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Executive Summary CP-18-0512

i

McIntosh Perry Consulting Engineers Ltd. (McIntosh Perry) was retained by Kris and Dana Norris to conduct a
hydrogeological assessment to determine the yield and quality for the existing on-site water well and its ability
to meet the supply requirements for the proposed development located at 200 Maple Creek Court, Ottawa,
Ontario (“the Site”). This study has been prepared in support of a proposed development on primarily vacant
land with portable offices and garages on-site. An outline of the property is presented on Figure 1.

Ground surface at the Site is generally relatively flat; sloping gently down to the northeast. Site elevation ranges
between approximately 113 to 120 metres above sea level (m asl). Surface drainage is interpreted to reflect
surface topography, draining to the north and east across majority of the Site. Regional groundwater is
interpreted to flow to the north and northwest, towards the Ottawa River. On-site soils within the proposed
development area consist of hardpan materials underlain by limestone. Approximately 4.7 m to 9.8 m of
overburden were present in the area based on well records and geotechnical drilling results.

To satisfy the requirements of this hydrogeological assessment, McIntosh Perry tested an existing drilled
domestic water supply well, located at 200 Maple Creek Court (Test Well 1, TW1), located along the northern
boundary of the Site, approximately 0.6 km east from Maple Creek Court. The well was tested for water quality
and quantity.

Test Well 1 was pumped for a duration exceeding six (6) hours on two separate occasions. The first occasion
took place on January 30, 2019 and consisted of a step-test in which one sample (TW1-1) was taken. The second
occasion took place on February 25, 2019 and consisted of an 8-hour pumping test. Two samples were taken
during this time (TW1-1 and TW1-2). The pumping rate during the 8-hour pump test (approximately 11.36
L/min) is considered sufficient to supply the development of a new pre-engineered building located at 200
Maple Creek Court.

Water quality results indicate that the bedrock aquifer provides good quality water, which may be considered
suitable for human consumption. All water from Test Well 1 (TW1) sampling the local bedrock aquifer meets
all applicable health-related standards and guidelines at the present time. Some treatment may be considered
for aesthetic objectives only. The concentration of sodium, while not exceeding the ODWS standard, is above
the notification level for those with sodium-reduced diets.

A site-specific water balance was completed for the Site using the Thornthwaite and Mather method for the
purposes of verifying pre- and post-development infiltration volumes. A pre-development infiltration volume
of 855 m3/year was calculated. A post-development infiltration volume of 1,400 m3/year was calculated,
assuming infiltration from roof leaders to a designated roof leader ponding area.

A nitrate impact assessment was completed for the Site as per MECP Procedure D-5-4 and City of Ottawa
requirements. Based on post-development infiltration values, available dilution water volume of 1,400 m3/year
(3,834 L/day) was calculated. The design flow of the proposed CAN/BNQ certified on-site sewage system for
the Site (certified for 50% nitrate removal) is 2,855 L/day, less than the maximum allowable flow of 3,834 L/day.

The Site appears to be capable of supporting the proposed development, from a hydrogeological, water
balance, and nitrate perspective.
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1.0 INTRODUCTION
McIntosh Perry Consulting Engineers Ltd. (McIntosh Perry) was retained by Kris and Dana Norris of NCM
Hydrovac Services to conduct a hydrogeological assessment to determine the yield and quality for an existing
on-site water well (TW1) at 200 Maple Creek Court, Ottawa, Ontario (“the Site”); location for the Site is
presented on Figure 1. TW1 was assessed to determine its ability to meet the supply requirements for the
proposed development of a pre-engineered building at this location. The work included comprehensive water
quality testing at TW1. An outline of the Site, showing the neighbouring properties and an aerial photograph
of the property, is presented on Figure 2 – Site Layout. At the present time, the Site consists primarily of vacant
land, with portable offices and three on-site portable canopy-tents used as storage areas. This work was
conducted in general accordance with the City of Ottawa Hydrogeological and Terrain Analysis Guidelines, as
well as the Ontario Ministry of Environment, Conservation and Parks (MECP) guidance as follows:

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

Risk Assessment (August 1996)

TW1 is located along the northern boundary of the Site, approximately 0.6 km east from Maple Creek Court
(Ottawa, Ontario). TW1 was originally an un-instrumented borehole, in which a well was constructed on April
24, 2001. Upon review of the well record for TW1, it was constructed in compliance with O.Reg. 903 (Wells).

The Site is legally described as follows:

CON 2 N PT LOT 7 RP 4R-17169; PART 6, CITY OF OTTAWA

This Hydrogeological Assessment addresses the following items:

¶ General site setting information
¶ Geological and hydrogeological background
¶ Site specific conditions
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2.0 BACKGROUND

2.1 Site Setting

The Site is located at 200 Maple Creek Court, south of Tansley Drive, within the City of Ottawa (Figure 1). The
Site is designated as ‘Rural General Industrial’ in the City of Ottawa Zoning By-Law.

At the present time, the Site consists primarily of vacant land, with portable offices and three canopy garages.
A gravel area is present in the eastern portion of the Site, with low areas along the eastern border. On-site
vegetation consists primarily of grasses, with shrubs and small trees present along the fence lines.

On-site elevation ranges from approximately 113-120 m above sea level (asl) as shown on Figure 3. The Site
slopes down to the north, toward the Ottawa River. Elevations were obtained from a topographic survey of the
Site prepared by Fairhall, Moffatt and Woodland Limited and dated June 11, 2015. All elevations contained
within this report are geodetic, and are relative to the geodetic benchmark provided by Fairhall, Moffatt and
Woodland (spike in utility pole at the northwest corner of the Site, elevation 115.01 m ASL).

The climate is humid continental with cool winters and warm summers. The 1981-2010 mean annual
precipitation is approximately 919.5 mm with 175.4 cm as snow, and the mean daily temperature is 6.6 °C
(Environment Canada Climate Normals for Ottawa, ON).

2.2 Neighbouring Properties and Land Uses

The Site is bounded to the north by vacant forested land and commercial properties on 137, 143, 147, and 151
Tansley Drive, Maple Creek Court to the west, and by agricultural and wooded land to the south and east.

The nearest residential properties relative to the Site are located approximately 600 metres to the east, along
Oak Creek Road and Newill Place. Based on a review of MECP Water Well Information System (WWIS) records,
it appears that all residences in the area are privately serviced with wells and septic systems.

Figure 3 – Surrounding Land Use, presents the land usage for the surrounding area along with topographical
and hydrological information.

2.3 Hydrology

Ground surface at the Site is generally relatively flat, sloping gently down to the north Surface drainage is
interpreted to reflect surface topography, draining to the north and northeast across the Site (see Figure 3). A
wooded area and man-made ponds are present to the east of the Site. Local overburden and shallow bedrock
groundwater likely flows to the east and south, toward an adjacent wetland and watercourse, respectively. The
closest permanent water body is a small tributary that crosses Carp Road, approximately 600 metres southwest
of the Site.  Regional groundwater may flow to the north and northwest, towards the Ottawa River.
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2.4 Geology and Hydrogeology

The majority of on-site soils are described as coarse-textured glaciomarine deposits (sand and gravel with minor
silt and clay), while the northeastern portion of the Site consists of diamict (stone-poor sandy silt to silty sand)
(OGS 2019).

