Hydrogeology, Terrain Analysis
and Impact Assessment Report
3400 Old Montreal Road, Ottawa

Client:

Humanics Universal Inc.
601 Brookridge Crescent
Ottawa, Ontario K4A1Z6

Type of Document:
Final

Project Number:
OTT-00229886-A0

Prepared By:

Shawn Doherty, P.Eng.
Delwar Ahmed, P.Geo.
Chris Kimmerly, P.Geo.

EXP Services Inc.
100-2650 Queensview Drive
Ottawa, ON K2B 7H6

Date Submitted:

Original submission January 25, 2017
Revision 1 July 20, 2017,

Revision 2 November 28, 2022
Revision 3 October 6, 2023






Hydrogeology, Terrain Analysis and
Impact Assessment
3400 Old Montreal Road, Ottawa

Type of Document:
Final

Client:

Humanics Universal Inc.
601 Brookridge Crescent,
Ottawa, Ontario K4A 1Z6

Project Number:
OTT-00229886-A0

Prepared By:

exp

100-2650 Queensview Drive
Ottawa, ON K2B 8H6
Canada

T: 613 688-1899

F: 613 225-7337
WWW.eXp.com

EXP Services Inc.

Humanics Universal Inc..

Hydrogeology & Terrain Analysis Report
3400 Old Montreal Road, Ontario
OTT-00229886-A0

October 6, 2023

{9 DELWAR AMMED =
o PRACTISING MEMBER 7 1
el N, / C ey
ok d .u:\

Delwar Ahmed, P. Geo. Chris Kimmerl ‘qv

Senior Hydrogeologist Senior Geoscientist
()
S

EX-I



EXP Services Inc.

Humanics Universal Inc..

Hydrogeology & Terrain Analysis Report
3400 Old Montreal Road, Ontario
OTT-00229886-A0

October 6, 2023

Preface

This report was originally submitted January 25, 2017 and then revised July 20, 2017 due to modifications
to the original proposed development vision. Recent design changes and the establishment of City of
Ottawa guidelines in March 2021 required an update to the report which was completed in November 2022,
This current version, September 2023, incorporates responses to City of Ottawa review comments dated
March 21, 2023 and June 14, 2023. As such, this version of the report has been updated with the following
information addressing the recent comments.

November 2022 Update:

This version of the report was updated as per City of Ottawa Hydrogeological and Terrain Analysis
Guidelines (March 2021) with the following information:

. Revision of site layout and inclusion of the Phase 1A and 1B construction phases and assessment
of any potential impacts on already assessed vulnerabilities (Section 2.0 Construction Phasing
Plan);

. Update to water quantity demands (Section 4.2);

e  Water quality testing results from a November 9, 2022 groundwater sampling event to monitor
groundwater quality and assess any changes over time (Section 4.3);

e  Assessment of the impact of revised sewage treatment system design based on updated maximum
sewage flow rate considering revised occupancy and land use type (Section 5.0 Sewage Disposal);

e  Evaluation of potential impacts of Phase 1A and 1B construction (Section 6.0);
e  Update to Executive Summary and Conclusion (Section 7).
September 2023 Update:

This current version of the report incorporates responses to City of Ottawa review comments dated March
21, 2023 and June 14, 2023 with the following information:

e  Water quality testing results from a July 20, 2023 groundwater sampling event for turbidity, trace
metals and volatile organic compounds (VOC) (Section 4.3);

e Discussion regarding peak demand window and assessment of a higher peak demand rate based
on longer peak demand window (6 hours) compared to the previous peak demand time window of
3 hours (Section 4.2).

. Update to Executive Summary and Conclusion (Section 7)
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Executive Summary

EXP Services Inc. (EXP) was retained by Humanics Universal Inc. to conduct a hydrogeological
investigation, terrain analysis and impact assessment for a proposed institutional development on the south
side of old Montreal Road and is identified 3400 old Montreal Road and is legally described as: Part 4,
4R-22542, Part of Lot 7, Concession 1 (old survey), Geographic Township of Cumberland, City of Ottawa.
Refer to Figures 1 in Appendix A for the site location and surrounding area.

It is proposed that the portion of the 18.5 acres (7.4 hectares) to the south of the ravine be developed into
institutional land. Phase 1A has been constructed and includes the gravel roadway+ access, washrooms
and septic system The Phase 1B Site Plan includes a Pavilion building and a workshop building and a
public park.

This hydrogeological assessment was submitted to the City of Ottawa (CO) and Rideau Valley
Conservation Authority (RVCA) as part of the site plan approval application. In the meantime, the Phase 1
construction was revised and modified during submission. Based on the modified Phase 1 construction
plan, the initial submission was reviewed by the CO and the RVCA and they had comments and required
and updated assessment. An updated construction plan designated as Phase 1A and 1B was developed
as a response to the comments and a letter of response to address those comments were prepared and
submitted on September 23, 2022, to the city and RVCA for their review. Later on based the CO requested
to submit an updated hydrogeological and terrain analysis report in light of the revised and modified
construction plan.

This updated report has been prepared to fulfill the requirement as per the City of Ottawa Hydrogeological
and Terrain Analysis Guidelines (March 2021). This revised and updated report includes responses to the
City of Ottawa and RVCA comments, assessment of impacts of the modified construction plan (Phase 1A
and 1B) and its implications on the completed investigation including septic system design.

This investigation was completed and updated as per City of Ottawa Hydrogeological and Terrain Analysis
Guidelines (March 2021) and consisted of the following tasks:

e On-site hydrogeological conditions were originally investigated through the construction and testing
of two water wells. The wells were drilled on the subject property in February, 2016 by Air-Rock
Drilling Company in accordance with Ontario Regulation 903. The wells were drilled in the specific
locations proposed within the existing site plan design;

e Soil stratigraphy on the site was assessed through the completion of 12 test pits and two boreholes
(as part of a geotechnical investigation). Select test pits were then outfitted with piezometers. This
information was then used to assess the hydrogeological sensitivity of the site and the sizing for
the required septic systems

e Water quantity was assessed on the basis of six-hour constant-rate pumping tests conducted on
the wells and subsequent recovery tests (completed on February 23, 2016)

e Water quality was originally evaluated through chemical and bacteriological analysis of samples
collected at the beginning and end of each pumping test (in February 23, 2016);

e Water quality was reassessed by collecting and submitting raw groundwater samples for the
subdivision package (November 9, 2022) and for trace metals, volatile organic compounds, and
turbidity (July 20, 2023).

¢ Re-evaluation of the water demand based on the updated development plans design parameters.
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Based on the results of this updated investigation, the following conclusions and recommendations are
presented:

e Two water supply wells were completed in the limestone bedrock at depths of 34.7 and 38 m
respectively, while extending through over 30 m of over overburden material predominantly
consisting of clay. Six-hour constant rate pumping tests followed by recovery tests conducted on
each of these wells indicate well yields at or in excess of the tested rates. The sustainable well
yield for Well #1 was rated to be 27 L/min. The sustainable well yield for Well #2 was rated to be
45 L/min;

e The pumping tests indicated very minor well interference within the aquifer during the pumping test.
The impacts within monitoring wells approximately 70 to 80 m away from each other throughout
the pump tests were less than 10 cm on the respective wells after the continuous pumping of the
wells for 6 hours. As such, cumulative well impacts on the wells is not anticipated to be significant.

e The updated water demand was determined to be 4,600 L/day. Based on a potential peak demand
of 3-hrs (time associated with service), the peak water demand would be in the order of 25.8 L/min.
This analysis was updated with an conservative scenario of considering a longer peak water
demand period of 6-hrs. This resulted in a peak demand of 44.1 L/min.

e This demand will be met by water supply from Well #2 which has a well yield of 45 L/min and thus
can effectively provide necessary amount of water for daily usage considering 3-hr peak demand
window;

¢ Based on pumping tests and analysis of test data the Well #2 may be considered as the main water
supply well for the site considering the intended use of the site;

e The construction of test pits and wells revealed that overburden materials is comprised of sand
layer ranging between 1 to 1.4 m deep followed by silty clay to depths of approximately 30 m.
Therefore, the surficial soils are suitable and can accommodate a septic system field bed.
Conversely, the silty clay soils below the sand provide the suitable protective buffer between the
septic effluent at surface and the bedrock groundwater aquifer below.

e The existence of more than 30 m thick clay layer over the deeper bedrock aquifer where the drinking
water wells are set will provide adequate protection for the deeper bedrock aquifer from surficial
contamination specially from the septic pad on site.

e The hydrogeological conductivity of the soils combined with the thickness of bedrock at the site,
suggest that the site is not hydrogeologically sensitive.

e Based on the original February 2016 testing followed by updated sampling and analyses in
November 2022 and July 2023, it appears that the water quality over the long term is consistent
with hard and slightly mineralized water. Due to high sodium concentration, there is health related
concerns associated with the water supply for those on sodium reduced diets however the
remainder of exceedances are related to aesthetic parameters.
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The following table summarizes the exceedances.

Treatability Feb. 23, 2016 Nov. 9, 2022
S . Jul. 20, 2023
ODWQS — Limit Sample Sample Concentration Sample
Parameter (mglL) MECP D-5-5 Concentration (mg/L) e M —
(mg/L) (mgl/L) (mg/L)
Well 1 — 1.78 to 0.095 Tap2 - 1A - 3.530
Iron 0.3 (A0) 5 Well 2 - 0.278 to 0.325 Tap2 - 1B — 3.640 0.606
. 200 (AO), Well 1 —35.8 t0 30.9 Tap2 - 1A—30.7
Sodium 20 (MAC) 200 Well 2 - 20.5 to 19.3 Tap2 - 1B - 31.2 35.1
Hardness (as Well 1 — 230 to 265 Tap2 - 1A - 275
CaCo0,) 100 (0G) 500 Well 2 — 264 to 286 Tap2 - 1B — 284 Not tested
Well 1 — 0.054 to 0.026 Tap2 - 1A -0.064
Manganese | 0.05 (AO) 1 Well 2 — 0.028 to 0.034 Tap2 - 1B — 0.068 0410
Organic Well 1 -0.14t0 0.16 Tap2 - 1A-0.10
Nitrogen 0.15 (A0) No Value Well 2 —0.08 to 0.06 Tap2 — 1B — 0.20 Not tested
Turbidity 5 NTU 5 NTU Well 1 - 38 to 2.5 NTU Tap2 - 1A - 36 NTU 25
(NTU) (AO,0G) Well 2 — 7 to 4.4 NTU Tap2 - 1B — 41.1 NTU :

Exceedances of applicable standards are shown in bold texts.

AO- Aesthetic Objective — AOs are established for parameters that may impair the taste, odour or colour of water or which may interfere with
good water quality control practices.

OG — Operational Guideline — OGs are established for parameters that, if not controlled, may negatively affect the efficiency of treatment,
disinfection and distribution of the water.

MAC — Maximum Acceptable Concentration — The MAC is established for parameters which when present above a certain concentration, have
known or suspected adverse health effects.

Treatability Limit MECP D-5-5 - Maximum Concentration Considered Reasonably Treatable (MCCRT)

Based on the above, apart from sodium there are no concerns regarding the quality and quantity of water
for the purpose of developing Phase 1B,. If the well and / or septic locations are to be altered from the
existing layout, they must be adjusted in accordance with the Ontario Building Codes.

Based on the currently proposed site development plan approved as Phase 1B (assembly hall and public
park), it is our opinion that the facility should be characterized as a small non-municipal non-residential
water system. As such, the facility would be governed under Ontario Regulation 318/08 — Small Drinking
Water Systems. Understanding that the local Public Health Unit would likely require a site-specific risk
assessment once the buildings are constructed and the water distribution systems are installed, it is still
understood that regular water sampling programs for bacteriological parameters, nitrates/nitrites, etc. would
likely be required.

Construction dewatering is not anticipated based on depth of floor foundations and groundwater conditions
at the site.
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1.0 Introduction

1.1. General

EXP Services Inc. (EXP) was retained by Humanics Universal Inc. to conduct a hydrogeological
investigation, terrain analysis and impact assessment for a proposed institutional development on the south
side of Old Montreal Road, approximately 400 m west of the intersection between Beckett's Creek Road
and Old Montreal Road. The site is identified as 3400 Old Montreal Road. Refer to Figure 1 in Appendix A
for the site location and surrounding area.

It is proposed that the portion of the 18.5 acres (7.4 hectares) to the south of the ravine be developed into
institutional land. The development construction for the site is divided into two phases - Phase 1A has been
constructed and includes the gravel roadway/access, washrooms and septic system. Phase 1B includes
construction of a Pavilion building, a workshop building and a public park.

1.2. Methodology

Background information relating to local geology and hydrogeology was obtained from published maps and
reports, and provincial Water Well Records.

On-site hydrogeological conditions were investigated through the construction and testing of two domestic
water wells. Given that property is not intended to be subdivided into individual lots and the number of
institutional buildings is less than five, it is our opinion that Procedure D-5-5, does not directly apply to this
study. It was used as a guide for assessing water quality and water quantity.

Two test wells were drilled on the site a distance away from the ravine and/or septic fields. One of the wells
was drilled near the sanctuary / education centre and another was drilled to the west (in the event of
expansion in the future or additional water demand). The wells were drilled on the subject property on
February 10/11 by Air-Rock Drilling Company in accordance with Ontario Regulation 903. The Water Well
Records for the four water wells are included in Appendix B.

Water quantity of the site was assessed on the basis of six-hour constant-rate pumping tests conducted on
the two wells. The recovery of the wells subsequent to pump shut down was monitored for 2 hours and/or
until 95 % recovery was noted. The non-pumping wells were monitored during the tests to identify potential
well interference.

Water quality was evaluated through chemical and bacteriological analysis of samples collected at the
beginning and end of each pumping test. Both samples were collected for a suite of parameters identified
as a detailed “private well” package consisting of major anions, inorganics, organics and bacteriological
parameters. Turbidity was periodically monitored in the field during the tests. Two water samples were
also collected from residences nearby for analyses of water quality parameters to establish the background
water quality. To monitor groundwater quality two groundwater samples (first sample at 0.5-hr into the test
and second sample was collected at 6-hr into the test) were collected during the long-term well yield test.
The samples were analyzed by a CALA certified laboratory and the results were compared to the Ontario
Drinking Water Quality Standards (ODWQS). As a follow and update of the water quality, raw groundwater
samples were collected on November 9, 2022 and July 23, 2023 from a tap onsite and analyzed for
comparison with the ODWQS drinking water parameters.

All field and desktop work as part of this hydrogeological investigation was done in general accordance with
City of Ottawa Hydrogeological and Terrain Analysis Guidelines (March 2021).
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Overburden soil conditions at the subject site (to the south of the ravine) were investigated through the
completion of 12 test pits and 2 boreholes in November, 2015. The soil was investigated to assess the
suitability of the soils for the purpose of installing septic systems and to conduct a groundwater impact study
(i.e. potential for septic effluent from entering the groundwater system). Each test pit was logged for depth,
soil characteristics and groundwater conditions. Select test pits were subsequently outfitted with slotted
standpipes to determine the overburden static water elevation and to allow for monitoring of the overburden
during the pumping program.

1.3. Site Location and Physiography

The site is located on the south side of Old Montreal Road, approximately 400 m west of the intersection
between Beckett's Creek Road and Old Montreal Road, Ottawa as shown on Figure 1 (Appendix B). The
City of Ottawa PIN is 145340140. The site is zoned Rural Residential 1. A survey plan is presented in
Appendix B. The municipal address of the site is 3400 Old Montreal Road and is legally described as: Part
4, 4R-22542, Part of Lot 7, Concession 1 (old survey), Geographic Township of Cumberland, City of Ottawa.

The subject site consists of a vacant parcel of land with no existing buildings and/or structures. The site is
described as having agricultural lands on the north and southern limits of the property and forested land
along a ravine that is located within the central portions and northeastern corner of the property. A hydro
corridor is located on the southern portion of the property and metal hydro towers are located within the
property. A watercourse / ditch is located within the bottom of the ravine and outlets to the Ottawa River.
The ravine is described as being forested (trees along the slope of the ravine). The ravine has been slightly
manipulated to create a sanctuary complete with stone sculptures, stone dust pathways and small
ponds/bird paths made with stones.

The topography of the site is relatively flat along the agricultural / low vegetative areas of the site with a
gentle grade towards the main ravine that traverses through the center of the property but to the north of
the proposed development. It is also noted that a slight southern influence followed by a steep slope is
noted within the southeastern corner where a smaller ravine and water tributary is noted.

The site is accessed via a small driveway off of Old Montreal Road that provides access to the south of the
ravine.

1.3.1. Environmental Impacts

The neighbouring properties are described as follows:

e North: Itis noted that buildings, water wells and/or septic systems are currently not proposed for
any portion of the property to the north of the ravine. As such, the ravine is located to the north of
the proposed development followed by agricultural land (still within the Humanics property) followed
by Old Montreal Road and sparsely populated residential dwellings before encountering the Ottawa
River.

e East: A mixed farming / residential building with several out-buildings.
e South: Vacant land owned by Humanics and currently proposed to be a residential development.
e West: Vacant/ agricultural lands as wells as residential developments to the southwest.

Based on a review of the neighbouring properties, no potential sources of contamination to the groundwater
supply are present such as gas stations / landfills / industrial properties or other properties of that nature
within a 500 m radius of the subject property.
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EXP is not aware of any additional large scale water users in the area that would draw significant amounts
of water. There are no listed permits for high water use in the area.

1.4. Topography /Drainage

The topography in the area is noted to be complex, with some areas described as being predominantly flat
with other areas described as having steep slopes and water bodies.

The specific area, which is proposed for development, is predominantly flat with a potential gentle grade
towards the large ravine that traverse the central / northeastern portions of the property. This ravine
essentially serves as the northern limits of the proposed development. It is anticipated that the majority of
the overburden groundwater flows are directed towards this large ravine. The ravine is noted to be between
10 to 12 m in depth, compared to the flatter ground on site. A watercourse is located within the base of the
ravine and eventually directs water to the Ottawa River.

In addition to the ravine with a permanent water course, a smaller scale ravine is located within the
southeastern corner of the property and extends more than 6 m in depth. Seasonal water flows stem from
this ravine and appear to flow towards Beckett's Creek. As such, it is anticipated that some of the
overburden groundwater flow within the southeastern corner of the property may flow towards the smaller
ravine.

The northwestern portions of the property currently described as low vegetative land and not proposed for
development is predominantly flat with no significant grade. It is anticipated that localised overburden
groundwater flow from the area is towards the larger ravine.
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2.0 Construction Phasing Plan

Initially, the proposed Phase 1 works (EXP Phasing Letter, dated April 26, 2022) primarily consisted of work
within the eastern half of the property with access road from Old Montreal Road. The proposed works
included:

Constructing the heavy-duty granular based access road between the north and south property
limits;
The bio-retention stormwater pond between the onsite parking and the adjacent southern creek;

The proposed workshop building (with temporary vehicle access), pavilion building and washroom
facility;

The pavilion and washroom facility will be serviced by a septic system designed by Green Valley
Environmental (ref: DWG SP-6853-20, Date: 02/07/20) also to be constructed during this phase;
and,

Other works include installing underground hydro electrical utilities including a pad mount
transformer and completing the necessary toe erosion protection in the northern watercourse as
described in the supplementary Geotechnical recommendation letter.

