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Kollaard Associates Inc. was retained by Mr. Hassan Sannoufi to undertake a hydrogeological and
terrain study for a proposed coach house on Red Castle Ridge in Manotick, Ontario (Key Plan, Figure

1).

It is understood that it is being proposed to construct a coach house on the existing 0.67 hectare
(~1.7 acre) property. It is the intention of the owner that the existing well is to be shared between
the coach house and the existing dwelling. A new sewage system is to be constructed to service
the coach house. It is understood that the proposed coach house is located east of the existing
house with the proposed sewage system for the coach house located southeast of the coach
house. The attached drawing (Attachment A) is a Proposed Septic Design Plan, prepared by
Kollaard Associates Inc, that shows the location of the proposed coach house, the existing dwelling,
septic bed and well and the proposed sewage system location.

Kollaard Associates Inc. carried out a six hour pumping test on the existing well at the site and
obtained a water sample that was tested for the subdivision list of parameters to confirm that water
quantity and quality are acceptable to service the existing and proposed residential development.
Information provided by the client from the sewage system design including test pit and topographic
survey were used to establish soil conditions with consideration for sewage system design and the
potential for sewage system impacts.

This report consists of an evaluation of the water quality and quantity of the existing well at the
subject site, and an assessment of the sewage system impact, to ensure that the water quality and
quantity of the existing well is acceptable using the following documents; Ministry of the
Environment, Conservation and Parks (MECP) Guideline D-5-5 and the Ontario Drinking Water
Standards, Objectives and Guidelines (ODWSOG). Consideration has also been given to the
groundwater impact assessment guidelines under MECP D-5-4. The scope of work carried out for
this assessment was prepared in consideration of the City of Ottawa document “Terms of
Reference Scoped Hydrogeological Study for Coach Houses”.
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HYDROGEOLOGICAL STUDY

Background

A bedrock geology map for the site area indicates the bedrock at the site consists of dolostone and
sandstone of the Beekmantown Group.

The surficial geology map indicates that the soil at the property consists of till on Paleozoic terrain.

One test pit was put down as part of a proposed sewage system design to service the proposed
coach house. The test pit was put down by a member of Kollaard Associates Inc. as part of the
sewage design for the coach house on February 11, 2022. The test pit encountered about 0.40
metres of topsoil overlying glacial till. The test pit was terminated in the glacial till at about 0.80
metres, where refusal was encountered on a large boulder. The total depth of soil at the site, based
on the information from the well record, is some 9.0 metres, consisting of glacial till (described as
sand, gravel and boulders in the well record).

The existing well that services the existing dwelling at the site was assessed to determine whether
the well is capable of supplying the water demand for the proposed coach house and the existing
dwelling. According to the well record, the well is about 54.9 metres deep with 12.2 metres of
casing. The pump for the test was installed at about 15 metres below the existing ground surface
due to encountering an obstruction. The well record and Certificate of Well Compliance are
provided (Attachment B).

Area Well Records

A review of five area well records was carried out. The well records are provided (Attachment B). The
depths of the wells are indicated to be between 55 and 83 metres, obtaining water from a limestone
aquifer. Test pumping rates for the area wells were 45.4 to 75.7 litres per minute. Recommended
pumping rates were between 45.4 and 75.7 litres per minute. Overburden was identified as sand,
gravel, clay, and boulders between 4.6 to 9.2 metres in thickness. All area wells had between 12.2 to
13.1 metres of casing below the ground surface.

Water Quantity

A pumping test was carried out on May 19, 2022, at the existing well on the site. The well is a
drilled, cased well with about 0.6 metres of casing above the ground surface.

The testing consisted of a 6 hour duration pumping test. During the pumping test, manual water
level measurements were made on a regular basis to monitor the drawdown of the water level in the
well in response to pumping and water levels were monitored at one minute intervals using a
pressure transducer. Groundwater samples were collected from the well after six hours to
characterize groundwater quality. Hourly field water quality readings were recorded for the water
temperature, pH, total dissolved solids (conductivity) and turbidity. Chlorine residuals were
measured prior to obtaining a water sample for lab submission and free chlorine was measured to
be zero. After the pump was shut off, the recovery of the water level in the well was measured until
95% recovery of static water level had been achieved or for 24 hours, whichever was less.

The well was pumped for about 360 minutes at a pumping rate of about 41.5 litres per minute. Over
the course of the pumping test, the water level in the well dropped some 1.53 metres. At the end of
pumping, 95% recovery of the total drawdown in the static water level created during pumping was
measured after about 72 minutes.
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The pumping test drawdown and recovery data and plots for TW1 are provided as Attachment C.
The drawdown and recovery data provided were measured with reference to the top of the well
casing at the test well location.

The pumping test data for the test well was analyzed using the method of Cooper and Jacob
(1946). Although the assumptions on which these equations are based are not strictly met, this
method provides a reasonable estimate of the aquifer transmissivity.

Transmissivity was calculated using the following relationship:

T 2.3Q
47ds
where Q is the pump rate, m*/day

ds is the change in drawdown over one time log cycle, m
T is the transmissivity, m?/day

Based on the pumping test drawdown and recovery data, the transmissivity of the aquifer is
estimated to be between about 27.4 and 19.9 m?/day, respectively.

Based on the data obtained during the six hour pumping test, it can be concluded that the well is
capable of sustaining a short term yield of at least 41.5 litres per minute. During the course of the 6
hour pumping period, 6 percent of the available drawdown in the test well was utilized, based on the
recommended pump depth of 30.5 metres and the initial static water level measured at the time of
the pumping test (4.85 metres).

The expected water demand for the site was calculated using the total expected residential
occupancy. It is understood that the main (existing) house has five bedrooms and that the proposed
coach house will contain two bedrooms. Using Guideline D-5-5, total occupancy will consist of six
people in the main house and up to three people in the coach house (assuming number of bedrooms
plus one for each dwelling). The peak water demand (obtained from MECP D-5-5) is taken as 3.75
litres per person per minute, equivalent to 33.75 litres per minute. This peak demand rate is assumed
to occur for a period of two hours each day. The pump test rate was 41.5 litres per minute.
Therefore, there is sufficient water quantity available to service the peak water demands at the site.

Water Quality

To determine the water quality of the groundwater supply, groundwater samples were obtained from
the well after six hours during the pumping test and prepared/preserved in the field using
appropriate techniques and submitted to Eurofins Environmental Testing in Ottawa, Ontario, for the
chemical, physical and bacteriological analyses listed in the Ministry of the Environment (MECP)
guideline entitled Procedure D-5-5, Technical Guideline for Private Wells: Water Supply
Assessment, August 1996. The results of the trace metals, chemical, physical and bacteriological
analyses of the water samples obtained from the test well are provided in Attachment D. A
summary of the water quality measured in the field are provided as Table |, Water Quality
Measurements for Test Well.

The water quality as determined from the results of the analyses is favourable. The water meets all
the Ontario Drinking Water Standards, Objectives and Guidelines (ODWSOG) health and aesthetic
parameters tested for at the test well except for hardness, total dissolved solids, and total coliforms.
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Sodium level is at the 20 mg/l medical advisory limit but well within the aesthetic objective. When
sodium levels exceed 20 mg/l, the local Medical Officer of Health should be informed so that the
information can be relayed to local physicians.

Hardness

The water is considered to be unacceptable for most domestic purposes, according to the
information provided in the ODWSOG. Water with hardness above 80 to 100 milligrams per litre as
CaCQ0; is often softened for domestic use. The hardness at the well was 530 milligrams per litre.
According to MECP D-5-5, the ODWO is 500 mg/l and there is no maximum concentration
considered reasonably treatable (MCCRT) for hardness. Water softening by conventional sodium
ion exchange may introduce relatively high concentrations of sodium into the drinking water, which
may contribute a significant percentage to the daily sodium intake for a consumer on a sodium
restricted diet. Due to the excessive hardness, it is expected that sodium will be elevated in the
treated water. Where ion exchange water softeners are used, a separate unsoftened water supply
should be used for drinking and culinary purposes.

Total Dissolved Solids

Total dissolved solids (TDS) level was 625 milligrams per litre and is above the ODWS aesthetic
objective (AO) of 500 milligrams per litre. Where TDS levels exceed the AO, comments regarding
treatment include “written rationale that corrosion, encrustation or taste problems will not occur’,
according to the MECP D-5-5 Guideline. The Technical Support Document for Ontario Drinking-
Water Quality Standards, Objectives and Guidelines, states the following with regards to TDS.

