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Touchstone Contracting & Engineering Ltd.
PO Box 115
Manotick, Ontario K4M 1B3

Attention: Mr. David Kurosky

RE: ADDITIONAL HYDROGEOLOGICAL INVESTIGATION
PROPOSED LIGHT INDUSTRIAL WAREHOUSE
9460 MITCH OWENS ROAD, 56086, 5630, 5592 BOUNDARY ROAD
CITY OF OTTAWA, ONTARIO

Dear Sir:

This letter presents the results of additional evaluation of the water quality and quantity for the well
that will supply water for the above noted proposed light industrial development at 9460 Mitch
Owens Road in the City of Ottawa, Ontario (see Key Plan, Figure 1). The additional
hydrogeological investigation consisted of updating water quality and quantity information that was
originally prepared in November 2010 by Houle Chevrier Engineering Ltd. entitled "Well Evaluation
Report, Mitch Owens and Boundary Road, Ottawa, Ontario". The original report was updated in a
letter dated December 21, 2018 by GEMTEC Consulting Engineers and Scientists Ltd. The City of
Ottawa provided review comments on April 4, 2019.

It is understood that the proposed light industrial development is to consist of a warehouse and
office building.

A Ministry of the Environment Well Record for the subject well (TW1), provided by the well driller, is
provided as Attachment A. The well that was tested for this update is the same well that was
subject of the previous 2010 report and subsequent update by GEMTEC in December 2018. The
well location is as shown on the well record map (central to west portion of the site).

A previous six hour pumping test was carried out at the well, TW1, in 2010. The results indicated
that a pumping rate of 14 litres per minute was sustained for 6 hours and was monitored until about
90 percent recovery had occurred. Water samples were tested for the subdivision list of
parameters. The soils were also investigated with regards to terrain analysis and sewage
construction requirements.

The scope of field work that was carried out for this updated hydrogeological investigation consisted
of the following:

« shock chlorination of the well and subsequent flushing;

¢ a 6.5 hour duration pumping test with recovery monitoring was carried out;

« one water sample was obtained and tested for MOE subdivision list of parameters.
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Touchstone Contracting & Engineering Ltd. 9460 Mitch Owens Road, Ottawa, Ontario
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The updated information is provided below and additional discussion with regards to water
treatment is provided to address the City of Ottawa review comments.

Groundwater Supply Evaluation

Water Demand

The water demand is calculated using the information from the sewage system design. The
sewage design flows were provided by the client indicating a daily sewage design flow of 5609 litres
per day. The water use at the site is based on an office space, and a transport transfer faciltiy
consisting of numerous loading bays where goods will be unloaded and redistributed. Staff consists
of dock workers, truck drivers and office staff. There will be showers and washrooms to service the
staff. The water use at the site is only for domestic uses (sinks, showers, toilets). There is no
industrial use of water proposed for the site. The sewage system design flow represents a
maximum use or peak day.

The peak water demand was calculated based on a typical eight hour operation schedule as
follows:

Peak hourly water demand = 56089 litres / 1 day x 1 day / 8 hours

= 701.1 litres / hour
= 11.7 litres/min

Water Quantity

The well was pumped for a total of 390 minutes (6.5 hours) ata pumping rate of about 14.2 litres
per minute in order to obtain approximately 5540 litres of water, which is approximately equal to the
sewage system daily design flow. Over the course of the pumping test, the water level in the well
dropped some 5.55 metres. At the end of the pumping test, about 12 hours were required for 95
percent recovery of the total drawdown in the static water level created during pumping.

Based on the pumping rate used for the well (14.2 litres/minute), it is considered that the well yield
can meet the expected water demand based on the sewage system design flow, without the need
for storage. However, it is considered that the well should be supplied with a flow restrictor to limit
water pumping to the rate used for the pumping test to prevent overpumping. If instantaneous peak
water demand is expected to be higher than 14.2 litres/minute, then a water storage reservoir
should be installed. Water demand must not exceed the sewage design flow of ~5610 litres per

day.

The pumping test drawdown and recovery data and plots for TW1 are provided as Attachment A.
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:

230
4 7zds
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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

Based2on the pumping test drawdown data the transmissivity of the aquifer is estimated to be about
2.0 m?/day. Based on the recovery data the aquifer transmissivity is estimated to be about 1.9

m?/day.

