arsenic --<0.001<0.0010.001 mg/L

Barium --0.1360.1400.001 mg/L

Boron --0.220.220.01 mg/L

Cadmium --<0.0001<0.00010.0001 mg/L

Calcium --1311320.1 mg/L

Chromium --<0.001<0.0010.001 mg/L

Copper --<0.0005<0.00050.0005 mg/L

Iron --0.50.60.1 mg/L
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 Order #: 2304338

Project Description: 210341

Certificate of Analysis

Client:

Report Date: 01-Feb-2023

Order Date: 26-Jan-2023 

Client PO:  

LRL Associates Ltd.

Client ID: Supply Well - 4hrs Supply Well - 8hrs - -

Sample Date: --25-Jan-23 16:0025-Jan-23 12:05

2304338-01 2304338-02 - -Sample ID:

MDL/Units Drinking Water Drinking Water - -

Lead --<0.00010.00020.0001 mg/L

Magnesium --47.950.00.2 mg/L

Manganese --0.0170.0170.005 mg/L

Potassium --8.48.40.1 mg/L

Selenium --<0.001<0.0010.001 mg/L

Sodium --1121180.2 mg/L

Uranium --0.00060.00060.0001 mg/L

Zinc --<0.005<0.0050.005 mg/L

Volatiles

Acetone --<0.0050<0.00500.0050 mg/L

Benzene --<0.0005<0.00050.0005 mg/L

Bromodichloromethane --<0.0005<0.00050.0005 mg/L

Bromoform --<0.0005<0.00050.0005 mg/L

Bromomethane --<0.0005<0.00050.0005 mg/L

Carbon Tetrachloride --<0.0002<0.00020.0002 mg/L

Chlorobenzene --<0.0005<0.00050.0005 mg/L

Chloroethane --<0.0010<0.00100.0010 mg/L

Chloroform --<0.0005<0.00050.0005 mg/L

Dibromochloromethane --<0.0005<0.00050.0005 mg/L

Dichlorodifluoromethane --<0.0010<0.00100.0010 mg/L

1,2-Dibromoethane --<0.0002<0.00020.0002 mg/L

1,2-Dichlorobenzene --<0.0005<0.00050.0005 mg/L

1,3-Dichlorobenzene --<0.0005<0.00050.0005 mg/L

1,4-Dichlorobenzene --<0.0005<0.00050.0005 mg/L

1,1-Dichloroethane --<0.0005<0.00050.0005 mg/L

1,2-Dichloroethane --<0.0005<0.00050.0005 mg/L

1,1-Dichloroethylene --<0.0005<0.00050.0005 mg/L

cis-1,2-Dichloroethylene --<0.0005<0.00050.0005 mg/L

trans-1,2-Dichloroethylene --<0.0005<0.00050.0005 mg/L

1,2-Dichloroethylene, total --<0.0005<0.00050.0005 mg/L

1,2-Dichloropropane --<0.0005<0.00050.0005 mg/L

cis-1,3-Dichloropropylene --<0.0005<0.00050.0005 mg/L

trans-1,3-Dichloropropylene --<0.0005<0.00050.0005 mg/L

1,3-Dichloropropene, total --<0.0005<0.00050.0005 mg/L

Ethylbenzene --<0.0005<0.00050.0005 mg/L
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 Order #: 2304338

Project Description: 210341

Certificate of Analysis

Client:

Report Date: 01-Feb-2023

Order Date: 26-Jan-2023 

Client PO:  

LRL Associates Ltd.

Client ID: Supply Well - 4hrs Supply Well - 8hrs - -

Sample Date: --25-Jan-23 16:0025-Jan-23 12:05

2304338-01 2304338-02 - -Sample ID:

MDL/Units Drinking Water Drinking Water - -

Hexane --<0.0010<0.00100.0010 mg/L

Methyl Ethyl Ketone (2-Butanone) --<0.0050<0.00500.0050 mg/L

Methyl Isobutyl Ketone --<0.0050<0.00500.0050 mg/L

Methyl tert-butyl ether --<0.0020<0.00200.0020 mg/L

Methylene Chloride --<0.0050<0.00500.0050 mg/L

Styrene --<0.0005<0.00050.0005 mg/L

1,1,1,2-Tetrachloroethane --<0.0005<0.00050.0005 mg/L

1,1,2,2-Tetrachloroethane --<0.0005<0.00050.0005 mg/L

Tetrachloroethylene --<0.0005<0.00050.0005 mg/L

Toluene --<0.0005<0.00050.0005 mg/L

1,1,1-Trichloroethane --<0.0005<0.00050.0005 mg/L

1,1,2-Trichloroethane --<0.0005<0.00050.0005 mg/L

Trichloroethylene --<0.0005<0.00050.0005 mg/L

Trichlorofluoromethane --<0.0010<0.00100.0010 mg/L

Vinyl chloride --<0.0002<0.00020.0002 mg/L

m,p-Xylenes --<0.0005<0.00050.0005 mg/L

o-Xylene --<0.0005<0.00050.0005 mg/L

Xylenes, total --<0.0005<0.00050.0005 mg/L

4-Bromofluorobenzene Surrogate 114% 116% - -

Dibromofluoromethane Surrogate 127% 127% - -

Toluene-d8 Surrogate 109% 109% - -
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 Order #: 2304338

Project Description: 210341

Certificate of Analysis

Client:

Report Date: 01-Feb-2023

Order Date: 26-Jan-2023 

Client PO:  

LRL Associates Ltd.

Method Quality Control: Blank

 Analyte Result
Reporting

Limit Units

Source

Result %REC

%REC

Limit RPD

RPD

Limit Notes 

Anions

Chloride ND 1 mg/L

Fluoride ND 0.1 mg/L

Nitrate as N ND 0.1 mg/L

Nitrite as N ND 0.05 mg/L

Sulphate ND 1 mg/L

General Inorganics

Alkalinity, total ND 5 mg/L

Ammonia as N ND 0.01 mg/L

Dissolved Organic Carbon ND 0.5 mg/L

Colour ND 2 TCU

Conductivity ND 5 uS/cm

Phenolics ND 0.001 mg/L

Total Dissolved Solids ND 10 mg/L

Sulphide ND 0.02 mg/L

Tannin & Lignin ND 0.1 mg/L

Total Kjeldahl Nitrogen ND 0.1 mg/L

Turbidity ND 0.1 NTU

Metals

Aluminum ND 0.001 mg/L

Antimony ND 0.0005 mg/L

Arsenic ND 0.001 mg/L

Barium ND 0.001 mg/L

Boron ND 0.01 mg/L

Cadmium ND 0.0001 mg/L

Calcium ND 0.1 mg/L

Chromium ND 0.001 mg/L

Copper ND 0.0005 mg/L

Iron ND 0.1 mg/L

Lead ND 0.0001 mg/L

Magnesium ND 0.2 mg/L

Manganese ND 0.005 mg/L

Potassium ND 0.1 mg/L

Selenium ND 0.001 mg/L

Sodium ND 0.2 mg/L

Uranium ND 0.0001 mg/L

Zinc ND 0.005 mg/L

Microbiological Parameters

E. coli ND 1 CFU/100mL

Fecal Coliforms ND 1 CFU/100mL

Total Coliforms ND 1 CFU/100mL

Heterotrophic Plate Count ND 10 CFU/mL

Volatiles

Acetone ND 0.0050 mg/L

Benzene ND 0.0005 mg/L

Bromodichloromethane ND 0.0005 mg/L

Bromoform ND 0.0005 mg/L

Bromomethane ND 0.0005 mg/L

Carbon Tetrachloride ND 0.0002 mg/L

Chlorobenzene ND 0.0005 mg/L

Chloroethane ND 0.0010 mg/L

Chloroform ND 0.0005 mg/L

Dibromochloromethane ND 0.0005 mg/L

Dichlorodifluoromethane ND 0.0010 mg/L

1,2-Dibromoethane ND 0.0002 mg/L

1,2-Dichlorobenzene ND 0.0005 mg/L

1,3-Dichlorobenzene ND 0.0005 mg/L

1,4-Dichlorobenzene ND 0.0005 mg/L
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 Order #: 2304338

Project Description: 210341

Certificate of Analysis

Client:

Report Date: 01-Feb-2023

Order Date: 26-Jan-2023 

Client PO:  

LRL Associates Ltd.

Method Quality Control: Blank

 Analyte Result
Reporting

Limit Units

Source

Result %REC

%REC

Limit RPD

RPD

Limit Notes 

1,1-Dichloroethane ND 0.0005 mg/L

1,2-Dichloroethane ND 0.0005 mg/L

1,1-Dichloroethylene ND 0.0005 mg/L

cis-1,2-Dichloroethylene ND 0.0005 mg/L

trans-1,2-Dichloroethylene ND 0.0005 mg/L

1,2-Dichloroethylene, total ND 0.0005 mg/L

1,2-Dichloropropane ND 0.0005 mg/L

cis-1,3-Dichloropropylene ND 0.0005 mg/L

trans-1,3-Dichloropropylene ND 0.0005 mg/L

1,3-Dichloropropene, total ND 0.0005 mg/L

Ethylbenzene ND 0.0005 mg/L

Hexane ND 0.0010 mg/L

Methyl Ethyl Ketone (2-Butanone) ND 0.0050 mg/L

Methyl Isobutyl Ketone ND 0.0050 mg/L

Methyl tert-butyl ether ND 0.0020 mg/L

Methylene Chloride ND 0.0050 mg/L

Styrene ND 0.0005 mg/L

1,1,1,2-Tetrachloroethane ND 0.0005 mg/L

1,1,2,2-Tetrachloroethane ND 0.0005 mg/L

Tetrachloroethylene ND 0.0005 mg/L

Toluene ND 0.0005 mg/L

1,1,1-Trichloroethane ND 0.0005 mg/L

1,1,2-Trichloroethane ND 0.0005 mg/L

Trichloroethylene ND 0.0005 mg/L

Trichlorofluoromethane ND 0.0010 mg/L

Vinyl chloride ND 0.0002 mg/L

m,p-Xylenes ND 0.0005 mg/L

o-Xylene ND 0.0005 mg/L

Xylenes, total ND 0.0005 mg/L

Surrogate: 4-Bromofluorobenzene 0.0918 115 50-140mg/L

Surrogate: Dibromofluoromethane 0.103 129 50-140mg/L

Surrogate: Toluene-d8 0.0870 109 50-140mg/L
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 Order #: 2304338

Project Description: 210341

Certificate of Analysis

Client:

Report Date: 01-Feb-2023

Order Date: 26-Jan-2023 

Client PO:  

LRL Associates Ltd.