“The term total dissolved solids refer to inorganic substances dissolved in water. The
principal constituents of TDS are chloride, sulphates, calcium, magnesium and
bicarbonates. The effects of TDS on drinking water quality depend on the levels of the
individual components. Excessive hardness, taste, mineral deposition or corrosion
are common properties of highly mineralized water. The palatability of drinking water
with a TDS level less than 500 mg/L is generally considered to be good.”

To provide the required rationale regarding the TDS level of 625 mg/L measured at the well, the
Ryznar Stability Index (RSI) and Langelier Saturation Index (LSI) were calculated for the water
sample to determine the corrosivity or scale formation potential of the water. The RSI value is 6.59,
and LSl is 0.39, respectively, indicating that the water has little scale potential and is not expected
to be corrosive. In this case, the other constituents that contribute to TDS, including sodium,
sulphates and chlorides are all well within their aesthetic objectives. The aesthetic objectives are
established for sodium and chlorides based on water palatability. A sodium level of 20 mg/L and a
chloride level of 63 mg/L are well within the aesthetic objectives of 200 mg/L and 250 mg/L,
respectively. As such, they are not present at sufficient levels to contribute to taste. Sulphates are
also present at a level of 131 mg/L. Sulphate at less than 150 mg/L does not result in noticeable
taste, as stated in the Technical Support Document. TDS is also contributed to by calcium,
magnesium and bicarbonates. These are the components of TDS that also cause high hardness.
Consequently, the way to reduce the TDS levels is to improve excessive hardness through the
reduction of hardness. The Technical Support document states that hard water has a tendency to
form scale deposits and can cause scum with soap. It does not state taste issues in association with
high levels of hardness. Therefore, it is considered that treatment to reduce hardness will also
reduce the potential for scale formation associated with TDS.

Manganese

Manganese has an aesthetic objective (AO) of 0.05 mg/L and was measured at 0.06 mg/L at the
well. The colour related AO for manganese is due to black staining or discolouration of laundry and
fixtures and at excessive concentration causes undesirable taste in beverages. At the level that is
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present at the well, it is only slightly above the AO and as such is less likely to cause taste issues
than if manganese level were excessively high. Manganese can be effectively removed using a
water softener or manganese greensand filter at levels of up to 5.0 mg/L.

Total Coliforms
The water sample obtained on May 19, 2022, had total coliforms of 4 counts/100 ml with E. Coli
absent.

MECP Procedure D-5-5 states the following with regards to total coliforms:

While the stated ODWS for Total Coliforms is 0 counts per 100 ml of sample, it is
recognized that the objective had been set as an indicator of inadequate
disinfection within the distribution systems associated with water works. For
private water wells not subject to approval under the OWRA, the MOEE and
Health Units have historically used the limit of <5 counts per 100 ml in the
absence of a chlorine residual as indicating acceptable water quality.

Based on the above noted information, it is considered that the total coliform level is acceptable.

Trace Metals

The results of the trace metals testing indicates that, where present, all trace metals are indicated to
be within allowable limits. The strontium level is of particular concern in the Ottawa area, due to its
association as naturally occurring in some sedimentary bedrock, such as limestone and sandstone.
Strontium currently has a proposed Maximum Acceptable Concentration (MAC) by Health Canada
of 7.0 mg/L. The level of strontium measured in the water supply at this site is 0.143 mg/L, which is
well within the acceptable limit. There are no concerns with any of the trace metals concentrations
in the water supply at the site.

Groundwater Impact Assessment

The Ministry of the Environment, Conservation and Parks (MECP) in the MOE Procedure D-5-4
provides guidelines for evaluating "the ability of the lands identified by and restricted to the
development to treat sewage effluent to meet acceptable limits". The guideline requires that the
representative background nitrate levels in the receiving groundwater be determined. Where
background levels are greater than 10 milligrams per litre the ministry indicates development of the
site should not be supported unless it can be demonstrated that existing levels of nitrates are the
results of historical agricultural practices on the site. In addition, the guideline requires
demonstration that the site is not obviously hydrogeologically sensitive such as karstic areas, areas
of fractured bedrock exposed at the surface, areas of thin soil cover or areas of highly permeable
soils.

The guideline indicates that the assessment involves a three step process.

Step 1 regards lot size considerations. Where the lot size for each private residence within the
development is an average of one hectare or larger and no lot is smaller than 0.8 hectares, and
provided the site is not hydrogeologically sensitive, the risk that impact limits may be exceeded by
individual systems is considered acceptable.

Step 2 is in regards to septic system isolation considerations. Developments are considered low
risk when it can be demonstrated that sewage effluent is hydrogeologically isolated from existing or
potential supply aquifers. For this case the most probable groundwater receiver for sewage is to be
defined through information obtained through a test pit or test hole program, and the most probable
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lower hydraulic or physical boundary of the groundwater receiving sewage effluent is to be defined.
The guideline indicates hydrogeological information concerning lands up to 500 metres beyond the
actual development boundary may be required. When it can be demonstrated that the sewage will
not enter supply aquifers the lot density of the proposed development is determined based on the
space required to install a suitable septic system at each lot in accordance with the Ontario Building
Code.

Step 3 is in regards to contaminant attenuation considerations. For this case, it is required to
assess the risk that the on-site sewage systems within the proposed development will cause a
concentration of nitrate in groundwater above 10 milligrams per litre at the down gradient boundary
of the site.

The existing residential lot occupies an area of about 1.7 acres (0.67 hectares). A test pit put down
in the proposed sewage system area for the coach house encountered about 0.40 metres of topsoil
over 0.40 metres of glacial till. Surficial geology maps, combined with the well record for the site
indicate that the soil thickness is about 4.6 to 9.0 metres in thickness, and is identified as some
combination of sand, gravel, boulders, clay. This is generally consistent with glacial till. The City of
Ottawa considers any site with less than 2.0 metres of soil cover to be potentially hydrogeologically
sensitive. As such, the site is not considered to be potentially hydrogeologically sensitive. Due to
the lot size being less than 1.0 hectares, the consideration of sewage concentrations down gradient
of the site is also considered.

To obtain a general indication as to the potential impact of septic effluent on the properties adjoining
the proposed development, a nitrate dilution model was used. A daily effluent loading of 1000 litres
per day per septic system was assumed and the total expected impact of septic systems at this site
was determined by considering the attenuation of nitrate in the effluent from each of the sewage
systems at the site. The existing (main) dwelling has a tertiary treatment system that does not rely
on denitrification and is not tested for denitrification (Clearstream). The impact from that system is
considered to be from an assumed 40 milligrams per litre (mg/l) (NO; as N), after the septic system
treatment to the property boundary by dilution as a result of the infiltration of meteoric water only.
The proposed sewage system to service the coach house is designed for nitrogen reduction using a
Waterloo Biofilter WaterNO,-LS. The information and third party testing for this type of system is
provided (Attachment F). Based on the information provided, the total nitrogen reduction that can
be achieved with this type of system is some 80% to 90% removal. As such, the treated effluent
from the proposed coach house sewage system is expected have a Total Nitrogen concentration of
some 8 mg/L as N or less. This is due to the treatment level. The following discusses the resulting
dilution of the treated effluent due to infiltration and consideration of meteoric water and the site
area and other factors.

The following provides the basis whereby the infiltration reduction factors for the site were chosen
for the dilution calculations.

Topographic, soil and land cover infiltration factors were selected from Table 2 of the MOE
Hydrological Technical Information Requirements for Land Development Applications. The
following is a discussion of each of the infiltration reduction factors chosen for the site.

The site and surrounding area is characterized by flat terrain with a slope infiltration factor of 0.30.
The type of land cover observed at the site at the time of site visits using the topographical survey

and by use of satellite imagery consists of cultivated lands, with mature trees on the edges and in
the rear yard of the property. It is expected that the post-development conditions at the site will

Civil + Geotechnical < Structural < Environmental + Hydrogeology



® Hydrogeological and Terrain Study for Coach House
Hassan Sannoufi 5812 Red Castle Ridge, Manotick, Ontario
July 20, 2022 (rev. Sept.7, 2022) -7- 220067

include treed areas over about 30% of the site. The land cover infiltration factor of 0.13 was
selected, which corresponds to a mixture of cultivated lands and woodland.