Water Quality

The water quality was previously addressed in the GEMTEC December 2018 report. The additional
water quality results that were obtained by Kollaard Associates Inc. confirmed the water quality
findings. The GEMTEC report indicated that colour, hydrogen sulphide, turbidity (lab based
measurement) and pH were above their aesthetic objectives. The current testing results indicated
that all of these parameters were within the acceptable limits.

The current testing resulted in the following aesthetic exceedances, which also exceeded during the
2010 water sampling and testing, as summarized in the Table below.

Parameter Concentration/Level ODWSOG Maximum Treatability
Aesthetic Objective Limit

(AO) (MCCRT)

Chlorides 286 mg/l 250 mg/| 250 mg/l

Sulphates 589 mg/l 500 mg/| 500 mg/I
Total Dissolved Solids 1850 mg/I 500 mg/l NA

Sodium 387 mg/l 200 mg/l 200 mg/I

lron 0.50 mg/l 0.3 mg/l 10 mg/l
Hardness 269 mg/l 500 mg/| NA

Discussion of Water Quality

Total Dissolved Solids
The total dissolved solids (TDS) were measured at 1850 milligrams per litre after ~ six hours of

pumping, above the ODWS of 500 milligrams per litre. The Ryznar Stability Index (RSI) and
Langelier Saturation Index (LSI) were calculated for the sample obtained and gave an RSI value of
~71, and LS| of ~0.5, respectively, indicating that the calcium carbonate formation in the water
probably does not lead to a protective corrosion inhibitor film. The LSI is above zero but not by
much, which indicates that there is only borderline scale potential. The effect of elevated TDS
levels on drinking water depends on the individual components, which are principally chlorides,
sulphates, calcium, magnesium and bicarbonates. Depending on which parameters are elevated,
TDS exceedances can include hardness, taste, mineral deposition or corrosion. In this case, the
water samples had higher levels of chlorides, sodium and sulphates. In this case, the effect of
elevated TDS is considered to be the potential for corrosion, due to sulphates and chlorides. All of
the above noted parameters may be removed by reverse osmosis. However reverse osmosis
systems require high water pressure, are relatively costly and increase water demand. They are
typically only used to treat water used for drinking and consumption. The water supply for the site is
for an industrial user, for sinks, toilets and showers for employees. The site is not for domestic uses
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(i.e. no cooking or human consumption). Therefore, there are no concerns with making the water
palatable for human consumption.

Chlorides

The chloride levels at the well are 286 mg/l (and up to 314 mg/l from previous report). At levels
above the AO, chloride has a detectable salty taste. The treatability limit for chlorides pertains to
the water palatability. In this case, the water is not for domestic use nor intended for human
consumption, so treatment to reduce chloride is not required for that purpose.

Sodium

The sodium level is 387 mg/l, which is above the aesthetic objective and the medical advisory limit
of 20 mg/l. The ODWSOG states that “the local Medical Officer of Health should be notified when
the sodium concentration exceeds 20 mg/l so that this information may be communicated to local
physicians for their use with patients on sodium restricted diets. !

In this case, the water is not for domestic use nor intended for human consumption, so treatment to
reduce sodium is not required for that purpose.

Hardness

The hardness level was measured to be 269 mg/l. Normally, water is treated through the use of a
water softener to reduce hardness. In this case, the hardness provides some potential for scale
formation which can reduce the corrosive potential of the water supply. Itis strongly recommended
that no water treatment to reduce hardness should be used for the water supply (see recommended
water treatment below).

Iron
The iron level at TW1 after ~six hours of pumping is 0.50 miligrams per litre, which exceeds the
ODWS aesthetic objective of 0.3 milligrams per litre. No treatment to reduce iron is recommended

for this site.

Sulphates
The sulphate level is at 589 mg/l, which is above the aesthetic objective and MCCRT of 500 mg/l.

The source of the sulphates is considered to be naturally occurring mineral salts in the bedrock at
the site. According to Health Canada, sulphate is one of the least toxic anions. Water containing
1000 mg/l (as magnesium sulphate) acts as a purgative, but concentration below that level is
physiologically harmless to the general population. The aesthetic objective is set at 500 mg/| due to
taste. Sulphate can interfere with disinfection through chlorine in the distribution system. The
presence of sulphate salts in the water could also increase corrosion of metal pipes. Health
Canada recommends that health authorities be notified of sources of drinking water that contain
sulphate concentrations in excess of 500 mg/l.