Method Quality Control: Duplicate

 Analyte Result

Reporting

Limit Units

Source

Result %REC

%REC

Limit RPD

RPD

Limit Notes 

Anions

Chloride 255 1 255 200.0mg/L

Fluoride 0.22 0.1 0.22 201.5mg/L

Nitrate as N ND 0.1 ND 20NCmg/L

Nitrite as N ND 0.05 ND 20NCmg/L

Sulphate ND 1 ND 20NCmg/L

General Inorganics

Alkalinity, total 265 5 268 140.9mg/L

Ammonia as N 0.031 0.01 ND 17.7NCmg/L

Dissolved Organic Carbon 7.7 0.5 8.9 3714.2mg/L

Colour ND 2 ND 12NCTCU

Conductivity 1690 5 1720 51.8uS/cm

pH 7.9 0.1 7.9 3.30.8pH Units

Phenolics ND 0.001 ND 10NCmg/L

Total Dissolved Solids ND 10 ND 10NCmg/L

Sulphide ND 0.02 ND 10NCmg/L

Tannin & Lignin ND 0.1 ND 11NCmg/L

Total Kjeldahl Nitrogen 0.19 0.1 0.22 16NCmg/L

Turbidity 0.2 0.1 0.2 105.1NTU

Metals

Aluminum 0.026 0.001 0.019 20 QR-0534.2mg/L

Antimony ND 0.0005 ND 20NCmg/L

Arsenic ND 0.001 ND 20NCmg/L

Barium 0.104 0.001 0.112 208.1mg/L

Boron 0.11 0.01 0.11 200.3mg/L

Cadmium ND 0.0001 ND 20NCmg/L

Calcium 85.0 0.1 83.0 202.4mg/L

Chromium ND 0.001 ND 20NCmg/L

Iron 2.3 0.1 2.4 204.1mg/L

Lead 0.0066 0.0001 0.0064 204.4mg/L

Magnesium 12.2 0.2 12.2 200.2mg/L

Manganese 0.049 0.005 0.050 200.8mg/L

Potassium 0.8 0.1 0.7 205.4mg/L

Selenium ND 0.001 ND 20NCmg/L

Sodium 17.1 0.2 18.4 207.3mg/L

Uranium 0.0003 0.0001 0.0003 200.2mg/L

Zinc 0.024 0.005 0.024 201.5mg/L

Microbiological Parameters

E. coli ND 1 ND 30NCCFU/100mL

Fecal Coliforms ND 1 ND 30NCCFU/100mL

Total Coliforms ND 1 ND 30NCCFU/100mL

Heterotrophic Plate Count ND 10 ND 30NCCFU/mL

Volatiles

Acetone ND 0.0050 ND 30NCmg/L

Benzene ND 0.0005 ND 30NCmg/L

Bromodichloromethane 0.0039 0.0005 0.0036 306.1mg/L

Bromoform ND 0.0005 ND 30NCmg/L

Bromomethane ND 0.0005 ND 30NCmg/L

Carbon Tetrachloride ND 0.0002 ND 30NCmg/L

Chlorobenzene ND 0.0005 ND 30NCmg/L

Chloroethane ND 0.0010 ND 30NCmg/L

Chloroform 0.0234 0.0005 0.0229 302.5mg/L

Dibromochloromethane ND 0.0005 ND 30NCmg/L

Dichlorodifluoromethane ND 0.0010 ND 30NCmg/L

1,2-Dibromoethane ND 0.0002 ND 30NCmg/L

1,2-Dichlorobenzene ND 0.0005 ND 30NCmg/L

1,3-Dichlorobenzene ND 0.0005 ND 30NCmg/L

Page 8 of 12



 Order #: 2304338

Project Description: 210341

Certificate of Analysis

Client:

Report Date: 01-Feb-2023

Order Date: 26-Jan-2023 

Client PO:  

LRL Associates Ltd.

Method Quality Control: Duplicate

 Analyte Result

Reporting

Limit Units

Source

Result %REC

%REC

Limit RPD

RPD

Limit Notes 

1,4-Dichlorobenzene ND 0.0005 ND 30NCmg/L

1,1-Dichloroethane ND 0.0005 ND 30NCmg/L

1,2-Dichloroethane ND 0.0005 ND 30NCmg/L

1,1-Dichloroethylene ND 0.0005 ND 30NCmg/L

cis-1,2-Dichloroethylene ND 0.0005 ND 30NCmg/L

trans-1,2-Dichloroethylene ND 0.0005 ND 30NCmg/L

1,2-Dichloropropane ND 0.0005 ND 30NCmg/L

cis-1,3-Dichloropropylene ND 0.0005 ND 30NCmg/L

trans-1,3-Dichloropropylene ND 0.0005 ND 30NCmg/L

Ethylbenzene ND 0.0005 ND 30NCmg/L

Hexane ND 0.0010 ND 30NCmg/L

Methyl Ethyl Ketone (2-Butanone) ND 0.0050 ND 30NCmg/L

Methyl Isobutyl Ketone ND 0.0050 ND 30NCmg/L

Methyl tert-butyl ether ND 0.0020 ND 30NCmg/L

Methylene Chloride ND 0.0050 ND 30NCmg/L

Styrene ND 0.0005 ND 30NCmg/L

1,1,1,2-Tetrachloroethane ND 0.0005 ND 30NCmg/L

1,1,2,2-Tetrachloroethane ND 0.0005 ND 30NCmg/L

Tetrachloroethylene ND 0.0005 ND 30NCmg/L

Toluene ND 0.0005 ND 30NCmg/L

1,1,1-Trichloroethane ND 0.0005 ND 30NCmg/L

1,1,2-Trichloroethane ND 0.0005 ND 30NCmg/L

Trichloroethylene ND 0.0005 ND 30NCmg/L

Trichlorofluoromethane ND 0.0010 ND 30NCmg/L

Vinyl chloride ND 0.0002 ND 30NCmg/L

m,p-Xylenes ND 0.0005 ND 30NCmg/L

o-Xylene ND 0.0005 ND 30NCmg/L

Surrogate: 4-Bromofluorobenzene 0.0902 113 50-140mg/L

Surrogate: Dibromofluoromethane 0.104 130 50-140mg/L

Surrogate: Toluene-d8 0.0866 108 50-140mg/L
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 Order #: 2304338

Project Description: 210341

Certificate of Analysis

Client:

Report Date: 01-Feb-2023

Order Date: 26-Jan-2023 

Client PO:  

LRL Associates Ltd.

Method Quality Control: Spike

 Analyte Result
Reporting

Limit
Units

Source

Result
%REC

%REC

Limit
RPD

RPD

Limit
Notes 

Anions

Chloride 265 255 99.4 70-124mg/L1

Fluoride 1.22 0.22 100 70-130mg/L0.1

Nitrate as N 1.01 ND 101 77-126mg/L0.1

Nitrite as N 0.937 ND 93.7 82-115mg/L0.05

Sulphate 10.0 ND 100 70-130mg/L1

General Inorganics

Ammonia as N 1.04 ND 104 81-124mg/L0.01

Dissolved Organic Carbon 17.2 8.9 82.6 60-133mg/L0.5

Phenolics 0.027 ND 109 67-133mg/L0.001

Total Dissolved Solids 92.0 ND 92.0 75-125mg/L10

Sulphide 0.51 ND 102 79-115mg/L0.02

Tannin & Lignin 1.0 ND 97.3 71-113mg/L0.1

Total Kjeldahl Nitrogen 1.20 0.22 97.5 81-126mg/L0.1

Metals

Aluminum 61.7 18.6 86.2 80-120mg/L0.001

Arsenic 48.9 0.193 97.4 80-120mg/L0.001

Barium 154 112 83.9 80-120mg/L0.001

Boron 147 110 74.4 80-120 QM-07mg/L0.01

Cadmium 47.7 0.0172 95.3 80-120mg/L0.0001

Calcium 9450 ND 94.5 80-120mg/L0.1

Chromium 50.6 0.354 100 80-120mg/L0.001

Copper 45.6 ND 91.1 80-120mg/L0.0005

Iron 4470 2360 84.4 80-120mg/L0.1

Lead 49.5 6.35 86.2 80-120mg/L0.0001

Magnesium 20700 12200 84.7 80-120mg/L0.2

Manganese 99.4 49.9 99.0 80-120mg/L0.005

Potassium 10300 717 95.8 80-120mg/L0.1

Selenium 39.9 0.137 79.6 80-120 QM-07mg/L0.001

Sodium 27100 18400 86.8 80-120mg/L0.2

Uranium 42.4 0.339 84.2 80-120mg/L0.0001

Zinc 66.0 23.5 85.0 80-120mg/L0.005

Volatiles

Acetone 0.116 ND 116 50-140mg/L0.0050

Benzene 0.0486 ND 122 60-130mg/L0.0005

Bromodichloromethane 0.0458 ND 114 60-130mg/L0.0005

Bromoform 0.0417 ND 104 60-130mg/L0.0005

Bromomethane 0.0431 ND 108 50-140mg/L0.0005

Carbon Tetrachloride 0.0445 ND 111 60-130mg/L0.0002

Chlorobenzene 0.0427 ND 107 60-130mg/L0.0005

Chloroethane 0.0441 ND 110 50-140mg/L0.0010

Chloroform 0.0452 ND 113 60-130mg/L0.0005

Dibromochloromethane 0.0479 ND 120 60-130mg/L0.0005

Dichlorodifluoromethane 0.0435 ND 109 50-140mg/L0.0010

1,2-Dibromoethane 0.0450 ND 113 60-130mg/L0.0002

1,2-Dichlorobenzene 0.0354 ND 88.6 60-130mg/L0.0005

1,3-Dichlorobenzene 0.0357 ND 89.2 60-130mg/L0.0005

1,4-Dichlorobenzene 0.0328 ND 82.1 60-130mg/L0.0005

1,1-Dichloroethane 0.0445 ND 111 60-130mg/L0.0005
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 Order #: 2304338

Project Description: 210341

Certificate of Analysis

Client:

Report Date: 01-Feb-2023

Order Date: 26-Jan-2023 

Client PO:  

LRL Associates Ltd.

Method Quality Control: Spike

 Analyte Result
Reporting

Limit
Units

Source

Result
%REC

%REC

Limit
RPD

RPD

Limit
Notes 

1,2-Dichloroethane 0.0485 ND 121 60-130mg/L0.0005

1,1-Dichloroethylene 0.0441 ND 110 60-130mg/L0.0005

cis-1,2-Dichloroethylene 0.0417 ND 104 60-130mg/L0.0005

trans-1,2-Dichloroethylene 0.0408 ND 102 60-130mg/L0.0005

1,2-Dichloropropane 0.0490 ND 122 60-130mg/L0.0005

cis-1,3-Dichloropropylene 0.0468 ND 117 60-130mg/L0.0005

trans-1,3-Dichloropropylene 0.0425 ND 106 60-130mg/L0.0005

Ethylbenzene 0.0456 ND 114 60-130mg/L0.0005

Hexane 0.0352 ND 88.0 60-130mg/L0.0010

Methyl Ethyl Ketone (2-Butanone) 0.127 ND 127 50-140mg/L0.0050

Methyl Isobutyl Ketone 0.116 ND 116 50-140mg/L0.0050

Methyl tert-butyl ether 0.120 ND 120 50-140mg/L0.0020

Methylene Chloride 0.0451 ND 113 60-130mg/L0.0050

Styrene 0.0412 ND 103 60-130mg/L0.0005

1,1,1,2-Tetrachloroethane 0.0450 ND 112 60-130mg/L0.0005

1,1,2,2-Tetrachloroethane 0.0302 ND 75.4 60-130mg/L0.0005

Tetrachloroethylene 0.0378 ND 94.6 60-130mg/L0.0005

Toluene 0.0465 ND 116 60-130mg/L0.0005

1,1,1-Trichloroethane 0.0456 ND 114 60-130mg/L0.0005

1,1,2-Trichloroethane 0.0464 ND 116 60-130mg/L0.0005

Trichloroethylene 0.0494 ND 123 60-130mg/L0.0005

Trichlorofluoromethane 0.0486 ND 122 60-130mg/L0.0010

Vinyl chloride 0.0493 ND 123 50-140mg/L0.0002

m,p-Xylenes 0.0811 ND 101 60-130mg/L0.0005

o-Xylene 0.0412 ND 103 60-130mg/L0.0005

Surrogate: 4-Bromofluorobenzene 0.0913 114 50-140mg/L

Surrogate: Dibromofluoromethane 0.0904 113 50-140mg/L

Surrogate: Toluene-d8 0.0838 105 50-140mg/L
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 Order #: 2304338

Project Description: 210341

Certificate of Analysis

Client:

Report Date: 01-Feb-2023

Order Date: 26-Jan-2023 

Client PO:  

LRL Associates Ltd.