In order to determine water surplus estimates for the site area, a water surplus model was obtained
using published information from Environment Canada (EC) for the City of Ottawa. The water
balance model output the average yearly moisture surplus value, based on monthly moisture surplus
averages for the period from 1993 to 2002. The expected moisture surplus or net potential infiltration
for the site area was estimated 328 millimetres, which corresponds to glacial till.

Hard Surfaced Area post-development was calculated as follows. The roofs of the two dwellings
cover about 403 square metres. The driveway and other paved areas cover an area of about 709
square metres. The total hard surfaced areas were considered to be 1111 square metres. The
resulting Net Infiltration Area is some ~5639 square metres.

In order to determine the impact from the two sewage systems, which have different concentrations
in the treated effluent, the impact from each sewage system was considered to occur over half the
lot area. Then the combined impact of two sewage systems over the site considering the
concentration from each system and the volume of effluent from each system were calculated to
determine the final concentration of sewage effluent that can be expected from the combined
sewage effluent at the down gradient property boundaries. = The existing sewage system, when
considering dilution by meteoric water only over half the available lot area is some 15.4 mg/L N-
NO;. The coach house sewage system will contribute an estimated additional input of some 3.1 N-
NO;. Each system is considered to discharge some 1,000 litres of sewage effluent daily for a
combined sewage input of 2,000 litres daily. The resulting concentration, based on the combined
systems is expected to be 9.2 mg/L N-NOs.

The results of the sewage dilution calculations indicate that the expected concentration of nitrate at
the down gradient property boundaries from the combined sewage effluent is expected to be about
9.2 mg/L N-NOs. This is within the Ministry of the Environment acceptable nitrate impact limit of 10
milligrams per litre.

Based on the predictive impact assessment and consideration of a tertiary sewage system capable
of nitrogen reduction of at least 80% for the proposed coach house, the two private sewage
disposal systems are not expected to have an adverse impact on groundwater resources in the site
area.

Results and Recommendations
The following is for consideration for water treatment for the proposed coach house:

Hardness
o The water is considered to be excessively hard by water treatment standards. Water with
hardness above 80 to 100 milligrams per litre as CaCO0; is often softened for domestic use.
The hardness at the well is 530 milligrams per litre. This level of hardness is “considered to
be unacceptable for most domestic purposes”. The treatment to reduce hardness is the use
of ion exchange water softeners. Where water hardness is excessive, the water softener
can introduce even higher sodium concentrations in the water than for water that is not
excessively hard (i.e. hardness of less than 200 mg/L). Of concern, is that the water
softener treated water may have sodium levels that exceed the aesthetic objective for
sodium in the treated drinking water, which may contribute a significant percentage to the
daily sodium intake for a consumer on a sodium restricted diet and increase the corrosive
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potential of the treated water. Sodium treated water may be more corrosive to plumbing
fixtures and water pipes. Copper concentrations can increase in the treated water due to
dissolution of metals in copper water supply pipes. In order to achieve an acceptable
balance between reducing incrustation (scale) and corrosive potential, the following options
for water treatment should be considered:

» Consider using an ion exchange water softener on the hot water only. This will
reduce the scale in the dishwasher and hot water tank (as scale tends to form with
heated water) but allow for water that is consumed (cold water faucets) to not have
excessive sodium levels. This option would reduce the use and consumption of salt
and provide an acceptable balance between incrustation and corrosion in the water
supply pipes, fittings and fixtures;

» If the whole water supply is treated using a water softener using sodium chloride
salts, consider a bypass for the kitchen for cooking and drinking purposes or a point-
of-use reverse osmosis system in the kitchen;

» Consider the use of plastic (PEX) water supply pipes which do not corrode.

Sodium
e The sodium level in the untreated water supply is 20 mg/L, which is at the 20 mg/L medical
advisory limit but well within the aesthetic objective of 200 mg/L. When sodium levels
exceed 20 mg/L, the local Medical Officer of Health should be informed so that the
information can be relayed to local physicians.
e See comments above on elevated sodium in treated water due to hardness.

Total Dissolved Solids
o The total dissolved solids were present at 625 milligrams per litre, exceeding the aesthetic
objective of 500 mg/l. The elevated TDS is due to high hardness, which contributes calcium,
magnesium and bicarbonates to the TDS levels. The elevated TDS and hardness are
reduced through the water softening which will reduce potential for scale formation.

Manganese
¢ Manganese has an aesthetic objective (AO) of 0.05 mg/L and was measured at 0.06 mg/L at

the well. The colour related AO for manganese is due to black staining or discolouration of
laundry and fixtures and at excessive concentration causes undesirable taste in beverages.
At the level that is present at the well, it is only slightly above the AO and as such is less
likely to cause taste issues than if manganese level were excessively high. Manganese can
be effectively removed using a water softener or manganese greensand filter at levels of up
to 5.0 mgl/L.

The following is required for the proposed sewage system to service the coach house:

e Based on the above noted site conditions and consideration of a minimum of 80% nitrogen
reduction for the coach house sewage system, Kollaard Associates Inc. considers that the
groundwater impact of the proposed development is within the impact limits established by
the MECP and the water supply is adequate to provide for the existing dwelling and the
proposed coach house.
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We ftrust this letter provides sufficient information for your purposes. If you have any questions
concerning this letter, please do not hesitate to contact our office.

Yours truly,

Kollaard Associates Inc.

u]

C. E. VERMEERSCH 3

100183387

Colleen Vermeersch, P. Eng.

Attachments: Table | Summary of Hourly Field Water Quality
Figure 1 Key Plan
Attachment A Proposed Sewage System Design
Attachment B TW1-Well Record for Site and Area Wells
Attachment C TW1-Pumping Test Data
Attachment D TW1-Laboratory Water Testing Results
Attachment E Sewage Attenuation Calculations
Attachment F Waterloo Biofilter WaterNOx-LS Third Party Testing Summary
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May 19, 2022 220067
TABLE |
FIELD WATER QUALITY MEASUREMENTS
FOR TEST WELL 1
Time Since Pumping | Temperature | pH Turbidity | Total Dissolved | Conductivity | Free
Test Started (°c) (NTU) Solids (uS) Chlorine
(min) (ppm) (ppm)
60 11.0 7.54 4.74 529 1061 0.00
120 11.0 7.43 1.76 515 1029 -
180 10.7 7.50 0.68 521 1045 0.00
240 10.9 7.47 0.61 521 1037 -
300 10.7 7.49 0.62 518 1034 -
360 10.7 7.46 0.52 514 1029 0.00
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ATTACHMENT A

SEWAGE SYSTEM DESIGN FOR COACH HOUSE
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WATERNOX—LS (3600) C/W
EFFLUENT PUMP

* REMOVE ORGANIC MATERIAL AND SCARIFY
SUBGRADE PRIOR TO PLACEMENT OF SEPTIC SAND

* INSTALL WATERLOO BIOFILTER SYSTEM AS PER
MANUFACTURER SPECIFICATIONS AND INSTALLATION
* PUMPING SYSTEM TO BE EQUIPPED WITH AUDIO

* PUMPS TO BE HARDWIRED, NO PLUGINS

MANUAL

AND VISUAL ALARMS

o

RIGID INSULATION

TOPSOIL AND SOD
SEPTIC SAND [104.80] \,

SECTION A—A

(NOT TO SCALE)
QUICK4 PLUS EQ24

[104.801

SEE Owlom\
SHIELD DETAIL

LOW PROFILE CHAMBER
COVERED W. GEOTEXTILE

LEGEND

HP

EXISTING ELEVATIONS 1.

PROPOSED ELEVATIONS 2
TEST PIT LOCATION
SEPTIC BED OUTLINE 4
PERFORATED PVC PIPE
SOLID PVC PIPE
HYDRO POLE

TEMPORARY BENCHMARK

PROPOSED 38mmg PE FORCEMAIN TO BE BURIED
1.80 METRES BELOW GRADE OR TO BE INSULATED

SEPTIC
@ 2.00
HEADER

ORIFICE SHIELD

3.

CONSTRUCTION NOTES:

Al dimensions and elevations are in metres. Do not
scale drawing.

. This drawing is not a legal survey, a utility plan or a
site plan and is for septic purposes only.