The ODWSOG indicates that sulphate consumption at levels above 500 mg/l may results in
diarrhea or stomach upset, but the body adapts if exposed routinely. For this industrial site, human
consumption of the water is not intended, so sulphate reduction is not proposed for this purpose.

It should be noted that the Ontario Well Regulation 903 Well Abandonment 21 (4) states that a well
that produces mineralized water must be abandoned. Mineralized water is defined as greater than
6000 mg/l TDS OR greater than 500 mg/l chlorides OR greater than 500 mg/l as sulphate.
However, 21 (10) states that subsection (4) does not apply if the well owner has written consent of
the Director (O. Reg 372/07, s. 20).
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Another exception to the abandonment requirement is applies for a well that is used for agriculture
AND is not used as a source of human consumption.

In this case, based on the above noted information, the following considerations are made with
respect to the presence of sulphates above the MCCRT:
o sulphate level is much less than the 1000 mg/l identified by Health Canada as being of
concern for the general population and is only of concern for aesthetic purposes
o the subject well is for use at a dry industrial property to run toilets, sinks and showers and is
not intended for either residential or human consumption
o there are exceptions applied within the well regulation for cases where the water is not used
as a source of human consumption
« mitigative measures are proposed to reduce the potential for corrosion in the water supply
due to sulphates as part of the Water Treatment Recommendations

Woater Treatment Recommendations

In this case, the effect of elevated TDS, chlorides and sulphates is considered to be the potential for
corrosion, due to sulphates and chlorides. All of the above noted parameters may be removed by
reverse osmosis. However reverse osmosis systems require high water pressure, are relatively
costly and increase water demand. They are typically only used to treat water used for drinking and
consumption. The water supply for the site is for an industrial user, for sinks, toilets and showers
for employees. The site is not for domestic uses (i.e. no cooking or human consumption).
Therefore, there are no concerns with making the water palatable for human consumption. The
provision of drinking water for the site can be made through supplying potable bottled water.

The presence of TDS, sulphates and chlorides in the water supply indicates that the water may be
corrosive. Corrosive water can cause dissolution of metal pipes, solders and plumbing fixtures
which can release metals (such as lead, copper and other metals) into the water causing aesthetic
and health-related issues if consumed. The RSI and LSI indicate only mild corrosion, however,
slight changes in temperature, pH or water quality may increase the corrosive potential. The
following is proposed to mitigate the impacts of corrosion on the water supply and plumbing:

« approved plastic PVC, CPVC or Cross-Linked polyethylene (PEX) pipe and fittings for water
supply and plumbing pipes and fittings, which shall be CSA approved for water supply
usage.

e Installation of stainless steel fixtures (especially the interior parts that are directly exposed
to the water).

o It is strongly recommended that none of the following water treatment systems are installed,
without consultation with a qualified water treatment professional, as they can cause the
treated water to be more corrosive: water softener, aeration devices for iron, sulphur or
odour removal, increased hot water temperatures, chlorination

Drinking Water Options

There are two options to provide water for drinking at the site. One is a point of use reverse
osmosis system which could supply a single faucet in the staff area that would be labelled for this
purpose. The second option is the provision of bottled water through a water dispenser (water

cooler).

All other faucets within the building should be labelled “Not intended for human consumption”.
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Wellhead Protection

The supply well is located southwest of the proposed building, while the location of the proposed
septic system is within the northeast portion of the site, with sufficient separation distance between
them. The well casing was observed to extend at least 400 millimetres above grade. If required
after finished grading, the top of the well casing shall be extended to ensure that is at least 400
millimetres above the finished grade at the well location.

Additionally, the ground surface shall be graded such that it is the highest point on the ground surface
within 3 metres radially from the exterior of the well casing and shall ensure that water does not
collect or pond near the well head. The well record indicates that the well was properly grouted and
cased to a depth of about 6.7 metres below the existing ground surface. Itis recommended that the
current well cap be replaced with a properly vented, vermin proof well cap and that a lock is
provided on the well to prevent unlawful access. The site plan indicates that the well is to be
provided with bollards to prevent physical damage. With these measures in place, it is considered
that an adequate amount of wellhead protection is going to be in place to protect the water supply
for the proposed light industrial use of the property. The well location is also appropriate for access
in case of repairs and well maintenance.