McIntosh Perry completed a geotechnical investigation at the Site in January 2019, provided under separate
cover. Geotechnical borehole locations are shown on Figure 2. Based on the results of the geotechnical
investigation, Site soils consist of:

¶ Fill material consisting of silty sand with some gravel and trace clay, varying in thickness from 0.5 to
0.8 m;

¶ Silty sand with gravel, cobbles, and boulders (inferred diamict/glacial till), extending to refusal on
inferred bedrock surface at depths between 4.7 and 5.2 m.

Given that these boreholes were located to the south of TW1 (where bedrock was reportedly encountered at
approximately 8.7 m bgs), and based on a review of surrounding water well records, it is our interpretation that
overburden is generally deeper to the north and east and shallower to the south and west of the Site. It is noted
that two boreholes (BH19-4 and BH19-5) were terminated prior to refusal at 1.5 m, as these boreholes were
only needed to interpret shallow overburden conditions for pavement design purposes.

Groundwater was encountered intermittently in the overburden based on open borehole measurements at
depths varying from 0.68 to 1.9 m below existing grade. Groundwater was not encountered in BH19-3 or BH19-
4. Based on the relatively shallow bedrock and intermittent water levels, groundwater in the overburden is
considered to represent locally perched conditions.

Geotechnical borehole logs are appended to this report.

Published geological mapping by the Ontario Geological Survey (OGS) in the area indicates that the site and
immediate surrounding area is underlain by Middle to Upper Ordovician bedrock, described interbedded
bioclastic limestone, sublithographic to fine crystalline limestone of the Verulam Formation (OGS 2019).

OGS mapping is generally consistent with overburden descriptions from WWIS records within 500 m of the
Site, which describe bedrock as predominantly limestone with some granite. Bedrock was encountered at
depths ranging from 3.35 to 50.29 m below ground surface (m bgs).

The bedrock described in the well record for TW1 is consistent with the Verulam Formation, consisting mainly
of limestone.

2.4.1 Recharge and Discharge Areas

Based on a review of topographic data, geological maps, and a Site visit, it is our interpretation that the Site is
predominantly a groundwater recharge zone. Drainage for the Sites appears to be good, with no areas of
ponded water (existing ponds are man-made) or poor drainage observed. Further, the Site is not located in an



Hydrogeological Study
Proposed Development, 200 Maple Creek Court CP-18-0512

4

area of known karst topography and is well-drained. An unevaluated wetland area is present immediately
north/northeast of the Site, and is considered to be a discharge area. Within the vicinity of TW1, overburden
soil thickness (consisting of sand and gravel and/or clay) varies from 4.7 to 9.8 m. As such, this Site is not
considered to be within a hydrogeologically sensitive area.

2.4.2 Potential Sources of Contamination

It is our understanding that the Site currently operates under Environmental Compliance Approval 6469-
ADXJVG, issued by MECP, for the operation of a waste disposal site (processing) for the processing and transfer
of municipal solid waste and liquid industrial waste (specifically, the contents of the hydrovac trucks). It is our
understanding that if NCM operates and continues to operate under the terms of the ECA, on-site activities
related to waste processing and transfer are not considered to represent an unacceptable risk to the natural
environment or groundwater resources in the vicinity of the Site. It is recommended that the site continue to
operate in accordance with the ECA and that best management practices, such as site inspections and
maintenance of on-site systems equipment, spill response plans and equipment, emergency response plans,
and record keeping, be maintained at standards at or above the requirements of the ECA.

A windshield survey of the surrounding area was conducted in combination with a review of maps and zoning
information. The Site is located in a predominantly commercial area with some vacant forested land. The
property immediately north of the Site is occupied by an auto body shop and truck repair shop, and to the
south is a yard containing scrap metal and derelict vehicles. While these uses may pose a source of
contamination to shallow groundwater the Site, nearby WWIS records show relatively competent shallow
bedrock approximately 10 m bgs, which mitigates this risk.

The Site and surrounding properties are not connected to the City of Ottawa’s wastewater treatment system.
As such, there are presumably private on-site wastewater systems at nearby properties.

2.4.3 Water Well Record Review

Thirty (30) water wells were located within approximately 500 m of the Site, all of which were listed for
domestic purposes, and all but one were completed in bedrock. The MECP Water Well Information System
records are shown on Figure 4, and data is summarized in Appendix B.

Of the bedrock wells identified, the total well depths ranged from 14.6 m to 106.1 m, with an average depth of
59.5 m. The overburden thicknesses ranged from 4.2 m to 9.8 m, with an average overburden thickness of
6.2 m. Thicker overburden was generally present to the north and east, with shallower bedrock to the south
and west of the Site. Reported static water levels ranged from 0.55 to 9.14 m bgs, and water was found at an
average depth of 30 m bgs.

Reported well yields ranged from 23 L/min to 75.7 L/min, which is above the MECP minimum rate of 13.7 L/min.
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3.0 METHODOLOGY – HYDROGEOLOGICAL ASSESSMENT
McIntosh Perry conducted a detailed hydrogeological investigation at the Site to determine the yield and
quality of the existing on-site water well and its ability to meet the supply requirements for the proposed
development located at 200 Maple Creek Court, Ottawa, Ontario. As noted in the above sections, the work
generally followed the Guidance of MECP Procedure D-5-5: Technical Guideline for Private Wells: Water Supply
Assessment. The test well (TW1) will be used as the source of water supply for the proposed development. The
well was drilled in April of 2001 by Capital Water Supply Ltd. in accordance with O.Reg. 903 (Wells), as
amended. According to the MECP well record, TW1 extends approximately 85.04 m bgs, with a 0.159 m (6 ¼
inch) diameter steel casing extending approximately 10.36 m bgs. The MECP Well Record for TW1 is included
in Appendix C.

The initial estimation of the yield and quality of water from the test well was made by the driller during
installation in 2001, and was confirmed by McIntosh Perry personnel during a step-test and an 8 hour pumping
test. The recommended pumping rate as noted on the well record is 11.36 litres per minute (L/min).

As TW1 had been un-instrumented and unused for some time, it was redeveloped and disinfected to ensure
that “fresh” water was available prior to testing. The redevelopment of the well took place on January 30, 2019
and involved the administration of a step-test where pumping rates were increased by regular increments
(11.36 L/min, 15.14 L/min, 18.93 L/min) throughout the duration of the test. Disinfection of the well was
completed on February 15, 2019; 1.5 litres of liquid chlorine bleach (8.25% sodium hypochlorite) was poured
into the well. The well was not pumped within 24 hours after the disinfection, and instead was first pumped
after the disinfection during the pumping test on February 25, 2019.

