
March 01, 2018

Our File Ref.: 170254

Mr. Bob Cousins
2930 French Hill Road
Ottawa, Ontario K4C 1K7

Attention: Bob Cousins

Subject: Hydrogeological Assessment & Terrain Analysis – Proposed Land Development
8015 Russell Road, Ottawa (Vars), Ontario

Dear Mr. Cousins,

1 INTRODUCTION

LRL Associates Ltd. (LRL) was retained by Mr. Bob Cousins to complete a hydrogeological
assessment & terrain analysis at 8015 Russell Road in Ottawa (Vars), Ontario in support of a
proposed commercial development. The assessment was carried out to determine if the current
lot can adequately and safely be supplied with potable water in accordance with the Ontario
Drinking Water Standards (ODWS) and that the property has soil conditions that are suitable for
on-site sewage disposal without impairing the use of groundwater resources on the site and
adjacent lands.

The assessment was conducted per the MOECC “Hydrogeological Technical Information
Requirements for Land Development Applications” (April 1995), which include the following
guidelines and procedures:

 Guideline D-5 Planning for Sewage and Water Services (August 1996); and

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

The assessment involved a desktop review of available information on the geology and
hydrogeology of the site and adjacent lands, as well as fieldwork consisting of digging test pits for
soil sampling and installation of piezometers (with groundwater sampling), as well as installation
of a test well for conducting a 24-hr pump test with further groundwater sampling of the quality of
the aquifer in the area.

2 SITE AND AREA DESCRIPTION

The site is located at 8015 Russell Road in a Rural Industrial (RH) zoned area of Ottawa (Vars),
Ontario. The location of the subject site is presented in Figure 1. The site is irregular in shape,
being approximately 640 m wide (east-west) by between 110 and 153 m deep (north-south) with
a total site area of approximately 89 954 m². The property is currently undeveloped with
fields/cleared land and mature treed areas, see Figure 2. It is understood that the property will
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be developed with a commercial building approximately 1859 m², supplied with a private well and
septic, see Figure 3 for proposed locations. Historical photos of the site indicated earth-moving
activities in the central portion of the property since 20051, although it is LRL’s understanding that
no development took place. Land development in the surrounding area consists of mostly
agricultural, low density residential and industrial land use, such as:

 Residential and vacant land to the north;

 Russell Road, followed by residential and agricultural land use to the south;

 Industrial (Tomlinson Ready Mix Concrete Supplier) to the east; and

 Frank Kenny Road, followed by residential and agricultural land use to the west.

The topography of the land is generally flat with an approximate elevation around 72 m above
mean sea level. The nearest bodies of water are Shaws Creek located 72 m west from the
south-west corner of the property line, and a tributary of Shaws Creek located 177 m north from
the north-east corner of the property.

3 PROPOSED WATER SUPPLY

It is understood that the proposed development on the site will be serviced by a private water well.

A newly constructed “Test Well” (Well Tag No. A236235) was installed on the site by Bourgeois
Well Drilling in January 2018 in order to assess the potential quality and quantity of the bedrock
aquifer. The approximate location of the test well (TW1) is presented in Figure 2. A copy of the
Water Well Record (WWR) is included in Appendix A.

It was described on the WWR for the Test Well that the underlying subsurface material
encountered was brown clay with silt from grade to 3.1 m bgs, transitioning to grey clay with silt
from 3.1 to 4.8 m bgs, over grey shale to a depth of 36.6 m bgs where the well was terminated.
The recommended pumping rate was indicated as 100 L/min.

4 GEOLOGY & HYDROGEOLOGY

4.1 Geological Mapping
Surficial soil deposit maps2 indicate that overburden material consists of a till, plain/ hummocky
to rolling with local relief less than 5 m (to the north and southern portions of site) and/or between
5 – 25 m in the central portion of the site. The bedrock maps3 indicate similar bedrock that is
described as limestone, dolostone, shale, arkose and sandstone.

Based on review of geological maps and available Ministry of the Environment and Climate
Change (MOECC) WWR (presented in the table below), it is anticipated that the supply aquifer
on the property would be that of the shale and/or limestone bedrock formation and is consistent
to the test well and data provided for the nearby wells.

4.2 Water Well Record Review
A search of the Ontario Ministry of the Environment and Climate Change (MOECC) WWR
database was conducted to locate available WWRs within 500 m of the site based on reported

1 City of Ottawa; geoOttawa Interactive Mapping Software; Retrieved from https://ottawa.ca/en/city-
hall/get-know-your-city/maps-ottawa#geoottawa; 2018.
2 St-Onge, D.A., Surficial Geology, Lower Ottawa Valley, Ontario, Map 2140A, Geological Survey of
Canada, 2009.
3 Ontario Geological Survey 1991. Bedrock geology of Ontario, southern sheet; Ontario Geological
Survey, Map 2544, scale 1:1 000 000.
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UTM coordinates thirteen (13) WWRs were available. Copies of available WWRs are included in
Appendix A and their approximate locations are presented in Figure 4.

4.2.1 Subsurface Stratigraphy
The general subsurface conditions described in the thirteen (13) well records from within 500 m
radius of the site are as follows:

MOE
Well
Number

Distance
and
Direction
from Site

(m)

Depth
(m)

Subsurface Stratigraphy

Groundwater
Encountered
(m)

Static
Water
Level

(m)

Type of
waterClay

(m)

Sand

(m)

Gravel/
hard-pan

(m)

Weathered
Bedrock/

Bedrock (m)

7179701 47 SW 18.4 3.1 - 6 0 – 3.1 6 – 7.1 7.1 – 18.4
(Limestone)

15 1.62 Untested

7229010 68 SW 18.1 0 – 7.27 -- 7.27 – 9.09 9.09 – 18.1
(Limestone)

9.09 2.82 Fresh

7229011 53 SW 18.8 0 – 9.09 -- 9.09 – 10.9 10.9 – 18.8
(Limestone)

10.9 2.77 Fresh

7229012 51 SW 12.7 0 – 7.27 -- 7.27 – 9.09 9.09 – 12.7
(Limestone)

9.09 2.8 Fresh

1535359 46 SW 18.2 0.6 – 3.0 0 – 0.6 3.0 – 6.0 6.0 – 18.2 15.8; 13.7 2.65 Fresh

7207127 25 W 18.5 0 – 4.5 -- -- 4.5 – 18.5
(Limestone)

17 3.21 Untested

5606153 32 SW 23.8 0 – 6.09 -- -- 6.09 – 23.8
(Shale)

22 4.15 Fresh

1511791 38 SW 33.8 0 – 7.3 -- -- 7.3 – 33.8
(Shale/Limestone)

21.3; 33.5 1.5 Fresh

1519681 55 NE 12.8 -- -- 0 – 4.8 4.8 – 12.8
(Shale)

8.8 5.4 Fresh

1521089 55 NE 10.1 -- -- 0 – 4.8 4.8 – 10.1
(Shale)

9.4 1.8 Fresh

1522272 42 SE 36.5 -- -- 0 – 2.7 2.7 – 36.5
(Limestone)

21.3; 35.1 10.6 Fresh

1533155 55 NE 36.6 0 – 3.96 -- -- 3.96 – 36.5
(Shale)

7.6; 30.4 3.0 Fresh

1533156 56 NE 57.9 0 – 4.5 -- -- 4.5 – 57.9
(Limestone/Shale)

7.6 3.0 Fresh

*Distances are based on NAD83 UTM coordinates provided on the WWRs.

The well records show that that the geological conditions within 500 m are generally similar and
described to consist of till material including sand, clay, hardpan and/or gravel material (from
surface to 10.9 m below ground surface (bgs)), over limestone and/or shale bedrock (from 2.7 to
10.9 m bgs. Of the thirteen (13) well records found, all were drilled wells into bedrock. The well
depths ranged from 10.1 to 57.9 m bgs.