TBM = Top of concrete pad of hydro kiosk in front of
5809 Red Castle Ridge Road. Elevation 101.56 metres.
. This drawing cannot be accepted as acknowledging all
of the utilities, and it will be the responsibility of the
user to contact the respective utility authorities for
confirmation.

5. This drawing is not for construction until approved by

the relevant authorities.

6. The sewage system envelope (leaching bed) as

identified on the drawing must be maintained free of the
deposit or disposal of any materials, structures, or
equipment other than the material or equipment required
for the construction of the leaching bed within the
sewage system envelope.

7. Topsoil rootmat (organics) to be removed from bed

area and exposed subgrade. No wheeled vehicles to be

allowed in leaching bed area.

* 8. Percolation rate of any imported sand for bed to be 6

DETAIL

9. Stone layer to be washed septic stone,

to 8 min/cm, with < 5% passing the #200 (0.080 mm)

sieve.
free of fine

material, with gradation conforming to OBC Table
8.7.3.3.A.

10. The septic system leaching bed is to be graded to

provide positive drainage away from the septic system
and treated with 75 to 100 mm permeable topsoil and
seed. Grass growth is to be established.

11. The following are not to be connected to the septic
system: Water softener; swimming pool or filter system
backwash; sump pump discharge.
12. Septic system to be installed in accordance with the
OBC.

13. Septic tank to meet criteria described in the OBC.
14. No silty clay or clayey or silty material to be placed
around or over leaching bed.

15. All changes to this design must be verified and
approved by Kollaard Associates Incorporated.

16. Minimum clearance from treatment unit to;

* structure = 1.5m
* property line = 3m
* drilled well = 15m

17. Minimum clearance from distribution piping to;
* structure = 7.2m

* property line = 5.2m

* drilled well = 17.2m

(NOT TO SCALE)

QUICK4 PLUS EQ24 LOW

PROFILE CHAMBER

38mme PVC PIPE

DESCRIPTION

REV. | NAME DATE

3mme¢ DRAIN HOLE COVERED
WITH SIMTECH ORIFICE SHIELD

EXISTING
TREES

3.00
SIMTECH ORIFICE SHIELD

CLEANOUT D

3mm@ DRILLED HOLES

ETAIL

(NOT TO SCALE)

IRRIGATION VALVE BOX

LK ,

PLUG/CAP
—— QUICK4 PLUS EQ24

= SEPTIC SAND

38mm@ LONG SWEEP

—— GEOTEXTILE

N WASHED SEPTIC

~———SEPTIC SAND, T=6-8

STONE LAYER

MIN/CM W. LESS THAN
5% PASSING #200 SIEVE

SECTION B-B

(NOT TO SCALE)
TOPSOIL AND SOD

GEOTEXTILE
TYPICAL CLEANOU
(SEE DETAIL)

SEPTIC SAND

GEOTEXTILE

32

SEPTIC STONE LAYER

REMOVE TOPSOIL AND
SCARIFY SUBGRADE
PRIOR TO PLACEMENT
OF SANDFILL

T

5% PASSING #200 Sl

s Ra[103.35
R Tn‘oo m%rwmnjo SAND, T=6-
6.00 MIN/CM W. LESS TH

8

~1.00

1.00— 10.80

AN

12.80

EVE

Kollaard Associates

Engineers
(613) 860—0923

210 PRESCOTT STREET
FAX (613) 258-0475

PO BOX 189

KEMPTVILLE ONTARIO www.kollaard.ca
KOG 1J0 info@kollaard.ca
CLIENT:

PRESTIGE DESIGN AND
CONSTRUCTION LTD.

OWNER:
HASSAN SANNOUFI
PROJECT:
COACH HOUSE
DRAWING:

PROPOSED SEPTIC DESIGN PLAN

LOCATION:

5812 RED CASTLE RIDGE
R.PLAN 4M—-1346, SUBLOT 4
LOT 3, CONC. 2,
OSGOODE,

CITy OF OTTAWA, ONTARIO
DESIGNED BY: DATE:
AKM JUL 18, 2022
DRAWN BY: SCALE:
AKM 1:300
KOLLAARD FILE NUMBER:
220067
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Hydrogeological and Terrain Study for Coach House
Hassan Sannoufi 5812 Red Castle Ridge, Manotick, Ontario
July 20, 2022 (rev. Sept.7, 2022) 220067

ATTACHMENT B

MECP WELL RECORD AND CERTIFICATE OF COMPLIANCE
FOR TEST WELL AND
AREA WELL RECORDS

Civil + Geotechnical < Structural < Environmental + Hydrogeology



Shaping out future together
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AIR ROCK DRILLING CO PAGE B1/82

8 IQ‘UPI an No,) in the City of Ottawa (Gengraphical Tcwnsh:p of .()sgoode)

100 QU £, R Ry,

Ottews

; ‘ T ' ‘ _.. DO HEREBY CERTIFY that { am licensed to dali
wclls in the Provmce of Onta.: ic, and thas Lhave Stlpt,fViSGd the dnlhng of a well on the

CERTIFICATE OF WELL COMPLIANCE

Cote, S ?i&%#‘ < l...@:.,_..;;.‘éL

CBRTIPV FURTHER that, T am aware of the wcl'dnilmg raqulrements the guidelines,

recommendatton., and regulations of the Ministry of the Enviromment governing well
mstallations in the Proviace of Ontario, and the standards specified in any subdivision

agreement and hydro geclogical report applicable 10 ihis site and City Standards.

AND DO HEREBY CERTIFY THAT the said woll has beea drilled, cased, grouted

(cement or bentonite) as app!scable and constructed in strict con formity with the

standards required.

The Engineer on behalf of the landowner set out above Cextifies that he/she has i inspected
the well and it was constructed in accordance with the specifications in O, Reg.903, this
report and the Hydrogeological Report' with regards to casing length and grouting
réquirements,

SIGNEDthis__ 28  dayor

4.L. _B_E'ﬂg )
Engin N | i\/ﬁv 2%1 # &“ 797
Heule Chevrier Engiﬂeemﬁ Lt HIBE

Movember ) ao u

le, formons note avenir

clty of Owavea Vile o Gttaws

Clieat Sarvica Carrre Conme desevick . o o )
I8 Vigrania Strpsr R243, roe Vietsia S o Vet

OMawa, OB KoA ”e Aﬂrv-!- n‘\l‘.fh"lnn- -
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Page

Well Record

Regulation 903 Ontario Water Resources Act

of

After test of well yield, water was:
[ Clear and sand free

2031 25
Cabla Tool [ Diamond [ Public ] Commercial ] Not used § B 2 el :
S Rotary (Conventional) [lseting | Xlbomestc [ Municipel (] Dewatering | | DUration of pumping s
[ Rotary (Reverse) O Driving [ Livestock [ Test Hole [ Monitoring LEas
O Bonng [ pigging [ imigation [ Cooling & Air Conditioning
percussion [ industriai
Other, specify

Deph (rgfD
From To O

0

(Construction)
Abandaned,
TR o ~ Insufficient Supply
= ton:Record=S¢ Sy [ Abandoned, Poor
Outsk Material Depth (mA) Water Quality
o | (Plastc, Gaivanized, Steey)| St o Fom: | 1

Water fuund at Depth (Kind of Water: DFresh
PEEg ’3. E]OMer SPeGify... . sovz ol T

Kind ofWater E]Frash DUnleswd

Water I‘uund at Depm

ntra v-n T

Elusmess Name of Well Contrador

[ Abandoned, other,
specify

TR .