Following redevelopment and subsequent recovery of the well, McIntosh Perry conducted a pumping test on
February 25, 2019. The minimum duration for the pumping test per MECP requirements is 6 hours, though it
is noted that the City of Ottawa requires 8 hours of pumping for this commercial development. During the
testing period, water levels in TW1 were measured using an electronic water level tape. Water quality (pH,
temperature, conductivity, turbidity, and total dissolved solids) was also monitored and recorded in the field
during the test. Throughout the pumping test, both the quality and drawdown were recorded with samples
collected for laboratory analyses within the first and last hours of pumping. Analytes included standard
“Subdivision Suite” as well as microbial parameters. At the conclusion of pumping, groundwater elevation was
monitored for recovery until 95% recovery or 24 hours, which ever came first. However, during the
administration of the recovery portion of the 8-hour pumping test, 95% recovery through manual readings was
not able to be achieved as the logger had become lodged within the well. The logger data thus monitored the
well for 24 hours after the pump was shut off.

All groundwater samples were collected unfiltered and unchlorinated, directly into clean bottles supplied by
the analytical laboratories (Eurofins Laboratories and Paracel Laboratories Ltd., Ottawa, ON). Eurofins
Laboratories was used for samples collected during the step-test, and Paracel Laboratories Ltd. was used for
samples collected during the 8-hour pumping test. The samples were kept on ice and shipped directly to
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Eurofins and Paracel under strict chain of custody procedures. All of the samples were received by the
laboratory within 24 hours of collection.

Eurofins and Paracel are fully accredited by SCC/CALA, and have accreditation for Ontario Safe Drinking Water
Act (OSDWA) testing.

Drawdown and recovery data from the pumping test were plotted and analyzed using the Cooper-Jacob
solution. The hydraulic conductivity (K, m/s) and transmissivity (T, m2/d) of the aquifer were estimated.
Storativity cannot be assessed properly without the use of an additional observation well, which was not
available at the time of the test.
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4.0 RESULTS
A drawdown curve and tabular data from the pumping test at TW1 are available in Appendix D and Table A1,
respectively. A summary of groundwater quality data and the official Laboratory Certificates of Analysis are
available in Tables A2 and A3 and Appendix E, respectively.

4.1 Static Conditions

Prior to the initiation of pumping, water levels were measured in TW1. The static groundwater level was
recorded at 3.569 m below top of casing (btoc) at the time of the pumping test (t=0). Based on a top of casing
elevation of 116.07 m ASL (per the Fairhall, Moffatt and Woodland survey), the static water elevation in the
well was 112.50 m.

Standing water or evidence of groundwater discharge was not observed at the test well location at the time of
the pumping test.

4.2 Step Test

A level logger was placed in TW1 three weeks prior to well redevelopment and disinfection. Based on three
weeks of data, the average water level recorded was 8.34m btoc, with the lowest recorded level measured at
14.4 mbtoc, and highest recorded level measured at 8.032 m btoc.

In the primary stages of the step-test, the pumping rate was set at 3 gallons per minute (GPM) (11.36 L/min).
After approximately 2.5 hours, water levels began to stabilize and increase slightly, thereby indicating fresh
water being drawn into the water column. The pumping rate was then increased to 4 GPM (15.14 L/min). Water
levels began to stabilize again in approximately 3 hours (t=5.5 hours), with recorded water levels of 36-37 m
btoc. The pumping rate was subsequently raised to 5 GPM (18.93 L/min), allowed to run for approximately 2.5
hours, after which time the pump was shut off at t=8.25 hours.

Groundwater samples were also collected towards the end of this step-test (450 minutes after the start of the
pumping test). These samples were collected unfiltered and unchlorinated, directly into clean bottles supplied
by the analytical laboratory (Eurofins Laboratories, Ottawa, ON). The samples were kept on ice and shipped
directly to Eurofins under strict chain of custody procedures. All of the samples were received by the laboratory
within 24 hours of collection. A copy of this chain-of-analysis and laboratory results are presented in Appendix
E.

4.3 Pumping Test

A pumping test was conducted at TW1 under the supervision of McIntosh Perry staff. Water was pumped
directly from the test well using a pump and tubing supplied by Saunders Drilling Inc. The water discharge was
directed away from the well, and was allowed to flow overland across the Site. At the time of the pumping test,
the weather was approximately -5°C, windy and overcast.

All water level measurement data are presented in Table A1, appended to this report.
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Based on a short-term (1 hour) pumping test completed by Capital Water Supply Ltd. upon completion of the
well in 2001, it was estimated that a pumping rate of approximately 11.36 L/min (3 GPM) would be sustainable
at the well. A pumping rate of 11.36 L/min was used for the 8-hour test.

On February 25, 2019, at the commencement of the pumping test, a static water level of 2.825 m btoc was
measured in the well. The pump was set at a depth of 82 m, corresponding to an available drawdown of 79.175
m. At 8:59 AM, the pump was turned on and the flow rate adjusted to approximately 11.36 L/min. This pumping
rate was maintained with minimal variation for the duration of the test (483 minutes total).

The water level ranged between 2.825 to 18.761 m btoc, with a maximum drawdown of 15.936 m observed.
At the end of the test (t = 483 minutes), 11.19 m of the available water column remained above the level logger
(set at 28.9 m btoc); this would represent at utilization in the order of approximately 17.6 percent. At 492
minutes following commencement of the pumping test, drawdown was recorded at 10.135 m (12.96 m btoc).
This represents approximately 36.4% recovery. Recovery was not able to be fully assessed through manual
water level readings as the water level tape became lodged in the well against the pump wiring. As such, the
remainder of the recovery was monitored through level logger data. The final recovery (from level logger
measurements) was achieved approximately 600 minutes after the start of the pumping test at 3.218 m btoc.
Results of this data can be found in Table A1.

4.4 Well Yield

The pumping test undertaken by McIntosh Perry provides a reasonable indication of the yield for TW1. During
this test, approximately 5,450 L of water was pumped from the well; this volume exceeds the daily demand for
water for an office and warehouse (2,855 L/day), as indicated in the Ottawa Septic System Office sewage
system approval for the site (see Appendix G for details).

Based on conversations with the client, it is our understanding that the hydrovac trucks do not obtain the water
they require for hydraulic excavation on-site, but instead fill up at an off-site source, generally a municipal
hydrant. Excess water not used in hydraulic excavation operations is used for truck washing and other
incidental uses. It is understood that the well will service the office and warehouse only and will not be used
for other activities as specified in the ECA.

4.5 Transmissivity

A summary of the well and hydrogeological properties determined during the testing work at the Site are
presented in Appendix D. A transmissivity of 0.2 m2/d was calculated using the Cooper-Jacob method. Assuming
an aquifer thickness of 74.676 m (corresponding to the interval between the bottom of the casing and the
bottom of the well), a hydraulic conductivity of 2.9 x 10-8 m/s was calculated. This value is generally consistent
with sandstone, limestone, and dolostone, all of which are described by MECP WWIS records in the area.