Later on, the initial Phase 1 work program was divided in to two work programs and the design was revised,
modified and updated, subsequently after discussions with the City of Ottawa, Rideau Valley Conservation
Authority (RVCA).

The following is the work plan for the Phase 1A construction:
Two interim washrooms and interim septic system (to be designed for pavilion as well);
Five gazebos — only those outside the current limit of development;

Electrical installation from Old Montreal Road including the transformer that is to be relocated
outside of the current limit of development; and

Entrance from Old Montreal Road into the site including erosion works at the entrance.
The Phase 1B construction plan includes the following works:

The pavilion in the south and one gazebo;

The workshop in the southwest;

The remaining roadworks in the southern part of the site;

The sewage servicing lines between the pavilion and the washrooms (sewage pump chamber and
force main to Phase 1A septic system);

Parking lot in the southern portion of the site;
Bioretention pond and associated drainage ditch work; and
Some associated landscaping works.

The above modifications and revisions from the original construction plans and modified and revised
drawings have been reviewed to update this hydrogeological report.
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The following approved (by the City of Ottawa on October 20, 2022) updated construction drawings have
been reviewed to update this hydrogeological report:

e Approved Site Servicing and Grading Plan, Phase 1A (SGP-1A and 1B)

e Approved Erosion and Sediment Control Plan Phase 1A (ESC-1A and 1B)

e Approved Details and Notes Phase 1A (DET-1A and 1B) and

e Approved Proposed Site and Landscape Plan, Phase 1A (SP-1A and 1B)

This updated report will evaluate the modified and approved construction plan under Phase 1B (as Phase
1A has already been constructed) with reference to the completed hydrogeological and groundwater impact
assessment study.
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3.0 Geology

3.1. Surficial Geology

The surficial geology of the site, as mapped by S.H. Richard (1991) indicates that the site is underlain by
various types of soil. According to the mapping, the soils within the site are described as Champlain Sea
Deposits consists of clay and silt. The material generally consists of a uniform blue-grey clay/silty material
with channels and bars of sand and silt. Site soil stratigraphy is shown in Figure 2 in Appendix A.

Based on the information collected from the test-pit and borehole drilling program on the site, the soils are
confirmed to consist of a thin 1 to 1.5 m layer of sand over silty clay extending to depths beyond 19 m from
ground surface. It is noted that the soils assessment was limited to the portion of the property to the south
of the ravine and not to the north.

Accurate overburden groundwater flows were not measured/conducted at the time of the investigations due
to winter conditions and overburden water levels could only be measured within three piezometers. The
piezometers were installed within test pits to obtain a general estimate on water levels for the purpose of
septic field bed installation. Nevertheless, overburden groundwater levels during the test pitting program
were measured to be anywhere between 2 to 3 m from surface with static water levels between 1.48 and
1.74 m from surface.

3.2. Bedrock Geology

The bedrock geology, as mapped by Harrison (1976) at the subject site is described as being dolomite and
limestone of the Oxford Formation. This Ordovician-aged formation can have a thickness of 60 m and is
underlain by sandstone of the March and Nepean formations.

It is also noted that a fault line is located just to the south of the subject site. To the south of the fault line,
the bedrock is described as shale and grey limestone of the Ottawa formation, which generally is known
for poorer water quantity and quality.

3.3. Desktop Hydrogeology

A review of provincial Water Well Records for 14 wells drilled within the general area (i.e. within a 2 km
radius) from Lots 6, 7 and 8 of Concession 1 within the Township of Cumberland of the site was completed
as part of the previously completed 2009 Hydrogeological, Terrain Analysis and Impact Study, 3400 Old
Montreal Road. In addition, the previous wells drilled to the south of the property (i.e. as part of the proposed
residential development) were also included in the assessment.

Based on the well record and neighbouring well review, the depth to the bedrock surface is quite variable
across the general area and was noted to range from 3 m to 80 m from surface (i.e. west of Kinsella Road)
with the average depth to bedrock in the area in the order of 40 m. The depth of the wells in the area were
found to range from 17 to 89 m. The estimated well yield was generally within 13.6 L/min to over 91 L/min
with an average of 70 L/min.

A review of the six wells drilled to the south of the property as part of the 2009 study, variability in the well
depths and well yields were also present (likely due to the presence of the nearby fault and escarpments
in the area). Within the development to the south, the well depths ranged from 48 m to 104 m with well
yields ranging from 17 L/min to 91 L/min.
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3.4. Preliminary Conceptual Hydrogeological Model Summary

The site consists of a vacant lot with low vegetation divided through the centre/northeastern portions of the
property by a deep ravine with a creek in its base. A second, yet smaller and shallower ravine, is located
within the southeastern corner of the property. The ravines are considered to control / direct the shallow
overburden groundwater flow as well as the surface water flows in the area. The regional groundwater flows
are anticipated to flow towards the north and eventually towards the Ottawa River.

The general topography of the area displays notable sloping from south to north and eventually to the
Ottawa River. It is anticipated that the majority of the overburden and surface water flows would follow a
similar direction.

It is understood that the soils on site and within the general area are considered to be quite thick and
consists of a thin layer of sand followed by a thick clay layer. The soil thickness diminishes further to the
south where bedrock is observed near surface, however, this is beyond 500 m from the subject site.

The presence of the hydrogeological fault does provide some potential for variability in the groundwater
characteristics on the site with generally deeper and lower yielding wells immediately to the south of the
fault and suspected shallower and higher yielding wells to the north of the fault. This is based on the
information gathered during the hydrogeological assessment and pumping test programs completed for the
subdivision proposals to the south of the subject property (i.e. 2009 report referred to above).
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4.0 Hydrogeology

4.1. Well Construction

In February 2016, two 152-mm diameter test wells were constructed on the property by Air-Rock Drilling,
to the south of the ravine (i.e., where the development is proposed). The wells were drilled in locations
where they are intended to be used for consumption when the property is developed as shown on Figure
3. The wells are completed within 4.3 to 6.4 m of limestone bedrock in accordance with O. Reg. 903.
However, during the drilling program, consistent bedrock was encountered followed by large fractures
intercepted at 4.3 and 6.4 m. Some levels of gravel/coarse sand were initially observed within the water
(stemming from these fractures) and hampered drilling. Nevertheless, the wells were deemed deep enough,
and the well driller estimated well yields suggested that water bearing fractures were intercepted. As such,
it was determined that sufficient drilling had occurred, and a 6-hr pump test could be completed to confirm
the well yield. The wells both extend 60 cm above ground surface and are capped. Well records are
included in Appendix B.

Table 4.1: Well Construction Summary

Grout Pumped in
Annular Space
(U]

29.4 (bentonite)
12.5 (cement)

29.4 (bentonite)
12.5 (cement)

Well No. Completion | Depth to Water Casing
Depth (m) Rock (m) | Found (m) | Depth (m)

Well #1 34.7 30.4 34.7 34

Well #2 38.4 32 38.4 38.5

The 152 mm diameter casing was installed into the well annulus. Once the casing was loosely installed,
the grouting process commenced, which consisted of the pumping of cement at the bottom of the well
casing followed by the pumping of quick gel through the centre of the drill rods. Once the grout was
observed at the surface and allowed to settle for a short period of time, the well casing was hammered into
the rock with the hydraulic hammer. The well casing extended to depths of 3 to 6 m from surface of the
suspected bedrock with the goal of extending the casing through competent bedrock. EXP was present to
review the installation of the casing and observe the grout rise to the surface via the side of the well.

Once the grout had stabilized, Air-Rock continued with the drilling of the well below the casing to intercept
water. Water-bearing fractures were intercepted within 0.3 to 0.6 m below the well casing, respectively, in
which gravel and sand seems appeared to be encountered within rock. According to the driller, the rock
appeared consistent and not representative of boulders/cobbles prior to encountering this fracture (i.e. drill
rods were not bouncing or irregular in drilling progress).

Following completion of the well drilling program, each well was developed with air pressure to clean out
the well. All the sand/gravel could not be removed from the well, but the well was closely monitored to
ensure that sand/gravel did not continuously pour into the bottom of the well. Subsequently, the well drillers
flushed and allowed water to flow from the well for reportedly 60 minutes to remove the residual drilling
mud and rock fragments to ensure the water column was clearing. Lastly, the well driller completed a one-
hour pump and recovery test as per the O. Reg. 903 requirements for well technician contractors to
determine the optimum flow rates for the subsequent 6-hour pumping test.
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Both wells intercepted a thick clay formation extending from 29.8 to 31.4 m below ground surface before
encountering a 0.6 m thick gravel seam. Limestone was then encountered at depths of 30.4 and 32 m
respectively followed by large and/or vertical fractures suspected to have been intercepted within 4.5 t0 6.5
m below the top of bedrock.

4.2. Water Quantity
4.2.1. Anticipated Water Demand

At this time, with the updated construction plan included in Phases 1A (already constructed) and 1B there
are water demands proposed for the site which include a sanctuary and private park. The water demand
for the sanctuary and private parklands has been calculated based on Section 8.2.1.3 of the Ontario
Building Code. Initially a 3-hr peak water demand window was evaluated. However, to assess a worst-case
water demand scenario a 6-hr time window was assessed. The summary of the evaluation is provided
below.

Table 4.2: Anticipated Water Demand

Construction Sewage Peak
Phase Building Occupancy | Sewage Rate | Seats FIovg water
demand
Phase 1A
Structures built in this Phase 1A includes washrooms, roadworks and septic
(already system
constructed) :
Peak Water Demand Period — 3-hr time window
Assembl 36 3,600 202
ssembly ) L/min
Phase 1B Hall/Workshop Day use L/person/day 100 L/day 3 hr
(proposed peak)
construction) Public Park 20 1,000 | 5.6 L/min
Park . . 50 ’ (3-hr
(with toilet) | L/person/day L/day
peak)
25.8
Total peak use (3-hr) = L/min
Peak Water Demand Period — 6-hr time window (conservative
case)
Phase 1B Assembly Dav use 36 100 | 3600 34.5
(proposed Hall/Workshop y L/person/day L/day L/min (6
construction) hr peak)
Park Public Park 20 50 1,000 9.58
(with toilet) | L/person/day L/day L/min (6
hr peak)
Total peak use (6-hr) = | 44.1
L/min
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4.2.2. Well Yields

Information on groundwater quality at the site was determined by completing six-hour pumping tests
followed by recovery tests on the two newly installed test wells. Interpretation of the well yield
characteristics of the test wells was conducted by calculating the transmissivity of the well and assessing
the well yield. The transmissivity of an aquifer is the rate at which water is transmitted through a unit width
of the aquifer under a unit hydraulic gradient. The calculation of the transmissivity for the pumping test was
conducted using the Cooper-Jacob method which is based on the following assumptions: 1) the aquifer is
confined; 2) water was discharged at a constant rate; 3) the well fully penetrates the bedrock aquifer; 4)
discharge from the well is derived exclusively from storage in the aquifer. These assumptions and methods
were used in determining the transmissivity values in this section. The pumping and recovery test data was
also inputted into the Theis method to cross-reference the data. Tabular and graphical representations of
the data collected from these pump tests are presented in Appendix C.

Although standpipes were installed on the property, testing to address impacts on overburden water was
not feasible as the pumping test programs were completed in the winter (water was frozen).

Well #1

Well #1 was pumped for six hours at a constant rate of 27 L/min on February 23, 2016. Drawdown at the
end of the test was 4.59 m, which represents approximately 18 % of the available drawdown based on a
static water level of 10.59 m. It is noted that over 88% of the drawdown occurred within the first hour of the
test. Within an hour into the test, the pumping rate decreased slightly to 25 L/min but drawdown did continue
until approximately 3 hours into the test. Subsequently, the water level did appear to increase slightly
suggesting either a positive boundary and/or a well yield in excess of 25 to 27 L/min. Following the pump
test, the well recovered 77 % of the observed drawdown within 120 minutes of the end test. Although 95%
recovery was not obtained, it is our opinion that sufficient data was collected to demonstrate that water
levels would recover to and/or close to 95% recovery within 24 hours.

It should be noted that the apparent static water level of Well #1 is actually 11.35 m from top of casing and
not 10.59 m as measured at the start of the pumping test. Prior to EXP arriving on site, Air-Rock had already
installed the pump in the well thus lifting the level of the water column (i.e. inserting a slug in the well).

An aquifer transmissivity of 6.055 m2/day was calculated using the Cooper-Jacob method and 12.67 m%/day
using the Theis method, respectively. The above-noted transmissivity values are both within the same order
of magnitude and are considered representative of the water producing capabilities of the local aquifer. The
storage coefficient was shown to range between 3x102 to 7x10.

Itis also noted that Air-Rock also completed a one-hour pumping test on Test Well #1 a few days prior. The
well was pumped at a rate of 38 L/min for a period of 1-hour (2,280 L), which resulted in a drawdown of 15
m. However, the well experienced approximately 95% recovery within 20 minutes according to the well
records.

Well #2

Well #2 was pumped for six hours at a constant rate of 45 L/min on February 22, 2016. The maximum
drawdown attained during the test was 0.6 m, which represents approximately 2 % of the available
drawdown based on a static water level of 10.95 m. It is noted that over 50% of the drawdown occurred
within the first minute of the test. Following the pump test, the well recovered 70 % of the observed
drawdown within 60 minutes of the end of the test and eventually to 92 % within 18 hours after pump shut-
off. Although 95% recovery was not obtained, it is our opinion that there is sufficient water given that the
drawdown was only 0.6 m and the lack of 95% recovery could result from slight variations in the static water
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level. It is understood that over 50% of the drawdown occurred within the first minute into the 6-hr pump
test. The drawdown then slowed down/stabilized but continued gradually through the remainder of the test.

An aquifer transmissivity of 116 m?/day was calculated using the Cooper-Jacob method and 108 m2/day
using the Theis method, respectively. The above-noted transmissivity values are both within the same order
of magnitude and are considered representative of the water producing capabilities of the local aquifer. The
storage coefficient was shown to range between 0.095 to 0.0005.

Considering the pumping duration and rate it was pumped, Well #2 has the capacity to be the primary water
supply well for the proposed development site for its intended use.

4.2.3. Well Interference

During each pumping test program, each non-pumping test well was used as a monitoring well to determine
potential well interference at the site and the overall impact on the aquifer with increased groundwater
usage. Therefore, as an example, while Well #1 was being pumped, the monitoring well consisted of
Well #2. The water levels were measured periodically at the monitoring wells during the pumping test. All
data is shown in Appendix C. The actual total drawdown from the monitoring wells and the distances from
the pumping well are identified in the following table.

Table 4.3: Well Interference Measurements

Monitoring Wells
Production Test Well #1 Test Well #2
Well Drawdown | Distance | Drawdown | Distance
(m) (m) (m) (m)
Well #1 - - 0.07 80
Well #2 0.10 80 - -

Note: Distance indicates the total horizontal distance between the pumping well and the monitoring well.

Based on the above, it is anticipated that the wells are slightly hydraulically connected. Some well
interference was noted on Test Well #2 during the pumping of Test Well #1 and vice versa in the order of
0.07 to 0.1 m. As such, it is understood that there is hydraulic connection between the wells since both the
wells are completed in the same bedrock aquifer. However, the impact on the monitoring wells accounted
for less than 0.1% of the available drawdown within the respective wells.

When assessing these well interference calculations and reviewing the monitoring well drawdown, it must
be understood that higher volumes of water (than would be used by normal daily residential usage) was
pumped from the well. Based on the pumping rates, a total of 9,700 L of water was pumped from Well #1
and 16,100 L of water was pumped from Well #2. As such, it is understood that significantly more water
was withdrawn from these wells over two six-hour intervals than what would be expected during water
usage at the proposed facilities over the course of a day. As such, it is our opinion that the impacts of well
interference should be minimal during the proposed water withdrawal.
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4.2.4. Summary

Based on the above-noted information and considering a 3-hr peak water demand window of 25.8 L/min,
Well #2 has adequate capacity and will provide the required well yield for the anticipated well usage. The
sustainable well yield for Well #2 was rated to be 45 L/min and thus can effectively provide necessary
amount of water for daily usage considering 3-hr peak demand window of 25.8 L/min.

Furthermore, a 6-hr peak window was considered to evaluate a more conservative condition of peak water
demand. The results of the 6-hour peak demand of 44.1 L/min indicates that Well #2 has the capacity to
be the primary water supply well.

Water levels measured within the monitoring wells accounted for less than 0.1% of the available drawdowns
of the respective wells. The water levels within the monitoring wells were also shown to recover sufficiently
within 24 hrs.

Cumulative well impact assessments conducted for the site were shown to produce drawdowns of 0.03 to
0.04 m/well based on the expected usage of 2000 L of water. This impact is considered to be minimal.
Therefore, there are no concerns regarding well yields on the subject site.

4.3. Water Quality

4.3.1. General

The water quality in the bedrock aquifer was assessed through chemical, physical, and bacteriological
analyses of samples collected at the beginning and end of the pumping tests. Two samples were collected
during each pump test, the first sample being collected within the first 60 minutes of the test and the second
sample being collected after 360 minutes of pumping. Each sample was submitted to Caduceon
Environmental Laboratories in Ottawa, Ontario. The samples were analysed for a “private well” water
quality package, which includes bacteriological parameters, general inorganic parameters, metals and
organics. For the purpose of this report, samples collected at the beginning of the test are identified by “A”
and samples collected near the end of the test are identified by “B”.

Water samples were not submitted for agricultural related parameters as the were previously collected and
analysed for these samples as part of the 2009 study and no pesticides/herbicides were observed.

Prior to collecting samples for bacteria, free and total chlorine were measured in the field to be 0 mg/L, thus
indicating that no residual chlorine remained in the well. No colour change was observed in the vials during
field measurements. Turbidity was also measured periodically in the field during each pumping test.
Turbidity levels generally decreased as the pump tests progressed. The field readings are included within
the pump test data (Appendix C) as field readings are generally considered to be more reliable if elevated
iron and/or other materials that precipitate are found within the water.

The results of the tests, presented in Appendix D, indicate that the groundwater available from the bedrock
aquifer is of good quality, and meets all health-related criteria of the ODWS and Procedure D-5-5 treatability
limits for those parameters tested following the required shocking and re-sampling/pumping.

The water quality from each well tested as part of this program is discussed in the ensuing sections:

4.3.2. Well #1

The analytical results from the groundwater sample collected on February 23, 2016 are shown to be hard
and slightly mineralized but did not exceed health-related criteria outlined in the Ontario Drinking Water
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Standards (ODWS). Total coliform and E.Coli. were determined to be 0 cts/100 ml at the start and the end
of the pumping test whereas background bacteria was measured at 5 cts/ml and 3 cts/ml, respectively. This
is well below the previously used criteria of 200 cts/ml.

It is noted that sodium levels were shown to be slightly elevated during the pumping test with levels of 35.8
mg/L at the start of pumping and 30.9 mg/L at the end of pumping. These levels are slightly above the
health criteria of 20 mg/L for persons on low salt diets. Therefore, the local medical officer should be notified
regarding elevated sodium levels.

All other health related parameters tested such as fluoride, nitrate, nitrite were either non-detect or well
below the applicable criteria.