Qualifer Notes:

Sample Qualifers :

 QC Qualifers :

QM-07 The spike recovery was outside acceptance limits for the MS and/or MSD.  The batch was accepted based 

on other acceptable QC.

QR-05 Duplicate RPDs higher than normally accepted.  Remaining batch QA\QC was acceptable. May be sample 

effect.

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

NC: Not Calculated
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www.paracellabs.com

1-800-749-1947

Ottawa, ON, K1G 4J8

300 - 2319 St. Laurent Blvd

Attn: Abdul Kader Alhaj

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 #: 2311339

Order Date: 15-Mar-2023 

    Report Date: 21-Mar-2023 

Client PO:  

Custody:    18571 

Project: 210341

2311339-01 OW-1

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 #: 2311339

Project Description: 210341

Certificate of Analysis

Client:

Report Date: 21-Mar-2023

Order Date: 15-Mar-2023 

Client PO:  

LRL Associates Ltd.

Analysis Summary Table

Analysis Method Reference/Description Extraction Date Analysis Date

EPA 310.1 - Titration to pH 4.5 17-Mar-23 17-Mar-23Alkalinity, total to pH 4.5

EPA 351.2 - Auto Colour 20-Mar-23 20-Mar-23Ammonia, as N

EPA 300.1 - IC 20-Mar-23 20-Mar-23Anions

SM2120 - Spectrophotometric 16-Mar-23 17-Mar-23Colour

EPA 9050A- probe @25 °C 17-Mar-23 17-Mar-23Conductivity

EPA 415.2 20-Mar-23 20-Mar-23Dissolved Organic Carbon

MOE E3407 16-Mar-23 16-Mar-23E. coli

SM 9222D 16-Mar-23 16-Mar-23Fecal Coliform

SM 9215C 16-Mar-23 16-Mar-23Heterotrophic Plate Count

EPA 200.8 - ICP-MS 16-Mar-23 17-Mar-23Metals, ICP-MS

EPA 150.1 - pH probe @25 °C 17-Mar-23 17-Mar-23pH

EPA 420.2 - Auto Colour, 4AAP 20-Mar-23 20-Mar-23Phenolics

Hardness as CaCO3 16-Mar-23 17-Mar-23Hardness

SM 4500SE - Colourimetric 20-Mar-23 20-Mar-23Sulphide

SM 5550B - Colourimetric 21-Mar-23 21-Mar-23Tannin/Lignin

MOE E3407 16-Mar-23 16-Mar-23Total Coliform

SM 2540C - gravimetric, filtration 16-Mar-23 17-Mar-23Total Dissolved Solids

EPA 351.2 - Auto Colour, digestion 17-Mar-23 20-Mar-23Total Kjeldahl Nitrogen

SM 2130B - Turbidity meter 17-Mar-23 17-Mar-23Turbidity
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 Order #: 2311339

Project Description: 210341

Certificate of Analysis

Client:

Report Date: 21-Mar-2023

Order Date: 15-Mar-2023 

Client PO:  

LRL Associates Ltd.

Client ID: OW-1 - - -

Sample Date: ---15-Mar-23 14:50

2311339-01 - - -Sample ID:

MDL/Units Drinking Water - - -

Microbiological Parameters

E. coli ---ND1 CFU/100mL

Fecal Coliforms ---ND1 CFU/100mL

Total Coliforms ---ND1 CFU/100mL

Heterotrophic Plate Count ---10010 CFU/mL

General Inorganics

Alkalinity, total ---2595 mg/L

Ammonia as N ---0.160.01 mg/L

Dissolved Organic Carbon ---<0.5 [6]0.5 mg/L

Colour ---<22 TCU

Conductivity ---18005 uS/cm

Hardness ---515 mg/L

pH ---7.70.1 pH Units

Phenolics ---<0.0010.001 mg/L

Total Dissolved Solids ---94610 mg/L

Sulphide ---<0.020.02 mg/L

Tannin & Lignin ---<0.10.1 mg/L

Total Kjeldahl Nitrogen ---0.20.1 mg/L

Turbidity ---7.00.1 NTU

Anions

Chloride ---3251 mg/L

Fluoride ---0.30.1 mg/L

Nitrate as N ---<0.10.1 mg/L

Nitrite as N ---<0.050.05 mg/L

Sulphate ---751 mg/L

Metals

Calcium ---1270.1 mg/L

Iron ---0.20.1 mg/L

Magnesium ---47.80.2 mg/L

Manganese ---0.0160.005 mg/L

Potassium ---8.50.1 mg/L

Sodium ---1290.2 mg/L
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 Order #: 2311339

Project Description: 210341

Certificate of Analysis

Client:

Report Date: 21-Mar-2023

Order Date: 15-Mar-2023 

Client PO:  

LRL Associates Ltd.

Method Quality Control: Blank

 Analyte Result
Reporting

Limit Units

Source

Result %REC

%REC

Limit RPD

RPD

Limit Notes 

Anions

Chloride ND 1 mg/L

Fluoride ND 0.1 mg/L

Nitrate as N ND 0.1 mg/L

Nitrite as N ND 0.05 mg/L

Sulphate ND 1 mg/L

General Inorganics

Alkalinity, total ND 5 mg/L

Ammonia as N ND 0.01 mg/L

Colour ND 2 TCU

Conductivity ND 5 uS/cm

Phenolics ND 0.001 mg/L

Total Dissolved Solids ND 10 mg/L

Sulphide ND 0.02 mg/L

Tannin & Lignin ND 0.1 mg/L

Total Kjeldahl Nitrogen ND 0.1 mg/L

Turbidity ND 0.1 NTU

Metals

Calcium ND 0.1 mg/L

Iron ND 0.1 mg/L

Magnesium ND 0.2 mg/L

Manganese ND 0.005 mg/L

Potassium ND 0.1 mg/L

Sodium ND 0.2 mg/L

Microbiological Parameters

E. coli ND 1 CFU/100mL

Fecal Coliforms ND 1 CFU/100mL

Total Coliforms ND 1 CFU/100mL

Heterotrophic Plate Count ND 10 CFU/mL
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 Order #: 2311339

Project Description: 210341

Certificate of Analysis

Client:

Report Date: 21-Mar-2023

Order Date: 15-Mar-2023 

Client PO:  

LRL Associates Ltd.

Method Quality Control: Duplicate

 Analyte Result

Reporting

Limit Units

Source

Result %REC

%REC

Limit RPD

RPD

Limit Notes 

Anions

Chloride 332 1 325 202.2mg/L

Fluoride 0.36 0.1 0.33 209.8mg/L

Nitrate as N ND 0.1 ND 20NCmg/L

Nitrite as N ND 0.05 ND 20NCmg/L

Sulphate 77.3 1 75.5 202.3mg/L

General Inorganics

Alkalinity, total 257 5 259 140.6mg/L

Ammonia as N 0.164 0.01 0.163 17.70.9mg/L

Colour ND 2 ND 12NCTCU

Conductivity 1760 5 1800 51.9uS/cm

pH 7.8 0.1 7.7 3.30.8pH Units

Phenolics ND 0.001 ND 10NCmg/L

Total Dissolved Solids 2380 10 2370 100.4mg/L

Sulphide ND 0.02 ND 10NCmg/L

Tannin & Lignin 0.1 0.1 0.1 11NCmg/L

Total Kjeldahl Nitrogen 0.25 0.1 0.16 16NCmg/L

Turbidity 2.3 0.1 2.3 101.3NTU

Metals

Calcium 452 4.3 463 202.5mg/L

Iron 1.7 0.1 1.7 200.4mg/L

Magnesium 100 0.2 101 200.9mg/L

Manganese 0.109 0.005 0.110 201.0mg/L

Potassium 12.9 0.1 13.6 205.7mg/L

Sodium 274 8.6 283 203.4mg/L

Microbiological Parameters

E. coli ND 1 ND 30NCCFU/100mL

Fecal Coliforms ND 1 ND 30NCCFU/100mL

Total Coliforms ND 1 ND 30NCCFU/100mL

Heterotrophic Plate Count 40 10 100 30 BAC0486.0CFU/mL
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 Order #: 2311339

Project Description: 210341

Certificate of Analysis

Client:

Report Date: 21-Mar-2023

Order Date: 15-Mar-2023 

Client PO:  

LRL Associates Ltd.

Method Quality Control: Spike

 Analyte Result
Reporting

Limit
Units

Source

Result
%REC

%REC

Limit
RPD

RPD

Limit
Notes 

Anions

Chloride 333 325 84.3 70-124mg/L1

Fluoride 1.28 0.33 94.9 70-130mg/L0.1

Nitrate as N 1.01 ND 101 77-126mg/L0.1

Nitrite as N 0.950 ND 95.0 82-115mg/L0.05

Sulphate 84.5 75.5 90.3 70-130mg/L1

General Inorganics

Ammonia as N 1.21 0.163 105 81-124mg/L0.01

Phenolics 0.026 ND 104 67-133mg/L0.001

Total Dissolved Solids 102 ND 102 75-125mg/L10

Sulphide 0.51 ND 101 79-115mg/L0.02

Tannin & Lignin 1.1 0.1 98.1 71-113mg/L0.1

Total Kjeldahl Nitrogen 0.99 0.16 82.7 81-126mg/L0.1

Metals

Calcium 10400 ND 104 80-120mg/L0.1

Iron 4060 1740 92.7 80-120mg/L0.1

Magnesium 9990 ND 99.9 80-120mg/L0.2

Manganese 162 110 103 80-120mg/L0.005

Potassium 24100 13600 105 80-120mg/L0.1

Sodium 9600 ND 96.0 80-120mg/L0.2
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 Order #: 2311339

Project Description: 210341

Certificate of Analysis

Client:

Report Date: 21-Mar-2023

Order Date: 15-Mar-2023 

Client PO:  

LRL Associates Ltd.

Qualifer Notes:

Login Qualifers :

Container(s) - Labeled improperly/insufficient information - One general chemistry bottle is missing the time of 

collection.

 

Applies to samples:  OW-1

Sample - Not submitted in the correct container - The sulphide bottle was decanted from an unpreserved 

plastic bottle.  The phenols and DOC bottles were decanted from an unpreserved amber glass bottle.

 

Applies to samples:  OW-1

Sample preserved upon receipt at the lab. 

sulphide & phenols

Applies to samples:  OW-1

Sample Qualifers :

Subcontracted analysis - Caduceon : 6

 QC Qualifers :

BAC04 Duplicate QC data falls within method prescribed 95% confidence limits.

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

NC: Not Calculated
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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 #: 2322119

Order Date: 29-May-2023 

    Report Date: 2-Jun-2023 

Client PO:  

Custody:    19086 

Project: 210341

2322119-01 5969 Ottawa St. - 3 HR

2322119-02 5969 Ottawa St. - 6 HR

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 12

Laboratory Director

Dale Robertson, BSc



 Order #: 2322119

Project Description: 210341

Certificate of Analysis

Client:

Report Date: 02-Jun-2023

Order Date: 29-May-2023 

Client PO:  

LRL Associates Ltd.