Recommendations for wellhead protection include ensuring that potential contaminant sources are
at least 15 metres and preferably at least 30 metres or more from the well. Possible contaminant
sources include: chemical storage, garage and related chemicals, such as antifreeze, gasoline, oils,
vehicle/boat/equipment storage, sewer lines, septic systems, animal enclosures, manure or
compost piles. If liquid chemicals, such as antifreeze, oil and gasoline/diesel, and their waste
products, are to be stored at the site, they should be done in containers approved for that purpose.
The container(s) should be labelled with their contents. Secondary containment should be installed
around all bulk liquid chemical or waste storage containers, to collect and contain leaks and spills
from the tank and all connections.

Recommendations for well maintenance include; inspect wellhead annually to ensure that the
casing is structurally sound, verify well cap is sealed and that surface water is not pooling around

wellhead.

Based on the results of this evaluation it is considered that the well in question should supply water
of adequate quantity and quality for the proposed development with suitable mitigative measures
and wellhead protection as indicated above.

We trust this letter provides sufficient information for your purposes. If you have any questions
concerning this letter, please do not hesitate to contact our office.
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Yours truly,

Kollaard Associates Inc.

Colleen Vermeersch, P. Eng.

Attachments: Figure 1 - Key Plan
Attachment A - Well Record
Attachment B - Pumping Test Data
Attachment C - Well Water Laboratory Test Results
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ATTACHMENT A

MOE WELL RECORD FOR TW1
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ATTACHMENT B

PUMPING TEST DATA FOR TWi1
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Kollaard File 180696 Pump Rate 14.2 litres/minute
DRAWDOWN DATA TW-1
Time Lapsed Abs Pres Temp Water Level Drawdown
(minutes) (kPa) (°C) (m) (m)
0 336.094 8.481 -3.477 -
1 331.069 8.481 -3.99 0513
2 332,139 8.481 -3.881 0.404
3 329.374 8.481 -4.163 0.686
4 325.718 8.481 -4.535 1058
5 323.579 8.481 -4.754 1277
6 321.796 8.481 -4.935 1.458
7 320.251 8.481 -5.093 1616
8 318.707 8.481 -5.25 1.773
9 317.786 8.481 -5.344 1.867
10 316.747 8.481 -5.45 1973
11 315.47 8.481 -5.58 2.103
12 314.638 8.451 -5.665 2.188
13 313.955 8.481 -5.735 2258
14 313.124 8.481 -5.82 2343
15 312.352 8.481 -5.898 2,421
16 311.818 8.481 -5.953 2.476
17 311.432 8.481 -5.992 2,515
18 310.987 8.481 -6.038 2561
19 31063 8.481 -6.074 2.597
20 310333 8.481 -6.104 2.627
21 310.393 8.481 -6.098 2.621
22 310.274 8.481 -6.11 2633
23 310.363 8.481 -6.101 2,624
24 309.74 8.481 -6.165 2.688
25 309.206 8.481 -6.21% 2,742
26 308.82 8.481 -6.259 2,782
27 307.455 8.481 -6.398 2.921
28 306.09 8.481 -6.537 3.06
29 305.259 8.481 -6.622 3.145
30 304.784 8.481 -6.67 3193
3 304.665 8.481 -6.682 3.205
32 304.547 8.481 -6.694 3217
33 304.547 8.431 -6.694 3.217
34 304.428 8.481 -6.706 3.229
35 304.576 8.481 -6.691 3.214
36 304.665 8.481 -6.682 3.205
7 304.784 8481 -6.67 3193
38 304.725 8.481 -6.676 3199
39 304.695 8.481 -6.679 3.202
40 304.606 8.481 -6.688 3211
a1 304.665 8.481 -6.682 3.205
42 304.606 8.481 -6.688 3.211
43 304.576 8.481 -6.691 3.214
44 304.547 8.481 -6.694 3.217
45 304.487 8.481 -6.7 3.223
46 304.517 8.481 -6.697 3.22
a7 304.547 8481 -6.694 3.217
48 304.487 8.481 -6.7 3223
49 304.547 8.481 -6.694 3.217
50 304.517 8.481 -6.697 3.22
51 304.428 8.481 -6.706 3.229
52 304.22 8.481 -6.728 3.251
53 303.746 8.481 -6.776 3.299
54 302.529 8.481 -6.9 3.423
55 301.016 8.481 -7.054 3.577
56 299.711 8.481 -7.187 3.71
57 298.673 8.481 -7.293 3.816
58 297.635 8481 -7.399 3.922
59 297.457 8.481 -7.417 3.94
60 297.369 8.481 -7.426 3.949
61 297.457 8481 -1.417 3.94
62 297.457 8481 -7.417 3.94
63 297.517 8.481 -7.411 3.934
64 297.546 8.481 -7.408 3.931
65 297.457 8.481 -1.417 3.94
€6 297.369 8.481 -1.426 3.949
67 297.28 8.481 -7.435 3.958
68 297.042 8.481 -1.46 3.983
69 296.983 8.481 -7.466 3.989
70 296.864 8.481 -7.478 4.001
71 296.687 8.481 -7.496 4.019
72 296.687 8.481 -7.496 4.019
73 296.622 8.382 -7.502 4.025
74 296.568 8481 -1508 4.031
75 296.449 8481 -7.52 4.043
76 296331 8.481 -1.532 4.055
7 296.034 8481 -7.562 4.085
78 295.678 8.481 -1.599 4.122
79 295.412 8.481 -1.626 4.149
80 295.204 8.481 -1.647 a.17
81 294.996 8.481 -7.668 4.191
82 294.73 8.481 -7.695 4.218
83 294.581 8.481 -1.71 4.233
84 294.404 8481 -7.729 4.252
85 294.166 8481 -1.753 4276
86 294.077 8481 -1.762 4,285
87 2939 8481 -7.78 4.303
83 293.751 8481 -7.795 4.318
83 293.662 8481 -7.804 4.327
90 293.573 8481 -7.813 4.336
921 293.425 8.481 -1.828 4.351
92 293.336 8.481 -1.837 4.36
93 293.158 8.481 -7.856 4.379
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95
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97
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101
102
103
104
105
106
107