‘ater Supply
Replacement Well
Test Hole

OSOBE [2007/12f "€ Queen's Printer for Ontario, 2007 77

Ministry’s Copy




. Ministry of Woell Tag No. (Place Sticker and/or Print Balow)
Ontarlo the Environment Well Record

. Regulation 903 Ontario Water Resources Act
A 051510
AD51510 Fage ] of _

Well r_:_lwner's Information

2 ) Ked Castle Way ot © sgoode

County/DistrictMunicipaliry CityTownVillage Province Postal Code
Ottawa Carleton _ Manotick | Ontario _
LUTM Coordinates | Zone | Eashing Morthing GPS Unit Make | Model Made of Operation Undifferentiatad M Averaged

NADISIS 1B 415101416 25100 9 B7 8 Garmin [hrlerentiatec. specify
Overburden aqd Bedrock Materials (see ingtruclions an the back of this form)

Genaral Codour Most Cammon Material Other Materials General Descriplion

Brown sandy Clay Boulders | 0 6.09
Gray _ Till _ Packed | 6.09 0,14
Gray | Limestone | Sandstone LAyers | 9.14 | 83.20

Annular Space/Abandonment Sealing Record ] s Reaults n:n‘ Well ‘fmld TPlihng ;
lapdh Set at (Liotres Type of 5 t F

i
and frie

13,10 | 0 |Grouted — Bentonite Slurry [ .92m3

If plernpeng discontinued, ghe reason

111,14 | 116,38

Fumping test method

112,37 | © |14.55
_ — _ submersible [| = Aitgyt o] e
"""_Eho'd of Construction 1 _ WaterUse Pump intake set at (Metres) [ | 13,35 . 13,05

CJDiamand | [ Commercia _60.95 1 14,01 | ~ 111,92

1 sdunicipal .I nping rate (Liressmin) L 5 |
-].{hﬁ 117,54 ! (11,11
[16,53 1 9.74

[ Caoling & Air Conditioning Durabion of pumping [ 10
hrs + i | i
1 30 | 15 1

— I.‘III'.!!.-\."':.-:'!" eve| ond of pumiping | l:l' _3.-‘_1 | | gi."‘?
= = Otsenvaton s Monicrrg e | 1028 ___ ol B 13 W Rl L P ¥
o Ol Otor apacy ClShatlow  (IDeep 25 118.38 | | 9.28

s | - FRecommended pump deapth 0 a0 |

— | 2438 1 | 118,63

ATIMEn: :Ic*r pump rate || “°[18.89 | *°

ments sufficient to locate the well in relation 1o fixed poinls

- &0 50
e Bl (0 8 (e

tachments rd larger than legal size (8.5 by 147) i
d ! B0

- -Il“i -El.il'i.| ~l ai:. . -. £ can .-: 50 D& proced s oy 1 lg 10 1 o i

f-. TF Water Detalls
T g - e b S - o SRS P o+
- —- 1 e ——— Waler found at Depth Kind of Water

B oS a0 - ﬁa L Mefras Cas Fresh | Salty Sulphur Minerals

~ Water found at Depth Kind of Water NOT TESTED

o Friezhs Salpy ey WMmmarals
- - Mpires Eag rest Sally Sulahr vimarals
- i 81,07 Metes [ Ga
1 L = : — Water found at Depth Kind of Watar
| W = . — »
i - —l Metres Gas Fresh Salty Sulphur Minerals
I "

[ Casing Used | Screen Used Casing and Well Detalls

- - Diameter of e Hole {Cermbimerres]
Laahvanized Galaneed

'K | Stee LI Steal _]._ilf.j
Filbreglass L_| Fibresglass De “ e e
5 infomation Jate the Ve II Record and P : Flastic Plastic - _8.-5 220 :

e
kane dalivinsd? r Wil Chamer {1y Conenste ] ! Concreke Wall Thickness (Melres)

¥y r ad ¥ 5 Ves - 2] i Il,
2008/ 5/12 EGDBI L I No Casing and Screen Used - .48

_ Well Contractor and Well Technician |r1F|:|rmatlcl'l = nsade Diameter of the Casing (Melres
Business Mame of Well Contractor Well Confracior's Licence No. Open Hols 15.86

- Disinfected? Diepth of the Casing (Matres)
LEHLLﬂl haLer Supply Ltd. 1 515 I8 Jeinied . Depih of the Casing (M
Tusiness Address (Street No/Name, number, RR) Municipalily ] Yes o + A +n 1310

Rm 490 | Stittaville Ministry Use Only

Province Postal Caode Business E-mail Address Audit Mo ? 7 3 5 3 [Well Contraciar No
role

Ontario K25 1 A6 otile c,apltdiwater ca b
Bus Talephore No. jing, ansa code)| MName of ‘Well Snmician (Last Mame, Fi |qur Druabé Festinoed [pyppimmm Dl of Tnspechion [y )mmidd)

6138316 1.7 66 _ Miller; Stephen JUN 02 2008

woian s Licence MNo. |5 i EHF R ] Date Submitted (Pepimmeiaa) Remarks

ol olel 7| ALAA ocsfeshe N
S06E (11200 4 d, ry's COpYy Clussn’s Printar tor Onilar




. - A113281 .
5; Ontaﬂo Ministry of Wel . 'nt Befow) We" Record

the Environme _ o paa Regulation 903 Ontario Waler Resources Act

Address of Well Location (Street Numben’i\lame) . - Towns p“ . . — Lot TEonce
1151 Meadowshire Way - __Osgoode PAL23v4 2
County/District/Municipality City/Town/Village Province Postal Code I
Ontario Py
UTM% ﬁ(ﬁ?@ one. astmg Northing Mun%ﬁgand Sublot Number Other
w0 (8]3) 4 4pidg od1d | | e | sp 13 __
Overburdenand: Bedrock MatenalslAbandonment Seaiing Record : (o this Tarmy) i
General Colour Meost Common Material GCther Materials General Description
O Grey & Brown o --'-L!mestnne : b -f-~-53---
Grey &Brown - - - . Limestone - - . SRR 53 | 158°
- - {
Grey & White __Sandstone|. 168 233 "
{
Grey & White .. Sandstane| 233" 240"

i _ \nhilar Spac _ - _
Depth Set at (kP Type of Sealant Used Volume Placed After test of wall y

, v\.'r'éter was: Draw Down Récovery
From Ta (Material and Type) ! {1 Clear and sand free Tirne | Water Level Time | Water Leve!
40 7 0 ! Neat cement < (,Uab{- p\F e 24 .8 [] Other, specify g H {min) (mA) (i) {mﬁ)((
. T e IS = Static [RL f
if pumping discontinued, give reason: Level 18.5 70.8
Vs 1| 280|1| 887
Pump intake set at (mi@p
P ¢ 2| 74| 2| =05
230 3 426 | 3 46
. Méthod ‘of Construdtion i 0  WellUse 7 ]| Fumping rate (min /@
(M cable Tool [ Diamond Publie ] commercial {1 Not used 5 f']ﬁ : i 4 475 | 4 43.1
(1 Rotary (Conventional} [ Jetting Domestic {1 municipal ] Dewatering Hraton of pumping . 5 5
[3 Rotary (Reverse} [ Driving [ Livestock [ TestHole [T Monitoring || —4- hrs t__g_min - 82 | - 408
[ Boring [ Digging [ trrigation [J Cooling & Air Conditioning Final water Ieve! endofpumplng (mr?v 40l ETo R R
}ZU\ ir percussion O industrial ?0 8 Dol BRG  ehe 3 30
L] Other. specify oo L] Other, specity If flowing give rate (Vmin / GPM) 15 | 15
J 284
Wi Construction'Record < Casing: CgtatusiofWell 20 20
D[nsidft: Open Hele OR Material Wall Depth (m/) S water Supply Recommended pump depth (m/t) 70.5 23.7
lameter | (Galvanized, Fibreglass, | Thickness ; [ _
fenvin) Concrets, Plastic, Steel). | (cmin} Frorm To g_?:;'a:;me“t Well .&D A e e 25 708 | 25 29 4
a“® K f. 4 7] Rechar :Well Recp gd pump rate 30 30
” e - — 7 {1 Bewatering Well 15 0 0
51&1&. 1. T240.0 |0 32?;’;?::;:}’:"” Well production (mind GRAMP 70.8 20.3
]
[J Atteration . . = ; : S0 | 7p.8 | 50 408
(Construction) Disinfected? /i R
[J Abandoned, QNES L] nNo 60 70.8 | 9 18.14

T A e Insufficient Supply S P T e
Construction Record - Screen (] Abandoned, Paor Mapof WelliLocation

. QOutside Material Depth (m/2) Water Quality Please provide a map below following instructions on the back.

Diamster . - Slot No.
(emyin) | (Plastic, Galvarized, Steel) o Erom To [0 Abandoned, other,
e specify

=t

>—=-“-‘) [J Other, specify
//
S G Water Details: sy Hole Diamiets
Water found at Depth |Kind of Water: [:]Fresh %Untested
53 (m@EPJGas| []Other, Specify
Water found at Depth [Kind of Water: [:]Fresh A nte_stg_d -

233 (m@E}Gas DOther speclfy -
Water found at DepthiKind of Water: E""_"]Fresh {":]Untested

tm/) [1Gas| [_]Other, specify

Well Contractorand:Well Yechnician Information

Busmess Name of Well Contractor Well Contractar’s Licence No.