Turbidity levels were shown to decrease from 38 NTU at 30 min of pumping to 2.5 NTU at 360 minutes of
pumping. Field turbidity readings were conducted to assess the turbidity levels using a Hach 2100P turbidity
meter. The readings were shown to decrease from 32.4 NTU at 40 min to 2.75 NTU at 240 min. It is our
opinion that turbidity levels are within acceptable levels.

A limited number of aesthetic parameters exceeded the applicable criteria during the pumping test including
hardness, iron, manganese and organic nitrogen. Although iron and manganese were above their
applicable aesthetic criteria with concentrations of 1.78 mg/L and 0.054 mg/L, respectively at the start of
the test, their concentrations both decreased to well within the applicable criteria from the water samples
collected at the end of the pumping test.

Organic nitrogen levels were shown to increase from 0.14 to 0.16 mg/L. As such, the concentrations were
determined to be slightly above the criteria of 0.15 mg/L. Organic nitrogen is a function of the difference
between total Kjeldahl nitrogen (TKN) and ammonia. Although the organic nitrogen concentration was
shown to increase, it is noted that TKN and ammonia levels both decreased during the pumping. This
suggests that overall nutrient loading content is decreasing in the water. In addition, dissolved organic
carbons, nitrate/nitrite as well as tannin and lignin were determined to be quite low. As such, surficial related
impacts are not considered to be a significant concern from this well. As such, there is no anticipated
connection between the aquifer intercepted in Test Well #1 and the nearby creek / Ottawa River and/or
overburden materials.

Hardness levels were shown to be between 230 to 265 mg/L. These levels are indicative of hard water as
any level above 200 mg/L is considered hard. Given that the levels are well below 500 mg/L, they are
considered potable and within the D-5-5 treatability limits.

Following the pumping test of Well #1, the water was then determined to be acceptable for consumption
and no further development of the well is necessary.

4.3.3. Well #2

The analytical results from groundwater samples collected on February 22, 2016 did not exceed any health-
related criteria outlined in the ODWS. It is noted that E.Coli. and Total Coliform were not detected, and
background bacteria levels were not slightly elevated with levels of 32 and 24 ctu/ml, respectively. This is
well below the accepted concentrations of 200 ctu/ml. As such, there are no concerns regarding
bacteriological impacts in the water supply.

Sodium levels were detected to be slightly above the criteria of 20 mg/L with a concentration of 20.5 mg/L
at the start of the test but then decrease to 19.3 at the end of the test. Although levels were shown to be
below 20 mg/L, the local medical officer shall still be advised of the elevated sodium.

All other health related parameters tested such as fluoride, nitrate, nitrite were either non-detectable and/or
well below the applicable criteria.
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Turbidity levels were initially observed to have a concentration of 7 NTU at the start of the pumping test but
then decreased to levels of 4.4 NTU at the end of the pumping test. It is anticipated that the turbidity levels
would continue to decrease over time and would be lower when pumped at lower rates.

Other aesthetic parameter exceedances from this well included iron and hardness. Hardness levels were
determined to be 264 (start of test) and 286 mg/L (end of test), respectively. As such, the levels were
observed to increase slightly. This does suggest that the water is considered to be quite hard.

Similarly, iron levels were also shown to increase during the pumping test with levels increasing from 0.278
mg/L to 0.325 mg/L, thus increasing above the criteria of 0.3mg/L. It is understood that over 16,100 L of
water was pumped from the well over a 6-hour period.

Other parameters that increased slightly over the test, but remained within the acceptable criteria include
manganese and TDS. Nevertheless, these slight increases are not considered a concern and these
parameters are still well within applicable aesthetic criteria.

Surficial and/or organic related parameters such as DOC, ammonia, tannin and lignin, organic nitrogen and
TKN were all other below their aesthetic criteria and/or quite low. Therefore, there are no anticipated
concerns regarding any surficial related impacts.

4.3.4. Water Quality Update (Sampling November 09, 2022)

To update and monitor water quality two (2) groundwater samples were collected on November 9, 2022
from the taps connected to Well #2 and analyzed for general drinking water parameters. Prior to collecting
raw water samples, the tap was allowed to run approximately for 10 minutes to flush the system of any
stagnant water. The collected samples were sent to Caduceon Laboratories, a CALA accredited laboratory
for analysis. The results indicate exceedances of some of the parameters however the overall water quality
is consistent to what was observed during previous investigation of 2016. The results are included in
Appendix D.

Sodium concentrations identified in the samples are above ODWS of 20 mg/L and may have undesirable
and unwanted effects on persons on low salt diet. Hardness levels (275 to 284 mg/L) were above the ODWS
as previously noted. Turbidity levels (36.3 to 41.1 NTU) are detected above aesthetic objective of 5 NTU.
Iron concentrations were elevated (3.53 to 3.64 mg/L) from 2016 levels. Stagnated condition of groundwater
has the potential to induce oxidation of dissolved iron and may allow precipitation of iron which may cause
elevated concentrations. It may also cause staining of the fixtures. All other tested parameters are below
the ODWS (0. Reg. 169/03) limits.

The results of the November 2022 groundwater sampling and analyses indicates that the water quality is
consistent as compared to the original testing slight changes in some parameters (Table 1, Appendix D).

4.3.5. Water Quality Update (Sampling July 20, 2023)

To update the water quality for turbidity, trace metals and VOC, one raw groundwater sample was collected
on July 20, 2023 from a tap in one of the washrooms that is connected to Well #2. The tap was run for
approximately 60 minutes to flush the plumbing system. The collected sample was sent to Caduceon
Laboratories, a CALA accredited laboratory for analysis. The results of July 20, 2023 groundwater sampling
and analysis are presented in Table 2A and 2 B (Appendix D). A copy of the Certificate of Analysis is
attached in Appendix D.

The analytical results indicate that concentrations of iron and sodium was detected elevated above AO-
Aesthetic Objective (non-health related concentration) and MAC — Maximum Acceptable Concentrations
(health related concentration levels) respectively. Exceedance of iron has the potential to cause staining of
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laundry and fixtures and impart a change in the taste of water. Well water may need simple treatment (water
softener can remove low concentrations of iron) to reduce the concentration of iron. Sodium concentration
is higher than health related objective standard and may not be suitable for persons with medical issues
(controlled-sodium diet, hypertension) and may require treatment and/or signage advising of the sodium
concentrations. People on low-sodium diet should not consume the water from this well unless the water is
treated to lower the sodium concentration. Simple treatment of well water using a reverse osmosis system
may be a suitable option.

4.3.6.

Based on a review of the analytical results, it appears that the water quality over the long term is consistent
with hard and slightly mineralized water. Due to high sodium concentration, there is health related concerns
associated with the water supply however the remainder of exceedances are related to aesthetic
parameters. Low level organic nitrogen exceedances were initially observed within Well #1 but the overall
nutrient content of the water decreased with increased pumping/dewatering of the well. Given that Well #2
did not show elevated organic levels, surficial impacts within the well are not anticipated.

Summary

Results of the water quality sampling (February 23, 2016, November 9, 2022 and July 20, 2023) indicates
that the water quality is consistent and has remained relatively unchanged. The following table summarizes
the ODWS AO and/or MAC exceedances.

Table 4.4. Summary of Parameters of Concern (2016, 2022, 2023)

Tt | e Caample. Jul. 20, 2023
ODWQS - . . Sample
Parameter (m (/DL MECP D-5-5 Concentration Concentration ple
g/L) Concentration
(mgiL) (mglL) (mglL) (mglL)
Well 1 — 1.78 to 0.095 Tap2 - 1A — 3.530
Iron 0.3 (A0) 5 Well 2 - 0.278 to 0.325 Tap2 - 1B — 3.640 0.606
. 200 (AO), Well 1 - 35.8 to 30.9 Tap2 - 1A - 30.7
Sodium 20 (MAC) 200 Well 2 - 20.5 t0 19.3 Tap2 - 1B —31.2 35.1
Hardness (as Well 1 — 230 to 265 Tap2 - 1A - 275
CaCOy) 100 (OG) 500 Well 2 — 264 to 286 Tap2 - 1B — 284 Not tested
Well 1 — 0.054 to 0.026 Tap2 - 1A — 0.064
Manganese | 0.05 (AO) 1 Well 2 — 0.028 to 0.034 Tap2 - 1B — 0.068 0.410
Organic Well 1-0.14t0 0.16 Tap2 - 1A-0.10
Nitrogen 0.15 (A0) No Value Well 2 - 0.08 to 0.06 Tap2 — 1B —0.20 Not tested
i 5NTU Well 1 — 38 t0 2.5 NTU Tap2 - 1A — 36 NTU
Turbidity (NTU) | A0 0G) SNTU Well 2 — 7 to 4.4 NTU Tap2 - 1B — 41.1 NTU 2.5

Exceedances of applicable standards are shown in bold texts.

AO- Aesthetic Objective — AOs are established for parameters that may impair the taste, odour or colour of water or which may interfere with
good water quality control practices.

OG - Operational Guideline — OGs are established for parameters that, if not controlled, may negatively affect the efficiency of treatment,
disinfection and distribution of the water.

MAC — Maximum Acceptable Concentration — The MAC is established for parameters which when present above a certain concentration, have
known or suspected adverse health effects.

Treatability Limit MECP D-5-5 - Maximum Concentration Considered Reasonably Treatable (MCCRT)

The above summary table indicates that there are parameters of concerns that exceeds the applicable
drinking water guideline standards but are below MCCRT limits or the limits for reasonable treatment which
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means the exceedances are treatable and can be lowered with reasonable treatment options if required.
Iron, high hardness and manganese are in the groundwater and appear as background elements in the
groundwater in the region, because of the aquifer composition. Hardness is above the operational guideline
limits (normal and historical trend) but below MCCRT limits. If left untreated the water may affect the
treatment and filtration system. High hardness may cause scaling. Sodium and organic nitrogen are most
likely originating from winter salt application and agricultural (fertilizer application) land use.

The following provides additional discussion regarding water quality:

e Sodium: Low level sodium identified within the drinking water is above the ODWS health related
concentration of 20 mg/L that can cause issues for persons on low salt diets. The concentrations
of sodium detected during previous analysis (February 23, 2016 and November 9, 2022) and recent
analysis (July 20, 2023) are consistent and above the health related standards. The results of July
20, 2023 groundwater sampling and analysis indicates sodium concentration to be 35.1 mg/L which
is above the health related criteria and is consistent with previous sampling results.

e Hardness: Hardness levels are above the ODWS and noted to be consistent over time. Given that
the levels range from 230 to 286 mg/L, the hardness does not hamper the potability of the water.
In general water of hardness up 60 mg/L is considered soft, 61 to 120 mg/L moderately hard, 121
to 180 mg/L hard and more than 180 mg/L is very hard. Elevated hardness can cause scaling
deposits and can form scum when mixed with soaps.

e Turbidity: Turbidity levels are above 1 NTU, which is an operational guideline for the operation of
ultraviolet treatment systems designed to remove bacteria. During pumping tests of Wells 1 and 2
in 2016, the turbidity value detected was higher then the AO value initially but over time the turbidity
was reduced to below AO level of 5 NTU. During November 9, 2022 sampling of groundwater,
turbidity was detected between 36.0 to 41.1 NTU. The reason may be attributed to inadequate
flushing of the water in the system and stagnant condition of water over an extended period of time.
During July 20, 2023 sampling event the plumbing system was flushed for about an hour and the
turbidity was 2.5 NTU. This suggests that the high turbidity detected during November 22, 2022
sampling event was the result of inadequate flushing of the water supply plumbing system.

e Iron: Iron levels were detected to be above the ODWS criteria at both wells at various stages in
pumping. In Well #1, the iron levels decreased from 1.78 to 0.095 mg/L whereas the levels
increased from 0.278 to 0.325 mg/L within Well #2 during pumping test. Iron was detected at 3.5
to 3.6 mg/L range during November 9, 2022 sampling (Tap2-1A and Tap2-1B). The iron
concentration in July 20, 2023 raw groundwater sample was detected at 0.606 mg/L. The variable
iron concentrations may be a function of system flushing. Elevated iron can cause staining of
fixtures but can be treated, as discussed in Section 4.3.7.

e Manganese: Manganese was detected slightly above the aesthetic objective limit (0.05 mg/L) of
ODWS but was below MCCRT limit (1 mg/L) . The exceedances were noted in 2016, 2022 and
2023 sampling rounds. The oxidized form of manganese in groundwater causes dark brown or
black stains. Elevated manganese can be treated as discussed in Section 4.3.7.

4.3.7. Treatment Systems

Based on the above-noted water quality data, sporadic aesthetic related exceedances were identified in
the groundwater samples collected from the on-site test wells. Even though the aesthetic exceedances will
not cause any health-related concerns, they can still hamper the colour and taste of the water. It is also
noted that turbidity was noted below 5 NTU but above 1 NTU, which can be considered a health related
criteria for water going through UV treatment.
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e Cartridge Filter:

o Would be used to lower the turbidity to acceptable levels below 1 NTU, if required for treatment.
Treatment systems may be required if the sites (depending on their final usage) are defined as
designated facilities and/or small drinking water facility.

o Used as pre-treatment for the use of UV units to ensure that turbidity levels are below 1 NTU,
if UV systems are to be installed in the event that bacteria are present in the future and/or it is
required as part of the required / recommended treatment system.

e Softener:

o Lowers water hardness to acceptable levels, which minimizes scaling of the water in the water.
It can also be used to treat low level iron and other metals, however, that is not its intended
use. Reduction of water hardness to a particular level may also be necessary as a pre-
treatment criteria for certain UV units.

e Chemical-free Iron Filter:

o Lowers elevated iron concentrations to aesthetic levels if the elevated iron and manganese
levels persist.

e Point of use reverse osmosis

o Can be placed under a tap (to be used for drinking purposes) to lower sodium levels below 20
mg/L for persons on low salt diets.

e Carbon Filters

o Can be used to reduce the organic nitrogen level of the water, if the organic levels do not
decrease as expected.

¢ Reverse osmosis
o Can be used to treat for elevated concentrations of manganese and iron also.

Based on the above, it is our understanding that the facility can be characterized as a small non-municipal
non-residential building which is regulated under Ontario Regulation 318/08, which is now governed by the
local public health unit. Therefore, it is understood that the public health unit will likely require a risk
assessment of the facility once the water distribution system is installed to review the water treatment
systems and water sampling schedules during the operation of the facility. The treatment system will be
designated to lower the aforementioned aesthetic parameters.

[ £

Y “ex



EXP Services Inc.

Humanics Universal Inc..

Hydrogeology & Terrain Analysis Report
3400 Old Montreal Road, Ontario
OTT-00229886-A0

October 6, 2023

5.0 Sewage Disposal

5.1. Site Sensitivity
5.1.1. Background

The current City of Ottawa Guidance Se (Procedure D-5-4) indicates that development may not be
permitted on exposed bedrock, highly conductive soils (cobbles, gravel, coarse sand) and in areas with thin
soil cover. It is considered that such a site would be characterized as being hydrogeologically sensitive.
However, a specific soil thickness and/or maximum hydraulic conductivity is not specified and it is up to the
proponent to establish the appropriate soil cover characteristics to accommodate a private residential
development.

To establish the thickness of sufficient soil on a site in deeming it is not sensitive, EXP refers back to prior
discussions with local health units and our professional experience. Based on prior discussions with the
health unit on other similar developments, it was determined that a soil thickness of 30 cm of native soil is
required to accommodate a septic system to 1) provide a proper buffer below the underlying septic field
bed and 2) provide sufficient soil for downgradient nitrate dilution prior to entering the bedrock and/or
migrating off property. The local conservation authorities have also been referring to a required soil
thickness of 2 m based on O.Reg. 511/09 and O.Reg. 153/04.

The soil thickness at the site extends beyond 30 m from ground surface, therefore, there is no concern
regarding site sensitivity associated with short circuiting of septic effluent or surficial water to the aquifer.
This is confirmed via the drilling of the test wells for drinking water purposes as well as the installation of
boreholes along the ravine.

Once one has established that sufficient soil thickness is present, a review of the soils is required to ensure
that the overburden is not highly permeable and prone to short-circuiting of septic effluent to the bedrock
aquifer.

5.1.2. Work Program

The work plan consisted of assessing the nature and distribution of overburden materials on the site through
the construction of 12 test pits on the site. The test pits were excavated across the subject site to determine
the general soil conditions at the site as part of the geotechnical assessments and septic suitability
assessment. Samples were collected from the different soil horizons for further laboratory grain size
analysis. All soils were logged for soil type, colour, moisture, and sample number. The locations of the
boreholes and test pits are shown on Figure 2 (Appendix A) and descriptions of the materials encountered
are presented in Appendix E.

5.1.3. Bedrock Groundwater Impact Assessment

To proceed with the development, the soils at or near the ground surface have to be assessed to determine
if they are suitable for the construction of septic field beds. This assessment included:

e Assessing the soil stratigraphy from 12 test pits on the site;

e Collecting and submitting two soil samples from the surficial soil layers on the site (i.e. surficial 1
m) to assess hydraulic conductivity and T-times;

e Installing piezometers in select wells for the purpose of measuring the water levels to determine
general overburden water levels for determining in-ground versus raised beds;

-
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e Determining a hydraulic conductivity of the various soil type layers (samples of silty sand with
traces as well as the silty clay layer).

The majority of the site is described as having 0.2 m to 0.3 m of topsoil over 1 to 1.5 of silty sand throughout
the entire portion of the site to the south of the ravine but north of the hydro corridor. This layer of soil was
then underlain by thick layer of silty clay which was documented through the test pit, borehole and well
drilling program to extend to depths in the order of 30 m from surface. The silty clay was observed within
each test pit and considered to be consistent within this portion of the property. It is understood that the
thickness of the silty clay is lesser within the ravine portion compared to the other portions of the site.

Grain size analysis was conducted on the soils to determine the isolating properties of the soil to determine
the potential for short circuiting of septic effluent into the bedrock formation while also assessing the
suitability of the soils for septic systems. The sand cover on the site was assessed through the soil samples
collected from TP1-SS1 and TP9-SS1 was determined to have a hydraulic conductivity of 8.1x103 to 102
cm/s. This sand material is consistent through the proposed development portion of the site. This is
representative of soils within the surficial 1 m of soil.

Conversely, a sample of soil collected from TP2-SS2 is considered to be representative of the soils below
the sand layer where the materials begin to shift to more of a defining clay layer. The soils were submitted
for a grain size and it was noted that the 98.6% of the soils pass the 0.075 mm pore size. As such, the
majority of the material would be characterized as a silt and/or clay. Based on the visual observations and
field test in the soil, the soils are characterized as silty clay and likely have hydraulic conductivity in the
order of <107 cm/s. These soils are consistent for over 20 to 30 m in depth, thus providing sufficient buffer
between the proposed septic systems and the underlying bedrock aquifer.

Based on the soil thickness (30m) as well as the type of soil (silty clay), there are no concerns regarding
the short circuiting over surficial water and/or septic effluent to the bedrock groundwater supply.

Understanding that the soils and site conditions do not provide a concern for infiltration / short circuiting of
septic effluent, one can proceed to assess the septic sizing. Understanding the variability in the hydraulic
conductivity of the soils throughout the site based on clay to the east or gravelly sand with some silt, exp
provided three differing soil classifications that describe the site.