4.3 Water Supply Assessment
Based on review of geological maps and well records in the area it is anticipated that the proposed
supply aquifer would be that of the upper bedrock consisting of shale, which is consistent with the
test well that was used as part of this assessment. The proposed water supply for the
development is the bedrock aquifer. Future wells for the development should be installed into the
bedrock up to the depth of the test well (36.6 m).
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5 FIELDWORK

5.1 Test Pits and Piezometer Installation
On January 18, 2018, four (4) test pits were completed across the proposed retained lot to
determine the general upper soil and groundwater conditions, as well as to establish the depth of
overburden in the area. The test pits were advanced using a hydraulic shovel operated by the
client. LRL was present to supervise and document the advancement of the test pits. The
locations of the test pits are presented in Figure 2 with the Test Pit Logs included in
Appendix D.

The general subsurface soil encountered in the test pits consisted of a layer of sand and gravel
fill with concrete and brick debris (up to approximately 1.9 m bgs), over silty grey clay (with the
exception of sand in TP2), up to at least 2.8 m deep. Bedrock was not encountered in the test
pits. Water was found at approximately 1.2 to 2.1 m bgs.

A 25 mm open tube PVC piezometer was installed in test pits TP1, TP2, TP3 and TP4 to allow
for groundwater elevation measurement and sampling of the perched water found in the
overburden, herein referred to as groundwater. Groundwater samples were collected from
piezometers TP1, TP2, TP3 and TP4 on January 18, 2018 and were submitted for laboratory
analyses for select nitrate species parameters.  The laboratory Certificate of Analysis is included
in Appendix C. Select soil samples from TP1, TP2 and TP3 were submitted to LRL Materials
Testing Laboratories for grain size/sieve and hydrometer analysis. Laboratory results reported
that the subsurface native soil in the submitted soil samples consist of silty clay with trace to some
fine to medium sand, with the exception of TP2 that indicated native fine to medium grained sand
with some silt and clay and trace fine gravel. The laboratory certificates of analysis are included
in Appendix E.

5.1.1 Pumping test
LRL conducted a pumping test on the new test well on January 24, 2018 in order to assess the
quality and quantity of the aquifer. The test well was pumped for a total of 1860 minutes
(approximately 31 hours) at 44 L/min for the first 8 hours, and then at 26 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.

5.2 Groundwater Quality

5.2.1 Field measurements

Throughout the pumping test the following field parameters were measured and recorded:

 Turbidity, chlorine and colour using a Lamotte TC-3000 Trimeter; and

 Conductivity, total dissolved solids (TDS) and pH using a portable meter (Hanna
Instruments HI 98129).

The summary of the field measurements are provided in the table included in Appendix B.

5.2.2 Groundwater Samples
Groundwater samples were collected for laboratory analysis during the pumping test to assess
the quality of the proposed supply aquifer. The water samples were collected after three (3),
eight (8), and thirty-one (31) hours of pumping. The water samples were collected directly into
laboratory prepared bottles and were submitted to the laboratory for analysis of a “subdivision”
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package. The laboratory Certificates of Analysis from Paracel Laboratories Ltd. (Ottawa, Ontario)
are included in Appendix C. The groundwater analytical results are discussed in Section 6.1.2.

5.3 Groundwater Quantity

5.3.1 Pump Test
The test well was pumped at approximately 44 L/min for 8 hours, then at 26 L/min for the duration
of the test. The field data of the pumping tests, which include flow rates, water levels and
measurement intervals, are presented in Appendix B. The maximum drawdown throughout the
test was approximately 3.37 m or 10% of the available water column in the well.

6 RESULTS

6.1 Water Quality

6.1.1 Groundwater Results from Test Pits
Table 3 summarizes the water quality analysis from the test pit piezometers for nitrates, nitrites,
ammonia and total kjeldahl nitrogen (TKN). The Laboratory Certificate of Analysis are included in
Appendix C.

Levels of nitrate and nitrite were non-detect (<0.1 and <0.05 mg/L, respectively) with the exception
of nitrate in TP2 which was 0.3 mg/L; and nitrite in TP2 which was 0.97 mg/L and <0.25 mg/L in
TP3. All results remained below the MAC of 10 mg/L for nitrate and 1 mg/L for nitrite.

6.1.2 Groundwater Results from Test Well (A236235)

Table 1 summarizes the water analysis and also includes the relative (ODWS) (O. Reg. 169/03)
for the parameters tested. The analytical results for the untreated water samples collected meet
the ODWS for the parameters tested except for the following:

 Fecal coliforms were reported at 1 CFU/100 mL in the thirty-one (31) hour sample,
above the ODWS of 0 CFU/100 mL. The presence of fecal coliforms may indicate that
other harmful bacteria could be present. Fecal coliforms and other bacteria can be
disinfected/deactivated through filtration and disinfection, such as chlorination or UV
disinfection. However, the efficiency of the treatment can be affected by the high
turbidity.

 Turbidity was reported at a level of 55.7 NTU in the three (3) hour sample, 40.5 NTU in
the eight (8) hour sample, and 8.3 NTU in the thirty-one (31) hour sample.  All results
were above the MAC of 1 NTU if a treatment system is required to provide filtration and
above the AO of 5 NTU. The level is also above the D-5-5 level considered reasonably
treatable of 5 NTU. Turbidity decreased with additional pumping, however, the level
after thirty-one (31) hours was still above the AO and D-5-5 limit of 5 NTU; and the
MAC of 1 NTU if treatment is required to provide filtration.

 Colour was reported to be 18 and 9 TCU after three (3) and eight (8) hours of pumping,
respectively, above the ODWS AO of 5 TCU, and above the MOECC D-5-5 limit of
7 TCU in both the samples. With continued pumping colour levels decreased and
results for the thirty-one (31) hour sample were 3 TCU, below ODWS AO and the
MOECC D-5-5 limits. High levels of colour may indicate that dissolved organic material
is present in the water which may cause an increase in disinfectant by-products. Colour
can be reduced through carbon filtration.

 pH was reported to be 8.7, 8.7, and 8.6 for the three (3), eight (8), and thirty-one (31)
hours of pumping, respectively, above the ODWS OG limits (6.5 – 8.5 pH).
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 Sulphide was reported to be 1.42 mg/L; 1.56 mg/L; and 1.38 mg/L after three (3), eight
(8), and thirty-one (31) hours of pumping, respectively, above the AO of 0.05 mg/L.
Sulphide can cause an unpleasant taste and odour which cab be reduced by, but not
limited to, a manganese greensand filtration system or aeration.

 Iron was reported to be 400 ug/L and 800 ug/L after three (3) and eight (8) hours, being
above the ODWS AO 300 ug/L.  With continued pumping levels dropped below the
ODWS AO limits, being <100 ug/L for the thirty-one (31) hour sample.

 Sodium was reported to be 100 mg/L; 101 mg/L; and 97.4 mg/L after three (3), eight
(8) and thirty-one (31) hours of pumping, respectively, which is below the ODWS AO
and the level considered reasonably treatable in Procedure D-5-5 of 200 mg/L.
However, the concentrations are 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.

 Hardness was reported to be 6.3; 7.9 and 8.6 mg/L after the three (3), eight (8) and
thirty-one (31) hours of pumping, which are below the Operational Guideline (OG) of
80 mg/L.

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 thirty-one (31) hour sample are shown in
Table 2. Using a water temperature of 10°C, the LSI was calculated to be -0.3
at thirty-one (31) hours which indicates the water is slightly corrosive but not
scale forming. The RI was calculated to be 9.3 at thirty-one (31) hours which
indicate intolerable corrosion.

6.2 Water Quantity

6.2.1 Water Quantity of wells within 500 m radius

A summary of the quantity of water reported for the thirteen (13) wells within a 500 m radius of
the site are in the following table. The well records are included in Appendix A and their
approximate locations are presented in Figure 4.