Storativity (S) could not be calculated as no observation wells were available for measurement at the time of
the pumping test.
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4.6 Long Term Yield

The long-term yield (maximum recommended pumping rate) of Test Well 1 was estimated based on the
following factors:

¶ Observations during eight-hour pumping test
¶ Calculated properties

The theoretical long-term safe yield of the pumping well may be calculated by the Farvolden Method. The
calculations for Transmissivity are presented in Appendix D.

ὗ = 0.68 Ὕ Ὄὥ Ὓ

Where:

¶ Q20 is the twenty year safe yield
¶ T is the transmissivity
¶ Ha is the available water column height
¶ Sf is a safety factor (0.7)

Based on the Farvolden Method, calculations indicate that a twenty year safe yield for TW1 is in the order of
7.8 L/min. This means that TW1 could sustain continuous pumping for 20 years at this rate, which is an
improbable usage rate with normal water consumption. With normal use, the pump will cycle on and off on a
much shorter time scale, allowing the well to recharge.

It should also be noted that the well driller’s recommended pumping rate for TW1 is 11.36 L /min (3 GPM).
Therefore, the test rate administered during the 8 hour pumping test was 11.36 L/min. Based on the results of
the step test in which the pumping rate (set at 15.14 L/min) had reached a plateau/became stable, as well as
the results of the pumping test in which the pumping rate (set at 11.36 L/min) also became stable
approximately 390 minutes after the pumping test began, McIntosh Perry is of the opinion that the aquifer is
capable of supplying water at a flow rate which is greater than the minimum flow rate of 13.7 L/min as outlined
in Procedure D-5-5.

4.7 Water Quality

Laboratory Certificates of Analysis for samples collected from TW1 are presented in Appendix E. A summary of
field and laboratory results from TW1 is presented in Tables A2 and A3. One sample (TW1-1) was taken during
the step-test on January 30, 2019, and two (TW1-1, TW1-2) were taken during the pumping test on February
25, 2019. During both tests, the samples were taken directly from the on-site pump tubing into laboratory
supplied containers. The sample from the step-test was labelled as TW1-1. The water samples taken on
February 25, 2019 were labelled TW1-1 and TW1-2, respectively.
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All Laboratory Certificates of Analysis for both sampling events are presented in Appendix E. In addition, all
analytical results were compared to the Ontario Drinking Water Standards, Objectives, and Guidelines (ODWS).

Based on the analytical results from January 30, 2019 and February 25, 2019, no Maximum Acceptable
Concentrations (MAC) as per the Ontario Drinking Water Standards (ODWS) were exceeded. Analytical testing
indicates that water quality for TW1 is suitable for potable purposes; however, some Aesthetic Objectives (AO)
and Operational Guidelines (OG) were exceeded.

Criteria for the following parameters were exceeded in sample TW1-1 during the step-test:

Operational Guidelines (OG):

¶ Hardness: 195 (TW1-1) – OG 100 mg/L

Aesthetic Objectives (AO):

¶ Sulphide: 2.13 mg/L (TW1-1) AO 0.05 mg/L
¶ Turbidity: 17.9 NTU (TW1-1) AO 5.0 NTU
¶ Iron: 0.54 mg/L (TW1-1) AO 0.3 mg/L

Criteria for the following parameters were exceeded in sample TW1-1 and TW1-2 during the 8-hour pumping
test:

Operational Guidelines (OG):

¶ Hardness: 244 mg/L (TW1-1) and 245 mg/L (TW1-2) – OG 100 mg/L

Aesthetic Objectives (AO):

¶ Colour: 42 TCU (TW1-1) – AO 5 TCU
¶ Sulphide: 0.35 mg/L (TW1-1) and 2.92 mg/L (TW1-2) AO 0.05 mg/L
¶ Turbidity: 24.8 NTU (TW1-1) and 9.9 NTU (TW1-2) AO 5.0 NTU
¶ Iron: 2.43 mg/L (TW1-1) AO 0.3 mg/L
¶ Manganese: 0.069 mg/L (TW1-1) AO 0.05 mg/L

Elevated colour results were found only during the pumping test. Elevated colour is likely related to the presence of
iron and manganese in the water; the iron concentration was recorded at 2.43 mg/L within the first sample taken
(TW1-1), then was observed to drop to levels below the detection limit within the second sample taken (TW1-2). It
is possible that either seasonal fluctuations or elevated oxidation conditions due to recent redevelopment were
responsible for the colour exceedance.

Turbidity measurement during the pumping test was first recorded at 15.2 NTU (at 120 minutes after the pump was
turned on), and then dropped to 0.95 NTU (at 480 minutes after the pump was turned on). Thus, turbidity
measurements taken during the field met criteria during the course of the pumping test.
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Additionally, while the detected concentration for sodium in all samples taken during the step test and pumping
test met the ODWS, it is noted that the detected concentrations exceeded the “warning level” 20 mg/L
benchmark utilized for individuals on sodium restricted diets; future users should be notified.

All noted OG and AO parameter exceedances of ODWS can be addressed through treatment.

No maximum acceptable concentrations (MAC) were exceeded in TW1-1 (step test), or TW1-1 and TW1-2
(pumping test).

4.8 Impact Assessment

Approximately 4.7 to 9.8 m of overburden is present in the area based on a review of well records in the vicinity.
At TW1 there was 8.7 m of overburden (consisting of hardpan) as documented by the driller. Sufficient depths
of overburden exist to permit the construction of a septic system. Additional investigation will be required at
the design stage to confirm suitability and infiltration capacity of overburden material at the Site.

The Site is not considered hydrogeologically sensitive. Soil thickness within the vicinity of TW1 (consisting of
sand and gravel and/or clay) varies from 4.7 to 9.8 m. It is not located in an area of known karst topography,
and the Site is well-drained with no springs observed.
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5.0 WATER BALANCE
As the Site is situated within the Carp Road Corridor Community Development Plan, a water balance was
prepared for pre- and post-development conditions at the Site for the purpose of demonstrating that sufficient
groundwater recharge will be maintained in post-development conditions. It is noted that pre- and post-
development runoff volumes for the Site were calculated and provided under separate cover as part of our
Servicing and Stormwater Management Report.

Water balance calculations were completed using the methodology outlined in “Instructions and Tables for
Computing Potential Evapotranspiration and the Water Balance”, C.W. Thornthwaite and J.R. Mather, 1957
(Thornthwaite and Mather). Precipitation and temperature data inputs were obtained from the Environment
Canada climate station located at the Ottawa International Airport.

5.1 Methodology

The initial step in assessing water balance conditions at the Site consisted of assessing soil conditions and
pervious and impervious areas of the Site. Site soil conditions were assessed based on the results of McIntosh
Perry’s geotechnical investigation, provided under separate cover. As noted above in Section 2.4, soils at the
Site consist of silty sand fill underlain by silty sand till with gravel, cobbles, and boulders, corresponding to the
following Thornthwaite and Mather input parameters:

Soils:

¶ Sandy silt, noted to be HSG B.