Overburden groundwater levels can also impact the installation of a septic field bed (i.e. raised vs in-
ground). As such, static water levels were measured from three locations on the site. The water levels were
measured to be between 1.48 to 1.72 m from ground surface. Given that field bed and the associated tiles
required dry soils to depth of 0.9 m from ground surface, the existing water levels are not considered a
concern at this time.

Septic System Sizing — Class IV

Based on the information collected from the test pits excavated at the site, the dominant soils on the site
are described as a sand material beneath the surficial topsoil, generally extending to depth of 1.2 to 1.4 m
from surface. These sandy soils displayed hydraulic conductivities ranging from 8.1x10-3 to 102 cm/s. This
would result in a T-time ranging from 1 to 20 min/cm. Below this layer, the soils shifted to a silty clay with
hydraulic conductivities of <107 cm/s, and thus having a loading rate likely exceeding 50 min/cm.

At initial stage, the sizing of the septic system that was considered to be preliminary in nature and intended
to provide an estimate on the size/area required for the septic system required for the sanctuary /
educational centre. The size of the sewage system envelope for these lots is based on Section 8.7.5.2 of
Part 8 (sewage systems) of the Ontario Building Code.

The septic system will be designed to accommodate a total cumulative sewage flow of 4,600 L/day. For a
daily design flow in excess of 3000 L/day, the surface area of the filter bed shall not exceed 50 L/m2/day.
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The loading area is the area required to move the treated effluent out the filer media and into the underlying
native soils, and is based on the loading rates noted in the OBC, which are based on the ability of the soil
to absorb the applied effluent, and specifically the underlying soil's percolation rate. The required contact
area (stone area) is:

A1 =4600/50 =92 m?
e  The minimum number of filter beds is 92/50 = 1.8 (Rounded up to 2)

Therefore 2 filter beds each a minimum of 46 m?is required. The distribution piping for each bed will consist
of 10 runs of 5m long piping @ 1.2m o/c separated by 5m between beds. The two beds will sit on an
extension of the filter medium, based on the required area:

A2 = QT/850:

A>=Q *20/850

A2 =4,600*20 /850 = 108.2 m?
where: ..........

Q = daily sewage flow in litres
T = soil percolation time (min/cm)

The loading area is the area required to move the treated effluent out of the filter media and into the
underlying native soils and is based on the loading rates noted in the OBC, which are based on the ability
of the soil to absorb the applied effluent, and specifically the underlying soil’s percolation rate. The required
loading area for a native soil with a percolation rate of between 1<T<20 min/cm and a loading rate of 10
L/m?/day is:

e Loading Area (fxe): Az3=Q /10
Az = 4,600/ 10 = 460 m?
where:

As= area of contact of the stone layer in m?
Q = daily sewage flow in litres

The distribution piping, as noted above, will be spaced at a 1.2m offset, with 0.8m outside buffer. For a
raised filter bed, the distribution piping will be evenly distributed over the surface areas of the filter medium
(Area A1) with 10 runs at 5m each (1.2m spacing), and 5m between beds. This yields two filter areas each
10m x 5m = 50 m? each or 100 m? for two (2) beds.

The total combined contact area (which includes the mantle is 15 m x 28 m = 420 m2. The following
summarizes the filter bed dimensions proposed:

Surface area of filter media, A1 = 2 @ 10m x 5m =100 m? (92 m? required)
Extension of base filter area, Az = 2@6.6x10=132m?2 (108.2 m?required)
Loading area, Az = 15m x 34m = 510 m2 (460 m?required)

The material specifications for the filter sand shall be clean sand meeting OBC 8.7.5.3(3), specifically the
sand particles ranging in size between the limits of:

'y
e

20 “eX P



EXP Services Inc.

Humanics Universal Inc..

Hydrogeology & Terrain Analysis Report
3400 Old Montreal Road, Ontario
OTT-00229886-A0

October 6, 2023

a) An effective size of 0.25mm with a uniformity coefficient of not less that 3.5,
b) An effective size of 2.5mm with a uniformity coefficient not greater than 1.5 and,

c) Uniformity coefficient not greater than 4.5.

The provider of the sand must ensure that the sand meets this requirement through grain size analysis
performed within the last six months of installation of the filter bed system

Partially to Fully Raised Beds

Based on the test pit program conducted on site, fully raised beds are not anticipated at the current time
Sand was consistently identified to depths beyond 1 m from surface and static water levels were observed
to be below 1.48 m from surface.

However, there is the potential, depending on the specific septic system location (where less sand and/or
slightly higher water table is present) and/or proposed technology to be used that the two field beds may
have to be raised slightly (0.1 to 0.2 m) above ground surface. This will be determined once the site is
appropriately graded the final sand thickness is determined.

Septic System Locations

The preliminary location of the septic system for the sanctuary building and educational centre is in the area
represented by TP1 through TP4 where surficial sand extends to depths of 1 to 1.4 m and groundwater is
in the order of 1.6 m from surface.

The location can be adjusted during the planning process, however must maintain the required separation
distances of 15 m from a well, 5 m from any proposed building structure and 3 m from the property line. It
is noted that the field bed should also be located a minimum of 15 m from the ravine.

New Technology

It is understood that the field beds for a Class IV sewage system required to handle the volume of sewage
from boarding and/or institutional complex can occupy large portions of the property. As such, consideration
can be given to investigate the potential installation of a Class VIl / tertiary system which would minimize
the level of effluent while minimize the are to be occupied by the field bed.

5.1.4. Updated Design Considerations

The initial septic system was designed to accommodate the Sanctuary and Education buildings with a total
cumulative sewage flow for these two buildings at 4,100 L/day. The design has been updated, based on
the comments from the City of Ottawa and RVCA, as revised and contemplated as Phase 1A and 1B plan.

Previously, the septic system as designed by GVE was based on 120-person (at 20 L/person/day for Public
Park with toilets only, Section 8.2.1.3 of the Ontario Building Code (OBC)) per day occupancy. However,
based on revised workplan and further comments from the RVCA (via email dated September 15, 2022)
the sewage flow rate was re-evaluated considering 50 people at the park onsite any day (public parks with
toilet only, Section 8.2.1.3.16a of the OBC) at 20 L/person/day (total 1,000 L /d) and 100 people at the
pavilion (Assembly Hall with food service, Section 8.2.1.3.2b) at 36L/person/day (total of 3,600L/d) the
reassessed flow rate is 4,600 L/day. The proposed sewage flows for Phase 1A and 1B are similar to the
initial septic system proposed for the development and the proposed flow is under 5,000 L/day for a Class
IV sewage system, as defined by the OBC.

'y
e

21 “eX P



EXP Services Inc.

Humanics Universal Inc..

Hydrogeology & Terrain Analysis Report
3400 Old Montreal Road, Ontario
OTT-00229886-A0

October 6, 2023

Because of the considerable thick clay layer (more than 30 m of clay at the locations of the wells) present
over the deeper bedrock aquifer where the drinking water wells for this site is completed there, is
insignificant risk of contamination from the septic system proposed at this site. The thick clay layer
encountered at this site will act as a protective barrier to migration of contaminants from the septic beds.
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6.0 Evaluation of Proposed Modifications

The approved Site Servicing and Stormwater Management Report for the Humanics Sanctuary was
prepared by EXP, (dated July 2017 (Revision 3, updated November 25, 2022). The approved Hydrogeology
and Terrain Analysis Report for the Humanics Sanctuary, prepared by EXP, is dated January 25, 2017,
was revised July 20, 2017 has been updated to a November 25, 2022 report and this current version of
October 6, 2023.

The initial septic system was designed to accommodate the Sanctuary and Education buildings with a total
cumulative sewage flow of 4,100 L/day for these two buildings. Previously designed septic system by GVE
was based on 120-person (at 20 L/person/day for Public Park with toilets only, Section 8.2.1.3 of the Ontario
Building Code (OBC)) per day occupancy. The design was revised based on the SPA review comments
from the City of Ottawa and the RVCA (via email dated September 15, 2022). The sewage flow rate was
re-evaluated considering 50 people at the park onsite any day (public parks with toilet only, Section
8.2.1.3.16a of the OBC) at 20 L/person/day (total 1,000 L /d) and 100 people at the pavilion (Assembly Hall
with food service, Section 8.2.1.3.2b) at 36L/person/day (total of 3,600L/d) the reassessed flow rate is 4,600
L/day. The proposed sewage flows for Phase 1A and 1B are similar to the initial septic system proposed
for the development and the proposed flow is under 5,000 L/day for a Class IV sewage system, as defined
by the OBC.

The completed water supply assessment (MECP D-5-5 procedures) indicates the yield rates as tested at
the two test wells varied between 27 litres/minute (LPM) in Well #1 to 45 LPM in Well #2. The required
minimum rate for a water supply well as per MECP D-5-5 procedures is 13.7 LPM and based on analysis
of a 3-hr peak water demand window the supply from Well #2 is adequate and may be considered as the
primary water supply well.

The construction under Phase 1A (Servicing and Grading Plan Phase 1A, Figure 5) has already been
completed. The areas built in this phase will not put any demand on water supply unless 1B structures are
built. The proposed Phase 1B (Site Landscaping Plan and Servicing and Grading Plan Phase 1B, Figures
4 and 6) includes construction of assembly hall and a public park and a workshop area and the construction

components are similar or less in scope than the previously approved reports and drawings.

In terms of construction dewatering requirements and assessments, it is anticipated considering the type
of proposed structures (workshop, pavilion, gazebos) the foundations are very shallow and will not be very
elaborate structures that may require deep and significant excavations for foundations. So dewatering is
not anticipated during construction and even if it is required it would be fairly easy to keep the pumping
volume at or under 50,000 litres/day registration threshold limit. Pumping under 50,000 LPD does not
require a registration or a permit.
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7.0 Conclusions and Recommendations

This investigation was completed and updated as per City of Ottawa Hydrogeological and Terrain Analysis
Guidelines (March 2021) and consisted of the following tasks:

¢ On-site hydrogeological conditions were originally investigated through the construction and testing
of two water wells. The wells were drilled on the subject property in February, 2016 by Air-Rock
Drilling Company in accordance with Ontario Regulation 903. The wells were drilled in the specific
locations proposed within the existing site plan design;

e Soil stratigraphy on the site was assessed through the completion of 12 test pits and two boreholes
(as part of a geotechnical investigation). Select test pits were then outfitted with piezometers. This
information was then used to assess the hydrogeological sensitivity of the site and the sizing for
the required septic systems

e Water quantity was assessed on the basis of six-hour constant-rate pumping tests conducted on
the wells and subsequent recovery tests (completed on February 23, 2016)

e Water quality was originally evaluated through chemical and bacteriological analysis of samples
collected at the beginning and end of each pumping test (in February 23, 2016);

e Water quality was reassessed by collecting and submitting raw groundwater samples for the
subdivision package (November 9, 2022) and for trace metals, volatile organic compounds, and
turbidity (July 20, 2023).

¢ Re-evaluation of the water demand based on the updated development plans design parameters.

Based on the results of this updated investigation, the following conclusions and recommendations are
presented:

e Two water supply wells were completed in the limestone bedrock at depths of 34.7 and 38 m
respectively, while extending through over 30 m of over overburden material predominantly
consisting of clay. Six-hour constant rate pumping tests followed by recovery tests conducted on
each of these wells indicate well yields at or in excess of the tested rates. The sustainable well
yield for Well #1 was rated to be 27 L/min. The sustainable well yield for Well #2 was rated to be
45 L/min;

e The pumping tests indicated very minor well interference within the aquifer during the pumping test.
The impacts within monitoring wells approximately 70 to 80 m away from each other throughout
the pump tests were less than 10 cm on the respective wells after the continuous pumping of the
wells for 6 hours. As such, cumulative well impacts on the wells is not anticipated to be significant.

e The updated water demand was determined to be 4,600 L/day. Based on a potential peak demand
of 3-hrs (time associated with service), the peak water demand would be in the order of 25.8 L/min.
This analysis was updated with an conservative scenario of considering a longer peak water
demand period of 6-hrs. This resulted in a peak demand of 44.1 L/min.

e This demand will be met by water supply from Well #2 which has a well yield of 45 L/min and thus
can effectively provide necessary amount of water for daily usage considering 3-hr peak demand
window;

e Based on pumping tests and analysis of test data the Well #2 may be considered as the main water
supply well for the site considering the intended use of the site;
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The construction of test pits and wells revealed that overburden materials is comprised of sand
layer ranging between 1 to 1.4 m deep followed by silty clay to depths of approximately 30 m.
Therefore, the surficial soils are suitable and can accommodate a septic system field bed.
Conversely, the silty clay soils below the sand provide the suitable protective buffer between the
septic effluent at surface and the bedrock groundwater aquifer below.

The existence of more than 30 m thick clay layer over the deeper bedrock aquifer where the drinking
water wells are set will provide adequate protection for the deeper bedrock aquifer from surficial
contamination specially from the septic pad on site.

The hydrogeological conductivity of the soils combined with the thickness of bedrock at the site,
suggest that the site is not hydrogeologically sensitive.

Based on the original February 2016 testing followed by updated sampling and analyses in
November 2022 and July 2023, it appears that the water quality over the long term is consistent
with hard and slightly mineralized water. Due to high sodium concentration, there is health related
concerns associated with the water supply for those on sodium reduced diets however the
remainder of exceedances are related to aesthetic parameters.

The following table summarizes the exceedances.

Treatability Feb. 23, 2016 Nov. 9, 2022 Jul. 20. 2023
o t ODWQS - Limit Sample Sample Concentration S'am’ple
arameter (mg/L) MECP D-5-5 Concentration (mg/L) et i
(mg/L) (mg/L) (mgiL)
Well 1 — 1.78 to 0.095 Tap2 - 1A - 3.530
Iron 0.3 (A0) 5 Well 2 - 0.278 t0 0.325 Tap2 - 1B — 3.640 0.606
. 200 (AO), Well 1 - 35.8 to 30.9 Tap2 - 1A-30.7
Sodium 20 (MAC) 200 Well 2 - 20.5 to 19.3 Tap2 - 1B - 31.2 35.1
Hardness (as Well 1 — 230 to 265 Tap2 - 1A - 275
CaCO,) 100 (0G) 500 Well 2 — 264 to 286 Tap2 - 1B — 284 Not tested
Well 1 —0.054 to 0.026 Tap2 - 1A -0.064
Manganese | 0.05 (AO) 1 Well 2 — 0.028 to 0.034 Tap2 - 1B — 0.068 0410
Organic Well 1 -0.14t0 0.16 Tap2 - 1A-0.10
Nitrogen 0.15 (A0) No Value Well 2 — 0.08 to 0.06 Tap2 — 1B — 0.20 Not tested
Turbidity 5 NTU 5NTU Well 1 - 38 to 2.5 NTU Tap2 - 1A — 36 NTU 25
(NTU) (AO,0G) Well 2 — 7 to 4.4 NTU Tap2 - 1B — 41.1 NTU :

Exceedances of applicable standards are shown in bold texts.
AO- Aesthetic Objective — AOs are established for parameters that may impair the taste, odour or colour of water or which may interfere with

good water quality control practices.

OG - Operational Guideline — OGs are established for parameters that, if not controlled, may negatively affect the efficiency of treatment,
disinfection and distribution of the water.
MAC — Maximum Acceptable Concentration — The MAC is established for parameters which when present above a certain concentration, have
known or suspected adverse health effects.
Treatability Limit MECP D-5-5 - Maximum Concentration Considered Reasonably Treatable (MCCRT)

Based on the above, apart from sodium there are no concerns regarding the quality and quantity of water
for the purpose of developing Phase 1B,. If the well and / or septic locations are to be altered from the
existing layout, they must be adjusted in accordance with the Ontario Building Codes.
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Based on the currently proposed site development plan approved as Phase 1B (assembly hall and public
park), it is our opinion that the facility should be characterized as a small non-municipal non-residential
water system. As such, the facility would be governed under Ontario Regulation 318/08 — Small Drinking
Water Systems. Understanding that the local Public Health Unit would likely require a site-specific risk
assessment once the buildings are constructed and the water distribution systems are installed, it is still
understood that regular water sampling programs for bacteriological parameters, nitrates/nitrites, etc. would
likely be required.

Construction dewatering is not anticipated based on depth of floor foundations and groundwater conditions
at the site.
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T Kg_g_%@gjﬂ@rs DO HEREBY CERTIFY that I am licensed to drill
’ = LR _

wells in the Province of Ontaric, and that I have supcrvised the dnlling of a well on the
propertyef ____ LFUMBNICS  UNIVERSAL
loesiedat _# D400 & LD Motept PxaAD, C_&_M

Lot/Plaxf No.) in the City of Ottawa (Geogrepluc.a“ Townsh:p of gy C umber vt

'riéoae | P 50535 sfp# Lot 1l

CERTIFY FURTHER that, I am aware of thie well drilling requirements, the guidelines,

CERTIFICATE OF WELL COMPLIANCE

recommendations and regulations of the Ministry of the Environment goveming well
mnstallations in the Province of Ontano, and the standards specified in any subdivision

agreemenlt and hydrogeological report applicable to this site and City Standards.

AND DO HEREBY CERTIFY THAT the said well has been drilled, cased, grouted

(cement or bentonite) as applicable and constructed in strict conformity with the

standards required.

Signed this _| deay of FEbP-uA;L\( Jdo\S

RocikDrilliag Coltd.