MOE
Well
Number

Distance and
Direction from
Site

Depth
(m)

Pump Test Details

Pump
Rate
(L/min)

Duration
(min)

Drawdown
(m)

Specific
Capacity
(L/Sec/m)

Recovery
(%)

Recommended
Pump Rate
(L/min)

7179701 47 SW 18.4 6.45 60 4.8 -- 100 6.45

7229010 68 SW 18.1 63 60 0.7 -- 100 90

7229011 53 SW 18.8 63 60 0.53 -- 100 63

7229012 51 SW 12.7 58.5 60 6.25 -- 100 67.5

1535359 46 SW 18.2 60 60 1.8 -- 98 22.7

7207127 25 W 18.5 20 60 2.16 -- 99 20

5606153 32 SW 23.8 20 60 2.67 -- 86 30

1511791 38 SW 33.8 -- 60 9.1 -- -- 45.4
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1519681 55 NE 12.8 26.5 60 2.5 -- -- 18.9

1521089 55 NE 10.1 94.7 60 1.5 -- -- 37.9

1522272 42 SE 36.5 30.3 90 25.9 -- -- 22.7

1533155 55 NE 36.5 94.7 60 9.0 -- -- 56.8

1533156 56 NE 57.9 11.3 120 54.9 -- 72 11.3

As shown, all WWR tap into the bedrock aquifer. Based on the details provided in the well records
obtained, the recommended pumping rates were reported to be between 11.3 L/min and 94.7
L/min.

6.2.2 Quantity of Test Well (A236235)
The initial static water level was measured as 1.48 m below top of casing (BTOC). The drawdown
at eight (8) hours of pumping at 44 L/min was 3.37 m bgs. This represents approximately 10% of
the available drawdown in the well. At eight (8) hours the pumping rate was adjusted to 26 L/min,
with a drawdown of 2.52 m bgs, representing 7% of the available drawdown.

The specific capacity of the well at eight (8) hours of pumping at a rate of approximately 44 L/min
is calculated to be 0.218 L/s/m, see Table 5 for specific capacity calculations.

The well achieved approximately 97.9% recovery within 76 minutes of the end of pumping. Based
on the observed drawdown and recovery, it is concluded that the long-term yield of the test well
is in excess of the tested pumping rate of 44 L/min.

6.2.2.1 Quantity for Proposed Development Use
The proposed development involves construction of a multiuse 1895 m2 building on the center
portion of the property; therefore, the required aquifer yield has been derived from the City of
Ottawa’s Water Distribution Guidelines, July 2010 and the MOECC’s Design Guidelines for
Drinking-Water Systems, 2008.

The anticipated average daily flow demands have been evaluated based on the septic design
prepared by Dimensional Analysis. See Appendix F for attached septic design and sewage
system details.

Based on the septic design, the anticipated daily flow demand is 2 850 L/day. The average daily
flow demand was estimated based on the anticipated daily flow demand of 2 850 L/day over an
8 hour period as 5.9 L/min. The maximum daily flow is estimated as 4 275 L/day or 8.9 L/min (1.5
times the average daily flow) and the peak hourly flow is estimated as 16.0 L/min (1.8 times the
maximum daily flow).

7 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).

As part of this assessment, an analysis was carried out to ensure that sufficient space exists on
the property for the construction of a septic system in accordance with the OBC. Based off septic
designs and sewage system details an area of approximately 882 m² is required for the septic
bed assuming 8 pipes each having a length of 18.2 m and a spacing of 1.6 m between the pipes,
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with mantle of 15 m in length along the down gradient portion of the bed. See Appendix F for
details.

It is proposed that a lot size of 89,954 m2, with 85,137 m2 of area available for infiltration is
considered sufficient area for the installation of a septic system in accordance with the OBC to
service a commercial property with a design sewage flow of up to 2 850 L/day, see Table 4 for
nitrate attenuation calculations.

7.1 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 MOE’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, the site is not hydrogeologically
sensitive (i.e. areas of karst formations, bedrock outcrops, or thin soil over highly permeable soils).

In this hydrogeological assessment the “Contaminant Attenuation” case was considered.

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

 Infiltration factors for the proposed development lot was;

a. Flat topography;

b. An assumption of clay loam;

c. Cultivated Land/ woodland;

d. Background nitrate concentration was not detected in submitted water
samples thus for this calculation the background concentration is set to 0
mg/l;

e. Impervious areas of 1895 m2 for the building and 2922 m2 of impervious
area; and

f. Moisture surplus values from the Ottawa weather station (Environment
Canada, 2011). This value is considered representative of Vars, Ontario.

The detailed calculations for the proposed development is presented in the attached Nitrate
Attenuation Calculations table, see Table 4. Based on the proposed lot size and soil conditions,
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the calculated levels of nitrates at the property limits will be 2.05 mg/L respectively. This meets
the procedure’s guideline of 10.0 mg/L at the properties boundaries. Based on the “Contaminant
Attenuation Method” the currently proposed severed lot size and soil conditions are suitable to
attenuate the nitrate impacts generated by the septic systems on the development.

8 CONCLUSIONS

Based on our review of available information and the results of the groundwater sampling and
laboratory analytical program the following conclusions are made.

1. A test well (TW1) was installed on the site and was tested for quality and quantity in
accordance with MOECC Procedures D-5 & D-5-4. The test well was installed into the
inferred shale bedrock to a depth of approximately 36.6 m bgs.

2. Based on the results of the investigation the long-term yield of the tested well appears
to be in excess of the tested rate of 44 L/min and 26 L/min.

3. Based on LRL’s desktop review of the hydrogeology and geology of the site and
surrounding area, site visits and calculations for the “Contaminant Attenuation Method”;
a total lot size of 89 954 m2 (with 27 647 m2 of the total lot size consisting of cultivated
land), produces a calculated nitrate level at the limits of the proposed severed lot as
2.9 mg/L, below the procedure’s guideline of 10 mg/L. Therefore, the soil conditions
are suitable to attenuate the nitrates.

4. The results of the final samples submitted from the test well generally met the
Procedure D-5-5 and ODWS limits for the tested parameters with the following
exceptions:

 Fecal coliforms were reported at 1 CFU/100 mL in the thirty-one (31) hour sample,
above the ODWS of 0 CFU/100 mL. The presence of fecal coliforms may indicate
that other harmful bacteria could be present. Fecal coliforms and other bacteria can
be disinfected/deactivated through filtration and disinfection, such as chlorination
or UV disinfection. However, the efficiency of the treatment can be affected by the
high turbidity.

 Turbidity was reported at a level of 55.7 NTU in the three (3) hour sample, 40.5
NTU in the eight (8) hour sample, and 8.3 NTU in the thirty-one (31) hour sample.
All results were above the MAC of 1 NTU if a treatment system is required to provide
filtration and above the AO of 5 NTU. The level is also above the D-5-5 level
considered reasonably treatable of 5 NTU. Turbidity decreased with additional
pumping, however, the level after thirty-one (31) hours was still above the AO and
D-5-5 limit of 5 NTU; and the MAC of 1 NTU if treatment is required to provide
filtration.

 Colour was reported to be 18 and 9 TCU after three (3) and eight (8) hours of
pumping, respectively, above the ODWS AO of 5 TCU, and above the MOECC D-
5-5 limit of 7 TCU in both the samples. With continued pumping colour levels
decreased and results for the thirty-one (31) hour sample were 3 TCU, below
ODWS AO and the MOECC D-5-5 limits.

 pH was reported to be 8.7, 8.7, and 8.6 for the three (3), eight (8), and thirty-one
(31) hours of pumping, respectively, above the ODWS OG limits (6.5 – 8.5 pH).