Ground surface at the Site under pre-development conditions consists of grass, trees, and shrubs, with some
gravel-covered laydown areas, corresponding to the following Thornthwaite and Mather input parameters:

Pervious Land uses:

¶ Pasture overtopping sandy soils

Impervious Land Uses:

¶ Gravel (included parking lots and access roadways).

Based on McIntosh Perry’s Servicing and Stormwater Management Report and the proposed development
plans for the Site, the following post-development Thornthwaite and Mather input parameters were identified:

Pervious Land uses:

¶ Pasture overtopping sandy soils
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Impervious Land Uses:

¶ Dwellings and asphalt; and
¶ Gravel (included parking lots and access roadways).

Potential Evapotranspiration (PET) values were calculated using climate data from the Ottawa International
Airport climate station provided by Environment Canada. Climate and PET values are summarized as follows:

Table 1 – Monthly Water Balance - 100mm - Climate Data per Environment Canada data for Ottawa
International Airport (1981 - 2010)

Month Temp
(°C)

Heat
Index

Unadj.
PET (mm)

Day-
Light

Factor

Adj.
PET (mm)

January -10.3
February -8.1

March -2.3
April 6.3 1.42 28.6 1.13 32.3
May 13.3 4.40 64.5 1.28 82.6
June 18.5 7.25 92.4 1.29 119.2
July 21 8.78 106.1 1.31 138.9

August 19.8 8.03 99.5 1.21 120.4
September 15 5.28 73.5 1.04 76.5

October 8 2.04 37.1 0.94 34.9
November 1.5 0.16 6.0 0.79 4.7
December -6.2

 Total 609.5

Where: I = monthly heat index (obtained from Thornthwaite and Mather literature); PET = Potential
Evapotranspiration;

Infiltration factors for each land use type, pre-development and post-development, were selected from the
following table:

Table 2 – Hydrologic Cycle Component Values from Table 3.1, Stormwater Management Planning and
Design Manual, Ontario Ministry of the Environment, March 2003

Description of Area / Development Site
Value of Infiltration

Factor
Topography

Flat Land, average slope <0.6 m/km
Rolling land, average slope 2.8 to 3.8 m/km
Hilly land, average slope 28 to 47 m/km

0.3
0.2
0.1

Soils
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Description of Area / Development Site
Value of Infiltration

Factor
Tight Impervious Clay
Medium combinations of clay and loam
Open sandy loam

0.1
0.2
0.4

Cover
Cultivated Land
Woodland

0.1
0.2

Based on a pre-development topographical survey, grades at the Site vary from approximately 1 to 1.5%. Post-
development grades at the site vary from approximately 1 to 1.5%. Interpolating between the topographical
reference values provided above, pre- and post-development infiltration factors of 0.139 and 0.139 were
selected.

Based on the results of the geotechnical investigation, a soil-based infiltration factor of 0.2 was selected,
corresponding to till and silty sand.

A land cover infiltration factor of 0.0 was selected for areas occupied by the building and by post-development
gravel parking and laneway areas, and 0.1 for pre- and post-development vegetated areas, corresponding to
“cultivated land”, per Table 3.1 of the MECP Stormwater Management Planning and Design Manual. The
observed vegetation type at the Site during pre-development conditions consisted primarily of grass and low
brush, corresponding to the “pasture and shrubs” vegetation type in Table 3.1. The observed overburden soil
conditions discussed in Section 2.4 of this report consisted of silty sand with gravel, corresponding to the “fine
sand” soil type in Table 3.1.

To harmonize permeable and impermeable areas between this report and McIntosh Perry’s Servicing and
Stormwater Management Report, the following breakdown of permeable vs. impermeable areas has been used
in our calculations, as obtained from Appendix F of the Servicing and Stormwater Management Report:

¶ Pre-Development:

o Vegetated Areas: 5,832 m2

o Gravel Areas: 7,920 m2

o Impermeable Areas: 3,743 m2

¶ Post-Development:

o Vegetated Areas: 5,475 m2

o Gravel Areas:7,193 m2

o Impermeable Areas: 4,830 m2
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5.2 Pre-Development Conditions

Based on a total pre-development site area of 17,491 m2, and using the input parameters outlined above, a
pre-development infiltration volume of approximately 855 m3/year was calculated. Calculations are
summarized below:

Grass/Shrubs Gravel Building Total

Area (m2) 5,832 7,920 3,743 17,491
Pervious Area (m2) 5,832 - - 5,832
Impervious Area (m2) - 7,920 934 4,432
INFILTRATION FACTORS
Topographic Infiltration Factor 0.139 - - -
Soil Infiltration Factor 0.2 - - -
Land Cover Infiltration Factor 0.1 - - -
MECP Infiltration Factor - - - -
Actual Infiltration Factor 0.439 0 0 -
Runoff Coefficient 0.561 1 1 -
INPUTS PER UNIT AREA
Precipitation (mm/year) 944 944 944 944
Run-on (mm/year) 0 0 0 0
OUTPUTS PER UNIT AREA
Evapotranspiration (mm/year) 610 610 610 -
Runoff (mm/year) 187 334 334 -
Infiltration (mm/year) 147 0 0 -
INPUTS (VOLUME)
Precipitation (m3/year) 5,505 7,476 3,533 16,515
Run-on (m3/year) 0 0 0 0
OUTPUTS (VOLUME)
Evapotranspiration (m3/year) 3,558 4,831 2,283 10,672
Runoff (m3/year) 1,093 2,645 1,250 4,988
Infiltration (m3/year) 855 0 0 855

Detailed calculations are appended to this report.

5.3 Post-Development Conditions

Based on a total pre-development site area of 17,491 m2, and using the input parameters outlined above, a
post-development infiltration volume of approximately 1,400 m3/year was calculated.

While gravel areas and buildings are considered impermeable, the post-development assessment includes a
roof leader ponding area, detailed in McIntosh Perry’s “Servicing and Stormwater Management Report”, dated
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March 26, 2020. which directs 109 mm/yr or 597 m3/yr to permeable areas for infiltration. Further details are
provided in the above-noted report under separate cover.

Calculations are summarized below:

Grass/Shrubs Gravel Building Total

Area (m2) 5,475 7,193 4,830 17,491
Pervious Area (m2) 5,475 5,475
Impervious Area (m2) 7,193 4,830 12,023
INFILTRATION FACTORS
Topographic Infiltration Factor 0.139 - - -
Soil Infiltration Factor 0.2 - - -
Land Cover Infiltration Factor 0.1 - - -
MECP Infiltration Factor - - - -
Actual Infiltration Factor 0.6 0 0 -
Runoff Coefficient 0.4 1 1 -
INPUTS PER UNIT AREA
Precipitation (mm/year) 944 944 944 944
Run-on from roof leaders (mm/year) 109 0 0 109
OUTPUTS PER UNIT AREA
Evapotranspiration (mm/year) 610 610 610 -
Runoff (mm/year) 187 334 334 -
Infiltration (mm/year) 256 0 0 -
INPUTS (VOLUME)
Precipitation (m3/year) 5,168 6,790 4,560 16,518
Run-on from roof leaders (m3/year) 597 0 0 597
OUTPUTS (VOLUME)
Evapotranspiration (m3/year) 3,340 4,388 2,946 10,674
Runoff (m3/year) 1,026 2,402 1,613 5,042
Infiltration (m3/year) 1,400 0 0 1,400

Detailed calculations are appended to this report.