The Engineer on behalf of the landowner set out above Certifies that ha/ she has mspected
the well and 1t was constructed in accordance with the specifications in O. Reg.903, this

report and the Hydrogeological Report with regards to casing length and grouting
requirements. '

SIGNED this cay of

T W K CTL)*"S)
Engineer e i IO'QC?O_,

* Ve \\-L
VS Y
\v, ® :\)
\/ .
. \ f/
WYY
Shaping our future together = /
P
Ensemble, formons notre avenir Clty of OTtawa Vitle d'Qtlawa 2 0 O 1
(lient Sarvice Cantra Centre de service -
_ P28} Viraria Stropr R242. rue Victaria of Voluntewrs

Tiana's
Y Cemawa) BN KDA 2P0 Onawa, OM  KOA 290 AnCAs e




’f*bOntario Ministry of \ Tag#:A199907 i5eow Well Record
the Environme ~ Regulation 903 Ontario Water Resources Act
Measurements recorded in: [ Metric ﬁlmpenal A198607 Page of
Well Owner’s Information
First Name Last Name / Organization E-mail Address | O] Well Constructed
by Well Owner

Humanics | i.n'pggﬁ?a! |
Mailing Address (Street Number/Name) ’ unicipality Province | Postal Code Telephone No. (inc. area code)
- ; l ] | 1
Well Location 9

Address of Well Location (Street Number/Name) "Township Lot | Concession

qumm—ma@ad—g 1

County/Disfrict/Municipality City/Town/Village Provmce B Postal Code |
| Ontario BEEEE

Fat.y i |
W@%ﬁ@@ﬁ@ﬁ@kﬁﬁﬁ Ncrthing Munimct Number | Other
NAD | 8[3| log | _epanign | £0R 55 ettt &
= 12

Overburden and Bedrock Materials/Abandonien Sealing Record (see instructons on the back of this form)

General Colour \ Most Common Material \ Other Materials ! General Description Fmgenthmi_
Grey Clay . ' 0! gg’
Gravel | : as ‘o0’
Grey | imestone ‘ 100" 114 ¢

* D» Net Qe VooonD 2 SN & G

g«"\"N*’ 2 & (e=3) |

Annular Space Results of Well Yield Testing
Depth Set at () Type of Sealant Used Volume Placed After test of well yield, waterwas: || Draw Down Recovery
From To (Material and Type) (m¥ED [ Clear and sand free Time | Water Level | Time | Water Level
; — Other, spe (min) (m/t) (min) (m/m)
12 | 102" Neatcement : 125 Lot vy . :
: pumping discontinued, give reason: r ‘r
: B i : o | 85.1
102 | 0 | Bentonite slarry < o 284 Leve| SS7
: ! aa.4] ’ 70
Pump intake set at c’m@)
2 50.1} 2 4.8
an - 3 3
Method of Construction Well Use Pumping rate(imiy @ G 53.6 B0.7
[J Gable Tool [Opiamond | [J Public [J Commercial ] Not used 10 _ 4 5584 57.2
O Rotary (Conventional) [ Jetting >Q_Domesh’c O Municipal O Dewatering Duration of pumping .
[J Rotary (Reverse) [ Driving [ Livestock [0 Test Hole O Monitoring || —4 hrs Fosra i 5 58.7 5 53.8
ring O Digging O irrigation [ Cooling & Air Conditioning Final water;level end of pumping (m/) 10 10
ir percussion O Industrial i ; 85.4 44
: ; g5 4
LlOten speciy | [J Other, specity it flowing give rate (imin / GPV) 15 go1| 15 307
Construction Record - Casing Status of Well S
- . 20 74 | 20 an
Inside Open Hole OR Material Wall Depth (m/t) K‘_Nater Supply Recommended pump depth (mAD ]
Diameter | (Galvanized, Fibreglass, | Thickness [ Replacement Well : 25 25
(e Concrete, Plastic, Steel) (cmvin) From To [ Test Hole 75 375
0 . « ‘ O R::harcge Well RecomPnded pump.rate 30 30
él] 4" steat 488 3+2 112 °p Vi (/min /. 75.6 374
10
« t Observati 2 . 40 40
£ 9?4,452@ e |4 |0 Srerkinng andior | [Well production (Vi /GER) 79.3 373
0 Atteration 40 - evg| 0] 59w
(Censtruction) Disinfected? o
M ' lng0 r
[J Abandoned, [}q‘es L No 60 | g5 1 371
- Insufficient Supply =
Construction Record - Screen [] Abandoned, Poor Map of Well Location
Outside Material Depth (m/f) Water Quality Please provide 2 map below following instructions on the back.
Diameter 5 . Slot No.
(Plastic, Galvanized, Steel) Fi T [J Abandoned, other,
kg : 75 LT ey # 3400 OLD
—— [ Other, specify ’&
] - vyl
Water Details Hole Diameter = é"
Water found at Depth |Kind of Water: [ JFresh wqmested Depth (m/) Di:rn;fter = - e 'U
F
l{ 4(— (m@DGas DOiher‘ specify Ll L fomir) \@A
Water found at Depth |Kind of Water: [_]Fresh [_]Untested . L 3y
(m/f) [ Gas | [ Other, specify . ; i I“, 'o/::
Water found at Depth [Kind of Water: [ JFresh []Untested 442 444l £ @ U
(mM) [ Gas | [[]Other, specify $
Well Contractor and Well Technician Information
Business Name of Well Contractor Well Contractor's Licence No.
Air Rork Drilling Co_Ltd 141@
Business Address (Street Number/Name) Municipality Comments:
8858 Franktown Road, RR# Richmeond
; ] =D0 NOT SET PUMP PAST 80 FEET =
Province Postal Code }Business E-mail Address
ON | KQAfZZQ I‘ ‘ air-roeck@sympatico.ca Well owner's |Daie Package Delivered Ministry Use Only
Bus.Telephone No. (inc. area code) |Name of Well Technician (Last Name, First Name) g’;"d”‘;‘;:"“ | | Audit NoZ7
oo oo | delivered i - 202745
: b H ramy Date Work Complete
Well Technician's Licence No. |Signafure of Technlaan and/or Contractor|Date Slﬁu‘?g.ed o 29 ﬁes
T3532 ! @ 2 | | c | D No § | 2|{3-!6| & ?_ ‘1 Received

=y
0506E (2007/12)  ® Queen’s Prihter for Ontario, 2007 > ——— MIHIS"I’Y s Cooy
= = Ly



((@ttawa

eSS au Em“erg_h DO HEREBY CERTIFY that [ am licensed to drill
wﬂ in the Province of Ontaric, and that T have Sﬁpcw?scd the dnlling of a well on the
propertyof ____ErUumAICS  UNIVERSAL
locstedat _H D400 £ LD MorTh esaD, Cy MP)MT

Lot/Plan Me ) in the City of Otiawa (Cearraphical Townsh p of S C umberievol

4 Cove | Prand 50535 sfi 4 Lot 1hl

CERTIFY F URTHER that, T am aware of the well drilling requirements, the guidelines,

]

CERTIFICATE OF WELL COMPLIANCE

recommendat.ons and regulations of the Ministry of the Environment govemning well
mmstallations in the Province of Ontario, and the standards specified in any subdivision

agreement and hydrogeological report applicable to this site and City Standards.

AND DO HEREBY CERTIFY THAT the said weil has been drilled, cased, grouted

(cement or bentonite) as applicable and constructed in strict con formity with the
standards required.

gL
Signed this J ‘ : day of FE&UJ’:L\( 50 S

The Engineer on behalf of the landowner set out above Certifies that he/ she has inspected
the well and it was constructed in accordance with the specifications in O.Reg.903, this

report and the Hydrogeological Rﬂport with regards to casing length and grouting
requirements.

SIGNED this day of

s | (TWET)
Engineer s i quc?{)é,

o Yo .k N
19

i & >lJ/
Shaping our future together = '/9/
Ensemble, formons notre avenir » L
r B sty of Oawa Yite d'Qtlawa = O 9 1
Client Service Centre Centre de service

P ——
_ P24 Virreria Serept R242, me Victaria : L i
U Cozawal 0N KA 2P0 Onaws, OM  KOA 2P0 Apoas MmO




My

Well Contractor and Well Technician Information

([N

1 Ontario  Mristr of v Tag#:A199806 5eom Well Record
the Environment Regulation 903 Ontario Water Resources Act
) A199906
Measurements recorded in: [ Metric Mmp‘enal Page of
Well Owner’s Information !
First Name Last Name / Organization E-mail Address | O Well Constructed
Humanics Universal i | by Well Owner
Mailing Address (Street Number/Name) Municipality [Province | Postal Code | Telephone No. (inc. area code)
601 Brookbridge Crescent Orleans | ON | | k4AMze | |01 11|
Well Location
Address of Well Location (Street Number/Name) | Township Lot | Concession
34040 Old Monireal Road Cumberiand Si147| 1
County/District/Municipality City/Town/Village Province | Postal Code |
= , i Ontario | | | | | ||
UTM Coordinates | Zone | Easting Northing { Municipal Plan and Sublot Number Other
no 813 18 | 474408 | | spdoiss | | soRSIS gk § s s
Overburden and Bedrock Materials/Abandonment Sealing Record (see instructions on the back of this form) :
General Colour Most Common Material Other Materials ‘ General Description Fmae?ﬂ"’ ‘:m‘%?
Grey Clay 0 103°
Gravel 103 105 ¢
Grey Limestone 105 ' 128 7
|
7 = P —
L
¥ Do Neg Sex l./uuﬂ(\P DL ey VO et
=+ i
® T | (TusT)
Annular Space Results of Well Yield Testing
Depth Set at (mg> Type of Sealant Used Volume Placed After test of well yield, water was: Draw Down Recovery
From To (Material and Type) (D [ Clear and sand free Time | Water Level | Time | Water Level
125° | 115’ Neat cement 12.5 L] Other, specity _paot peqpap™™| MM |(mn)| M7
— : Static Io
- If pumping discontinued, give reason: (4
115 ¢ 0 | Bentonite slurry 284 3 Leva| 3L°2 374
1 376 1 36.9
Pump intake set at (m¢p 5 a7.8| 2 38.7
f £0 ; :
Pumpi i 3 378| 3 387
Method of Construction Well Use Nmping TRt (i £
O Cable Tool [ Diamond [ Public 0 Commercial [ Not used — 20 : 4 378 4 28.8
[J Rotary (Conventional) [J Jetting omestic O Municipal [ Dewatering uration of pumping 3
[ Rotary (Reverse) [ briving [ Livestock ] Test Hole [ Monitoring || —4 hrs+ g min 5 378 5 36.6
?ﬁng . [ pigging S Im’gatic?n [0 Cooling & Air Conditioning Final water llevel,end of pumping (m#) a7 8| 10 265
ir percuss:9n Industrial ] 378
L] Other, spacity [ Gther, speciy If flowing give rate (Vmin / GPM) 15 37.7| 15 5.5
Construction Record - Casing Status of Well R7C
20 20
Dlnside Open Hole OR Material Wall Depth (m/f) ater Supply Recommended pump depth (mi 377 364
iameter | (Galvanized, Fibreglass, | Thickn it
[ Concrete, Plastic, Steel} | (i From To g ?:g:f:l:e” el g ‘o’ 25 37.7| 25 364
T Recomrmiended pump rate
é‘f@-“ Steel 188 +2/ 425/ | O Recharge well (vimin /GPRS b 30 37.8| 30 38.3
7 7 Oo Well 20 - al
é-,“ Open Hoie 125 128 | [J Observation andlor | [Well production (i 7D 37.8 353
Monitoring Hole
[ Atteration Je 2 50 37.8| 50 358.3
(Construction) Disinfected? N =
O Abandoned, e [INo 60 37.8 L 60 36.3
Insufficient Supply =
Construction Record - Screen [ Abandoned, Poor Map of Well Location
Outside Material Depth (m/f) Water Quality Please provide a map below following instructions on the back.
Diameter . : Slot No. Al
(emiin) (Plastic, Ga'@' Steel) E Ta O s'::;\;;ned, other,
D e m— ¥ 240 OLD
= Other, specify
il
Phan TRERL ReAD
Water Details Hole Diameter .
Water found at Depth|Kind of Water: []Fresh 1%lntested Depth (mAf) Diameter
G ‘ ; m From | To (crdin) Y
‘o‘l‘b (mAgD ] Gas| [ Other, specify
Water found at Depth |Kind of Water: [ |Fresh []Untested n! 128 a3/ . /
(m/) ] Gas | []Other, specify I NS ‘(“:T’
Water found at Depth|Kind of Water: || Fresh []Untested 125 126| = N
(m/f) []Gas| []Other, specify 3

Business Name of Well Contractor

[Well Contractor's Licence No.

Air Rock Drilling Co. Ltd. | 119 | |
Business_Address (Street Number/Name' Municipality Comments:
6650 Franl-é:own Road, R?Rﬁiﬂ Richmond * DO NOT SET PUMP PAST 20 FEET =

Province Postal Code |Business E-mail Address 1

ON ;K{;}A‘ﬂﬂ | | air-rock@sympatico.ca Well owner's | Date Package Delivered Ministry Use Only

sz — 5 information n

Bus.Telephone No. (inc. area code) |Name of Well Technician (Last Name, First Name) :Dackage ) i Audit NoZ7
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Tebla #5 (OTENGOI1S446C)

Propossd Subdivision Davalopmant

Lozl Wil Recard Summery
Dacember, 2008

MOE Well Numbe Lot Wiater found] Well Dia.| Estimated [Pumping Ratel Duration [Stafic Levell Pump Level| Well Depth]  Type Available |Specific Capacity) Transmissivity Potential 20 Y
{m} (m) | Storativity|  (miday) {days) {m) {m} (m) Drawdown {m) {m2/day) (mday} Yield (m3/day}

12910 471500 5040600 & 25.91 0.05 0.00001 54.500 0126 10.671 18.293 25915 Bedrock (L} 15.24 7.15 11.40 71.87

12907 471640 5040550 & 6.77 0.12 0.00001 54.500 0.042 6.707 7.7 17.073 Bedrock (L} 10.37 89.38 139.83 566.89

12908 471800 5040150 ] 4.15 0.05 0.00001 54.500 0.083 10.876 15.244 34.146 Bedrock (L) 23.17 1277 20.54 167.40

14516 472062 5039741 1 6 21,34 0.15 0.00001 43.600 0.083 12,185 12,195 21.34 Bedrock (L} 8.15 na na na

12312 471260 5040200 1 rd 22.26 0.05 0.00001 58.850 0.083 7.927 15244 22,256 Bedrock (L} 14.33 818 12.88 G9.44

193 471588 5032099 1 7 38.11 Q.1 0.0000 48.050 0.042 15.244 86.366 88.415 Bedrock (L) 7347 .70 0.78 19.98

2311 471610 5040010 1 T 31.10 0.0 0.0000 43,600 0.083 7.927 9.244 31.098 Bedrock [L) 23.17 5.86 8.21 70.12

§162 470685 040299 1 8 36.59 0.1 0.0000 163.500 0.042 13.110 0.488 36.585 Bedrock (SL) 23.4 6.4 12.61 12034

2443 470750 040570 8 85.37 0.0 0.0000 43,600 0.083 4.573 0.671 £5.366 Bedrock {L) 50.79 7.15 1119 231.81

12914 470750 040250 8 4543 0.07 0.0000 27.250 0.083 14.024 6.768 45 477 Bedrock (L) 31.40 9.8 1521 170.15

12917 470750 040300 8 32.01 0.05 0.0000 43.600 0.083 9.756 19.244 32.012 Bedrock (L) 2226 7.94 1247 96.80

12918 470800 5040380 8 36.59 0.05 0.0000 43.600 0.083 9.146 15.244 36.585 Bedrock (L) 27.44 715 11.18 99.35

12920 470850 5040200 1 -] 40.85 0,05 0,0000 £4.500 0.083 12.185 18.293 40.854 Bedrock (L) 28.68 8.94 14.11 139.27

12919 470750 5040200 1 8 36.89 0.05 0.00001 - - 8.537 13.720 36.890 Bedrock (L} 2835 - 6.59 60.22
Goemetric Mean 33.33 51.58 Q.07 9.78 16.82 35.45 24.23 8,22 11.78 107.43
Arithmetic Mean 35.95 56.60 0.08| 10.21 20.67 39.57 29.36 14.56 21.38 144.90
Maximum Value 85.37 163,50 .13 15.24 85,37 a8.41 80.79 89.38 136.83 566.89
Minimurm Value 16.77 2725 0,04] 457 7.32 17.07 0.15 0.70 0.78 +9.98]




exp Services Inc.

Humanics Universal Inc..
Hydrogeology & Terrain Analysis Report
3400 Old Montreal Road, Ontario

OTT-00229886-A0
January 25, 2017 - revised July 20, 201 - Updated November 25, 2022 - Updated September 28, 2023

Appendix C:
Pump Test Data
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Displacement (m)

O. \\\\H‘ \\\\H‘

1. 10. 100.
Adjusted Time (min)

1000.

TW1 DRAWDOWN

Data Set: P:\..\Agtw2_SD.aqt
Date: 03/24/16 Time: 08:44:16

PROJECT INFORMATION

Company: exp Services Inc.
Client: Humanics Universal Inc
Project: OTT-00229886-A0
Location: 3400 Old Montreal Road
Test Well: TW1

Test Date: February 23, 2016

AQUIFER DATA

Saturated Thickness: 25. m Anisotropy Ratio (Kz/Kr): 1.
WELL DATA
Pumping Wells Observation Wells
Well Name X (m) Y (m) Well Name X (m) Y (m)
TWA1 0 0 o TW1 0 0
SOLUTION
Aquifer Model: Confined Solution Method: Cooper-Jacob

T = 6.055 m2/day S =0.03154
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Displacement (m)

0.1 L] L] L1
100. 1000. 1.0E+4 1.0E+5

Time, t/r2 (min/m?2)

TW1 PUMP AND RECOVERY TEST

Data Set: P:\...\tw2 - recovery.aqt
Date: 03/29/16 Time: 08:27:36

PROJECT INFORMATION

Company: exp Services Inc.
Client: Humanics Universal Inc
Project: OTT-00229886-A0
Location: 3400 Old Montreal Road
Test Well: TW1

Test Date: February 23, 2016

WELL DATA
Pumping Wells Observation Wells
Well Name X (m) Y (m) Well Name X (m) Y (m)
TWA1 0 0 o TW1 0 0
SOLUTION
Aquifer Model: Confined Solution Method: Theis
T  =12.67 m?/day S =7.499E-6

Kz/Kr

1. b =25.m




OTT-00229886-A0
Pump Test on Well 1

Pump Test Conducted on February 23, 2016

Pump Depth 27 m

Pumping Test

Recovery Test

Water
Running Levels Drawdown
Time (min) (m) (m)
Pumping Rate 27 L/min
0 10.59 0
1 12.80 2.21
2 13.09 2.5
3 13.27 2.68
4 13.43 2.84
5 13.51 2.92
10 13.69 3.1
17 13.75 3.16
21 13.78 3.19
32 13.83 3.24
40 13.84 3.25
52 14.57 3.98
60 14.65 4.06
Pumping Rate 25 L/min
70 14.93 4.34
80 15.04 4.45
90 15.07 4.48
120 15.19 4.6
150 15.28 4.69
180 15.28 4.69
210 15.24 4.56
240 15.15 4.49
270 15.08 4.43
300 15.02 4.36
330 14.95 4.29
360 14.88 4.29

Recovery
Time Running Time | Water Levels Residual
(min) (min) (m) Drawdown (m)
0 360 14.88 4.29
0.5 360.5 13.95 3.36
1 361 12.08 1.49
4 364 11.88 1.29
5 365 11.66 1.07
6 366 11.57 0.98
8 368 11.45 0.86
10 370 11.41 0.82
15 375 11.38 0.79
20 380 11.37 0.78
30 390 11.35 0.76
40 400 11.35 0.76
50 410 11.35 0.76
60 420 11.34 0.75
120 480 11.33 0.74
Time (min) Parameters
Free Chloirne | Total Chloirne| Turbidity (NTU)
40 0 0 32.4
120 32.6
180 11
240 2.75
300 8.91
360 0 0 6.52

Monitoring Well Data

Time (min) | Well 2
Pumping Test

0 11.01

60 11.03

120 11.05

180 11.06

240 11.07

300 11.08

360 11.08
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1, 10. 100. 1000.