 Sulphide was reported to be 1.42 mg/L; 1.56 mg/L; and 1.38 mg/L after three (3),
eight (8) and thirty-one (31) hours of pumping, respectively, above the AO of 0.05
mg/L.
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 Iron was reported to be 400 ug/L and 800 ug/L after three (3) and eight (8) hours,
being above the ODWS AO 300 ug/L.  With continued pumping levels dropped
below the ODWS AO limits, being <100 ug/L for the thirty-one (31) hour sample.

 Sodium was reported to be 100 mg/L; 101 mg/L; and 97.4 mg/L after three (3), eight
(8) and thirty-one (31) hours of pumping, respectively, which is below the ODWS
AO and the level considered reasonably treatable in Procedure D-5-5 of 200 mg/L.
However, the concentrations are 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.

 Hardness was reported to be 6.3 mg/L; 7.9 mg/L and 8.6 mg/L after the three (3),
eight (8) and thirty-one (31) hours of pumping, which are below the Operational
Guideline (OG) of 80 mg/L.

9 RECOMMENDATIONS

1. It is recommended that the well be pumped further in an attempt to reduce the turbidity
to acceptable levels. Following additional pumping if turbidity is acceptable (<5 NTU)
additional samples should be collected for microbiological parameters.

2. 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 (based off the 31-hr sample results):

 Turbidity above 5 NTU is not considered reasonably treatable above 5 NTU;

 Fecal Coliforms and other microbiological bacteria can be reduced through filtration
and a disinfection treatment system such as chlorination or UV disinfection;

 Sodium can be reduced by a point-of-use reverse osmosis system; and

 Sulphide can be reduced through aeration.

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 owner 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.

5. The owner should maintain their well as outlined in the Ontario Ministry of Agricultural
and Rural Affairs Best Management Series – Water Wells and O. Reg. 903/90.

6. All future wells shall be drilled by a licensed well contractor in accordance with Ontario
Regulation 903/90, as amended and the MOECCs Water Supply Wells - Requirements
and Best Management Practices (December 2009). The construction, casing and
sealing must comply with the applicable regulation and practices. The well casing
should be installed into sound bedrock to a minimum depth of 6.1 m below the final
surface grade.

Future wells should not be installed deeper than the test well (i.e. 36.6 m) due to the
uncertainty of the water quality in the deeper aquifer. However, in the event that a
deeper well is required, the well water should be tested prior to consumption. The well
water sample should be collected following pumping of the well for a minimum of six
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Sample

Standard Type
8015 Russell

Road-3hr
8015 Russell

Road-8hr
8015 Russell

Road-31hr

Microbiological Parameters

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

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

Heterotrophic Plate Count CFU/ml 10 <1 <10 10

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

General Inorganics

Alkalinity, total mg/L 5 30 - 500 OG 229 230 235

Ammonia as N mg/L 0.01 0.81 0.78 0.83

Dissolved Organic Carbon mg/L 0.5 5 AO 10 1.6 0.8 2.4

Colour TCU 2 5 AO 7 18 9 3

Conductivity uS/cm 5 521 519 531

Hardness mg/L 1 80 - 100 OG 6.3 7.9 8.6

pH pH Units 0.05 6.5 - 8.5 OG 8.7 8.7 8.6

Phenolics mg/L 0.001 <0.001 <0.001 <0.001

Total Dissolved Solids mg/L 10 500 AO 332 324 320

Sulphide mg/L 0.02 0.05 AO 1.42 1.56 1.38

Tannin & Lignin mg/L 0.1 1.1 1.1 1.4

Total Kjeldahl Nitrogen mg/L 0.1 0.9 0.8 0.7

Organic Nitrogen (Calculated) mg/L 0.15 OG 0.09 0.02 -0.13

Turbidity NTU 0.1   1/52 MAC/AO 5 55.4 40.5 8.3

Anions

Chloride mg/L 1 250 AO 250 23 22 23

Fluoride mg/L 0.1 1.53/2.4 MAC 0.5 0.4 0.4

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

Nitrite as N mg/L 0.05 1 MAC <0.05 <0.05 <0.25[1]

Sulphate mg/L 1 500 AO 500 25 25 26

Metals

Calcium ug/L 100 1600 1700 2300

Iron ug/L 100 300 AO 10000 400 800 <100

Magnesium ug/L 200 600 900 700

Manganese ug/L 50 50 AO 1000 20 20 17

Potassium ug/L 100 3000 4100 3500

Sodium mg/L 0.2 204/200 AO 200 100 101 97.4
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] Elevated reporting limit due to matrix interference.

1 As per Table 1 of MOECC's technical guideline "D-5-5 Private Wells: Water Supply Assessment"
2 1.0 NTU OG if treatment system required to provide filtration for disinfection.  5.0 NTU AO for all points of consumption.
3

4 Health related warning level at which Local Medical Officer of Health should be notified of levels.
5 MOECC D-5-5 guideline, maximum concentration considered reasonably treatable.

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)

Table 1
Summary of Analysis of Water Sample Collected from the Supply Well

Hydrogeological Assessment and Terrain Analysis For Proposed Commercial Development
8015 Russell Road, Ottawa, Ontario

LRL File: 170254

Parameter Units MRL

Ontario Drinking
Water Standards

MOECC
D-5-55

LRL Associates Ltd. W:\FILES 2017\170254\04 Environmental\04 Hydrogeology\05 Reports\2018.01.16TABLEWaterSupplyAnalysis, 8015 Russell Road January 2018
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Analyzed Parameters
TDS (mg/L) 320
Hardness(mg/L) 8.6
alkalinity(mg/L) 235
pH (pH units) 8.6
Temperature °C 10

Langelier
LSI = pH - pHs
pHs = (9.3 +A+B) - (C+D) Where A=  (Log10(TDS)-1)/10 = 0.150515

B= (-13.12*Log10(T°C+273)+34.55 = 2.382562
C= Log10(Hardness)-0.4 = 0.5344985
D= Log10(Alkalinity) = 2.3710679

Ryznar
RI=2pHs-pH

pHs= 8.92751
LSI= -0.3
RI= 9.25502

Langelier
-2.0 < -0.5 Serious Corrosion
-0.5 < 0 Slightly corrosive but non-scale forming
LSI = 0.0 Balanced but pitting corrosion possible
0.0 < 0.5 Slightly scale forming and corrosive
0.5 < 2 Scale forming but non corrosive
http://www.lenntech.com/calculators/langelier/index/langelier.htm

Ryznar
4.0-5.0 Heavy Scale
5.0-6.0 Light Scale
6.0-7.0 Light Scale or Corrosion
7.0-7.5 Corrosion Significant
7.5-9.0 Heavy Corrosion
9.0 + Corrosion is Intolerable
http://www.lenntech.com/calculators/ryznar/index/ryznar.htm

Table 2
Langelier and Ryznar Calculations- 8015 Russell Road 31hr

Hydrogeological Assessment & Terrain Analysis For Proposed Commercial Development
8015 Russell Road, Ottawa (Vars), Ontario

LRL File: 170254
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Sample

Standard Type TP1 TP2 TP3 TP4
18/01/2018 18/01/2018 18/01/2018 18/01/2018

Anions
Ammonia mg/L 0.01 1.03 10.7 1.48 0.33

Total Kjeldahl Nitrogen mg/L 0.1 13.8 20.7 15.3 5.7

Nitrate as N mg/L 0.1 10 MAC <0.1 0.3 <0.1 <0.1

Nitrite as N mg/L 0.05 1 MAC <0.05 0.97 <0.25[1] <0.05
NOTES
[1] Elevated reporting limit due to matrix interference
MRL Minimum Reportable Limit
MAC Maximum Acceptable Concentration
ODWS Ontario Drinking Water Standards (2006)

Table 3
Summary of Analysis of Water Samples Collected from the Test Pits.