Air Rack Drilling Co. Ltd, 18 ||
Business Address {Street Number/Name) Municipality Comments:

6653 Franktown Road, RR#1 Richmond
Province Postaj Code Business E-mait Address

ON KOA 22D | air-rock@sympatico.ca Well owner's
- — " information
Bus.Telephone No. (inc. area code) | Name of Well Technician (Last Name, First Name) package
; P delivared —

Léjﬁﬁ&lsﬁﬂ 7b ' ' l Graham, Ryan Date Work Compieted
Wl Technician's Licence No. Si/%?ﬁ of Technician and/or Contractor Dateﬁ] 2 29 E)Yes B'I 2
| 73484 | e (D AR O |02 |04 18




} L Ontario

Measurements recorded in:

[ Metric

Ministry of
the Environment

Imperial

Tag# A135433

A1 3511'13

Print Below)

Well Record

Regulation 903 Ontario Water Resources Act

of

Page

‘Well Owner’s Information
First Name L | E-mail Address | ] Well Constructed
en CUSTIOM Byi Homes

ast Name./ Or
%51 | by Well Owner
Mailing Address (Street Number/Name) Municipality Province Postal Code Telephone No. (/nc area code) |
1491 Manotick Station Road Greely ON K4H 1P6 | ]
Well Location
Address of Well Location (Street Number/Name) Townshlp Conﬁession
5809 Red Castle Rldqe Osgoode PIL 234 2
County/District/Municipality - City/Town/Village Province Postal Code i
3 ; } § v
Ottawa-Carleton Greely Ontario BEERE
UTM Coordinates | Zone | Easting Northing Municipal Pfan and Sublot Number Other
NAD | 8|3 1B 202 5009859 | 4M-1346 S 12
Overburden and Bedrock Materials/Abandonment Sealing Record (ses instructions on the back of this form)
General Colour Most Common Material Other Materials General Description Fmaewh ( E@To
Sand & Grayel o Boulders o 7
Grey Limestone 17 © har’
Grey & White Sandstone 137 “n72 7
Gray Limestone 172 * 180 *
Grey Limestone 180 7 188

' ' ' __ Annular Space ]

[ Results of Well Yield Testing

Busmess Name of Well Contractor

Ajir Rock Drilling Co. Lid.

_Well Contractor and Well Technician Information

Well Coniractor’s Licence No.

118 | |

Depth Set at (m@j Type of Sealant Used Volume Placed After test of well yield, water was: Draw Down Recovery
Fr{om To{_ (Material and Type) (¥R [J Clear and sand free Time| Water Level | Time | Water Level
40 30 Neat cement 10.9 L1 Other, specify Npk tegted)| (M| () |min)| (M
7 ¥ pumping discontinued, give reason: || Static 19.3" 10873 "’
an./ g Bentonite sturry 16.8 s * ’ “llLevel : :
1 274 1 88.1
Pump intake set at (m/A] 5 313 5 a1.7
160
. : : 3 28.4 3 74.8
Method of Construction ; , Well Use Pumg%)g rate (/min AGEMD
[T} Cable Tool ] piamond y[:] Public ] commercial [] Not used - . 4 47.8 4 624
1 Rotary (Conventional) | Jetting ‘B Domestic [ Municipal ] Dewatering Duration of pumping .
["]Rotary (Reverse) [ Driving [] Livestock ] Test Hole [_] Monitoring g hrs+_ @ min 5 514 5 §3.4
[ Boring [[] Digging [ wrrigation [7] Cooling & Air Conditioning Final water level end of pumping (m/) 10 £1.8 10 338
ir percussion 1 Industrial 100 3 & : i
[[] Other, specify [] other, specify If flowing give rate (V/min / GPM) 15 724 15 2.7
_ Construction Record - Casing ‘ Status of Well 20 82 5 20 192
D;nsid? Open Hole OR Material Wall Depth (mZe) Water Supply Recommended pump depth (n{f) : :
iameter | (Galvanized, Fibreglass, | Thickness 33) -
{cmgfid | Concrete, Plastic, Steel) (ci From To L1 Replacement Well 00 ‘ Z ”w"?ﬁ{: 25 g4 25 18.3
: L] Test Hole Recomm d pum ‘ra)tg'fv %
/ (14‘&‘ Stasl 4ag” +27 | ap " | I Recharge Well (Vmin / pump 30 g8.8 | 30 18.3
C"D Y v [7] Dewatering Well 1034
é) \/I L:' Open Hole 40 186 ] absiw_atiorga?d/or Well production (/min AGEM-> 40 : 40 18.3
onitoring Hole =
] Aot 20 50| 106.7|50| 183
(Construction) Disinfected? QI p 7E
[:l Abandoned, 2@55 E} No 60 J“:} .3 60 193
Insufficient Supply -
RN, me_...g_g.l},\?m_gggwgecord ﬁ?ree!l mmmmm S i D Abandoned, Poor Map of We” Location
Iéju{s'{{e Material SN o Depth (m/ft) Water Quality Please provide a map below following instructions on the back.
iameter ' ; ot No.
(Plastic, Galvanized, Steel) Erom T [[] Abandoned, other,
E >< = specily
= Dom s
o : Water Details Hole Diameter
Water found at Depth |Kind of Water: DFresh%} Untested Depth (m/ft) Diameter
180 (ﬂ@ [lGas|[JOther, specify £~ From To (cmﬁn.)
Water found at Depth |Kind of Water: [ |Fresh DUntested ﬂ/ 4[!’ 435/4_!«
(m/ft) [ 1Gas | [ ]Other, specify ’ ¢ i/ .
Water found at Depth |Kind of Water: {_|Fresh | |Untested 40 186 é £ e
(m/t) [ JGas | [_]Other, specify

" EREE PreR

Wi Rosd Higy

MR End

Province Postal Code

ON }ﬁl}ﬁk %ZC

Business E-mail Address

air-rock@sympatico.ca

Bus.Telephone No. (mc area code)

81138342170 | |

Name of Well Technician (Last Name, First Name)

Purcell, Bhannon

Well Technician's Llcence No.

21122,

Sign

Date Work Completed
Yes mp

DatWQme

W03 2

[T No

Comments:
JHAHP -5 GPM SET @100 FT
Well owner's | Date Package Delivered Ministry Use Only
:n;grkr:agon » ) : Audit No.
e 2013 [ddipl2|l T 5 155057

0506E (2007/12)

re of Technicia nd[gr\(}ontractor

© Queen's Printer‘ for Ontario, 2007

(

anstry ] Copy
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f = Ontario  Ministy of v Tag#: A186929 (Beow Well Record
the Environment Al 86929 Regulation 903 Ontaric Water Resources Acf

Measurements recorded in: [ Metric imparial Page  of
Weill Owner's Information 7 i i s s e T G SR
First Nama Ldst Name / Qrgamzaimn E~maé§ Address {171 Well Constructed

John Gerard Homes | | by Well Owner

Mailing Address (Streel Number/Name) Municipality ¥vamce - Postal Code Telephone Mo, (m{* ‘area code)
PO Box 40 I Greety __ On  KaNAAD ]

Well Location’,

..Townshap — T R Lot Concessxm '

Address of Welt Lacaizan Slree! NumberlName) - . . !
512 Red Castie Rid idge _ Osgaode B2 34 4 2
CGUE’)EWDE%?{ cUMumcamEny . CatyiTawansiane vamce i Postal Code
Ottawa-Careton.. .. ... Greely Ontario
UTM Coordingtes | Zone | Easbing Northing {Municipal Plait and Sublot Number Giher
NAD 8131 45&343i'| | 50088821 4AM-1346 Sﬁ.ﬁ
Overburden and Bedrock Materials/Abandonmént Sealing Record fsee insthictions on the: Baik of this form) e e
General Colour tost Commaon Material Other Materials ; General Descriplmn Fmr%epm V@?
Clay ey Sand .. 0f 1’
Grey _ - . Limestone L o o187 a2’
: ' . o | AT
Gray Limestone o Rya on Sedstive | | 132/ 178
Gray - L Limestone| o forimpmn~ - Sand-slere . . 178 1887
. . —
Grgy_ Ry N Limestone| . op Brmean Sand-=gteve . 5 185 168
f . 7 -
..Gr;fy_.:_ s Limestone| <y Wc&w @gnd i j 188 185
R CrAnnularSpacer i s e e -Results af Waeil Yield Testmg RRES
:Dapth Seia&_{m@f}-:_ -'.-Type of Seatant Use(i : Aﬂar lasi ofwaif y:e!d water Was: ot Draw Down o _Remvery
AT : (Ma!ena! and Type} i U Clear and sand free G Time Watsr Le_vel Time | Water Level
-__&i) L : Neaﬁ mmaﬁi i '.Oth’é_ specity - N te:stmi {rin}| '(mzﬁ} g e