Adjusted Time (min)

TW2 DRAWDOWN

Data Set: P:\...\test well 2 pump.aqt
Date: 03/24/16 Time: 08:41:48

PROJECT INFORMATION

Company: Exp Services Inc.
Client: Humanics Universal Inc.
Project: OTT-00229886-A0
Location: 3400 Old Montreal Road
Test Well: TW2

Test Date: February 22, 2016

AQUIFER DATA

Saturated Thickness: 24. m Anisotropy Ratio (Kz/Kr): 1.
WELL DATA
Pumping Wells Observation Wells
Well Name X (m) Y (m) Well Name X (m) Y (m)
TW2 0 0 o TW2 0 0
SOLUTION
Aquifer Model: Confined Solution Method: Cooper-Jacob

T=115.9 m2/day S =0.005247
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TW2 PUMP AND RECOVERY TEST

Data Set: P:\...\test well 2 recovery.aqt
Date: 03/29/16 Time: 08:28:23

PROJECT INFORMATION

Company: Exp Services Inc.
Client: Humanics Universal Inc.
Project: OTT-00229886-A0
Location: 3400 Old Montreal Road
Test Well: TW2

Test Date: February 22, 2016

WELL DATA
Pumping Wells Observation Wells
Well Name X (m) Y (m) Well Name X (m) Y (m)
TW2 0 0 o TW2 0 0
SOLUTION
Aquifer Model: Confined Solution Method: Theis
T  =108.3 m?/day S  =0.0159

Kz/Kr

1. b

24. m




OTT-00229886-A0

Pump Test on Well 2

Pump Test Conducted on February 22, 2016

Pump Depth 27 m

Pumping Test

Recovery Test

Water
Running Levels Drawdown
Time (min) (m) (m)
Pumping Rate 39-40 L/min

0 10.95 0
1 11.34 0.39
2 11.34 0.39
3 11.34 0.39
4 11.34 0.39
5 11.34 0.39
10 11.35 0.4
15 11.37 0.42
20 11.38 0.43
30 11.40 0.45
40 11.40 0.45
50 11.41 0.46
60 11.42 0.47
80 11.43 0.48
100 11.45 0.5
120 11.46 0.51
150 11.47 0.52
180 11.49 0.54
210 11.50 0.55
240 11.51 0.56
270 11.52 0.57
300 11.53 0.58
330 11.55 0.60
360 11.55 0.60

Monitoring Well Data

Time (min) | Well 1
Pumping Test

0 11.35

60 11.34

120 11.35

210 11.4

270 11.41

330 11.45

Recovery

Time Running Time | Water Levels Residual
(min) (min) (m) Drawdown (m)

0 360 11.55 0.60

1 361 11.19 0.24

2 362 11.19 0.24

4 364 11.22 0.27

6 366 11.21 0.26

8 368 11.20 0.25

10 370 11.19 0.24

15 375 11.18 0.23

20 380 11.17 0.22

30 390 11.17 0.22
45 405 11.15 0.20

60 420 11.13 0.18
1440 1800 11.01 0.06

Time (min) Parameters
Free Chloirne | Total Chloirne| Turbidity (NTU)

25 0 0 5
100 14
150 11.3
180 11.7
210 4.2
240 2.48
270 1.58
300 1.34
330 1




exp Services Inc.

Humanics Universal Inc..

Hydrogeology & Terrain Analysis Report
3400 Old Montreal Road, Ontario
OTT-00229886-A0

January 25, 2017 - revised July 20, 201 - Updated November 25, 2022 - Updated October 06,2023

Appendix D:
Groundwater Chemistry



Table #1 (OTT-00229886-A0)
Groundwater Analytical Results

General Water Chemistry

2016 2022 2023
Well 1 Well 2 Well 2 Well 2
Type of ODWS D-5-5
PARAMETER UNITS Criteria | Criteria | Treatability 0.5 hr 6 hr 0.5 hr 6 hr Tap2-1A | Tap2-1B 3600
Sampling Notes 0.5 hrinto the test | 6 hrinto the test 0.5 hrinto the test] 6 hr into the test 10 min flushing 1-hr flushing

23-Feb-16 23-Feb-16 23-Feb-16 23-Feb-16 09-Nov-22 09-Nov-22 20-Jul-23
Alkalinity as CaCOj3 mg/L OG 30 to 500 - 282 329 259 280 312 311
Background ct/1ml n/v n/v - 5 3 32 24
Calcium mg/L n/v n/v - 63.5 74.3 74.0 80.7 75.9 79.0
Chloride mg/L 0G 250 250 8.0 6.8 16.9 16.1 13.7 13.2
Colour TCU AO 5 7 5 4 4 4 4 4
Conductivity umho/cm n/v n/v - 8 8 586 617 635 642
Dissolved Organic Carbon mg/L AO 5.0 10 2.3 21 1.5 1.5 1.9 1.8
E. Coli ct/100ml MAC 1 - 0 0 0 0 0 0
Fluoride® mg/L MAC 1.5 - 0.2 0.2 0.3 0.2 <0.1 <0.1
Hardness as CaCO, mg/L 0G 100 500° 230 265 264 286 275 284
Hydrogen Sulphide mg/L AO 0.05 - 0.01 0.01 <0.01 <0.01
Iron mg/L AO 0.30 5 1.78 0.095 0.278 0.325 3.530 3.640 0.606
Magnesium mg/L n/v n/v - 17.2 19.2 19.3 20.5 20.8 211
Manganese mg/L AO 0.05 1 0.054 0.026 0.028 0.034 0.064 0.068
N-NH; (Ammonia) mg/L n/v n/v - 0.26 0.19 0.15 0.14 0.21 0.20
N-NO, (Nitrite) mg/L MAC 1.0 - <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
N-NOj3 (Nitrate) mg/L MAC 10.0 - <01 0.1 <0.1 <0.1 <0.1 <041
Organic Nitrogen mg/L AO 0.15 0.14 0.16 0.08 0.06 0.10 0.20
pH -logqo[H+] AO 6.5-8.5 - 8.23 8.17 8.36 8.41 8.08 8.12
Phenols mg/L n/v n/v - <0.001 <0.001 <0.001 <0.001 < 0.001 < 0.001
Potassium mg/L n/v n/v - 10.5 45 3.6 2.9 3.2 3.3
Sodium mg/L AO 20°; 200 200 35.8 30.9 20.5 19.3 30.7 31.2 35.1
Sulphate mg/L AO 500 500 28 26 37 35 25 24
Tannin & Lignin mg/L n/v n/v - 0.2 0.2 <0.1 <0.1 <0.5 <0.5
Total Coliform ct/100ml MAC 1:;5 - 0 0 0 0 0 0
Total Dissolved Solids mg/L AO 500 - 335 360 327 343 360 362
Total Kjeldahl Nitrogen mg/L n/v n/v - 0.4 0.35 0.23 0.20 0.30 0.40
Turbidity NTU AO/OG 5 5 38 25 7 4.4 36 411 25

Notes : AO= aesthetic objective, OG = operational guideline, MAC = maximum allowable concentration

1. Ontario Drinking Water Standards - 2004 is used as the health related criteria
2. Bold - concentration exceeds appropriate ODWS criteria
shade - exceeds D-5-5 criteria

n/a - not analysed
N/v - no value

. D-5-5 criteria for raw water

© N O AW

. OG (operational guideline) criteria are for treated drinking water systems .

. Sodium value is a health related criteria for people with low salt diets.

. Where supplies contain naturally occurring fluoride at levels higher than 1.5 mg/L but less than 2.4 mg/L, the Ministry of

Health and Long-Term Care recommends an approach through local boards of health to raise public and professional
awareness to control excessive exposure to fluoride from other sources.

9. Under D-5-5, hardness is accepted at values below 500 mg/L and considered non-potable. It is not noted as an official

treatability limit.

https://exp-my.sharepoint.com/personal/delwar_ahmed_exp_com/Documents/Desktop/229886-A0 3600 Old Montreal Road/app d water chemistry table

2023-10-06



CADUCEZZN

ENVIRONMENTAL LABORATORIES

Client committed. Quality assured.

CERTIFICATE OF ANALYSIS

Final Report

C.O.C.: DW 116650

REPORT No. B22-34049

Report To:
EXP Services Inc

2650 Queensview Drive, Suite 100
Ottawa ON K2B 8H6 Canada

Attention:

Chris Kimmerly

Caduceon Environmental Laboratories
2378 Holly Lane

Ottawa Ontario K1V 7P1
Tel: 613-526-0123

Fax: 613-526-1244

DATE RECEIVED: 09-Nov-22
DATE REPORTED: 22-Nov-22
SAMPLE MATRIX: Groundwater

JOB/PROJECT NO.:

P.O. NUMBER:

WATERWORKS NO.

Client I.D. Tap2-1A Tap2-1B
Sample I.D. B22-34049-1 |[B22-34049-2
Date Collected 09-Nov-22 09-Nov-22
Reference Date/Site
Parameter Units R.L. Method Analyzed
Dissolved Organic Carbon mg/L 0.2 EPA 415.2 | 14-Nov-22/0 1.9 1.8
Dissolved Inorganic Carbon mg/L 0.2 EPA 415.2 | 14-Nov-22/0 74.9 74.6
Hardness (as CaCO3) mg/L 1 SM 3120 | 14-Nov-22/0 275 284
Calcium mg/L 0.02 SM 3120 | 14-Nov-22/0 75.9 79.0
Magnesium mg/L 0.02 SM 3120 | 14-Nov-22/0 20.8 21.1
Sodium mg/L 0.2 SM 3120 | 14-Nov-22/0 30.7 31.2
Potassium mg/L 0.1 SM 3120 | 14-Nov-22/0 3.2 3.3
Iron mg/L 0.005 | SM 3120 | 14-Nov-22/0 3.53 3.64
Manganese mg/L 0.001 SM 3120 | 14-Nov-22/0 0.064 0.068
Ammonia + Ammonium (N) mg/L 0.01 SM4500- | 11-Nov-22/K 0.21 0.20
NH3-H
Total Kjeldahl Nitrogen mg/L 0.1 E3516.2 | 15-Nov-22/K 0.3 0.4
Alkalinity(CaCO3) to pH4.5 mg/L 5 SM 2320B | 10-Nov-22/0 312 311
Conductivity @25°C pmho/cm 1 SM 2510B | 10-Nov-22/0 633 632
Colour TCU 2 SM 2120C | 10-Nov-22/0 4 4
Fluoride mg/L 0.1 SM4110C | 16-Nov-22/0 <0.1 <0.1
Chloride mg/L 0.5 SM4110C | 16-Nov-22/0 13.7 13.2
Nitrite (N) mg/L 0.1 SM4110C | 16-Nov-22/0 <0.1 <0.1
Nitrate (N) mg/L 0.1 SM4110C | 16-Nov-22/0 <0.1 <0.1
Sulphate mg/L 1 SM4110C | 16-Nov-22/0 25 24
Total Coliform cfu/200mL 1 MOE E3407| 09-Nov-22/0 0 0
E coli cfu/100mL 1 MOE E3407| 09-Nov-22/0 0 0
Background cfu/100mL 1 MOE E3407| 09-Nov-22/0 > 200 > 200
Phenolics mg/L 0.001 | MOEE 3179| 22-Nov-22/K <0.001 <0.001
Tannins and Lignins mg/L 0.5 SM5500B | 15-Nov-22/K <0.5 <0.5
pH @25°C pH Units SM 4500H | 10-Nov-22/0 8.08 8.12
Organic Nitrogen mg/L 0.1 E3516.2 | 21-Nov-22/K 0.1 0.2
(Calculation)

R.L. = Reporting Limit

Test methods may be modified from specified reference method unless indicated by an *
Site Analyzed=K-Kingston,W-Windsor,O-Ottawa,R-Richmond Hill,B-Barrie
The analytical results reported herein refer to the samples as received. Reproduction of this analytical report in full or in part is prohibited without prior consent from

Tahir Yapici Ph.D

Lab Manager - Ottawa District

Page 1 of 2.




CADUCEZZN

ENVIRONMENTAL LABORATORIES

Client committed. Quality assured.

CE

RTIFICATE OF ANALYSIS

Final Report

C.O.C.: DW 116650

Report To:
EXP Services Inc

2650 Queensview Drive, Suite 100

Ottawa ON K2B 8H6 Canada
Chris Kimmerly

Attention:

REPORT No. B22-34049

Caduceon Environmental Laboratories
2378 Holly Lane

Ottawa Ontario K1V 7P1

Tel: 613-526-0123

Fax: 613-526-1244

DATE RECEIVED: 09-Nov-22
DATE REPORTED: 22-Nov-22
SAMPLE MATRIX: Groundwater

JOB/PROJECT NO.:

P.O. NUMBER:
WATERWORKS NO.

Client I.D. Tap2-1A Tap2-1B
Sample I.D. B22-34049-1 |B22-34049-2
Date Collected 09-Nov-22 09-Nov-22
Reference Date/Site
Parameter Units R.L. Method Analyzed
Anion Sum meq/L Calc. 10-Nov-22/0 7.13 7.09
Cation Sum meq/L Calc. 10-Nov-22/0 7.12 7.33
% Difference % Calc. 10-Nov-22/0 0.0711 1.66
lon Ratio AS/CS Calc. 10-Nov-22/0 1.00 0.967
Sodium Adsorption Ratio - Calc. 10-Nov-22/0 0.805 0.805
TDS(ion sum calc.) mg/L 1 Calc. 10-Nov-22/0 360 362
TDS(calc.)/EC(actual) - Calc. 10-Nov-22/0 0.569 0.573
Conductivity (calc.) pmho/cm Calc. 10-Nov-22/0 635 642
EC(calc.)/EC(actual) - Calc. 10-Nov-22/0 1.00 1.02
Langelier Index(25°C) S.l. Calc. 10-Nov-22/0 1.00 1.06
Turbidity NTU 0.1 SM 2130 | 21-Nov-22/0 36.3 41.1
o-Phosphate (P) mg/L 0.002 | PE4500-S | 21-Nov-22/K <0.002 <0.002
Sulphide mg/L 0.01 | SM4500-S2| 10-Nov-22/K 0.03 0.03

R.L. = Reporting Limit

Test methods may be modified from specified reference method unless indicated by an *

Site Analyzed=K-Kingston,W-Windsor,O-Ottawa,R-Richmond Hill,B-Barrie
The analytical results reported herein refer to the samples as received. Reproduction of this analytical report in full or in part is prohibited without prior consent from

Tahir Yapici Ph.D
Lab Manager - Ottawa District

Page 2 of 2.



DRINKING WATER SUBMISSION FORM SAMPLES SUBMITTED TO: DRINKING WATER FACILITY CLASSIFICATION v [REPE N al Use)
Kingston Municipal Non-Municipal Reg. 170/03
i Ottawa Large Small Reg. 319/08
C A D U C E N Richmond Hill Residential Non-Residential Reg. 243/07
ENVIRONMENTAL LABORATOR 35 5 Barrie _X_ Seasonal Year-Round Private Drinking Water 522 % q 9
Client committed. Quality assured. Proudly Canadfan. London Other: Not in Service [
Windsor T =
Organization: * Waterworks Address: Invoicing Address (if different): ANALYSES REQUESTED " TURNAROUND SERVICE
= Sé?f viess 1N S Microbiological Chemical Othier REQUESTED (see back page)
Cof/ Z : = - * Must be arranged in advance
7// < //]))/75)2&‘/ _ é’ . Q Platinum* 200% Surcharge
Fax 3 o z| = l \a Gold"* 100% Surcharge
J'Z; é;;j /3 9% = @ 8 @ § gl >| . Silver 50% Surcharge
After Hours Tel: Public Health Unit: Waterworks #: Project Name or #: E = 2 = % = 15 Bronze 25% Surcharge
OT- 00 22338, :'§ 3| £ e 2| =l 5I=% o IR Standard 57 days
Emaln 7 < Quote # P.0.# z| 2| §| 2| = < § é’ gl 2 ¢ S Specific Date:
1S o Ky f g, FxP stmoem ofrers| &| 2| 3| 3| 2| E] 2| 2] 8| B\
amplé Matrix iﬁ;ﬁ TW = Treated Water, DW = Distribution Water, GW = Raw Grghndwater, SW = Raw Surface Water, UGW = Untreated Groundwater {Drinking Water/Distribution)
GUD! = Groundwater under the influence of surface water PR = Plumbing Residential, PNR = Plumbing Non-Residential
Lab . : Sample co:;’;;“ﬂm Date Collected: Time | Adverse | Indicate Te'st_ For Each Sample i Chfoﬂria s  #8otfles!
No. {Sample Source andlor Sample Identification ~SPL | Matrix* YN}, (yy-mm-dd) Collected | Resample By Using A Check Mark In The Box Provided Free - Total Sample

TAP - 1A Guw | N @22-1-0h Gy X[ X e
1ap 2 - /B @l | | x| A 5

Has Lab Service Notification (LSN) Form been completed & submitted to the MECP/PHU? Yes D No %Not applicable
Laboratory Analysis wul not commence until all Notification information is received and the Submission form is appropriafely completed
SAMPLE SUBMISSION INFORMATION SHIPPING INFORMATION 'REPORTING / INVOICING SAMPLE RECEIVING INFORMATION (LABORATORY USE ONLY)

: e - . : ~ |courier (Client account |:| ica |Report by F. I___I Received By (print): Signature:
T seonb Subetaciy | " u Invoice |Report by Fax yiprnt: o) \pSSICa € |8 e

Print: @{/p QA(J “aa;_ )4,/ :.0 /0/”/@;0’4&0”'19' (Caduceon account) |:| Report by Email Date Received (yy-mm-dd): 122— n-a q Time Received: | 05 &8
sign: / /fWﬂ LM 2 i /4'/3’2,’ ﬂ// s Drop Off Ig #Qf'ﬂgces Invoice by Email E Laboratory Prepared Bottles: E?es D No
2 e e

[4 1, j .
%’!Z - AR .&ﬁ% E H=o5 /f/ﬁgﬂd”“"" (Pick-up) I:I l hvoliea by, Wil D Sample Temperature °C: | | |. 7. Labeled by:
a ime:

ime:

Comments: 20ET+ababy +20NP+ 2M4 ZHeS+2bact ¥ 2Pnent [P [ [ [ o] |

2B ow 116650

CofC DW, Jun 2020 Revision No: 15




GENERAL TERMS, CONDITIONS AND SAMPLING INFORMATION GUIDE =¥ J
Sample Acceptance

Caduceon Enterprises is a commercial testing laboratory specializing in environmental analyses of samples including, but not limited to the following: =
Drinking Water, Groundwater, Surface Water, Wastewater and/or Industrial Process Water/Effluents, Liquid and Solid Sludge, Soil and Sediment, Oil (limited types). % >

Caduceon does not accept samples including but not limited to the following matrices unless otherwise prearranged with an authorized Caduceon representative:

Human or Animal Tissue, Unprocessed Human or Animal Waste, Food or Beverage (other than Drinking Water), Unknawn solids and liquids, Vegetation, Hazardous Waste, Highly contaminaled sarnpies (whh:h
cause process and instrument complications). r o .-’
Samples submitted to Caduceon without proper designation are subject to supplementary charges, but not limited to the following: >
Sample Disposal Fees, Process and Handling Fees, Instrument Maintenance and Refurbishmenlt Fees (parls and labour). ¥

Chain of Custody Forms must be completed with all required information, Analyses of samples will not commence until all required information is received. Receipt of samples will only occur at this tirffe.

Samples must be submitted in Caduceon sampling containers and/or acceptable alternatives with appropriate preservatives (if required).
Samples must be received at the laboratory within required sample holding times. If samples require RUSH analyses based on sample holding times, surcharges may apply. See Tumaround Tme“‘Fenns and
Conditions.