Hydrogeological Assessment and Terrain Analysis For Proposed Commercial development
8015 Russell Road, Ottawa (Vars), Ontario

LRL File: 170254

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

Ontario Drinking
Water Standards
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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 62,307 Flat 0.3 Clay Loam 0.2 Woodland 0.2 0.7 Moderately Rooted Crops 3 Clay Loam 150 336 235.2 162.9
2 27,647 Flat 0.3 Clay Loam 0.2 Cultivated Land 0.1 0.6 Shallow Rooted Crops 4 Clay Loam 100 363 217.8 66.9

Total 89,954 Total 229.9

2.  Area Available for Infiltration
Number of Lots n 1
Approximate footprint of house/garage H 1895 m2

Approximate paved area d4 2085 m2

Approximate Area of Stormwater Management Pond 837 m2

Approximate Length of Road L 0 m
Approximate Width of Road w 0 m
Total Area of Property 89954 m2

Impervious Area 4817.0 m2

Roads l x w 0 m2

Retention Pond l x w 837 m2

Driveway n x d 2085 m2

Houses n x H 1895 m2

Area available Infiltration A                     85,137 m2

3.  Nitrate Diluation Calculations
Nitrate Concentration of Infiltration Ci 0 mg/L6

Site Infiltration Qi = A*PI 19569 m3

Daily Sewage Volume per Lot 5 Qd 2.9 m3

Maximum Yearly Sewage Volume (water) Qe=365*n*Qd 1059 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) 2.05 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 Mason Anger (Environment Canada Meteorological Service of Canada, 2010).
4 Area based on proposed civil design drawings
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.
6 Average of nitrate concentrations from test pits water sample collected on January 18, 2018

NOTES

Section
Area (m2)

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

(IF*MS) (mm)

1.  Potential  Infiltration

Table 4
Nitrate Attenuation Calculations

Hydrogeological Assessment & Terrain Analysis For Proposed Commercial Development
8015 Russell Road, Ottawa (Vars), Ontario

LRL File: 170254
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Pump Test Data



Page 1 of 1

Date: 1/25/2018 Technician: A. Sare
Well Number: A236235 Pump Depth (m): 29.5
Depth of Well (m bgs): 36.6 Start Time: 8:09 AM 01.24.2018
Ground Surface Elev. (m): -- End Time: 3:25:00 PM 01.25.2018
Top of Casing Elev. (m): 0.16 Average Pump Rate (L/min): 44 L/min & 26 L/min
Water Level  (m) 1.48

Turbidity
Residual
Chlorine Colour pH Conductivity

Total
Dissolved

(m BTC) (m) (L/min) (NTU) (mg/L) (TCU) (µs) (mg/L)
0.0 1.48 0.00 44
0.3 1.80 0.32
1 1.94 0.46

1.5 2.05 0.57
2 2.14 0.66

2.5 2.21 0.73
3 2.27 0.79

3.5 2.32 0.84
4 2.36 0.88

4.5 2.41 0.93
5 2.43 0.95
6 2.49 1.01
7 2.53 1.05
8 2.59 1.11
9 2.64 1.16
10 2.68 1.20
15 2.82 1.34
20 2.93 1.45
25 2.98 1.50
30 3.04 1.56
40 3.12 1.64
50 3.17 1.69
60 3.21 1.73 44 38.4 0.01 519 8.50 1787 849
120 3.30 1.82 44 43.7 0.00 573 9.16 728 364
180 3.34 1.86 40 44.0 0.00 562 9.08 677 336
240 3.35 1.87 56 40.6 0.02 523 9.04 587 294
300 3.36 1.88 44 36.7 0.01 477 9.24 611 304
360 3.37 1.89 48 34.4 0.00 452 9.27 530 278
420 3.37 1.89 48 32.6 0.00 410 9.19 528 257
480 3.37 1.89 48 29.8 0.02 398 9.00 511 255

480.5 2.67 1.19 26
756 2.52 1.04
1316 2.52 1.04 28 9.4 0.02 79 9.20 533 267
1650 2.53 1.05 26 7.8 0.02 61 7.84 1392 695
1710 7.2 63
1770 2.53 1.05 24 7.2 54 8.77 759 383
1880 7.0 44 8.75 510 255
1860 2.53 1.05 28 7.0 0.01 46 9.04 518 292

Recovery % Recovery
1876 2.53 1.05 44.4
1935 1.54 0.06 96.8
1946 1.53 0.05 97.4
1965 1.52 0.04 97.9

1

BTC: Below Top of Casing
NM: Not Measured

Time elapse from pump turning on.

Pump Test Data
Hydrogeolgical Assessment and Terrain Analysis For Proposed Commercial Development

8015 Russell Road, Ottawa (Vars), Ontario
LRL File No. 170254

Time1 (min)

Water Level
(Pump In) Drawdown Flow Rate

Field Parameters

W:\FILES 2017\170254\04 Environmental\04 Hydrogeology\05 Reports\PUMP TEST DATA.jan.27.2018
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www.paracellabs.com
1-800-749-1947

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

Attn: Andrea Sare
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 #: 1804341

Order Date: 25-Jan-2018 
    Report Date: 31-Jan-2018 

Client PO:  

Custody:    7339 
Project: 170254

1804341-01 8015 Russell Rd-3hr
1804341-02 8015 Russell Rd-8hr
1804341-03 8015 Russell Rd-31hr

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 #: 1804341

Project Description: 170254

Certificate of Analysis
Client:

Report Date: 31-Jan-2018

Order Date: 25-Jan-2018 

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-18 25-Jan-18Alkalinity, total to pH 4.5
EPA 351.2 - Auto Colour 29-Jan-18 29-Jan-18Ammonia, as N
EPA 300.1 - IC 26-Jan-18 27-Jan-18Anions
SM2120 - Spectrophotometric 25-Jan-18 25-Jan-18Colour
EPA 9050A- probe @25 °C 25-Jan-18 25-Jan-18Conductivity
MOE E3247B - Combustion IR, filtration 30-Jan-18 31-Jan-18Dissolved Organic Carbon
MOE E3407 25-Jan-18 25-Jan-18E. coli
SM 9222D 25-Jan-18 25-Jan-18Fecal Coliform
SM 9215C 25-Jan-18 25-Jan-18Heterotrophic Plate Count
EPA 200.8 - ICP-MS 29-Jan-18 29-Jan-18Metals, ICP-MS
EPA 150.1 - pH probe @25 °C 25-Jan-18 25-Jan-18pH
EPA 420.2 - Auto Colour, 4AAP 26-Jan-18 26-Jan-18Phenolics
Hardness as CaCO3 29-Jan-18 29-Jan-18Subdivision Package
SM 4500SE - Colourimetric 26-Jan-18 26-Jan-18Sulphide
SM 5550B - Colourimetric 25-Jan-18 25-Jan-18Tannin/Lignin
MOE E3407 25-Jan-18 25-Jan-18Total Coliform
SM 2540C - gravimetric, filtration 26-Jan-18 30-Jan-18Total Dissolved Solids
EPA 351.2 - Auto Colour, digestion 26-Jan-18 26-Jan-18Total Kjeldahl Nitrogen
SM 2130B - Turbidity meter 26-Jan-18 25-Jan-18Turbidity

Page 2 of 7



 Order #: 1804341

Project Description: 170254

Certificate of Analysis
Client:

Report Date: 31-Jan-2018

Order Date: 25-Jan-2018 

Client PO:  

LRL Associates Ltd.