Analysis Summary Table

Analysis Method Reference/Description Extraction Date Analysis Date

EPA 310.1 - Titration to pH 4.5 31-May-23 31-May-23Alkalinity, total to pH 4.5

EPA 351.2 - Auto Colour 30-May-23 30-May-23Ammonia, as N

EPA 300.1 - IC 31-May-23 31-May-23Anions

SM2120 - Spectrophotometric 30-May-23 31-May-23Colour

EPA 9050A- probe @25 °C 31-May-23 31-May-23Conductivity

MOE 3247B - Combustion IR 31-May-23 1-Jun-23Dissolved Organic Carbon

MOE E3407 30-May-23 30-May-23E. coli

SM 9222D 30-May-23 30-May-23Fecal Coliform

SM 9215C 30-May-23 30-May-23Heterotrophic Plate Count

EPA 200.8 - ICP-MS 30-May-23 30-May-23Metals, ICP-MS

EPA 150.1 - pH probe @25 °C 31-May-23 31-May-23pH

EPA 420.2 - Auto Colour, 4AAP 30-May-23 30-May-23Phenolics

Hardness as CaCO3 30-May-23 30-May-23Hardness

SM 4500SE - Colourimetric 31-May-23 1-Jun-23Sulphide

SM 5550B - Colourimetric 1-Jun-23 1-Jun-23Tannin/Lignin

MOE E3407 30-May-23 30-May-23Total Coliform

SM 2540C - gravimetric, filtration 31-May-23 1-Jun-23Total Dissolved Solids

EPA 351.2 - Auto Colour, digestion 30-May-23 31-May-23Total Kjeldahl Nitrogen

SM 2130B - Turbidity meter 30-May-23 31-May-23Turbidity

EPA 624 - P&T GC-MS 1-Jun-23 1-Jun-23VOCs by P&T GC-MS
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 Order #: 2322119

Project Description: 210341

Certificate of Analysis

Client:

Report Date: 02-Jun-2023

Order Date: 29-May-2023 

Client PO:  

LRL Associates Ltd.

Client ID: 5969 Ottawa St. - 3 

HR

5969 Ottawa St. - 6 

HR

- -

Sample Date: --29-May-23 13:4629-May-23 10:46

2322119-01 2322119-02 - -Sample ID:

MDL/Units Drinking Water Drinking Water - -

Microbiological Parameters

E. coli --NDND1 CFU/100mL

Total Coliforms --NDND1 CFU/100mL

Fecal Coliforms --NDND1 CFU/100mL

Heterotrophic Plate Count --508010 CFU/mL

General Inorganics

Alkalinity, total --2742745 mg/L

Ammonia as N --0.100.100.01 mg/L

Dissolved Organic Carbon --1.81.60.5 mg/L

Colour --<2<22 TCU

Conductivity --129012905 uS/cm

Hardness --478409 mg/L

pH --7.77.80.1 pH Units

Phenolics --<0.001<0.0010.001 mg/L

Total Dissolved Solids --71871810 mg/L

Sulphide --<0.02<0.020.02 mg/L

Tannin & Lignin --<0.1<0.10.1 mg/L

Total Kjeldahl Nitrogen --0.10.20.1 mg/L

Turbidity --9.08.10.1 NTU

Anions

Chloride --1911921 mg/L

Fluoride --0.40.40.1 mg/L

Nitrate as N --<0.1<0.10.1 mg/L

Nitrite as N --<0.05<0.050.05 mg/L

Sulphate --57571 mg/L

Metals

Aluminum --0.0050.0070.001 mg/L

Antimony --<0.0005<0.00050.0005 mg/L

Arsenic --<0.001<0.0010.001 mg/L

Barium --0.1370.1190.001 mg/L

Beryllium --<0.0005<0.00050.0005 mg/L

Boron --0.160.150.01 mg/L

Cadmium --<0.0001<0.00010.0001 mg/L

Calcium --1221050.1 mg/L

Chromium --<0.001<0.0010.001 mg/L
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 Order #: 2322119

Project Description: 210341

Certificate of Analysis

Client:

Report Date: 02-Jun-2023

Order Date: 29-May-2023 

Client PO:  

LRL Associates Ltd.

Client ID: 5969 Ottawa St. - 3 

HR

5969 Ottawa St. - 6 

HR

- -

Sample Date: --29-May-23 13:4629-May-23 10:46

2322119-01 2322119-02 - -Sample ID:

MDL/Units Drinking Water Drinking Water - -

Cobalt --<0.0005<0.00050.0005 mg/L

Copper --<0.0005<0.00050.0005 mg/L

Iron --0.60.50.1 mg/L

Lead --<0.0001<0.00010.0001 mg/L

Magnesium --42.035.80.2 mg/L

Manganese --0.0160.0140.005 mg/L

Molybdenum --0.00220.00200.0005 mg/L

Nickel --<0.001<0.0010.001 mg/L

Potassium --6.96.10.1 mg/L

Selenium --<0.001<0.0010.001 mg/L

Silver --<0.0001<0.00010.0001 mg/L

Sodium --70.761.60.2 mg/L

Strontium --4.094.030.01 mg/L

Thallium --<0.001<0.0010.001 mg/L

Tin --<0.01<0.010.01 mg/L

Titanium --<0.005<0.0050.005 mg/L

Tungsten --<0.01<0.010.01 mg/L

Uranium --0.00060.00050.0001 mg/L

Vanadium --<0.0005<0.00050.0005 mg/L

Zinc --<0.005<0.0050.005 mg/L

Volatiles

Acetone --<0.0050<0.00500.0050 mg/L

Benzene --<0.0005<0.00050.0005 mg/L

Bromodichloromethane --<0.0005<0.00050.0005 mg/L

Bromoform --<0.0005<0.00050.0005 mg/L

Bromomethane --<0.0005<0.00050.0005 mg/L

Carbon Tetrachloride --<0.0002<0.00020.0002 mg/L

Chlorobenzene --<0.0005<0.00050.0005 mg/L

Chloroethane --<0.0010<0.00100.0010 mg/L

Chloroform --<0.0005<0.00050.0005 mg/L

Dibromochloromethane --<0.0005<0.00050.0005 mg/L

Dichlorodifluoromethane --<0.0010<0.00100.0010 mg/L

1,2-Dibromoethane --<0.0002<0.00020.0002 mg/L

1,2-Dichlorobenzene --<0.0005<0.00050.0005 mg/L

1,3-Dichlorobenzene --<0.0005<0.00050.0005 mg/L

Page 4 of 12



 Order #: 2322119

Project Description: 210341

Certificate of Analysis

Client:

Report Date: 02-Jun-2023

Order Date: 29-May-2023 

Client PO:  

LRL Associates Ltd.

Client ID: 5969 Ottawa St. - 3 

HR

5969 Ottawa St. - 6 

HR

- -

Sample Date: --29-May-23 13:4629-May-23 10:46

2322119-01 2322119-02 - -Sample ID:

MDL/Units Drinking Water Drinking Water - -

1,4-Dichlorobenzene --<0.0005<0.00050.0005 mg/L

1,1-Dichloroethane --<0.0005<0.00050.0005 mg/L

1,2-Dichloroethane --<0.0005<0.00050.0005 mg/L

1,1-Dichloroethylene --<0.0005<0.00050.0005 mg/L

cis-1,2-Dichloroethylene --<0.0005<0.00050.0005 mg/L

trans-1,2-Dichloroethylene --<0.0005<0.00050.0005 mg/L

1,2-Dichloroethylene, total --<0.0005<0.00050.0005 mg/L

1,2-Dichloropropane --<0.0005<0.00050.0005 mg/L

cis-1,3-Dichloropropylene --<0.0005<0.00050.0005 mg/L

trans-1,3-Dichloropropylene --<0.0005<0.00050.0005 mg/L

1,3-Dichloropropene, total --<0.0005<0.00050.0005 mg/L

Ethylbenzene --<0.0005<0.00050.0005 mg/L

Hexane --<0.0010<0.00100.0010 mg/L

Methyl Ethyl Ketone (2-Butanone) --<0.0050<0.00500.0050 mg/L

Methyl Isobutyl Ketone --<0.0050<0.00500.0050 mg/L

Methyl tert-butyl ether --<0.0020<0.00200.0020 mg/L

Methylene Chloride --<0.0050<0.00500.0050 mg/L

Styrene --<0.0005<0.00050.0005 mg/L

1,1,1,2-Tetrachloroethane --<0.0005<0.00050.0005 mg/L

1,1,2,2-Tetrachloroethane --<0.0005<0.00050.0005 mg/L

Tetrachloroethylene --<0.0005<0.00050.0005 mg/L

Toluene --<0.0005<0.00050.0005 mg/L

1,1,1-Trichloroethane --<0.0005<0.00050.0005 mg/L

1,1,2-Trichloroethane --<0.0005<0.00050.0005 mg/L

Trichloroethylene --<0.0005<0.00050.0005 mg/L

Trichlorofluoromethane --<0.0010<0.00100.0010 mg/L

Vinyl chloride --<0.0002<0.00020.0002 mg/L

m,p-Xylenes --<0.0005<0.00050.0005 mg/L

o-Xylene --<0.0005<0.00050.0005 mg/L

Xylenes, total --<0.0005<0.00050.0005 mg/L

4-Bromofluorobenzene Surrogate 113% 112% - -

Dibromofluoromethane Surrogate 102% 103% - -

Toluene-d8 Surrogate 102% 101% - -
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 Order #: 2322119

Project Description: 210341

Certificate of Analysis

Client:

Report Date: 02-Jun-2023

Order Date: 29-May-2023 

Client PO:  

LRL Associates Ltd.

Method Quality Control: Blank

 Analyte Result
Reporting

Limit Units

Source

Result %REC

%REC

Limit RPD

RPD

Limit Notes 

Anions

Chloride ND 1 mg/L

Fluoride ND 0.1 mg/L

Nitrate as N ND 0.1 mg/L

Nitrite as N ND 0.05 mg/L

Sulphate ND 1 mg/L

General Inorganics

Alkalinity, total ND 5 mg/L

Ammonia as N ND 0.01 mg/L

Dissolved Organic Carbon ND 0.5 mg/L

Colour ND 2 TCU

Conductivity ND 5 uS/cm

Phenolics ND 0.001 mg/L

Total Dissolved Solids ND 10 mg/L

Sulphide ND 0.02 mg/L

Tannin & Lignin ND 0.1 mg/L

Total Kjeldahl Nitrogen ND 0.1 mg/L

Turbidity ND 0.1 NTU

Metals

Aluminum ND 0.001 mg/L

Antimony ND 0.0005 mg/L

Arsenic ND 0.001 mg/L

Barium ND 0.001 mg/L

Beryllium ND 0.0005 mg/L

Boron ND 0.01 mg/L

Cadmium ND 0.0001 mg/L

Calcium ND 0.1 mg/L

Chromium ND 0.001 mg/L

Cobalt ND 0.0005 mg/L

Copper ND 0.0005 mg/L

Iron ND 0.1 mg/L

Lead ND 0.0001 mg/L

Magnesium ND 0.2 mg/L

Manganese ND 0.005 mg/L

Molybdenum ND 0.0005 mg/L

Nickel ND 0.001 mg/L

Potassium ND 0.1 mg/L

Selenium ND 0.001 mg/L

Silver ND 0.0001 mg/L

Sodium ND 0.2 mg/L

Strontium ND 0.01 mg/L

Thallium ND 0.001 mg/L

Tin ND 0.01 mg/L

Titanium ND 0.005 mg/L

Tungsten ND 0.01 mg/L

Uranium ND 0.0001 mg/L

Vanadium ND 0.0005 mg/L

Zinc ND 0.005 mg/L

Microbiological Parameters

E. coli ND 1 CFU/100mL

Total Coliforms ND 1 CFU/100mL

Fecal Coliforms ND 1 CFU/100mL

Heterotrophic Plate Count ND 10 CFU/mL

Volatiles

Acetone ND 0.0050 mg/L

Benzene ND 0.0005 mg/L

Bromodichloromethane ND 0.0005 mg/L

Bromoform ND 0.0005 mg/L
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 Order #: 2322119

Project Description: 210341

Certificate of Analysis

Client:

Report Date: 02-Jun-2023

Order Date: 29-May-2023 

Client PO:  

LRL Associates Ltd.