Turnaround Time 4 j ;

Platinum Service - 200% Surcharge (minimum)** Fastest possible Turnaround Time available and/or achievable, same day service or does not meet one of the other listed calegories. Subject to additional fees for

weekend and/or after hours service. Arrangments must be made in advance with your local laboratory prior to submission of samples.

Gold Service - 100% Surcharge Samples received prior to 2 p.m, will be reported by 5 p.m. on the next business day from the day of receipt. Samples received after 2 p.m. will be reported by 12 p.m. on the
second business day from the day of receipl. Arrangments must be made in advance with your local laboratory prior lo submission of samples.

Silver Service - 50% Surcharge Samples received prior to 2 p.m. will be reported by 5 p.m. on the second business day from the day of receipt. Samples received after 2 p.m. will be reported by 12 p.m. on the
third business day from the day of receipt.

Bronze Service - 25% Surcharge Samples received prior to 2 p.m. will be reported by 5 p.m. on the third business day from the day of receipt. Samples received after 2 p.m. will be reported by 12 p.m. on the
fourth business day from the day of receipt.

Standard Service — No Surcharge 5- 7 business days from the time of receipt. Note: Samples received after 2 p.m. are considered received the next business day.

Note: If the specific level of Tumaround Time requested is not met the next level of service achieved will be surcharged accordingly. This is at the sole discretion of the laboratory.

Payment
By submission of samples and signing of the chain of custody you agree to Caduceon's Payment Terns and Conditions. (See Caduceon website for details www.caduceonlabs.com)

M

C'A DU C EZF

ENVIRONMENTAL LABORATORIES

Client committed. Quality assured. Proudly Canadian.

www.caduceonlabs.com

Laboratory & Depot Locations/Shipping Addresses
Kingston Lab - 285 Dalton Ave., Kingston, ON K7K 621, Tel: (613) 544-2001 Fax: (613) 544-2770 Email: supplieskingston@caduceonlabs.com
Ottawa Lab - 2378 Holly Lane, Ottawa, ON K1V 7P1, Tel: (613) 526-0123 Fax: (613) 526-1244 Email: suppliesottawa@caduceonlabs.com
Richmond Hill Lab - #14-110 West Beaver Creek Rd., ON L4B 1J9, Tel: (289) 475-5442 Fax: (866) 562-1963 Email: suppliesgta@caduceonlabs.com
Windsor Lab - #5-3201 Marentette Ave., Windsor, ON N8X 4G3, Tel: (519) 966-9541 Fax: (519) 966-9567 Email: supplieswindsor@caduceonlabs.com
Barrie Lab - 112 Commerce Park Drive, Unit L, Barrie, ON L4N 8W8, Tel: (705) 252-5743 Fax: (705) 252-5746 Email: suppliesgta@caduceonlabs.com
London Depot - #1-600 Newbold St., London, ON N6E 277, Tel: (519) 601-1833 Fax: (519) 601-1833 Email: supplieslondon@caduceonlabs.com
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C A D U C E N Date Quote #
ENVIRONMENTAL LABORATORIES 2z a7
Client committed. Quality assured. Canadian owned,
Expire Date | PO Number
Quoted to: 200u18 | T
EXP Services Inc - Ottawa
2650 Queensview Drive
Suite 100 HST Number Currency Terms
Ottawa ON K2B 8H6 898699194 CAD Net 30
CA
Attention:

# | Item Code Description Quantity Unit Cost, $ Amount, $
1 R153_VvOC R183 - VOC's (Liquid) 1 $91.51 $91.51
2 DW_PKG1 Package 1 (Private Well) with additicnal ICP Metals (AL, 1 $205.20 $205.20

Ba, B, Cu, Fa, L, Si, SI02, W, Y, 2n)
3 TURBIDITY_RGW Turbidily (Liquid) 1 $12.60 $12.60
4 METALS_ICPOES_RPW_GRP3 ICP Metals (Liquid) 6+ Metals - Hardness, Al, Ba, Be, B, 1 $18.38 $18.38
Ca, Cu, Fe, Mg, Mn. Na, K, NI, Sr, Zn
5 METALS_ICPMS_RPT_GRP3 ICPMS Total Metals (Liquid) Sb, As, Cd, Cr, Co, Pb, Mo, 1 $23.63 $23.63
Se.Ag, TIL U, V
6 ENVIRONMENTAL_FEE Environmental Fee (Per sample) 1 $2.00 $2.00
Sample Supply Surcharge 5.0% $17.57
Subtotal $370.89
HST $48.22
Total Cost $419.11

All submissions must have a completed C-0-C form indicating report reciplent name and address, invoicing Infermation (if different from recipient), P.O.
Number &or Project Number, Caduceon Quotation Number, and analysis requested. If not referencing a P.0./S.0. Number a quote number is mandatory
or General pricing will be applied. if a P.O./S.0 or Quote Number is mandatory to process payment, the P.0./S.0. or Quote Number must be supplied
prior to invoicing or an administrative charge of $50.00 will be applied to revise Invalces. Caduceon Is a member of the Canadlan Asscciation for Laboratory
Accraditation (CALA) and participates In the proficlency testing pregram for a list of parameters registered with the associaticn. The laboratory is
accredited for specific tests by CALA and was found to comply with the requirements of ISO/IEC Guide 17025. See Scope of Accreditation for list of tests.
This quote Is Intended for the addressee(s) show on this form only, and may contaln Information which Is confidential and privileged, any disclosure,
copying, distribution or use of the contents of this quote without the consent of Caduceon Environmentai Laboratories is prohibited.

Prepared By:

Damien Gilbert

CEQ

Corporate Office - Kingston - 285 Dalton Ave. Kingston, ON K7K 621 Tel: (613) 544-2001 Fax: (613) 544-2770

Oltawa

Kingston

Richmond Hitt

Barrie

Windsor

Page 1 of 1




p
elwar Ahmed
/uesday, July 18, 2023 3:29 PM
. Philip Oliveira <g}1ﬂ?mwﬁ;;}a@exp.com>
ubject: Sampling bottles for trace metals and VOCs for City of Ottawa Sewer Use Criteria

Hi Michelle,

We will need bottles (delivered to our 2650 Queensview Drive office ASAP) for GW sampling for trace metals and VOCs
as per City of Ottawa Sewer Use By-Law standard parameters.

Trace Metals: Samples for metal testing must be filtered. Unless othenwise indicalad,

lor the purpose of these guidelines the suite of trace metal parameters shall include the

following. as a munimum: Aluninum (Al). Antimeny (Sb). Arsenic (As), Barum (Ba),

Barylium (Bo). Boron {B), Cadmium {Cd). Chromium (Cr), Cobalt (Co), Coppor {Cu), -
Lead (Pb). Molytxienum {Mo), Nickel (Ni). Selenium (Se). Silver {Ag), Slrontium {Sr),

Thallium (T1), Uranium (U), Vanadium (V). Zinc (Zn). Othar metals, such ag Calcium, fron,

Magneswm, Manganese. Potassium, and Sodium are already included in the Subdivision

Package sutte of parameters.

Let me know if you need anything else.

“ex .

Delwar Ahmed, P.Geo., CISEC

EXP | Project Manager, Senior Hydrogeologist

t:+1.613.688.1899, 63886 | m:+1.289.404.3187 le: delwar.ahmed@exp.com
2650 Queensview Drive

Suite 100

Ottawa, ON K28 8H6

CANADA

exp.com | legal discloimer
keep it green, read from the screen




CADUCEZPN

ENVIRONMENTAL LABORATORIES

Client committed. Quality assured. Canadian owned.

CERTIFICATE OF ANALYSIS

Final Report

C.0.C.: G121828

Report To:

EXP Services Inc - Ottawa
2650 Queensview Drive
Suite 100

Ottawa, ON K2B 8H6

Attention: Chris Kimmerly

REPORT No: 23-018367 - Rev. 1

CADUCEON Environmental Laboratories

2378 Holly Lane

Ottawa, ON K1V 7P1

DATE RECEIVED: 2023-Jul-20 CUSTOMER PROJECT: OTT-00229886-A0

DATE REPORTED: 2023-Aug-02 P.O. NUMBER:

SAMPLE MATRIX: Ground Water

Analyses Qty Site Analyzed Authorized Date Analyzed Lab Method Reference Method
ICP/MS (Liquid) 1 OTTAWA TPRICE 2023-Aug-01 D-ICPMS-01 EPA 200.8
ICP/OES (Liquid) 1 OTTAWA NHOGAN 2023-Aug-01 D-ICP-01 SM 3120B
Turbidity (Liquid) 1 OTTAWA MDON 2023-Jul-21 A-TURB-01 SM 2130B
VOC-Volatiles Full (Water) 1 RICHMOND_HILL FLENA 2023-Jul-26 C-VOC-02 EPA 8260

R.L. = Reporting Limit
NC = Not Calculated

Test methods may be modified from specified reference method unless indicated by an *

Moo

Michelle Dubien
Laboratory Manager

The analytical results reported herein refer to the samples as received. Reproduction of this analytical report in full or in part is prohibited without prior

consent from Caduceon Environmental Laboratories.
Page 1 of 6



CADUCEON Environmental Laboratories Certificate of Analysis

Final Report

REPORT No: 23-018367 - Rev. 1

Client I.D. 3600
Sample I.D. 23-018367-1
Date Collected 2023-Jul-20
Parameter Units R.L. Limits DWG
Turbidity NTU 0.1 5 AO 25
Aluminum mg/L 0.01 0.06
Barium mg/L 0.001 1.0 MAC 0.205
Boron mg/L 0.005 5.0 MAC 0.145
Calcium mg/L 0.02 82.0
Iron mg/L 0.005 0.3 AO 0.606
Magnesium mg/L 0.02 19.8
Manganese mg/L 0.001 0.05 AO 0.041
Potassium mg/L 0.1 3.0
Sodium mg/L 0.2 200, 20 AO, MAC 35.1
Strontium mg/L 0.001 3.75
Zinc mg/L 0.005 5 AO <0.005
Antimony mg/L 0.0001 0.006 MAC <0.0001
Arsenic mg/L 0.0001 0.01 MAC 0.0001
Beryllium mg/L 0.0001 <0.0001
Cadmium mg/L 0.000015 0.005 MAC <0.000015
Chromium mg/L 0.001 0.05 MAC <0.001
Cobalt mg/L 0.0001 0.0002
Copper mg/L 0.0001 1.0 AO 0.0003
Lead mg/L 0.00002 0.010 MAC 0.00005
Molybdenum mg/L 0.0001 0.0003

Moo

Michelle Dubien
Laboratory Manager

consent from Caduceon Environmental Laboratories.

Page 2 of 6

The analytical results reported herein refer to the samples as received. Reproduction of this analytical report in full or in part is prohibited without prior



CADUCEON Environmental Laboratories Certificate of Analysis

Final Report
REPORT No: 23-018367 - Rev. 1

Client I.D. 3600
Sample I.D. 23-018367-1

Date Collected 2023-Jul-20
Parameter Units R.L. Limits DWG
Nickel mg/L 0.0002 0.0009
Selenium mg/L 0.001 0.05 MAC <0.001
Silver mg/L 0.0001 <0.0001
Thallium mg/L 0.00005 <0.00005
Uranium mg/L 0.00005 0.02 MAC 0.00011
Vanadium mg/L 0.0001 0.0003

Moo

Michelle Dubien
Laboratory Manager

The analytical results reported herein refer to the samples as received. Reproduction of this analytical report in full or in part is prohibited without prior
consent from Caduceon Environmental Laboratories.

Page 3 of 6



CADUCEON Environmental Laboratories Certificate of Analysis

Final Report

REPORT No: 23-018367 - Rev. 1

Client I.D. 3600
Sample I.D. 23-018367-1
Date Collected 2023-Jul-20

Parameter Units R.L. Limits DWG
Acetone Mg/l 30 <30
Benzene Mg/l 05 1.0 MAC <0.5
Bromodichloromethane Mg/l 2 <2
Bromoform Mg/l 5 <5
Bromomethane Mg/l 05 <0.5
Carbon Tetrachloride Mg/l 0.2 2.0 MAC <0.2
Chlorobenzene Mg/l 05 80.0, 30.0 MAC, AO <0.5
Chloroform Mg/l 1 <1
Dibromochloromethane Mg/l 2 <2
Ethylene Dibromide Mg/l 0.2 <0.2
Dichlorobenzene,1,2- Mg/l 05 200.0, 3.0 MAC, AO <0.5
Dichlorobenzene,1,3- Mg/l 05 <0.5
Dichlorobenzene, 1,4- Mg/l 05 5.0,1.0 MAC, AO <0.5
Dichlorodifluoromethane (Freon 12) Mg/l 2 <2
Dichloroethane,1,1- Mg/l 05 <0.5
Dichloroethane,1,2- Mg/l 05 5.0 MAC <0.5
Dichloroethylene,1,1- Mg/l 05 14.0 MAC <0.5
Dichloroethylene,1,2-cis- Mg/l 05 <0.5
Dichloroethylene,1,2-trans- Mg/l 05 <0.5
Dichloropropane, 1,2- Mg/l 0.5 <0.5
Dichloropropene, 1,3-cis- Mg/l 0.5 <0.5

Moo

Michelle Dubien

Laboratory Manager

The analytical results reported herein refer to the samples as received. Reproduction of this analytical report in full or in part is prohibited without prior
consent from Caduceon Environmental Laboratories.

Page 4 of 6



CADUCEON Environmental Laboratories Certificate of Analysis

Final Report
REPORT No: 23-018367 - Rev. 1

Client I.D. 3600
Sample I.D. 23-018367-1
Date Collected 2023-Jul-20
Parameter Units R.L. Limits DWG

Dichloropropene, 1,3-cis+trans-
(Calculated) boll 0.5 <05
Dichloropropene, 1,3-trans- Mg/l 0.5 <0.5
Ethylbenzene Mg/l 05 140.0, 1.6 MAC, AO <0.5
Hexane Mg/l 5 <5
Dichloromethane (Methylene Chloride) Mg/l 5 50 MAC <5
Methyl Ethyl Ketone Mg/l 20 <20
Methy! Isobutyl Ketone Mg/l 20 <20
Methy! tert-Butyl Ether (MTBE) Mg/l 2 <2
Styrene Mg/l 05 <0.5
Tetrachloroethane,1,1,1,2- Mg/l 05 <0.5
Tetrachloroethane,1,1,2,2- Mg/l 05 <0.5
Tetrachloroethylene Mg/l 05 10.0 MAC <0.5
Toluene Mg/l 05 60.0 MAC <0.5
Trichloroethane,1,1,1- Mg/l 05 <0.5
Trichloroethane,1,1,2- Mg/l 05 <0.5
Trichloroethylene Mg/l 05 5.0 MAC <0.5
Trichlorofluoromethane (Freon 11) Mg/l 5 <5
Vinyl Chloride pglL 0.2 1.0 MAC <0.2
Xylene, m,p- Mg/l 1 <1
Xylene, m,p,0- Mg/l 1.1 90.0, 20.0 MAC, AO <11
Xylene, o- Mg/l 05 <0.5

Moo

Michelle Dubien
Laboratory Manager

The analytical results reported herein refer to the samples as received. Reproduction of this analytical report in full or in part is prohibited without prior
consent from Caduceon Environmental Laboratories.

Page 5 of 6



CADUCEON Environmental Laboratories Certificate of Analysis

Final Report
REPORT No: 23-018367 - Rev. 1

DWG - Drinking Water Guidelines
ODWS - Ontario Drinking Water Standards

AO - Aesthetic Objectives

IMAC - Interim Maximum Acceptable Concentration
MAC - Maximum Acceptable Concentration

ODWO - D-5-5 Objective

OG - Operational Guidelines

WL - Warning Level - Sodium Restricted Diets

Summary of Exceedances

Aesthetic Objectives

3600 Found Value Limit
Iron 0.606 0.3
Maximum Acceptable Concentration

3600 Found Value Limit
Sodium 35.1 20

Moo

Michelle Dubien
Laboratory Manager

The analytical results reported herein refer to the samples as received. Reproduction of this analytical report in full or in part is prohibited without prior

consent from Caduceon Environmental Laboratories.

Page 6 of 6



exp Services Inc.

Humanics Universal Inc..

Hydrogeology & Terrain Analysis Report
3400 Old Montreal Road, Ontario
OTT-00229886-A0

January 25, 2017 - revised July 20, 201 - Updated November 25, 2022 - Updated October 06,2023

Appendix E:
Test Pit Logs, Grain Size Analyses



Test Pit Logs

3400 Old Montreal Road, Cumberland, ON

OTT-00229886-A0

Test Pit Name Depth (m) Soil Analysis Soil Description
TP1 0-0.15 Topsoil, some organics
0.15-1.2 SS1 Fine grained brown sand
1.2-3.6 Grey silty clay.