Client ID: 8015 Russell Rd-3hr 8015 Russell Rd-8hr 8015 Russell 
Rd-31hr

-

Sample Date: -25-Jan-1824-Jan-1824-Jan-18
1804341-01 1804341-02 1804341-03 -Sample ID:

MDL/Units Drinking Water Drinking Water Drinking Water -

Microbiological Parameters

E. coli -NDNDND1 CFU/100 mL

Fecal Coliforms -1NDND1 CFU/100 mL

Total Coliforms -NDNDND1 CFU/100 mL

Heterotrophic Plate Count -<10<10<1010 CFU/mL

General Inorganics

Alkalinity, total -2352302295 mg/L

Ammonia as N -0.830.780.810.01 mg/L

Dissolved Organic Carbon -2.40.81.60.5 mg/L

Colour -39182 TCU

Conductivity -5315195215 uS/cm

Hardness -8.67.96.3 mg/L

pH -8.68.78.70.1 pH Units

Phenolics -<0.001<0.001<0.0010.001 mg/L

Total Dissolved Solids -32032433210 mg/L

Sulphide -1.381.561.420.02 mg/L

Tannin & Lignin -1.41.11.10.1 mg/L

Total Kjeldahl Nitrogen -0.70.80.90.1 mg/L

Turbidity -8.340.555.40.1 NTU

Anions

Chloride -2322231 mg/L

Fluoride -0.40.40.50.1 mg/L

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

Nitrite as N -<0.25 [1]<0.05<0.050.05 mg/L

Sulphate -2625251 mg/L

Metals

Calcium -2.31.71.60.1 mg/L

Iron -<0.10.80.40.1 mg/L

Magnesium -0.70.90.60.2 mg/L

Manganese -0.0170.0200.0200.005 mg/L

Potassium -3.54.13.00.1 mg/L

Sodium -97.41011000.2 mg/L
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 Order #: 1804341

Project Description: 170254

Certificate of Analysis
Client:

Report Date: 31-Jan-2018

Order Date: 25-Jan-2018 

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

Page 4 of 7



 Order #: 1804341

Project Description: 170254

Certificate of Analysis
Client:

Report Date: 31-Jan-2018

Order Date: 25-Jan-2018 

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 22.8 1 mg/L 22.8 100.1
Fluoride 0.46 0.1 mg/L 0.46 100.6
Nitrate as N ND 0.1 mg/L ND 20
Nitrite as N ND 0.05 mg/L ND 20
Sulphate 25.0 1 mg/L 24.8 100.7

General Inorganics
Alkalinity, total 27.2 5 mg/L 27.5 141.0
Ammonia as N 0.020 0.01 mg/L 0.032 17.7 QR-0147.9
Dissolved Organic Carbon 11.5 0.5 mg/L 10.2 3712.4
Colour ND 2 TCU ND 12
Conductivity 137 5 uS/cm 137 110.5
pH 7.1 0.1 pH Units 7.2 100.1
Phenolics ND 0.001 mg/L ND 10
Total Dissolved Solids 52.0 10 mg/L 52.0 100.0
Sulphide ND 0.02 mg/L ND 10
Tannin & Lignin 0.2 0.1 mg/L 0.2 110.0
Total Kjeldahl Nitrogen 0.98 0.1 mg/L 0.88 10 QR-0111.1
Turbidity 0.5 0.1 NTU 0.5 101.9

Metals
Calcium 14.2 0.1 mg/L 14.4 201.5
Iron ND 0.1 mg/L ND 200.0
Magnesium 2.2 0.2 mg/L 2.3 205.9
Manganese ND 0.005 mg/L ND 200.0
Potassium 0.7 0.1 mg/L 0.7 204.1
Sodium 3.8 0.2 mg/L 4.1 206.2

Microbiological Parameters
E. coli ND 1 CFU/100 mL ND 30
Fecal Coliforms ND 1 CFU/100 mL ND 30
Total Coliforms ND 1 CFU/100 mL ND 30
Heterotrophic Plate Count ND 10 CFU/mL 30 300.0
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 Order #: 1804341

Project Description: 170254

Certificate of Analysis
Client:

Report Date: 31-Jan-2018

Order Date: 25-Jan-2018 

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 32.2 22.8 94.5 78-1121 mg/L
Fluoride 1.36 0.46 90.5 73-1130.1 mg/L
Nitrate as N 0.99 ND 98.8 81-1120.1 mg/L
Nitrite as N 0.982 ND 98.2 76-1170.05 mg/L
Sulphate 34.0 24.8 92.0 75-1111 mg/L

General Inorganics
Ammonia as N 0.273 0.032 96.4 81-1240.01 mg/L
Dissolved Organic Carbon 11.5 0.8 106 60-1330.5 mg/L
Phenolics 0.026 ND 105 69-1320.001 mg/L
Total Dissolved Solids 106 106 75-12510 mg/L
Sulphide 0.45 ND 90.8 79-1150.02 mg/L
Tannin & Lignin 1.0 0.2 82.4 71-1130.1 mg/L
Total Kjeldahl Nitrogen 3.01 0.88 107 81-1260.1 mg/L

Metals
Calcium 883 88.3 80-120ug/L
Iron 851 15 83.7 80-120ug/L
Magnesium 2920 2290 62.5 80-120 QM-07ug/L
Manganese 55.4 2.90 105 80-120ug/L
Potassium 1560 729 83.5 80-120ug/L
Sodium 962 96.2 80-120ug/L
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 Order #: 1804341

Project Description: 170254

Certificate of Analysis
Client:

Report Date: 31-Jan-2018

Order Date: 25-Jan-2018 

Client PO:  

LRL Associates Ltd.

 Qualifier Notes :

Sample Qualifiers :

Elevated Reporting Limit due to matrix interference. :1

 QC Qualifiers :

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

QM-07 :

Duplicate RPD is high, however, the sample result is less than 10x the MDL.QR-01 :

 Sample Data Revisions
None

 Work Order Revisions  /  Comments :

None

 Other Report Notes :

MDL: Method Detection Limit

n/a: not applicable

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

ND: Not Detected
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www.paracellabs.com
1-800-749-1947

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

Attn: Andrea Sare
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 #: 1803451

Order Date: 19-Jan-2018 
    Report Date: 23-Jan-2018 

Client PO:  

Custody:    29955 
Project: 170254

1803451-01 TP1
1803451-02 TP2
1803451-03 TP3
1803451-04 TP4

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 #: 1803451

Project Description: 170254

Certificate of Analysis
Client:

Report Date: 23-Jan-2018

Order Date: 19-Jan-2018 

Client PO:  

LRL Associates Ltd.

Analysis Summary Table

Analysis Method Reference/Description Extraction Date Analysis Date

EPA 351.2 - Auto Colour 22-Jan-18 22-Jan-18Ammonia, as N
EPA 300.1 - IC 19-Jan-18 20-Jan-18Anions
EPA 351.2 - Auto Colour, digestion 23-Jan-18 23-Jan-18Total Kjeldahl Nitrogen
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 Order #: 1803451

Project Description: 170254

Certificate of Analysis
Client:

Report Date: 23-Jan-2018

Order Date: 19-Jan-2018 

Client PO:  

LRL Associates Ltd.

Client ID: TP1 TP2 TP3 TP4
Sample Date: 18-Jan-1818-Jan-1818-Jan-1818-Jan-18

1803451-01 1803451-02 1803451-03 1803451-04Sample ID:
MDL/Units Water Water Water Water

General Inorganics

Ammonia as N 0.331.4810.71.030.01 mg/L

Total Kjeldahl Nitrogen 5.715.320.713.80.1 mg/L

Anions

Nitrate as N <0.1<0.10.3<0.10.1 mg/L

Nitrite as N <0.05<0.25 [1]0.97<0.050.05 mg/L
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 Order #: 1803451

Project Description: 170254

Certificate of Analysis
Client:

Report Date: 23-Jan-2018

Order Date: 19-Jan-2018 

Client PO:  

LRL Associates Ltd.

Method Quality Control: Blank

 Analyte Result
Reporting

Limit Units
Source
Result %REC

%REC
Limit RPD

RPD
Limit Notes 

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

General Inorganics
Ammonia as N ND 0.01 mg/L
Total Kjeldahl Nitrogen ND 0.1 mg/L
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 Order #: 1803451

Project Description: 170254

Certificate of Analysis
Client:

Report Date: 23-Jan-2018

Order Date: 19-Jan-2018 

Client PO:  

LRL Associates Ltd.