109
110
111
112
113
114
115
116
117
118
19
120
121
122
123
124

129

137

181

293.099
293.04
292.892
292.803
292.714
292.684
292.566
292.417
292.358
292.269
292.121
292.032
291.973
291.913
291.854
291.701
291.676
291.528
291.4869
291.38
291.291
291.232
291.143
291.113
291.054
291.024
291.024
291.143
291.261
291.261
291.38
291.35
291172
290.995
290.758
290.609
290.461
290372
290.254
290.165
290.046
289.957
289.839
289.779
289.75
289.602
289.513
289.513
289.394
289.335
289.276
289.216
289.187
289.098
288.95
288.95
288.861
288.831
288.772
288.742
282.683
288.594
288.505
288.505
288.446
288.327
288.238
288.268
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288.15
288.12
288.031
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288.001
287.853
287.794
287.764
287.705
287.646
287.675
287.616
287.498
287.468
287.438
287.409
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287.231
287.231
287.142
287.113
287.083
287.083
287.142
287.083
287.053
287.32
287.35
287.201

8.481
8.481
8.481
8.481
8.481
8.481
8.481
8.481
8.481
8.481
8.481
8.481
8.481
8.481
8.481
8.382
8.481
8.481
8.481
8.481
8.481
8.481
8.481
B8.481
8.481
8.481
8.481
8.481
8.481
8.481
8.481
8.481
8.481
8.481
8.481
8.481
B.481
8.481
8.481
8.481
8.481
8.481
8481
8.481
8481
8.481
B.481
8.481
8.481
8.481
8.481
8.481
8.481
8.481
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8.481
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8.481
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8.481
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B.481
8.481
B.481
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8.481
8.481
8.481
8.481
8.481
8.481
8.481
B.481
8.481
8.481
8481
8.481
8481
8.481
8.481
8.481
8481
8.481
8.481
8.481

-7.862
-7.868
-7.883
-7.892
-7.801
-7.904
-7.816
-71.931
-1.937
-7.946
-7.961
-1.97
-1.976
-7.983
-7.989

-8.007
-8.022
-8.028
-8.037
-8.048
-8.052
-8.061
-8.064
-8.07
-8.073
-8.073
-8.061
-8.049
-8.049
-8.037
-8.04
-8.058
-8.076