Static water level at approximately 1.67m, water entering at 3m

Stand pipe installed

Test Pit Name Depth (m) Soil Analysis Soil Description
TP2 0-0.2 Topsoil, some organics
0.2-1 Fine grained brown sand
1-3.3 SS2 Grey silty clay

Water entering at approximately 3 m

Test Pit Name Depth (m) Soil Analysis Soil Description
TP3 0-0.2 Topsoil, some organics
0.2-1.2 Fine grained orange/brown sand
1.2-3.3 Grey silty clay

Water entering at approximately 3 m

Test Pit Name Depth (m) Soil Analysis Soil Description
TP4 0-0.3 Topsoil
0.3-1.5 Fine grained brown sand
1.5-3.35 Grey silty clay

Water entering at approximately 3 m

Test Pit Name Depth (m) Soil Analysis Soil Description
TP5 0-0.3 Topsoil
0.3-0.9 Fine grained brown sand
0.9-3.35 Grey silty clay

water entering at approximately 3 m

Test Pit Name Depth (m) Soil Analysis Soil Description
TP6 0-0.3 Topsoil
0.3-0.9 Fine graind brown sand
0.9-3.3 Grey silty clay

Water entering at approximately 3 m




Test Pit Logs

3400 Old Montreal Road, Cumberland, ON

OTT-00229886-A0

Test Pit Name Depth (m) Soil Analysis Soil Description
TP7 0-0.3 Topsoil, dry
0.3-0.9 Fine grained brown sand
0.9-3.3 Grey silty clay

Static water level is 1.74 m, water entering at approximately 3 m

Test Pit Name Depth (m) Soil Analysis Soil Description
TP8 0-0.2 Topsoil, dry
0.2-1.2 Fine grained brown sand
0.9-3.3 Grey silty clay

Water enteering at approximately 3 m

Test Pit Name Depth (m) Soil Analysis Soil Description
TP9 0-0.2 Topsoil, dry
0.2-1.2 SS1 Fine grained brown sand
0.9-3.3 Grey silty clay

Water entering at approximately 3 m

Test Pit Name Depth (m) Soil Analysis Soil Description
TP10 0-0.35 Topsoil
0.35-1.2 Fine grained brown sand
1.2-3.3 Grey silty clay

Static water level of 1.48, water entering at 3 m

Test Pit Name Depth (m) Soil Analysis Soil Description
TP11 0-0.2 Topsoll
0.2-1.2 Fine grained brown sand
1.2-3.3 Grey silty clay

Water entering at approximately 3 m

Test Pit Name Depth (m) Soil Analysis Soil Description
TP12 0-0.2 Topsoil
0.2-1.2 Fine grained brown sand
1.2-3.3 Grey silty clay

Water entering at approximately 3 m




Log of Borehole BH1

Project No: OTT-00229886-A0

“ex

LOG OF BOREHOLE LOGS OF BOREHOLES CUMBERLAND.GPJ TROW OTTAWA.GDT 2/25/16

. Figure No. 3
Project: Geotechnical Investigation, Humanics Sanctuary
' Page. 1 of 3
Location: 3400 Old Montreal Road, Ottawa, Ontario
Date Drilled: 11/30/15 Split Spoon Sample X Combustible Vapour Reading O
. ) Auger Sample m Natural Moisture Content X
Drill Type CMESS5 Track SPT (N) Value o) Atterberg Limits 5
Datum: Geodetic Dynamic Cone Test Undrained Triaxial at ®
Shelby Tube ] % Strain at Failure
Logoed by: MD - 7ZG Shear Strength by
99 - v Checked by— \S/gﬁ:r_rit;tength by _g Penetrometer Test A
s Standard Penetration Test N Value Combustible Vapour Reading (ppm) | $
ol ¥ Geodetic | 2 250 500 750 fi| Natural
W ’\BA SOIL DESCRIPTION p 20 40 60 80 Natural Moisture Content % P | Unit Wt.
Lfo m rt] Shear Strength kPa Atterberg Limits (% Dry Weight) ||§ kN/m?®
L 60.6 0 50 100 150 200 20 40 60 S
SAND AND GRAVEL FILL :
;{% crushed limestone, grey, loose, moist
® — brown silt and clay in tip, moist —60.0
& CLAY
by | _some silt, brown to grey, moist to wet, soft
% to firm
W |
g 17.3
i B
g L _
i
% — —
% L ]
st i
i
i |
]
55.3
becoming wet
Continued Next Page 10 s=1.7
NOTES:
1.Borehole data requires interpretation by exp. before WATER LEVEL RECORDS CORE DRILLING RECORD
use by others Elapsed Water Hole Open Run Depth % Rec. RQD %
2.A 19 mm standpipe was installed in the borehole Time Level (m) To (m) No. (m)
following completion Completion 16.3
Dec 14, 2015 5.3

3.Field work supervised by an exp representative.
4.See Notes on Sample Descriptions

5.This Figure is to read with exp. Services Inc. report
OTT-00229886-A0




LOG OF BOREHOLE LOGS OF BOREHOLES CUMBERLAND.GPJ TROW OTTAWA.GDT 2/25/16

Project No: OTT-00229886-A0

Log of Borehole BH1

. Figure No. 3

Project: Geotechnical Investigation, Humanics Sanctuary
Page. 2 of 3

s Standard Penetration Test N Value Combustible Vapour Reading (ppm) | S
ol ¥ Geodetic | 2 250 500 750 fi| Natural
W '\B/I SOIL DESCRIPTION p 20 40 60 80 Natural Moisture Content % P | Unit Wt.
Lfo m ﬁ Shear Strength Atterberg Limits (% Dry Weight) E KkN/m?®

L 50.6 20 40 60 S

CLAY S R TN ERNES i
some silt, brown to grey, moist to wet, soft
I—to firm (continued) —
41.7
— DYNAMIC CONE —
- 22
Continued Next Page
NOTES:
1.Borehole data requires interpretation by exp. before WATER LEVEL RECORDS CORE DRILLING RECORD
use by others Elapsed Water Hole Open Run Depth % Rec. RQD %
2.A 19 mm standpipe was installed in the borehole Time Level (m) To (m) No. (m)
following completion Completion 16.3
Dec 14, 2015 5.3

3.Field work supervised by an exp representative.
4.See Notes on Sample Descriptions

5.This Figure is to read with exp. Services Inc. report
OTT-00229886-A0




Log of Borehole BH1

Project No: OTT-00229886-A0

LOG OF BOREHOLE LOGS OF BOREHOLES CUMBERLAND.GPJ TROW OTTAWA.GDT 2/25/16

. Figure No. 3
Project: Geotechnical Investigation, Humanics Sanctuary
Page. 3 of 3
s Standard Penetration Test N Value Combustible Vapour Reading (ppm) | S
ol ¥ Geodetic | 2 250 500 750 fi| Natural
W '\B/I SOIL DESCRIPTION p 20 40 60 80 Natural Moisture Content % P | Unit Wt.
Lfo m ﬁ Shear Strength Atterberg Limits (% Dry Weight) E KkN/m?®
L 386 2 20 40 60 S
DYNAMIC CONE (continued) ] Sfrid i
B 1304
Cone Refusal at 30.2 m Depth
NOTES:
1.Borehole data requires interpretation by exp. before WATER LEVEL RECORDS CORE DRILLING RECORD
use by others Elapsed Water Hole Open Run Depth % Rec. RQD %
2.A 19 mm standpipe was installed in the borehole Time Level (m) To (m) No. (m)
following completion Completion 16.3
Dec 14, 2015 5.3

3.Field work supervised by an exp representative.
4.See Notes on Sample Descriptions

5.This Figure is to read with exp. Services Inc. report
OTT-00229886-A0




LOG OF BOREHOLE LOGS OF BOREHOLES CUMBERLAND.GPJ TROW OTTAWA.GDT 2/25/16

Log of Borehole BH3

“ex

Project No: OTT-00229886-A0
. Figure No. 4
Project: Geotechnical Investigation, Humanics Sanctuary
' Page. 1 of 3
Location: 3400 Old Montreal Road, Ottawa, Ontario
Date Drilled: 12/3/15 Split Spoon Sample X Combustible Vapour Reading O
. ) Auger Sample m Natural Moisture Content X
Drill Type CMESS5 Track SPT (N) Value o) Atterberg Limits 5
Datum: Geodetic Dynamic Cone Test Undrained Triaxial at ®
Shelby Tube ] % Strain at Failure
Logoed by: BV - 7ZG Shear Strength by
99 y Checked by— \S/gﬁ:r_rit;?ngth by _g Penetrometer Test A
s Standard Penetration Test N Value Combustible Vapour Reading (ppm) | $
ol ¥ Geodetic | 2 250 500 750 fi| Natural
W ’\BA SOIL DESCRIPTION p 20 40 60 80 Natural Moisture Content % P | Unit Wt.
Lfo m rt] Shear Strength kPa Atterberg Limits (% Dry Weight) ||§ kN/m?®
L 62.5 0 50 100 150 200 20 40 60 S
SILTY SAND
brown, moist, loose
61.0
CLAY
brown to grey, moist to wet, soft to firm 17.5
becoming wet
B | 16.1
- 10
Continued Next Page
NOTES:
1.Borehole data requires interpretation by exp. before WATER LEVEL RECORDS CORE DRILLING RECORD
use by others Elapsed Water Hole Open Run Depth % Rec. RQD %
2.Borehole backfilled upon completion Time Level (m) To (m) No. (m)

3.Field work supervised by an exp representative.
4.See Notes on Sample Descriptions

5.This Figure is to read with exp. Services Inc. report
OTT-00229886-A0
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Log of Borehole BH3

Project No: OTT-00229886-A0
Figure No. 4
Project: Geotechnical Investigation, Humanics Sanctuary
Page. 2 of 3
s b Standard Penetration Test N Value Combustible Vapour Reading (ppm) ﬁ
G| Y Geodetic | e 250 500 750 M| Natural
W '\B/I SOIL DESCRIPTION p 20 40 60 80 Natural Moisture Content % P [Unit Wt.
Lfo m ﬁ Shear Strength Atterberg Limits (% Dry Weight) E KkN/m?®
L 525 20 40 60 S
CLAY RSN s
brown to grey, moist to wet, soft to firm
I (continued) —
427
B DYNAMIC CONE i
- 22
Continued Next Page
’;‘.%-glrzesh.ole data requires interpretation by exp. before WATER LEVEL RECORDS CORE DRILLING RECORD
use by others Elapsed Water Hole Open Run Depth % Rec. RQD %
2.Borehole backfilled upon completion Time Level (m) To (m) No. (m)

3.
4.
5.

Field work supervised by an exp representative.
See Notes on Sample Descriptions

This Figure is to read with exp. Services Inc. report
OTT-00229886-A0
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Log of Borehole BH3

Project No: OTT-00229886-A0

. Figure No. 4

Project: Geotechnical Investigation, Humanics Sanctuary
Page. 3 of 3

s Standard Penetration Test N Value Combustible Vapour Reading (ppm) | S
ol ¥ Geodetic | 2 250 500 750 fi| Natural
W '\B/I SOIL DESCRIPTION p 20 40 60 80 Natural Moisture Content % P | Unit Wt.
Lfo m ﬁ Shear Strength Atterberg Limits (% Dry Weight) E KkN/m?®

t 405 20 40 6o §

DYNAMIC CONE (continued) Sfrid i
29.0
Cone Refusal at 33.5 m
NOTES:
1.Borehole data requires interpretation by exp. before WATER LEVEL RECORDS CORE DRILLING RECORD
use by others Elapsed Water Hole Open Run Depth % Rec. RQD %

2.Borehole backfilled upon completion Time Level (m) To (m) No. (m)

3.Field work supervised by an exp representative.
4.See Notes on Sample Descriptions

5.This Figure is to read with exp. Services Inc. report
OTT-00229886-A0
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Log of Borehole BH4

.o
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3.Field work supervised by an exp representative.
4.See Notes on Sample Descriptions

5.This Figure is to read with exp. Services Inc. report
OTT-00229886-A0

Project No: OTT-00229886-A0
. Figure No. 5
Project: Geotechnical Investigation, Humanics Sanctuary
' Page. 1 of 3
Location: 3400 Old Montreal Road, Ottawa, Ontario
Date Drilled: November 31, 2015 Split Spoon Sample X Combustible Vapour Reading O
. ) Auger Sample m Natural Moisture Content X
Drill Type CMESS5 Track SPT (N) Value o) Atterberg Limits 5
Datum: Geodetic Dynamic Cone Test Undrained Triaxial at ®
Shelby Tube ] % Strain at Failure
Logoed by: MD - 7ZG Shear Strength by
99 y Checked by— \S/gﬁ:r_rit;tength by _g Penetrometer Test A
Standard Penetration Test N Value Combustible Vapour Reading (ppm) | $
D A
G Geodetic | e 250 500 750 M| Natural
w SOIL DESCRIPTION p 20 40 60 80 Natural Moisture Content % P [Unit Wt.
L m rt] Shear Strength kPa Atterberg Limits (% Dry Weight) ||§ kN/m?®
59.6 0 50 100 150 200 20 40 60 S
G" TOPSOIL os
0> sand, some organics, some roots, brown, 9.
7 moist, loose to compact /—_
=77 SANDY SILT AND CLAY
DY brown, moist, loose to compact 58.7
i CLAY
[E some silt, brown to grey, moist to wet, soft
% L to firm —
> 17.8
i |
g L _
i
% - —
% 16.2
% L ]
intrsm i
i
L ] 54.6
becoming wet
- 10
Continued Next Page
NOTES:
1.Borehole data requires interpretation by exp. before WATER LEVEL RECORDS CORE DRILLING RECORD
use by others Elapsed Water Hole Open Run Depth % Rec. RQD %
2.A 19 mm standpipe was installed in the borehole Time Level (m) To (m) No. (m)
following completion 1 Day 4.9
Dec 14, 2015 5.0
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Log of Borehole BH4

Project No: OTT-00229886-A0

. Figure No. 5

Project: Geotechnical Investigation, Humanics Sanctuary
Page. 2 of 3

s Standard Penetration Test N Value Combustible Vapour Reading (ppm) | S
ol ¥ Geodetic | 2 250 500 750 fi| Natural
W '\B/I SOIL DESCRIPTION p 20 40 60 80 Natural Moisture Content % P | Unit Wt.
Lfo m ﬁ Shear Strength Atterberg Limits (% Dry Weight) E KkN/m?®

L 496 20 40 60 S

CLAY B R R I
some silt, brown to grey, moist to wet, soft
I—to firm (continued) —
40.7
— DYNAMIC CONE —
- 22
Continued Next Page
NOTES:
1.Borehole data requires interpretation by exp. before WATER LEVEL RECORDS CORE DRILLING RECORD
use by others Elapsed Water Hole Open Run Depth % Rec. RQD %
2.A 19 mm standpipe was installed in the borehole Time Level (m) To (m) No. (m)
following completion 1 Day 4.9
Dec 14, 2015 5.0

3.Field work supervised by an exp representative.
4.See Notes on Sample Descriptions

5.This Figure is to read with exp. Services Inc. report
OTT-00229886-A0




Log of Borehole BH4

Project No: OTT-00229886-A0

LOG OF BOREHOLE LOGS OF BOREHOLES CUMBERLAND.GPJ TROW OTTAWA.GDT 2/25/16

. Figure No. 5
Project: Geotechnical Investigation, Humanics Sanctuary
Page. 3 of 3
s Standard Penetration Test N Value Combustible Vapour Reading (ppm) | S
ol ¥ Geodetic | 2 250 500 750 fi| Natural
W '\B/I SOIL DESCRIPTION p 20 40 60 80 Natural Moisture Content % P | Unit Wt.
Lfo m ﬁ Shear Strength Atterberg Limits (% Dry Weight) E KkN/m?®
t 376 20 40 6o §
DYNAMIC CONE (continued) : B R i
28.7
Cone Refusal at 30.9 m
NOTES:
1.Borehole data requires interpretation by exp. before WATER LEVEL RECORDS CORE DRILLING RECORD
use by others Elapsed Water Hole Open Run Depth % Rec. RQD %
2.A 19 mm standpipe was installed in the borehole Time Level (m) To (m) No. (m)
following completion 1 Day 4.9
Dec 14, 2015 5.0

3.Field work supervised by an exp representative.
4.See Notes on Sample Descriptions

5.This Figure is to read with exp. Services Inc. report
OTT-00229886-A0
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Project No: OTT-00229886-A0

“ex

. Figure No. 6
Project: Geotechnical Investigation, Humanics Sanctuary
' Page. 1 of 4
Location: 3400 Old Montreal Road, Ottawa, Ontario
Date Drilled: December 3-4, 2015 Split Spoon Sample X Combustible Vapour Reading O
. ) Auger Sample m Natural Moisture Content X
Drill Type CMESS5 Track SPT (N) Value o) Atterberg Limits 5
Datum: Geodetic Dynamic Cone Test Undrained Triaxial at ®
Shelby Tube ] % Strain at Failure
Logoed by: BV - 7ZG Shear Strength by
99 - BV Checked by— \S/gﬁ:r_rit;?ngth by _g Penetrometer Test A
s Standard Penetration Test N Value Combustible Vapour Reading (ppm) | $
ol ¥ Geodetic | 2 250 500 750 fi| Natural
W ’\BA SOIL DESCRIPTION p 20 40 60 80 Natural Moisture Content % P | Unit Wt.
Lfo m rt] Shear Strength kPa Atterberg Limits (% Dry Weight) ||§ kN/m?®
L. 62.3 0 _50_ . 100 150_ . _200_ _20_ . 40 60_ —— S
/727] brown, moist, soft
60.8
CLAY
slightly sandy, grey, moist to wet, soft to 17.4
—firm —
L _ 17.3
becoming wet
- 10
Continued Next Page
NOTES:
1.Borehole data requires interpretation by exp. before WATER LEVEL RECORDS CORE DRILLING RECORD
use by others Elapsed Water Hole Open Run Depth % Rec. RQD %
2.Borehole backfilled upon completion Time Level (m) To (m) No. (m)

3.Field work supervised by an exp representative.
4.See Notes on Sample Descriptions

5.This Figure is to read with exp. Services Inc. report
OTT-00229886-A0
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Project No: OTT-00229886-A0

Figure No. 6
Project: Geotechnical Investigation, Humanics Sanctuary
Page. 2 of 4
s D Standard Penetration Test N Value Combustible Vapour Reading (ppm) ﬁ
cl| Y Geodetic | e 250 500 750 M| Natural
w '\B/I SOIL DESCRIPTION p 20 40 60 80 Natural Moisture Content % P [Unit Wt.
Lfo m ﬁ Shear Strength Atterberg Limits (% Dry Weight) E KkN/m?®
L 523 20 40 60 S
CLAY RN ) BN
slightly sandy, grey, moist to wet, soft to
I—firm (continued) —
425
B DYNAMIC CONE i
- 22
Continued Next Page
’;‘.%-glrzesh.ole data requires interpretation by exp. before WATER LEVEL RECORDS CORE DRILLING RECORD
use by others Elapsed Water Hole Open Run Depth % Rec. RQD %
2.Borehole backfilled upon completion Time Level (m) To (m) No. (m)

3.Field work supervised by an exp representative.
4.See Notes on Sample Descriptions

5.This Figure is to read with exp. Services Inc. report
OTT-00229886-A0
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Log of Borehole BH6

Project No: OTT-00229886-A0

. Figure No. 6

Project: Geotechnical Investigation, Humanics Sanctuary
Page. 3 of 4

s Standard Penetration Test N Value Combustible Vapour Reading (ppm) | S
| Y Geodetic | 2 250 500 750 & | Natural
W '\B/I SOIL DESCRIPTION p 20 40 60 80 Natural Moisture Content % P | Unit Wt.
L [e] m rt1 Shear Strength Atterberg Limits (% Dry Weight) E KkN/m®

t 403 20 40 60 s

DYNAMIC CONE (continued) P R 1
p 34
Continued Next Page
NOTES:
1.Borehole data requires interpretation by exp. before WATER LEVEL RECORDS CORE DRILLING RECORD
use by others Elapsed Water Hole Open Run Depth % Rec. RQD %

2.Borehole backfilled upon completion Time Level (m) To (m) No. (m)

3.Field work supervised by an exp representative.
4.See Notes on Sample Descriptions

5.This Figure is to read with exp. Services Inc. report
OTT-00229886-A0




LOG OF BOREHOLE LOGS OF BOREHOLES CUMBERLAND.GPJ TROW OTTAWA.GDT 2/25/16

Log of Borehole BH6

Project No: OTT-00229886-A0

(J-J
[ 2
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“ex

. Figure No. 6

Project: Geotechnical Investigation, Humanics Sanctuary
Page. 4 of 4

s Standard Penetration Test N Value Combustible Vapour Reading (ppm) | S
ol ¥ Geodetic | 2 250 500 750 fi| Natural
W '\B/I SOIL DESCRIPTION p 20 40 60 80 Natural Moisture Content % P | Unit Wt.
Lfo m ﬁ Shear Strength Atterberg Limits (% Dry Weight) E KkN/m?®

t 283 g 40 60 s

DYNAMIC CONE (continued) E i
275
Cone Refusal at 34.8 m
NOTES:
1.Borehole data requires interpretation by exp. before WATER LEVEL RECORDS CORE DRILLING RECORD
use by others Elapsed Water Hole Open Run Depth % Rec. RQD %

2.Borehole backfilled upon completion Time Level (m) To (m) No. (m)

3.Field work supervised by an exp representative.
4.See Notes on Sample Descriptions

5.This Figure is to read with exp. Services Inc. report
OTT-00229886-A0