Method Quality Control: Duplicate

 Analyte Result
Reporting

Limit Units
Source
Result %REC

%REC
Limit RPD

RPD
Limit Notes 

Anions
Nitrate as N 0.24 0.1 mg/L 0.26 206.0
Nitrite as N 0.057 0.05 mg/L 0.057 200.0

General Inorganics
Total Kjeldahl Nitrogen 34.6 2.0 mg/L 40.2 10 QR-0515.0

Page 5 of 7



 Order #: 1803451

Project Description: 170254

Certificate of Analysis
Client:

Report Date: 23-Jan-2018

Order Date: 19-Jan-2018 

Client PO:  

LRL Associates Ltd.

Method Quality Control: Spike

 Analyte Result
Reporting

Limit Units Source
Result

%REC %REC
Limit

RPD
RPD
Limit Notes 

Anions
Nitrate as N 1.23 0.26 97.0 81-1120.1 mg/L
Nitrite as N 1.09 0.057 103 76-1170.05 mg/L

General Inorganics
Ammonia as N 0.245 98.1 81-1240.01 mg/L
Total Kjeldahl Nitrogen 1.97 98.5 81-1260.1 mg/L
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 Order #: 1803451

Project Description: 170254

Certificate of Analysis
Client:

Report Date: 23-Jan-2018

Order Date: 19-Jan-2018 

Client PO:  

LRL Associates Ltd.

 Qualifier Notes :

Sample Qualifiers :

Elevated Reporting Limit due to matrix interference. :1

 QC Qualifiers :

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

 Sample Data Revisions
None

 Work Order Revisions  /  Comments :

None

 Other Report Notes :

MDL: Method Detection Limit

n/a: not applicable

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

ND: Not Detected
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APPENDIX D
Test Pit Logs



Test Pit Log:

Date:

Project No.:

Client:

Project:

Location:

Field Personnel:

Excavation Method: Excavation Contractor:

Easting: Northing:

Site Datum:

Groundsurface Elevation: Top of Riser Elev.:

Excavation Width: Excavation Length:
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Shear Strength
(kPa)

50 100 150 200

Water Content
(%)

25 50 75

Liquid Limit
(%)

25 50 75

Water Level
(Standpipe or

Open Excavation)

SUBSURFACE PROFILE SAMPLE DATA

TP-1

January 18, 2018

170254

Bob Cousins

Hydrogeological Assessment & Terrain Analysis

8015 Russell Road, Ottawa (Vars), Ontario

AS

Hydraulic Shovel Client

Ground Surface
TOPSOIL
Sandy loam, dark brown, dry.
FILL
Sand and gravel, brown, some brick
and concrete debris (ranging from
0.3 m to 0.9 m), moist.

Water found at 1.29 m bgs.

SILTY CLAY
Trace fine to medium grained sand,
dark grey, wet, weathered in
appearance.

End of Test Pit

100.81
0.00

99.52
1.29

97.92
2.89

 TP1-1

 TP1-2

 TP1-3

0.
45
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ry
 1

8,
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8

470572 5024510

Property pin by south-west entrance off Russell Road (100.00 m)

100.81 101.64

1.6 m 4.2 m

BGS: Below Ground Surface

Groundwater sample collected on January 18, 2018 and
submitted for general chemistry and nutrients parameters
(Nitrate, Nitrite, Total Kjeldahl Nitrogen and Ammonia).



Test Pit Log:

Date:

Project No.:

Client:

Project:

Location:

Field Personnel:

Excavation Method: Excavation Contractor:

Easting: Northing:

Site Datum:

Groundsurface Elevation: Top of Riser Elev.:

Excavation Width: Excavation Length:
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Shear Strength
(kPa)

50 100 150 200

Water Content
(%)

25 50 75

Liquid Limit
(%)

25 50 75

Water Level
(Standpipe or

Open Excavation)

SUBSURFACE PROFILE SAMPLE DATA

TP-2

January 18, 2018

170254

Bob Cousins

Hydrogeological Assessment & Terrain Analysis

8015 Russell Road, Ottawa (Vars), Ontario

AS

Hydraulic Shovel Client

Ground Surface
TOPSOIL
Sandy loam, dark brown, dry.
FILL
Sand and gravel, reddish-brown,
some brick and concrete debris
(ranging from 0.9 m to 1.2 m), dry
to moist.

Wood debris found at 1 m bgs.
Water found at 1.2 m bgs.

SAND
Fine to medium grained sand with
some silt and clay, trace fine gravel,
dark grey, wet, increase in clay
content with depth.

End of Test Pit

101.48
0.00

99.50
1.98

99.28
2.20

 TP2-1

 TP2-2

 TP2-3
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470531 5024584

Property pin by south-west entrance off Russell Road (100.00 m)

101.476 102.236

1.7 m 3.9 m

BGS: Below Ground Surface

Approximately 0.9 m of standing water at end of test pit.

Groundwater sample collected on January 18, 2018 and
submitted for general chemistry and nutrients parameters
(Nitrate, Nitrite, Total Kjeldahl Nitrogen and Ammonia).



Test Pit Log:

Date:

Project No.:

Client:

Project:

Location:

Field Personnel:

Excavation Method: Excavation Contractor:

Easting: Northing:

Site Datum:

Groundsurface Elevation: Top of Riser Elev.:

Excavation Width: Excavation Length:
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Shear Strength
(kPa)

50 100 150 200

Water Content
(%)

25 50 75

Liquid Limit
(%)

25 50 75

Water Level
(Standpipe or

Open Excavation)

SUBSURFACE PROFILE SAMPLE DATA

TP-3

January 18, 2018

170254

Bob Cousins

Hydrogeological Assessment & Terrain Analysis

8015 Russell Road, Ottawa (Vars), Ontario

AS

Hydraulic shovel Client

Ground Surface

FILL
Sand and gravel, brown, trace clay 
& brick debris, dry.

SILTY CLAY
Some fine to medium grained sand, 
trace fine gravel, dark grey, wet at 
2.1 m bgs, weathered appearance.

End of Test Pit

101.66
0.00

101.06
0.60

99.26
2.40

 TP3-1 

 TP3-2 

 TP3-3 

1
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470441 5024542

Property pin by south-west entrance off Russell Road (100.00 m)

101.656 102.286

1.6 m 4.2 m

BGS: Below Ground Surface

Groundwater sample collected on January 18, 2018 and 
submitted for general chemistry and nutrients parameters 
(Nitrate, Nitrite, Total Kjeldahl Nitrogen and Ammonia).



Test Pit Log:

Date:

Project No.:

Client:

Project:

Location:

Field Personnel:

Excavation Method: Excavation Contractor:

Easting: Northing:

Site Datum:

Groundsurface Elevation: Top of Riser Elev.:

Excavation Width: Excavation Length:
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Shear Strength
(kPa)

50 100 150 200

Water Content
(%)

25 50 75

Liquid Limit
(%)

25 50 75

Water Level
(Standpipe or

Open Excavation)

SUBSURFACE PROFILE SAMPLE DATA

TP-4

January 18, 2018

170254

Bob Cousins

Hydrogeological Assessment & Terrain Analysis

8015 Russell Road, Ottawa (Vars), Ontario

AS

Hydraulic shovel Client

Ground Surface

FILL
Sand and gravel, dark brown, trace 
cobbles and boulders trace to some 
wood & brick debris, dry to moist.

SILTY CLAY
Trace to some fine to medium 
grained sand, dark grey, moist to 
wet at 1.5 m bgs, weathered in 
appearance.

End of Test Pit

101.46
0.00

99.55
1.90

99.05
2.40

 TP4-1 

 TP4-2 

 TP4-3 

1
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470490 5024452

Property pin by south-west entrance off Russell Road (100.00 m)

101.455 102.005

1.6 m 4.2 m

BGS: Below Ground Surface

Groundwater sample collected on January 18, 2018 and 
submitted for general chemistry and nutrients parameters 
(Nitrate, Nitrite, Total Kjeldahl Nitrogen and Ammonia).