-8.116
-8.131
-8.14
-8.152
-8,161
-8.173
-8.182
-8.194
-8.2
-8.203
-8.218
-8.227
-8.227
-8.239
-8.245
-8.251
-8.258
-8.261
-8.27
-8.285
-8.285
-8.294
-8.297
-8.303
-8.306
-8.312
-8.321
-8.33
-8.33
-8.336
-8.348
-8357
-8.354
-8.366
-8.366
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-8.378
-8.381
-8.381
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-8.412
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-8.46
-8.469
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-8.463
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4.46
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4572
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4.835
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4.959
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B.481
8.481
8.481
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8.481
8.481
8.481
8.481
8.481
8.481
8.481
8.481
8.481
8.481
8.481
8.481
8.481
8.481
8.481
8.481
8.481
8.382
8.481
8.481
8.481
8.481
8.481
8.481
8.481
8.481
8.481
8.481
8.481
8.481
8.382
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8.481
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B.481
8.481
B.481
8.481
8.481
8.481
8.481
8.481
B.481
8.481
8.481
8.481
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8.481
8.481
8.481
8.481
8.481
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8.481
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8481
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8.481
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8481

-8.472
-8.478
-8.484
-8.493
-8.508
-8.508
-8.517
-8.523
-8.532
-8.532
-8.538
-8.545
-8.548
-8.557
-8.563
-8.566
-8.569
-8.569
-B.569
-8.578
-8.53
-8.587
-8.587
-8.596
-8.605
-8.605
-8.602
-8.62
-8.614
-8.62
-8.626
-8.635
-8.635
-8.638
-8.641
-8.644
-8.644
-8.647
-8.659
-8.662
-8.668
-8.671
-8.677
-8.683
-8.677
-8.681
-8.687
-8.687
-8.687
-8.696
-8.696
-8.69
-8.702
-8.69
-8.668
-8.675
-8.659
-8.647
-8.635
-8.642
-8.641
-8.644
-8.653
-8.675
-8.702
-8.723
-8.738
-8.75
-8.756
-8.762
-8.774

-8.865
-8.868
-8.871
-B.B65
-8.865

4995




292 283.291 8.481 -8.862 5385
293 283.232 8.481 -8.868 5391
294 283172 8.481 -8.874 5.397
295 283.261 B.481 -8.865 5.388
296 283.261 8.481 -8.865 5.388
297 283.291 8.481 -8.862 5.385
238 283.261 8.481 -8.865 5.388
299 283.261 8.481 -8.865 5.388
300 283.528 8.481 -8.838 5.361
301 283.469 8.481 -8.844 5.367
30 283.409 8.481 -8.85 5373
303 283.38 8481 -8.853 5376
304 283.261 8.481 -8.865 5.388
305 283.202 8.481 -8.871 5.394
306 283.202 8.481 -8.871 5.394
307 283.202 B8.481 -8.871 5.394
308 283.143 8.481 -8.877 5.4
309 283.113 8.481 -8.88 5.403
310 283.172 8.481 -8.874 5397
ER S 283.138 8.382 -8.877 5.4
312 283.083 8.481 -8.883 5.406
313 283172 8.481 -8.874 5.397
314 283.024 8.481 -8.88% 5.412
315 283.024 8.481 -8.889 5.412
316 282.965 8.481 -8.895 5.418
317 282.935 8.481 -8.898 5421
318 282.965 8.481 -8.895 5.418
319 282.995 8.481 -8.892 5.415
320 282.906 B.481 -8.901 5.424
32 282.906 8.481 -8.901 5.424
322 282,93 8.382 -8.899 5.422
323 282.906 8.481 -8.901 5.424
324 282.817 8.481 -8.91 5.433
325 282.817 8.481 -891 5.433
326 282.817 8.481 -891 5.433
327 282.758 8.481 -8.916 5.439
328 282.817 8.481 -8.91 5.433
329 282.787 8.481 -8.913 5.436
330 282.698 8.481 -8.922 5.445
331 282.758 8.481 -8.916 5.439
332 282.758 8.481 -8.916 5.439
33 282.698 8.481 -8.922 5.445
334 282,698 8.481 -8.922 5.445
335 282.639 8.481 -8.928 5.451
336 282.669 8.481 -8.925 5.448
337 282,58 8.481 -8.934 5.457
338 282.58 8.481 -8.934 5.457
339 2B2.58 8.481 -8.934 5.457
340 282.58 8.481 -8.934 5.457
341 282.521 8.481 5.463
342 282.491 8.481 5.466
343 282.521 8.481 5.463
344 282.491 8.481 5.466
345 282.491 B.AB1 5.466
346 282.491 8.481 5.466
347 282.461 8.481 5.469
348 282,402 8.481 5.475
349 282.432 8.481 5.472
350 282373 8.481 5.478
351 282373 8.481