Based on the above, the proposed development is anticipated to be able to maintain or exceed pre-
development infiltration volumes.
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6.0 NITRATE IMPACT ASSESSMENT
The City of Ottawa requires that the sewage system impact assessment be completed as per MECP
requirements. The MECP Procedure D-5-4 (Technical Guideline for Individual On-site Sewage Systems: Water
Quality Impact Risk Assessment) outlines the following steps to be completed as part of a septic impact
assessment:

¶ Step 1 – Lot Size Consideration
¶ Step 2 – System Isolation Consideration
¶ Step 3 – Contaminant Attenuation Considerations

Given that the proposed development is not a residential severance and that the City has directly requested
that a nitrate assessment be completed, the Lot Size Consideration and System Isolation Consideration have
not been considered.

Step 3 – Contaminant Attenuation Considerations

Since neither lot size or system isolation considerations apply to the proposed development, a predictive
nitrate-nitrogen attenuation assessment was undertaken to determine if sufficient attenuation of nitrate-
nitrogen could be achieved on the subject site. The predictive assessment was completed in accordance with
Section 5.6.3 (Industrial/Commercial Development) of Guideline D-5-4.

The Thornthwaite Water Balance method, in conjunction with local climatic data available from Environment
Canada for Ottawa’s MacDonald-Cartier International Airport YOW (Site Climate ID: 6106000), was used to
estimate the net potential infiltration for the proposed development. Details of the calculations undertaken
are provided in the previous section.

The nitrate concentration at the site boundaries was calculated using the following information (refer to
Appendix A for calculations):

¶ The water balance calculations summarized in the previous section yielded a post-development
infiltration volume (i.e. available dilution water) of 1,400 m3/year or 3,834 L/day.

¶ Background Nitrate = non-detect (i.e. half of MDL = 0.05 mg/L)
¶ Per the on-site sewage system design provided by the Client, a daily design flow of 2,855 L/day was

assumed. The sewage system designer assumed 1,355 L/day of sewage (assumed nitrate-nitrogen
concentration of 40 mg/L) and 1,500 L/day of wash water from the industrial portion of the building
(assumed nitrate-nitrogen concentration of 0 mg/L), resulting in an average nitrate-nitrogen
concentration of 19 mg/L. However, for the purposes of this assessment, we are assuming all
effluent has a strength of 40 mg/L of nitrate-nitrogen.

¶ The proposed on-site sewage system for the Site (Norweco HK3020-3M) is CAN/BNQ 3680-600
certified to the B-IV, P-II, D-III and N-I treatment classes. For CAN/BNQ-certified systems with
recirculation loops being certified to N-1 treatment class, such as the proposed system, 50% nitrate
removal may be assumed.
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¶ For a CAN/BNQ certified system certified for 50% nitrate removal, the maximum daily flow is
calculated as (maximum daily flow = available infiltration = 3,834 L/day). The proposed daily flow of
2,855 L/day is below the maximum allowable daily flow.

Based on the above-noted information, it is our opinion that the Site is capable of supporting the proposed
development from an on-site sewage system perspective.
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7.0 WATER TREATMENT
The use of disinfection such as an ultraviolet (UV) system, although not required, may be desired. Based on the
observed water quality there should not be any hindrances to UV disinfection.

The Langelier Saturation Index (LSI) and Ryznar Stability Index (RSI) were calculated for TW1 (Appendix E). These
results indicate that scale formation is possible, though not likely. This is to be expected in areas of carbonate
bedrock.

For aesthetic reasons, water treatment such as softening may be desired. It is noted that softening with a standard
salt (NaCl) softener will increase the sodium and chloride concentrations, relative to those noted in Table A3.
Potassium salt softeners are therefore recommended.

Based on the analysis, concentration of sodium detected in the groundwater exceeds the benchmark warning
criteria of 20 mg/L (criteria for those on sodium reduced diets). Point of source treatment should be considered for
those individuals on a sodium reduced diet should they choose to consume the water. It is further recommended
that the local Medical Officer of Health be notified of the above warning criteria exceedance. Note all other health
related parameters exceeded health-related ODWS standards.

If desired, elevated manganese and associated colour can be removed by ion exchange, filtration, or reverse osmosis.
Treatment of sulphide in water may also be considered, as elevated sulphide may result in an unpleasant odour or
flavour (typically described as resembling rotten eggs).
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8.0 RECOMMENDATIONS

8.1 Water Supply

Well Construction

¶ It is our opinion that the well present on-site is sufficient to support the needs of the proposed
development. No new wells are proposed at this time.

Well Yield

¶ Well yields in the order of 11.36 L/min appear to be sustainable based on the pump test data and
calculations performed.

Water Balance

¶ A site-specific water balance was completed for the Site using the Thornthwaite and Mather method
for the purposes of verifying pre- and post-development infiltration volumes. A pre-development
infiltration volume of 855 m3/year was calculated. A post-development infiltration volume of
1,400 m3/year was calculated, assuming infiltration from roof leaders to a designated roof leader
ponding area, and direction of sheet flow from gravel areas to on-site permeable areas.

Water Quality and Treatment

¶ Operational Guidelines for Hardness was exceeded in TW1 during the step-test and in both samples
for the pumping test (TW1-1 and TW1-2).

¶ No ODWS Maximum Acceptable Concentration (MAC) was exceeded in TW1 during the step-test or
pumping test laboratory results; groundwater therefore meets all applicable health-related
standards at this time.

¶ Sodium met the ODWS but concentrations exceeded the “warning level” 20 mg/L benchmark for
individuals on sodium restricted diets. Future users should be notified. For treatment, water may be
softened through sodium ion exchange.

¶ Sulphide exceeded aesthetic objective guidelines in all three water samples taken at TW1. Effective
treatment options include adsorption, aeration, chlorination, filtration, greensand filtration, and
oxidation.

¶ Colour only displayed exceedances in the first sample (TW1-1) taken during the pumping test, while
levels dropped below detection measurements in the second sample (TW1-2).

¶ The water exceeded in turbidity above aesthetic objectives in all three samples taken (TW1-1 for
step test, and TW1-1 and TW1-2 during pumping test). However, during the pumping test, turbidity
measurements dropped from 15.2 NTU to 0.95 NTU.