X :-.:335

SiStalie) 25 A EY N

S ows|, | e

If pumpmg d:sounimue(f‘

Sanmmte ssurry

Pump ;niake 5et at (rﬁﬁ:b

|l AL LR
el il - ol T aa ol el
2 Methed Jof Construetion s Well Use sy _Pumpxz}ggéale {!’ im@;_ : ' SR I ms e
) cable Taol E}Dlamond Pobtic o D Commerdial NGt dsed - B 'f oA 61 "6_-
E Rotsry (Conventionsl) [l Jeting Dlomestic Dl Musicipai =[] Dewatering | | 078 on o F’“m”*”g T B
[ Retay| Re\aeue} = [T Drving | [:}Lwestock EE Test Hole: I Momtnrmg B Eok Pl o s TE
{Eﬁarmg E}_Dsggmg_- ST irgatien E :{:} Cool mg&A;r Cnnd:!zonmg : anal waler. |E}UE‘5 end Of pumpmg (fm‘f) Sqgeben S {9
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® Hydrogeological and Terrain Study for Coach House
Hassan Sannoufi 5812 Red Castle Ridge, Manotick, Ontario
July 20, 2022 (rev. Sept.7, 2022) 220067

ATTACHMENT C

PUMPING TEST DATA

Civil + Geotechnical < Structural < Environmental + Hydrogeology
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Kollaard File 220067 Pump Rate 41.5 litres/minute
DRAWDOWN DATA TW1
Time Lapsed Abs Pres Temp Water Level Drawdown
(minutes) (kPa) (°C) (m) (m)
0 348.345 9.275 -4.85 0.00
1 345.933 9.275 -5.096 0.25
2 342.156 9.275 -5.481 0.63
3 341.314 9.275 -5.567 0.72
4 340.239 9.275 -5.677 0.83
5 339.833 9.275 -5.718 0.87
6 339.078 9.275 -5.795 0.95
7 338.701 9.275 -5.833 0.98
8 338.556 9.275 -5.848 1.00
9 338.207 9.275 -5.884 1.03
10 337.917 9.275 -5.913 1.06
11 337.743 9.275 -5.931 1.08
12 337.511 9.275 -5.955 111
13 337.249 9.275 -5.981 1.13
14 337.104 9.275 -5.996 1.15
15 336.901 9.275 -6.017 117
16 336.727 9.275 -6.035 1.19
17 336.611 9.275 -6.047 1.20
18 336.466 9.275 -6.061 1.21
19 336.314 9.176 -6.077 1.23
20 336.198 9.176 -6.089 1.24
21 336.14 9.176 -6.095 1.25
22 335.995 9.176 -6.109 1.26
23 335.908 9.176 -6.118 1.27
24 335.85 9.176 -6.124 1.27
25 335.792 9.176 -6.13 1.28
26 335.734 9.176 -6.136 1.29
27 335.618 9.176 -6.148 1.30
28 335.56 9.176 -6.154 1.30
29 335.473 9.176 -6.163 131
30 335.414 9.176 -6.169 1.32
31 335.385 9.176 -6.172 132
32 335.298 9.176 -6.18 1.33
33 335.24 9.176 -6.186 1.34
34 335.24 9.176 -6.186 1.34
35 335.182 9.176 -6.192 1.34
36 335.095 9.176 -6.201 1.35
37 335.037 9.176 -6.207 1.36
38 335.037 9.176 -6.207 1.36
39 335.008 9.176 -6.21 1.36
40 334.921 9.176 -6.219 137
41 334.863 9.176 -6.225 1.38
42 334.37 9.176 -6.275 1.43
43 334.515 9.176 -6.26 1.41
44 334.602 9.176 -6.251 1.40
45 334.666 9.275 -6.245 1.40
46 334.631 9.176 -6.248 1.40
47 334.602 9.176 -6.251 1.40
48 334.602 9.176 -6.251 1.40
49 334.573 9.176 -6.254 1.40
50 334.573 9.176 -6.254 1.40
51 334.573 9.176 -6.254 1.40
52 334.515 9.176 -6.26 1.41
53 334.515 9.176 -6.26 1.41
54 334.486 9.176 -6.263 1.41
55 334.457 9.176 -6.266 1.42
56 334.457 9.176 -6.266 1.42
57 334.457 9.176 -6.266 1.42
58 334.428 9.176 -6.269 1.42
59 334.457 9.176 -6.266 1.42
60 334.428 9.176 -6.269 1.42
61 334.37 9.176 -6.275 1.43
62 334.254 9.176 -6.287 1.44
63 334.399 9.176 -6.272 1.42
64 334.283 9.176 -6.284 1.43
65 334.341 9.176 -6.278 1.43
66 334.283 9.176 -6.284 1.43
67 334.341 9.176 -6.278 1.43
68 334.254 9.176 -6.287 1.44
69 334.283 9.176 -6.284 1.43
70 334.254 9.176 -6.287 1.44
71 334.225 9.176 -6.29 1.44
72 334.225 9.176 -6.29 1.44
73 334.254 9.176 -6.287 1.44
74 334.167 9.176 -6.296 1.45
75 334.225 9.176 -6.29 1.44
76 334.167 9.176 -6.296 1.45
77 334.167 9.176 -6.296 1.45
78 334.167 9.176 -6.296 1.45
79 334.138 9.176 -6.299 1.45
80 334.167 9.176 -6.296 1.45
81 334.167 9.176 -6.296 1.45
82 334.138 9.176 -6.299 1.45
83 334.138 9.176 -6.299 1.45
84 334.109 9.176 -6.302 1.45
85 334.138 9.176 -6.299 1.45
86 334.109 9.176 -6.302 1.45
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Kollaard File 220067

RECOVERY DATA TW-1

t' t/t Abs Pres Temp Water Level Drawdown Recovery
(kPa) 4®) (m) (m) (%)
1 366 338.027 9.176 -5.902 1.05 31%
2 183.5 339.856 9.176 -5.716 0.87 43%
3 122.7 340.901 9.176 -5.609 0.76 50%
4 923 341.627 9.176 -5.535 0.69 55%
5 74.0 342.179 9.176 -5.479 0.63 58%
6 61.8 342.643 9.176 -5.431 0.58 62%
7 53.1 343.021 9.176 -5.393 0.54 64%
8 46.6 343.369 9.176 -5.357 0.51 67%
9 41.6 343.66 9.176 -5.328 0.48 68%
10 37.5 343.921 9.176 -5.301 0.45 70%
11 34.2 344.183 9.176 -5.274 0.42 72%
12 314 344.386 9.176 -5.254 0.40 73%
13 29.1 344.59 9.176 -5.233 0.38 75%
14 27.1 344.735 9.176 -5.218 0.37 76%
15 253 344.909 9.176 -5.2 0.35 77%
16 23.8 345.054 9.176 -5.186 0.34 78%
17 22.5 345.229 9.176 -5.168 0.32 79%
18 213 345.345 9.176 -5.156 0.31 80%
19 20.2 345.49 9.176 -5.141 0.29 81%
20 19.3 345.577 9.176 -5.132 0.28 81%
21 18.4 345.694 9.176 -5.12 0.27 82%
22 17.6 345.781 9.176 -5.111 0.26 83%
23 16.9 345.868 9.176 -5.103 0.25 83%
24 16.2 345.955 9.176 -5.094 0.24 84%
25 15.6 346.042 9.176 -5.085 0.24 84%
26 15.0 346.13 9.176 -5.076 0.23 85%
27 14.5 346.217 9.176 -5.067 0.22 86%
28 14.0 346.275 9.176 -5.061 0.21 86%
29 13.6 346.333 9.176 -5.055 0.21 86%
30 13.2 346.42 9.176 -5.046 0.20 87%
31 12.8 346.507 9.176 -5.037 0.19 88%
32 12.4 346.565 9.176 -5.032 0.18 88%
33 121 346.624 9.176 -5.025 0.18 88%
34 11.7 346.682 9.176 -5.02 0.17 89%
35 11.4 346.711 9.176 -5.017 0.17 89%
36 11.1 346.769 9.176 -5.011 0.16 89%
37 10.9 346.798 9.176 -5.008 0.16 90%
38 10.6 346.856 9.176 -5.002 0.15 90%
39 10.4 346.914 9.176 -4.996 0.15 90%
40 10.1 346.972 9.176 -4.99 0.14 91%
41 9.9 347.001 9.176 -4.987 0.14 91%
42 9.7 347.03 9.176 -4.984 0.13 91%
43 9.5 347.089 9.176 -4.978 0.13 92%
44 9.3 347.118 9.176 -4.975 0.13 92%
45 9.1 347.147 9.176 -4.972 0.12 92%
46 8.9 347.205 9.176 -4.966 0.12 92%
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-4.957
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ATTACHMENT D