Method Quality Control: Blank

 Analyte Result
Reporting

Limit Units

Source

Result %REC

%REC

Limit RPD

RPD

Limit Notes 

Bromomethane ND 0.0005 mg/L

Carbon Tetrachloride ND 0.0002 mg/L

Chlorobenzene ND 0.0005 mg/L

Chloroethane ND 0.0010 mg/L

Chloroform ND 0.0005 mg/L

Dibromochloromethane ND 0.0005 mg/L

Dichlorodifluoromethane ND 0.0010 mg/L

1,2-Dibromoethane ND 0.0002 mg/L

1,2-Dichlorobenzene ND 0.0005 mg/L

1,3-Dichlorobenzene ND 0.0005 mg/L

1,4-Dichlorobenzene ND 0.0005 mg/L

1,1-Dichloroethane ND 0.0005 mg/L

1,2-Dichloroethane ND 0.0005 mg/L

1,1-Dichloroethylene ND 0.0005 mg/L

cis-1,2-Dichloroethylene ND 0.0005 mg/L

trans-1,2-Dichloroethylene ND 0.0005 mg/L

1,2-Dichloroethylene, total ND 0.0005 mg/L

1,2-Dichloropropane ND 0.0005 mg/L

cis-1,3-Dichloropropylene ND 0.0005 mg/L

trans-1,3-Dichloropropylene ND 0.0005 mg/L

1,3-Dichloropropene, total ND 0.0005 mg/L

Ethylbenzene ND 0.0005 mg/L

Hexane ND 0.0010 mg/L

Methyl Ethyl Ketone (2-Butanone) ND 0.0050 mg/L

Methyl Isobutyl Ketone ND 0.0050 mg/L

Methyl tert-butyl ether ND 0.0020 mg/L

Methylene Chloride ND 0.0050 mg/L

Styrene ND 0.0005 mg/L

1,1,1,2-Tetrachloroethane ND 0.0005 mg/L

1,1,2,2-Tetrachloroethane ND 0.0005 mg/L

Tetrachloroethylene ND 0.0005 mg/L

Toluene ND 0.0005 mg/L

1,1,1-Trichloroethane ND 0.0005 mg/L

1,1,2-Trichloroethane ND 0.0005 mg/L

Trichloroethylene ND 0.0005 mg/L

Trichlorofluoromethane ND 0.0010 mg/L

Vinyl chloride ND 0.0002 mg/L

m,p-Xylenes ND 0.0005 mg/L

o-Xylene ND 0.0005 mg/L

Xylenes, total ND 0.0005 mg/L

Surrogate: 4-Bromofluorobenzene 0.0888 111 50-140mg/L

Surrogate: Dibromofluoromethane 0.0841 105 50-140mg/L

Surrogate: Toluene-d8 0.0829 104 50-140mg/L
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 Order #: 2322119

Project Description: 210341

Certificate of Analysis

Client:

Report Date: 02-Jun-2023

Order Date: 29-May-2023 

Client PO:  

LRL Associates Ltd.

Method Quality Control: Duplicate

 Analyte Result

Reporting

Limit Units

Source

Result %REC

%REC

Limit RPD

RPD

Limit Notes 

Anions

Chloride 192 1 191 200.6mg/L

Fluoride 0.36 0.1 0.35 201.2mg/L

Nitrate as N ND 0.1 ND 20NCmg/L

Nitrite as N ND 0.05 ND 20NCmg/L

Sulphate 57.5 1 56.8 201.2mg/L

General Inorganics

Alkalinity, total 273 5 274 140.1mg/L

Ammonia as N 0.098 0.01 0.098 17.70.6mg/L

Dissolved Organic Carbon 1.4 0.5 1.6 3715.7mg/L

Colour ND 2 ND 12NCTCU

Conductivity 1250 5 1290 52.7uS/cm

pH 7.8 0.1 7.8 3.30.4pH Units

Phenolics ND 0.001 ND 10NCmg/L

Total Dissolved Solids 82.0 10 82.0 100.0mg/L

Sulphide ND 0.02 ND 10NCmg/L

Tannin & Lignin ND 0.1 ND 11NCmg/L

Total Kjeldahl Nitrogen 0.17 0.1 0.16 162.5mg/L

Turbidity ND 0.1 8.1 10NCNTU

Metals

Aluminum 0.022 0.001 0.021 201.8mg/L

Antimony ND 0.0005 ND 20NCmg/L

Arsenic ND 0.001 ND 20NCmg/L

Barium 0.019 0.001 0.020 204.4mg/L

Beryllium ND 0.0005 ND 20NCmg/L

Boron 0.02 0.01 0.02 202.1mg/L

Cadmium ND 0.0001 ND 20NCmg/L

Calcium 32.9 0.1 32.5 201.3mg/L

Chromium ND 0.001 ND 20NCmg/L

Cobalt ND 0.0005 ND 20NCmg/L

Copper 0.735 0.0005 0.738 200.4mg/L

Iron 0.2 0.1 0.2 204.0mg/L

Lead 0.0053 0.0001 0.0053 200.1mg/L

Magnesium 8.7 0.2 8.6 201.1mg/L

Manganese 0.005 0.005 0.005 201.9mg/L

Molybdenum 0.0010 0.0005 0.0011 209.1mg/L

Nickel 0.003 0.001 0.003 204.7mg/L

Potassium 1.8 0.1 1.7 202.8mg/L

Selenium ND 0.001 ND 20NCmg/L

Silver ND 0.0001 ND 20NCmg/L

Sodium 16.3 0.2 16.0 202.3mg/L

Thallium ND 0.001 ND 20NCmg/L

Tin ND 0.01 ND 20NCmg/L

Titanium ND 0.005 ND 50NCmg/L

Tungsten ND 0.01 ND 20NCmg/L

Uranium 0.0002 0.0001 0.0002 202.1mg/L

Vanadium ND 0.0005 ND 20NCmg/L

Zinc 0.196 0.005 0.194 200.7mg/L

Microbiological Parameters

E. coli ND 1 ND 30NCCFU/100mL

Total Coliforms ND 1 ND 30NCCFU/100mL

Fecal Coliforms ND 1 ND 30NCCFU/100mL

Heterotrophic Plate Count 10 10 80 30NCCFU/mL

Volatiles

Acetone ND 0.0050 ND 30NCmg/L

Benzene ND 0.0005 ND 30NCmg/L

Bromodichloromethane 0.0023 0.0005 0.0023 301.3mg/L
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 Order #: 2322119

Project Description: 210341

Certificate of Analysis

Client:

Report Date: 02-Jun-2023

Order Date: 29-May-2023 

Client PO:  

LRL Associates Ltd.

Method Quality Control: Duplicate

 Analyte Result

Reporting

Limit Units

Source

Result %REC

%REC

Limit RPD

RPD

Limit Notes 

Bromoform ND 0.0005 ND 30NCmg/L

Bromomethane ND 0.0005 ND 30NCmg/L

Carbon Tetrachloride ND 0.0002 ND 30NCmg/L

Chlorobenzene ND 0.0005 ND 30NCmg/L

Chloroethane ND 0.0010 ND 30NCmg/L

Chloroform 0.0227 0.0005 0.0220 302.9mg/L

Dibromochloromethane ND 0.0005 ND 30NCmg/L

Dichlorodifluoromethane ND 0.0010 ND 30NCmg/L

1,2-Dibromoethane ND 0.0002 ND 30NCmg/L

1,2-Dichlorobenzene ND 0.0005 ND 30NCmg/L

1,3-Dichlorobenzene ND 0.0005 ND 30NCmg/L

1,4-Dichlorobenzene ND 0.0005 ND 30NCmg/L

1,1-Dichloroethane ND 0.0005 ND 30NCmg/L

1,2-Dichloroethane ND 0.0005 ND 30NCmg/L

1,1-Dichloroethylene ND 0.0005 ND 30NCmg/L

cis-1,2-Dichloroethylene ND 0.0005 ND 30NCmg/L

trans-1,2-Dichloroethylene ND 0.0005 ND 30NCmg/L

1,2-Dichloropropane ND 0.0005 ND 30NCmg/L

cis-1,3-Dichloropropylene ND 0.0005 ND 30NCmg/L

trans-1,3-Dichloropropylene ND 0.0005 ND 30NCmg/L

Ethylbenzene ND 0.0005 ND 30NCmg/L

Hexane ND 0.0010 ND 30NCmg/L

Methyl Ethyl Ketone (2-Butanone) ND 0.0050 ND 30NCmg/L

Methyl Isobutyl Ketone ND 0.0050 ND 30NCmg/L

Methyl tert-butyl ether ND 0.0020 ND 30NCmg/L

Methylene Chloride ND 0.0050 ND 30NCmg/L

Styrene ND 0.0005 ND 30NCmg/L

1,1,1,2-Tetrachloroethane ND 0.0005 ND 30NCmg/L

1,1,2,2-Tetrachloroethane ND 0.0005 ND 30NCmg/L

Tetrachloroethylene ND 0.0005 ND 30NCmg/L

Toluene ND 0.0005 ND 30NCmg/L

1,1,1-Trichloroethane ND 0.0005 ND 30NCmg/L

1,1,2-Trichloroethane ND 0.0005 ND 30NCmg/L

Trichloroethylene ND 0.0005 ND 30NCmg/L

Trichlorofluoromethane ND 0.0010 ND 30NCmg/L

Vinyl chloride ND 0.0002 ND 30NCmg/L

m,p-Xylenes ND 0.0005 ND 30NCmg/L

o-Xylene ND 0.0005 ND 30NCmg/L

Surrogate: 4-Bromofluorobenzene 0.0910 114 50-140mg/L

Surrogate: Dibromofluoromethane 0.0835 104 50-140mg/L

Surrogate: Toluene-d8 0.0820 102 50-140mg/L
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 Order #: 2322119

Project Description: 210341

Certificate of Analysis

Client:

Report Date: 02-Jun-2023

Order Date: 29-May-2023 

Client PO:  

LRL Associates Ltd.

Method Quality Control: Spike

 Analyte Result
Reporting

Limit
Units

Source

Result
%REC

%REC

Limit
RPD

RPD

Limit
Notes 

Anions

Chloride 199 191 86.5 70-124mg/L1

Fluoride 1.38 0.35 103 70-130mg/L0.1

Nitrate as N 0.98 ND 98.0 77-126mg/L0.1

Nitrite as N 0.855 ND 85.5 82-115mg/L0.05

Sulphate 65.0 56.8 82.6 70-130mg/L1

General Inorganics

Ammonia as N 1.15 0.098 106 81-124mg/L0.01

Dissolved Organic Carbon 11.1 1.8 93.6 60-133mg/L0.5

Phenolics 0.028 ND 110 67-133mg/L0.001

Total Dissolved Solids 96.0 ND 96.0 75-125mg/L10

Sulphide 0.50 ND 100 79-115mg/L0.02

Tannin & Lignin 1.1 ND 110 71-113mg/L0.1

Total Kjeldahl Nitrogen 1.12 0.16 95.7 81-126mg/L0.1

Metals

Aluminum 61.7 21.1 81.2 80-120mg/L0.001

Arsenic 49.3 0.645 97.3 80-120mg/L0.001

Barium 64.9 20.1 89.6 80-120mg/L0.001

Beryllium 53.0 0.0312 106 80-120mg/L0.0005

Boron 68.3 21.0 94.5 80-120mg/L0.01

Cadmium 45.8 0.0364 91.5 80-120mg/L0.0001

Calcium 13400 5160 82.6 80-120mg/L0.1

Chromium 50.1 0.114 100 80-120mg/L0.001

Cobalt 49.6 0.0377 99.1 80-120mg/L0.0005

Copper 51.8 0.944 102 80-120mg/L0.0005

Iron 2410 225 87.5 80-120mg/L0.1

Lead 41.6 ND 83.2 80-120mg/L0.0001

Magnesium 32600 24200 84.7 80-120mg/L0.2

Manganese 54.8 5.22 99.1 80-120mg/L0.005

Molybdenum 46.8 1.05 91.4 80-120mg/L0.0005

Nickel 50.8 2.99 95.6 80-120mg/L0.001

Potassium 11100 1720 94.2 80-120mg/L0.1

Selenium 47.6 0.242 94.7 80-120mg/L0.001

Silver 46.7 0.0578 93.2 80-120mg/L0.0001

Sodium 9500 ND 95.0 80-120mg/L0.2

Thallium 42.1 0.025 84.1 80-120mg/L0.001

Tin 46.4 0.22 92.4 80-120mg/L0.01

Titanium 51.4 ND 103 70-130mg/L0.005

Tungsten 41.7 0.26 82.8 80-120mg/L0.01

Vanadium 49.8 0.192 99.2 80-120mg/L0.0005

Zinc 47.7 2.70 90.1 80-120mg/L0.005

Volatiles

Acetone 0.121 ND 121 50-140mg/L0.0050

Benzene 0.0396 ND 98.9 60-130mg/L0.0005

Bromodichloromethane 0.0384 ND 96.0 60-130mg/L0.0005

Bromoform 0.0355 ND 88.7 60-130mg/L0.0005

Bromomethane 0.0431 ND 108 50-140mg/L0.0005

Carbon Tetrachloride 0.0332 ND 83.0 60-130mg/L0.0002

Chlorobenzene 0.0436 ND 109 60-130mg/L0.0005
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 Order #: 2322119