¶ Hardness exceeded operational guidelines in all three samples taken (TW1-1 for step test, and TW1-
1 and TW1-2 during pumping test).
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¶ The water exceeded above aesthetic objectives in iron for the step-test sample (TW1-1) and first
sample taken during the pumping test (TW1-1), but was within criteria for sample TW1-2.

¶ The first sample taken during the pumping test (TW1-1) had exceedances of manganese above
aesthetic objectives, while manganese fell below detection levels within the second sample taken
(TW1-2).

¶ If water softening is desired, the use of potassium salts (KCl) is recommended.

8.2 Wastewater Treatment

Potential On-Site Sewage Systems

¶ A nitrate impact assessment was completed for the Site as per MECP Procedure D-5-4 and City of
Ottawa requirements. Based on post-development infiltration values, available dilution water
volume of 1,400 m3/year (3,834 L/day) was calculated. A CAN/BNQ certified on-site sewage system
certified for 50%  nitrate removal is required for the Site; a design for such a system (NORWECO
HK3020-3M) has been prepared, with a daily design maximum flow of 2,855 L/day at 20 mg/L of
nitrate. As the daily design flow is less than the maximum allowable flow, the proposed on-site
sewage system is suitable for the Site.



Hydrogeological Study
Proposed Development, 200 Maple Creek Court CP-18-0512

22

9.0 LIMITATIONS
This report has been prepared and the work referred to in this report has been undertaken by McIntosh Perry
Consulting Engineers Ltd. for Kris and Dana Norris of NCM Hydrovac Services. It is intended for the sole and
exclusive use of Kris and Dana Norris of NCM Hydrovac Services, their affiliated companies and partners and
their respective insurers, agents, employees, advisors, and reviewers. The report may not be relied upon by
any other person or entity without the express written consent (Reliance Letter) of McIntosh Perry Consulting
Engineers Ltd.

Any use which a third party makes of this report, or any reliance on decisions made based on it, without a
reliance letter are the responsibility of such third parties.  McIntosh Perry Consulting Engineers Ltd. accept no
responsibility for damages, if any, suffered by any third party as a result of decisions made or actions based on
this report.

The investigation undertaken by McIntosh Perry Consulting Engineers Ltd. with respect to this report and any
conclusions or recommendations made in this report reflect McIntosh Perry Consulting Engineers Ltd.
judgment based on the Site conditions observed at the time of the site inspection on the date(s) set out in this
report and on information available at the time of the preparation of this report.

This report has been prepared for specific application to this site and it is based, in part, upon visual observation
of the Site, subsurface investigation at discrete locations and depths, and specific analysis of specific chemical
parameters and materials during a specific time interval, all as described in this report.  Unless otherwise stated,
the findings cannot be extended to previous or future Site conditions, portions of the Site which were
unavailable for direct investigation, subsurface locations which were not investigated directly, or chemical
parameters, materials or analysis which were not addressed.  Substances other than those addressed by the
investigation described in this report may exist within the Site, substances addressed by the investigation may
exist in areas of the Site not investigated and concentrations of substances addressed which are different than
those reported may exist in areas other than the locations from which samples were taken.

If site conditions or applicable standards change or if any additional information becomes available at a future
date, modifications to the findings, conclusions and recommendations in this report may be necessary.

We trust that this information is satisfactory for your present requirements.  Should you have any questions or
require additional information, please do not hesitate to contact the undersigned.
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Respectfully submitted,

McIntosh Perry Consulting Engineers Ltd.

Dan Arnott, P.Eng.
Geo-Environmental Engineer
d.arnott@mcintoshperry.com
(613) 897-8818

Rebecca Leduc, B.A.
Environmental Technician
r.leduc@mcintoshperry.com
(613) 650-7977

Fraser Armstrong, P.Eng.
Sr. Geo-Envionmental Engineer
f.armstrong@mcintoshperry.com
(343) 344-2663
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TOC Elevation (assumed) 116.07 m ASL
Static Water Level 2.825 m BTOC
Static Water Elevation 113.245 m ASL
95% Recovery 3.6218 m BTOC

112.4482 m ASL

Elapsed Time
(minutes)

Elapsed Time
(Recovery)

Water Level (m
BTOC)

Water Level
(m ASL)

Drawdown (m) Notes

0 2.825 113.245 0
0.25 3.381 112.689 0.556
0.5 3.525 112.545 0.7

0.75 3.801 112.269 0.976
1 3.929 112.141 1.104

1.5 4.281 111.789 1.456
2 4.401 111.669 1.576

2.5 4.523 111.547 1.698
3 4.829 111.241 2.004

3.5 5.375 110.695 2.55
4 5.581 110.489 2.756

4.5 5.771 110.299 2.946
5 5.939 110.131 3.114

5.5 6.125 109.945 3.3
6 6.331 109.739 3.506

6.5 6.435 109.635 3.61
7 6.692 109.378 3.867

7.5 6.8995 109.1705 4.0745
8 7.18 108.89 4.355

8.5 7.313 108.757 4.488
9 7.49 108.58 4.665

9.5 7.651 108.419 4.826
10 7.881 108.189 5.056
12 8.492 107.578 5.667
14 9.131 106.939 6.306
16 9.671 106.399 6.846
18 10.165 105.905 7.34
20 10.675 105.395 7.85
25 11.778 104.292 8.953 Sampled TW1-1 at 25 minutes
30 12.655 103.415 9.83
35 13.373 102.697 10.548
40 13.495 102.575 10.67
45 14.49 101.58 11.665
50 15.061 101.009 12.236
55 15.295 100.775 12.47
60 15.624 100.446 12.799
75 16.485 99.585 13.66
90 17.041 99.029 14.216

105 17.439 98.631 14.614
120 17.711 98.359 14.886
135 17.881 98.189 15.056
150 18.035 98.035 15.21
165 18.159 97.911 15.334

Table A1
Summary of Water Level Data

Pumping Test - TW1 (NCM) - 25-Feb-2019



TOC Elevation (assumed) 116.07 m ASL
Static Water Level 2.825 m BTOC
Static Water Elevation 113.245 m ASL
95% Recovery 3.6218 m BTOC

112.4482 m ASL

Elapsed Time
(minutes)

Elapsed Time
(Recovery)

Water Level (m
BTOC)

Water Level
(m ASL)

Drawdown (m) Notes

Table A1
Summary of Water Level Data

Pumping Test - TW1 (NCM) - 25-Feb-2019

180 18.25 97.82 15.425
195 18.315 97.755 15.49
210 18.403 97.667 15.578
225 18.49 97.58 15.665
240 18.551 97.519 15.726
270 18.643 97.427 15.818
300 18.723 97.347 15.898
330 18.745 97.325 15.92
360 18.693 97.377 15.868
390 18.741 97.329 15.916
420 18.735 97.335 15.91
450 18.751 97.319 15.926 Sampled TW1-2 at 450 minutes
480 18.761 97.309 15.936



TOC Elevation (assumed) 116.07 m ASL
Static Water Level 2.825 m BTOC
Static Water Elevation 113.245 m ASL
95% Recovery 3.6218 m BTOC