352 282.402 8.481

353 282.313 8.481 5.484
354 282.373 B.481 5.478
355 282.432 8.481 5.472
356 282.432 8481 5.472
357 282.343 8.481 5.481
358 282.343 8481 5.481
359 282.313 8.481 5.484
360 282.254 8.481 5.49
361 282.224 8.481 5.494
362 282.284 8.481 5.487
363 282.224 8.481 5.494
364 282.165 8481 5.5
365 282.136 8.481 5.503
366 282.136 8481 5.503
367 282.106 8481 5.506
368 282.136 8481 5.503
369 282.047 8.481 5.512
370 282.047 8481 5.512
371 281.988 8.481 5.518
37 282.017 8481 5.515
3n 281.899 8.481 . 5.527
374 281.958 8.481 -8.998 5.521
375 281.928 8.481 -9.001 5.524
376 281.839 8481 -9.01 5.533
377 281.869 8481 -9.007 5.53
378 281.839 8481 -9.01 5.533
379 281.839 8.481 -9.01 5.533
380 281.839 B.481 -9.01 5.533
381 281.835 8.382 -9.01 5.533
382 281.78 8.481 -5.016 5.539
383 281.839 8481 -9.01 5.533
384 281.839 8.481 -9.01 5.533
385 281.869 8.481 -9.007 553
386 281,751 8.481 -9.019 5.542
387 281.839 8481 -9.01 5.533
388 281.78 8481 -9.016 5.539
389 281.691 8481 -9.025 5.548
390 281.662 8481 -9.028 5.551
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Koliaard File 190238

RECOVERY DATA TW-1

r [13 Temp water Leval Drawdown Recovery

e (m (m) (%)

1 e LE 1 FE s258 %

2 1960 LE 1 8197 an 15%

3 1310 5481 7789 an a%

El 2] [ B 3883 8%

5 T80 LELIY 1 EATH) %

6 880 B4 $931 ELY

7 57 LR %811 L

E 38 sy a%

§ ELE] [ £33 a5

10 Q0 B s
1 %S a%
u 1ns S0%
u ne S1%
1 EYY 0%
-] e S0%
1 54 an
" 138 %
" wr aan
1 ns am
n 05 s
n 196 51%
2 187 si%
i pLL Sa%
n 13 5%
i 166 5E%
i %0 7%
w 154 58%
s us 5%
n Wi 9%
L1 "o %
n ne &%
n” uz &l%
n nus 1%
t ns %
3 n1 %
36 1ns B3%
a7 s BI%
38 13 L)
¥ 1ne %
« 108 BN
41 108 5%
LH 103 65%
43 n 5%
u 35 %
45 a7 %
*% % %
47 91 “%
R1Y 81 6%
49 50 ™
50 Bs 7%
51 (3] 8%
§2 35 %
53 a 3%
54 4 &%
55 I3 %
56 LY ] &%
7 8 %
55 7 6%
59 76 6%
& 75 N
€1 14 0%
62 73 0%
&3 12 %
23 n R
€5 0 %
L) 69 Uty
& [ ne
€ 67 LY
L] &7 EitY
" €5 %
" (1] L
n €4 Tn
kel €3 %
b L3 TN
El 62 k)
% 81 N
7 61 nw
n 60 %
kil 55 %
= 55 nn
n 58 %
52 58 74w
4 57 LT %
L 56 L s
L) 56 L Ten
£ 58 8481 TN
& 55 [XEH Ta%
L 54 8481 148
8 54 5481 "N
%« 3 Basl N
31 53 L b
9 52 XL} ™%
9 52 (13 ™R
5 81 8251 k)
t 51 LELH Ta%
% 51 (XL ™
87 50 Be81 TN
98 0 %%
@ I 6%
100 4y %%
101 4% L1l
102 48 TN
103 8 %
104 45 Ly
105 47 T
106 a ey
w0 48 LY
108 46 s
109 "% ™
1o s s
m s ™
1 a5 e
1ns 25 TE%
e w 8%
ns a 7%
116 41 TE%
n? 43 5%
118 43 oY
118 43 5%
120 43 21%
w a0 TN
) 2 4
w a2 Tt
2 a1 1183 RE)
125 a1 18 %
116 a1 ER L) %
ur It 1187 i
s 40 1161 %
19 40 1158 %
130 40 11582 il
3 0 1146 TN
132 4 114 4
133 1% B8 1137 e
134 319 8481 1 %
135 19 LR 1135 BO%.
136 19 2481 an 0%
1 15 as1s4 san 116 o
138 36 315 183 8481 1113 0%
139 s 35743 LX) 1107 8%
140 s 1530 8481 110 0%
141 11} EHET] L2} 1056 0%
142 a7 318362 8481 1095 0%
143 tal wsan 8281 1088 %
e 37 17548 Basl 1083 g
15 ERl 558 sa81 1077 %