Project Description: 210341

Certificate of Analysis

Client:

Report Date: 02-Jun-2023

Order Date: 29-May-2023 

Client PO:  

LRL Associates Ltd.

Method Quality Control: Spike

 Analyte Result
Reporting

Limit
Units

Source

Result
%REC

%REC

Limit
RPD

RPD

Limit
Notes 

Chloroethane 0.0463 ND 116 50-140mg/L0.0010

Chloroform 0.0414 ND 104 60-130mg/L0.0005

Dibromochloromethane 0.0326 ND 81.4 60-130mg/L0.0005

Dichlorodifluoromethane 0.0477 ND 119 50-140mg/L0.0010

1,2-Dibromoethane 0.0444 ND 111 60-130mg/L0.0002

1,2-Dichlorobenzene 0.0433 ND 108 60-130mg/L0.0005

1,3-Dichlorobenzene 0.0432 ND 108 60-130mg/L0.0005

1,4-Dichlorobenzene 0.0401 ND 100 60-130mg/L0.0005

1,1-Dichloroethane 0.0443 ND 111 60-130mg/L0.0005

1,2-Dichloroethane 0.0402 ND 101 60-130mg/L0.0005

1,1-Dichloroethylene 0.0490 ND 123 60-130mg/L0.0005

cis-1,2-Dichloroethylene 0.0413 ND 103 60-130mg/L0.0005

trans-1,2-Dichloroethylene 0.0416 ND 104 60-130mg/L0.0005

1,2-Dichloropropane 0.0385 ND 96.3 60-130mg/L0.0005

cis-1,3-Dichloropropylene 0.0364 ND 90.9 60-130mg/L0.0005

trans-1,3-Dichloropropylene 0.0402 ND 100 60-130mg/L0.0005

Ethylbenzene 0.0420 ND 105 60-130mg/L0.0005

Hexane 0.0435 ND 109 60-130mg/L0.0010

Methyl Ethyl Ketone (2-Butanone) 0.112 ND 112 50-140mg/L0.0050

Methyl Isobutyl Ketone 0.118 ND 118 50-140mg/L0.0050

Methyl tert-butyl ether 0.136 ND 136 50-140mg/L0.0020

Methylene Chloride 0.0435 ND 109 60-130mg/L0.0050

Styrene 0.0412 ND 103 60-130mg/L0.0005

1,1,1,2-Tetrachloroethane 0.0403 ND 101 60-130mg/L0.0005

1,1,2,2-Tetrachloroethane 0.0499 ND 125 60-130mg/L0.0005

Tetrachloroethylene 0.0462 ND 115 60-130mg/L0.0005

Toluene 0.0432 ND 108 60-130mg/L0.0005

1,1,1-Trichloroethane 0.0433 ND 108 60-130mg/L0.0005

1,1,2-Trichloroethane 0.0394 ND 98.4 60-130mg/L0.0005

Trichloroethylene 0.0395 ND 98.7 60-130mg/L0.0005

Trichlorofluoromethane 0.0480 ND 120 60-130mg/L0.0010

Vinyl chloride 0.0322 ND 80.4 50-140mg/L0.0002

m,p-Xylenes 0.0845 ND 106 60-130mg/L0.0005

o-Xylene 0.0420 ND 105 60-130mg/L0.0005

Surrogate: 4-Bromofluorobenzene 0.0878 110 50-140mg/L

Surrogate: Dibromofluoromethane 0.0917 115 50-140mg/L

Surrogate: Toluene-d8 0.0791 98.9 50-140mg/L
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 Order #: 2322119

Project Description: 210341

Certificate of Analysis

Client:

Report Date: 02-Jun-2023

Order Date: 29-May-2023 

Client PO:  

LRL Associates Ltd.

Qualifer Notes:

Sample Qualifers :

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

NC: Not Calculated
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ATTACHMENT IV 
Test Pit Logs 

  



5430 Canotek Road   Ottawa, ON, K1J 9G2
     www.lrl.ca   (613) 842-3434

Combustible Soil Vapours
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TEST PIT LOG: TP21-1
PROJECT:

LOCATION:

FIELD PERSONNEL:

PROJECT NO.:

CLIENT:

DATE:

210341

July 20, 2021 DC

Hydrogeological Assessment & Terrain Analysis

EXCAVATION METHOD: BACKHOE KX121-3 EXCAVATION CONTRACTOR:

FT M

D
EP

TH

SOIL DESCRIPTION
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2.0
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9.0

3.010.0

11.0

12.0

4.0
13.0

14.0

15.0

16.0

99.478

EASTING:

SITE DATUM:

EXCAVATION WIDTH :

0435611

1.65 m

NORTHING: 5004477

GROUNDSURFACE ELEVATION: 99.478 m
EXCAVATION LENGTH: 0.9 m
TOP OF RISER ELEVATION:

NOTES:
bgs: Below Ground Surface
(SX): Duplicate Sample Collected

17.0

18.0

5.0

Base of concrete hydro pole in SW corner of the Site (100.00 m).

5969 OTTAWA STREET, RICHMOND, ONTARIO

19.0

End of Test Pit

TOP SOIL:
Sandy silty loam, dry, brown. S1

SILTY LOAM:
Dry, brown/grey, some discolouration like
oxidization between (0.9 - 2.8) m bgs.
Presence of cobbles and boulders at 1.8 m bgs.

Landraulics Equipment

Al Roberts

SANDY LOAM:
Fine grained, dry, brown

99.867 m

99.178
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96.678
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5430 Canotek Road   Ottawa, ON, K1J 9G2
     www.lrl.ca   (613) 842-3434

Combustible Soil Vapours
       (ppm)
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TEST PIT LOG: TP21-2
PROJECT:

LOCATION:

FIELD PERSONNEL:

PROJECT NO.:

CLIENT:

DATE:

210341

July 20, 2021 DC

Hydrogeological Assessment & Terrain Analysis

EXCAVATION METHOD: BACKHOE KX121-3 EXCAVATION CONTRACTOR:

FT M

D
EP

TH

SOIL DESCRIPTION

0.0 0.0

1.0

2.0

4.0

3.0
1.0

5.0

6.0

2.0
7.0

8.0

9.0

3.010.0

11.0

12.0

4.0
13.0

14.0

15.0

16.0

99.929

EASTING:

SITE DATUM:

EXCAVATION WIDTH :

0435644

1.6 m

NORTHING: 5004444

GROUNDSURFACE ELEVATION: 99.929 m
EXCAVATION LENGTH: 1.1 m
TOP OF RISER ELEVATION:

NOTES:
bgs: Below Ground Surface
(SX): Duplicate Sample Collected

17.0

18.0

5.0

Base of concrete hydro pole in SW corner of the Site (100.00 m).

5969 OTTAWA STREET, RICHMOND, ONTARIO

19.0

End of Test Pit

TOP SOIL:
Sandy loam, dry, fine grained, dark brown with
light brown traces.

S1

LOAM:
Dry become moist at 2.1 m bgs , brown.
Presence of cobbles and boulders at 1.8 m bgs.

Landraulics Equipment

Al Roberts

SILTY LOAM:
Dry, brown, trace of oxidization.

100.310 m

99.629

99.029

97.129

R
IS

ER

D
ry

0.0

0.30

0.90

2.80

5'
  S

C
R

EE
N

C
AP

S2

S3

S4

(S5)



5430 Canotek Road   Ottawa, ON, K1J 9G2
     www.lrl.ca   (613) 842-3434

Combustible Soil Vapours
       (ppm)
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TEST PIT LOG: TP21-3
PROJECT:

LOCATION:

FIELD PERSONNEL:

PROJECT NO.:

CLIENT:

DATE:

210341

July 20, 2021 DC

Hydrogeological Assessment & Terrain Analysis

EXCAVATION METHOD: BACKHOE KX121-3 EXCAVATION CONTRACTOR:

FT M

D
EP

TH

SOIL DESCRIPTION

0.0 0.0

1.0
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3.0
1.0

5.0

6.0

2.0
7.0

8.0

9.0

3.010.0

11.0

12.0

4.0
13.0

14.0

15.0

16.0

99.676

EASTING:

SITE DATUM:

EXCAVATION WIDTH :

0435644

1.6 m

NORTHING: 5004444

GROUNDSURFACE ELEVATION: 99.929 m
EXCAVATION LENGTH: 1.1 m
TOP OF RISER ELEVATION:

NOTES:
bgs: Below Ground Surface
(SX): Duplicate Sample Collected

17.0

18.0

5.0

Base of concrete hydro pole in SW corner of the Site (100.00 m).

5969 OTTAWA STREET, RICHMOND, ONTARIO

19.0

End of Test Pit

TOP SOIL:
Sandy loam, dry, fine grained, dark brown with
light brown traces.

S1

LOAM:
Dry, brown, presence of cobbles and boulders
at 1.8 m bgs.

Landraulics Equipment

Al Roberts

SILTY LOAM:
Dry, brown with some grey.