WATER QUALITY TEST RESULTS
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Ryznar Stability Index
RSI = 2(pH,) - pH

RSI << 6 = the scale tendency increases as the index decreases

RSI >> 7 - the calcium carbonate formation probably does not
lead to a protective corrosion inhibitor film

RSI >> 8 - mild steel corrosion becomes an increasing problem

Langelier Saturation Index
LSI = pH - pH,

If LS| is negative - no potential to scale, the water will dissolve CaCO,
If LSI is positive = scale can form and CaCO, precipitation may occur

If LSl is close to zero > borderline scale potential, water quality or temperature
change or evaporation could change the index

where pH measured from sample
pH¢ = pH at saturation in calcite or calcium carbonate

pH, =(9.3+ A+B)—-(C+D)
Ao log ,[TDS]-1

10
B=-13.12xlog,,(°C +273) + 34.55

C =log,,[Ca’"asCaCO,]- 0.4
D =log,,[alkalinityasCaCQO, ]

TW1-final
pH 7.37
hardness [mg/l as CaCos] 530
Alkalinity [mg/l as CaCos] 346
total dissolved solids [mg/l] 625
temperature (°C) 11
A 0.179588002
B 2.362463379
C 2.32427587
D 2.539076099
pH, 6.978699412
->-> RSI 6.59

->- LSI 0.39
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June 2022 220067

SEPTIC EFFLUENT DILUTION CALCULATIONS

Number of Lots 1
Gross Site Area 6750 m?
Env. Can. Water Surplus (NPI-glacial till) 328 mm

Hard Surface Area (Post-Development)

Roofs 403
Driveway 709
Total 1111 m?

Net Infiltration Area = Gross Site Area - Hard Surface Area (Post-Development)

5638.84 m*
Each system is expected to use half the infiltration area 2819.42 m?
Infiltration Reduction Factor:
Topography (flat) 0.30
Soil (medium combinations clay and loam) 0.20
Cover (cultivated/wood) 0.13
Total IRF 0.63

Nitrate Concentration for main house

365 m° Effluent Per Year x 40 mg/L NO; 15.4 mg/L NO5;-N

365 m° Effluent Per Year + (1/2 x Net Infiltration Area x NPI x IRF)

Nitrate Dilution for coach house (with denitrification-effluent Nitrate concentration-8 mg/L)

365 m® Effluent Per Year x 8 mg/L NO, 3.1 mg/L NO;-N

365 m° Effluent Per Year + (1/2 x Net Infiltration Area x NPI x IRF)

Total Concentration Cr = CyVy + CoV, / V, Vy and V. each = 365 m®/year
CT= 9.2 mg/L N-N03
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WaterNOx-LS Third Party Testing Summary

In the fall of 2016, Waterloo Biofilter Systems Inc. installed their WaterNOx-LS™ denitrification unit at the
Bureau de Normalisation du Quebec (BNQ) test site located in Quebec City. The system underwent BNQ 3680-
600 test protocol which includes two parts - Period A and Period B. Period A is based on the methodology of
NSF/ANSI Standards 40 and 245, containing the same flow patterns and stress tests. Period B provides for a
further 6 months of seasonal reliability testing to ensure that the test includes cold weather results.

The WaterNOx-LS is a passive autotrophic denitrification process using sulphur-limestone minerals in a
submerged, up-flow configuration. The WaterNOx-LS, which was sized for 1,600 L/day (350 gpd) followed a
Waterloo Biofilter nitrifying treatment unit.

Period A Test Results

During Period A wastewater is dosed according to the hydraulic loading specified in NSF-40. Period A includes
the wash-day, working-parent, power failure, and vacation period stress tests. All sample results taken during
stress tests are included in the analysis. Influent wastewater temperature values ranged from 10.0 °C (50 °F)
to 16.5 °C (62 °F) with an average value of 13.3 °C (56 °F). Influent pH averaged 7.9 and effluent pH
averaged 7.2.

Table 1 — Period A Results for the WaterNOx-LS

Parameters Influent Effluent Removal
(c)BOD, 260 6 97.6%
TSS 312 3 99.2%
Fecal Coliforms 2,403,000 4,900 99.8%
NO,; 0.08 0.20
TKN 57.1 4.6 92.0%
TN 57.1 4.8 91.6%

n=123;n =357 for fecals
All parameters in mg/L except Fecal Coliforms in cfu/100mL

All values arithmetic averages except Fecal Coliforms in geometric average

Weekly influent total nitrogen concentrations ranged from 43.0 mg/L to 68.8 mg/L with a six-month average
concentration of 57.1 mg/L.

Weekly effluent NO,;3 concentrations ranged from < 0.02 mg/L to 3.33 mg/L with a six-month average of
0.20 mg/L. Weekly effluent TKN concentrations ranged from 1.5 mg/L to 16.9 mg/L with a six-month average
of 4.6 mg/L. Weekly effluent total nitrogen concentrations ranged from 1.7 mg/L to 17.1 mg/L with a six-
month average of 4.8 mg/L. The total nitrogen reduction over the six-month period was 91.6%.

Onsite Wastewater Treatment Experts Since 1993
65 Massey Road, Suite C, Guelph ON N1H 7M6 T: 519 856-0757 1-866-366-4329 F: 519 856-0759 www.waterloo-biofilter.com



Period B Test Results

Weekday hydraulic loading is modified during Period B to a strenuous ‘working parent’ schedule where 40% of
the flow is delivered over three hours in the morning, and 60% is delivered over three hours in the evening.
All samples taken during Period B are included in the analysis. Influent wastewater temperature values ranged
from 10.1 °C (50 °F) to 15.8 °C (60 °F) with an average value of 12.3 °C (54 °F). Influent pH averaged 8.0
and effluent pH averaged 7.1.

Table 2 — Period B Results for the WaterNOx-LS

Parameters Influent Effluent Removal
(c)BOD, 248 4 98.2%
TSS 304 3 99.1%
Fecal Coliforms 2,142,000 2,800 99.9%
NO,; 0.17 3.38
TKN 60.3 8.5 85.9%
TN 60.4 11.9 80.3%

n =59 except Fecal Coliforms n =118
All parameters in mg/L except Fecal Coliforms in cfu/100mL

All values arithmetic averages except Fecal Coliforms in geometric average

Weekly influent total nitrogen concentrations ranged from 21.2 mg/L to 85.6 mg/L with a six-month average
concentration of 60.4 mg/L.

Weekly effluent NO,3 concentrations ranged from < 0.04 mg/L to 15.2 mg/L with a six-month average of
3.38 mg/L. Weekly effluent TKN concentrations ranged from 1.2 mg/L to 21.2 mg/L with a weekly average of
8.5 mg/L. Weekly effluent total nitrogen concentrations ranged from 3.7 mg/L to 22.2 mg/L with a six-month
average of 11.9 mg/L. The total nitrogen reduction over the six-month period was 80.3%.

Conclusion

In summary, the WaterNOx-LS system can successfully remove very high levels of total nitrogen passively,
while buffering pH to neutral and keeping cBODs and TSS levels below 10 mg/L.

Onsite Wastewater Treatment Experts Since 1993
65 Massey Road, Suite C, Guelph ON N1H 7M6 T: 519 856-0757 1-866-366-4329 F: 519 856-0759 www.waterloo-biofilter.com
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