112.4482 m ASL

Elapsed Time
(minutes)

Elapsed Time
(Recovery)

Water Level (m
BTOC)

Water Level
(m ASL)

Drawdown (m) Notes

Table A1
Summary of Water Level Data

Pumping Test - TW1 (NCM) - 25-Feb-2019

480.25 0.25 18.705 97.365 15.88 Pump off at 8 hr 4 min elapsed (5:03 pm)
480.5 0.5 18.495 97.575 15.67

480.75 0.75 18.381 97.689 15.556
481 1 18.216 97.854 15.391

481.5 1.5 17.912 98.158 15.087
482 2 17.62 98.45 14.795

482.5 2.5 17.329 98.741 14.504
483 3 17.057 99.013 14.232

483.5 3.5 16.761 99.309 13.936
484 4 16.542 99.528 13.717

484.5 4.5 16.264 99.806 13.439
485 5 15.993 100.077 13.168

485.5 5.5 15.762 100.308 12.937
486 6 15.501 100.569 12.676

486.5 6.5 15.269 100.801 12.444
487 7 15.038 101.032 12.213

487.5 7.5 14.805 101.265 11.98
488 8 14.59 101.48 11.765

488.5 8.5 14.369 101.701 11.544
489 9 14.164 101.906 11.339

489.5 9.5 13.935 102.135 11.11
490 10 13.7 102.37 10.875
492 12 12.96 103.11 10.135

NOTES
TOC: Top of Casing m BTOC: metres below top of casing
m AD: metres above datum



Time Elapsed (h:mm) WL (mBTOC) Temp (°C) pH TDS (ppm) Conductivity (µS/cm) Turbidity (NTU) Flow (GPM)

0:25 11.778 9.2 7.57 293 585 - -

0:40 13.485 7.9 8.14 302 610 - -

0:55 15.295 7 7.83 348 703 - 3

1:30 17.04 5.5 7.91 380 764 - -

1:45 17.44 4.5 7.51 380 743 - -

2:00 17.71 6.2 8.07 362 723 15.2 -

2:15 17.88 7.2 6.13 327 650 13.5 3

2:30 18.04 - - - - 11.5 -

2:45 18.16 6.7 7.95 304 602 10.73 -

3:00 18.25 8.5 7.95 290 580 8.4 -

3:15 18.32 5.9 8.32 268 539 7.49 -

3:30 18.40 6.4 8.08 262 525 5.82 -

3:45 18.49 6.6 7.94 267 522 3.82 -

4:00 18.55 6.7 7.93 265 523 3.03 -

4:15 - 4.7 8.05 272 546 2.73 3

4:30 18.65 7.3 7.97 141 281 2.36 -

4:45 - 5.1 8.22 43 89 2.12 -

5:00 18.72 5.6 8.09 65 128 1.91 -

5:15 - 5.2 7.98 36 64 1.75 -

5:30 18.75 4.8 8.04 65 126 0.98 -

5:45 - 4.7 8.24 55 107 0.93 -

6:00 18.70 5.1 8.13 135 264 1.15 3

6:15 - 6.1 7.98 110 242 1.07 -

6:30 18.74 6.9 7.89 199 401 1.16 -

6:45 - 6.1 7.94 251 508 1.05 -

7:00 18.74 5.6 7.97 254 513 0.9 -

7:15 - 6.3 7.91 264 534 0.91 -

7:30 18.75 5.5 7.8 226 453 1 -

7:45 - 5.0 7.81 94 184 0.84 -

8:00 18.76 4.5 7.84 264 529 0.95 -
Notes:

mBTOC metres below top of casing
NTU Nephelometric Turbidity Unit

Table A2
Summary of Field Data

Pumping Test - TW1 - 25-Feb-2019



Table A3
Summary of Laboratory Results

200 Maple Creek Court, Ottawa, ON

Step-test Pumping test Pumping test

Sample ID Units MDL ODWSOG Limit Type
TW1-1

1409420
TW1-1

1409421
TW1-2

1409422

Sample Date 30-Jan-19 25-Feb-19 25-Feb-19

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

Fecal Coliforms ct/100 mL 1 - 0 <1 <1

Total Coliforms ct/100 mL 1 0 MAC 1 <1 <1

Heterotrophic Plate Count ct/1 mL 10 - 19 390 <10

Chloride mg/L 1 250 AO 250 64 68 50

Fluoride mg/L 0.1 1.5 MAC 1.5 0.93 0.9 0.9

Nitrite as N mg/L 0.05 1 MAC 1.0 <0.1 <0.05 <0.05

Nitrate as N mg/L 0.1 10 MAC 10.0 <0.1 <0.1 <0.1

Sulphate mg/L 1 500 AO 500 34 38 33

Alkalinity as CaCo3 mg/L 5 500 OG 500 219 211 217

Colour TCU 2 5 AO 5 <2 42 5

Conductivity uS/cm 5 - 642 654 583

pH 0.1 - 6.5-8.5 8.1 7.8 7.9

Sulphide mg/L 0.02 A0 0.05 2.13 0.35 2.92

TDS mg/L 10 500 AO 500 417 422 392

Turbidity NTU 0.1 5 AO 5.0 17.9 24.8 9.9

Hardness mg/L - - OG 100 195 244 245

Ion Balance mg/L 0.01 - 0.93

Calcium mg/L 0.1 - 4.2 60.2 60.7

Iron mg/L 0.1 0.3 AO 0.3 0.54 2.43 0.106

Potassium mg/L 0.1 - 5 3.65 4.11

Magnesium mg/L 0.2 - 22 22.7 22.8

Manganese mg/L 0.005 0.05 AO 0.05 0.02 0.069 0.009

Sodium mg/L 0.2 200 AO 200 55 54.3 43.6

DOC mg/L 0.5 5 AO 5 1.7 1.6 1.1

N-NH3 mg/L 0.01 - 0.11 0.03 0.1

Phenols mg/L 0.001 - <0.001 <0.001 <0.001

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

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

Notes:
MDL Method Detection Limit
ODWSOG Ontario Drinking Water Standards, Objectives, and Guidelines (MOECC, 2003 rev. 2006; PIBs 4449e01)
AO Aesthetic Objective
MAC Maximum Allowable Concentration (Health-Related Parameter)
OG Operational Guideline
ND Non detectable (below MDL)
mg/L Milligrams per litre
TCU True Colour Units
uS/cm Microsemens per centimeter
NTU Nephelometric Turbidity Units
ct/100 mL Number of bacteria-forming colonies per 100 mL

Exceedance of MAC Parameters
Exceedance of AO/ODWS/OG Parameters

Microbiological Parameters

Inorganics

Metals

General Chemistry

Anions
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Precambrian
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grained quartz sandstone and quartz pebbl conglomerate

Cambrio Ordovician
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March Formation: Interbedded quartz sandstone, sandy
dolostone, and dolostone
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