100.310 m

99.376

98.776

96.876
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ATTACHMENT VI 
Water Well Records  

  





Ontarioe Ministry of the Environment , 
Co nservati o n and Parks 

V Tag#:A3 42311 Print Below ) Well Record 

A342311 Regulation 903 Ontario Water Resources Act 

Measurements recorded in: Page ___ of 

mt~~m!ti!!!W!Yitf~ · -r·, · 
First Name ·1 Address Well Constructed 

by Well Owner 

Mailing Address (Street Number/Name) 

61 Strachan street Box 1305 

Address of Well Lo 
5969 Ott 

County/District/Municipality CityfTownNillage 

Ottawa car1eton Richmond 
Northing Municipal Plan and Sublet Number 

4R-7050 PT ( .j)c;LI D 1 I ~0<,#6if I 
~.M,{f.PJ!r1@r)i!j~§!: .!J>c L..~ -~r1.e.§Z.4!?ffi:(~-e.-~~ Ja~t)§~?!i,ra"g•.~.e:¢..gtcjJt~'EriQ{~§:¥"]~~~~@~~@5!- ~~~ . ; ",. _ -.""' _ . _ . ---~=- ,. 
General Colour Most Common Material j Other Materials General Description D 

Fro 

Grey 

Grey 

Grey 

O Cable Tool 
D Rotary (Conventional) 
0 Rotary (Reverse) 

,O oring . · 
ir percussion 
ther s · 

0 Digging 

Clay Gravel 

Limestone 

Limestone 

Limestone( 

D Commercial . Ncif used • .. 
o Municipal o ·6evi;;tering 
O Test Hole .' :· O ·MoniioHng 
D Cooling & Air Conditioninir' . 

ii Hole OR Material Wall 
nized, Fibreglass, Thickn~ eplacement Well 

F---if---,+- - n~cr_e_te_, _P_las_ti_·c_, s_tee_l)-+_ (_cmli_iJll-".-<-<t--F-ro_m---.,-+-----iH D Test Hole 

.188 +2 0 Recharge Well 
2 - ~ ~ 1-~--~~- -+- -----l - -=--,!-~~;!-j O Dewatering Well 

190 D Observation and/or 
-==-'--+------ ---+--,------l------l------l Monitoring Hole 

0 Alteration 
(Construction) 

0 Abandoned, 
Insufficient Supply 

=i;'!l,~· --'-'~~•~'~~;~~·~;_,r,r;;.~":i;;~·~~~~"~·~~!'~i:>~A~·~ru~ . .'~J~!!~·9~i)~:.~'--r'i,£~- o-r~. i!~··~cS~ __ cr"Te_e~!)-~==~~..., Abandoned, Poor 
Outside Water Quality 

Diameter D Abandoned, other, 
- ~(c:'.'.m/~1~n)~~.:.:..:.:..:..:_~,;,;_::.:,,,;,;,::j:::::::=;:: :;;i~s;;:::;_-+ - ~ - -J specify 
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ATTACHMENT V 
Soil Laboratory Analysis  
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ATTACHMENT VI 
Survey Plan  

  





 

 
 

ATTACHMENT VIII 
Aquifer Test Analysis – Printout 

  



Location: 5969 Ottawa Street, Richmond, ONPumping Test: 6-Hr Pump Test Pumping Well: Well 1

Test Conducted by: AK Test Date: 2021-08-11 Discharge: variable, average rate 0.666 [l/s]

Observation Well: Well 1 Static Water Level [m]: 2.96 Radial Distance to PW [m]: -

Pumping Test - Water Level Data  Page 1 of 1

Project: 5969 Ottawa Street Hydrogeological Assessment

Number: 210341

Client: Al Roberts

LRL Assocaites Ltd.
5430 Canotek Road
Ottawa, ON

Time
[min]

Water Level
[m]

Drawdown
[m]

1 0 2.96 0.00
2 0.5 3.47 0.51
3 1 3.83 0.87
4 1.5 4.20 1.24
5 2 4.39 1.43
6 2.5 4.52 1.56
7 3 4.73 1.77
8 3.5 4.76 1.80
9 4 4.79 1.83

10 4.5 4.81 1.85
11 5 4.84 1.88
12 6 4.87 1.91
13 7 4.89 1.93
14 8 4.91 1.95
15 9 4.93 1.97
16 10 4.94 1.98
17 20 4.99 2.03
18 30 5.05 2.09
19 60 5.07 2.11
20 90 5.08 2.12
21 120 5.11 2.15
22 150 5.11 2.15
23 180 5.11 2.15
24 240 5.12 2.16
25 300 5.13 2.17
26 360 5.13 2.17
27 382 5.13 2.17
28 382.5 4.43 1.47
29 383 3.92 0.96
30 383.5 3.67 0.71
31 384 3.45 0.49
32 384.5 3.34 0.38
33 385 3.31 0.35
34 385.5 3.30 0.34
35 386 3.28 0.32
36 386.5 3.26 0.30
37 387 3.25 0.29
38 388 3.24 0.28
39 389 3.23 0.27
40 390 3.21 0.25
41 391 3.20 0.24
42 392 3.19 0.23
43 402 3.12 0.16
44 412 3.09 0.13
45 442 3.05 0.09



Pumping Test Analysis Report

Project: 5969 Ottawa Street Hydrogeological Assessment

Number: 210341

Client: Al Roberts

LRL Assocaites Ltd.
5430 Canotek Road
Ottawa, ON

Location: 5969 Ottawa Street, Richmond, ONPumping Test: 6-Hr Pump Test Pumping Well: Well 1
Test Conducted by: AK Test Date: 2021-08-11
Analysis Performed by: AW Analysis Date: 2021-09-13Time-Drawdown
Aquifer Thickness: Discharge: variable, average rate 0.666 [l/s]
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Pumping Test Analysis Report

Project: 5969 Ottawa Street Hydrogeological Assessment

Number: 210341

Client: Al Roberts

LRL Assocaites Ltd.
5430 Canotek Road
Ottawa, ON

Location: 5969 Ottawa Street, Richmond, ONPumping Test: 6-Hr Pump Test Pumping Well: Well 1
Test Conducted by: AK Test Date: 2021-08-11
Analysis Performed by: AW Analysis Date: 2021-09-13Theis
Aquifer Thickness: Discharge: variable, average rate 0.666 [l/s]

0 0 0 0 0.1 1 10 100 1000 10000 100000 1000000
t/t'

0.00

4.00

8.00

12.00

16.00

20.00

Calculation using Theis

Observation Well Transmissivity

[m²/d]

Storage coefficient Radial Distance to PW

[m]

Well 1 2.50 × 101 4.39 × 10-3 0.07



Pumping Test Analysis Report

Project: 5969 Ottawa Street Hydrogeological Assessment

Number: 210341

Client: Al Roberts

LRL Assocaites Ltd.
5430 Canotek Road
Ottawa, ON

Location: 5969 Ottawa Street, Richmond, ONPumping Test: 6-Hr Pump Test Pumping Well: Well 1
Test Conducted by: AK Test Date: 2021-08-11
Analysis Performed by: Analysis Date: 2021-09-13Agarwal + Theis
Aquifer Thickness: Discharge: variable, average rate 0.666 [l/s]

10000 100000
t/t'

0.00

4.00

8.00

12.00

16.00

20.00

Calculation using AGARWAL + Theis

Observation Well Transmissivity

[m²/d]

Storage coefficient Radial Distance to PW

[m]

Well 1 2.59 × 101 6.00 × 10-3 0.07



Pumping Test Analysis Report

Project: 5969 Ottawa Street Hydrogeological Assessment

Number: 210341

Client: Al Roberts

LRL Assocaites Ltd.
5430 Canotek Road
Ottawa, ON

Location: 5969 Ottawa Street, Richmond, ONPumping Test: 6-Hr Pump Test Pumping Well: Well 1

Test Conducted by: AK Test Date: 2021-08-11

Aquifer Thickness: Discharge: variable, average rate 0.666 [l/s]

1

2

Analysis Name

Theis

Agarwal + Theis

Analysis Performed by

AW

Analysis Date

2021-09-13

2021-09-13

Method name

Theis

AGARWAL + Theis

Well

Well 1

Well 1

T [m²/d] S

2.50 × 101

2.59 × 101

4.39 × 10-3

6.00 × 10-3



Pumping Test Analysis Report

Project: Hydrogeological Assessment 

Number: 210341

Client: A. Roberts

LRL Associates Ltd.
5430 Canotek Road 
Ottawa, Ontario 

Location: 5969 Ottawa Street, Richmond Pumping Test: TW-2 Pumping Well: TW-2, TW-2R
Test Conducted by: LRL Test Date: 2023-07-27
Analysis Performed by: Analysis Date: 2023-07-27Drawdown New 1
Aquifer Thickness: 1.80 m

1E-1 1E0 1E1 1E2 1E3
Dimensionless Time tD [min]

1E-1

1E0

1E1

 [
m

]

TW-2

Calculation using Theis with Jacob Correction

Observation Well Transmissivity

[m²/d]

Hydraulic Conductivity

[m/d]

Storage coefficient

TW-2 1.41 × 104 7.86 × 103 1.00 × 10-4



Pumping Test Analysis Report

Project: Hydrogeological Assessment 

Number: 210341

Client: A. Roberts

LRL Associates Ltd.
5430 Canotek Road 
Ottawa, Ontario 

Location: 5969 Ottawa Street, Richmond Pumping Test: TW-2 Pumping Well: TW-2, TW-2R
Test Conducted by: LRL Test Date: 2023-07-27
Analysis Performed by: Analysis Date: 2023-07-27Recovery New 1
Aquifer Thickness: 1.80 m

1E-1 1E0 1E1 1E2 1E3
Equivalent Time [min]

2E0

7E-1

-6E-1

-2E0

-3E0

-4E0

 [
m

]

TW-2R
Calculation using Agarwal skin

Observation Well Transmissivity

[m²/d]

Hydraulic Conductivity

[m/d]

Skin factor

TW-2R 8.64 × 105 4.80 × 105 -5.00 × 100



 

 
 

ATTACHMENT IX 
Moisture Surplus – Ottawa 

  



Ot t awa_50mm_WBNRMSD. t xt
  Ot t awa Ai r por t ,  ON       WATER BUDGET MEANS FOR THE PERI OD 1950- 2010   DC20492

     LAT. . . .  45. 32     WATER HOLDI NG CAPACI TY. . .  50 MM     HEAT I NDEX. . .  36. 41
     LONG. . .  75. 67     LOWER ZONE. . . . . . . . . . . . . . .  30 MM     A. . . . . . . . . . . .  1. 075

   DATE   TEMP ( C)   PCPN  RAI N  MELT   PE    AE   DEF   SURP  SNOW  SOI L  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

  Ot t awa Ai r por t ,  ON       STANDARD DEVI ATI ONS FOR THE PERI OD 1950- 2010  DC20492

   DATE   TEMP ( C)   PCPN  RAI N  MELT   PE    AE   DEF   SURP  SNOW  SOI L  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

Page 1



Ot t awa_75mm_WBNRMSD. t xt
  Ot t awa Ai r por t ,  ON       WATER BUDGET MEANS FOR THE PERI OD 1950- 2010   DC20492

     LAT. . . .  45. 32     WATER HOLDI NG CAPACI TY. . .  75 MM     HEAT I NDEX. . .  36. 41
     LONG. . .  75. 67     LOWER ZONE. . . . . . . . . . . . . . .  45 MM     A. . . . . . . . . . . .  1. 075

   DATE   TEMP ( C)   PCPN  RAI N  MELT   PE    AE   DEF   SURP  SNOW  SOI L  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

  Ot t awa Ai r por t ,  ON       STANDARD DEVI ATI ONS FOR THE PERI OD 1950- 2010  DC20492

   DATE   TEMP ( C)   PCPN  RAI N  MELT   PE    AE   DEF   SURP  SNOW  SOI L  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

Page 1



Ot t awa_100mm_WBNRMSD. t xt
  Ot t awa Ai r por t ,  ON       WATER BUDGET MEANS FOR THE PERI OD 1950- 2010   DC20492

     LAT. . . .  45. 32     WATER HOLDI NG CAPACI TY. . . 100 MM     HEAT I NDEX. . .  36. 41
     LONG. . .  75. 67     LOWER ZONE. . . . . . . . . . . . . . .  60 MM     A. . . . . . . . . . . .  1. 075

   DATE   TEMP ( C)   PCPN  RAI N  MELT   PE    AE   DEF   SURP  SNOW  SOI L  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

  Ot t awa Ai r por t ,  ON       STANDARD DEVI ATI ONS FOR THE PERI OD 1950- 2010  DC20492

   DATE   TEMP ( C)   PCPN  RAI N  MELT   PE    AE   DEF   SURP  SNOW  SOI L  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