APPENDIX E
Sieve/Hydrometer Analysis Results
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Approved

 No.: SD/227/2017

DIMENSIONAL ANALYSIS

Description

Sublot ConPlan# Lot

Civic Address Date:
Dec. 28, 2017

Date

1:400
Scale:

Designed by:  prs Checked by: prs

BOB COUSINS
ON-SITE SEWAGE TREATMENT PLAN FOR OF:

NOTE:

 1. ALL TREATMENT UNITS AND LEACHING BEDS ARE TO
BE INSTALLED IN ACCORDANCE WITH MINIMUM ONTARIO
BUILDING CODE CLEARANCE DISTANCES.

 2. CARE IS TO BE EXERCISED DURING CONSTRUCTION
ACTIVITIES NEAR OVERHEAD HYDRO WIRES.

 3. EXISTING ELEVATIONS ARE APPROXIMATE,
CONTRACTOR MUST VERIFY ALL ELEVATIONS AND
DIMENSIONS PRIOR TO CONSTRUCTION.

 4. SOIL CONDITIONS ARE ACCURATE FOR THE
LOCATIONS SHOWN, CONTRACTOR MUST CONTACT THE
DESIGN ENGINEER OR REGULATORY AUTHORITY SHOULD
SOIL CONDITIONS DIFFER.

 5. LOT TO BE SERVICED WITH A DRILLED WELL.

LEGEND

100.438          PROPOSED ELEVATION
100.438          EXISTING ELEVATION
                       EXISTING WORKS
                       PROPOSED SEWAGE WORKS
                       PROPERTY LINE
  TBM            TEMPORARY BENCH MARK
                      (DESCRIPTION: HORIZONTAL GRIND MARK)
                       IN EASTERLY FACE OF I BEAM

CODES:
HS = HOUSE
CL = CENTER LINE
CD = CENTER LINE OF DITCH
SIB = STEEL IRON BAR
GS = GROUND SHOT
EP = EDGE OF PAVEMENT
OG = ORIGINAL GROUND
TW = TOP OF WELL
HK = HYDRO KIOSK
GD = GRAVEL DRIVEWAY
HP = HYDRO POLE
TS = TOP OF SLOPE

BM = BENCH MARK
FIB = FOUND IRON BAR
ST PI = STAND PIPE
PL = PROPERTY LINE
TP = TEST PIT
DRW = DRILLED WELL
bot sw = BOTTOM OF SWALE
BBR = BOTTOM-BRICK
ST = SEPTIC TANK
ga = GARAGE
CSL = CONCRETE SLAB
ED = EDGE OF DITCH
t of b = TOP OF BANK

PROPOSED NEW BUILDING
(G.F.A. = ±1895m²)

F.F.=72.90

BOTTOM OF BANK

HWL = 71.60

TOP OF BANK = 71.90

PHASE 2
PROPOSED NEW

BUILDING

15m SETBACK

PROPOSED RIP-RAP

AS PER OPSD 810.010

8015 RUSSELL ROAD

          PROPOSED DISPOSAL 
          FIELD  8 RUNS AT 18.28 m 
          SPACED AT 1.6 m 

          PROPOSED TANK 

City of
Ottawa

BCIN 13527, 43452

Drawn by:  prs

1
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.
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5.0m

5
.
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m

5.0m

10290 LITERS,

       DAILY FLOW CALCULATIONS 
38 EMPLOYEES AT 75 LITERS / PERSON

2850 LITERS PER DAY

ON DEMAND PUMP STATION

                       ELEVATION = 72.72 m

                      (DESCRIPTION: HORIZONTAL GRIND MARK)
                       IN EASTERLY FACE OF I BEAM
                       ELEVATION = 72.72 m

1.5 " 38 mm FORCED MAIN (INSULATED)

          PROPOSED WELL 
          SUGGESTED LOCATION < 15 METERS 
          TO WASTEWATER TREATMENT WORKS 

AutoCAD SHX Text
 71.57

AutoCAD SHX Text
  GS

AutoCAD SHX Text
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AutoCAD SHX Text
  GS

AutoCAD SHX Text
 71.28

AutoCAD SHX Text
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TITLE:

DATE:

DRAWN BY:

CHECKED BY:

SCALE:

TITLE:

FILE: DRAWING NO:
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_

FILE A1

DIMENSION OF EXCAVATION

________m    x    _________m RATE          _____________m sq

LOADING

SCARIFICATION REQUIRED
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___
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TYPICAL DRAWING

 FULLY RAISED

ABSORPTION TRENCH SYSTEM

2.  AT ENDS  _________________m

1. AT HEADER        ____________m

BOTTOM OF PIPE

ELEVATIONS:

FINISHED GRADE______________m

BOTTOM OF GRAVEL__________m

As built

EXISTING GRADE     ___________m

BOTTOM OF

HGWT         __________________

EXCAVATION   _______________m

SECTION

NTS

PROPOSED SEPTIC SECTION

FOR BOB COUSINS

72.82

71.28

882.3

8015  RUSSELL ROAD

DEC 29, 2017

1.6 m

1.0 m

72.82

6.0 m

SLOPE

Provide

  1.2 m BELOW EXISTING GRADE est.

72.22

PROPOSED

10,290 L TANK

PRS

PROFILE

71.32

A = 2850 l/d / 4 L / m  /d

A = Q /4 liters / m  /d

Loading Rate Calculation

A = 712.5   m

2

2

2

approved sand 8 min/cm

less than 8% silt

___ mm sand  300

150 mm

  50 mm

___ mm  100

150 mm

  50 mm

___ mm 100

72.22

72.37

71.44

28.28
31.2

  geo cloth

DAILY FLOW CALCULATIONS

 Q =  2850 L/DAY

REQUIRED LENGHT OF PIPE

L = Q*T/200  where Q= daily flow; T = percolation rate

L =  L/D * 8 MIN/CM / 200

L = 114  meters required

146.2  meters  provided

DIMENSIONAL

ANALYSIS

BCIN   13527, 43452

1% slope  on EXCAVATION

 71.32

REVISED

72.37

72.44

HEADER

FOOTER

PROVIDE CLEAN-OUTS

PUMP STATION

ON DEMAND

CONCRETE

PUMP SUPPORT

PROVIDE 

3

8

" 9.5 mm

HOLES IN FORCED

MAIN

QUICK DISC. TO BE ACCESSIBLE

WITHIN 16" OF COVER, PROVIDE

600 mm OPENINGS (MINIMUM)

ALL TANKS MUST HAVE RISERS FOR ACCESSIBILITY

ALL RISERS MUST BE SEALED WATER TIGHT

AVG.

TILE RUN

RUNS AT _____

METERS EACH

AT 1.6 METRES

ON CENTRE

8 18.2

5.0 m

5.0 m

5.0 m

4:1 m

SLOPE

FORCED MAIN DETAILS

2"  50 mm

2" 50 mm WHERE REQUIRED

POLYLOK PL525

TWO FILTER

COMPACTED

GRANULAR FILL

SAND BACKFILL

 71.01

5.0 m

_

OFF

_

.40 m

.45 m 900 L/DOSE

_

28.28 m

31.2 m

_

18.28 m

_

11.2 m

  LIMITING DESIGN FACTOR IS FILL SOIL

-

15.0 m

HIGH LEVEL

_

ON

PUMP CALCULATIONS

75% OF VOLUME OF

DISTRIBUTION PIPES

V = 5.9 * 145.6 m = 859 LITERS

WHERE 5.9 = 75% OF 100 mm PIPES

1.2m *1.8m PUMP STATION

TWO .5 HP PUMPS

PROVIDE POSITIVE

HYDRAULIC OUTLET

Loading rate of 4 liters per meter

has been chosen due to the

variety of fill materiel
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