32857
FE
125 655
35885
325748
| sasan
| ase

sasy

L1
Bl
Lt
Lay
Bl
s
Bt
[T
B
[TTH
s
Basy
B
[ET
5451
B481
LT
s481
B151
ErEY
181
se51
e8]
a8t
[ETH
Bas1
481
B8t
(Y

2481
1451
L1
11
pes1
Les1
sas1
bes1
sesy
Bas1
[
[
s4s1
Bas1
(XY

581
Basy
B8]
£ea1
181

455
s
4541
4538

a5
At
e

FHY
%
1%




33035

FELT
EELEH
330 444
EELEE
33047

330
33108
331088
310
33108
331088
I
331
IR
3L

4117

EEiH

LEn

0sn

L2

4
E

LR R e L L R s b i b i e i e i H




3169
31
82
33182
331782
331752
FLER
PR
318
EHER
EEER T
FERESE)
EEREES
FERETH
33180
FERE]
mEn
13180
EHEL
EEIR T
EHIEE
aLen
331801
EERH
FEPEH

ESPETH
FETEH
331931
3151
1%
3%
FEE
1315
me
EETER)
mn
FEIE
FEEE)
315
33201
1208
1208
20
33208
33208
33208
312078
32109
3207
332108

331615
3615
nmes
ne
e
32615
FHT
1284
#IE74




EE
336N
336N
33267
3326M
33260
EEFCL

FEEESE

EEPER)
380
33280
e
FERE)
33281
332881
332351
332851
33245
332851
EERES)
FETET
331451
EETETS
FETET:
332880
FETEH
EEPELH
EETREH
FETET
3340
38
33280
33250
337288
s
EEET

pesy
e8]
s
e8]
481
B8l
a8l
ses1
(Y
281

sul
e
Bt
[T
Lan
By

Basy
s
[ETH]
5481
5481
581
By
B8]
B81
Ba81
[EE
251
1281
[EEH
sas1
11
se81
Lesy
281

Bas
[TH

Basy

ze81

Baat
8481
B431
Bas1
Fres
B8l
2451

on?

o037
0337
0337
0337
0134
0337
0137
033
(5]
033
033
LEEY)
0331
CEH)
LEEY
LEER
03
CEREY
0334
033
0331
LR
0
0331
0331
013t
0331
0328
0328
0328
0328
0328
0328
0325
0325
0325
0325
0335
0315
033
03
032
032
LX)
03
0322
LETH
[EH]
0322
0319
LEEE]
0319
LESL)
LESE)
0319
0319
039
0319
0318
oie
o316
0316
0316
0118
0313
0316
0316
0316
03
a3n
0313
0313
0313
0313
0313
0313
0313
0313
03n
0313

0.297




@ Additional Hydrogeological Investigation
Touchstone Contracting & Engineering Ltd. 9460 Mitch Owens Road, Ottawa, Ontario
May 7, 2019 190298

ATTACHMENT C

RESULTS OF LABORATORY TESTING
OF WELL WATER SAMPLES

Civii + Geotechnical + Structural - Environmental * Hydrogeology
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Ryznar Stability Index

RSI = 2(pH,) - pH

RS| << 6 -> the scale tendency increases as the index decreases

RS| >> 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 CaCOjz
If LS is positive - scale can form and CaCOj3 precipitation may occur

If LSI 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 =(93+A4+B)-(C+D)

4 log ,,[TDS]-1

10

B = -13.12xlog ,,(°C +273) +34.55

C =log ,[Ca’ asCaCO;]-0.4

D = log ,lalkalinityasCaCO;]

pH

hardness [mg/l as CaCos]
Alkalinity [mg/l as CaCo;]
total dissolved solids [mg/l]
temperature (°C)

->-> RSI
=3 LS|

TW1-6hr
8.02

269

228

1850
8.48
7.08
0.47