Page 1



Ot t awa_125mm_WBNRMSD. t xt
  Ot t awa Ai r por t ,  ON       WATER BUDGET MEANS FOR THE PERI OD 1950- 2010   DC20492

     LAT. . . .  45. 32     WATER HOLDI NG CAPACI TY. . . 125 MM     HEAT I NDEX. . .  36. 41
     LONG. . .  75. 67     LOWER ZONE. . . . . . . . . . . . . . .  75 MM     A. . . . . . . . . . . .  1. 075

   DATE   TEMP ( C)   PCPN  RAI N  MELT   PE    AE   DEF   SURP  SNOW  SOI L  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

  Ot t awa Ai r por t ,  ON       STANDARD DEVI ATI ONS FOR THE PERI OD 1950- 2010  DC20492

   DATE   TEMP ( C)   PCPN  RAI N  MELT   PE    AE   DEF   SURP  SNOW  SOI L  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

Page 1



Ot t awa_150mm_WBNRMSD. t xt
  Ot t awa Ai r por t ,  ON       WATER BUDGET MEANS FOR THE PERI OD 1950- 2010   DC20492

     LAT. . . .  45. 32     WATER HOLDI NG CAPACI TY. . . 150 MM     HEAT I NDEX. . .  36. 41
     LONG. . .  75. 67     LOWER ZONE. . . . . . . . . . . . . . .  90 MM     A. . . . . . . . . . . .  1. 075

   DATE   TEMP ( C)   PCPN  RAI N  MELT   PE    AE   DEF   SURP  SNOW  SOI L  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

  Ot t awa Ai r por t ,  ON       STANDARD DEVI ATI ONS FOR THE PERI OD 1950- 2010  DC20492

   DATE   TEMP ( C)   PCPN  RAI N  MELT   PE    AE   DEF   SURP  SNOW  SOI L  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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Ot t awa_200mm_WBNRMSD. t xt
  Ot t awa Ai r por t ,  ON       WATER BUDGET MEANS FOR THE PERI OD 1950- 2010   DC20492

     LAT. . . .  45. 32     WATER HOLDI NG CAPACI TY. . . 200 MM     HEAT I NDEX. . .  36. 41
     LONG. . .  75. 67     LOWER ZONE. . . . . . . . . . . . . . . 120 MM     A. . . . . . . . . . . .  1. 075

   DATE   TEMP ( C)   PCPN  RAI N  MELT   PE    AE   DEF   SURP  SNOW  SOI L  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

  Ot t awa Ai r por t ,  ON       STANDARD DEVI ATI ONS FOR THE PERI OD 1950- 2010  DC20492

   DATE   TEMP ( C)   PCPN  RAI N  MELT   PE    AE   DEF   SURP  SNOW  SOI L  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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Ot t awa_225mm_WBNRMSD. t xt
  Ot t awa Ai r por t ,  ON       WATER BUDGET MEANS FOR THE PERI OD 1950- 2010   DC20492

     LAT. . . .  45. 32     WATER HOLDI NG CAPACI TY. . . 225 MM     HEAT I NDEX. . .  36. 41
     LONG. . .  75. 67     LOWER ZONE. . . . . . . . . . . . . . . 135 MM     A. . . . . . . . . . . .  1. 075

   DATE   TEMP ( C)   PCPN  RAI N  MELT   PE    AE   DEF   SURP  SNOW  SOI L  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

  Ot t awa Ai r por t ,  ON       STANDARD DEVI ATI ONS FOR THE PERI OD 1950- 2010  DC20492

   DATE   TEMP ( C)   PCPN  RAI N  MELT   PE    AE   DEF   SURP  SNOW  SOI L  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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Ot t awa_250mm_WBNRMSD. t xt
  Ot t awa Ai r por t ,  ON       WATER BUDGET MEANS FOR THE PERI OD 1950- 2010   DC20492

     LAT. . . .  45. 32     WATER HOLDI NG CAPACI TY. . . 250 MM     HEAT I NDEX. . .  36. 41
     LONG. . .  75. 67     LOWER ZONE. . . . . . . . . . . . . . . 150 MM     A. . . . . . . . . . . .  1. 075

   DATE   TEMP ( C)   PCPN  RAI N  MELT   PE    AE   DEF   SURP  SNOW  SOI L  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

  Ot t awa Ai r por t ,  ON       STANDARD DEVI ATI ONS FOR THE PERI OD 1950- 2010  DC20492

   DATE   TEMP ( C)   PCPN  RAI N  MELT   PE    AE   DEF   SURP  SNOW  SOI L  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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Ot t awa_265mm_WBNRMSD. t xt
  Ot t awa Ai r por t ,  ON       WATER BUDGET MEANS FOR THE PERI OD 1950- 2010   DC20492

     LAT. . . .  45. 32     WATER HOLDI NG CAPACI TY. . . 265 MM     HEAT I NDEX. . .  36. 41
     LONG. . .  75. 67     LOWER ZONE. . . . . . . . . . . . . . . 159 MM     A. . . . . . . . . . . .  1. 075

   DATE   TEMP ( C)   PCPN  RAI N  MELT   PE    AE   DEF   SURP  SNOW  SOI L  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

  Ot t awa Ai r por t ,  ON       STANDARD DEVI ATI ONS FOR THE PERI OD 1950- 2010  DC20492

   DATE   TEMP ( C)   PCPN  RAI N  MELT   PE    AE   DEF   SURP  SNOW  SOI L  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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Ot t awa_275mm_WBNRMSD. t xt
  Ot t awa Ai r por t ,  ON       WATER BUDGET MEANS FOR THE PERI OD 1950- 2010   DC20492

     LAT. . . .  45. 32     WATER HOLDI NG CAPACI TY. . . 275 MM     HEAT I NDEX. . .  36. 41
     LONG. . .  75. 67     LOWER ZONE. . . . . . . . . . . . . . . 165 MM     A. . . . . . . . . . . .  1. 075

   DATE   TEMP ( C)   PCPN  RAI N  MELT   PE    AE   DEF   SURP  SNOW  SOI L  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

  Ot t awa Ai r por t ,  ON       STANDARD DEVI ATI ONS FOR THE PERI OD 1950- 2010  DC20492

   DATE   TEMP ( C)   PCPN  RAI N  MELT   PE    AE   DEF   SURP  SNOW  SOI L  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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Ot t awa_280mm_WBNRMSD. t xt
  Ot t awa Ai r por t ,  ON       WATER BUDGET MEANS FOR THE PERI OD 1950- 2010   DC20492

     LAT. . . .  45. 32     WATER HOLDI NG CAPACI TY. . . 280 MM     HEAT I NDEX. . .  36. 41
     LONG. . .  75. 67     LOWER ZONE. . . . . . . . . . . . . . . 168 MM     A. . . . . . . . . . . .  1. 075

   DATE   TEMP ( C)   PCPN  RAI N  MELT   PE    AE   DEF   SURP  SNOW  SOI L  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

  Ot t awa Ai r por t ,  ON       STANDARD DEVI ATI ONS FOR THE PERI OD 1950- 2010  DC20492

   DATE   TEMP ( C)   PCPN  RAI N  MELT   PE    AE   DEF   SURP  SNOW  SOI L  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
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Ot t awa_300mm_WBNRMSD. t xt
  Ot t awa Ai r por t ,  ON       WATER BUDGET MEANS FOR THE PERI OD 1950- 2010   DC20492

     LAT. . . .  45. 32     WATER HOLDI NG CAPACI TY. . . 300 MM     HEAT I NDEX. . .  36. 41
     LONG. . .  75. 67     LOWER ZONE. . . . . . . . . . . . . . . 180 MM     A. . . . . . . . . . . .  1. 075

   DATE   TEMP ( C)   PCPN  RAI N  MELT   PE    AE   DEF   SURP  SNOW  SOI L  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

  Ot t awa Ai r por t ,  ON       STANDARD DEVI ATI ONS FOR THE PERI OD 1950- 2010  DC20492

   DATE   TEMP ( C)   PCPN  RAI N  MELT   PE    AE   DEF   SURP  SNOW  SOI L  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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Ot t awa_400mm_WBNRMSD. t xt
  Ot t awa Ai r por t ,  ON       WATER BUDGET MEANS FOR THE PERI OD 1950- 2010   DC20492

     LAT. . . .  45. 32     WATER HOLDI NG CAPACI TY. . . 400 MM     HEAT I NDEX. . .  36. 41
     LONG. . .  75. 67     LOWER ZONE. . . . . . . . . . . . . . . 240 MM     A. . . . . . . . . . . .  1. 075

   DATE   TEMP ( C)   PCPN  RAI N  MELT   PE    AE   DEF   SURP  SNOW  SOI L  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

  Ot t awa Ai r por t ,  ON       STANDARD DEVI ATI ONS FOR THE PERI OD 1950- 2010  DC20492

   DATE   TEMP ( C)   PCPN  RAI N  MELT   PE    AE   DEF   SURP  SNOW  SOI L  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
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ATTACHMENT X 
Septic System Specifications  



GENERAL SPECIFICATIONS

The contractor shall furnish and install one complete Hydro-Kinetic Green wastewater treatment

Treatment of the domestic wastewater shall be accomplished by the extended aeration process

HYDRO-KINETIC╟ GREEN WASTEWATER TREATMENT SYSTEM

WITH SERVICE PRO╟ CONTROL CENTER

SPECIFICATIONS



OPERATING CONDITIONS

PRETREATMENT CHAMBER

ANOXIC CHAMBER



AERATION CHAMBER

FINAL CLARIFICATION CHAMBER

FLOW EQUALIZATION DEVICE

HYDRO-KINETIC BIO-FILM REACTOR╟

and consolidation of solids shall take place downstream of the



SERVICE PRO®  MODEL 801P ELECTRICAL CONTROL CENTER

time clock shall control the recirculation pump to insure that

SERVICE PRO╟ MONITORING CENTER

encrypted password protected website for interface with the

be obtained through a unique user name and password that

of stored data shall be maintained through the use of multiple

MODEL AT 1500 ULTRAVIOLET DISINFECTION SYSTEM (Optional)



CERTIFIED PERFORMANCE

AIR PUMP

RECIRCULATION PUMP

shall contain moisture resistant windings and shall be securely



DISTRIBUTED LOCALLY BY:

220 REPUBLIC STREET
NORWALK, OHIO, U.S.A.  44857-1156
TELEPHONE  (419) 668-4471
FAX  (419) 663-5440
www.norweco.com

Norweco╟, Norweco.com╟, Singulair╟, Modulair╟, Travalair╟, Singulair R3╟, Singulair Green╟, Ribbit Rivet╟, Hydro-Kinetic╟, Hydro-Kinetic
Bio-Film Reactor╟,  Evenair╟, Lift-Rail╟, Microsonic╟, Bio-Dynamic╟, Bio-Sanitizer╟, Bio-Neutralizer╟, Bio-Kinetic╟, Bio-Static╟, Bio-Gem╟, Bio-Max╟,
Bio-Perc╟, Blue Crystal╟, Phos-4-Fade╟, Enviro-C╟, ClearCheck╟, ChemCheck╟, Tri-Max╟, Hydra-Max╟, Service Pro╟, MCD╟, TNT╟, WASP╟, Grease
Buster╟ and “BUSTER” logo╟ are registered trademarks of Norwalk Wastewater Equipment Company, Inc.

BLUE CRYSTAL╟ CHLORINATION SYSTEM (Optional)

The Hydro-Kinetic Green system shall be furnished complete with a tablet feeder and a six month supply of

BIO-MAX╟ DECHLORINATION SYSTEM (Optional)

The Hydro-Kinetic Green system shall be furnished complete with a tablet feeder and a six month supply
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LIMITED WARRANTY

EQUIPMENT MANUFACTURER
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